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his annual report includes the major findings of 
the experiments conducted by the scientists of 
different Crop Research Centers and Research 

Divisions of BARI during the year 2017-18. The major 
research areas include variety development of different 
crops, such as cereals (wheat, maize, millet, barley and 
sorghum), tubers (potato, sweet potato, aroids etc.), 
oilseeds (mustard, rapeseed, groundnut, sunflower, 
safflower, linseed, niger etc.), pulses (grasspea, lentil, 
chickpea, mungbean, blackgram, cowpea, pigeonpea 
etc.), horticultural crops (fruits, vegetables and flowers), 
and spices (onion, garlic, turmeric, ginger, fenugreek, 
etc.). The area of research also include improvement of 
cropping systems, crop, soil, water and irrigation 
management, plant nutrition, disease and insect 
management, production economics, development of 
low-cost farm machineries, postharvest processing, and 
farm management. Besides, attention was focused on 
adaptation and mitigation of climate change, plant 
biotechnological research, improvement of floriculture 
and hill farming. Our scientists have also engaged in 
developing technologies which are appropriate as well 
as sustainable with a view to narrowing the ongoing gap 
between current food demand and its production in the 
country.
The annual report summarizes all the research activities 
of this year. But it is really very hard to accommodate all 
the findings of all the studies in such a single volume. So 
like previous years, only the major findings of the 
studies have been incorporated in this report. The 
readers can get the information about any of the studies 
in brief. In case, anybody wants to have all the generated 
data, he or she may go through the centre or divisional 
reports.
I sincerely thank and appreciate the scientists, editors 
and associates who have worked hard to publish the 
report. I hope this report will be very useful to the 
scientists, teachers, students, policymakers and other 
stakeholders who have engaged in agricultural research 
and development in Bangladesh.

 Dr. Abul Kalam Azad
 Director General, BARI
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Wheat 

Variety development 

The main objective of this programme is to develop 
high yielding bread wheat, durum wheat and 
triticale varieties with tolerance/resistance to biotic 
and abiotic stresses and having wide range of 
adaptability with a view to enhance wheat 
productivity in Bangladesh. Development of heat 
tolerant and wheat blast resistant variety has been 
given the highest research priority under the 
context of global climate change. Due emphasis 
has also been given to develop varieties against 
other abiotic stresses like drought, salinity, boron-
deficiency, etc. Genetic improvement through 
incorporating stress adaptive traits into good 
agronomic background is being duly emphasized in 
the variety development programme. In addition, 
research thrust has been put forward towards 
developing varieties with improved nutritional 
quality. Efficient deployment of resistance genes 
into the genotypes with good agronomic 
background for major diseases like leaf rust, 
bipolaris leaf blight, stem rust, etc. is also 
considered as a priority area. The performance of 
newly developed wheat lines from national and 
international sources specially CIMMYT is being 
evaluated under different growing environments 
across the country and promising lines superior to 
the standard check varieties are selected. 

Apart from that, WRC maintains a unique cross 
block having germplasm from diverse sources 
those are utilizing for hybridization. Segregating 
generations are advanced following selected bulk 
method. Every year hundreds of new lines are 
being added in the nurseries/trial for performance 
evaluation. Wheat research activities on variety 
development during 2017-18 are described in this 
report. 

Hybridization 

In order to enhance wheat production in the 
country, it is important to increase the yield 

potentiality and resistance to diseases of the 
upcoming varieties which can be achieved through 
good agronomic management. Yield potential can 
be increased through strategic crosses based on 
pyramiding yield potential traits, disease resistance, 
physiological traits conferring tolerance to abiotic 
stresses, etc. in the agronomical superior adapted 
genotypes. Thus, main objective of hybridization is 
to create variability by combining and recombining 
desirable genes in the background of different 
adapted genotype. This will be further followed up 
through selection of desirable plants in subsequent 
generations to develop improved varieties. 

A total of 483 single, 29 top and 45 back crosses 
were made at three research stations aiming at 
developing heat tolerant, short height, early 
maturing cultivars resistant or tolerant to BpLB, 
leaf/stem rust, specially Ug99 stem rust and wheat 
blast by recombining/transferring genes to the good 
agronomic background. The hybridization 
programme wae conducted at Dinajpur, Joydebpur 
and Jamalpur. The F1 seeds will be confirmed in 
next year. 

Confirmation and selection in F1 generation 

The objective of this nursery was to confirm F1 

hybrids in respect to their female parents and to 

obtain seed for growing F2 generation in the next 

season from the selected F1 population.The nursery 

consisted of single, top and back cross F1 hybrids 

along with female parents. F1 hybrids along with 

female parents were sown on 20-30 November 

2017 in the experimental farms of WRC at 

Dinajpur, Joydebpur, Jamalpur and Rajshahi. 

Altogether 459 F1s derived from single crosses 

have been confirmed as F1 hybrids on the basis of 

phenotypic expression of hybrids with their 

respective female parents from different locations. 

Moreover, 35 top cross and 46 back cross derived 

F1 populations were selected as hybrids. Each F1 

hybrid was will be grown as F2 population in the 

next season. A total of 540 F1 hybrids selected from 

different stations will be grown as F2 generation 
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under space planted condition next year to select 

desired genotypes.  

Evaluation and selection in different filial 

generations 

The success of a hybridization programme depends 
on careful handling of segregating generations. It is 
often desirable to discard poor cross-combinations 
in early generation, so that adequate attention can 
be paid to really potential combinations. The main 
objective of handling segregating generations is to 
grow and select the desirable families and 
individual plants in different filial generations for 
further evaluation.  

A total of 663 (Din-202, Joy-203, Jess-123, Jam-75 
and Raj-60) F2 families were evaluated and 344 
families (Din-101, Joy-57, Jam-47, Raj-67 and 
Jess-72,) were selected over the locations. A total 
of 421 F3 (Din-133, Joy- 101, Jess-55, Jam-73, Raj-
59) families and 214 F4 (Din-35, Joy-29, Jess-36 
Jam-82, Raj-32) were evaluated and 172 F3 (Din-
351, Joy-29, Jam-25, Raj-39, Jess-28) and 126 F4 
families (Din-24, Joy-21, Jam-32, Raj-26, Jess-23) 
were selected, respectively. A total of 190 F5 
Families (Din-29, Joy-17, Jess-35, Raj-29, Jam-80) 
were evaluated and 118 F5 families (Din-24, Joy-
11, Jam-34, Raj-24 and Jess-25) were selected from 
where 1118 individual plants (Dinajpur-300, 
Joydebpur-87, Jamalpur-334 , Raj-147 and Jess-
250) were collected. A total of 217 F6 (Din-90, Joy-
23, Jam-68, Raj-18 and Jes-18) plant row families 
out of 815 were selected for further evaluation 
through BWSN in next year. All the individual 
plants and families were selected good agronomic 
performance in the field, disease tolerance and 
excellent visual grain characteristics. The selected 
families, individual plants and whole plots from 
different generations will be grown at each station 
in next season to select the promising ones for 
advancing the generations following selected bulk 
method. 

Germplasm maintenance 

One hundred seventy two wheat genotypes with 
special characteristics were selected from different 
trials and nurseries of various years but not 
recommended as varieties are maintained through 
this nursery. Different exotic genotypes with 
special features are also included in this nursery. 
Each entry was grown in 2.5m long 3 rows. The 
nursery was planted under irrigated timely sown 
condition at WRC, Dinajpur following 
recommended package of agronomic practices. The 

materials with special characrers are maintening in 
this nursery for future use. 

Bangladesh wheat screening nursery (BWSN) 

Bangladesh Wheat Screening Nursery is an 
important nursery of wheat breeding program of 
WRC. The selected genotypes from national 
nurseries like Heat Tolerant Screening Nursery and 
international nurseries and trials are included in this 
nursery. All the materials of this nursery are 
evaluated in this nursery before testing in yield 
trials. The objectives of this nursery were to select 
high yielding, disease resistance, short stature, and 
early maturing suitable genotypes for inclusion in 
preliminary yield trial. 

In the BWSN-1, sixty genotypes selected from last 
year’s F6 were included in this nursery along with 
Shatabdi and BARI Gom-32 as check varieties. 
The experiment was conducted under irrigated 
timely seeding (ITS) and irrigated late seeding 
(ILS) conditions at WRC, Dinajpur, Jashore and 
RWRC, Joydebpur. The higher yield was recorded 
in ITS condition (4988 kg ha-1) than ILS condition 
(3019 kg ha-1). The highest yield (4851 Kg ha-1) 
was recorded in Dinajpur which was significantly 
higher than Jashore and Joydebpur. Yield of 
Jashore and Joydebpur were significantly lower 
compare to Dinajpur. The highest yield was 
recorded in E-37 (4395 Kg ha-1). The significant 
interaction effect for location, seeding time and 
genotype, was observed for heading and maturity 
days. The highest heading days was recorded in 
check variety Shatabdi (74 days) and the lowest 
heading days was recorded in check BARI Gom-32 
(52) at Joydebpur under ITS condition. The highest 
maturity days was recorded in E-21 (117 days) at 
Dinajpur in ITS condition. The lowest maturity 
days was recorded in E-21 (81) at Joydebpur under 
ILS condition. All the lines produced higher grain 
yield under ITS than ILS conditions. The highest 
yield under ITS condition was recorded in E-14 
(7600 kg ha-1) followed by E-25 (7567 kg ha-1) at 
Dinajpur whereas at Jashore in E-21 (5008 kg ha-1) 
and at Joydebpur in E-57 (4403 kg ha-1). The 
lowest yield under ILS condition was recorded in 
E-60 (2540 kg ha-1), E-14 (2180 kg ha-1) and check 
shatabdi (2690 kg ha-1) at Dinajpur, Joydebpur and 
Jashore respectively. The highest yield loss due to 
late seeding (48%) was recorded in E-57 among the 
selected genotypes and the lowest yield loss (26%) 
was recorded in E-40 followed Based on overall 
performances 15 genotypes viz. E-11, E-14, E-15, 
E-21, E-23, E-25, E-29, E-37, E-40, E-42, E-47, E-
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49, E-55, E-57 and E-60 were selected for 
inclusion in PYT next year.  

In BWSN-2 eighty genotypes mostly selected from 
last year’s F6 and selected lines of international 
trials. The experiment was conducted under 
irrigated timely seeding (ITS) and irrigated late 
seeding (ILS) conditions at WRC, Dinajpur, 
Rajshahi and Jashore. The performance of all 
genotypes, seeding times, locations and their 
different levels of interactions were statistically 
significant for different traits. All the selected 
genotypes headed and matured earlier than the 
check variety Shatabdi. The highest TGW was 
recorded in E-73 (54.4g) at Dinajpur in ITS 
condition and the lowest TGW was recorded in E-
48 and E-74 (33g) at Dinajpur in late sown and at 
Jashore both in ITS and ILS conditions. The 
highest yield (7220 kg/ha) was recorded in E-20 
under ITS and the lowest yield (3583 kg/ha) was 
recorded in E-68 followed by E-23 and E-39 under 
ILS condition at Dinajpur. The highest yield loss 
due to late seeding was recorded in E-80 (49%) and 
the lowest yield loss was recorded in E-46 (34%). 
Based on overall performances 12 genotypes viz. 
E-3, E-4, E-6, E-17, E-21, E-24, E-46, E-48, E-73, 
E-74, E-77 and E-80 were selected for inclusion in 
PYT next year. 

Preliminary yield trial (PYT) 

After passing Bangladesh Wheat Screening 

Nursery, the advance lines are tested for yield over 

locations in different growing conditions. 

Therefore, assigned Preliminary Yield Trial was 

conducted to evaluate the performance of the 

advance lines compared to the existing check 

varieties and select the promising lines for 

inclusion in the Advance Yield Trial (AYT) next 

year. The trial was conducted at Dinajpur, 

Joydebpur and Jessore with 20 promising lines 

selected from BWSN I and BWSN II last year 

(2016-17). Shatabdi, BARI Gom-21, BARI Gom-

32 were used as checks.  

Days to heading, maturity, plant height, spikes m-2, 

thousand grain weight (TGW) and grain yield were 

significantly influenced by the seeding times. 

Values for all the traits were higher at Dinajpur 

than Jessore and Joydebpur. The average yield was 

highest at Dinajpur than other two locations. All 

the selected genotypes headed and matured earlier 

than the check variety Shatabdi. Majority of the 

genotypes produced higher grain yield than check 

variety Shatabdi. The highest yield was recorded in 

BAW 1325 (3976 kg ha-1) and identically followed 

by BAW 1324 and BARI Gom-32 (3926 kg ha-1). 

The lowest grain yield was recorded in BAW 

1331(3030 kg ha-1). Thousand grain weight ranged 

from 36.1 to 47.7 g. All the selected entries 

produced higher TGW than Shatabdi. Most of the 

entries had lower spikes m-2 than Shatabdi. Among 

the selected entries, BAW-1337, 1338 had higher 

spikes m-2 than Shatabdi and BAW-1329 had 

higher spikes m-2 than BARI Gom-32. The mean 

performance of the genotypes was presented in 

Table 1.1.7.4. All the selected genotypes headed 

and matured earlier than the check variety 

Shatabdi. Majority of the genotypes produced 

higher grain yield than check variety Shatabdi. The 

highest yield was recorded in BAW 1325 (3976 kg 

ha-1) and identically followed by BAW 1324 and 

BARI Gom-32 (3926 kg ha-1). The lowest grain 

yield was recorded in BAW 1331(3030 kg ha-1). 

Thousand grain weight ranged from 36.1 to 47.7 g. 

All the selected entries produced higher TGW than 

Shatabdi. Most of the entries had lower spikes m-2 

than Shatabdi. Among the selected entries, BAW-

1337, 1338 had higher spikes m-2 than Shatabdi and 

BAW-1329 had higher spikes m-2 than BARI Gom-

32. The highest TGW (60.9g) was achieved in 

BAW 1328 in ITS conditions at Dinajpur followed 

by BAW 1333(60.4 g) and BAW 1333 (58 g) in 

same location and seeding time. The lowest TGW 

(23 g) was obtained in ILS conditions at Jessore. 

The TGW for all genotypes were higher in ITS 

condition compare to ILS condition over all three 

locations. The TGW gradually decreases 

significantly with the delayed seeding. The grain 

yield gradually decreased significantly with the 

delay of sowing times at two locations viz 

Joydebpur and Jessore. Grain yield was ranged 

from 1501 to 6312 kg ha-1.The highest grain yield 

(6312 kg ha-1) was obtained in BARI Gom-32 at 

Dinajpur under ITS condition. The lowest grain 

yield (1501kg ha-1) was obtained in BAW 1331at 

Jessore under ILS condition. Lower yielding ability 

of the genotypes at Jashore in late seeding 

condition was due to wheat blast.The highest yield 

loss ( 54%) due to late seeding (Table 1.1.7.8) was 

recorded in BAW 1326. The lowest yield loss (2%) 

were recorded in BAW 1717 followed by BAW 

1716 (9%). Considering the overall performance, 9 

genotypes BAW 1321, BAW 1322, BAW 1323, 

BAW 1326, BAW 1327, BAW 1328, BAW 1329, 

BAW 1330 and 1338 were finally selected for 

testing in AYT next year. 
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Advance yield trial (AYT) 

The selected outstanding genotypes from 
Preliminary Yield Trial are included in this trial for 
further evaluation across different agro-ecologic 
conditions to confirm the stability over the 
environments in respect to grain yield, disease 
reaction, etc. Therefore, the objective of this trial 
was to evaluate the performance of the advance 
lines compared to the existing varieties and select 
the promising lines for further evaluation in multi-
location trials at farmers’ field. The trial was 
conducted with eleven promising lines selected 
from PYT 2016-17. Shatabdi, BARI Gom-26 and 
BARI Gom-32 were used as checks. The 
experiment was laid out in RCB factorial design 
with three replications at six locations (Dinajpur, 
Joydebpur, Jessore, Jamalpur and Rajshahi) under 
ITS and ILS conditions. The genotypes were 
evaluated for yield and yield components. The 
significant variations were observed for all the 
traits influenced by the seeding time. Days to 
maturity were earlier at late sowing condition. The 
number of spikes m-2 was significantly higher at 
ILS condition. The TGW was higher at ITS 
condition compared to ILS conditions. The higher 
yield was achieved under ITS than ILS condition. 

The effect of locations on yield and other related 

traits showed that the height yield was achieved at 

Dinajpur (4099 kg ha-1) followed by Joydebpur 

(3741 kg ha-1) . The lowest yield was recorded at 

Jamalpur (3108 kg ha-1). Earlier heading, maturity, 

shorter plant with lower number of spikes m-2 was 

recorded in Joydebpur. All the tested genotypes 

headed and matured earlier than the check variety 

Shatabdi (Table 1.1.8.4). The highest spike m-2 was 

recorded in BAW1290 which was statistically 

higher than all three check variety. Out of eleven 

genotypes tested ten had higher 1000-grain weight 

than all three check varieties. The highest 1000-

grain weight was recorded in BAW 1293 followed 

by BAW 1317 and BAW 1303. The lowest 1000-

grain weight was showed in check variety 

Shatabdi. All the selected genotype out yielded 

than all three check variety. The highest yield was 

achieved in BAW 1290, followed by BAW 1318 

and BAW 1317. The effect of seeding time, 

genotypes and their interactions over locations on 

TGW and grain yield showed that the highest TGW 

was recorded in BAW 1293 (65.3 g) and BAW 

1307(63.8 g) at Dinajpur followed by and BAW 

1293 (60.01g) at Joydebpur, (57.7 g) at Jeshore, 

(59.9 g) at Rajshahi and (60.5 g) at Jamalpur under 

ITS condition. The lowest TGW was recorded in 

BARI Gom-21 (25.7 g) at Jessore under ILS 

condition. The highest yield was achieved in BARI 

Gom-32 (6024 kg ha-1) followed by BAW 1290 

(5755 kg ha-1), BAW 1318 (5714 kg ha-1) under 

ITS condition and the lowest yield was achieved in 

BARI Gom-21(2413kg ha-1) under ILS condition at 

Dinajpur. In Joydebpur location the highest yield 

was recorded in BAW 1290(4713 kg ha-1) under 

ITS and the lowest yield was recorded in BAW 

1295(3101 kg ha-1) under ILS condition.In Jeshore 

the highest yield was recorded in BAW 1317(4921 

kg ha-1) under ITS condition and the lowest yield 

was achieved in BARI Gom-26 (1826 kg ha-1) 

under ILS condition. The highest yield was 

achieved in BAW 1317 (5192 kg ha-1) at Rajshahi 

under ITS condition and the lowest yield was 

recorded in BARI Gom-26 (2575 kg ha-1) under 

ILS condition at the same location. The highest 

yield was observed in BAW 1317(4062 kg ha-1) at 

Jamalpur under ITS condition and the lowest yield 

was achieved in BAW 1297(2176 kg ha-1) under 

ILS condition at the same location. All the 

advanced lines showed similar yield losses like 

check variety BARI Gom-32 under ILS condition. 

Considering the overall performance four 

genotypes viz BAW 1290, BAW 1297, BAW 

1317and BAW 1318 were finally selected for 

further evaluation in candidate variety trials next 

year. 

Candidate variety demonstration (CVD) 

The advance lines are usually tested in 

comparatively larger plots in on-station under 

optimum and late seeding conditions before on 

farm testing. Therefore, to select genotypes for 

Farmers’ Field Trial at MLT sites, the trial was 

conducted to evaluate the performance of the 

advance lines against the check varieties BARI 

Gom-21(Shatabdi) and BARI Gom-32. Eight 

promising candidate varieties were evaluated in 

this trial against the check varieties BARI Gom-21 

and BARI Gom-32. The trial was conducted in 

optimum and late seeding conditions at Dinajpur 

and Jessore during 22 November (ITS) and 25 

December (ILS), 2017 in non-replicated plots. The 

effect of seeding times revealed that all characters 

under study were significantly influenced by 

seeding time  

Effects of genotypes, seeding time and their 
interaction over locations showed that there was no 
significant yield difference due to genotypes. The 
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highest yield was recorded in BAW 1208 (5940 kg 
ha-1) in ITS condition followed by BAW1243 and 
BAW 1254. All the genotypes produced higher 
grain yield compare to both the check variety 
except BAW 1300 in ITS condition. The lowest 
yield was recorded in BAW 1300 (2628 kg ha-1) in 
ILS condition. The highest blast infection was 
recorded in BAW 1243(70%) and the highest spike 
severity were observed in BAW 1208(80%) under 
inoculation condition. The lowest disease infection 
(1%) was recorded in BAW 1272. BAW 1280 and 
BAW 1300 Showed immunity incase of blast 
disease infection and severity. Considering the 
overall performance over locations, seeding times 
and genotypes and their different interactions on 
yield and other characters, plant stature, disease 
reactions, visual grain quality etc. the genotypes 
BAW 1208, BAW 1243, BAW 1254, BAW 1286, 
BAW 1147 and BAW 1300 could be tentatively 
selected for evaluation in same trial and MLT sites 
next year. BAW 1280 will be shifted in crossing 
block next year. 

Genetic gain of wheat varieties in Bangladesh 

Wheat is the second most important staple food 
crop in Bangladesh after rice and its consumption 
is increasing 10% per year. WRC has so far 
developed 33 wheat varieties till 2017. Rapid 
adoption of new varieties and other improved 
production technologies causing a substantial yield 
increase in recent years, and the ever highest 
national average yield of 3.10 t/ha. This yield 
increase was realized by significant contributions 
in both genetic values of the varieties used and 
improved agronomy, irrigation and fertilization. It 
is important to document the genetic gains in grain 
yield of recently released varieties under sprayed 
and unsprayed with Irrigated Timely Sown (ITS) 
conditions to assist in developing future breeding 
strategies. Eight wheat varieties (Sonalika, 
Kanchan, Shatabdi, Prodip, BARI Gom-26, BARI 
Gom-28, BARI Gom-30 and BARI Gom-32) were 
used in this study to evaluate their performance 
under sprayed (Fungicide) and unsprayed (control) 
conditions. 

The mean effect for all traits were statistically 
significant. The lowest heading and maturity days 
were BARI Gom-32, which can escape terminal 
heat stress. The plant height also found lowest in 
BARI Gom-32 which prevent lodging. The highest 
number of spikes m-2 was recorded in Kanchan 
(492) followed by BARI Gom-28 and Shatabdi. 
The highest grain spike-1 were found in Shatabdi 

followed by BARI Gom-26 and Prodip. The 
highest TGW was recorded in Prodip (57.8 g) 
followed by BARI Gom-32 (55.9 g) and BARI 
Gom-30 (51 g). The highest spikelet spike-1 also 
recorded in Prodip. The highest yield was noted 
BARI Gom-26 (6384 kg ha-1) followed by BARI 
Gom-28 (6112 kg ha-1) and BARI Gom-30 (5821 
kg ha-1). The highest yield lose was recorded in 
Shatabdi (25%) for unsprayed condition which was 
released in 2000. The yield was higher under 
unsprayed condition in BARI Gom-32. The yield 
lose for unsprayed was lower in recently released 
wheat varieties (Prodip, BARI Gom-26, BARI 
Gom-28 and BARI Gom-30) than previously 
released wheat varieties (Sonalika, Kanchan, 
Shatabdi). The yield of sprayed wheat slightly 
higher (y = 0.1838x - 315.16) than unsprayed 
wheat (y = 0.3123x - 576.75).  

5th early he at tolerance wheat screening nursery 

(5th EHTWSN) 

A large amount of wheat growing lands become 
available for sowing in late October to early 
November due to expansion of short duration rice 
varieties. But seeding of wheat at this period has 
not been recommended yet. Temperature remains 
comparatively high at this period which has 
detrimental effect during germination and crop 
establishment stages causing considerable yield 
loss. Heat stress during early crop growth is called 
“Juvenile heat stress” which cause’ less biomass. 
less tillering i.e. poor crop stand, shortened 
vegetative period i.e. early heading with less 
number of grains per spike and reduced spike 
length. Sometimes optimum sown wheat also 
suffers from early heat stress. Usually, farmers 
don’t like to hold their land empty for long time to 
avoid loss of residual soil moisture. Variability for 
heat tolerance exists in spring wheat Development 
of early heat tolerant wheat line/variety has great 
potential to increase the area and productivity of 
wheat.  

Fifteen high yielding advance lines including four 
check varieties Shatabdi, BARI Gom-26, BARI 
Gom-29 and BARI Gom-30 were evaluated in this 
trial. The experiment was conducted under irritated 
early seeding condition at two locations. In each 
location the experiment was planted in early sown 
irrigated condition to expose the crop to high 
temperature at early crop establishment. TGW and 
yield were high at Dinajpur site. Grain yield at 
Rajshahi and Dinajpur sites were 3731 kg ha-1 and 
4559 kg ha-1 respectively. Such result might be due 
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to cooler environment in Dinajpur site and warmer 
in other sites. The selected high yielding genotypes 
will be further tested for their tolerance to early 
heat tolerance next year. The genotypes will be 
deliberately sown in the next year during end of 
October to first week of November to expose the 
crop to early heat. 

Heat tolerant wheat yield trial (HTWYT) 

A major constraint for wheat production in 
Bangladesh is late planting. Due to the late harvest 
of T. aman rice, it is mostly planted in mid to late 
December, 2-3 weeks after the optimal planting 
date. Due to late planting, growth and development 
particularly grain-filling is subjected to hot and 
humid climate at the second week of February 
which hasten grain filling period resulting shriveled 
grain and low yields. So, development of heat 
tolerant variety is an utmost priority. Therefore, the 
genotypes under High Temperature Wheat Yield 
Trial were screened to select promising heat 
tolerant lines that can be exploited in developing 
heat tolerant wheat variety. Twenty advanced lines 
along with check variety BARI Gom-21 and BARI 
Gom-32 were planted in Regional Agricultural 
Research Station (RARS), Jashore and WRC, 
Dinajpur under irrigated timely sown (ITS), 
irrigated late sown (ILS) and irrigated very late 
sown (IVLS) conditions. The trial was planted in 
alpha lattice design with two replications. The 
seeds of each entry were sown on 28 November 
2017, 26 December 2017 and 3 January 2018 under 
ITS, ILS and IVLS conditions, respectively in 
Jashore. In case of Dinajpur, the trial was sown on 
28 November 2017, 26 December 2017 and 5 
January 2018 under ITS, ILS and IVLS conditions, 
respectively. Effect of sowing time was found 
significant for all the characters studied except 
spikes. Across two locations timely sown condition 
(ITS) was found suitable from all the characters 
studied. The genotypes showed significant 
difference in all the characters studied like heading 
days, maturity days, plant height, physical grain 
characteristics, disease reaction etc. All the 
genotypes headed and matured earlier than the 
check variety BARI Gom-21. Heading days ranged 
from 57 days to 68 days. Maturity ranged from 95 
days to 102 days across sowing time and location. 
The spikes m-2 varied from 276 to 351. The highest 
number of The spikes m-2 was observed in the 
check variety. Thousand grain weight ranged from 
36 g to 46.2 g. All the entries out yielded the check 
variety. The highest yield was recorded in E-11 
(4439) and it was identically followed by E-20, 19 

and 16. The lowest grain yield was found in the 
check variety Shatabdi (3723 kg/ha). Interaction 
effect of sowing time and genotype was found 
significant for all traits except for spikes m-2 and 
grain yield (Table 1.2.2.3). Ten entries showed less 
yield loss under ILS and 4 entries showed less yield 
loss under IVLS condition compared to check 
variety. There was no blast symptom found in 
optimum sown wheat crop. Late sown and very late 
sown crop have wheat blast infection in Jashore. 
Entry 4, 5, 10, 14, 18, 19 and 20 showed good level 
of resistance against wheat blast. Desired 
genotypes will be selected based on the visual grain 
quality and response to wheat blast. Nine entries 
(E-4, 9, 10, 11, 12, 14, 16, 19, 20) were selected 
based on yield performance in very late condition. 
The selected genotypes will be further tested in the 
next year for their tolerance. 

5th Drought tolerant wheat yield trial (5th 

DTWYT) 

Drought is an important production constrain in 
many tropical and subtropical environments 
including Bangladesh. Major wheat growing region 
of the developing world has identified heat and 
drought stress as the top research priorities to 
increase the productivity of wheat. Breeding efforts 
for the introduction and development of germplasm 
adapted to warm growing environments for many 
countries have been under taken. A total of 35 lines 
including two checks (viz. BARI Gom-28 and 
BARI Gom-30) were included in this trial. There 
were two experiments and crops were raised under 
rain-fed and irrigated timely sown (27 November, 
2017) condition at RWRC, BARI, Shyampur, 
Rajshahi.  

Grain filling was reterted under drought condition 
which causes 11.6% reduction compared to 
irrigated condition. Thus affected grain yield 
reduced by 19.03%. Long winter during the rabi 
season didnt affect much over crop phenology and 
stature. To screen the tested genotypes against 
drought Stress Tolerance Index (STI) was prepared 
for grain yield. On the basis of short duration and 
stature, grain characters, grain yield and STI index 
eight genotypes were selected among the tested 35. 
The selected entries E-8, E-11, E-12, E-15, E-17, 
E-19, E-23 and E-30 performed better under both 
environment and might have tolerance in drought 
stressed condition considering the yield, yield 
contributing traits and prepared index. These lines 
were suggested to grow in the next growing season 
for further evaluation. 
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Wheat variety selection for drought prone area 

(4th WVS) 

Water stress (drought) is the major abiotic stress 
limiting yield. Drought severity limits wheat 
productivity in many environments around the 
world. Drought resistant genotypes provide a 
comprehensive approach for mitigating production 
related risk that influence wheat production in 
Bangladesh. New varieties need to be developed 
that can withstand adverse climatic condition, 
particularly the soil moisture stress in order to 
produce satisfactory yield per unit area. The trials 
were conducted with 11 genotypes derived from 4th 
DTWYT. The varieties BARI Gom-28 and BARI 
Gom-30 were used as checks. The experiment was 
laid out in three replications with RCB design in 
three locations; RWRC, Rajshahi experimental 
field, farmers field at Kadamshahar, Godagari and 
Basantapur, Godagari, Rajshahi in the rabi season 
2017-18 under rain-fed condition. November 28, 
December 7 and December 3, 2017 were the 
sowing dates in on station, Kadamshahar, Godagari 
and Basantapur, Godagari, Rajshahi, respectively.  

Nine exotic germplesm were included in this trial 

after screening in different international & national 

nurseries. The significant higher mean yield was 

found in RWRC, Rajshahi (3096 kg/ha) followed 

by Basantapur, Godagari (2628 kg/ha). The 

location Kadomshohor, Godagari yielded the 

lowest (1489 kg/ha) having lower number of grains 

and spikes. Plant duration was also found lower (99 

days) at that location whereas RWRC, Rajshahi 

had the highest (105 days). Two entries (E-6 and E-

11) were selected from this nursery for further 

evaluation in the next growing season. 

Production of wheat double haploids through 

wheat x maize crossing 

Conventional breeding method requires several 

generations for getting homozygous lines to 

develop pureline varieties which is a time 

consuming process. Receont advances in doubled 

haploid (DH) production enabled the development 

of homozygous lines instantly from a crop plant. 

The production of uniform homozygous lines 

enhances selection efficiency, allowing a better 

discrimination between genotypes in breeding 

nurseries within only one generation, making it a 

useful technique for both wheat breeding and 

genetical studies.The procedure is practiced in 

different research institutes/countries to reduce the 

time period for variety development. Therefore, the 

present study was proposed to develop an efficient 

doubled haploid production system for wheat 

breeding in Bangladesh. This programme was 

conducted by Regional Wheat Research Center 

(RWRC) in collaboration with Breeding division of 

BARI. The experiment was carried out at the field 

of RWRC, green house & laboratory of Breeding 

division of BARI, Gazipur.  

A total of 5573 wheat florets from nineteen F1 
generations of wheat were pollinated with the 
maize pollens from where 4793 green 
parthenocarpic caryopsis (GPC’s) were developed 
which was 86% of total pollinated florets. A total 
of 1438 embryos (30% of GPC’s) were rescued 
from GPC’s of nineteen F1 generations and 
transferred to Petridis containing MS (Murashige 
and Skoog, 1962) basal medium. One thousand 
three hundred ninety four embryos (96.94% of total 
embryos) were germinated out of 1438 embryos 
cultured. Germinated embryos were produced from 
all wheat×maize crosses, indicating that 
fertilization was successful. One thousand one 
hundred forty three haploid green plants 
regenerated from one thousand three hundred 
ninety four germinated embryos. Pollination with 
maize pollens coupled with the post-pollination 
treatments proved effective in producing haploids 
and doubled haploids. The success in seed set 
obtained in this study (86%) was close to the value 
reported by Matzk and Mahn (1994) with 12 wheat 
genotypes. and maize genotypes on embryo 
formation in wheat × maize crosses (Sarrafi et al., 
1994; Suenaga, 1994; Li et al., 1996; Zhang et al., 
1996; Verma et al.,1999) 

Screening of wheat double haploid lines 

Seventeen double haploid lines were evaluated 
along with one check. The objective of this 
experiment was to screen the double haploid lines 
and to select the promising ones and inclusion in 
the Bangladesh Wheat Screening Nursery (BWSN) 
next year. The experiment was conducted with 17 
double haploid lines. The variety BARI Gom-33 is 
used as check. The experiment was laid out in 
RCBD factorial design with three replications at 
two locations (Joydebpur and Dinajpur). The 
experiment in each location was planted under 
irrigated timely sown (ITS) and irrigated late sown 
(ILS) conditions.  

All the traits except thousand grain weight (TGW) 
were significantly influenced by the locations. 
Days to maturity were earlier at Joydebpur and that 
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was late in Dinajpur. The number of spikes m-2 was 
significantly higher at Dinajpur than 
Joydebpurlocation. All the yield contributing 
characters and yield were higher in Dinajpur than 
Joydebpur. The average yield was higher recorded 
in Dinajpur than Joydebpur. Dinajpur was the best 
location compared to Joydebpur. The highest yield 
loss (48%) due to late seeding (Table 7) was 
recorded in Entry 15 followed by entry 4 (43%) 
and 9 (43%). The lowest yield loss (15%) were 
recorded in entry 17 followed by Entry 5 (16%), 
and entry 6 (18%). Considering the overall 
performance 11 genotypes (entry 5, entry 6, entry 
7, entry 8, entry 9, entry 10, entry 12, entry 13, 
entry 14, entry 15, and entry 16) were finally 
selected for testing in BWSN next year. 

Molecular screening of blast resistance wheat 

genotypes using 2NS markers 

Wheat blast is a serious disease caused by a host-

specialized population of the ascomycete 

Magnaporthe oryzae B.C. Couch and L.M. Kohn 

(synonym Pyricularia oryzae). It was first reported 

on wheat (Triticum aestivum L.) in 1985 in Paraná, 

Brazil and has since spread throughout many of the 

important wheat-producing areas of Brazil and to 

the neighboring countries of Bolivia and Paraguay. 

Blast is now considered a major threat to wheat 

production in South America. In February 2016, a 

new fungal disease was spotted in wheat fields 

across eight districts in Bangladesh. The epidemic 

spread to an estimated 15,000 hectares, about 16 % 

of the cultivated wheat area in Bangladesh, with 

yield losses reaching up to 100 %. Cultivars 

derived from the CIMMYT line Milan appear to 

contain high levels of resistance under field 

conditions (Kohli et al., 2011). The genetic basis of 

the resistance in Milan has not yet been established 

(Kohli et al., 2011). Other cultivars with this 

resistance source are now being widely deployed, 

but it remains to be seen how long this resistance 

will be effective (Kohli et al., 2011). Thus, there is 

a critical need for identification of new sources of 

resistance to wheat blast. Eighty wheat genotypes 

(National nursery: Adaptive trial, CVD, AYT, 

PYT, BWSN-II, CB) and 22 wheat varieties were 

used in this study for screening of wheat blast 

resistance genes in 2NS segment. Genomic DNA 

extraction: To amplify 2NS translocation genomic 

DNA was extracted from 10 days old wheat 

seedlings using CTAB method. PCR Amplification 

and gel electrophoresis: Two PCR primers 

(VENTRUIP-F/LN2-R and Yr17-F/Yr17-R) were 

used for screening wheat blast resistance genes in 

2NS segment of wheat germplasms. PCR was 

performed in a volume of 10 μL using a Verity 

Thermal Cycler (Apliedbiosystems, USA). The 

reaction mixture contained 40 to 100 ng of 

genomic DNA, 2× PCR master mix, 10 μM each 

Primer and ddH2O up to 10 μL.  

Two primers were confirmed that one commercial 
variety (BARI Gom-33), two advance lines (BAW 
1300 & BAW 1280), four genotypes from BWSN-
II (E-21, E-46, E-73 & E-74) and three genotypes 
from crossing block (CB 101, CB 102 & CB 103) 
containing blast resistance genes in 2NS segment. 

38th Elite spring wheat yield trial (38th ESWYT) 

Wheat Research Centre, BARI has been conducting 
research in collaboration with International Maize 
and Wheat Improvement Centre (CIMMYT), 
Mexico and its different projects like Cereal 
System Initiative in South Asia (CSISA) objective 
4. CIMMYT has the strategy to test their advanced 
genotypes in different mega-environments 
throughout the world. This provides us opportunity 
to select exotic genotypes adapted to our 
environmental conditions and CIMMYT also gets 
the data of the performance of their genotypes over 
locations. The trial was conducted with 50 
genotypes including local check Shatabdi at the 
Wheat Research Centre (WRC), Dinajpur during 
2017-18. 

The genotypes showed a wide range of variation 
for yield and other characters studied in this trial. 
Yield, heading, plant height, physical grain 
characteristics etc. were the most important 
selection criteria, which were given priority during 
selection. The highest yield was recorded in E-149 
(6677kg/ha) followed by E-118 and E-107.The 
lowest yield was achieved in local check Shatabdi. 
Plant height of all the selected entries was shorter 
thanShatabdi. The 1000-grain weights of all the 
selected entries were good and their filling 
alsogood. Agronomic scores given by visual 
observation of E-123, E-143 E- 149 were equal or 
similar to Shatabdi. Based on overall performance 
six entries (viz.: E-104, E-107, E-118, E-123, E-
143 and E-149) were finally selected for further 
evaluation in Bangladesh wheat screening nursery 
next yea 

International bread wheat screening nursery 

(50th IBWSN) 

The winter season in Jashore region is shorter than 
northern parts of the country. As a result, the wheat 
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crop in this region faces more heat stress at its later 
growth stage causing poor yield and grain weight. 
So, the DAE personnel and farmers are expecting 
wheat verities that can tolerate late heat and can 
give considerable yield even in late seeding 
condition. So, selecting genotypes in heat stress 
condition like Jashore region is important. The 
objective of the screening nursery is to screen 
promising lines with high yield and disease 
resistance under heat stress condition. Two hundred 
eighty three genotypes from CIMMYT including 
check variety (BARI Gom-26 in plot no 25, 75, 
125, 175, 225 and BARI Gom-33 in plot no 50, 
100, 150, 200, 250) tested in this nursery at RARS, 
Jashore.  

There was no wheat blast in optimum sowing 
condition but in late planting condition BARI 
Gom-26 was infected with wheat blast in late 
planting condition . All the selected entries were 
free from wheat blast in both ITS and ILS 
condition. 21 genotypes were selected based on 
field performance and yield. 

16th High temperature wheat yield trial (16th 

HTWYT) 

A major constraint for wheat production in 

Bangladesh is late planting. Due to the late harvest 

of T. aman rice, it is mostly planted in mid to late 

December, 2-3 weeks after the optimal planting 

date. Due to late planting, growth and development 

particularly grain-filling is subjected to hot and 

humid climate at the second week of February 

which hasten grain filling period resulting shriveled 

grain and low yields. The trial was consisted of 50 

genotypes including check variety BARI Gom-21 

were planted in RARS, Jashore under irrigated 

timely sown (ITS) irrigated late sown (ILS) 

conditions.  

The genotypes showed significant difference in 

respect of different characters. Effect of genotypes 

on yield and other characters of the selected entries. 

Thousand grain weight varied from 30.8 g to 43g. 

The yield ranged from 2916 kg/ha to 4815 kg/ha. 

Selected entries produced higher yield or at per the 

check variety. Optimum sown crop escaped from 

wheat blast. Selected entries showed good level of 

blast resistance under late sown condition. Selected 

entries lower yield loss due to late planting 

compare to timely sown crop. The selected lines 

will be further tested in Bangladesh wheat 

screening nursery across the country to select the 

best adapted genotypes next year. 

Semi-arid wheat yield trial (25th SAWYT) 

The trial received from CIMMYT, Mexico and it 
was conducted to select superior germplasms with 
high grain yields under rain-fed condition. The trial 
was consisted of 50 entries including the check 
variety BARI Gom-30. The experiment was sown 
on 13 December, 2017.  

Yield and yield contributing traits are statistically 
significant. Among the 50 entries most of the 
entries were found late in heading days compared 
to check (BARI Gom-30) and their maturity ranged 
in between 99-106 days. The tested entries 
produced medium to medium bold grains. The 
highest grain weight was found in E-43 (48.0 gm) 
having good yield (3075 kg/ha). The entry E-3 
gave the highest yield (3385 kg/ha) followed by 
cheeck (3264 kg/ha). Considering visual grain 
quality, duration, stature, yield and others yield 
contributing trails ten entries (E-3, E-16, E-18, E-
19, E-29, E-31, E-38, E-43, E-46 and E-49) were 
selected for further evaluation in the next year.  

Semi arid wheat screening nusery (35th SAWSN) 

The winter season in Jashore region is shorter than 
northern parts of the country. As a result, the wheat 
crop in this region faces more heat stress at its later 
growth stage causing poor yield and grain weight. 
So, the DAE personnel and farmers are expecting 
wheat verities that can tolerate late heat and can 
give considrable yield even in late seeding 
condition. Two hundred seventy seven genotypes 
from CIMMYT including check variety (BARI 
Gom-26 in plot no 25,75,125,175,225 and BARI 
Gom-33 in plot no 50,100,150,200,250) tested in 
this nursery at RARS, Jashore.  

All the selected entries took longer time compare to 
checks but in ILS condition lines 3148 and 3244 
adper check. All the selected entries and two 
checks had higher 1000 grain weight in ITS 
condition compare to ILS condition except seven 
entries 3051,3111,3137,3249,3265,3276 and 3277 
had more 1000grain weight at ILS condition. Same 
scenario was found in plot yield, most of the 
genotypes produces more grain yield in ITS 
condition compare to ILS condition but positively 
few entries 3051, 3064, 3111,3148 and BARI 
Gom-33 produced more grain yield at ILS 
condition. Considering field performance, yield 
contributing characters, seed colour, plant height, 
heading days , specially wheat blast in optimum 
sowing condition and in late sowing condition 18 
genotypes were selected for further evaluation. 
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Wheat yield consortium yield trial (5th WYCYT) 

In order to develop pre-breeding wheat materials, 
CIMMYT initiated consortium approach in plant 
breeding. With a view to accelerating genetic gains 
from their current rate CIMMYT designed 
hybridization schemes to combine physiological 
traits (PTs) with the view to achieving cumulative 
gene action for yield potential. These approaches 
have recently delivered new germplasm that 
expressed both higher yield and biomass compared 
to local checks grown at the majority of 
international sites where they were tested. The trial 
was consisted of 30 entries including one check 
variety Shatabdi. The experiment was sown on 28 
November, 2017 at Dinajpur and on 22 November, 
2017 at Joydebpur.  

All the traits were significantly influenced by 
locations. Plant height and vegetative growth 
period were longer in Dinajpur than Joydebpur. 
Thousand grain weight was higher in Joydebpur. 
Higher grain yield was obtained from Dinajpur. 
The selected three genotypes headed and matured 
earliar also shorter than check variety. The 
maximum thousand grain weight (44.3 g) was 
observed in selected entry E-18. Grain filling of all 
selected entries was good. The highest yield was 
recorded in local check, Shatabdi (4164 kg ha-1) 
followed by E-28 (4157 kg ha-1). Based on 
different yield contributing characters and yield 
performance and visual grain quality three 
genotypes (E-10, E-18 and E-28) were selected for 
further evaluation. 

7th Stress adaptive traits yield nursery (7th 

SATYN) 

Abiotic stress is major yield limiting factor in 

wheat under changing climatic condition. Now 

emphasis should be given to develop stress tolerant 

varieties to boost up and sustain wheat yield and 

production. To develop stress tolerant varieties it is 

important to find out some physiological traits 

along with yield potentiality which can contribute 

to avoidance and tolerance mechanism against 

stress. In this regard, CIMMYT has designed 

different nurseries to test advanced genotypes in 

different stress environments around the world and 

to find out potential stress adaptive traits. The 

nursery consist of 27 genotypes was tested at 

WRC, Dinajpur; RWRC, Joydebpur, Gazipur and 

RWRC, Rajshahi.  

Significant variation among the genotypes, 
locations and their interaction was observed for all 

traits. None of the selected genotypes had earlier 
days to heading than Shatabdi except E-23 at 
Dinajpur and Joydebpur locations. The plant height 
was shorter than check for all selected genotypes at 
Dinajpur and Joydebpur. The E-20 had higher 
thousand grain weight than the check at Dinajpur 
and Rajshahi. At Dinajpur location, the highest 
grain yield (4790 kg ha-1) was obtained in E-5 
followed by E-4 (4734 kg ha-1). In Joydebpur, 
Entry-20 produced highest grain yield (5063 kg ha-

1) and E-25 produced highest grain yield (3443 kg 
ha-1) atRajshahi. Considering the overall 
performance, 3 genotypes E-2, E-4 and E-22 were 
finally selected for further evaluation. 

8th Harvest plus yield trial (8th HPYT) 

Biofortification approach to increase micronutrient 

density of staple crops through plant breeding can 

provide a rural-based, sustainable and cost-

effective intervention in combating micronutrient 

malnutrition. CIMMYT is working with national 

and international partners to develop and 

disseminate biofortified wheat varieties with 

essential yield and essential core traits. The first 

proof of concept results from the CIMMYT-

derived high Zn lines tested in target environments 

identified high Zn candidate varieties with durable 

resistance to rusts (Velu et al. 2012). The trial was 

consisted of 50 entries including one check variety 

BARI Gom-21. The genotypes included in this trial 

were selected from harvest plus programme and are 

enrich in Zinc content.  

Mean performance of the genotypes over location 

was statistically significant for all parameters 

studied. All the selected four genotypes headed 

earlier and shorter than the check variety. Two 

selected genotypes produced larger grain size than 

the check variety. The highest thousand grain 

weight (42.8) was recorded in E-29 followed by E-

16. Check variety Shatabdi produced higher grain 

yield (5421 kg ha-1) then all tested genotypes. 

Among selected genotypes, three gave statistically 

similar grain yield to check variety  

Based on overall performances 4 genotypes viz. E -

16, E-29, E -30 and E -35 were selected which will 

be further verified next year under different 

growing environment across the country. 

Harvestplus South Asia nursery (9th HPAN) 

Breeding efforts of CIMMYT for Asia focus on 

transferring the zinc trait from diverse sources into 

locally adapted, agronomically competitive 
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germplasm, considering consumer preferred end-

use quality attributes. Resistance to the yellow rust 

Yr27 was mandatory in germplasm developed 

under HarvestPlus, and as sources for resistance to 

the stem rust race Ug99 became available, 

resistance to Ug99 was built into zinc wheat. 

Breeding effectiveness in developing zinc wheat 

for Southeast Asia was optimized by the selection 

of 100-150 promising advanced lines at CIMMYT 

each year, based on grain yield and grain zinc, for 

testing in genotype-by-environment (GxE) trials for 

agronomic attributes and grain zinc at 10-15 sites 

in India and at 5 sites in similar agroecologies in 

Mexicoand Pakistan and 1 site in Bangladesh.This 

provides us opportunity to select exotic genotypes 

that suits in our environmental condition. The 

nursery was consisted of 165 entries with one 

check variety Shatabdi. The nursery was sown on 

December 11, 2017 at Dinajpur and on December 

09, 2017 at Joydebpur.  

Among tested parameters thousand grain weight 

was varied significantly. Among selected eleven 

genotypes, seven genotypes viz. E-26, E-32, E-50, 

E-66, E-69, E-131, E-141 showed earlier heading 

compared to check. The maximum thousand grain 

weight (44.8 g) was measured in entry E-150 

among selected genotypes including check 

Shatabdi. Among selected genotypes, E-150, E-66, 

E-32 and E-131 showed higher thousand grain 

weight compared to check Shatabdi. Grain yield of 

the selected entries ranged from 3240 to 5140 kg 

ha-1 which was lower than the check variety (6840 

kg ha-1). On the basis of field performance, disease 

reaction, grain physical characteristics and yield, 

eleven wheat nentries viz. E-26, E-32, E-50, E-51, 

E-66, E-69, E-101, E-131, E-141, E-150 and E-151 

were selected from for further evaluation. 

International durum yield nursery (49th IDYN) 

Durum grain is highly suitable for quality bakery 

products like macaroni, noodles etc. Arab cuisine it 

forms the basis of many soups, gruels, stuffings, 

puddings and pastries (Watson, 2001). Coarsely 

ground durum used for making pasta is known as 

"semolina." (Kulp and Ponte, 2000). of these food 

products are increasing day by day. There are some 

food industries in Bangladesh which are producing 

these food items by importing durum wheat from 

abroad. The nursery was consisted of 50 CIMMYT 

durum lines along with BDW 8 as local check. 

Each entry was grown 5.0m long 6 rows plot with 

row spacing of 20cm.  

Considering field performance, disease reaction, 
grain physical characteristics, and yield, seven 
durum lines viz. entry E-713, E-717, E-723, E-733, 
E-736, E-737 and E-750 were selected for further 
evaluation over environments. 

PVS mother and baby trials 

Participatory Variety Selection (PVS) has been 
found to be very effective in addressing many of 
these problems in many crops and countries of the 
world. PVS could be very useful to identify 
farmers’ acceptable new varieties and thereby 
overcome the constraints that cause farmers to 
grow land races, old or obsolete varieties (Joshi & 
Witcombe, 1996). Moreover, participatory research 
increases the job efficiency of the scientists 
(Bellon, 2001) and farmers’ knowledge that 
enables seeds to be retained effectively from year 
to year (Grisley & Shamambo, 1993) and 
encourages the poor to preserve seeds each year 
(Spearling & Loevinsohn, 1993). Research costs 
can be reduced and adoption rates can be increased 
if farmers are allowed to participate in variety 
testing and selection process (Joshi et al., 1995). 
Researches were conducted as mother trials (MT) 
and baby trials (BT) at farmers’ fields under 
Thakurgaon, Rajshahi, Jessore, Tangail and 
Jamalpur. There were two MTs at two farmers’ 
fields per village. Eight wheat genotypes including 
two popular wheat varieties as checks were used in 
MT at all locations. In baby trials, two genotypes 
out of three vize. BAW 1208, BAW 1243 and 
BAW 1254 were used with BARI Gom-28 and 
BARI Gom-30 as check variety in all locations.  

Farmers’ overall score at physiological maturity 
stage was the highest for BARI Gom-30 (score 10) 
followed by BAW 1243 (score 9.5). Farmers’ 
choice BAW 1243 its short height, good tillering 
habit and higher expected yield. However, BARI 
Gom-30 were superior than BAW 1243 in all those 
characteristics and resulted in the top ranking by 
the farmers. The highest overall score after harvest 
was recorded for BAW 1243 followed by BARI 
Gom-30 due to its cleaned disease-free seeds, bold 
grains with higher yield basis. Whereas, the highest 
mean grain yield was recorded in BAW 1243 
followed by BARI Gom-30 and BAW 1300. In 
spite of having good post-harvest scores, BAW 
1300 was not finally preferred by the farmers due 
to its lower preference at physiolocal maturity 
stage. Overall, BAW 1243 were the highest 
preferred genotypes in Thakurgaon locations In 
baby trials, BAW 1254 and BAW 1208 produced 

http://en.wikipedia.org/wiki/Arab_cuisine
http://en.wikipedia.org/wiki/Soup
http://en.wikipedia.org/wiki/Pudding
http://en.wikipedia.org/wiki/Pastry
http://en.wikipedia.org/wiki/Pasta
http://en.wikipedia.org/wiki/Semolina
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higher mean yields than both the check variety 
BARI Gom-28 and BARI Gom-30 (Table 1.7.3). 
The line BAW 1243 produced the higher yield than 
BARI Gom-28 but gave nearly similar yield as 
compared to BARI Gom-30.  

Durum yield trial (DYT) 

Durum (Triticum durum) is a non-traditional minor 

cereal crop in Bangladesh. Durum wheat or 

macaroni wheat is the only tetraploid species of 

wheat of commercial importance that is widely 

cultivated today. Twenty six durum lines along 

with BDW 8 and Morocco 2 as check were 

included in this study. Each entry was sown in six 

rows of 5m long plot with 20cm row spacing in 

Alpha-latice design with two replications on 

November 28, 2017 at Wheat Research Centre 

(WRC), Nashipur, Dinajpur.  

Significant variations were observed among the 

entries for days to heading, plant height, 

spikelets/spike, spikes /m2, grains/spike, thousand 

grain weight and yield. The highest thousand grain 

weight (44.0 g) was obtained from the entry E-20 

and the lowest was in BDW 8 (37.5 g). Among the 

tested entries only E-20 yielded (5103 kg/ha) more 

than the check Morocco 2 (5098 kg/ha). Most of 

the tested genotypes produced higher grain yield 

than check BDW 8. On the basis of field 

performance, disease reaction, grain physical 

characteristics and yield, only six promising durum 

entries viz. E-03, E-06, E-08, E-10, E-20 and E-23 

were selected for further study.  

Adaptive trial with advanced durum lines 

After identifying promising durum lines with 

higher yield and quality in yield trials, it is 

important to evaluate these lines further in different 

agro-ecological zones under farmers' conditions. 

Six advanced durum lines along with two durum 

checks were evaluated at WRC, Dinajpur during 

rabi 2017-18.  

Significant variations were observed among the 
entries for plant height, spikes/m2, thousand grain 
weight and yield. Among the entries E-05 was the 
tallest (plant height 96.1 cm) and E-08 was the 
shortest (81.3 cm). The highest (44.5 g) thousand-
grain weight was recorded in E-05 and the lowest 
(35.4 g) in BDW 8. The highest yield (4925 kg ha-

1) was obtained from E-05 and the lowest yield 
(3335 kg ha-1) from E-08. On the basis of field 
performance, disease reaction, grain physical 
characteristics and yield, only three promising 

durum entries viz. E-04, E-05 and E-07 were 
selected for further study.  

Maintenance of first and second year lines of 

recommended varities 

Upon release of a new variety, a breeder will make 
available a small quantity of seed stock that is very 
pure and represents the variety. This stock is 
referred to as parental material and forms the basis 
of any future maintenance and seed multiplication 
of the variety (Laverack, 1994). Laverack defines 
maintenance as “the perpetuation of a small stock 
of parental material through repeated multiplication 
following a precise procedure”. Wheat Research 
Center’s maintenance breeding program is always 
trying extremely to maintain the purity of varieties 
and cultivars. A seed program capable of providing 
farmers with good quality seed is essential to a 
nation’s agricultural development (Johnson, 1980) 
and seed is not just something planted by the 
farmers or companies, it is the carrier of the genetic 
potential for higher crop production (Dolouche and 
Potts, 1971). Pure line theory still one of the best 
conception for maintaining varietals purity of 
cereal crops.  

First year lines: Eight bread wheat varieties 
namely BARI Gom-25, BARI Gom-26, BARI 
Gom-28, BARI Gom-29, BARI Gom-30, BARI 
Gom-31, BARI Gom-32 and BARI Gom-33 were 
maintained in this program. For BARI Gom-28 and 
BARI Gom-30, seeds of 240 plants collected last 
year as true to the type (nucleus seed) were grown 
each in 5.0m long 200 separate rows and for BARI 
Gom-25, BARI Gom-26, BARI Gom-29, BARI 
Gom-31, BARI Gom-32 and BARI Gom-33, seeds 
of 120 plants collected last year as true to the type 
(nucleus seed) were grown each in 5.0m long 100 
separate rows spaced at 25 cm apart at WRC, 
Nashipur, Dinajpur during rabi 2017-18. 
Fifty/twenty-five rows out of 200/100 were 
selected in field following several visits for 
uniformity and distinct variety characteristics and 
these rows were harvested separately for next 
year’s 2nd year line. At the same time, a group of 5 
single plants true to the original characteristics of 
the variety were also selected from each 50/25 lines 
(altogether 250/125 plants) were harvested and 
threshed separately for the next year’s first year 
line. After pulling the 250/125 individual plants, 
remaining plants of the selected 50/25 rows were 
harvested and threshed separately to form the 
source seed of the second year lines for next 
season. 

http://en.wikipedia.org/wiki/Tetraploid
http://en.wikipedia.org/wiki/Wheat
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Second year lines: Eight bread wheat varieties 
namely BARI Gom-25, BARI Gom-26, BARI 
Gom-28, BARI Gom-29, BARI Gom-30, BARI 
Gom-31, BARI Gom-32 and BARI Gom-33 were 
grown as second year line in the following 
methods. Bulk seed of each best 50/25 lines 
selected in first year lines of the previous year 
(2015-16) were planted each in 10m long 6 rows 
plot, 20 cm between rows, plot to plot 50cm and 
1.0m between the replications, which constituted 
100/50 plots (2 replications) per variety at WRC, 
Nashipur, Dinajpur during rabi 2017-18. Better 
plots of the 2nd year lines from every variety were 
selected, harvested in bulk and stored properly to 
grow breeder seed in the next season.  

The 2295 kg seeds from the selected plots (Grade I) 
of the eight varieties will be sown in next season 
for breeder seed in around 22 ha and the 1740 kg 
seed from the remaining plots other than the 
selected ones (Grade II) will be used for truthfully 
labelled seed (TLS) production.  

Crop Management 

Long-term effect of zero tillage on soil 

properties and productivity of wheat-

mungbean-rice cropping pattern 

An investigation was made in a long-term trial with 

conservation agriculture with wheat-mungbean-rice 

(aman) cropping pattern started from rabi of 2005-

06 in Research Farm of Wheat Research Centre, 

Bangladesh Agricultural Research Institute, 

Nashipur, Dinajpur. There were 3 plots in each 

replication and two were assigned to zero tillage 

for all the 3 crops of the pattern. From 2008-09, 

one of the 2 zero-till plots were assigned to 

alternate tillage i.e., zero tillage for wheat and 

mungbean and then made conventionally puddled 

for aman rice. Higher or at par wheat grain yields 

were obtained from permanent zero tillage than 

from conventional or alternate tillage up to 2017-

18. Zero tillage or alternate tillage produced lower 

grain yields of mungbean, but higher biomass than 

conventional tillage. Grain yields of aman rice was 

higher or at par in conventional tillage than in 

permanent zero tillage, but alternate tillage 

produced higher rice grain yields than zero or 

conventional tillage. Comparable total yields of the 

pattern (system yields) and rice equivalent yields 

were found in alternate tillage with conventional 

tillage. Improved soil physical and chemical 

properties were found in long-term permanent zero 

tillage. 

Long-term effect of different tillage options and 

residue retention for sustainable crop 

production in wheat-mungbean-rice copping 

pattern 

The experiment was conducted to study the 

productivity and soil fertility using an intensified 

rice-wheat (R-W) system by adding a third pre-rice 

crop of mungbean. The trial comprises five 

packages of practices including crop residue 

retention, seeding methods with tillage options 

imposed on the component crops in wheat-

mungbean-rice cropping pattern. The results 

indicated that keeping standing 30% crop residue in 

the field with minimum disturbance of soil had 

significant contribution to grain yield of wheat-

mungbean-rice cropping pattern compared to 

conventional practice of well-till. System 

productivity and fertility were evaluated under five 

levels of tillage options (zero, strip, raised bed, 

PTOS and conventional tillage practice in this 

cropping pattern. Raised bed and strip till with 30% 

straw retention produced 10-15% higher 

productivity and lower yield was found in 

conventional practice with 30% straw retention. 

Long-term trial is essential to observe the effect on 

soil properties and sustainable issue of residue 

retention. 

Long-term bed planting trial for improving 

productivity and soil fertility in wheat-

mungbean-rice cropping pattern 

A fourteen years long term bed planting field 

experiment was conducted to study the effect of 

productivity, soil fertility and N-use efficiency of 

intensified RW systems by adding a third pre-rice 

crop of mungbean. System productivity, fertility 

and N use efficiency were evaluated under five N 

fertilizer levels (0, 40, 80, 100 and 120 % N of 

recommended dose, two straw retention (SR) (0 

and 30%) and two tillage options (raised bed and 

conventional tillage practice (CTP). Permanent 

raised beds (PRB) with 30% straw retention 

produced the highest productivity for all three 

crops in the sequence. Within each N rate the total 

system (rice-wheat-mungbean) productivity was 

higher with 30% SR on PRB and least in CTP with 

0% SR. At 80% of recommended fertilizer N rate, 

mean annual system productivity was 12.5 t/ha for 

PRB with 30% SR, 11.2 t/ha with PRB on 0% SR 

and 10.3 t/ha with CTP without straw. N uptake 

and use efficiency were increased with increasing 

N levels with bed planting up to 120% N 
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application (120 kg N ha-1) in wheat, both 100% 

(80 kg N ha-1) in rice and (20 kg N ha-1 ) in 

mungbean for all years. System productivity in N 

unfertilized plots increased 12-15 % when straw 

was retained due to increased supply and uptake of 

N. The results suggest that N fertilizer rates can be 

reduced when 30% straw is retained both from rice 

and wheat & full residue retention from mungbean. 

30-35% water can be saved from permanent raised 

bed systems with 30% straw retention from all 

three crops. Soil organic matter in surface soil 

layers of the PRB had increased by 0.82% after 

fourteen years (14 rice-wheat-mungbean crop 

cycles) with 30% SR. Straw retention is an 

important component of soil management and may 

have long term positive impacts on soil quality 

compared with conventional tillage with 0% SR. 

The combination of PRB with nutrients and 

residues retained appears to be a very promising 

technology for sustainable intensification of RW 

systems in Bangladesh. 

Effect of tillage options and residue 

management on crop productivity and soil 

fertility of wheat-maize-rice cropping pattern in 

drought prone areas 

The experiment was conducted to study the crop 

productivity and soil fertility of intensified rice-

wheat (RW) systems by adding a third pre-rice 

crop of maize. The trial comprises four packages 

of practices including crop residue retention, 

seeding methods with tillage options imposed on 

the component crops in wheat-maize-rice 

cropping pattern. The results indicated that 

keeping standing 30% crop residue in the field 

with minimum disturbance of soil had significant 

contribution on grain yield of wheat-maize-rice 

sequence compare over conventional practice of 

well-till without crop residue retention. System 

productivity and fertility were evaluated under 

two levels of straw retention (0 and 30%) and 

three tillage options (permanent raised bed, fresh 

bed and conventional tillage practice (CTP) in a 

RW- Maize cropping pattern. Both fresh and 

permanent bed with 30% straw retention produced 

12-15% higher productivity from all three crops 

compare with conventional practice in 0% straw 

retention. 10-12 % organic matter increased from 

residue retention and all three crops. So, need 

long term effect for soil properties and sustainable 

issue of residue retention in drought prone areas 

of Bangladesh. 

Effect of tillage options with recently released 

varieties for sustainable crop production in 

wheat-maize-rice cropping pattern 

The field experiment was conducted to determine 
the performances of recently released varieties in 
wheat-maize-rice cropping pattern under different 
conservation tillage practices. Recently released six 
varieties like BARI Gom-26, BARI Gom-27, BARI 
Gom-28, BARI Gom-29 and BARI Gom-30 were 
evaluated under different tillage system in split plot 
design with three replications. The recently 
released wheat varieties were evaluated for yield 
and yield components with grain growth 
parameters. The effects of different conservation 
tillage system were significant under recently 
released wheat varieties for all the parameters. The 
highest yield over tillage method (among the tested 
varieties) was produced by varieties BARI Gom-30 
followed by BARI Gom-28 varieties. These 
varieties produced satisfactory yields in raised bed 
and strip till methods. The lowest yielder varieties 
were BARI Gom-27. Considering the overall grain 
growth parameters and yield and yield components 
BARI Gom-30 and BARI Gom-28 have been 
provisionally selected under raised bed and strip till 
methods at Rajshahi region as well as in wheat 
growing areas in Bangladesh. 

Weed management options for conventional and 

strip-till wheat 

The experiment was conducted in Wheat Research 
Centre, Nashipur, Dinajpur and Regional Wheat 
Research Centre, Shyampur, Rajshahi during 2017-
18 to evaluate the performance of different 
herbicides to control weed in wheat under zero-till 
and conventional tillage conditions. Considering 
the weed control efficiency, grain yield and 
economic point of view, Affinity and Pinoxaden+ 
Metsulfuron was the best under strip tillage and 
conventional tillage system in Dinajpur location. In 
Rajshahi, it was Pinoxaden+Cartrazone both under 
strip and conventional tillage system. This is one 
year results, it will be continued next year for final 
recommendation. 

Increasing wheat yield through integrated 

management: Determination of optimum seed 

rate for higher yield  

An experiment was conducted in rabi season of 
2017-18 in Dinajpur and Jamalpur with 5 wheat 
varieties viz., BARI Gom-25, 28, 30, 32 and 33, at 
3 seed rates viz., 120, 140 and 160 kg/ha to 
determine the optimum seed rates for different 
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varieties with varying seed sizes and tillering 
ability for 2 locations for higher yield. On average 
all the 5 varieties produced higher grain yields in 
Dinajpur than in Jamalpur. With the increase in 
seed rates grain yields were also increased across 
locations and varieties. In Dinajpur BARI Gom-28 
produced higher yield than other varieties and all 
varieties in Jamalpur. In Jamalpur seed arte might 
be 160 kg/ha for all the five varieties for obtaining 
higher yield. In Dinajpur seed rate 120 kg/ha might 
be optimum for BARI Gom-28, 140 kg/ha for 
BARI Gom-30 and 32, and 160 kg/ha for BARI 
Gom-25 and 33 for higher yield. 

Adjustment of seed rate for Zn enriched wheat 

variety BARI Gom-33 

The experiment was conducted at two locations 
(Dinajpur and Gazipur) during rabi season 
(November 2017-March 2018). The experiment was 
laid out with five seed rates, v.z. T1= 120 Kg/ha 
(Recommended/as control), T2= 130 Kg/ha (8 % 
more than recommended), T3= 140 Kg/ha (17 % 
more than recommended), T4= 150 kg/ha (25 % 
more than recommended) and T5= 160 Kg/ha (33 % 
more recommended), in a randomized complete 
block design with three replications. T5 gave the 
highest (combined over two locations) grain yield 
(4.48 t/ha) which was identical with T3 (4.47 t/ha) 
and T4 (4.46 t/ha). Almost similar results were found 
in case of benefit cost ratio (BCR), T5 (1.21), T3 

(1.19) and T4 (1.16). Maximum marginal benefit cost 
ratio (MBCR) was found in T3 treatment (10.42). 

Performance of some selected wheat genotypes 

in southern Bangladesh 

This experiment was conducted at four locations of 
southern Bangladesh including two (2) trials in 
each location to find put wheat germplasm with 
salinity tolerance adapted to Southern Bangladesh. 
The trial was laid out in RCB 4x 6 design with four 
(4) replications. Unit plot size was 2.5 m long x 4 
rows (row to row distance 20 cm). Sowing dates 
were 21 December to 30 December, 2018. On the 
basis of field performance and yield data the 
selected genotypes were BARI Gom-25, BARI 
Gom-29, BARI Gom-30, BARI Gom-33, BAW 
1147, BAW 1208, BAW 1272, BAW 1290, BAW 
1293 and KRL-210 as salt tolerant.   

Response of newly evolved wheat varieties to 

sowing dates 

Optimum seeding time is considered to be an 
important management strategy for improving 

wheat production. Temperature above optimum 
leads to hider the physico-biochemical activities of 
plant. Too early sowing produces weak plants with 
poor root systems, while late planting wheat 
shorten the duration of life cycle for escaping high 
temperature stress at the flowering to grain filling 
stage. Recently, Wheat Research Center of 
Bangladesh Agricultural Research Institute 
released some advanced wheat genotypes as 
varieties. These varieties were developed for 
optimum as well as late sown conditions. The 
newly developed varieties need to be evaluated for 
their agronomic performance under different 
environmental conditions. In the context, the 
experiment was conducted in three locations of 
Bangladesh i.e., WRC, Dinajpur; RWRC, Rajshahi; 
RARS Jessore; during wheat growing season of 
2017-2018 to evaluate the performance of newly 
released wheat varieties under different dates of 
sowing, to find out the optimum sowing time for a 
specific variety and to find out the heat tolerant and 
heat susceptible variety. Under the environmental 
condition of Dinajpur, it was observed that all of 
the wheat varieties sown at optimum sowing 
condition (25 Nov.) produced the maximum yield, 
while yield of all varieties were decreased 
significantly (P ≤ 0.05) when sown at late. While in 
the environmental condition of Rajshahi and 
Jessore, wheat sown on first week of December (05 
Dec.) to mid-December (15 Dec.) performed the 
best than sown on 25 Nov. Considering the 
varieties, BARI Gom-30 (4091.80 kg/ha) 
performed the best in all sowing conditions as well 
as late sown heat stress condition of Dinajpur, 
which was statistically similar to BARI Gom-32 
(4021.86) and BARI Gom-33 (4060.53 kg/ha). 
Whereas, the environmental condition of Rajshahi, 
BARI Gom-33 produced the maximum grain yield 
(3538.00 kg/ha) under the sowing condition of Dec. 
15 sowing, followed by BARI Gom-31 (3354.67 
kg/ha) and BARI Gom-28 at same sowing 
condition. If we consider the yield performance of 
all varieties under all sowing conditions of Jessore, 
BARI Gom-32 and BARI Gom-30 produced the 
statistically similar and the maximum grain yield in 
all sowing conditions, followed by BARI Gom-31. 
While in Dec.05, BARI Gom-32 also produced the 
maximum yield; this variety also produced the 
second highest and 3rd highest yield under the 
sowing condition of Dec.15 and Dec.25 in the 
environmental condition of Jessore. After one year 
observation, it was also noticed that location 
specific environmental/sowing condition is very 
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important to explore the potentiality of a specific 
variety. However, for final conclusion and 
recommendation, the experiment will be continued 
next year.  

Screening of wheat genotypes against salinity at 

seedling stage 

An experiment was conducted at laboratory of 

Regional Wheat Research Centre, BARI, Gazipur 

from December 13 to December 25, 2018 to select 

the wheat genotypes tolerant to salt stress. Fifty 

wheat genotypes were evaluated under four salinity 

levels of solution namely i. control (tap water), ii. 8 

dS m-1 and iii. 12 dS m-1. Salt solutions were made 

through diluting the sea water with tap water. 

Seawater was collected from the Bay of Bengal 

having about 40 dS m-1 EC. The experiment was 

carried out in a split-plot design comprising salinity 

levels including control as main treatments and 

wheat genotypes as sub treatment with three 

replications. A wide range of variation was found 

among the genotypes in the production of seedling 

dry weight in all treatments but wide range of 

variation in germination was found in higher 

salinity. Considering higher seedling dry weight 

and higher relative value compared to control nine 

genotypes namely BAW 1296, BAW 1233, BAW 

1238, BAW 1208, BARI Gom-33, BAW 1147, 

BARI Gom-32, BARI Gom-25 and KRL 210 were 

selected as salt tolerant.  

Validation of wheat based cropping patterns in 

Jamalpur region 

The experiment was conducted at Regional 

Agricultural Research Station, Jamalpur during 

2014-2015, 2015-16 and 2016-17 to determine the 

profitability of the alternate cropping patterns. The 

alternate cropping patterns were i) Wheat-GM-T. 

aus -T. aman ii) Wheat-Mungbean-T. aman iii)) 

Potato-Wheat-Mungbean-T. aman iv) Wheat-

Mungbean-T. aus-T. aman.and v) Wheat-Jute-T. 

aman was the farmers existing pattern. During rabi 

2014-2015, 2015-16 and 2016-17 the highest wheat 

equivalent yield 14.37, 14.81 and 15.86 t/ha 

respectively were found from Potato-Wheat-

Mungbean-T. aman cropping pattern over the 

existing pattern. Gross return, Gross margin and 

BCR were also the highest from this pattern for 

three cropping seasons. The result revealed that the 

alternate cropping pattern was agronomically and 

economically more profitable than the existing 

pattern.  

Effect of Annapurna organic fertilizer on grain 

yield of wheat 

The experiment was conducted at the research field 

of Wheat Research Centre, Nashipur, Dinajpur 

during rabi season of 2017-18 to find out a suitable 

combination of vermicompost with chemical 

fertilizers for growth and yield of wheat and to see 

the effect of vermicompost on soil properties. Five 

different treatments were employed in this study 

viz. (1) = 100% chemical fertilizer (CF), (2) = 

100% CF + Cow dung @ 5 t ha-1, (3) = 100% CF + 

Annapurna @ 745 kg ha-1, (4) = 90% CF + 

Annapurna @ 745 kg ha-1 and (5) = 80% CF + 

Annapurna @ 745 kg ha-1. The highest grain yield 

was recorded in 100% CF + Cow dung @ 5 t ha-1 

followed by that in 100% CF + Annapurna @ 745 

kg ha-1 and the lowest in 100% chemical fertilizer. 

The highest gross margin (Tk. 25210 ha-1) was also 

obtained in 100% CF + Cow dung @ 5 t ha-1 and 

the lowest (Tk. 21780 ha-1) in 100% chemical 

fertilizer. The maximum benefit cost ratio (1.52) 

was obtained from 100% CF + Cow dung @ 5 t ha-

1 and 100% CF + Annapurna @ 745 kg ha-1 and the 

lowest (1.49) in 80% CF + Annapurna @ 745 kg 

ha-1.  

Disease management 

Diseases are one of the major constraints to wheat 
production in Bangladesh. Among them, Bipolaris 
leaf blight (spot blotch) caused by Bipolaris 
sorokiniana (Sacc.) Shoemaker is most important. 
The disease occurs every year in all wheat growing 
areas of the country with varying degrees of 
severity depending on cultivar, sowing time and 
location. The second most important disease is leaf 
rust caused by Puccinia triticina Eriks. It may 
cause severe yield losses if a susceptible variety is 
late sown and infection occurs early in the crop 
season. Yellow rust caused by P. striiformis West. 
f. sp. tritici Eriks. & Henn. occurs occasionally 
with low to moderate severity. So far none of the 
rusts has reached an epidemic level in Bangladesh, 
but damaging epidemics may occur, particularly if 
a new virulent race develops or is introduced. Other 
diseases of regular occurrence are head blight 
caused by B. sorokiniana and black point incited 
mainly by B. sorokiniana and Alternaria alternata 
(Fr.) Keiss. Powdery mildew caused by Erysiphe 
graminis f. sp. tritici was also noticed as sporadic 
in 2017-18 crop cycle. Unfortunately, wheat blast, 
a devastating wheat disease caused by 
Magnaporthe oryzae B.C. Couch (synonym 
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Pyricularia oryzae Cavara) emerged for the first 
time in 2016 in several south-western and southern 
districts of Bangladesh. Disease severity appeared 
to vary from 5-100% depending on cultivar and 
sowing times. The disease was also reappeared in 
2017 & 2018 with comparatively low disease 
severity and about 5-10% & 1-5% yield loss 
occurred, respectively. Fusarium head blight 
(FHB), a major concern to many of wheat growing 
countries wherever it occurred. During the last 
cropping season, the disease with high prevalence 
was observed in a trial of Harvest-Plus at WRC 
Dianjpur. Major research thrust was given on 
screening and evaluation for disease resistance, 
testing fungicidal efficacy and disease monitoring 
in national and international nurseries and farmers’ 
fields. 

Evaluation of wheat genotypes against bipolaris 

leaf blight under inoculated condition  

Bipolaris leaf blight (BpLB) caused by Bipolaris 
sorokiniana (teliomorph: Cochliobolus sativus) is 
the most important disease of wheat in Bangladesh 
for its nature of damage and wide occurrence 
throughout the country. Evaluation of varieties or 
lines against different diseases under inoculated 
condition is an essential pre-requisite towards 
development of resistant varieties. The present 
experiment was designed to evaluate the response 
of the advanced wheat genotypes against Bipolaris 
leaf blight under inoculated condition. A ttal of 56 
entries including susceptible and resistant checks 
were grown in 1m long 2 row-plots with 20 cm 
spacing between rows and 30 cm between entries. 
The experiment was conducted in WRC, Dinajpur. 
Planting was done in the 1st week of December. 
Recommended agronomic practices were followed 
for normal crop growth. Plants were inoculated by 
spraying with conidial suspension (104 conidia/ml 
water) of 15-day-old PDA culture of B. 
sorokiniana after heading and incubated under 
polyethylene cover for 48 hr. Before covering, the 
plants were watered to maintain high humidity 
inside. Data on BpLB severity was recorded as 
percent diseased leaf area (% DLA) from 10 flag 
leaves of 10 main tillers selected randomly in each 
plot. Disease assessment was done after 25 days of 
inoculation. The genotypes and lines were graded 
for disease reaction based on % DLA. Among the 
varieties and lines tested, 2 were graded as 
resistant, 8 moderately resistant, 19 moderately 
susceptible, 19 susceptible and the rest 8 as highly 
susceptible. 

Germplasm evaluation of wheat against 

bipolaris leaf blight under field condition 

A total of 88 genotypes from different sources 
along with checks were evaluated against BpLB 
under field condition of disease development. The 
experiment was conducted in three locations- 
Dinajpur, Jamalpur and Jashore. The materials 
were planted in 2.5m long 2 row-plots with 20 cm 
spacing between rows and 30 cm between entries 
in mid December/2017 under irrigated condition. 
The nursery was surrounded by spreader rows 
composed of mixture of susceptible varieties. The 
design of the experiment was Alpha Lattice with 
two replications. Recommended fertilizers and 
cultural practices were followed for normal crop 
growth. Leaf blight severity was scored three times 
on double digit scale (00-99) commencing from the 
water ripe to early dough stage. Disease data were 
converted to percent diseased leaf area (% DLA) 
and then area under disease progress curve 
(AUDPC) was calculated. Wheat blast severity was 
recorded in Jashore as percentage of spike infected 
and percentage of diseased area on spike. 
Agronomic data were recorded on days to heading, 
plant height, 1000-grain weight and grain yield. 
Out of 88 entries tested, 12 lines were selected 
based on AUDPC, % disease severity (Blast), grain 
yield and other agronomic characters. The AUDPC 
of the selected lines ranged from 225 to 502, while 
those of the check varieties ranged from 291 to 
431. Grain yields of the selected entries varied 
from 424 to 507 g/plot, whereas 414 to 459 g/plot 
were obtained from the check varieties. Blast 
severity of the selected entries recorded in Jashore 
varied from 0 to 7.3%. Days to heading, plant 
height and 1000-grain weight of the selected lines 
were also within acceptable limit as compared to 
the check varieties. The selected lines will be 
subjected to artificial inoculation in the next season 
for final evaluation. 

Helminthosporium leaf blight screening nursury 

The 9th Helminthosporium leaf blight screening 
nursery consisting of 52 wheat genotypes from 
CIMMYT including local checks were evaluated 
against spot blotch disease in three different 
locations-Dinajpur, Jamalpur and Jashore under 
natural infection. The materials were planted in 2.5 
m long 2 row-plots with 20 cm spacing between 
rows and 30 cm between entries. Planting was done 
in mid December/2017 under irrigated condition. 
The nursery was surrounded by spreaders rows of 
susceptible varieties such as Prodip, Sonalika, 
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Kanchan, CIANO-79 etc. Recommended fertilizers 
were applied and regular cultural practices were 
followed for normal crop growth. Spot blotch 
severity was scored using double-digit scale (00-
99) and converted to percent diseased leaf area 
(DLA). Disease scoring was done three times 
commencing from the water ripe to early dough 
stage and AUDPC was calculated. Wheat blast 
severity was recorded in Jashore as percentage of 
spike infected and percentage of diseased area on 
spike. Agronomic data were recorded on days to 
heading, plant height, 1000-grain weight and grain 
yield. The entries were scored on 0-5 scale for their 
general agronomy in the field. Out of 52 lines 
tested, 10 lines were selected based on AUDPC, % 
disease severity (Blast), 1000-grain weight, grain 
yield and other agronomic characters assessed over 
three locations. The AUDPC of the selected lines 
ranged from 350 to 677, while those of the check 
varieties ranged from 474 to 626. Grain yields of 
the selected entries varied was between 386 to 545 
g/plot, whereas 356 to 420 g/plot were obtained 
from the check varieties. Blast severity of the 
selected entries recorded in Jashore varied from 0 
to 10%. Days to heading, plant height and 1000-
grain weight of the selected lines were within 
acceptable limit as compared to the check varieties. 
The agronomic score ranged from 2-3 among the 
selected lines. 

Stem rust resistance screening nursery 

Stem rust caused by Puccinia graminis f. sp. tritici 
is an important disease of wheat worldwide. In 
Bangladesh, the disease was not observed in the 
last three decades, but recently in 2014 it was 
detected in some entries of the rust trap nurseries. 
So, this is not unlikely that the disease will appear 
on a large scale in future and cause damage to 
wheat. CIMMYT has developed wheat germplasm 
with good level of stem rust resistance and high 
yield potential. The materials were distributed 
worldwide through Stem Rust Resistance 
Screening Nursery (SRRSN) for direct release or 
use in breeding programmers to mitigate the threat 
of stem rust. The present study was undertaken 
with the objectives to evaluate the lines of the 12th 
SRRSN for disease reaction, yield and other 
agronomic characters under field condition. The 
12th SRRSN consisting of 136 wheat entries from 
CIMMYT including local check varieties were 
evaluated for disease response, yield and other 
agronomic performances. The materials were 
planted in 2.5 m long 2 row-plots with 20 cm 

spacing between rows and 30 cm between entries 
in the mid December 2017 in three different 
locations-Dinajpur, Jamalpur and Jashore. The 
nursery was surrounded by spreaders rows of 
susceptible varieties. Recommended fertilizers 
were applied and regular agronomic practices were 
followed for normal crop growth. Severity of 
BpLB was scored on double-digit scale (00-99), 
converted to percent diseased leaf area (% DLA) 
and AUDPC was calculated. Wheat blast severity 
was recorded in Jashore as percentage of spike 
infected and percentage of diseased area on spike. 
Agronomic data were recorded on days to heading, 
plant height, 1000-grain weight and grain yield. 
Agronomic score (0-5) was given to individual 
entries for their general agronomy in the field. 
Among the 136 entries tested, 11 lines were 
selected on the basis of BpLB severity (AUDPC), 
% disease severity (Blast), 1000-grain weight, 
grain yield and other agronomic characters assessed 
over locations. Stem rust was not noticed over 
locations. AUDPC of the selected lines ranged 
from 257 to 328, while the check varieties showed 
the AUDPC value 247 to 340. The agronomic score 
was 3 out of 5 for majority of the selected lines. 

Evaluation of wheat genotypes for resistance to 

leaf rust under inoculated condition 

Leaf or brown rust caused by Puccinia triticina 
Eriks. is most important among three wheat rusts in 
Bangladesh. The disease occurs in all wheat 
growing areas of the country with varying levels of 
severity depending on cultivar, sowing times and 
locations. The disease usually appears in mid 
February with increasing severity between mid and 
late March. Late planted wheat is affected more 
than those planted in optimum times (15-30 
November). Yield losses due to leaf rust are usually 
less than 10%, but can be 30% or more depending 
on the level of susceptibility, environmental 
conditions and the stage of crop development at the 
initial stage of infection. Under the agro-climatic 
conditions of Bangladesh, losses to leaf rust will be 
significant if a susceptible variety is grown under 
late sown condition. Use of resistant variety is the 
most dependable and economic approach for the 
control of rust diseases. Evaluation of breeding 
lines against different diseases under inoculated 
condition is an essential pre-requisite towards 
development of resistant varieties. The present 
experiment was designed to evaluate the response 
of the advanced wheat genotypes against leaf rust 
under inoculated condition. A total of 56 entries 
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including resistant and susceptible checks were 
planted in 1m long 2-row plots with 20 cm spacing 
between rows and 30 cm between entries. The 
experiment was conducted in WRC, Dinajpur. 
Planting was done in last week of December 2017. 
Susceptible variety Morocco was planted in two 
rows after each pair of test lines and the nursery 
was surrounded by spreader rows of susceptible 
varieties. Recommended agronomic practices were 
followed for normal crop growth. Test entries and 
spreader rows were inoculated by spraying with 
aqueous suspension of urediospores at booting 
stage of the crop. Disease assessment was done 
between early and soft dough stages using modified 
Cobb scale representing severity and infection 
types. Lines were graded into resistance category 
based on disease severity. The advanced lines 
showed 0 to 20% severity with different types of 
disease response, while 80% severity with 
susceptible reaction was displayed in Morocco. The 
variety BARI Gom-27 and BARI Gom-30 were 
completely free from leaf rust. Based on disease 
severity all of the advanced lines tested were found 
resistant to moderately resistant. Good level of leaf 
rust resistance was found in the advanced wheat 
lines. All the advanced lines tested were graded as 
resistant and moderately resistance to leaf rust 
infection. Among the advance lines, 3 lines were 
completely free from leaf rust infection. Selected 
resistant lines will be further evaluated in 2018-19 
wheat cycle for confirmation of resistance.  

Assessment of yield losses due to leaf rust at 

different growth stages of wheat 

Leaf rust caused by Puccinia triticina Eriks. is the 
second most important disease of wheat in 
Bangladesh. The disease usually appears in mid-
February, and its severity is more in late than in 
optimum time planted crop. Yield losses of various 
degrees to this disease have been reported from 
home and abroad. However, the quantity of losses 
depends largely on the level of resistance and stage 
of crop development at the initial stage of infection. 
The popular wheat variety Prodip has become 
susceptible to leaf rust and is severely affected 
under late sown condition. Therefore, it is 
important to determine the losses caused to this 
variety due to leaf rust infection at various growth 
stages under different sowing dates. The leaf rust 
susceptible variety Prodip and Morocco were sown 
at seven different dates. Sowing commenced from 
23 Nov. 2017 with seven days intervals. One of the 
two plots of both varieties under each sowing date 

was protected from leaf rust by spraying with Tilt 
250 EC and the other was kept unprotected. Split-
split-plot design was followed with sowing dates in 
main plot, fungicide protection in sub-plot and 
varieties in sub-sub-plot. Unit plot size was 3 m x 
1.6 m. The experiment was surrounded by spreader 
rows of susceptible varieties. Spreader rows were 
inoculated at booting stage by spraying with 
aqueous suspension of urediospores to develop leaf 
rust epidemic. Disease severity was recorded at 
different growth stages using modified Cobb scale. 
Data were also taken on 1000-grain weight and 
grain yield from both sprayed and unsprayed plots, 
and percent losses in these parameters were 
calculated under different sowing dates. Significant 
variations in leaf rust severity, 1000-grain weight 
and grain yield were observed for sowing date (A), 
fungicide protection (B) and variety (C). 
Interactions between different factors were also 
found significant for different variables except A x 
B for grain yield and A x B, A x C and A × B x C 
for 1000-grain Weight. Losses recorded in 
Morocco was higher than Prodip under late sown 
condition. In general, disease severity and losses in 
grain weight and yield were higher under late 
planted compared to timely planted condition. An 
increasing trend in losses in grain weight and yield 
were observed with the increase in delay of sowing. 
Losses in grain weight and yield of Morocco were 
higher than Prodip under both optimum and late 
planting conditions.  

Efficacy of fungicides in controlling bipolaris 

leaf blight and leaf rust of wheat 

Expression of resistance to Bipolaris leaf blight is 
less sustained under favorable conditions of disease 
development in the rice-wheat cropping systems. In 
absence of good level of resistance, foliar sprays 
with fungicides have been considered as an 
alternative option to reduce the disease under field 
condition. Leaf rust of wheat caused by Puccinia 
triticina Eriks., can also be controlled with foliar 
application of fungicides. The present work was 
undertaken to evaluate the efficacy of some new 
fungicides of different groups in controlling 
Bipolaris leaf blight and leaf rust of wheat under 
field condition. Seven fungicides of different 
groups were tested for their efficacy against 
Bipolaris leaf blight and leaf rust of wheat. The 
fungicides Tilt 250 EC (Propiconazole), Folicur 
250 EC (Tebuconazole), Awal 72 WP (Zineb + 
Hexaconazole) and Master Zeb 80 WP (Mancozeb) 
were used as standard check, while the others 



20 ▐   Cereal Crops  

Amister Top 325 SC (Azoxystrobin 20% + 
Difenoconazole 12.5%), Score 250 EC 
(Difenoconazole 25%) and Nativo 75 WG 
(Tebuconazole 50% + Trifloxistrobin 25%) were 
tested as new fungicides. The fungicides were 
sprayed twice, once at heading stage and another at 
15 days after first spraying. An unsprayed control 
was maintained for comparison. The susceptible 
variety Kanchan was used for BpLB and Morocco 
for leaf rust. Seeds were sown in 1.2 x 2.5 m plots 
with 20 cm row-spacing on 09 December 2017. 
The experiment was laid out in RCB design with 
three replications. Recommended doses of 
fertilizers were used and three irrigations were 
applied during the crop cycle. Disease severity was 
scored as percent diseased leaf area (% DLA) on 10 
flag leaves of 10 main tillers selected randomly in 
each plot. Severity of BpLB was recorded 
according to the scale suggested by Hetzler and leaf 
rust severity was scored according to modified 
Cobb scale. Data on grain yield per plot were 
recorded. Percent disease reduction and yield 
increase over unsprayed control were calculated. 
Among the seven fungicides tested against 
Bipolaris leaf blight, all were found very effective 
in controlling the disease. The lowest disease 
severity was recorded in the plots sprayed with 
Nativo 75 WG, which was followed by Folicur 250 
EC, Score 250 EC, Awal 72 WP, Amister Top 325 
SC, Tilt 250 EC and Master Zeb 80 WP. The 
unsprayed plot showed the highest disease severity. 
The percent disease reduction by the fungicides 
ranged from 93 to 97% over unsprayed plot. The 
highest grain yield was obtained with Nativo 75 
WG, and the increase in yield by this fungicide 
over unsprayed control was 31%, which was 
followed by Awal 72 WP, Amister Top 325 SC, 
Folicur 250 EC, Tilt 250 EC, Score 250 EC and 
Master Zeb 80 WP. 

Significant control of leaf rust was observed with 
foliar sprays of the seven selected fungicides. The 
unsprayed plot showed the highest disease severity. 
Complete controls of the disease were recorded 
with Nativo 75 WG, Tilt 250 EC, Folicur 250 EC, 
Score 250 EC and Amister Top 325 SC, which was 
followed by Awal 72 WP and Master Zeb 80 WP. 
The fungicides controlled the disease by 98 to 
100% with 151 to 179% increase in grain yield 
over unsprayed plot. The highest increase in grain 
yield was obtained with Nativo 75 WG, which was 
followed by Tilt 250 EC, Folicur 250 EC, Amister 
Top 325 SC, Score 250 EC, Awal 72 WP and 
Master Zeb 80 WP. All the seven selected 

fungicides viz. Nativo 75 WG, Tilt 250 EC, Folicur 
250 EC, Master Zeb 80 WP, Awal 72 WP, Amister 
Top 325 SC and Score 250 EC were found very 
effective in controlling Bipolaris leaf blight and 
leaf rust of wheat. These fungicides reduced 
Bipolaris leaf blight by 93 to 97% with 20 to 31% 
increase in grain yield and leaf rust by 98 to 100% 
with 151 to 179% yield increase.  

Adaptation of wheat genotypes for tolerance to 

terminal heat stress and bipolaris leaf blight 

Bipolaris leaf blight or spot blotch caused by 
Bipolaris sorokiniana (teliomorph: Cochliobolus 
sativus) is the most important disease of wheat in 
Bangladesh for its nature of damage and wide 
occurrence throughout the country. Yield losses are 
significant and can be severe if wheat is grown 
under late sown condition when terminal heat stress 
aggravates the disease severity during grain filling 
stages of the crop. However, the degree of disease 
severity and yield losses depends on variety and 
growing condition. Moreover, new virulence may 
also appear, particularly under changing climate 
which may affect adaptation of cultivars to existing 
environments. The leaf blight pathogen, B. 
sorokiniana is principally seed-transmitted in 
nature and also causes seedling blight, head blight 
and black point disease of wheat. This contributes 
to inoculums production throughout the crop cycle 
and long-term survival of the pathogen. The 
present experiment was undertaken to evaluate the 
response of some selected advanced lines along 
with check varieties against Bipolaris leaf blight 
and terminal heat stress and to assess their 
agronomic performances under timely and late 
sown conditions. 

The experiment was conducted at WRC Dinajpur 
and laid out in split-split plot design with two 
replications. Two sowing dates, 23 November 
(optimum) and 24 December (late) were taken as 
main plot, two fungicide protections i.e., protected 
and non-protected as sub-plot, and 12 lines and 
varieties as sub-sub plot. The lines were BAW 
1300, BAW 1194, BAW 1203, BAW 1208, BAW 
1243, BAW 1254, BAW 1272, BAW 1280, BAW 
1286 while the varieties were BARI Gom-33, 
Kanchan and Shatabdi. The unit plot size was 2.5m 
x 1.2 m (2.5m long 6 rows with 20 cm spacing). 
The crop was protected from BpLB disease by 
spraying with Tilt 250 EW, a Propiconazole 
fungicide. The fungicide was applied 3-4 times @ 
1 ml/litre of water, commencing from 35-40 days 
after sowing at 12-15 days intervals. Disease 
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severity was scored three times on double-digit 
scale (00-99) of Saari and Prescott (1975) and 
converted to percent diseased leaf area (% DLA). 

Variations in disease severity (AUDPC) and grain 
yield were found significant for sowing date (A), 
fungicide protection (B) and variety (C). 
Significantly higher disease severity was observed 
in unsprayed plot compared to sprayed plot (Table 
3.8.2). Late sowing showed higher disease severity 
than timely sown condition. The variety Kanchan 
showed the highest disease severity under both the 
sowing dates. The lowest disease severity was 
recorded in BAW 1272, which was followed by 
Shatabdi. The other varieties exhibited varying 
levels of disease severity. Grain yield of wheat 
varied significantly among varieties and between 
fungicide protections. Grain yield was found 
highest in BAW 1272 followed by BAW 1203 and 
the lowest in Kanchan. However, all the lines and 
varieties produced lower grain yields under late 
sown condition. The reduction in yield due to late 
planting was found lowest in BAW 1272 followed 
by BAW 1300 and highest in BAW 1243 followed 
by Kanchan. Yield loss due to Bipolaris leaf blight 
was found lowest in BAW 1194 followed by BAW 
1280 and BAW 1300, and the highest in Kanchan. 
The reduction in yield due to late planting and 
Bipolaris leaf blight together was found highest in 
Kanchan followed by BAW 1243 and BAW 1254, 
while the lowest was recorded in BAW 1194 
followed by BAW 1272. However, the yield 
reduction due to late planting was comparatively 
higher than Bipolaris leaf blight. The reduction in 
grain yield due to late planting and BpLB disease 
varied among different varieties. However, the 
reduction due late planting was higher than BpLB 
disease. 

Wheat blast and rusts surveillance in 

Bangladesh  

Wheat blast caused by Pyricularia oryzae 

(teliomorph: Magnaporthe oryzae) has been 

identified in Bangladesh for the first time in late 

February 2016 causing significant yield losses in 

several south-western and southern districts of the 

country. Disease severity appeared to vary from 

10-100% depending on cultivar and sowing times. 

This year also noticed the disease in Mid January 

with low disease severity and about 5-10% yield 

loss occurred. Wheat blast was first reported in 

Brazil in 1985 and then in Bolivia, Paraguay, 

Argentina and Uruguay. Although, wheat blast can 

occur on all aerial plant parts but most conspicuous 

symptom is evident on spike. Severe wheat blast 

outbreaks have coincided with wet years; warm 

temperatures and high humidity. Epidemic years 

are characterized by several days of continuous 

rains and average temperature 18-250C during 

flowering, followed by sunny, hot and humid days. 

Another important disease, rusts are diseases of 

wheat worldwide. The tiny spores of rust pathogens 

are airborne in nature and can travel long distances 

often over continents. A new virulent race of stem 

rust called Ug99 was developed in Uganda in 1999 

and subsequently found in epidemic proportions in 

Kenya and Ethiopia. So far 13 different countries 

including Sudan, Yemen, Iran, South Africa and 

Egypt have been affected and 13 variants of the 

race detected. The experts of BGRI predicted 

further movement of Ug99 and other virulent 

strains to the important wheat production areas of 

the Indian subcontinent and beyond (Singh et al. 

2008). Although none of the rusts has so far 

reached an epidemic level in Bangladesh, but there 

is no guarantee that damaging epidemics will not 

occur in future, particularly if a virulent race 

develops or is introduced. Therefore, regular 

survey and monitoring becomes inevitable in order 

to identify signs of emergence of the virulent 

strains of wheat rust and blast. 

Pathologists and breeders took part in monitoring 

of wheat blast and rusts in farmers’ fields and trial 

sites. A total of 109 fields of the major wheat 

growing areas were covered in the current season 

for blast and rust survey (2017-18). The survey 

work was implemented collaborating different 

stations of WRC: Dinajpur, Joydebpur, Jashore, 

Jamalpur and Rajshahi. Disease assessment was 

made following the the % spike infection and % 

diseased area on spike based on 0-100 scale and 

modified Cobb scale for blast and rust respectively. 

The BGRI protocols and format were used during 

the present survey. Diseased specimens were 

collected in brown paper bags and the pathogens 

were identified locally for proper identification in 

WRC laboratory. 

Year 2018 was comparatively less favorable for 
wheat blast development as because of high 
temperature with no rain at the heading stage of 
wheat. Although late planted fields were infested 
with the disease due to fluctuation of day night 
temperature (Min. 10-12oC and Max. 26-28oC) and 
high humidity/fog at heading stage. A total of 23 
districts surveyed which covered about 109 
farmer’s fields and trial sites. Out of 109 fields 39 
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fields were identified with the incidence of wheat 
blast infection which was about 36% of the 
surveyed fields. Districts Bhola showed with 
highest level of disease severity in late planting 
condition. The lowest level of disease infection was 
observed in districts Jamalpur and Cumilla 
surveyed fields. 

Leaf rust was found in different wheat growing 
areas with comparatively lower disease pressure 
than in previous years. About 72% of the 109 fields 
investigated had leaf rust, and almost 55% of the 
infected fields showed low (<20%), 15% moderate 
(20-40%) and only 3% showed high (more than 
40%) disease severity. Timely (15-30 November) 
planted crops largely escaped or had less disease 
compared to those planted late in the season. The 
predominant cultivar Prodip showed zero to high 
disease levels with S type reactions. The cultivar 
unknown and BARI Gom-26 showed zero to 
moderate level of disease severity with MSS type 
of reaction, while the varieties BARI Gom-25 and 
BARI Gom-28 showed low disease severity with 
MSS type disease reaction. The varieties BARI 
Gom-33, Kanchan and Swarna were free from leaf 
rust infection. Wheat blast severity was noticed 
with comparatively lower (1-5) than the previous 
year. Stem rust and yellow rust was not found, but 
leaf rust was observed mostly with low disease 
severities.  

Evaluation of wheat germplasm against wheat 

blast under field condition 

Wheat blast, a devastating wheat disease caused by 
Pyricularia oryzae, teliomorph: Magnaporthe 
oryzae, emerged for the first time in 2016 in 
several south-western and southern districts of 
Bangladesh. Disease severity appeared to vary 
from 10-100% depending on cultivar and sowing 
times. This year also noticed the disease in early 
February with low disease severity and about 1-5% 
yield loss occurred. A total of 408 genotypes from 
different sources along with checks were evaluated 
against wheat blast under field condition of disease 
development. The experiment was conducted in 
two locations-Dinajpur and Jashore. The materials 
were planted in 2.5m long 2 row-plots in Dinajpur 
and 1m long 2 rows plot in Jashore with 20 cm 
spacing between rows and 30 cm between entries 
in mid November and mid December/2017 in ITS 
(Irrigated Timely Sowing) and ILS (Irrigated Late 
Sowing) condition. The nursery was surrounded by 
spreader rows composed of unique susceptible 
(BARI Gom-26) and resistant (Borlaug 100) 

variety/line. The design of the experiment was 
Alpha Lattice with two replications. Recommended 
fertilizers and cultural practices were followed for 
normal crop growth. Wheat blast severity was 
recorded in Jashore as percentage of spike infected 
and percentage of disease area on spike based on 0-
100 scale. Leaf blight severity was scored on 
double digit scale (00-99) of Saari and Prescott at 
early dough stage. Disease data were converted to 
percent diseased leaf area (% DLA). Agronomic 
data were recorded on days to heading, plant 
height, 1000-grain weight and grain yield. Out of 
408 entries tested, 19 lines were selected based on 
% disease severity (Blast), % DLA, grain yield and 
other agronomic characters. The selected lines will 
be subjected to artificial inoculation in the next 
season for final evaluation. 

Evaluation of elite wheat genotypes for 

resistance to wheat blast under inoculated 

condition 

Wheat blast (or brusone), caused by Magnaporthe 
oryzae (syn Pyricularia oryzae) pathotype triticum, 
is one of the most fearsome and intractable wheat 
diseases in recent decades. Beyond the diseases’ 
origin in the Americas, the first outbreak of this 
disease was spotted in Bangladesh in mid February 
2016. About 15000 ha were affected in seven 
southwestern and southern districts of the country 
with significant losses in yield and grain quality. 
About 25 elite genotypes from different sources 
along with checks were evaluated against wheat 
blast under artificially inoculated condition for 
disease development. The experiment was 
conducted at RARS Jashore during 2017-18 
growing season. The materials were planted in 1m 
long 2 row-plots with 20 cm spacing between rows 
and 30 cm between entries in 3rd week of 
December 2017 in ILS (Irrigated Late Sowing) 
condition. The nursery was surrounded by spreader 
rows composed of unique susceptible (BARI Gom-
26) and resistant (Borlaug 100) variety/line. The 
design of the experiment was Alpha Lattice with 
two replications. Conidial suspension of 
Pyricularia oryzae (MoT) was made in the 
laboratory following standard protocol and 
inoculation was done three times from seedling to 
heading stage just after sunset. Wheat blast severity 
was recorded as percentage of spike infected and 
percentage of diseased area on spike, and then 
converted into percent disease severity. Disease 
scoring was done based on the modified scale of 
Ban by eye estimation. Recommended fertilizers 
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and cultural practices were followed for normal 
crop growth. Agronomic data were recorded on 
days to heading, plant height, 1000-grain weight 
and grain yield. Out of 25 entries tested, 7 lines 
were graded as resistant, 6 moderately resistant, 7 
moderately susceptible and the rest 5 as highly 
susceptible. The resistant variety BARI Gom-33 
was found with 1.8% disease severity, while the 
most susceptible variety BARI Gom-26 observed 
about 91.7%. Days to heading, plant height and 
1000-grain weight of the resistant lines were also 
within acceptable limit as compared to the check 
varieties. BAW 1300, BAW 1272, BAW 1280 & 
BAW 1286 were found as most promising. The 
resistant and moderately resistant lines will be 
subjected again to artificial inoculation in the next 
season for final evaluation.  

Efficacy of seed treating fungicides in reducing 

prevalence of seedborne P. oryzae and their 

subsequent effcet on wheat  

Wheat blast, a devastating wheat disease caused by 
ascomycetous fungus Magnaporthe oryzae B.C. 
Couch (synonym Pyricularia oryzae Cavara) 
emerged for the first time in 2016 in several south-
western and southern districts of Bangladesh. The 
present work were undertaken to evaluate the 
efficacy of seed treating fungicides in controlling 
wheat blast under laboratory and field condition. 
The experiment was conducted at WRC, Dinajpur 
(Lab.) and RARS, Jashore (Field) during 2017-18 
crop growing season. Four fungicides of different 
groups were tested for their efficacy against wheat 
blast disease and its causal organism. The 
fungicides namely Provax 200 WP (Carboxin 
37.5% + Thiram 37.5%), Vita Flo 200 FF 
(Carboxin 17.5% + Thiram 17.5%), Rovral 50 WP 
(Iprodione 50%) and Goldman 80 WP (Mancozeb 
80%) were tested. An untreated control was also 
maintained for comparison. The seeds of 
susceptible variety ‘BARI Gom-26’ were 
examinated with initial 72% inoculums prevalence 
on seeds. In blotter method, four hundred seeds 
were treated separately for each fungicide, and data 
on inoculums reduction and seedling emergence 
were taken 2 & 7 days after plating, respectively. 
Regarding field study, seeds for each treatment 
were sown in 1m long 5 rows plots with 20 cm 
row-spacing on 7 December 2017. The experiment 
was laid out in RCB design with four replications. 
Data on seedling emergence per square meter were 
recorded after two weeks of sowing by counting 
the total number of seedlings. Number of spikes per 

square meter was noted before harvest following 
the same procedure as used for seedling emergence. 
Disease data were recorded from whole plot. Wheat 
blast severity was recorded as percentage of spike 
infected and percentage of diseased area on spike, 
and then converted into percent disease severity. 
Disease scoring was done based on the standard 
scale of 0-100. Recommended doses of fertilizers 
were used and three irrigations were applied during 
the crop cycle. Other agronomic data was recorded 
on grains/spike, 1000-grain weight and grain yield. 
Seed treated with these fungicides had no 
significant effect in increasing number of 
spikes/m2, grains/spike and % plant population 
(laboratory condition). Seedling emergence was 
found significantly higher in fungicide treated plots 
than untreated. The highest (74.5%) seedling 
emergence was recorded with fungicide Rovral 
followed by Goldman which about 68.5%, while 
the lowest (53.8%) was recorded in untreated plots. 
All the fungicides were found very effective in 
reducing/controlling seedborne inoculums of P. 
oryzae (100% control) under laboratory condition, 
but none of them was found effective in reducing 
disease incidence under field condition. Grain yield 
also significantly increases as compared to 
untreated when the seeds were treated with any of 
these fungicides. The increase in grain yields was 
higher (24%) in Rovral treated plots which 
followed by Provax treated plots (15%). Seed 
treated with fungicides not only reduce/control P. 
oryzae but also controls other seedborne fungi (B. 
sorokinia, Alternaria, Curvularia, Fusarium sp. 
etc). 

Efficacy of foliar fungicides in controlling wheat 

blast 

Wheat blast, a devastating wheat disease caused by 
ascomycetous fungus Magnaporthe oryzae B.C. 
Couch (synonym Pyricularia oryzae Cavara). 
Breakdown of resistance due to evolution of new 
pathotype/race may develop epidemic under 
favourable environmental conditions. In absence of 
resistance, foliar sprays with fungicides have been 
considered as an interim measure to reduce the 
disease to a certain level. Among many fungicides 
Tebuconazole, Tryfloxystrobin and Tricyclazole 
were reported to be very effective against the 
disease. The present work was undertaken to 
evaluate the efficacy of foliar fungicides in 
controlling wheat blast under field condition. Six 
fungicides of different groups were tested for their 
efficacy against wheat blast. The fungicides namely 
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Nativo 75 WG (Tebunaconazole 50% + 
Trifloxystrobin 25%), Amistar Top 325 SC 
(Azoxystrobin 20% + Difenoconazole 12.5%), 
Folicur 250 EW (Tebuconazole 25%), Opponent 75 
WG (Tebuconazole 50% + Trifloxystrobin 25%), 
Filia 525 SE (Propiconazole 12.5% + Tricyclazole 
40%) and Trooper 75 WP (Tricyclazole 75%) were 
tested. The fungicides were sprayed twice, once at 
heading stage and another at 12-15 days after first 
spray. An unsprayed control was maintained for 
comparison. The susceptible variety BARI Gom-26 
was tested for this study. Seeds were sown in 1.2 x 
2.5 m plots with 20 cm row-spacing on mid 
December 2017. The experiment was laid out in 
RCB design with three replications. Recommended 
doses of fertilizers were used and three irrigations 
were applied during the crop cycle. Percent disease 
severity was scored as percent infected spike and 
percent diseased area on spike based on 0-100 
scale. Data on grain yield and 1000-grain weight 
per plot were recorded. Percent disease reduction 
and yield increase over unsprayed control were 
calculated and economic analysis done. All the 
tested fungicides were found very effective in 
controlling the disease. Among them, Opponent 75 
WG was found very effective in controlling spike 
infection with least disease severity (2%) followed 
by Filia 525 SE and Trooper 75 WP, while the 
control plots recorded with 93% disease severity. 
The unsprayed plots showed with the least disease 
control. The percent disease reduction by the 
fungicides ranged from 93 to 98% over unsprayed 
plots. The highest grain yield was obtained with 
Nativo 75 WG, and the increase in yield by this 
fungicide over unsprayed control was 38%, which 
was followed by Amistar Top 325 SC and Folicur 
250 EW and the lowest with fungicide Filia 525 SE 
application. Net profit was also higher on Nativo 
75 WG sprayed plots. All the selected fungicides 
viz. Nativo 75 WG, Amistar Top 325 SC, Folicur 
250 EW, Opponent 75 WG, Filia 525 SE and 
Trooper 75 WP were found effective in controlling 
wheat blast infection with significant increase in 
yield and economic benefit. Among them, Nativo 
75 WG (Tebunaconazole 50% + Trifloxystrobin 
25%) was found most effective due to the highest 
(38%) increase in grain yield and net profit 
(Tk.18532/ha) over controlled plot. 

Investigation into alternate hosts and cereals of 

wheat blast pathogen in Bangladesh 

Wheat blast, a devastating wheat disease caused by 
Magnaporthe oryzae B.C. Couch (synonym 

Pyricularia oryzae Cavara). Several grasses and 
weeds occur commonly in wheat fields and are 
secondary host, but their role in epidemiology of 
wheat blast is not well understood and even less so 
in Bangladesh, but there is no guarantee that the 
pathogen is not present in the alternate hosts. 
Therefore, it is inevitable to investigate into 
alternate hosts in order to identify the wheat blast 
pathogen. Symptomatic leaves/spikes/panicle were 
collected from winter cereals and weed species 
grown in the fields of south-western and southern 
parts of Bangladesh. The samples were cut into 1-2 
cm pieces, surface sterilized with chlorox and 
plated on wet blotters. After 1-2 days of incubation 
at room temperature the specimens were examined 
under stereomicroscope for fungal growth. The 
incidence of P. oryzae associated with 
leaf/spike/panicle were calculated and expressed as 
percentage. The winter cereals namely wheat, rice, 
triticale, barley and foxtail millet and the weed 
species such as goose grass, crab grass, torpado 
grass and basket grass showed presence of 
Pyricularia sp. associated with their 
leaves/spikes/panicle. However, observation, the 
species of the fungi from different cereal and weed 
species collected and isolated were genetically 
distinct to Pyricularia oryzae pathotype triticum 
causing wheat blast by confirming PCR analysis 
with MoT3 primer in our pathology laboratory at 
WRC Dinajpur. Therefore, it will be needed to 
cross inoculate on the suspicious weed species by 
wheat isolate and vice versa for more confirmation 
in the coming season.  

Determining status of seed-borne fungi 

including pyricularia oryzae causing wheat blast 

Infected or contaminated seeds serve as major 
source of inoculum for large number of plant 
pathogens which may infect the seeds and survive 
as spore or resting structures on or within the seeds. 
Wheat seed harbor several species of fungi, which 
can reduce seed quality and cause plant disease. 
Fungi carried on or within seeds reduce seed 
germination, seedling emergence lead to less 
vigorous seedling. The present investigation was, 
therefore, undertaken to determine prevalent of 
seed-borne fungal pathogens along with wheat 
blast pathogen present in research station trial sites 
seeds. Samples of wheat seeds of six varieties 
grown under timely and late planted conditions 
were collected from five selected locations of 
Bangladesh. The varieties were BARI Gom-26, 
BARI Gom-28, BARI Gom-29, BARI Gom-30, 
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BARI Gom-32 and BARI Gom-33, while the 
locations were Dinajpur, Jamalpur, Joydebpur, 
Jashore and Rajshahi. The incidence of seedborne 
fungi including Pyricularia oryzae were estimated 
from randomly taken 400 seeds of each variety by 
blotter method following ISTA rules.  

Overall Pyricularia oryzae incidence was about 

3.11%. In general, Pyricularia oryzae incidence 

was higher under late planting condition compared 

to timely sown situation. When variety is 

considered, the highest Pyricularia oryzae 

incidence was recorded in BARI Gom-26 (5.65%) 

followed by BARI Gom-32 (3.9%), while the 

lowest was observed in BARI Gom-30 (2%) and 

BARI Gom-33 (1.7%). Among five locations, the 

highest percentage of Pyricularia oryzae infected 

seed was recorded in Jashore, which was followed 

by Jamalpur and the lowest in Rajshahi. The 

locations Dinajpur and Joydebpur seeds were 

completely free from Pyricularia oryzae infection 

in both conditions (ITS & ILS).  

Nineteen (19) different fungi were detected from 

wheat seeds collected from five different locations 

of Bangladesh. Regarding prevalence of fungi 

were: Pyricularia oryzae (3.11%) Bipolaris 

sorokiniana (28.62%), Alternaria alternata 

(7.19%), Epicoccum (2.98%), Curvularia lunata 

(0.29%), Nigrospora (0.94%), Cladosporium 

(0.66%), Fusarium (0.46%), Trichothecium (0.10), 

Phoma (1.07%), Chaetomium (0.19%), 

Stemphylium (0.01%), Aspergillus flavus (0.90%), 

Aspergillus niger (0.43%), Rhizopus (0.63%), 

Curvularia sp. (3.89%), Penicillium (0.23%) and 

Botrytis (0.02%). 

In general, incidence of B. sorokiniana and A. 

alternata was higher under late planted than in 

timely planted condition. The lowest incidence of 

B. sorokiniana (23.6%) was observed in BARI 

Gom-28, while the highest (36.45%) was recorded 

in BARI Gom-32 and BARI Gom-33 which was 

followed by BARI Gom-29 (29.85%). When 

location is considered, the minimum and maximum 

incidences of B. sorokiniana were observed in 

Jamalpur and Joydebpur, respectively. The overall 

mean seedborne incidence of this fungus was 

estimated to 28.62%. Incidence of A. alternata was 

found highest in Rajshahi and the lowest in 

Jamalpur. In case of variety, the highest prevalence 

of this fungus was observed in BARI Gom-29 

followed by BARI Gom-32 and BARI Gom-33 and 

the lowest in BARI Gom-28. 

Effect of sowing dates and genotypes on the 

severity of wheat blast caused by Magnaporthe 

oryzae pathotype Triticum (MOT) 

Wheat blast disease caused by Pyricularia oryzae 

described infecting wheat spikes in the state of 

Paraná, Brazil, in 1985 spreads about 3 million ha 

with 10-100% yield losses; depending on the year, 

genotype, planting date, rainfall and disease severity. 

Disease severity varied depending on the sowing 

times and cultivars grown. Optimum planting date 

may help susceptible cultivars escape from severe 

spike infection. However, susceptible cultivars are 

planted later in the season; the plants can be severely 

infected by spike infection if favorable environment 

for the disease development coincided. Therefore, it 

is important to determine the sowing time due to 

wheat blast infection on different wheat varieties at 

various growth stages. The experiment was 

conducted at RARS, Jashore during 2017-18 crop 

growing season. The materials were planted in 3m 

long 10 row-plots with 20 cm spacing between rows 

to row. The experiment was sown with five different 

dates commencing from 25 November to 4 January 

with 10 days interval. The genotypes evaluated were 

BARI Gom-26, BARI Gom-28, BARI Gom-30, 

BARI Gom-31, BARI Gom-32 and BARI Gom-33. 

The nursery was surrounded by spreader rows 

composed of mixture of susceptible varieties. The 

design of the experiment was split plot with three 

replications. Recommended fertilizers and cultural 

practices were followed for normal crop growth. 

Wheat blast severity was recorded as percentage of 

spike infected and percentage of diseased area on 

spike. Agronomic data were recorded on days to 

heading, plant height, 1000-grain weight and grain 

yield. There was no disease incidence on the first (25 

Nov.) and second (5 Dec.) sowing dates among all 

of the genotypes. However an increasing trend of 

disease severity was observed with the later sowing 

dates. The highest disease severity was observed 

with variety BARI Gom-26 which ranged upto 

85.92%. The lowest disease severity was found with 

variety BARI Gom-33 which about 0.96% on later 

sowing date (4 Jan.). BARI Gom-30 and BARI 

Gom-32 were also found with comparatively lower 

disease severity when exposed to high disease 

pressure. Among cultivars evaluated, different levels 

of tolerance to the pathogen were observed.  

Seed to plant transmission of wheat blast fungus 

Wheat blast is one of the most fearsome and 
intractable wheat diseases in recent decades. Some 
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plant pathogenic fungi kill seedlings shortly after 
they emerge, whereas others cause serious disease 
epidemics after being transmitted from seeds to 
seedlings. The potential role of lower and older 
wheat leaves in inoculums build-up before ear 
emergence needs to be clarified. Therefore, the 
present study was undertaken to examine the seed-
borne transmission of M. oryzae from seed to 
seedlings in wheat. 

The experiment was carried out at WRC laboratory 
during May-June 2018. The blast susceptible 
variety BARI Gom-26 was used for the 
experiment. The seed infection percentage was 
determined by seed health testing 1 week prior to 
the start of the seed transmission studies. Initial 
incidence of Pyricularia oryzae on the tested seeds 
was recorded by moist blotter method which was 
about 72-75%. Occurrence of other organisms on 
the seeds was also recorded. The treatments were 
arranged in randomized block design with four 
replications. The treatments were followed: a) 
seeding in sterilized and non sterilized soil; b) 
seeding in water-agar media and c) seeding in filter 
paper. Seeding in water agar and seeding in filter 
paper were done in laboratory conditions, while 
seeding in sterilized and non sterilized soil were 
done in room temperature. Seeds sowing or/ plating 
in all methods were done from 1st week of May to 
last week of May 2018. Plants with about 7-10 
days aged were subjected to 24-36 hrs incubation 
by formatted pollyhood with providing humidity 
for seeding in water agar and seeding in blotter 
methods. After 10-15 days of sowing or plating, 
germinated plants were taken out from water 
agar/filter paper/soil to examine under stereo-
microscope for MoT transmission from seeds to 
seedlings with observation of following types of 
symptoms: presence of P oryzae on healthy & 
death seedling and symptoms on leaves/coleoptile 
with no death. One hundred seeds of BARI Gom-
26 were sown in hundred test tubes containing 
water agar media. Among 82 germinated seeds, P. 
oryzae present on 48 seedlings (59%) on its 
different parts, of which 10 seedlings found with 
symptoms on first leaves caused by this fungus. 
Seedling death due to the fungus was also 
observed. The pathogen was found mostly in 
coleoptiles and some cases on secondary roots. 
Two hundred seeds were plated in replicates of 25 
seeds per 9-cm diameter plastic Petri dish lined 
with three layers of water-soaked blotter papers. 
Among 175 germinated seeds, P. oryzae present on 
80 seedlings (46%) on its different parts. 

Symptoms on coleoptiles were also observed. Eight 
hundred seeds were sown in 10 × 10 cm plastic 
pots in rows approximately 3 cm apart. Four 
hundred seeds for sterilized soil and another four 
hundreds for non-sterilized soil. Among the 154 
germinated seeds of sterilized soil, P. oryzae 
present only on 4 seedlings (3%) on its different 
parts and on the other hand, among 151 germinated 
seeds of non sterilized soil, 16 seedlings (11%) 
showed with the presence of this fungus. Death of 
seedling was observed and which was higher in 
non-sterilized soil than sterilized soil. Transmission 
of P. oryzae from seeds to seedlings studied under 
various seeding conditions, showed that the 
transmission rate was low to high. The highest 
frequency (59%) of P. oryzae transmission from 
seed to seedlings was observed on seeding in Water 
Agar media. Lower (3%) infection frequency was 
observed in seedlings raised in sterilized soil than 
in non-sterilized soil. Typical leaf symptoms was 
observed in water agar methods which about 12%. 
Mostly the fungus found on the coleoptiles and 
sometimes on the secondary roots. Symptoms on 
coleoptiles were also observed. So, it can move on 
different parts of plant. It needs to repeat the study 
next year for making a final conclusion. 

Molecular detection of wheat blast pathogen 

using mot3 assay collected from different 

locations of Bangladesh 

 Wheat blast, an emerging fungal disease caused by 
Magnaporthe oryzae (syn. Pyricularia oryzae) 
pathotype triticum (MoT) was first discovered in 
Brazil in 1985. There are several tools were used 
for detection of MoT including whole genome 
sequencing and analysis. Whole genome analysis is 
costly and not possible in our existing laboratory 
facilities. However, PCR based assay for MoT 
specific genes with MoT3 primers developed by 
Pieck et al. (2017) is an easy way to confirm MoT 
at genetic level. On the other hand, prior to develop 
management options, as a newly emerged plant 
pathogen, it is needed to identify and study of the 
pathogen at genetic level. So, the study has been 
proposed to standardize a protocol for authentic 
detection through using molecular tools. Infected 
specimens from different hosts viz. wheat, rice, 
millet and weed/grass species showing blast 
symptoms were collected from different locations 
of Bangladesh. Diseased plant parts were collected 
and isolates were purified by single hyphal tip 
method using potato dextrose agar. Pure cultures of 
the isolates were characterized up to molecular 
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level at newly established Molecular Laboratory, 
Wheat Research Centre, Dinajpur. For molecular 
characterization, total DNA was extracted from the 
isolates separately using Wizard Genomic DNA 
Purification Kit. Pathotype specific gene was 
amplified and determined by using MoT3F 
(GTCGTCATCAACGTGACCAG) and MoT3R 
(ACTTGACCCAAGCCTCGAAT) primers 
supplied by Prof. Mark Farman through CIMMYT 
as a gift for doing this experiment. The reaction 
mixtures using Go Tag G2 Green Master Mix 
(Promega, USA) were incubated in a PCR Thermal 
Cycler (Veriti, Applied Biosystems, USA) 
following the programs: initial denaturation at 
94°C for 3 min, followed by 30 cycles of 
denaturation of 94°C for 1 min, annealing at 62°C 
for 2 min, polymerization at 72°C for 1 min 30 s, 
and final elongation at 72°C for 10 min. Five 
microliters of each amplification mixture were 
verified by agarose (1% w/v) gel electrophoresis in 
0.5X Tris-borate-EDTA (TBE) buffer. Presence or 
absence of amplified DNA was recorded for 
confirmation of MoT. This study confirmed the 
PCR based authentic detection of wheat blast 
pathogen at Plant Pathology Laboratory, Wheat 
Research Centre, BARI, Dinajpur. Altogether 77 
isolates collected from different locations were 
tested. Among the 77 isolates, 69 isolates showed 
clear band confirming MoT. On the other hand, 
isolates (5, 6, 7, 8, 14, 15, 29 and 53) of rice, crab 
grass, goose grass and foxtail millet did not show 
any band. This study was repeated in twice. 
Therefore, MoT3 markers developed by Pieck et al. 
(2017) and supplied through CIMMYT consistently 
works for determining the MoT easily with PCR 
based assay.  

Wheat blast: precision phenotyping platform 

In February 2016, wheat blast was first time 
detected in Asia, following reports of a severe 
outbreak in Bangladesh. Breeding for resistance is 
the most economic and reliable approach to control 
the disease and therefore, it is very essential to 
screen available germplasm from different sources 
for resistance to this disease. The experiment was 
conducted at RARS, Jashore during 2017-18 crop 
growing season. A total of 3742 i.e. 1st Wheat Blast 
Screening Nursery-2910 Nos., 2nd Synthetic panel 
for wheat disease-410 Nos., Syntethicos wheat 
blast-13 Nos., 8th Helminthosporium leaf blight 
screening nursery-52 Nos., 9th Helminthosporium 
leaf blight screening nursery-52 Nos., 1st Wheat 
Blast Elite Germplasm-102 Nos., 2nd Wheat Blast 

Elite Germplasm-103 Nos., Indian wheat lines-100 
Nos. lines supplied from CIMMYT composed of 
different countries materials viz. Bangladesh, India, 
Nepal and Bolivia were screened against wheat 
blast under artificially inoculated condition. The 
materials were planted in 1m long 2 row-plots with 
20 cm spacing between rows and 30 cm between 
entries with two different dates on 2nd and 3rd week 
of December 2017. The nursery was surrounded by 
spreader rows composed of unique susceptible 
(BARI Gom-26) and resistant (Borlaug 100) 
variety/line. Misting device was set for the whole 
nursery to provide enough moisture favoring for 
disease development. Mist was provided in the 
morning started at 9:0 AM to 5:0 PM for 15 
minutes cycling it at every 1 hour interval from 
heading stage. MoT suspension was made in the 
laboratory following standard protocol. Spreader 
rows were inoculated from seedling to heading 
stage by spraying with aqueous suspension of MoT 
to develop initial inoculums for the screened 
materials to lead enough disease. Whole nursery 
was also inoculated at heading stage only. 
Inoculation was done just after sunset. Ten (10) 
spikes of each entry were tagged with different 
colors for disease evaluation. Disease scoring was 
done 25-30 days after inoculation. Blast severity 
was recorded as percentage of spike infected and 
percentage of diseased area on spike, and then 
converted into percent disease index. Disease 
scoring was done based on the modified scale of 
Ban by counting individual spikelets of the selected 
spikes. Recommended fertilizers and cultural 
practices were followed for normal crop growth. 
Data on grain yield and other agronomic attributes 
was also taken. From 2910 entries of 1st Wheat 
Blast Screening Nursery tested, 229 lines were 
completely free from infection and 561 lines were 
recorded with <10% disease severity, and rest of all 
were categories as susceptible reaction. In the 
nursery 2nd Synthetic panel for wheat disease, 
among 410 lines evaluated, only 1 material was 
found as resistant. Seventy eight (78) lines were 
found with resistant reaction from 8th & 9th 
Helminthosporium leaf blight screening nursery. 
Out of 205 materials of 1st & 2nd Wheat Blast Elite 
Germplasm, 99 lines were showed with resistant 
reaction, among them 38 were completely free 
from infection. About 100 indian wheat line were 
evaluated, from them 25 were found with resistant 
and 23 were showed moderately resistant disease 
reaction and rest of all were susceptible to different 
levels. The overall disease severity graded from 
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3742 materials found with 27% were as resistant, 
29% moderately resistant, 22 moderately 
susceptible, 15 susceptible and the rest 7 as highly 
susceptible. Among 27% of resistant lines, 8% 
were completely free from blast infection. The 
resistant variety BARI Gom-33 found with <10% 
disease severity, while the susceptible variety 
BARI Gom-26 showed with >70% infection. 
Screening of germplasm by applying high disease 
pressure and creating moist environment for 
disease development would be helpful in 
identifying the resistant lines for subsequent use of 
breeders. Among entries tested, 27% were as 
resistant, 29% moderately resistant, 22 moderately 
susceptible, 15 susceptible and the rest 7 as highly 
susceptible. The resistant and moderately resistant 
lines will be subjected to artificial inoculation in 
the next season for final evaluation.  

Farm mechanization 

Design and development of a four wheel tractor 

operated seeder for cereal crops 

A four wheel tractor operated multi crop seeder 
was designed and developed in the workshop of 
Wheat Research Centre, BARI, Nashipur, Dinajpur 
during 2016-17. The treatments were T1 – wheat 
seeding with tractor operated seeder, T2 –wheat 
seeding with power tiller operated seeder, T3 – 
wheat seeding by conventional method. The seeder 
performance was tested for direct seeding of wheat 
during 2017-18. For this, an eight teeth, 4.5 cm 
outer diameter fluted type seed metering device 
was used. The field capacity of the machine was 
0.36 ha/h. It has provision for arrangement of depth 
of placement for different seeds. The average depth 
of placement for wheat was found 5 cm. The 
missing and damage rate was 3%. The maximum 
yield was 5.52 t/ha from treatment with tractor 
operated seeder. The experiment will be continued 
in next year for improvement and fine-tuning of the 
seeder for better performance and final 
recommendation. 

Design and development of a diesel engine 

operated bike for multipurpose uses in 

agriculture 

Agricultural machinery and mechanization are the 
turning point in the rural history of Bangladesh. 
Portable power sources are very essential for 
agricultural mechanization as well as agricultural 
production. A diesel engine operated bike being 
fabricated in Agricultural Engineering Divisional 

workshop, WRC, Nashipur, Dinajpur in 2018-19. It 
will be used of the portable power sources for 
irrigation, spraying, threshing, and carrying 
agricultural products, transportation as like as 
multi-purpose uses for agricultural production. 
Fabrication of the bike is under process and detail 
performance evaluation of the bike to be conducted 
next year. 

Technology validation and transfer 

Demonstration of newly released wheat varieties  

Technology transfer programs were undertaken by 
Wheat Research Centre during 2017-18 to enhance 
technology adoption, get feedback from farmers 
and extension officials and increase wheat yields 
reducing yield gap by minimizing farmers’ 
knowledge gap. Technologies were transferred 
through demonstrations, seed dissemination, 
trainings, field days, visits, publications, etc. Nine 
hundred demonstrations were conducted with 5 
newly released wheat varieties viz., BARI Gom-28 
(released in 2012), BARI Gom-29 & BARI Gom-
30 (released in 2014) and BARI Gom-31 & BARI 
Gom-32 (released in 2017) in the farmers’ fields of 
40 districts out of sixty four under 12 agricultural 
regions in 2017-18. The mean yield of all the five 
varieties over locations was 3.76 t ha-1. The highest 
mean yield was recorded in BARI Gom-32 (3.91 t 
ha-1) followed by BARI Gom-28 (3.83 t ha-1) and 
BARI Gom-31 (3.76 t ha-1). There were no 
significant differences among these 3 varieties. 
BARI Gom-29 and BARI Gom-30 had the lowest 
yield (3.67 t ha-1). Considering region, The highest 
yield was obtained from Rajshahi and Jeshore 
regions (4.13 t ha-1and 4.11 t ha-1, respectively) 
followed by Rangpur (3.87 t ha-1), Khulna (3.801 t 
ha-1) and Dinajpur regions (3.75 t ha-1). The wheat 
yield at Faridpur and Mymensingh regions were 
the lowest (3.19 and 3.18 t ha-1, respectively). The 
mean yield of wheat under farmers’ management 
was 3.20 t ha-1 and overall mean yield of the new 
six varieties was 3.76 t ha-1. The difference 
between these two yields (yield gap) was 17.7%. 
So, the yield gap between variety demonstrations 
in farmers’ field and neighbouring farmers’ fields 
yield can remarkably be eliminated using good 
seeds of good varieties, seeding in optimum time 
and using recommended fertilizers, irrigations and 
other management practices. About 53.5 tons of 
seed preserved by demonstration farmers and 
25665 farmers of the same and neighbouring 
villages visited the demonstrations. 
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Yield maximization demonstration 

Three latest wheat varieties, BARI Gom-28, BARI 
Gom-29 and BARI Gom-30 were demonstrated at 
farmer’s field of Thakurgaon, Panchagarh, 
Rajshahi, Tangail, Jessore and Jamalpur. The crop 
was grown using recommended management 
technologies to maximize yield. Yield was 
recorded from demonstration and neighbouring 
farmers’ plots. The highest mean yield over 
locations was recorded in BARI Gom-32 (4.41 t 
ha-1) followed by BARI Gom-30 (4.39 t ha-1). The 
mean yield of wheat under farmers’ management 
was 3.30 t ha-1 and overall mean yield of the new 
three varieties was 4.22 t ha-1. The difference 
between these two yields (yield gap) was 27.9%. 
So, the result indicated that yield gap between 
yield maximization demonstration in farmers’ field 
and neighbouring farmers’ fields yield can 
remarkably be eliminated using good seeds of 
good varieties, seeding in optimum time and using 
recommended fertilizers, irrigations and other 
management practices. Actually the yield gap was 
mainly due to management gap (knowledge gap of 
the farmers about proper crop management) and 
also gap due to improved latest wheat variety.  

Breeder seed production of recommended 

varieties 

Seeds of second year line of previous season 
(2016-17) of eight new varieties were grown in 
large plots at WRC, Dinajpur (BARI Gom-25, 28, 
29, 31, 32 and 33), WRSS of Thakurgaon (BARI 
Gom-25) and Debiganj, Panchagarh (BARI 28 & 
30), ARS of Thakurgaon (BARI Gom- 29) and 
Rajbari, Dinajpur (BARI Gom-26), and RWRS of 
Rajshahi (BARI Gom-30) during rabi 2017-18. A 
total of 55 tons breeder seed of those 8 new 
varieties were produced in last growing season. At 
the commencement of last growing season, a total 
of 55 tons of breeder seed was distributed to 
BADC, BMDA, NGO’s, private seed companies 
and progressive farmers. About 45 tons of 
truthfully labeled seed of latest nine varieties was 
also produced in different stations of WRC. 

Training 

Farmers and field staffs of BARI and DAE were 
trained to make them familiar with the new wheat 
varieties, modern crop management practices, seed 
preservation techniques, mechanization in wheat 
cultivation etc. In a total of 74 batches, 1735 
personnel attended the training programs in 
different aspects during 2017-18. Out of those, 

1570 farmers and local service providers (LSPs), 
233 SAAO/SSA and 32 Officers of WRC and SCA 
were trained on wheat. Trainings of farmers were 
imparted on new wheat variety demonstration, 
participatory variety selection and yield 
maximization, quality wheat seed production of 
new wheat varieties, seed production and 
preservation of UG99 tolerant wheat varieties & 
wheat blast management, operation and 
maintenance of powertiller operated seeder etc.  

Workshops 

WRC, BARI organized nine workshops at different 
locations of the country during 2017-18. Among 
these, three workshops were conducted on 
management of wheat blast and keys to improve 
wheat yield in different agricultural regions of 
Bangladesh where scientists from different research 
organizations, officials (UAO, ADD, DTO, DD 
and AD) from Department of Agricultural 
Extension, Bangladesh Agricultural Development 
Corporation, Seed Certification Agency and 
teachers from public universities were present. Six 
evaluation workshops of farmers’ participatory 
variety selection were done at Thakurgaon, 
Rajshahi, Jessore, Jamalpur and Tangail where 
farmers evaluated the advance lines which are in 
pipeline to be released as variety within 2/3 years. 

Field days, visits and publications 

A group of scientists and DAE personnel visited 
the demonstrations and seed production plots 
several times and were impressed to see the plots. 
A good number of visitors both from home and 
abroad also visited the on-station and on-farm 
activities of WRC. WRC technologies were 
presented to the students from different schools, 
college and universities during their field trip at 
WRC. Fifteen field days were organized by 
different stations of WRC about new variety 
demonstration, modern production technologies, 
quality wheat seed production, UG99 tolerant 
wheat varieties and wheat blast management, salt 
tolerant wheat varieties in coastal saline area etc. 
where about 1460 farmers and 30 field staffs of 
DAE & related personnel were present. The 
participating farmers in the field days were very 
much interested to cultivate new varieties of wheat. 
Huge number of coloured pictorial factsheets (2nd 
edition) and folders of wheat blast and how to 
mitigate the disease, both in Bangla and English 
and booklet of modern wheat cultivation 
techniques (in Bangla) were published and 
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distributed among the farmers and related 
personnel. 

Enhancing quality wheat seed production and 

storage at farm level 

A total of sixty seed production demonstrations 
were conducted with five new wheat varieties viz., 
BARI Gom-25, BARI Gom-28, BARI Gom-29, 
BARI Gom-30 and BARI Gom-31 in the farmers’ 
fields of four upazilas of Thakurgaon district in 
2017-18. Each demonstration had a single variety 
with a plot size of 33 decimal. The mean yield 
across variety and location was 4614 kg ha-1. The 
highest mean yield was obtained from BARI Gom-
28 (4820 kg ha-1) followed by BARI Gom-29 
(4618 kg ha-1), BARI Gom-30 (4484 kg ha-1), 
BARI Gom-25 (4413 kg ha-1) and BARI Gom-31 
(4095 kg ha-1). Among locations, the highest yield 
was recorded in Ranisonkoil upazila (4801 kg ha-1) 
followed by Baliadangi (4744 kg ha-1), Pirganj 
(4474 kg ha-1) and Thakurgaon Sadar upazila 
(4437 kg ha-1). A total quantity of 37 ton seed of 
different wheat varieties was produced by the 
project farmers and finally 18.42 ton seed was 
preserved under house-hold condition. The quality 
analyses results revealed that the preserved wheat 
seed was of good quality compared with standard 
chart in terms of seed moisture, purity, seed health 
and germination. Part of the preserved seed will be 
used for planting in their own lands and rest of the 
seed will be sold to the neighboring farmers. This 
will help farmers to increase yield and varietal 
diversity in those areas. 

Maize  

Variety development 

Maintenance and characterization of exotic and 

local maize inbred lines  

The elementary unit of maize hybrids is inbred 
lines which are extensively used in hybrid maize 
production. Development of elite inbred lines is 
very important but difficult and costly process. The 
goal in inbred line maintenance is to maintain the 
performance, appearance and genetic integrity of 
the original lines. It is essential to maintain the 
highest levels of field execution using properly 
isolated plots, rigorous elimination of off-types, 
care in pollination procedures, and using accurate 
pedigree records and labels.  

Four sets composed of 167 inbred lines were 
maintained at Gazipur and Dinajpur through selfing 

and 30 kg selfed seeds were produced for hybrid 
production and future use. Among these 60 were 
locally developed and 107 lines were exotic inbred 
lines of which 17 Pro vitamin A (PVA) enriched, 
53 pop corn and 97 field corn were included in the 
experiment. 

Development of base population in maize  

Genetic diversity and variability are basic 

requirements for any successful population 

improvement program. A gene pool is a mixture of 

diverse germplasm, undergoing continuous 

recombination, from which materials can be 

extracted and to which materials can be added. So 

the source population development is very 

important for development of elite inbred lines as 

well as superior hybrids in maize.  

Two sets of experiment was conducted, one at 

Gazipur and another one in Jamalpur location with 

balanced bulk seeds of 32 new commercial hybrids 

based on two objectives (i) medium height and 

high yield goal and (ii) dwarf with earliness. The 

balanced bulk seeds of both sets were planted and 

random mated in two location in isolation for the 

development of broad based source populations in 

maize and finally 100 ears were selected separately 

based on two objectives in each location and 

preserved carefully. The balanced bulked seeds of 

these two populations would be grown separately 

in isolation for selection of the two desirable source 

populations in the coming rabi season. 

Recycling for development of maize inbred lines 

(S0 - S1) 

Extraction of superior inbred lines through 

recycling is common technique in maize breeding. 

Two exotic waxy field corn hybrids viz. waxy corn 

2008 and waxy corn 932 were grown to advance 

from S0 to S1 generation for developing superior 

inbred lines from the hybrids. The selected plants 

were selfed by hand pollination and finally 77 

selfed ears were selected from these two hybrids. 

The selected ears were dried properly and kept 

them separately for advancing them to S2 

generation in the next rabi season. 

Advancing S1 to S7 generation of field corn, pop 

corn, sweet corn and baby corn  

The aim and goal during the development of inbred 

lines is to achieve homozygosity while ensuring 

plant vigor and per se performance. Developing an 

inbred from a single-cross hybrid requires 
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approximately seven generations of repeated self-

pollinations. 

a. S1 to S2: Field corn 

Balanced bulk self seeds of 30 S1 lines of IM8119 
field corn hybrid was advanced from S1 to S2 
generation in order to develop superior inbred 
lines. Variations were found among the lines for 
different traits. The selected S1 plants were selfed 
by hand pollination and 85 S2 ears were harvested 
and preserved separately for advancing them to S3 
generation in the next year following ear to row 
method for developing selfed population. 

b. S2 to S3: Sweet corn 

Two sets of sweet corn variety dream sweet 2 (20 
S2 lines) and dream sweet 3 (20 S2 lines) were 
advanced from S2 to S3 generation following ear to 
row in order to develop superior inbred lines. 
Variations were found among the lines in each set 
for different traits. The selected S2 plants in each 
set were selfed and 104 selfed ears from set-I and 
128 selfed ears from set-II were selected and 
preserved separately for advancing them to S4 
generation in the next year.  

c. S3 to S4: Baby corn & Field corn 

Two sets of S3 lines of baby corn (20 S3 lines of 
baby star) and field corn (44 S3 lines of IM8013) 
were advanced to S4 generation following ear to 
row method. The selected S3 plants in each line of 
each set were selfed by hand pollination. Variations 
were found among the S3 lines for different traits. 
Finally, 108 and 121 selfed ears were harvested 
from baby star and hybrid IM8013, respectively 
and kept them separately for advancing the 
population to S5 generation.  

d. S4 to S5: Pop corn, Sweet corn & Field corn 

Seven sets of S4 lines of field corn (set-I: 50 lines of 
early and dwarf, set-II: 72 lines of medium height 
and high yield, set-VI: 24 lines of commercial 
hybrid 9120, set-VII: 37 lines of commercial 
hybrid Titan, set-VIII: 34 multiparent synthetic 
lines, set-IX: 36 multiparent synthetic lines and set-
X : 26 multiparent synthetic lines); two sets of 
popcorn (set-III:17 lines of commercial hybrid 
American popcorn and set IV: 30 lines of Swiss 
popcorn) and one set of sweet corn (set-V: 29 lines 
of commercial hybrid supper sweet) were advanced 
to S5 generation following ear to row method in 
Gazipur and Ishurdi to develop superior inbred 
line(s). Very few variation was found among the S4 

lines of each set for different traits.Total 33.7 kg 
selfed seed from set-I, II, III, IV, V, VIII and IX 
and 81, 137 and 158 selfed ears from set VI, VII 
and X, respectively were harvested, selected and 
preserved separately for advancing these materials 
to S6 generation in the next rabi season. 

e. S5 to S6: Sweet corn, Pop corn & Field corn 

Three sets of S5 lines of commercial field corn 
varieties (Arun 4, 981 and Pinacale), one set of 
popcorn (Popcorn Nepal) and two sets of Sweet 
Corm varieties (Seeda new and BARI Sweet Corn-
1) were advanced to S6 generation following ear to 
row method at Gazipur, Dinajpur and Jashore in 
order to develop superior inbred lines. Very little 
variation was found among the S5 lines. The 
selected plants in each set were selfed by hand 
pollination. Total 15.1 kg selfed seed were 
harvested from the lines of all the sets and 
preserved separately for advancing them to S7 
generation in the next rabi season.  

f. S6 to S7: Field corn 

Two sets of field corn lines from commercial 
hybrid 981(set-I: 25 lines) and Pioneer (set-II: 34 
lines) were advanced to S7 generation following ear 
to row method at Gazipur in order to develop 
superior inbred lines. No variation was found 
among the S6 lines in each set for different traits. 
Selected S6 plants were selfed by hand pollination. 
Finally 123 and 194 selected selfed ears, 
respectively from set-I and set-II, respectively were 
harvested and stored separately for maintenance 
and future use.  

Evaluation of inbred lines of pop corn through 

line × tester method  

Twenty six selected pop corn lines crossed with 
two common testers following line × tester method 
and resulting 52 popcorn hybrids were produced 
during rabi 2016-17. In the rabi 2017-18, all the 
produced hybrids were evaluated along with their 
parents with one check (Khoi bhutta 1) following 
alpha lattice design with three replications at 
Gazipur. The lines SP/S3-10, SP/S3-11, SP/S3-15, 
SP/S3-31 and SP/S3-33 and the tester Thaipop-24 
showed high mean and significant GCA for yield 
were the best among the lines. Four hybrids viz. 
SP/S3-10×Thaipop-24 (6.95 t/ha), SP/S3-
15×Thaipop-24 (7.07 t/ha), SP/S3-31×T2 (6.98 t/ha) 
and SP/S3-33×Thaipop-24 (7.05 t/ha) were proved 
to be the best for grain yield along with quality 
traits (high popping percentage and popping 
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expansion) and need to verify them. 

Study on combining ability and heterosis in 

maize at different locations 

a. Set-I: 7 selected maize inbred lines were 
crossed in a 7×7 diallel fashion excluding the 
reciprocals during rabi 2016-17. The resulting 
21 hybrids were evaluated along with three 
commercial checks (BHM 9, Sunshine and 
981) in three replications following RCBD 
during the rabi 2017-18 in three locations viz. 
Gazipur, Jamalpur, Hathazari. None of the 
hybrids produced significantly higher yield 
than any of three check varieties and no 
selection was made for further trials. 

b. Set-II: 8 selected maize inbred lines were 
crossed in a 8×8 diallel fashion excluding the 
reciprocals during rabi 2016-17 and the 
resulting 28 hybrids were evaluated with three 
replications following RCBD during 2017-18 
in RARS, Jamalpur. Parent E3 and E7 was 
good general combiner for yield; E1, E2 and 
E5 for earliness and E1, E5 and E6 for 
dwarfness. Eight crosses viz. E1 × E3, E1 × 
E4, E1 × E7, E1 × E8, E2 × E5, E3 × E4, E4 × 
E6, E5 × E6 and E5 × E8 exhibited significant 
positive SCA effect for grain yield and their 
mean yield range from 9.37 to 11.51 t/ha. Four 
hybrids E3 × E4, E3 × E7, E4 × E6 and E6 × 
E7 showed positive SCA and high mean yield 
(10.76- 11.51 t/ha) were selected and need to 
verify. 

Evaluation of Single Cross Hybrids  

a. Set-I: 18 locally developed single cross 
maize hybrids were evaluated with three 
commercial check varieties (BHM 9, 981 
and Sunshine) in 3 replication following 
alpha lattice design in Nashipur, Dinajpur 
during rabi 2017-18. Inspite of having 
highly significant variation for all of the 
traits none of crosses showed higher yield 
than the best check variety (Sunshine), but 
E-12 (12.35 t/ha) showed higher yield 
than the check variety BHM 9 (12.04 t/ha) 
was selected and need to be further 
evaluation. 

b. Set-II: 10 locally developed single cross 
maize hybrids were evaluated along with 
3 commercial check varieties (BHM 9, 
981 and Sunshine) at RARS, Jashore 
during rabi 2017-18 following alpha 
lattice design with 3 replication. Highly 

significant variations were observed for 
all of the traits studied. Entry E-4 (11.75 
t/ha) and E-6 (11.66 t/ha) had identical 
but higher yield against the check 
varieties with lower percentage of root 
lodging 6.03 and 6.14%, respectively 
were selected for testing them. 

Evaluation of promising modified single cross 

hybrids of field corn at different locations  

a. Set-I: 9 modified single cross field corn 
hybrids were evaluated along with 3 
commercial checks (BHM 9, 981 and 
Sunshine) following RCBD at 6 locations 
(Gazipur, Jashore, Barishal, Rangpur, Ishurdi 
and Dinajpur) during rabi 2017-18. Among the 
location Rangpur, Ishurdi and Dinajpur were 
rich for hybrid maize production. The 
genotype E-4 (11.84 t/ha) was found high 
yielder as well as stable over all environments 
and need for large plot evaluation. 

b. Set-II, 12 previously selected popcorn single 
cross and modified single cross hybrid along 
with one check (Khoi bhutta 1) were evaluated 
following RCBD at 6 locations viz; Gazipur, 
Jashore, Barishal, Rangpur, Ishurdi and 
Dinajpur during rabi 2017-18. Among the 
location Rangpur, Ishurdi and Dinajpur were 
rich for hybrid maize production and the 
genotypes E-7 (6.17 t/ha) was found high 
yielder as well as stable over environments and 
need to be large plot evaluation. 

Evaluation of short stature maize hybrids in 
different locations 

The experiment was conducted with 10 previously 
selected single crosses field corn hybrids and 3 
commercial checks (BHM 9, 981 and Sunshine) 
following RCBD with 3 replications at 6 locations 
viz, Gazipur, Jashore, Barishal, Rangpur, Ishurdi 
and Dinajpur. Among the tested hybrids, F-14×M-
15 (11.98 t/ha) produced higher and identical yield 
with the highest check found and showed stable 
over all environments and selected for further 
evaluation and also the hybrid was also short 
statured (172 cm )with low ear height (68 cm). The 
hybrids F-14×M-2, F-14×M-4, F-30×M-4 and F-
30×M-10 were high yielding but unstable. 

Evaluation of early, short stature and high 

yielding hybrids 

a. Set-I: 30 single cross field corn hybrids were 
evaluated along with 3 commercial checks 
(BHM 9, 981 and Sunshine) following alpha 
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lattice design with 2 replications at Gazipur 
during rabi 2017-18. Considering yield, dwarf 
and earliness two hybrids namely BMZ 66 × 
Pinacle17 (10.68 t/ha) and Pinacle 12 x 
900M.10 (10.06 t/ha) were found promising 
among the tested hybrids and selected for 
further evaluation.  

b. Set-II: 20 single cross field corn hybrids were 

evaluated along with 3 commercial checks 

(BHM 9, 981 and Sunshine) following RCBD 

with 3 replications at Gazipur during rabi 

2017-18. Considering yield, dwarf and 

earliness three hybrids namely E 10 × E 12 

(10.35 t/ha), E 24 × E 44 (10.35 t/ha) and E 44 

× E 50 (11.82 t/ha) produced good yield and 

selected for further evaluation. The hybrids 

showed significantly lower plant height and 

earliness from the check varieties. 

Evaluation of promising field corn, popcorn and 

baby corn hybrids 

a. Set-I: 8 single cross hybrids along with 3 

commercial checks viz., BHM 9, 981 and 

Sunshine were evaluated following RCBD 

with 2 replications at 5 locations viz; Gazipur, 

Rangpur, Dinajpur, Jashore and Hathazari 

during rabi 2017-18. Among the locations 

Rangpur, Gazipur and Hathazari were suitable 

for hybrid maize production. Two hybrids 

NT/S7-44-1×BIL-28 (12.90 t/ha), NT/S7-27-

1×BIL-28 (11.59 t/ha) were found high 

yielding and stable and selected for further 

evaluation. 

b. Set-II: 15 selected baby corn hybrids were 

evaluated along with 2 commercial check 

varieties namely Baby Star and MSC 001 

following RCBD with 2 replications at 5 

environment viz. Gazipur, Rangpur, Dinajpur, 

Jashore and Hathazari. Among the locations 

Dinajpur was found most suitable environment 

for baby corn cultivation and four genotypes 

viz. BCP 271-18×BCP 271-16 (4 cob/plant), 

BCP 271-16×BCP 271-6 (4 cob/plant) and 

LG-2 (4 cob/plant), LG-4 (4 cob/plant) were 

found promising for high number of baby 

cob/plant, high cob yielder and green fodder 

yield per plant, minimum interval between first 

and last cob harvest, higher TSS value and 

disease tolerant as well as stable over the 

environment were selected as promising 

hybrids.  

c. Set-III: 13 locally developed selected popcorn 
hybrids along with one check (Khoi bhutta 1) 
were evaluated following RCBD with 3 
replications at three environment viz. Gazipur, 
Ishurdi and Barishal. Among the tested 
hybrids, PCB15 × T17 (5.4 t/ha) was high 
yielder as well as stable and selected as 
promising hybrids.  

d. Set-IV: 14 field corn hybrids were evaluated 
along with 2 commercial check varieties 
(BHM9 and 981) following RCBD with 3 
replications at 5 environment viz. Gazipur, 
Jamalpur, Burirhat, Hathazari and Ishurdi. 
Among the locations Gazipur, Burirhat and 
Jamalpur were found suitable environment for 
hybrid maize production. Two hybrids viz. E1 
(BIL28×BIL95) and E6 (BIL121×BIL95) 
showed high yield 11.75 t/ha and 10.54 t/ha, 
respectively as well as stable over the 
environment and selected for further 
evaluation. 

e. Set-V: 13 field corn hybrids were evaluated 
along with 3 check varieties (BHM9, Sunshine 
and 981) following RCBD with 3 replications 
at 3 environments namely Gazipur, Rangpur 
and Jashore. Among the locations Rangpur 
was rich environment for hybrid maize 
production. Among the tested hybrids two 
hybrids viz. E3 and E4 were selected for 
earliness and also stable over locations with 
low to medium yield (9.0-9.5 t/ha). 

f. Set-VI: 12 field corn hybrids were evaluated 
along with 3 commercial check varieties 
(BHM9, 981 and Sunshine) following RCBD 
with 3 replications at 5 different locations 
namely Jamalpur, Hathazari, Jashore, Dinajpur 
and Rahmatpur. The genotypes showed 
different response of adaptibilty under 
different environmental conditions. Among the 
locations Dinajpur was found rich 
environment. Two hybrids J3 (10.12 t/ha) and 
J10 (10.95 t/ha) were higher yielder as well as 
stable over the environment and selected for 
further evaluation.  

g. Set-VII: 21 white grain field corn hybrids 
were evaluated at five different locations 
namely Barishal, Jashore, Dinajpur, Hathazari 
and Jamalpur with three commercial check 
varieties (BHM9, 981 and Sunshine) following 
RCBD with 3 replications. Among the 
locations Barishal and Dinajpur was found rich 
environment. Among the tested hybrids, E14 
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(11.75 t/ha) and E16 (11.51 t/ha) showed much 
higher yield over the checks and found stable 
over the environments and selected for further 
evaluation. 

h. Set-VIII: 12 field corn hybrids were evaluated 

along with 3 commercial check varieties 

(BHM9, 981 and Sunshine) following RCBD 

with 3 replications at 5 different locations 

namely Dinajpur, Gazipur, Hathazari, Ishurdi 

and Rangpur. Among the locations Rangpur 

was most favorable environment for maize 

production. The hybrid 9MS/S7-16×pinacle/S5-

4 (11.3 t/ha) showed higher yielder as well as 

stable over the location and selected for re-

testing. 

i. Set-IX: 18 field corn hybrids were evaluated at 

3 different locations namely Gazipur, Dinajpur 

and Ishurdi with two commercial check 

varieties (BHM9 and 981) following alpha 

lattice design with 2 replications. Among the 

locations Dinajpur was most favorable 

environment. The hybrid E12 (11.20 t/ha) and 

E15 (11.04 t/ha) were higher yielder and found 

stable over the environment and need to be 

further evaluated in large plots.  

Evaluation of short stature and nutritional 

maize 

Eighteen CIMMYT developed pro-vitamin A 

(PVA) enriched maize hybrids were evaluated 

along with two commercial checks BHM 9 and 981 

in a alpha lattice design with 3 replications at 

Dinajpur. Among the tested hybrids, three hybrids 

HP1129-42 (10.37 t/ha), HP1129-44 (10.99 t/ha) 

and HP1129-45 (10.32 t/ha) were found short 

statured, low ear height and promising and needs to 

verify them at different locations. 

Oxidative stress tolerance mechanism in maize 

under salinity and drought 

For salinity, four selected genotypes (P1×P7, BHM 

7, BHM 9, BHM 5) and for drought, five selected 

genotype (BHM 12, BHM 13, BHM 5, BHM 9 and 

P1×P7) were used as plant materials. The 

susceptible genotypes produced higher ROS and 

MG including MDA and NOX. Based on the 

antioxidant analysis, tolerant genotypes exhibited 

higher activities of CAT and APX. Both MDHAR 

and DHAR had equal role in ASA maintenance for 

tolerant and susceptible genotypes. APX1 and 

APX2 conferred tolerance in maize under salinity. 

On the other hand, GPX2 played important role in 

drought condition 

Comparative study on oxidative stress tolerant 

mechanism in c3 and c4 crops under salinity 

stress 

This experiment was conducted with two barley 
varieties (BARI Barley-5 and BARI Barley-7) as 
C3 crop and two maize varieties (BARI Hybrid 
Maize-5 and BARI Hybrid Maize-7) as C4 crop. In 
barley higher ROS under salinity suggested its 
more possibility of oxidative damage than maize. 
Enzymes like SOD and CAT differ in number. 
APX1 and APX2 contributed to tolerance in maize. 
Additional number of SOD and GPX in maize can 
play important role under salinity stress.  

Role of trehalose in maize under salinity and low 

Phosphorus stress 

Two genotypes (BARI Hybrid Maiz-7 and BARI 
Hybrid Maiz-9 ) seedlings were used as plant 
materials to investigate the role of Trehalose (Tre) 
in maize under salinity and low Phosphorus stress. 
Tre in growing media increased all of the growth 
parameters of root and shoot. Salinity and low P 
increased the activity of ROS, MDA, LOX and MG 
in both genotypes. Under salinity, SOD, POD, 
GPX and APX activities were increased but 
trehalose reduced the activity of SOD, POD and 
increase the activity of GPX and APX in both 
genotypes. In low P stress also increased SOD 
activity but addition of Tre further increased the 
activity over low P stress in both genotypes. 
Salinity+low P also reduced the SOD, GPX and 
APX activity, but addition of Tre in this stress 
treatment increased SOD activity in both 
genotypes. The treatment Low P and double stress 
decreased the activities of GR, MDHAR and 
DHAR. Both stress decreased Tre content in 
leaves. Higher Trehalose in presence of Tre can 
play important biological role in maize under 
salinity and low P stress. 

Study of genetic diversity in maize inbred lines 

using molecular markers 

Twelve maize inbred lines with nine SSR markers 
were used to identify molecular genetic diversity at 
the molecular breeding laboratory, BARI. DNA has 
been extracted from all the studied samples. 
Polymerase chain reaction with all the SSR 
markers is yet to be done. After completion of the 
study diverse genotypes can be found. 
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Evaluation of promising maize hybrids for 

saline areas 

To identify suitable hybrids for saline areas, six 
selected single cross hybrids were evaluated with 2 
commercial hybrids (BHM 9 and 981) following 
RCBD with 2 replications at 3 locations (Gazipur 
and Benerpota, Satkhira). None of the hybrids 
produced higher yield than any of two check 
varieties and no selection was made for further trials. 

Evaluation of selected single cross maize hybrids 

for haor areas  

In set-I, 9 selected single cross maize hybrids with 
3 local check varieties (BARI Hybrid Maiz-9, 
BARI Hybrid Maiz-7 and Sunshine) were 
evaluated at farmer’s field of Nikli, Kishoregonj to 
identify early maturing hybrids in zero tillage 
condition in haor areas. Among the tested hybrids, 
four hybrids E2, E3, E4 and E8 (yield ranged from 
9.17 to 9.32 t/ha) and maturity ranged from 129 to 
139 days were selected for further evaluation in 
large plot trial for haor areas. 

Evaluation of promising maize hybrids for 

saline areas  

In set-II, 15 hybrids along with 3 checks (BARI 
Hybrid Maiz-9, 981 and Sunshine) were evaluated 
following alpha lattice design with 3 replications at 
three saline areas namely Satkhira (benerpota), 
salinity 9.05 ds/m2; Cox’s Bazar Sadar, salinity 7.5 
ds/m2 and Khulna (Botiaghata), salinity 8.15 ds/m2. 
Among the tested hybrids, three hybrids E4 (8.39 
t/ha), E9 (6.55 t/ha) and E12 (7.17 t/ha) were found 
stable and were selected for further evaluation in 
large plot trial for saline areas. 

Evaluation of transplanted seedlings of BARI 

Hybrid Maiz-9 for haor areas 

To observe the performance of transplanted maize, 
seedlings of BARI Hybrid Maiz-9 were planted in 
poly bags, seed bed and direct seeding at farmers’ 
field of Nunir haor, Goroy, Nikli upazilla. The 
highest yield (10.37 t/ha) was obtained from 
planting of poly bag seedlings followed by seed 
bed (9.93 t/ha) seedlings and seedlings of direct 
seeding was lowest yield (8.20 t/ha) but total 
variable cost was higher in poly bag seedlings and 
lower in direct seeding planting. 

Phenotyping of the HTMA hybrids under 

optimal temperature at Barishal  

One hundred and twenty five hybrids received 
under Heat Tolerant Maize for Asia (HTMA) 

Project, CIMMYT were evaluated maintaining 
optimal temperature along with 6 local check 
varieties (BARI Hybrid Maiz-9, 981, Sunshine, 
Pioneer 3396, Kaveri 50 and Pacific 999 Super) 
following alpha lattice design with two replications 
at Regional Agricultural Research Station, 
Rahmatpur, Barisal during kharif 2017. 
Considering yield and yield contributing characters 
the best hybrids were ZH17133 (8.18 t/ha), 
ZH1784 (8.12 t/ha), ZH17121 (8.05 t/ha), 
ZH17126 (7.92 t/ha, ZH17147 (7.98 t/ha) and 
ZH1780 (7.87 t/ha) in trial HSH-1-114, ZH16857 
(9.56 t/ha), ZH16131 (9.09 t/ha) and ZH16175 
(8.84 t/ha) in trial HSH-11-312, VH11167 (8.51 
t/ha), ZH138061 (8.46 t/ha) in trial MLT-BANG4 
and selected for further evaluation un across 
locations. 

Phenotyping of the HTMA hybrids under 

optimal temperature at Gazipur  

Two hundred and thirty five maize hybrids 
received under Heat Tolerant Maize for Asia 
(HTMA) Project, CIMMYT were evaluated 
maintaining optimal temperature with 6 local check 
varieties (BHM 9, 981, Sunshine, Pioneer 3396, 
Kaveri 50 and Pacific 999 Super) following alpha 
lattice design with 2 replications at BARI, Gazipur 
during the kharif season of 2017. Considering yield 
and other yield contributing traits selected best 
hybrids were ZH17131(6.1 t/ha) in trial HSH-I-26, 
ZH17128 (8.75 t/ha), ZH17124 (8.20 t/ha) and 
ZH1798(7.97t/ha) in trial HSH-I-111; ZH16930 
(6.63 t/ha), ZH16843 (6.10 t/ha) and ZH16928 
(6.03 t/ha) in trial HSH-II-111; ZH16930 (6.36 
t/ha), ZH16881 (6.14t/ha) and ZH16822 (6.09 t/h) 
in trial HSH-II-411; ZH15422 (6.45 t/ha), 
ZH15421 (6.14 t/h), ZH15333 (6.05 t/ha) in trial 
HSH-III-111 and ZH1610 (6.46 t/ha), ZH15440 
(6.15 t/ha) and ZH15439 (6.15 t/ha) in trial MLT-
BAN-1 and need to be further evaluation in across 
locations. 

Phenotyping of HTMA hybrids under heat 

stress at Ishurdi  

One hundred and eighty five hybrids received 
under Heat Tolerant Maize for Asia (HTMA) 
Project, CIMMYT were evaluated maintaining 
optimal temperature along with 6 local check 
varieties (BHM 9, 981, Sunshine, Pioneer 3396, 
Kaveri 50 and Pacific 999 Super) following alpha 
lattice design with two replications at Regional 
Agricultural Research Station, Ishurdi, Pabna 
during kharif 2017. Considering yield and yield 
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contributing characters the best hybrids were 
ZH1787 (6.02 t/ha) and ZH1788 (5.64 t/ha) in trial 
HSH-I27; ZH1796 (7.95 t/ha), ZH17128 (7.04 
t/ha), ZH17129 (7.31 t/ha), ZH17157 (7.17 t/ha) in 
trail HSH-I-112; ZH16477 (6.39 t/ha) in trial HSH-
II-56; VH112887 (8.01 t/ha) in trial HSH-III-211; 
VH131167 (7.51 t/ha) and VH12242 (8.09 t/ha) in 
trial MLT-BAN2 and need to be further evaluation 
in across locations.. 

Phenotyping of the HTMA hybrids under heat 

stress at Jashore  

One hundred and forty nine hybrids received under 
Heat Tolerant Maize for Asia (HTMA) Project, 
CIMMYT were evaluated maintaining optimal 
temperature along with 6 local check varieties 
(BARI Hybrid Maiz-9, 981, Sunshine, Pioneer 
3396, Kaveri 50 and Pacific 999 Super) following 
alpha lattice design with two replications at 
Regional Agricultural Research Station, Jashore 
during kharif 2017. Considering yield and yield 
contributing characters selected best hybrids were 
ZH17115 (8.05 t/ha), ZH17165 (8.15 t/ha), 
ZH17152 (8.20 t/ha), ZH17114 (9.13 t/ha) and 
ZH17129 (9.63 t/ha) in trial HSH-I-113; ZH138098 
(7.36 t/ha) in trial HSH-III-212 and VH131167 
(8.27 t/ha) in trial MLT-BAN3 and need to be 
further evaluation in across locations. 

Phenotyping of the CRMA hybrids under 

optimal condition in Gazipur  

Three hundred and eighteen hybrids received under 
Climate Resilient Maize for Asia (CRMA) Project 
CIMMYT were evaluated in optimum condition 
along with 5 check varieties (BARI Hybrid Maiz-9, 
981, Sunshine, Pioneer 3396 and Kaveri 50) 
following alpha lattice design with 2 replications at 
Gazipur during the Kharif I season, 2018. Among 
the hybrids considering yield and other secondary 
traits the best hybrids were VH12148 (7.93 t/ha), 
VH131167 (7.68 t/ha) and ZH161032 (7.53 t/ha) in 
trial 17K-MLT-133; VH112926 (8.22 t/ha), 
VH12229 (8.06 t/ha) and ZH16929 (7.47 t/ha) in 
trial 17K-MLT-215); VH112744(7.3 t/ha), 
VH12254 (7.4 t/ha), 17K-MLT-318, ZH161418 
(9.9 t/ha), ZH161434 (7.7 t/ha) and ZH161042 (7.1 
t/ha) in trial HY17101-114; ZH161050 (9.3 t/ha), 
ZH161456 (8.5 t/ha) and ZH161077 (8.3 t/ha) in 
trial HY17101-219; ZH161330 (10.2 t/ha), 
ZH17225 (9.7t/ha), ZH17228 (9.9t/ha) in trial 
HY17102-123; ZH17243 (8.6t/ha), 
ZH17249(9.7t/ha) and ZH17254(9.6t/ha) in trial 
HY17103-121; ZH17381 (5.4 t/ha), ZH17373 (5.2 

t/ha) and ZH17223 (5.1 t/ha) in trial HY17103-
221.These hybrids need to be further evaluation in 
across locations. 

Phenotyping of the CRMA hybrids under 

optimal condition in Dinajpur  

Three hundred and eleven hybrids received under 
Climate Resilient Maize for Asia (CRMA) Project, 
CIMMYT were evaluated in optimum condition 
along with 5 check varieties (BARI Hybrid Maiz-9, 
981, Sunshine, Pioneer 3396 and Kaveri 50) 
following alpha lattice design with 2 replications at 
Dinajpur during the Kharif-I season, 2018. Among 
the hybrids considering yield and other secondary 
traits the best hybrids were VH131167 (8.17 t/ha), 
ZH161531 (8.41 t/ha) and ZH114233 (8.27 t/ha) in 
trial 17K-MLT-134; VH12264 (9.98 t/ha), 
VH12229 (9.75 t/ha) and VH12316 (8.98 t/ha) in 
trial 17K-MLT-232; VH112732 (8.81 t/ha), 
VH112744 (8.24 t/ha) and VH12254 (8.05 t/ha) 
and VH112732 (8.81 t/ha) in trial 17K-MLT-319; 
ZH161438 (10.12 t/ha), ZH161434 (10.10 t/ha) and 
ZH161047 (9.96 t/ha) in trial HY17101-115; 
ZH161050 (9.89 t/ha), ZH161196 (9.37 t/ha), 
ZH161410 (8.91 t/ha), ZH161463 (9.03 t/ha), 
ZH161077 (9.01 t/ha) and ZH161078 (9.34 t/ha) in 
trial HY17101-220; ZH17225 (10.76 t/ha), 
ZH15571 (10.58 t/ha), ZH161418 (10.6 t/ha), 
ZH17215 (10.09 t/ha), ZH17229 (10.1 t/ha) and 
ZH161330 (10.44 t/ha) in trial HY17102-124; 
ZH17423 (10.26 t/ha), ZH17401 (9.80 t/ha) and 
ZH17405 (9.41 t/ha) in trial HY17103-313; 
ZH17443 (9.6 t/ha), ZH17444 (10.4 t/ha), 
ZH17445(10.4 t/ha), ZH161330 (10.2 t/ha), 
ZH161333(10.2 t/ha), ZH1374(10.3 t/ha), 
ZH14331(10.5 t/ha), ZH17464 (10.1 t/ha), 
ZH17466(10.4 t/ha) and ZH161439 (11.03 t/ha) in 
trial HY17103-42. These hybrids need to be further 
evaluation in across locations. 

Phenotyping of the CRMA hybrids under 

waterlogged condition in Dinajpur  

Three hundred and eleven hybrids received under 
Climate Resilient Maize for Asia (CRMA) Project, 
CIMMYT were evaluated in waterlogged condition 
along with 5 check varieties (BHM 9, 981, 
Sunshine, Pioneer 3396 and Kaveri 50) following 
alpha lattice design with 2 replications at Dinajpur 
during the Kharif I season, 2018. Among the 
hybrids considering yield and other secondary traits 
the best hybrids were VH131167 (4.42 t/ha), 
ZH114233 (4.52 t/ha) and VH12148 (4.21 t/ha) 
17K-MLT-13; ZH16929 (6.73 t/ha), ZH16929 
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(6.50 t/ha) and ZH161035 (6.34 t/ha), VH112733 
(4.3 t/ha), VH123021(5.7 t/ha), VH123045 (3.39 
t/ha), VH12229(4.32 t/ha) and VH112563 (6.24 
t/ha) in trial 17K-MLT-235; ZH161034 (4.59 t/ha) 
in trial 17K-MLT-322; ZH161438 (5.28 t/ha), 
ZH161047 (4.15 t/ha) and ZH161071 (3.83 t/ha) in 
trial HY17101-126; ZH161398 (4.16 t/ha) 
ZH161398 in trial HY17101-225; ZH17219 (6.77 
t/ha), ZH17236 (6.15 t/ha) and ZH17227 (4.85 
t/ha) in trial HY17102-127 and need to be for 
further evaluation in across locations. 

Production of single cross maize hybrids 
following line × tester method in isolation 

Total two sets consists of 23 and 22 inbred were 
crossed with 2 common testers (CML 424 and 
CML 425) through line × tester method in isolation 
at Narsingdi (Shibpur) and Bogra (Chelupara) and 
total 55.25 kg F1 seeds were produced from 
different combinations. 

Production of single cross field corn hybrids 
through diallel mating design  

Total three sets (Set-I, Set-II and Set-III) of inbred 
lines were crossed following 8x8, 7x7 and 7x7 
diallel fashion, respectively. In set-I, 28 cross 
produced 7.2 kg seed; in set-II 21 crosses produced 
5.03 kg seed and in set-III, 5.03 kg seeds were 
produced from 21 crosses. The F1 seeds of three 
sets were stored separately after selection. 

Production of selected single cross hybrids of 
short statured, lodging tolerant, excess soil 
moisture and saline tolerant maize 

In these experiments, seeds of selected promising 
16 crosses (short statured, excess soil moisture and 
saline tolerant) were produced by hand pollination 
and total 5.9 kg F1seed were produced for 
evaluation in next year rabi season. 

Production of promising hybrids of baby corn 
and field corn 

The experiment consists of three sets of which in 
set-I, 20 baby corn and selected hybrids were 
produced. In set-II and set- III, selected 10 and 17 
field corn hybrids were produced and total13.5 kg 
seeds of baby corn and 7.1 kg seeds of field corn 
were harvested, respectively and will be evaluated 
in large plot trial for next rabi season. 

Maintenance and seed increase of the parental 

lines of BARI maize hybrids 

Maintaining inbred lines without genetic change is 
an important concern because inbred lines are pre 

requisite for development of hybrids. The goal of 
inbred line maintenance is to maintain the 
performance, appearance and genetic integrity of 
the original lines. 

Total 1.93 kg seeds were produced from 19 inbred 
lines (BIL20, BIL-22, BIL 28, BIL 29, BIL 31, BIL 
36, BIL 77, BIL 79, BIL 106, BIL 110, BIL 113, 
BIL 114, BIL 157, BIL 210, BIL 213, BIL 214, 
BIL 215, BIL 216 and BIL217) of different BARI 
maize hybrids. At flowering stage, healthy, disease 
free plants were selected and selfed by hand 
pollination. Mature selfed ears were harvested 
separately and dried properly. Undesirable ears 
were discarded. A final selection was done after 
harvest based on grain color, row arrangement and 
texture and preserved for future breeding purpose. 

Seed production of parental lines of BARI maize 

hybrids 

Parental lines are pre-requisite for hybrid seed 
production. So maintenance of parental lines is 
very important to maintain the quality of the 
respective inbred lines. It is very necessary to 
increase large scale seed production of the parental 
lines for large scale hybrid (F1) seed production to 
meet the local demand.  

Total 1833 kg breeder seeds were produced from 
nine parental lines of eight BARI released hybrids 
at Thakurgaon, Gazipur, Pahartali, Narsingdi, 
Rajbari, Bogra (Seusgari and Shibgonj), Ishurdi, 
Burirhat, Faridpur, Kishorganj and Barishal 
locations. Among them 570 kg seeds from BIL28, 
300 kg from BIL79, 155 kg from BIL106, 350 kg 
from BIL210, 50 kg from BIL211, 130 kg from 
BIL213, 8 kg from BIL216, 100 kg from BIL217, 
10 kg from BIL22 and 160 kg from BIL157.  

Seed production of BARI hybrid maize 

High quality seed is basic and vital input for 
enhancing maize production and productivity. To 
popularize the released varieties among farmers, 
seed production of released varieties is a pre-
requisite for demonstration at farmer’s field. So, the 
experiment was undertaken to increase seed stock of 
the BARI released hybrid varieties of maize to be 
used for demonstration and future use. 

Total 3265 kg hybrids seeds of five BARI maize 
hybrids viz. BARI Hybrid Maize-7, BARI Hybrid 
Maize-9, BARI Hybrid Maize-12, BARI Hybrid 
Maize-13 and BARI Hybrid Maize-14 were 
produced at Bogura, Jashore, Gazipur, Jamalpur, 
Panchagor (Debigonj), Ishurdi (Pabna), Dinajpur 
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(Rajbari) and Rangpur (Burirhat) locations 
maintaining proper isolation condition maintaining 
female and male ratio of 4:2. At flowering stage, 
the plants from female rows were detasseled before 
pollen bursting and ears were collected from 
female plants and finally sorting, processed and 
stored for next year use and distribution. 

Maintenance and Seed Production of BARI 

Composite Maize Varieties  

Normally composite varieties are comparatively 

lower yielder than hybrid maize variety. Inspite of 

this, its advantage over hybrid is, farmers can keep 

their own seed and low inputs requirement in 

cultivating the crop. 

Total 221 kg seeds of one composite variety (Khoi 

bhutta 1) were produced at Gazipur in proper 

isolation maintaining female and male ratio of 2:1. 

At flowering stage, male flowers (tassel) from 

female lines were detasseled and seeds were 

collected from the female plants and after sorting 

and processing stored them for next year use. 

On-Farm trial of BARI hybrid maize varieties 

Seven BARI Hybrid Maize varieties viz., BARI 

Hybrid Maize-5, BARI Hybrid Maize-7, BARI 

Hybrid Maize-9, BARI Hybrid Maize-12, BARI 

Hybrid Maize-13, BARI Hybrid Maize-14, BARI 

Hybrid Maize-15 and one advance line HTMA 19 

were evaluated with three check varieties (NK- 40, 

DON 111 and Super shine 2760) following RCBD 

with three replications at the farmer’s field of 

Bogura, Rajbari and Faridpur district to popularize 

BARI Hybrid Maize to the farmers. Among the 

three locations Bogura showed the highest yield for 

BARI Hybrid Maize-9 (11.9 t/ha) over other BARI 

hybrid varieties and one check variety NK 40 (11.8 

t/ha). Whereas in Faridpur and Rajbari, local 

commercial hybrid cultivar provided the highest 

grain yield. 

Adaptive trial of drought tolerant BARI hybrid 

maize 

Two drought tolerant white grain maize varieties 

BARI Hybrid Maize-12 and BARI Hybrid Maize-

13 were evaluated along with a commercial check 

NK 40 at four locations viz. Tangail, Jamalpur, 

Faridpur and Rajshahi to test the performance 

among the varieties. Among the four locations 

BARI Hybrid Maize-12 (9.55 t/ha) showed the 

highest yield in Tangail which was significantly 

higher than other entries and BARI Hybrid Maize-

13 (7.8 t/ha) gave the significantly highest grain 

yield in Rajshahi. 

Adaptive trial of heat tolerant BARI hybrid 

maize 

Two BARI released heat tolerant hybrid maize 
(BHM 14 and BARI Hybrid Maize-15) and two 
heat tolerant advance line (HTMA-19 and HTMA-
21) were evaluated with two commercial check 
variety (NK 40 and BARI Hybrid Maize-9) 
following RCBD and 3 replications at the MLT site 
Dumuria, Khulna. BARI Hybrid Maize-15 (10.3 
t/ha) and BARI Hybrid Maize-9 (9.5 t/ha) 
performed better among the tested hybrids. 

Up- Scaling of BARI hybrid maize for Cumilla 

areas 

With the up- scaling program BARI Hybrid Maize 
varieties can be popularized among the farmers and 
private agencies. BARI Hybrid Maize-9 and one 
commercial check variety NK 40 were considered 
in the up-scaling program to evaluate their yield 
performance in farmer’s field. Result showed that 
BARI Hybrid Maize-9 (10.9 t/ha) produced the 
highest grain yield over NK 40 (9.5 t/ha). 
Maximum gross margin was occurred from BARI 
Hybrid Maize-9 (TK. 195840) and commercial 
hybrid NK 40 (TK. 127210). 

Barley 

Hybridization of barley 

Hybridization is one of the major techniques to 
create variability and to integrate one or more 
desirable characters from different sources (e.g. 
wild relatives, local cultivars) into an individual 
existing popular variety. 

Eight genotypes (variety and advanced lines) were 
crossed in half diallel (8x8) fashion at Gazipur to 
develop early, dwarf and high yielding hull-less 
barley variety. Among 28 cross combinations, 21 
crosses produced seeds which have been preserved 
and will be grown for confirmation trial in the next 
year. 

Confirmation of F1 generation of barley 

The experiment was conducted with 12 parental 
lines and 27 crosses to confirm the crosses and 
identifying better cross combination through family 
block design. Among the 27 crosses, 9 crosses were 
selected for better heterosis and their yield per plot 
ranged from 0.87 to 19.25g. 
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Evaluation and selection in different filial 

generation of barley 

Success of a hybridization program depends on 
carefully handling of segregating materials. The 
main objectives of handling segregating 
generations is to grow and select the desirable 
families and individual plants in different filial 
generation for further evaluation. 

Individual plants were selected from three filial 
generations (F2, F4, F5) to observe earliness, short 
stature, hull-less and high yield. In F3 generation 3 
plants from 3 cross, in F4 generation 9 plants from 2 
crosses, in F5 generation 14 plants from 2 crosses 
were selected. 

Evaluation of barley germplasm for early, dwarf 

and high yield 

Twenty five hull-less barley lines (received from 
ICARDA) along with 2 check variety BARI 
Barley-7 and BHL-19 were evaluated following 
alpha lattice design with 2 replications at Gazipur 
to select better performing early, dwarf, high 
yielding hull-less barley lines. Significant variation 
was observed for all the traits among the tested 
entries except days to maturity. Promising 5 lines 
(INBON L37, INBON L61, IBON-HI L3, IBON-
HI L107 and IBON-HI L108) were selected based 
on short stature, yield and yield contributing cha 
racters and grain yield per plot vary from 695 to 
915g and selected for further evaluation in the next 
year. 

Advanced yield trial of hull-less barley 

Five hull-less barley lines viz. BHL-27, BHL-25, 
BHL- 29, E3/16 and BHL-26 and one hull-less 
check variety BARI Barley-7 were evaluated 
following RCBD with three replications in three 
locations namely Gazipur, Jamalpur and Ishurdi for 
selection of the stable barley lines across the 
locations. The genotype E3/16 (2.03 t/ha) was high 
yielding but location specific, on the other hand 
BARI Barley-7 (1.98 t/ha) and BHL-25 (1.88 t/ha) 
exhibited moderate yield and stable over all 
environments and advanced for further evaluation 
in the next year. 

Regional yield trial of hull-less barley 

Four hull-less barley lines viz. INBONL-21/15, 
INBONL-40/15, Esmaradla M-104/12 and 
Atalapha/12 and one check variety BARI Barley 7 
were evaluated following RCBD with 3 
replications at 3 locations namely Gazipur, 

Jamalpur and Ishurdi. Among the genotype IBON-
L-21/15 (2.12 t/ha) and BARI Barley-7 (2.04 t/ha) 
exhibited higher yield but location specific while 
genotype Atalapha-/12 (1.76 t/ha) was 
comparatively low yielding but stable over all 
environments and needs for further evaluation in 
the next year. 

International hull-less barley yield trial (IBYT-

Hi) 

The experiment was conducted with 25 exotic 
barley lines including one check (BARI Barley 7) 
following RCBD with two replications at Gazipur 
to find out suitable genotypes. Among the tested 
genotypes, three entries viz. E6 (3.07 t/ha), E11 
(3.62 t/ha) and E16 3.15 t/ha) were selected for 
further evaluation in the next year. Among these 
lines E11 (3.62 t/ha) significantly higher yield over 
the check BARI barley-7 (2.95 t/ha). 

International barley observation nurseries-high 

input 

The experiment was conducted with 125 barley 
lines including one check (BARI Barley-6) at 
Gazipur to select better performing exotic barley 
lines. Considering yield and yield contributing 
traits 15 lines (E-14, E-15, E-36, E-43, E-66, E-67, 
E-70, E-77, E-79, E-81, E-86, E-92, E-96, E-115 
and E-125) were selected and their yield per plot 
vary from 400 to 450g were selected for further 
evaluation. 

International hull-less barley observation 

nursery (inbon) 

Sixty six hull-less barley lines (received from 
ICARDA) including one check (BARI Barley-7) 
was evaluated at Gazipur to select better 
performing hull-less barley lines. Among the lines 
five barley lines (L-3, L-24, L-31, L-32 and L-61) 
were selected based on yield and yield contributing 
traits and their yield per plot vary from 270 to 350 
g were selected for future breeding program. 

Breeder seed production of barley 

Quality seed is important to maintain the purity of a 
variety. seed production of released varieties is a 
pre-requisite for demonstration of the varieties at 
farmer’s level to popularize it to the farmers. 

Seeds of seven barley varieties viz. BARI Barley-1, 
BARI Barley-2, BARI Barley-3, BARI Barley-4, 
BARI Barley-5, BARI Barley-6 and BARI Barley-
7 were produced at six locations namely Gazipur, 
Jamalpur, Bogura, Burirhat, Ishurdi and Debigonj 
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to maintain the purity, distribution and 
demonstration of these varieties. Total 683.5 kg 
breeder seed of 7 barley varieties were produced. 

Molecular characterization of BARI barley 

varieties and lines through microsatellite 

marker 

Seeds of the seven barley varieties and seven 
advanced lines were used as plant materials for 
molecular characterization using eleven SSR 
markers for amplification of microsatellite loci at 
molecular laboratory of Plant breeding division, 
BARI. Among the SSR’s only Bmac0040 has been 
tested for polymorphism and rest of the SSRs will 
be tested soon. The study is still ongoing, at the end 
of the study, barley lines will be characterized and 
diverse lines would be selected for crossing 
program. 

Adaptive trials with BARI barley varieties in 

southern belt and char land area 

Seven varieties of barley viz. BARI Barley-1, 
BARI Barley-2, BARI Barley-3, BARI Barley-4, 
BARI Barley-5, BARI Barley-6 and BARI Barley-
7 were evaluated at the farmer’s field of Noakhali, 

Khulna and Tangail. Among the tested varieties, 

BARI Barley 6 (1.40 t/ha) produced higher yield at 
Noakhali, BARI Barley 7 (2.13 t/ha) at Khulna and 
BARI Barley 7 (2.25 t/ha) at Tangail. BARI Barley 
6 & BARI Barley 7 can also be well fitted in 
Fallow-Fallow-T. Aman cropping pattern. 

Adaptive trials with barley advance lines in 

barind areas 

Three advance barley lines viz. BHL-10, BHL-19 
and BHL-29 including one check variety BARI 
Barley-7 were evaluated following RCBD with 3 
replications at the FSRD site, Kadamshahar, 
Godagari, Rajshahi to select high yielding barley 
advance lines for drought areas. Among the lines 
BHL-29 (2.22 t/ha) gave the highest grain yield 
followed by BHL-19 (2.08 t/ha) showed identical 
yield and found suitable for barley production in 
High Barind Tract. 

Millet  

Advanced yield trial of finger millet 

Seven finger millets (IE-7018, IE-2043, IE-501, IE-
3618, IE-3392, IE-2619 and IE-3077) genotypes 
were evaluated following RCB design with three 
replications at Jamalpur, Gazipur and, Rangpur. 

Among the tested genotypes, IE-3392 (4.26 t/ha) 
and IE-2043 (3.84 t/ha) were selected for larger 
plot trial in the next year. 

Evaluation of pearl millet germplasm 

Nine pearl millet (IP-12839, IP-13624, IP-15256, 
IP-5389, IP-5793, IP-3706 , IP-4903, IP-13523 & 
IP-5711) lines (received from ICRISAT, India) 
were evaluated following RCBD with two 
replications at three locations viz. Gazipur, 
Jamalpur and Rangpur to select better performing 
pearl millet lines. Among the germplasm 
considering overall performance the entry IP13523 
(6.5 t/ha) with lowest plant height (127 cm) and 
IP5711 (5.6 t/ha) were selected for larger plot yield 
trial in the next year. 

Advanced yield of trial of proso millet 

germplasm 

Nineteen proso millets genotypes including check 
viz. BARI Cheena-1 (Tusher) were evaluated 
following RCB design with three replications at 
three locations viz. Jamalpur, Gazipur, and 
Rangpur. Among the lines 9 genotypes namely 
BD-1411, BD-777, BD-1447, BD-764, BD-762, 
BD-767, BD-768, BD-772 and BD-780 were 
selected based on yield and other desirable 
characters and their yield ranged from 2.88-2.33 
t/ha and need for verification. 

Observation trial of proso millet germplasm 

One hundred and sixteen exotic and local proso 
millet lines and one check BARI Cheena-1 
(Tusher) were evaluated following alpha lattice 
design with 2 replications at Gazipur. Among the 
tested lines, twenty lines viz. BD-1405, BD-1398, 
BD-793, BD-1446, BD-791, BD-1400, BD-1399, 
BD-1408, BD-1403, BD-771, BD-1454, BD-1447, 
BD-1459, BD-1456, BD-781, BD-768, BD-1378, 
BD-1461, BD-1492 and BD-1437 were found 
promising and their yield per plot range is 1071 to 
110g and selected for further future breeding 
programs. 

Breeder seed production of millets 

Seeds of BARI Kaon-1, BARI Kaon-2, BARI 
Kaon-3, and BARI Cheena-1 (Tusher) varieties 
were produced at Gazipur, Jamalpur, Burirhat and 
Ishurdi. Total 467 kg breeder seed of Kaon and 
Cheena were produced at four locations. 160 kg 
truthfully level seed (TLS) of BARI Kaon-2 were 
collected from farmer’s field of Munshigonj for 
distribution to the farmers and demonstration. 
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Kaon  

Up-Scaling of BARI varieties in charland, 

drought prone and hilly areas 

An adaptive trial was conducted using three 
released kaon varieties viz. BARI Kaon-1, BARI 
Kaon-2 and BARI Kaon-3 following RCBD with 
six dispersed replications in farmer’s field of 
Tangail, Munshiganj, Rajshahi and Bandarban. All 
the varieties were evaluated with local check in 
respective locations. Result showed that BARI 
Kaon 2 produced highest yield in all location and 
was promising variety than the local check and 
need to be large scale demonstration of this variety 
in tested locations. 

Sorghum  

Large plot yield trial of sorghum 

Seven sorghum lines (IS-2864, IS-3158, IS-9745, 
IS-29468, IS-24348, IS-19153 and IS-21891) were 
grown at four locations viz. Gazipur, Khulna, 
Shatkhira and Jamalpur to find out the suitable 
stable lines across the locations. Among the tested 
lines, five lines IS-2864 (3.05 t/ha), IS-3158 (3.75 
t/ha), IS-9745 (2.92 t/ha), IS-29468 (2.98 t/ha) and 
IS-19153 (2.88 t/ha) have been selected base don 
yield and dwarfness for further evaluation. The soil 
salinity was 2 to 10 ds/m during sowing to 
harvesting period. 

Buckwheat  

Characterization of buckwheat germplasm 

In Bangladesh, buckwheat is locally known as 

dhemsi and nutritionally enriched minor pseudo 

cereals. The experiment was conducted with five 

buckwheat genotypes viz. BD-10460, BD-4272, 

BD-4273, BD-4274, BD-4275 received from Plant 

Genetic Resource Centre (PGRC), BARI to 

characterize the germplasm. Among the germplasm 

BD-10460 did not germinated and BD-4273 had 

poor germination. Morphological variation was not 

remarkable and highest variation was found for 

total seed weight followed by total grain per plant 

and 1000 seed weight. Each germplasm was 

maintained through isolation and 385g seeds were 

produced and preserved for future breeding 

program. 

Oat  

Maintenance and seed increase of oat 

One oat line BD-4271 received from Plant Genetic 

Resources Centre (PGRC), BARI, Gazipur was 

maintained and to seed increased. Total 2.0 kg seed 

was harvested and preserved for future breeding 

program. 

Technology Transfer Activities 

During 2017-18, the Plant Breeding Division of 

BARI released one maize variety (BARI hybrid 

maize 16) and one barley variety (BARI barley 8). 

The Division also arranged 9 types of training 

program for scientist, DAE, SAAO, SSA, SA, 

NGO’S Seed Company personnel and farmers and 

trained 1860 personnel. There are 15 field days (11 

on maize & 4 on minor cereals) have been 

conducted for dissemination of technologies among 

farmers and other stake holders. 
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Potato 

Varietal Improvement 

Hybridization in potato 

Hybridization was done at Debigonj and Joydebpur 

using 132 genotypes/ varieties at both locations 

under 16 hours extended photoperiod to create 

variability, and for the selection of desirable 

genotypes. At Joydebpur, 126 out of 331 crosses 

and at Debigonj, 422 out of 1237 crosses produced 

berries. In total 210 g hybrid seeds were produced 

of which 135 g was at Joydebpur and rest at 

Debigonj. 

Production of seedling tubers of the potato 

hybrid (F1C0) population 

Hybrid seeds which were produced in 2017-18 at 

Gazipur and Debiganj were sown at Breeder Seed 

Production Centre, Debiganj on seedbed. Out of 

563 crosses selected 541 were germinated. 63 

single plants and 158 single tuber of 143 crosses 

were selected from total population. The harvested 

selected plants and tubers weighing 100 kg stored 

for next year observation. 

Selection of potato hybrids in subsequent clonal 

generations (F1C1, F1C2 and F1C3) 

Clonal selection after hybridization is a continuous 

process of early generation. During the selection of 

hybrid seedling tubers of potato are subjected to 

further selection after field trials in each clonal 

generation. At the initial stage, clonal selection of 

potato is practiced only at BSPC, Debigonj due to 

favourable soil type and climatic condition. During 

selection planted potato clones are subjected to 

selection as single plant, plant row and single plot 

in subsequent clonal generations. In F1C1, F1C2 and 

F1C3 generations 147 potato clones weighing 1363 

kg were selected and stored at BSPC, Debigonj for 

further evaluation. 

Preliminary yield trial with clonal potato 

hybrids  

Performance of 7 hybrid clones of potato was 

evaluated with check varieties BARI Alu-7 

(Diamant), BARI Alu-25 (Asterix) and BARI Alu-

28 (Lady-Rosetta) at Debiganj, and Gazipur. The 

significant influence was observed of different 

environmental factors of different locations on the 

expression of different characters of potato. Among 

the seven hybrid clones, clone 14.11 gave the 

significantly highest yield (47.108 t/ha) which was 

statistically similar with 14.01 (43.055. t/ha) and 

14.44 (42.845 t/ha). Clone 14.11, 14.01 and 14.44 

can be selected for next year trial due to their 

higher yield potential. The lowest yield was found 

from the check variety Asterix (24.82 t/ha). In case 

of location effect the highest yield was found from 

Gazipur (39.43 t/ha) and lowest from Debiganj 

(32.94 t/ha). Seed tuber grade percentage showed 

satisfactory performance among the genotypes and 

over the locations. The entire hybrid clone 

performed better than check regarding growth and 

yield contributing characters. So al the clone can be 

selected for SYT Trial. 

Secondary yield trial with clonal potato hybrids  

Performance of 10 hybrid clones of potato was 

evaluated with four check varieties BARI Alu-7 

(Diamant), BARI Alu-13 (Granola), BARI Alu-25 

(Asterix) and BARI Alu-28 (Lady-Rosetta) at 

Debiganj, Gazipur and Jamalpur. Among the ten 

hybrid clones, clone 13.18 gave the significantly 

highest marketable yield (53.11 t/ha) at 65 DAP in 

Jamalpur this genotype also gave highest average 

marketable yield (36.18 t/ha). Clone 13.18 can be 

selected for next year trial due to its higher tuber 

yield potential as early bulker. Clone 13.18 gave 

the statistically highest marketable tuber yield (60.1 

t/ha) at Debiganj during final harvest which was 

statistically similar with the clone 13.18 (57.41 

t/ha). The significantly average highest marketable 
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yield (54.78 t/ha) was observed in also clone 13.18 

which was identical to clone 13.19 (52.62 t/ha), 

whereas the lowest tuber yield (25.17 t/ha) was 

found in check Granola at Gazipur and the lowest 

average marketable yield (22.57 t/ha) was also 

found in Granola. Clone 13.18, 13.19 and 13.7 can 

be selected for next year trial due to their higher 

tuber yield potential. The highest dry matter 

percentage at harvest was found in check variety 

Lady Rosetta (25.6) at Jamalpur. Considering the 

average over locations, here check BARI Alu-28 

(Lady Rosetta) again gave the statistically highest 

percentage of dry matter (24.21). In case of dry 

matter percentage 13.7, 13.9, 13.16, 13.17 and 

13.21 performed good. Therefore, these clones 

were suitable for processing purpose.  Seed tuber 

grade percentage showed satisfactory performance 

among the genotypes and over the locations. 

Finally clone 13.18, 13.19 and 13.7 can be selected 

for AYT on the basis yield and othet characters. 

Advanced yield trial of clonal potato hybrids  

Four clonal hybrids of potato were evaluated with 
three check varieties BARI Alu-7 (Diamant), BARI 
Alu-25 (Asterix) and BARI Alu-28(Lady-Rosetta) 
at six locations during 2017-18 for seventh 
generation. Tuber yield at 65 DAP was recorded to 
identify the early bulker genotypes. The highest 
yield was found (32.22 t/ha) in clone 12.13 at 
Jashore. This clone also performed the best in case 
of average yield (24.31 t/ha) over the locations. 
However, all the tested clones performed more than 
18 t/ha and tested clone did not differ 
conspicuously from checks regarding early 
bulking. At final harvest, dry matter percentage 
was the highest with check variety Lady Rosetta 
(28.60) at Jamalpur. Considering the average over 
locations, BARI Alu-28 (Lady Rosetta) again gave 
the highest percentage of dry matter (23.16) as 
well, while tested clone had far lower dry matter 
content. Those cannot be selected for processing. 
Clone 12.13 gave the statistically highest tuber 
yield (52.37 t/ha) at Gazipur. The significantly 
average highest yield (42.32 t/ha) was also 
observed in clone 12.13. Clone 12.13, 12.7 and 
12.8 can be selected for RYT due to their higher 
tuber yield potential. 

Participatory variety selection of advanced 
clonal hybrids 

Four clonal hybrids with three checks varieties 
were evaluated at farmer’s field under participatory 
variety selection to understand the performance as 

well as farmers opinion. In case of average yield of 
all locations the highest tuber yield (38.35 t/ha) was 
recorded in 12.13 followed by 12.8 (37.78 t/ha) and 
lowest average yield was found in check varieties 
BARI Alu-28 (Lady Rosetta) (28.27 t/ha). 
Considering size, shape and colour, farmers of all 
locations showed their keen interest about all the 
clones but varied location to location. 

Regional yield trial of clonal hybrids of potato 

Two clonal hybrids of potato namely 11.68 and 
11.77 along with check varieties BARI Alu-7 
(Diamant), BARI Alu-25 (Asterix) and BARI Alu-
28 (Lady Rosetta) were evaluated at six different 
agro ecological environment/locations during 2017-
18 cropping season in RYT. Clone 11.68 gave the 
statistically highest tuber yield (51.60 t/ha) at 
Jamalpur during final harvest at 95 DAP and this 
clone also gave the significantly highest average 
yield (42.49 t/ha). Another clone 11.77 also gave 
higher yield (38.27 t/ha) than the three checks. 
Average dry matter percent of two tested clones was 
also satisfactory (>20%) which is suitable for 
processing purpose. Organolaptic taste performance 
of boiled potato showed that clone 11.77 performed 
best than checks regarding taste, appearance and 
texture. Therefore, considering the yield and other 
criteria both the clonal hybrids can be recommended 
for the release as commercial variety (s). 

Participatory Variety Selection of Clonal 
Hybrids 

Two clonal hybrids with check varieties were 
evaluated at farmer’s field under participatory 
variety selection to understand the performance as 
well as farmers opinion. On the average of all 
locations, both the tested hybrid clones produced 
higher yield than check varieties. The highest 
average highest tuber yield (40.82 t/ha) was 
recorded in 11.68 followed by 11.77 (37.25 t/ha) 
and lowest average yield was found in check 
varieties BARI Alu-28 (Lady Rosetta) (28.27 t/ha). 
Most of the farmers were very much interested for 
both the clonal hybrids 11.68 and 11.77 for their 
size, shape, color but varied location to location. 
Therefore, these two clones can be recommended 
for the release as commercial varieties. 

Preliminary yield trial of exotic potato varieties 

in first generation for table and processing 

purposes 

Eleven exotic potato varieties namely, Alberta, Al. 

Russet, Arizona, Dunstar, Innovator, Fontane, 

HZD1249, Ottawa, Primavera, Sayada and Tiamo 
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with four checks were evaluated at six locations for 

yield and yield contributing characters. The highest 

tuber yield 38.91 t/ha was recorded in genotype 

HZD1249 at Gazipur location. The genotype 

Arizona gave the highest average yield (28.48 t/ha) 

which was statistically similar with Diamant (27.44 

t/ha) and HZD 1249 (27.05 t/ha). The genotype 

Tiamo produced the lowest yield 10.61 t/ha at 

Jashore. The genotype Sayada showed the lowest 

average yield (15.87 t/ha) which was statistically 

similar with Tiamo (17.23 t/ha). As it is a frist year 

trial we accept that the yield of exotics were 

satisfactory. Considering the overall yield and other 

characters all the genotypes can be selected for 

further evaluation in the next year. 

Secondary yield trial of exotic potato varieties 

for table and processing purpose 

Performance of twelve genotypes of potato was 
evaluated with four check varieties BARI Alu-7 
(Diamant), BARI Alu-13 (Granola), Lady Rosetta 
and BARI Alu-25 (Asterix) in Debiganj, Gazipur, 
Munshiganj, Bogura and Jamalpur. Among the 
twelve hybrid genotypes, Sun Red gave the 
significantly highest marketable yield (41.28 t/ha) 
at 65 DAP in Gazipur this genotype also gave 
second highest average marketable yield 
(27.85t/ha) across the location. On the other hand, 
Messi gave the highest average marketable yield 
(27.85 t/ha) across the location. Messi and Sun Red 
can be selected for AYT due to their higher tuber 
yield potential as early bulker in compared to check 
variety Granola. Cereza gave the statistically 
highest marketable tuber yield (31.80 t/ha) during 
final harvest which was statistically similar with 
the Messi (31.24 t/ha) and Margarita (30.55t/ha). 
Cereza, Messi and Margarita can be selected for 
AYT due to their higher tuber yield potential at 
final harvest.  

Advanced yield trial with exotic potato varieties 

for table and processing purpose 

Five exotic varieties were evaluated with three 
check varieties BARI Alu-7 (Diamant), BARI Alu-
25 (Asterix) and BARI Alu-28 (Lady-Rosetta) at 
six locations during 2017-18. Tuber yield at 65 
DAP was recorded to identify the early bulker 
genotypes. The the best average yield (23.42 t/ha) 
was found in Fortus over the locations and it was 
assumed that Fortus is good as early bulker. There 
were no early mature exotic varieties and all the 
tested varieties were matured in between 85-95 
days. At final harvest, the highest average yield 

(31.58) over the locations was found in Fortus. 
Colomba and Zina Red (30.84 t/ha) also gave 
similar higher yield. All the tested varieties gave in 
between 18 - 21% dry matter content which might 
be acceptable for table potato only but not for 
processing. Therefore, Fortus, Colomba and Zina 
Red may be selected for Regional Yield trial. 
Exotic varieties Alouette and  Carolus also selected 
for RYT due to resistant against late blight. 

Participatory Variety Selection of Advanced 

Exotic Potato Varieties for Table, Export and 

Processing Purposes 

Five exotic potato varieties selected from last three 
consecutive years along with check varieties were 
evaluated in farmer's field of six different locations. 
The average highest tuber yield (40.06 t/ha) was 
recorded in Colomba followed by Alouette (38.79 
t/ha) and lowest average yield was found in check 
varieties BARI Alu-25 (Asterix) (32.73 t/ha). 
Considering size, shape and colour, farmers of all 
locations showed their keen interest about all the 
exotic Varieties but varied location to location. 

Regional yield trial with exotic potato varieties 

Five exotic potato varieties along with three check 
varieties were evaluated at six different agro 
ecological environments/locations during 2016-17 
cropping season in RYT. Cimega gave the 
significantly highest yield in Gazipur (42.83 t/ha) 
at 65 DAP also gave significantly highest average 
yield (30.78 t/ha), which was statistically similar 
with 7 four 7 (31.20 t/ha). Therefore, Cimega and 7 
four 7 can be recommended for the release as 
commercial varieties due to their higher tuber yield 
potential as early bulker. 7 four 7 gave the 
statistically highest tuber yield (54.45 t/ha) at 
Jamalpur during final harvest and this variety also 
gave the significantly highest average yield (46.15 
t/ha). Cimega, Memphis and Taisiya also gave 
higher yield (44.63 t/ha), (43.17 t/ha) and (40.17 
t/ha) than the three checks, respectively. Cimega 
and Farida performed best than checks regarding 
taste, appearance and texture. All exotic varieties 
gave higher average yield than checks at 95 DAP. 
Therefore, considering the yield and other 
parameters these varieties can be recommended for 
the release as commercial variety (s). 

Participatory variety selection of exotic potato 

varieties 

Five exotic table potato varieties along with check 

varieties BARI Alu-7 (Diamant), BARI Alu-25 
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(Asterix) and BARI Alu-28 (Lady Rosetta) were 

evaluated at farmers’ field of six different agro 

ecological environments/ locations during 2017-18 

cropping season in PVS. Yield of all the tested 

exotic varieties varied significantly between 

locations to location. The highest average tuber 

yield (46.55 t/ha) was recorded in Cimega followed 

by 7 four 7 (44.94 t/ha) and Memphis (43.22 t/ha) 

and lowest average yield was found in check 

varieties BARI Alu-28 (Lady Rosetta) (30.52 

t/ha).Considering size, shape and colour, farmers of 

all locations showed their keen interest about all 

the exotic varieties but varied location to location. 

Therefore, these exotic varieties can be 

recommended for the release as commercial 

varieties. 

Observation Trial with Clonal Hybrids and 

Exotic Varieties against Natural High 

Temperature Stress for Early Planting 

Farmers in the northern part of Bangladesh 

cultivate potato using BARI released varieties 

which are not suitable for that climatic condition. 

Therefore, they do not get optimum yield and 

sufficient economic benefit. Another point is that 

farmers of north Bengal cultivate potato two times 

within the season. Although our released varieties 

are not suited perfectly in that region but they still 

cultivate by gaping one crop production to make up 

cropping pattern. Under this circumstances, early 

planting variety (early heat tolerant) development 

is an essential task. Therefore, development of 

early and heat tolerant variety and short duration 

(80 Days) were the objectives into consideration 

regarding this experiment. Observation trial of 

exotic varieties against natural high temperature 

stress was conducted at Breeder seed production 

centre, Debigonj during rabi season 2017-2018. 12 

exotic varieties and two checks, BARI Alu-72 and 

BARI Alu-41 were studied. 7 Four 7, Fortus, 

Farida and Taisiya gave higher yield than checks. 

These 4 genotypes need to be evaluated further. 

Screening of the Potato Variety for Export 

Potential 

The present study was therefore undertaken to 

identify the suitable potato varieties for export with 

a view to sustainable potato production in the 

country. Thirty three released potato varieties were 

evaluated at four different agro ecological 

environments/locations during 2017-18 cropping 

season for selecting export suitability of the 

variety. Tuber yield and grading by percent number 

and weight revealed that among the tested varieties 

varied significantly between the locations and 

within location. The highest average yield 40.67 

t/ha was recorded in BARI Alu-50 followed by 

BARI Alu-58 (40.11 t/ha), BARI Alu-52(38.98 

t/ha) and BARI Alu-47 (38.19 t/ha). BARI Alu-62 

required maximum days to sprout (113.25 days) 

followed by BARI Alu-53 (107.25 days). BARI 

Alu-55 and BARI Alu-62 scored best regarding 

degree of shrinkage, loss of colour and 

marketability at Gazipur. BARI Alu-62 showed 

minimum weight loss (25.90%) and on the other 

hand, BARI Alu-55 showed minimum rottage loss 

(27.24%) at 150 days after storage at Gazipur. 

After compilation of all locations dormancy and 

post harvest storage data final decision can be 

made.  

Participatory Advance Yield Trial of CIP 

Processing Qualities Potato Clones through 

Mother & Baby Trial Design in Bangladesh  

The present trial was conducted to select 
processing varieties/clones through participatory 
variety selection approach using Mother and Baby 
trial design (M&B). Five CIP advance potato 
clones with three check varieties were included in 
the Advance Yield Trial during 2017-18 for 
growth, yield and postharvest processing quality 
study at six locations. The significantly average 
highest marketable yield (44.51 t/ha) was observed 
in also clone CIP-225 which was statistically 
similar with CIP-218 (43.29 t/ha) and CIP-235 
(43.01 t/ha). Among the clones CIP-225, CIP-218 
and CIP-235 can be selected due to their higher 
tuber yield potential. In case of organoleptic test, it 
was found that CIP-235 performed best than checks 
regarding taste, appearance and texture. Average 
dry matter percent of all tested clones was not 
satisfactory for processing purpose. Considering all 
the parameters supplied by two processing 
companies all the clones are not suitable for 
processing in Bangladesh condition. Therefore, 
these 3 clones (CIP-218, CIP-225 and CIP-235) 
could be selected as good quality high yielding 
table potato and should be placed in RYT on next 
year to release as variety(s) for Bangladesh 
condition. 

Morphological Characterization of Advanced 

Breeding Lines and Exotic potato Varieties 

The present study was undertaken to collect 

information on genetic divergence in the newly 
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acquired genotypes so that useful parental materials 

for the breeding program could be selected. Fifteen 

exotic varieties and sixteen clones were 

characterized at Tuber Crops Research Center, 

Bangladesh Agricultural Research Institute, 

Joydebpur, Gazipur, Bangladesh during winter in 

2017-18 following the DUS (Distinctness, 

Uniformity and Stability) descriptor which is 

approved by the National Seed Board of 

Bangladesh and descriptor of IBPGRC, Rome 

Italy. There were observed the morphological 

characteristics in addition agro-morphic characters 

too. Large variation was found among the 

genotypes and distinct characters were recorded 

which could be help to find out the respective 

variety as well. Furthermore, lot of information 

were identified which could provide important 

information to the breeders. 

Maintenance of Released Potato Varieties, 

Germplasm, Lines and TPS Parents 

Any variety, line, genotypes and land raceses 

considerd as germplasm which are very impotant 

for breeding point of view. Number of germplasm 

is also important for genetic base of the population. 

If the number is high the genetic base is high and 

contained high genetic pool. Some of the materials 

contained some valuable genes which are important 

for future breeding work. In that case Maintenance 

breeding is very much important for conservation 

as well as preservation of gene pool in future use. It 

is also necessary for breeding programme in our 

country, where the variability of potato is very low 

because potato is not a crop in this region. 

Maintenance breeding is the routine work of TCRC 

for future use of valuable materials. Potato needs to 

grow every year and stored in cold storage in our 

climatic conditions. Each and every year all the 

germplasm grown under net house in BSPC, BARI, 

Debigonj and after harvest stored in cold storage. 

This year also conduct the same experiment for this 

same purpose. A total of 1165 kg seeds of potato 

were preserved in Breeder Seed Production Center 

cold store, Debiganj, Panchagarh collected from 

233 potato variety/germplasm/hybrid clone during 

2017-2018.The preserved materials will be used in 

future for variety development programme. 

Multiplication, Purification and Maintenance of 

indigenous Potato Varieties  

Indigenous potato variety (IPV) contents higher 

proportion of amylopectin than EPV which make 

them sticky and testier. In spite of low yields, the 

IPV are popular among the growers and consumers 

mainly for containing higher percentage of dry 

matter and as such exhibit good keeping quality 

under ordinary temperature. Besides, IPV gives 

reasonable yield under low input condition and 

because of that, it fits well into the production 

system of small and marginal farmers. Due to 

farmers and consumers acceptability particular 

attention should be given to the maintenance and 

improvement of IPV. That’s why these materials 

should be maintained and purified through clonal 

selection over the year. After purification each year 

yield performance should also checked with view 

to how much progress of yield compared to 

previous year. These were the objectives for this 

trial. During 2017-18 cropping year, quality seeds 

of nine indigenous variety viz. Ausha, Challisha, 

Dohazari, Indurkani, Lalpakri, Patnai, Sadaguti, 

Shilbilati and Sindurkota were produced under net 

house condition. 374 Kg seeds preserved in cold-

storage of BSPC, Debiganj, Panchagarh for next 

your use. 

Biotechnology and Seed Production 

Production, Distribution and in vitro 

Maintenance of Potato Varieties/Germplasm 

In vitro plantlets of potato were produced from 

virus free potato tubers of different potato varieties 

and genotypes using MS media under aseptic 

conditions during 2017-18.Several subcultures 

were done for plantlets production and short term 

conservation. A total of 18613 and 2990 disease 

free plantlets of BARI released potato varieties and 

CIP genotypes, respectively were dispersed to 

Breeder Seed Production Centre, Debigonj for G0 

generation development. Moreover, 222.7 kg virus 

free mini tubers of BARI released varieties, 11.8 kg 

breeder seed of CIP genotypes were sent to BSPC, 

Debigonj for multiplication. A total of 24 CIP 

clones having581 and 21 BARI released potato 

varieties having 5101 disease free plantlets have 

been maintained at Tissue Culture Lab of TCRC, 

BARI lab as mother stock.   

Production of Minituber (G1 Generation) from 

in vitro Plantlets at Net House Conditions 

Mini tuber production of potato was done from 

virus free in vitro plantlets of potato at net house of 

TCRC, BARI during 2017-18. Number of 

minituber per plant 32.8, 25.2, 30.4, 26.2, 55.0, 
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24.6, 31.4, 25.8, 29.6, 24.2, 9.6, 25.8 was recorded 

from the varieties BARI Alu-41, BARIalu-37, 

BARI Alu-63, BARI Alu-46, BARI Alu-35, BARI 

Alu-53, BARI Alu-40, BARI Alu-47, BARI Alu -

72, BARI Alu-56 and BARI Alu-50 and BARI 

Alu-73, respectively. The maximum weight of mini 

tuber per plant was found from the variety BARI 

Alu-41 (281.6 g)  followed by BARI Alu-73 

(265g), BARI Alu -37(249.4g), BARI Alu -

46(212.4g), BARI Alu-63(207.8g) ,BARI Alu -35 

(203.6g), BARI Alu 40 (185.0g), BARI Alu-

50(172.6g), BARI Alu-72(166.8g), BARI Alu-

47(154.8g), BARI Alu-53(131.4g) and BARI alu-

56 (121.2g). 

Production of Potato Tuber (G1 Generation) 
from Nutrient Film Technique Derived (NFT) 
Minituber at Net House Conditions 

An experiment was conducted at TCRC, BARI, 
Gazipur and Breeder Seed Production  Centre, 
Debigonj during 2017-2018. Hydroponic minituber 
of three varieties Katahdin, BARI Alu-7 and BARI 
Alu-13 from USA were used for potato tuber 
production (G1 Generation). A total of 1295,1568 
and 460 potato tuber was obtained from Kathadin, 
BARI Alu-7and BARI Alu-13, respectively. On the 
other hand, in Debigonj , 3000,3660 and 210 potato 
tuber was produced from Katahdin, BARI Alu-7 
and BARI Alu-13, respectively. A total of 221.2kg 
Katahdin, 233.10kg BARI Alu-7 and 670.0kg 
BARI Alu-13 tuber have been produced from two 
locations. Maximum number of tuber per plant was 
recorded (11) in BARI Alu-7 and highest 
weight(485.6g) of tuber per plant was recorded in 
BARI Alu-7. These tubers will be used as control 
materials for GM potato contained and confined 
field trial. All the varieties showed better 
performance at Debigonj conditions than Gazipur 
in terms of number and weight of tuber. 

Improvement of Indigenous Promising Potato 
Cultivars through Meristem Culture and Their 
Yield Performance Study with Traditional 
Cultivars 

Meristem culture has become a powerful and 
successful tool for virus elimination from infected 
plants and has been successfully applied in potato. 
A total of twenty meristem was isolated and 
cultured from five indigenous varieties namely, 
Shilbilati, Lalpakhri, Sadaguti, Jam Alu and patnai 
on basal MS media. Out of twenty meristem, seven 
were sub-cultured in MS media. DAS ELISA test 
has been conducted of these plantlets and  var. 
Patnai showed only one virus PVM positive. 

Fingerprinting of Indigenous Potato Varieties of 

Bangladesh using SUP Marker 

Twenty one indigenous potato cultivars (IPVs) of 

Bangladesh were selected for fingerprinting. This 

experiment was executed jointly with Molecular 

biology lab, TCRC, BARI, Gazipur and Michigan 

State University, USA.The genotypes have been 

characterized bySolcap SNPmarker for 

fingerprinting. Among the 21 samples, there are 

clear duplications. Primarily, we are thinking that 

of the 21 samples are really only from 6 different 

varieties having some clones have different names 

in different parts of the country. Secondly, in the 

large dendrogram 20 of the 21 clones cluster away 

from the US materials. This indicates a South 

American origin of these lines. Only one clusters 

with the US/European germplasms. 

Fingerprinting of BARI Released Cloned Potato 

Varieties using SSR Marker 

DNA of 14 different clone potato varieties were 

isolated using DNA isolation kit. Both quality and 

quantity of the isolated DNA were tested using 

Nano Drop spectrophotometer. PCR amplification 

is going on using 18 SSR primers for 

fingerprinting. Complete results have not yet 

generated.  

Molecular Characterization of BARI Released 

Sweet Potato Varieties Using SSR Marker 

The study were conducted at Molecular Biology 

Lab, TCRC, BARI, Gazipur during 2016-17. A 

total of 13 sweet potato varieties were selected for 

the present study. DNA has been isolated from 

fresh young leaves. Twenty three SSR primer pairs 

viz. IB242, IB297, IB324, IBACIP-1, IBS10, 

IBS11, IBR13, IBS17, IBS18, IBR21, IBC12, 

J175, J10, J67, J116, IB1809, IBJ544b, IBS01, IB-

R16, IB-R19, IB-R03, IB-R08 and IB-S07 have 

been identified and collected for PCR 

amplifications.   

Combining of PVY and PLRV Resistance Genes 

in Tetraploid Potato 

The M1, M2 and M3 populations were planted at 

TCRC research field in 2018 to find out PVY and 

PLRV resistance lines using ELISA and genetic 

markers. With these objectives, 133 lines planted 

and from them 80 lines were virus-negative. 

ELISA test was done for 64 lines from them 45 

lines found combined PVY and PLRV virus-free 
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and from them 15 lines were resistance. It was 

confirmed by PVY and PLRV marker analysis. 

Chloroplast Genome Sequencing and QTL 

Analysis of Stress Tolerant Potato Varieties 

This basic research project had been proposed for 

four years. We described first year results. 

Chloroplast genome sequencing study is under 

processed. Thirty one successful crosses between 

stress tolerant and susceptible potato varieties were 

found. BARI Alu- 22 (Salt tolerant), BARI Alu-72 

(Salt and heat tolerant), BARI Alu-73 (Heat 

tolerant), BARI Alu- 46, 53 and 77 (Late blight 

resistant) crossed with susceptible variety (BARI 

Alu-7, 8 and 25) for F1 populations development 

for QTL mapping. DNA from fresh potato leaves 

of potato varieties were isolated to know the 

genetic make- up using SSR marker. Final 

conclusion will be drawn after completion of the 

project.  

Development of 3-R-Gene GM Potato Variety 

for Late Blight Resistant Through 

Aagrobacterium-Mediated Gene Delivery 

System 

This is a collaborative research program with 

Michigan State University, USA and TCRC, BARI 

for development of 3-R- gene GM potato variety 

against late blight disease. 3-R- genes viz. RB 

(Rpi-blb1) and Rpi-blb2 and Rpi-vnt1.1 have been 

isolated from Solanumbulbocastanum and 

Solanumventurii, respectively. pCIP99 plasmid 

vector along with nptII selectable marker gene had 

been used to develop the GM potato variety. 

Twenty four events were developed at MSU, USA 

in BARI Alu-7 (Diamant) variety through 

Agrobacterium mediated gene delivery system. 

These events are being under trial for broad 

spectrum efficacy test against late blight disease. 

Superior 05 events will be imported in Bangladesh 

and the most superior one will be released as GM 

potato variety after contained and confined field 

trial which will resist vertically and horizontally the 

most devastating Phytophthora sp. even in the 

adverse conditions. We completed the regulatory 

work regarding the biosafety issues. 

Collection, Isolation and PCR Based Diversity 

Analysis of Phytophthora in Bangladesh 

Late blight disease incidence and severity and 

susceptibility on some selected varieties were 

observed in Bangladesh during 2017-18. The first 

symptom was observed in Debignonj, then rangpur 

and Nilphamari and gradullay symptoms were 

observed in Bogra, Jamalpur, Sherpur, Kishorgonj 

and rest of surveyed areas. The percent area ranged 

from 5 to 30% and severity level was mild to semi-

massive. The highest severity was found as highest 

Rangpur (30%) and Debigonj (20%), while the 

lowest was Cumilla, Hobogonj and Kishoregonj by 

5%.   Result on Detached Leaf Bioassay (DLBs) on 

Diamant and Katahdin under artificial inoculation 

from naturally leaf blight infected leaf 

(Phytophthorainfestans) showed that the tested 

varieties were susceptible to Phytophthorainfestans. 

Isolate have been in progress for PCR based 

diversity analysis. 

Production of Nucleus Seed Potato (G0 

Generation) using in vitro Plantlet 

This work was carried out to produce high quality 

minituber from in vitro plantlet. A total of 1829 kg 

minitubers were produced from 41021 plantlets 

during 2017-18 cropping season at Debiganj. The 

highest amount was contributed by the variety 

Cardinal (256 kg).  

Production of Breeder and Foundation Potato 

Seed at BSPC, Debiganj, Panchagarh During 

2017-18 

BSPC, Debiganj generated plantlets 20118 and 

received plantlets 20903 from TCRC to produce 

minituber. Minituber production from this amount 

of plantlets was 1829 Kg. G1 and G2 productions 

were 38.60 and 66.70 Kg from last year produced 

minitubers and G1 seed, respectively. A total of 

218 tons breeder seed was produced during 2017 

and 2018 year from where BADC has taken 94 tons 

and sold to growers and different companies 

around 13 tons. 

Cultural Practices 

Effect of Planting Time and Harvesting Time on 

the Performance of Sweet Potato 

A field experiment was conducted at three 

locations (Gazipur, Jamalpur, and Munshigonj) 

during October 2017 to April 2018 to find out the 

appropriate planting time and harvesting time in 

sweet potato. The treatment consisted of three 

planting time viz. 15 October, 15 November and 15 

December and the three harvesting time viz. 90 

DAP (Day after planting), 105 DAP, and 120 DAP. 

The result revealed significant variation in respect 
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most of the parameters. The treatment P2H3 

(planting time15 November, Harvesting time120 

DAP) appeared the best interacting treatments to 

achieve maximum yield at all locations like 

Gazipur, Munshigonj and Jamalpur (22.77 t/ha, 

35.06 t/ha and 28.26 t/ha) .P2H2 combination 

(planting time, 15 October and harvesting time 120 

day after planting) also showed nearer yield to 

P2H3. 

Effect of Urea Super Granule (USG) on the 

Yield Performance of BARI Panikachu-1 

(colocasiaesculenta l.) 

The experiment was carried out at TCRC, 

Joydevpur during February to September 2017 to 

evaluate the efficiency of USG application in 

comparison with prilled urea for sustainable 

production ofpanikachu (BARI Panikachu-1) 

production. There were six treatments, T1= N350 

(recommended N dose used as prilled urea), 

T2=N350 (recommended N dose used as USG), T3= 

N315 (10% reduction of recommended N dose as 

USG) T4= N280 (20% reduction of recommended N 

dose as USG) T5=N245(30% reduction of 

recommended N dose as USG),T6= control (native 

nutrient). The experiment was laidoutin 

randomized complete block design RCBD with 

three replications. The stolon and rhizome yields 

were significantly influenced by the application of 

USG. The highest stolon yield (26.78 t/ha) and 

rhizome yield (24.84 t/ha) were found in T4 

treatment (N280P180K250 kg/ha + CD 5 t/ha), 20% 

reduction of recommended N dose as USG) with 

highest BCR (2.0).Application of USG was found 

more efficient than prilled urea. This is the first 

year trial and need to verify the result. 

Inter Cropping Potato with Maize in Northern 

Part of Bangladesh 

An intercropping experiment was conducted at the 

Tuber Crops Research Sub-Center Research, 

Seujgari, Bogura during the rabi season of 2017-

18.The experiment consisted of five treatments, 

viz., T1= Sole Potato, T2 = 50% potato + 50% 

Maize (1:1), T3 = 75% potato + 25 % Maize (2:1), 

T4 = 25% potato + 75 % Maize (1:2), T5 = Sole 

Maize. The highest potato equivalent yield (31.60 

t/ha) was recorded in T2 treatment. The highest 

gross return (221200 tk/ha) was obtained from T2 

treatment. The highest gross margin (85700 tk/ha) 

was obtained from T2 treatment. 

Soil, Water and Nutrient Management 

Soil is the most important natural resource of 

Bangladesh and judicial soil management is the 

most important for getting desired yield and keeps 

the soil with full potential for further cultivation. 

Due to high cropping intensity, soil resource of 

Bangladesh has been over exploited and soil 

fertility declines. Soil, water and nutrient 

management section is currently working on soil 

fertility and organic matter enrichment through 

INM and IPNS system of tuber crops cultivation. 

Determination of Fertilizer Dose for Newly 

Released Potato Varieties 

Nutrient management and variety were evaluated 

on potato yield and soil properties at Grey Terrace 

soil of Joydebpur and Non-calcareous Grey 

Floodplain soil of Debiganj. Three promising 

released potato varieties such as Asterix, Lady 

Rosetta and Sagitta were evaluated under different 

levels of fertilizer. The five fertilizer treatments 

were: T1 (RDF), T2 (125% RDF), T3 (TCRC 

recommended dose of fertilizer), T4 (80 % RDF + 

Poultry manure, PM@ 3t ha-1) and T5 (control, 

native nutrient). The experiment was laid out in a 

randomized complete block design (RCBD) with 

three replications. Different fertilizer treatments 

and variety showed significant effect on the yield 

of potato over locations. The highest tuber yield 

(51.2 t/ ha) was found in 125% RDF which was 

followed by T4 (49.6 t/ha). In case of variety, 

Sagitta showed the maximum yield. Among the 

locations, the highest tuber yield was recorded in 

Debiganj. T4 showed the highest marginal benefit 

cost ratio (MBCR) which was closely followed by 

100% RDF.  Nutrient uptake by the plant and soil 

fertility status will be presented after having 

analytical value of plant and soil samples. 

Effects of Organic Manure and Inorganic 

Fertilizer on Storability and Nutritional Quality 

of Potato 

Organic manure and chemical fertilizers were 

tested on quality components and storability of 

potato tuber under different nutrient management 

and to study the post-harvest soil properties at 

Grey Terrace soil of Joydebpur and Non-

calcareous Grey Floodplain soil of Debiganj.  

There were six treatments - T1 (Control, native 

nutrient), T2 (100% recommended dose of 

fertilizers, RDF), T3 (Poultry manure, PM@ 3t ha-

1 + rest from RDF), T4 (Cowdung, CD @ 6 t h-1+ 
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rest from RDF), T5 (125% RDF) and T6 (Farmer’s 

practice, FP). The experiment was laid out in a 

randomized complete block design (RCBD) with 

three replications. Yield of potato was 

significantly (p≤0.05) influenced by the integrated 

use of organic manure and chemical fertilizers. 

The highest potato tuber yield (38.0 t ha-1) was 

found in 125% RDF at Debiganj. The maximum 

marginal benefit cost ratio was found in T3 (3 t 

PM ha-1 + rest chemical fertilizer from RDF). The 

minimum weight and rottage loss were found in 

T4 followed by T3.  Therefore, 3 t PM or 6 t CD 

ha-1 + rest chemical fertilizer from RDF was 

found to be suitable for sustainable potato 

production. The analytical value of post-harvest 

soil and the nutritional parameters will be 

presented after receiving the analytical data. 

Effect of Nitrogen Rate and Variety on the Yield 

and Quality of Potato  

Three newly released potato variety such as BARI 

Alu-31 (Sagitta), BARI Alu-41 (5.183) and BARI 

Alu-45 (Steffi) were tested under five levels of 

nitrogen (T1 =100% RDN, recommended dose of 

nitrogen), T2 =125% RDN, T3 =150% RDN, T4 

=175% RDN and T5 =75% RDN) at Breeder seed 

Production Centre (BSPC), Debiganj, Panchagarh 

during the Rabi season of 2016-2017. The 

experiment was laid out in a randomized complete 

block design (RCBD) with three replications. The 

highest tuber yield (47.56, 47.71 and 35.62 t/ha 

for 2015-16, 2016-17 and 2017-18, respectively) 

was recorded in T3 (150% STB N) treatment, 

which was statistically identical to T4 (175% 

RDN) treatments .In case of variety there was no 

significant variations on tuber yield of potato. On 

the other hand significant variation was observed 

in different varieties of potato for quality 

attributes. Highest dry matter content, starch 

content, lowest number of scab infected tuber and 

senescence% were found in BARI Alu41(5.183). 

Nitrogen application in potato varieties showed 

insignificant influence on quality attributes. 

Combined effect showed insignificant influences 

between varieties and nitrogen levels. BARI 

Alu41 (5.183) was found superior over other 

varieties as far as quality attributes. Treatment T3 

(150% RDN) was found superior over other 

treatments in terms of yield. 

Organic Cultivation 

Performance of Export Purpose Potato Varieties 

for Organic Cultivation 

An experiment was conducted to evaluate the yield 

and quality of some export-oriented potato varieties 

under organic management practices. The 

experiment was executed at the organic block 

under TCRC research field, Joydebpur during the 

year of 2017-18. Ten export-oriented varieties 

namely BARI Alu-7, BARI Alu-8, BARI Alu-13, 

BARI Alu-25, BARI Alu-27, BARI Alu-35, BARI 

Alu-41, BARI Alu-44, BARI Alu-45 and BARI 

Alu-46 were evaluated. These varieties were 

evaluated under organic production system where 

soil fertility was managed with different organic 

fertilizers like Cow dung, Vermicompost, 

Trichocompost, and Neem Oil Cake @ 5t/ha each 

and different botanicals were used to reduce the 

pest attack. The highest organic tuber yield (27.4 

t/ha) was found from the variety BARI Alu-41 

which was followed by BARI Alu-46 (27.2 t/ha) 

and BARI Alu (27.0 t/ha) and were statistically 

identical. The highest dry matter (22.6%) as well as 

maximum cost benefit ratio (2.19) was obtained 

from the variety BARI Alu-41. BARI Alu-41, 

BARI, BARI Alu-46 and BARI Alu-8 could be 

brought under organic cultivation as export purpose 

for global organic market.  

Effects of Organic Fertilizers on the Yield and 

Processed Product Quality of Potato Verities 

This experiment was executed at the organic block 

under TCRC research field, Joydebpur during the 

year 2017-18 to assess the influence of organic 

fertilizers on the yield of potato and thereafter on 

the quality of potato chips and French fries. 

Performance of five organic fertilizers namely 

Cowdung, Mega Organic Fertilizer, Vermicompost, 

Trichocompost and North Bengal Organic 

Fertilizer with two potato varieties e.g. BARI Alu-

25 and BARI Alu-28 were evaluated. Mega 

Organic Fertilizer with BARI Alu-28 gave the 

highest yield (27.4 t/ha) which was at par with 

BARI Alu-25 (27.0 t/ha) treated with same 

fertilizer and both were identical but statistically 

different from most of the treatments. In most case, 

quality of chips and French fries was found better 

from cow dung as well as Mega Organic Fertilizer 

for both varieties. 
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Performance of Some Indigenous Potato 

Varieties Under Organic Practices 

An experiment was conducted to find out the yield 

potential of eight indigenous varieties under 

organic management practices at RARS, Burirhut, 

Rangpur. The highest tuber yield was found from 

the variety LalPakri (13.32 t/ha) which was 

followed by Sadaguti (11.13t/ha) and Indurkani 

(10.67 t/ha) and statistically similar. On the 

contrary, the lowest tuber yield (4.78 t/ha) was 

recorded in Dohazari. This is the 2nd year findings 

and need repeat to verify the result. 

Evaluation of Stolon Producing Taro Genotypes 

under Organic Farming System 

Three released variety of Panikachu (Colocasia 

esculenta L) namely, BARI PK-1, BARI PK-2 and 

BARI PK-3 along with a local line as check were 

evaluated to find the superior variety under organic 

cultivation system. This experiment was executed 

at ‘Organic Block’, TCRC research field, Gazipur 

over the period from February to August, 2017. 

Soil fertility and pest management was done 

following organic practices and standards. Cow 

dung, Trichocompost and Neem Oil Cake (NOC); 

each one was applied @ 8t/ha and different 

botanicals were used to reduce the pest attack. 

There was significant difference among the 

varieties in respect of most of the yield contributing 

characters and BARI PK 1 showed better in all 

attributes except plant height. Accordingly, the 

highest stolon yield (18. t/ha) was found from the 

variety BARI PK-1 which was followed by BARI 

PK-2 (11.71 t/ha) and was statistically different 

from all other varieties including check.  

Effect of Planting Date and Spacing on the Yield 

of Early Harvesting ‘Baby’ Potato Tubers and 

Their Economics 

The experiment was conducted at Breeder Seed 

Production Center, Debigonj during the Rabi 

season 2017-18 consisted of four planting date and 

four spacing using Randomized Complete Block 

Design (RCBD) with three replications within the 

unit plot size of 3.0m × 2.4m. The test crop was 

BARI Alu-13 (Granola). There was no significant 

effect of spacing but planting date had significant 

effect on the yield and yield contributing 

characters. The highest tuber yield (19.93 t/ha) was 

found from the 2nd planting date (i.e. 14th October). 

Interaction effect of planting date and spacing was 

highly significant and second planting date with 

more spacing (D2S1) gave the highest tuber yield 

(22.16 tha-1) while the lowest tuber yield (3.76 t ha-

1) was recorded from 3rd planting date with medium 

spacing (D3S2). However, the highest gross return 

(554,000 TK/ha) was found from the 2nd planting 

(14th October) maintaining the spacing 50 cm and 

25 cm. 

Bulking Behaviour of Promising Potato 

Varieties   

The experiment was conducted at Breeder Seed 

Production Centre (BSPC), Debiganj, Panchagarh 

during the Rabi season of 2017-2018 to find out the 

suitable time of harvest for getting desirable yield 

of promising potato varieties. Six harvesting was 

done at 10 days interval started from 50 DAP and 

continued up to 100 DAP. Three promising potato 

varieties such as BARI Alu-46, BARI Alu-62 and 

BARI Alu-63 were included in the study. The 

highest tuber yield (33.55 t/ha) and maximum dry 

matter (18.57%) was found in BARI Alu-46. Yield 

and dry matter was increased with the increase of 

harvesting period. 100 DAP provided significantly 

higher yield (40.81 t/ha) and dry matter (19.6%). 

However, significantly the highest yield (45.58 

t/ha) and rich in dry matter (20.1%) were found 

from the variety BARI Alu-46 harvested at 100 

DAP and which was followed by 90 DAP with the 

same variety. On the other hand, the lowest tuber 

yield was found in BARI Alu-63 (10.20 t/ha) when 

harvested at 50 DAP.  

Pest Management 

Disease Management 

Survey of Major Potato Diseases of Bangladesh 

A survey work was conducted to observe the 

incidence of potato diseases at Bogura and 

Joypurhut region in Bangladesh. Late blight disease 

incidence was relatively high in Punat upazilla of 

Joypurhut and next in Kahalu upazilla of Bogura 

district and low in Joypurhut sadar, Gabtoli and 

shibganj upazilla of Bogura. The highest incidence 

of Potato Leaf Roll Virus was in Kahalu upazilla of 

Bogura. Medium incidence of common scab and 

mosaic were observed in Punat, Joypurhut. 

Incidence of stem rot and black leg was not 

observed in these areas and low incidence of 

bacterial wilt, early blight, stem canker, black 

scurf, and PVY of potato were observed. 
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Screening of Different Released Varieties against 

Post Harvest Disease Under  Natural  Storage 

Conditions 

A study was conducted on the performance of 

different potato varieties was assessed to post 

harvest rottage at Joydebpur under natural storage 

conditions.  The percentage of tuber rot due to 

disease was increased with the increase of time. 

Considering all criteria, BARI Alu-7, BARI Alu-8, 

BARI Alu-36, BARI Alu-40, BARI Alu-41 and 

BARI Alu-57 found to be better for long shelf life 

under natural storage condition up to 180 days.   

Survey on The Status of Different Field Diseases 

of Export Oriented Released Potato Under 

Organic Production 

A survey work was conducted to observe the 

incidence of potato diseases at ‘Organic Block’ 

under the existing experimental field of Tuber 

Crops Research Centre, Joydebpur, Gazipur during 

2017-18. The late blight and viruses were observed 

in the surveyed area during the growing season. 

The incidence of viruses was lower ranged from 

0.33 to 00.66%, whereas the late blight incidence 

was higher ranged from 3.33 to 41.67% among the 

tested varieties. The varieties namely BARI Alu-41 

and BARI Alu-46 were found completely free from 

late blight and there were no any viruses observed 

in BARI Alu-7, BARI Alu-8, BARI Alu-13 and 

BARI Alu-45. 

Validation Trial of Seed and Soil Treatments on 

Controlling Common Scab Disease of Potato at 

Joydebpur 

An experiment was conducted at TCRC, BARI, 

Gazipur to find out the effective management 

practices in controlling common scab of potato var. 

Diamant. A total of eleven (08) treatments were 

selected as different combinations of seed and soil 

treatments. The effect of treatments varied among 

them to reduce common scab of potato. The 

treatment T8 means  apply stable bleaching powder 

(SBP) with at 25 kg/ha before seed sowing into the 

soil and  seed treatment with Dithane M-45 @ 

0.2% found to be more effective to control 

common scab based on disease the incidence and 

severity.   

Integrated Management of Virus Diseases in 

Potato 

An experiment was conducted to evaluate nine 

treatment combinations for managing virus 

diseases of potato during 2017-18 at the 

experimental field of TCRSC, Seujgari, Bogura. 

Effect of treatment combinations were varied 

significantly. Among them, T4 {Barrier crop + 

Rouging + Spraying of Admire (@ 0.5ml/L, 4 

times at 10 days interval)} showed the lowest virus 

diseases incidence and produced the highest yield 

and which was 48.33% higher than control.  

In Vitro Evaluation of Potato Varieties against 

Late Blight Disease by Detached Leaf Methods 

A total of nine BARI released potato varieties were 

evaluated against late blight pathogen 

(Phytophthora infestans) under artificial 

inoculation condition through detached leaf method 

at joydebpur. Out of nine varieties, BARI Alu-25 

(Asterix) was found more susceptible compared to 

other varieties and late blight resistant varieties 

BARI Alu-46 and BARI Alu-53  followed by 

BARI Alu-36 were found more tolerant to this 

pathogen. 

Screening of Potato Varieties and Germplasm 

against Late Blight 

A total 33 BARI released potato varieties and 2 

promising germplasm were evaluated against late 

blight disease under natural inoculum pressure 

during last three cropping seasons (2015-16, 

2016-17 and 2017-18). Field experiment was 

conducted under natural inoculum pressure in 

farmers' field, Khaturia, Domar, Nilphamari and 

RARS, BARI, Burirhat, Rangpur to evaluate 35 

(thirty five) potato varieties/germplasm against 

late blight disease during 2015-2016, 2016-17 and 

2017-18 cropping season.  None of the 

variety/germplasm was found immune. One 

variety like BARI Alu-46, two germplasm viz. 

Alouette and Carolus found highly resistant in 

every year. Rest two late blight resistant varieties 

like BARI alu-53 and BARI alu-77 were highly 

resistant in cropping seasons 2015-16 and 2016-

17 but in 2017-18 cropping season showed 

moderate resistance. Yield of BARI alu-46, BARI 

alu-53, BARI alu-77, Alouette and Carolus was 

30.87 to 48.38 t ha-1 , 23.33 to 28.53 t ha-1 , 17.79 

to 29.37 t ha-1 , 35.11 to 53.79 tha-1 and 31.23 to 

38.50 tha-1 respectively. In respect of resistance 

and tuber yield performance of promising 

germplasm Alouette and Carolus was far better 

than all others released late blight resistant 

varieties. 

mailto:M-45@0.2%25
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Screening of Selected Potato Varieties and 

Germplasm against Late Blight Disease of 

Potato Under Field Conditions at Bogura 

Two late blight (LB) resistant introduced 

germplasms (Alouette and Carolus) and fifteen 

potato varieties namely BARI Alu-25, BARI Alu-

38, BARI Alu-46,BARI Alu-53, BARI Alu-64, 

BARI Alu-65, BARI Alu-66, BARI Alu-67, BARI 

Alu-68, BARI Alu-69, BARI Alu-70,BARI Alu-71, 

BARI Alu-72, BARI Alu-73 and BARI Alu-77 

were evaluated against late blight disease under 

natural inoculum pressure at TCRSC, Bogura 

during 2017-18. Among the tested 

varieties/germplasms, five varieties/germplasms 

namely BARI Alu-46, BARI Alu-77, BARI Alu-

53, Alouette and Carolus were found highly 

resistant to late blight disease. 

Screening of Potato Varieties against Black 

Scurf Disease of Potato  

Sixteen potato varieties namely BARI Alu-13, 

BARI Alu-35,  BARI Alu-36, BARI Alu-40, BARI 

Alu-41, BARI Alu-46, BARI Alu-47, BARI Alu-

48, BARI Alu-49, BARI Alu-53, BARI Alu-56, 

BARI Alu-59, BARI Alu-60, BARI Alu-61, BARI 

Alu-62 and BARI Alu-63 were evaluated against 

black scurf disease under natural inoculum 

pressureat TCRSC, Bogura during 2017-18. In the 

study, no varieties were found to resistant against 

Black scurf. Among the tested varieties, eight 

varieties namely,BARI Alu-35, BARI Alu-36, 

BARI Alu-40, BARI Alu-56, BARI Alu-60, BARI 

Alu-48, BARI Alu-49 and BARI Alu-62 were 

resistant and eight varieties namely BARI Alu-13, 

BARI Alu-46, BARI Alu-53, BARI Alu-59, BARI 

Alu-61, BARI Alu-47 and BARI Alu-63 were 

moderately resistant to black scurf disease. 

Screening of Different BARI Released Varieties 

against Common Scab Disease of Potato at 

Joydebpur 

Fourteen BARI released varieties including two 

checks as BARI Alu-7 and BARI Alu-8 were 

evaluated at Tuber Crops Research Centre, BARI, 

Joydebpur, Gazipur during 2016-17 cropping year 

under the field condition at rabi season. 

Considering scab incidence, like  BARI Alu-47, 

BARI Alu-13, BARI Alu-49, BARI Alu-29, BARI 

Alu-48, BARI Alu-62, BARI Alu-59, BARI Alu-

56, BARI Alu-41, BARI Alu-65, BARI Alu-36, 

BARI Alu-63 and BARI Alu-32 performed better 

to show lower common scab of potato.  

Screening of Potato Varieties against Common 

Scab at Confined Field in Rangpur  

Twenty six potato varieties/germplasm were 

evaluated against common scab disease under 

natural inoculum pressure at farmers' field, 

Khaturia, Domar, Nilphamari during 2015-16 and 

2016-2017 cropping season and in artificially 

Streptomyces spp. inoculated condition during 

2017-18 cropping season under poly shaded 

permanent net house. There were no varieties / 

germplasm was found immune against 

Streptomyces spp. BARI Alu-13 (Granola), BARI 

Alu-29 (Courage), BARI Alu-36 (4.26 R), BARI 

Alu-41, BARI Alu-46, BARI Alu-56, BARI Alu-59 

(Metro) and BARI Alu-61 exhibit good level of 

resistance against common scab for both 2015-16 

and 2016-17 cropping seasons and out of these 

BARI Alu-59 was minimum affected where 

common scab incidence viz. 1.11% and 3.94% and 

severity was 0.39 and 0.80 was in 2015-2016 and 

2016-2017 respectively.  Significantly highest 

(49.05 t ha-1) and lowest (31.52 t ha-1) tuber yield 

was harvested from BARI alu-40 (4.45 W) and 

BARI alu-29 (Courage) respectively in 2015-2016. 

In 2016-2017 cropping season, BARI alu-13 

(Granola) yielded the significantly highest 48.0 t 

ha-1 and lowest yield (24.17 t ha-1) was from BARI 

alu-60 (Vivaldi). During 2017-18 cropping season, 

the highest disease incidence (85.51%) and severity 

(25.51) was recorded in BARI alu-62 and the 

lowest disease incidence (29.67%) and severity 

(6.60) was recorded in BARI alu-56 under 

artificially Streptomyces spp. inoculated condition. 

Screening of Potato Varieties against Common 

Scab Disease of Potato Under Natural Condition 

at Bogura 

Thirteen potato varieties namely, BARI Alu-13, 

BARI Alu-29,  BARI Alu-36, BARI Alu-41, BARI 

Alu-46, BARI Alu-47, BARI Alu-48, BARI Alu-

49, BARI Alu-56, BARI Alu-59, BARI Alu-61, 

BARI Alu-62, BARI Alu-63 were evaluated 

against common scab disease under natural 

inoculum pressure at TCRSC, Bogura during 2017-

18. In the study, no varieties were found to resistant 

against common scab. Among the tested varieties 

BARI Alu-46 showed moderate level of resistance 

while BARI Alu-13, BARI Alu-48, BARI Alu-56 

and BARI Alu-62 moderate level of susceptibility 

and the rest varieties were susceptible to the 

disease. 
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Virulence Testing of Ralstonia Solanacearum 

Causing Brown Rot of Potato 

An experiment on the morphological 

characterization of Ralstonia solanacearum 

causing brown rot of potato was conducted in the 

Plant Pathology laboratory, TCRC,  Joydebpur, 

Gazipur, A total of 03 isolates of R. solanacearum 

were isolated from Jamalpur contact growers field 

of  BADC. Pathogenicity testing were conducted 

on the potato plantlet. The three isolates showed 

positive reaction to plantlets of all testing varieties 

and wilted the tested plantlets among 03 isolates.  

Validation Trial of Promising Treatment 

Combinations for Controlling Common Scab 

Disease of Potato at Bogura 

The field trial was conducted in the experimental 

field of TCRSC, Bogura during rabi, 2017-2018 to 

determine the best management package for 

controlling scab disease of potato. There were eight 

treatments viz. T1= Rice straw burning @ 15-20 

kg/plot before seed sowing, T2= apply Stable 

Bleaching Powder (SBP) with  at 25 kg/ha before 

seed sowing into the soil, T3=Seed treatment with  

Dithane M-45 @ 0.2%, T4=Rice straw burning @ 

15-20 kg/plot before seed sowing (T1) + Seed 

treatment with  Dithane M-45 @ 0.2% (T3), T5= 

Apply SBP with at 25 kg/ha before seed sowing 

into the soil (T2)+ Seed treatment with Dithane M-

45 @ 0.2% (T3), T6= Rice straw burning @ 15-20 

kg/plot before seed sowing (T1) +Apply SBP with  

at 25 kg/ha before seed sowing into the soil (T2), 

T7= Rice straw burning @ 15-20 kg/plot before 

seed sowing (T1) + Apply SBP with  at 25 kg/ha 

before seed sowing into the soil (T2) + Seed 

treatment with  Dithane M-45 @ 0.2% (T3) and  

T8= Farmer practice. Treatment T1, T6, T2 and T5 

were found better in reducing the intensity of the 

disease and provided higher yield. 

Detection of Potato Viruses (PLRV, PVY, PVX, 

PVM and PVS) In The Supplied Samples of 

Different Companies Through DAS-ELISA 

A total of 751 plantlet samples from different 

government and non-government organizations 

were tested for the presence of viruses by using 

specific DAS-ELISA detection separate kits as 

PLRV, PVY, PVX, PVS and PVM according to 

manufacturer’s instructions (Bioreba AG, 

Switzerland).  Out of the 751 samples, 519 had 

completely virus free and 232 had infected with 

different viruses. Among virus infected samples, 12 

had PLRV virus infection, 48 had PVY virus 

infection, 36 had PVS virus infection, 66 had PVX 

virus infection, 11 had PVM virus infection and 59 

had mixed virus infection. 

Evaluation of Exotic Potato Varieties for PLRV 

and PVY Resistance Under the Infection 

Pressure (First Progeny) 

Eleven exotic potato varieties were evaluated 

against PLRV and PVY to find out the resistant 

source (s) for releasing the suitable tolerant 

varieties at Joydebpur, Gazipur. All exotic varieties 

including a check variety Diamant were exposed to 

the infection pressure of PLRV and PVY in this 

year. In growing on test, both PLRV and PVY 

infection was found free from the all tested 

varieties. HZD 06-1249 performed better for their 

higher yield. The experiment will be repeated in the 

next season. 

Evaluation of Clonal Hybrids for PLRV and 

PVY Resistance Under the Infection Pressure 

(First Progeny) 

Seven clonal hybrid potato varieties were evaluated 

against PLRV and PVY to find out the resistant 

source (s) for releasing the suitable tolerant 

varieties at Joydebpur, Gazipur. All clonal hybrids 

including a check variety Diamant were exposed to 

the infection pressure of PLRV and PVY in this 

year. In growing on test, both PLRV and PVY 

infection was found free from the all tested 

varieties. Clonal hybrids 14.11, 14.12 and 14.70 

performed better according to their higher yield 

comparative to others. The experiment will be 

repeated in the next season. 

Evaluation of Exotic Potato Varieties for PLRV 

and PVY Resistance Under the Infection 

Pressure (Second Progeny) 

Eight exotic potato varieties were evaluated against 

PLRV and PVY to find out the resistant source (s) 

at Joydebpur, Gazipur. All exotic varieties 

including a check variety Diamant were exposed to 

the infection pressure of PLRV and PVY in the 

cropping season of 2016-17 at Joydebpur. Data 

were taken on percent PLRV and PVY incidence, 

germination and yield. In growing on test during 

2017-18, both PLRV and PVY infection was varied 

significantly among the tested varieties. Based on 

all parameters, Actrice and Cereze performed better 

in this year.  The experiment will be repeated in the 

next season. 

mailto:Provex@0.2%25
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Evaluation of Clonal Hybrids of Potatoes for 

PLRV and PVY Resistance Under the Infection 

Pressure (Second Progeny) 

Seven clonal hybrid potatoes were evaluated 

against PLRV and PVY to find out the resistant 

source (s) at Joydebpur, Gazipur. All lines along 

with a check variety Diamant were exposed to the 

infection pressure of PLRV and PVY in the 

cropping season of 2016-17 at Joydebpur. Data 

were taken on percent PLRV and PVY incidence, 

germination and yield. In growing on test during 

2017-18, both PLRV and PVY infection was varied 

significantly among the tested varieties. Based on 

all parameters, 12.20, 12.27 and 12.28 performed 

better in this year.  The experiment will be repeated 

in the next season. 

Evaluation of Exotic Potato Varieties for PLRV 

and PVY Resistance Under the Infection 

Pressure (Third Progeny) 

Seven exotic potato varieties were evaluated 

against PLRV and PVY to find out resistant source 

(s) at Joydebpur, Gazipur. All exotic varieties 

including a check variety Diamant were exposed to 

the infection pressure of PLRV and PVY in the 

cropping season of 2015-16 at Joydebpur. Data 

were recorded on percent germination, PLRV, 

PVY, Yield and plant vigour. In subsequent 

growing up test during 2017-18 as the third 

generation, both PLRV and PVY infection was 

varied significantly among the tested varieties. 

Based on all parameters, Alouette was found to be 

better for showing comperative lower infection 

with higher yield while Caolus was found as lowest 

infected virus.  

Insect Management  

Screening of Released Potato Varieties and 

Advanced Materials against Potato Cutworm 

(Agrotis Ipsilon) 

Twenty (20) varieties and advanced materials of 

potato were evaluated against cutworm infestation 

during 2017-18, TCRC, BARI, Gazipur. Among 

them, Seven (7) varieties and advanced materials 

namely, Hybrid clone 10.245, 10.116, CIP 102, 

BARI Alu-46, BARI Alu-71, BARI Alu-72 and 

BARI Alu-77 were shown comparatively less 

infestation (1.62-5.71% infestation by number of 

tuber and 0.93-5.56% infestation by weight of 

tuber) caused by potato cutworm than the other 

varieties /advanced materials including two check 

variety Dimant and Asterix. Finally, considering 

the highest marketable yield and lowest percent of 

damage tuber (number and weight), these seven 

tested materials was showed better performance 

against potato cutworm and can be used as 

breeding program. Skin color of tuber has no effect 

on cutworm’s infestation.  

Survey, Documentation and Risk Assessments of 

Potato Wireworms at Potato Growing Area 

A field survey was conducted to document and risk 

assessment of potato wireworms at Joydebpur and 

Debiganj during 2017-18. Among these two 

locations, soil sampling of Gazipur showed 1 

wireworm adult per sample but white grub and 

mole cricket were found 7 and 5 respectively. In 

case of bait trap at Gazipur, more than 2 larvae per 

trap were found. There were also percent of 

damage tuber by number and weight was 1.23 and 

0.79 respectively. On other hand, there were no 

wireworm larvae found at Debigonj location.  

Loss Assessment of Potato Due to Infestation of 

Root Aphid (Pemphigus Sp.) at Different Potato 

Growing Areas 

A field survey was conducted at different locations 

of Bogura and Joypurhat districts during 2017-18 

to determine the intensity of infestation of root 

aphid. According to farmers’ perception, yield loss 

by the pest was 20.50%, 15%, 25% and 30.0%, 

respectively at Punot, Sadar, Khetlal Joypurhat 

ditrict and Kichok, Bogra. Farmers sprayed 

different insecticides 2 to 3 times to combat the 

pest. This is a new pest in Bangladesh attacking 

potato, its management strategies need to be 

developed.  

Development of Management Approach against 

Root Aphid (Pemphigus sp.) Attacking Potato 

The field trial was conducted at the farmer’s field 

of Punat, Joypurhut during 2017-18 to find out the 

most effective management option for root aphid 

on potato. Significant variation was observed 

among the treatments in all characters. Highest no 

of tuber (10.55/plant) was obtained from the 

treatment T4 which was statistically similar to T3 

(10.0) but differed from the rest treatments. Weight 

of tuber/plant was highest in T4 (0.188 Kg/plant) 

which differed significantly from the rest 

treatments. The lowest infested stolon was 

observed in T4 (7.74%) which differed 

significantly from other treatments. In case of 

http://www.ipm.ucdavis.edu/PMG/r441301311.html
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yield, the highest value was also obtained from the 

treatment T4 (10.84 t/ha) which produced 62% 

higher yield over untreated control. Considering 

the above results it was observed that the lowest 

infestation, highest yield and gross margin was 

obtained from the treatment T4 followed by T3. 

Post-Harvest Technology 

Storage 

Storage Behaviour of Potato Varieties and 

Hybrid Clones Under Natural Condition 

Experiments of potato storage under natural 

condition were conducted in Joydebpur for 

selecting better storage ability genotype(s) of 

potato during March to August 2017. Tubers of 

exotic potato varieties, CIP clones and clonal 

hybrids of RYT, AYT and SYT were evaluated for 

storage behaviour under natural condition.  In case 

of exotic varieties of RYT, Camel performed better 

while both the CIP clones of CIP-10 and CIP- 102 

of RYT showed better performance. For hybrid 

clones of RYT, 10.58 and 10.245 were showed 

better storage performance. Regarding AYT, the 

clonal hybrids of 11.50, 11.68 and 11.77 showed 

good storage performance. In exotic varieties of 

AYT, Jelly and Memphish showed better 

performance. For CIP clones under AYT, CIP-224 

and CIP-225 exhibited better storage performance. 

Regarding secondary yield trial (SYT), the exotic 

varieties of Alouette, Red Valentne and Heraclea 

showed good performance with the clonal hybrids 

of 12.7 and 12.27.  

Storage Behaviour of Potato Varieties Included 

Regional Yield Trial (RYT) of Exotic Varieties 

Two exotic varieties of RYT namely, Camel and 

Verdi were evaluated in this experiment. At 150 

DAS, the minimum weight loss of 12.94% was 

recorded in Camel whereas the highest weight loss 

(22.23%) was observed in Verdi. The minimum 

bacterial soft rot (BSR) (1.07%) was occurred in 

Camel up to 90 DAS but at 150 DAS, the highest 

BSR percentage (13.87%) was observed in Camel 

than Verdi (11.35%). No dry rottage was occurred 

in Camel after 30 days whereas in Verdi it was 

occurred upto 90 days (5.05%) after storage. 

At 150 DAS, no sprouting was observed in Camel 

whereas it was maximum (score 3.0) in Verdi. 

Maximum tuber shrinkage was recorded in Verdi 

with the score of 3.0 whereas no shrinkage was 

observed in Camel. Tuber skin colour was 

remained same in Camel upto 150 days whereas 

medium colour loss was occurred in Verdi (score 

3.0). 

Storage Behaviour of Potato Varieties Included 

Regional Yield Trial (RYT) of CIP Clones 

Two CIP clones of RYT namely CIP 10 and CIP 

102 were evaluated in this experiment. At 150 

DAS, the minimum weight loss (17.17%) was 

recorded in CIP-10 followed by CIP -102 

(18.44%). The CIP line, CIP-102 showed minimum 

percentage of bacterial soft rot (2.33%) upto 90 

DAS.  At 150 DAS, the maximum percentage 

bacterial soft rot (9.03%) was recorded in CIP-10. 

No Fusarium dry rot was observed in CIP-102 upto 

150 days after storage whereas only 3.24% dry rot 

was recorded in CIP-10 upto 60 days after storage. 

Medium degree of sprouting was observed in both 

of the CIP lines with obtaining same score of 3. 

Size of sprout was followed the same pattern. 

Comparatively lower degree of shrinkage and skin 

colour loss was observed in CIP-10 with higher 

marketability up to 150 days after storage than 

CIP-102.  

Storage Behaviour of Potato Varieties Included 

Regional Yield Trial (RYT) Of Hybrid Clones 

Three clonal hybrids namely 10.16, 10.245 and 

10.58 with three checks viz. BARI Alu-7 

(Diamant), BARI Alu-13 (Granola), BARI Alu-25 

(Asterix) were evaluated in this experiment. At 150 

DAS, the minimum (9.98%) was recorded in BARI 

Alu-13 (Granola) followed by 10.58 line (13.97%) 

and the maximum (24.08%) was observed in BARI 

Alu-25 (Asterix). At 150 DAS, the lowest 

percentage of bacterial soft rot (7.10%) observed in 

BARI Alu-13 (Granola) which was statistically 

similar with hybrid clone of 10.245 (7.96%) and 

the highest (27.30%) was recorded in BARI Alu-7 

(Diamant). Fusarium dry rottage (FDR) was 

occurred in two tested hybrid lines of 10.116 and 

10.58 with two checks namely BARI Alu-13 

(Granola) and BARI Alu-25 (Asterix) whereas it 

was very minimum (0.51%) in BARI Alu-7 

(Diamant) upto 30 days and 3.81% in the line 

10.245 upto 60 days after storage. 

At 150 DAS, no sprouting was observed in 10.58 

with no skin colour loss and remained very good 

marketability with the highest score of 5.0. Degree 

of sprouting was the highest in BARI Alu-25 

(Asterix) with the score of 3.3. Maximum 

shrinkage was observed in BARI Alu-25 (Asterix) 
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and BARI Alu-7 (Diamant) with the score of 3.0. 

The colour loss was maximum (score 2) in BARI 

Alu-7 (Diamant) and BARI Alu-25 (Asterix). The 

second good marketability was observed in 

Granola with the score of 4. 

Storage Behaviour of Potato Varieties Included 

Advanced Yield Trial (AYT) of Exotic Varieties  

Seven exotic varieties namely, Taisiya, Farida, 

Cimega, Jelly, Memphish, 7 four 7, Panamrra with 

four checks viz. BARI Alu-7 (Diamant), BARI 

Alu-13 (Granola), BARI Alu-25 (Asterix), BARI 

Alu-28 (Lady Rosetta) were evaluated in this 

experiment. At 150 DAS, the minimum weight loss 

(10.40%) was recorded in BARI Alu-13 (Granola) 

and was maximum (80.06%) in Farida. Among the 

tested exotic varieties, Memphis and Jelly showed 

medium weight loss obtaining 10.27% and 15.95% 

at 90 days after storage and 20.53% and 30.52% at 

180 days after storage, respectively. No bacterial 

soft rot was occurred in Taisiya and Cimega upto 

30 days after storage whereas the check, BARI 

Alu-13 (Granola) upto 60 days after storage. At 

150 DAS, the minimum percentage of bacterial soft 

rot (8.02%) was observed in BARI Alu-13 

(Granola) followed by BARI Alu-25 (Asterix) 

(16.40%). Among the tested exotic varieties, Jelly 

and Memphis showed medium weight loss (34.74% 

and 38.63%, respectively) upto 150 days after 

storage. The Fusarium dry rot was very minimum 

upto 150 days after storage in most of tested 

varieties. Four exotic varieties namely Taisiya, 

Farida, Cimega and Panamrrra were not attacked 

by Fusarium dry rot upto 150 days after storage. 

Among the varieties, Jelly showed the highest 

percentage of Fusarium dry rot (10.12%) upto 60 

days after storage after that no FDR was occurred.  

At 150 DAS, around no sprouting was occurred in 

Memphish with the lowest weight of sprouts per 

tuber (1.65 g) followed by the check, Granola and 

Panamrrra. The highest degree of shrinkage (score 

4) was observed in 7 four 7 with the highest loss of 

skin colour and marketability with the score 1. 

Memphish showed very minimum loss of colour 

and maintained good marketability with obtaining 

score 4. 

Storage Behaviour of Potato Varieties Included 

Advanced Yield Trial (AYT) of CIP Clones 

Four CIP clones of RYT namely, CIP 218, CIP 

224, CIP 225 and CIP 239 were evaluated in this 

experiment. At 90 DAS, the minimum weight 

loss (9.01%) was recorded in CIP-225 followed 

by CIP-224 clone (13.29%).  At 150 DAS, the 

same trend was recorded in where, the mimimum 

weight loss (16.64%) was recorded in CIP-225 

clone followed by CIP-224 clone (23.60%) 

whereas it was maximum in CIP-218 (38.08%). 

The results showed that very minimum 

percentage of bacterial soft rot (1.95%) was 

occurred in CIP-225 clone upto 90 days after 

storage.  At 150 DAS, the minimum bacterial 

soft rot (10.65%) was observed in CIP-225 

closely followed by CIP-224 (11.57%) whereas 

it was maximum (20.64%) in CIP-239. No 

Fusarium dry rot was recorded in CIP-218 upto 

150 days after storage whereas the rest three CIP 

clones was observed very minimum dry rot at 30 

days after storage after that there was no FDR 

occurred in all the tested CIP lines. 

At 150 DAS, medium sprouting was observed in 

both of CIP lines of CIP-224 and CIP-225 with the 

same score of 3. This two lines also showed 

minimum degree of shrinkage (score 2) and loss of 

colour (score 3) and maintained higher 

marketability (score 3). The other two CIP lines 

were observed maximum loss of colour and 

marketability with the score of 1. 

Storage Behaviour of Potato Varieties Included 

Advanced Yield Trial (AYT) of Hybrid Clones  

Seven clonal hybrids namely, 11.50, 11.68, 11.77, 

11.80, 11.93 and 11.95 were evaluated in this 

experiment. At 90 DAS, the minimum weight loss 

(6.45%) was recorded in 11.50 clone closely 

followed by 11.68 (8.24%) whereas it was 

maximum in 11.95 (17.04%).  At 150 DAS, the 

same trend was observed in where, the mimimum 

weight loss (14.98%) was also recorded in 11.50 

clone and it was maximum (42.32%) in 11.95 

clone. Minimum percentage of bacterial soft rot 

was occurred in two hybrid clones of 11.77 

(5.37%) and 11.95 (5.83%) upto 90 days after 

storage.  At 150 DAS, the minimum bacterial soft 

rot (13.65%) was observed in 11.68 followed by 

11.80 (19.29%) and 11.77 (19.83%). No Fusarium 

dry rot was recorded in 11.93 upto 150 days after 

storage followed by 11.77 which was observed 

only 0.90% FDR at 60 days after storage. The rest 

hybrid clones were observed minimum FDR upto 

90 days after storage. 

At 150 DAS, very low sprouting was observed in 

11.50 by producing 14.80 g sprouts per tuber 

followed by11.77 with producing 17.63 g sprouts 



58 ▐   Tuber Crops  

per tuber. Very good marketability was also 

observed in the said hybrid lines of 11.50 and 11.77 

with obtaining the highest score of loss of colour 

and marketability (score 3). 

Storage Behaviour of Potato Varieties Included 

Secondary Yield Trial (SYT) of Exotic Varieties 

Eight exotic varieties viz. Ivory Russet, Carolus, 

Red Valentne, Heracles, Fortus, Zinared, Alouette, 

Colomba with four checks viz. BARI Alu-7 

(Diamant), BARI Alu-13 (Granola), BARI Alu-25 

(Asterix), BARI Alu-28 (Lady Rosetta) were 

evaluated in this experiment. At 90 DAS, the 

minimum weight loss (8.08%) was recorded in 

BARI Alu-13 (Granola) closely followed by BARI 

Alu-28 (Lady Rosetta) (8.41%) and Alouette 

(8.78%) whereas it was maximum (17.30%) in 

Carolus. At 150 DAS, the minimum weight loss 

(16.13%) was recorded in Alouette closely 

followed by BARI Alu-13 (Granola) (16.20%) and 

it was maximum (42.61%) in Colomba. At 150 

DAS, the minimum percentage of bacterial soft rot 

(6.35%) was recorded in BARI Alu-13 (Granola) 

followed by BARI Alu-28 (Lady Rosetta) (8.58%), 

BARI Alu-25 (Asterix) (12.15%) and Alouette 

(21.35%) whereas it was maximum (60.60%) in 

Zinared. All the tested varieties showed minimum 

percentage of Fusarium dry rot except BARI Alu-

13 (Granola) (10.81%) at 150 DAS.  At 150 DAS, 

minimum sprouting was observed in Zinared with 

producing 6.80 g sprouts per tuber followed by Red 

Valentne (9.41 g sprouts/tuber) whereas Ivory 

Russet showed maximum degree of sprouting with 

the score of 4. Sprout size was large in Ivory 

Russet with higher degree of shrinkage with the 

score of 4 and it was complete loss of colour and 

marketability was very poor. 

Storage Behaviour of Potato Varieties Included 

Secondary Yield Trial (SYT) of Hybrid Clones 

Six clonal hybrids viz. 12.7, 12.8, 12.13, 12.20, 

12.22 and 12.27 were evaluated in this experiment. 

At 90 DAS, the minimum weight loss (13.25%) 

was recorded in hybrid clone 12.7 closely followed 

by hybrid clone 12.27 (14.91%) whereas it was 

maximum (29.25%) in 12.8 clone. At 150 DAS, the 

same trend was observed in where the minimum 

weight loss (26.22%) was recorded in hybrid clone 

12.7 closely followed by hybrid clone 12.27 

(28.86%) whereas it was maximum (50.69%) in 

12.8 clone. At 90 DAS, the minimum percentage of 

bacterial soft rot (21.74%) was obtained in the 

hybrid clone of 12.22 closely followed by 12.27 

clone (23.46%). At 150 DAS, the minimum 

percentage of bacterial soft rot (40.53%) was 

recorded in the hybrid clone of 12.27 whereas the 

maximum rottage (66.60%) was recorded in 12.8 

clone. The results showed that no FDR % was 

occurred in the hybrid clone of 12.8 upto 150 days 

after storage. The rest tested hybrid clones were 

also showed minimum Fusarium rot at early stage 

of storage after that no FDR was occurred. At 150 

DAS, minimum degree of sprouting was observed 

in the hybrid clone 12.8. Minimum shrinkage was 

also observed in the same clone 12.8 with 

minimum loss of colour (score 3) and good 

marketability (score 3) whereas the clone 12.13 

showed complete loss of colour (score 1) and poor 

marketability (score 1).  

Processing 

Studies on the Processing Quality (Chips and 

French Fry) of Potato Cultivars and Hybrid 

Clones 

At RYT, 5 exotic varieties with 3 checks BARI 

Alu-7 (Diamant), BARI Alu-25 (Asterix) and 

BARI Alu-28 (Lady Rosetta) were studied for their 

processing quality in the form of Chips and French 

fries. Memphis and Farida performed better in 

chips and French fry production, respectively. 

Considering the 3 potato clonal hybrids, (accession 

no.) 11.77 was performed better in both cases- 

chips and French fry. In AYT, among 5 exotic 

varieties Alouette followed by Carolus and hybrid 

clone 12.8 was better (4 hybrids were tested) in 

both chips and French fry production at their 

respective group. At Secondary yield trial, CIP-239 

was better among 5 CIP materials considering 

processing qualities. At the same trial level, exotic 

variety HZ-03-2290 was found better among 8 

exotic varieties considering chips and French fry 

preparation. However, among 10 clonal hybrids 

13.17 and 13.3 was better for chips and French fry 

production, respectively.  

Technology Transfer 

Adaptive Trials with Newly Released Potato 

Varieties 

Adaptive trials with new potato varieties were 

conducted at thirty districts to promote as well as to 

know the farmers acceptance about the new potato 

varieties with the partial financial support of KGF. 

All the tested varieties varied between and within 
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location. The average highest yield over the 

location 34.09 t/ha was recorded in BARI Alu-41 

followed by BARI Alu-40 (34.05 t/ha) and BARI 

Alu-46 (29.62 t/ha). BARI Alu-53 was the lowest 

yielder (29.52 t/ha). Framers reaction varied 

between the locations.  All the tested varieties 

accepted by the farmers of different location. Their 

demand is timely supply of quality seed of the 

tested new varieties. 

Promotion and Dissemination of Newly Released 

Climate Smart (Heat& Salt Tolerant) Potato 

Variety at Farmers’ Field 

Promotion and dissemination trials with climate 
smart new potato varieties were conducted at seven 
districts to promote as well as to know the farmers 
acceptance about the new potato varieties with the 
partial financial support of KGF. The tested two 
varieties varied between and within location. 
Average yield over the location of BARI Alu-72 
was 26.53t/ha and BARI Alu-73 was 22.80 t/ha. 
The highest yield was observed in Barishal for both 
the varieties but lowest yield BARI Alu-72 was in 
Khulna and of BARI Alu-73 was found in RHRS, 
Patuakhali. Framers reaction varied between the 
locations.  Both the tested varieties accepted by the 
farmers of different location. Their demand is 
timely supply of quality seed of the tested new 
varieties. 

Promotion and Dissemination of Newly Released 

Late Blight Resistant Potato Varieties 

Hundred field trials were conducted on BARI 
released late blight resistant potato varieties viz. 
BARI alu-46 and BARI alu-53 at farmers' field of 
ten  late blight disease prone districts in 
Bangladesh (Rangpur, Panchagarh, Nilphamari, 
Lalmonirhat, Gaibandha, Bogura, Joypurhat, 
Rajshahi and Jashore) during 2017-18 for 
promotion and dissemination. Yield of BARI Alu-
46 and BARI Alu-53 ranged 21.9-45.1 t/ha and 
18.8 to 39.1 t/ha, respectively. Incidence of 
common scab, virus and late blight were found 
very low compared to farmers’ adjacent plots. 
Farmers were very happy to observe the 
performance of the varieties as late blight 
resistance and yield.  

Production of Quality Seed Potatoes at Farmers 

Level through Seed Plot Technique in Different 

Districts of Bangladesh 

Hundred and twenty field trials were conducted on 
BARI released potato varieties viz. BARI Alu-35, 

BARI Alu-36, BARI Alu-37, BARI Alu-40 and 
BARI Alu-41 at farmers' field of twelve districts in 
Bangladesh (Bogura, Joypurhat, Rajshahi, 
Nilphamari, Lalmonirhat, Kurigram, Bhola, 
Borguna, Cumilla, Chandpur, Munshiganj and 
Gaibandha) during 2017-18 for promotion and 
dissemination with partial financial support ofd 
KGF. Yield of BARI Alu-35, BARI Alu-36, BARI 
Alu-37,  BARI Alu-40 BARI alu-41 was ranged 
from 28.1-30.6 t/ha, 26.2-38.1 t/ha, 21.2-35.1 t/ha, 
24.2-37.6 t/ha and 28.8 to 39.8 t/ha, respectively. 
Moreover, incidence of common scab, virus and 
late blight were found very low compared to 
farmers’ adjacent plots.   

Sweet Potato 

Varietal Improvement 

Hybridization of Sweet Potato by Polycrossing 

To exploit heterozygosity among sweet potato 

genotypes polycross method was used to generate 

half-sib sweet potato hybrid seeds with great 

variability regarding yield potentiality, dry flesh, 

earliness, carotene content, disease tolerance & 

good taste. In reality, there is only one breeding 

objective- a better variety. The experiment was 

conducted during 2017-18 at Gazipur. A total of 

1901 numbers of F1 seeds were collected from 

twelve parents. Twenty two parents were included 

in this study. The highest number of F1 seeds was 

collected from H2.7/12 (393) followed by BARI SP-

9 (292) and the lowest number of F1 seeds from 

BARI SP-2 (17). These F1 seeds will be sown in 

nursery bed next season for vine as well as tuber 

production and evaluation. 

Evaluation of Polycross Hybrids of Sweet Potato 

in Subsequent Generations (F1C0, F1C1, F1C2 & 

F1C3) 

Sweetpotato are generally improved by crossing 

followed by selecting in the F1 progeny and 

subsequent clonal generations. Traditionally, the 

selection and breeding of sweet potato starts with a 

population of many thousands of seedlings derived 

from many crosses. Heavy screening of clones in 

the initial field trials is a routine practice. 

Evaluation of polycross hybrids was done in four 

subsequent generations of sweet potato to identify 

better progenies. These experiments were 

conducted at TCRC, BARI, between November, 

2017 and March, 2018. Seeds were obtained from a 

polycross nursery of fourteen sweet potato parents 
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in 2017. Three thousand four hundred and fifty 

(3450) hybrid seeds were scarified and sown. Out 

of them 523 germinated and established seedlings, 

94 mature plants (18%) were selected in F1C0 as 

having the potential to produce tuberous roots of 

better quality. The highest yielding half-sib 

progeny was obtained from a hybrid parent BARI 

SP-12. Only ten (10) and eight (8) promising 

hybrid clones of sweet potato were selected in F1C2 

& F1C3 generations respectively. Selected clones 

are being maintained at TCRC, Gazipur field gene 

bank which will be evaluated in the next season 

more intensively.  

Preliminary Yield Trial of CIP Clones of Sweet 

Potato 

A total of 73 genotypes derived from CIP were 

evaluated at TCRC during 2017-18 regarding their 

phenotypic characters, yield and yield contributing 

characters.  There was a huge diversity present 

among these lines. Specially wide variation present 

in yield which varied from 5.56 t/ha to 42.59 t/ha 

and flesh color from white to deep orange with 

purple shade. The information has been useful for 

the optimal design of plant breeding programs, 

influencing the choice of genotypes to cross for the 

development of new populations or for direct 

selection. Considering all the characters that have 

taken in this experiment thirty (30) germplasm has 

been selected. 

Secondary Yield Trial with CIP Clones of Sweet 

Potato 

Fifteen (15) sweet potato genotypes with 

contrasting beta carotene and mineral content that 

were provided by International Potato Centre (CIP) 

were evaluated at Gazipur & Bogura during 2017-

18 in order to get a variety contrasting with higher 

yield, high sugar & dry matter content, earliness, 

weevil resistance and better nutritional quality. 

Considering these criteria, only nine genotypes 

were selected out of fifteen (15) for the next year 

trial, eg. CIP 106082.1, CIP 188002.1, CIP 

189151.8, CIP 194281.2, CIP 199062.1, CIP 

420001, CIP 440004, CIP 400039 & CIP 440181. 

Secondary Yield Trial with F1C5 Hybrid Clone 

of Sweet Potato 

A field trial was done to evaluate six (06) hybrid 

clones of sweet potato at Gazipur during 2017-18 

cropping season along with BARI SP-4 and BARI 

SP-8 used as check. Among the six tested clones 

three (03) hybrid clones namely, H2.7/12, H9.7/12 

and H9.10/12 were selected based on marketable 

yield, dry matter content, carotene content, 

earliness and overall acceptability score. 

Advanced Yield Trial with Anthocyanin 

Containing Sweet Potato 

In this study, we evaluted a new advanced line of 

purple-fleshed sweet potato, antho 1, introduced 

from Indonesia along with BARI SP-4 and BARI 

SP-8 used as check during 2017-18 cropping 

season at five locations (Gazipur, Jamalpur, 

Jessore, Pahartali and Bogra) in RCB design with 

three replications.. We hypothesized that this line 

will be well adapted in Bangladesh and exceed the 

performance of existing varieties in most possible 

criteria as well as gain consumer preference. 

Considering all the qualitative and quantitative 

characters it can be assumed that this newly 

introduced Antho 1 would be the promising one 

specially as a biofortified crop. But the best 

expected output will come not so rapidly, it needs 

more adaptation.  

Advanced Yield Trial with White Fleshed Sweet 

Potato 

Two white fleshed local cultivars were evaluted 

along with BARI SP-3 used as check during 2017-

18 cropping season at four locations (Gazipur, 

Jamalpur, Pahartali and Bogura) in RCB design 

with three replications. Red skinned and white 

fleshed local cultivar WF002 found promising 

regarding their marketable yield, dry matter content 

and overall acceptability score. Though the weevil 

infestation found insignificant, there were less 

infestation in the field for all the materials as they  

are locally adapted. 

Advanced Yield Trial with F1C6 Hybrid Clones 

of Sweet Potato 

Six promising clonal hybrids namely, H6.13/11, 

H6.49/11, H6.52/11, H9.13/11, H9.40/11 and H9.48/11 

along with  BARI SP-4 and BARI SP-8 used as 

check were evaluated during 2017-18 cropping 

season at five different agro ecological 

environment /locations under AYT. Combined 

analysis was done to see the genotype location 

interaction. The significant influence was observed 

of different environmental factor in different 

locations on the expression of different characters 

of sweet potato. H6.52/11 was the bumper tuber 

producer over all the locations while H6.13/11, 
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H9.40/11 H9.48/11 & H9.13/11   gave satisfactory 

performance comparing with both the checks in 

most of the location. Dry matter percent varied 

significantly in both interaction and genotype mean 

over location. In interaction the range was 13.03 % 

(H6.52/11 × Jashore) to 30.63 % (BARI SP-8 × 

Gazipur). In interaction the weevil infestation range 

was 0.63 % to 66.43 %. The highest weevil 

infestation was observed in H9.48/11 x Bogura 

(66.43 %)  and the lowest (0.63%) in H6.13/11 in 

same location. Whereas H9.13/11 showed some 

extent of tolerancy in both locations. H6.13/11 & 

H9.13/11 gave superior results in terms of overall 

acceptability (5) among the clones. Though they 

have less dry matter content compared to BARI 

SP-8, it possesses high carotene content which 

added extra value to this crop. Overall,H6.13/11, 

H9.13/11 & H9.48/11 showed their better acceptance 

as indicated by its higher overall acceptability 

score. Considering all above parameters, H6.52/11, 

H6.13/11, H9.13/11and H9.48/11 may be selected for 

next year evaluation for more confirmation. 

Regional Yield Trail of F1C6 Hybrid Clones of 

Sweet Potato 

Four clonal hybrid namely, H11.01/10, H5.ej/10, 

H16.ej/10 and H13.ej/10 along with BARI SP-4 and 

BARI SP-8 used as check were evaluated during 

2017-18 cropping season at five different agro 

ecological environment /locations in RYT. 

Combined analysis was done to see the genotype 

location interaction. The significant influence was 

observed of different environmental factor of 

different locations on the expression of different 

characters of sweet potato.  Marketable tuber yield 

significantly varied in both interaction and 

genotype mean over location. In case of interaction 

effect the marketable tuber yield ranged from 6.87 

t/ha (BARI SP-4 x Jashore) to 53.33 t/ha (BARI 

SP-8 x Jamalpur).ButH16.ej/10 stood first for the 

marketable tuber yield during harvesting in 

Gazipur, Bogra, Pahartali and  Jashore. In case of 

genotype mean over location hybrid clone H16.ej/10 

yielded the highest (35.91 t/ha) followed byH5.ej/10 

and H11.01/10 (>30 t/ha). The lowest yielder was 

BARI SP-4(26.02 t/ha). Hence, it can be assumed 

that considering marketable yield, dry matter (%), 

carotene content, overall acceptability score and 

other factors three hybrid clones namely, H11.01/10, 

H5.ej/10 and H16.ej/10 may be selected for next 

year evaluation for final confirmation. 

Regional Yield Trial with F1C7 Hybrid Clones of 

Sweet Potato 

Three promising clonal hybrids namely, H9.6/09, 

H16.2/09 and H24.5/09 along with BARI SP-4 and 

BARI SP-8 used as check were evaluated during 

2017-18 cropping season at five different agro 

ecological environment /locations under RYT. 

Combined analysis was done to see the genotype 

location interaction. The significant influence was 

observed of different environmental factor of 

different locations on the expression of different 

characters of sweet potato. The highest tuber yield 

found (34.75 t/ha) in H9.6/09 followed by H24.5/09 

(31.87 t/ha) and H16.2/09 hybrid clones also gave 

satisfactory yield (29.55) compared to both the 

checks. Moreover, H16.2/09 clone stood first among 

the three (3) tested clones regarding dry matter 

content. Besides that, mean sensory evaluation 

showed that H16.2/09 had an excellent combination 

of taste and texture even though high beta carotene 

content present on it. One more OFSP clone 

namely,H9.6/09 ranks second regarding taste which 

would make this clone promising along with its 

high yield potentiality. Another clone H24.5/09 with 

higher yield potentiality performed with poor 

acceptability score. Weevil infestation not varied 

significantly in both interaction and genotype mean 

over location. Considering all above criteria, two 

hybrid clones namely H9.6/09 and H16.2/10 may be 

recommended for release as varieties. In terms of 

location, Bogura & Pahartali performed better for 

early harvesting and Jamalpur at 120 DAP. 

Regional Yield Trial with F1C8 Hybrid Clones of 

Sweet Potato 

Three promising clonal hybrid namely, H2/08, 

H5/08, H47/08 along with BARI SP-4 and BARI 

SP-8 used as check were evaluated during 2017-18 

cropping season at five different  agro ecological 

environment /locations in RYT. Combined analysis 

was done to see the genotype location interaction. 

The significant influence was observed of different 

environmental factor of different locations on the 

expression of different characters of sweet potato. 

In case of genotype mean over location hybrid 

clone H47/08 yielded the lowest (19.9 t/ha) and the 

highest yield came from H2/08 (28. 3t/ha) followed 

by BARI SP-8 (27.2 t/ha). In Gazipur and Bogura 

locations, H2/08 also remained as a best performer. 

Moreover, H2/08 has been noticed to have some 

extent of weevil tolerances in last few years. This 
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hybrid clone (H2/08) also performed better when 

tested under PYT, SYT, AYT, RYT regarding 

marketable yield, other yield contributing 

parameters, nutritional aspect & tolerance to 

weevil. Considering all these things, this hybrid 

clones namely H2/08 may be recommended to 

release as a variety.  

AMMI and GGE Biplot Analysis of Genotype 

by Environment Interaction of Sweet potato 

Varieties 

The article presents results of genotype (G) main 

effect and genotype by environment (GE) 

interaction (G × GE) biplot analysis of a multi 

environmental trial (MET) data of 15 sweet 

potato varieties conducted for three years (2015–

2018) in Gazipur. The objective of this study 

was to determine the effects of genotype, 

environment and their interaction on tuber yield 

and to identify stable sweet potato genotypes. 

The experimental layout was a randomized 

complete block design  with  three  replications 

at Gazipur location.  Combined  ANOVA 

indicated  that  the  main  effects  due  to 

genotypes, environments and genotype by 

environment interaction were highly significant. 

The contribution of genotypes, environments and 

genotype by environment interaction to the total 

variation in tuber yield was about 60.16, 10.72 

and 12.82%, respectively. The first two principal 

components obtained by singular value 

decomposition of the centred data of yield 

accounted for 100% of the total variability 

caused by G × GE. Out of these variations, PC1 

and PC2 accounted for 71.5% and 28.5% of 

variability, respectively. The study results 

identified BARI SP- 5, BARI SP- 14 and BARI 

SP- 15 as the closest to the “ideal” genotype in 

terms of yield potential and stability. Varieties 

‘BARI SP- 8, BARI SP- 11 &BARI SP- 12’ were 

also selected as superior genotypes. BARI SP- 3 

&BARI SP- 13 was comparatively low yielder 

but was stable over the environment. Among 

them BARISP-12, BARISP-14 and BARISP-15 

are rich in nutrient content while BARI SP-8 & 

BARI SP-11 are the best with dry matter content 

and organoleptic taste. Environments 

representing in 1st and 3rd year with 

comparatively short vectors had a low 

discriminating power and environment in 2nd 

year was characterized by a high discriminating 

power.  

Participatory Variety Selection Trial with F1C6 

Hybrid Clones of Sweet Potato 

A participatory variety selection trial at farmer’s 

field of Bogura, Pahartali and Jamalpur was carried 

out with four hybrid clones namely H11.01/10, 

H5.ej/10, H16.ej/10 and H13.ej/10 and two check 

variety BARI SP-4 and BARI SP-8 during the 

winter season of 2017-18. Farmers experienced 

very good mouth feel during testing H11.01/10 & 

H5.ej/10 though they are contrasted with high beta 

carotene. These two showed high yield potentiality 

as well. Another high yielding material H16.ej/10 

performed the best in Pahartali but it contain low 

amount of dry matter. Overall they choose 

H11.01/10, H5.ej/10 and H16.ej/10 in respect of their 

marketable yield and organoleptic test. 

Participatory Variety Selection Trial with F1C7 

Hybrid Clones of Sweet Potato 

A participatory variety selection trial at farmer’s 

field of Bogura, Pahartali and Jamalpur was carried 

out with three hybrid clones namely H9.6/09, 

H16.2/09 and H24.5/09 and two check variety BARI 

SP-4 and BARI SP-8 during the winter season of 

2017-18. Farmers experienced very good mouth 

feel during testing H16.2/09. Overall, they choose 

H16.2/09 and H9.6/09 in respect of their marketable 

yield and organoleptic test. 

Participatory Variety Selection Trial with F1C8 

Hybrid Clones of Sweet Potato 

A participatory variety selection trial at farmer’s 

field of Bogura, Pahartali and Jamalpur was carried 

out with three hybrid clones namely H2/08, H5/08, 

H47/08 and two check variety BARI SP-4 and 

BARI SP-8 during the winter season of 2017-18. 

From the mean yield of three locations the highest 

yield (39.19 t/ha) was obtained by H2/08 and the 

lowest (26.48 t/ha) in H5/08. Farmers of all 

locations like the clone H2/08 and H47/08 due to 

purple skin and moderate orange flesh colour, good 

shape, size and taste. Vine availability should be 

ensured.  

Tissue Culture and Seed Production 

In Vitro Regeneration of Sweet Potato  

BARI SP-4 and BARI SP-8 have been used in this 

study for regeneration. Different conc. of 

Thidiazoron and BAP were used to see the direct 

regeneration efficiency.  Significant results have 

not yet been generated.  
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Crop Nutrition 

Integrated Nutrient Approach for Yield 

Storability and Nutritional Quality of Sweet 

Potato 

Organic manure and chemical fertilizers were 

evaluated on the yield, quality component and 

storability of sweet potato under integrated nutrient 

management at Tista Meander Floodplain soil of 

Bora.  There were six treatments - T1 (Control, 

native nutrient), T2 (100% recommended dose of 

fertilizers, RDF), T3 (Poultry manure, PM@ 3t ha-

1+ rest from RDF), T4 (Cowdung, CD @ 6 t h-1+ 

rest from RDF), T5 (125% RDF), T6 (Farmer’s 

practice, FP). Four levels of storage media were 

used such as (1) Sand, (2) Sawdust, (3) Soil and (4) 

Open floor. The experiment was laid out in a 

randomized complete block design (RCBD) with 

three replications. The yield of sweet potato was 

significantly (p≤0.05) influenced by the integrated 

use of organic manure and chemical fertilizers. The 

highest root yield (23.4 t ha-1) was obtained in T3 

at Bogra, where poultry manure @ 3 t ha-1 along 

with reduced rate of recommended dose of 

chemical fertilizers were applied. The highest 

marginal benefit cost ratio (MBCR) (40.4) was also 

observed in the same combination. The highest dry 

matter content (36.8%) was recorded in T3 while 

minimum weevil infestation (8.53%) was found in 

T4 which was very closely followed by T3. At 49 

DAS, sand and soil showed the minimum weight 

loss (18 and 23.5% for sand and soil, respectively) 

in T3 at Bogra. The soil medium showed the better 

performance regarding texture and sweet in both 

the locations. The sand contained better color in 

Bogra while sawdust contained better fiber in both 

the locations.  The treatment having organic 

manure showed the minimum weight loss. 

Pest Management 

Disease Management 

Evaluation of Sweet Potato Varieties 

/Germplasms For Resistance to Virus Diseases 

An experiment was conducted to screen the sweet 

potato lines against different virus diseases in 

2017-18 cropping season at Tuber Crop Research 

Centre, Bangladesh Agricultural Research Institute, 

Gazipur. Forteen sweet potatoe germplasms were 

evaluated including check varieties (BARI SP-8). 

In respect of lower virus infection and higher yield, 

H2.7/12, CIP 194513.15 along with checked one 

(BARI SP-8) were found promising among the 

germplasms.  

Insect Management 

Development of Effective Integrated 

Management Packages of Sweet Potato Weevil 

The experiment was conducted to evaluate the 

effect of IPM management package in controlling 

sweet potato weevil during 2017-18 at Joydebpur, 

Gazipur. Among the treatments, the lowest percent 

of tuber damage by weight (6.31 %) and maximum 

yield (23.91t/h) was found in pheromone + 

Earthing-up three times + Soil recharge (T2) treated 

plots which differed statistically from other 

treatments. In case of the lowest mean grade crown 

and tuber damage recorded in pheromone + 

Earthing-up three times + Soil recharge (T2) treated 

plots. In general, with the increase of tuber size, 

weevil infestation increases. Weevil population 

build-up was high in tuber than crown. The weevil 

population was significantly positively correlated 

with weekly average temperatures and rainfall 

respectively. Based on all parameters, treatment T2 

(Pheromone trap + Earthing up three times+ 

REcharge) showed best result in controlling sweet 

potato weevil throughout the crop season eco-

friendly, effectively and economically. The second 

best treatment was T1 (pheromone trap + Earthing 

up 3 times).  

Screening of Released Sweet Potato Varieties 

and Advanced Materials against Sweet Potato 

Weevil (Cylas Formicarius Fab)  

Thirty (30) varieties and advanced materials of 

sweet potato were evaluated against sweet potao 

weevil infestation during 2017-18, TCRC, BARI, 

Gazipur. Among these five (5) genotype namely 

CIP 400039, H 2.13/ 12, H 2.7/ 12, H 9.10/ 12 and CIP 

189151.8 were showed comparatively less 

infestation (5.23-7.86% infestation by number of 

tuber and 5.01-6.47% infestation by weight of 

tuber) caused by sweet potato weevil than the other 

varieties /advanced materials along with check 

variety BARI SP 4 and BARI SP 8. Finally, 

considering the highest marketable yield and 

lowest percent of damage tuber (number and 

weight), these five tested materials was showed 

better performance against sweet potato weevil and 

can be used as breeding program. Flash color of 

tuber has no effect on weevil infestation.  
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Aroids 

Varietal Improvement 

Regional Yield Trial of Mukhikachu (Colocasia 

Esculenta Var. Antiquorum) Lines 

Four genotypes of Mukhikachu viz. MK 122, MK 

129, MK 131, MK 176 along with a BARI released 

variety Bilashi as check were evaluated under 

regional yield trial during March to November 

2017. The growth, yield components and yield 

were statistically significant. The maximum 

average corm yield (31.74 t/ha) was recorded in 

MK 122 at Jashore followed by MK 176 (31.42 

t/ha) at Cumilla whereas the check Bilashi 

produced 29.42 t/ha at Jamalpur.  

Regional Yield Trial of Panikachu (Colocasia 

Esculenta Var. Esculenta) Lines 

Three genotypes of Panikachu, PK 109, PK 119, 

PK 134 and BARI Panikachu 1 (Latiraj) were 

selected as check and evaluated under regional 

yield trial during March to September 2017. The 

growth, yield components and yield were 

statistically significant. PK 119 line gave the 

highest rhizome yield of 68.29 t/ha at Joydebpur 

and PK 109 produced the highest stolon yield of 

40.62 t/ha at Bogura. 

Maintenance of Aroids Germplasm 

Twenty one Mukhikachu, fifty Panikachu, two 

Olkachu and one of Panchamukhi kachu, Poidnal 

kachu, Dudhkachu and Moulovikachu/ 

Sahebikachu germplasms collected from home and 

abroad in recent past years and conserved at TCRC 

field, Joydebpur.  

Crop Nutrition  

Development of Fertilizer Recommendation for 

Paniikach (Colocasia Esculenta L.) 

Organic manure and chemical fertilizers were 

tested at TCRC, Joydebpur during January to 

September 2017 for sustainable aquatic taro 

production and to develop a suitable fertilizer 

package and to investigate the post-harvest 

properties of soil. There were six treatments - T1 

(100% RDF), T2 (120% RDF), T3 (TCRC 

Recommended dose), T4 (80% RDF + 3 t PM ha-1), 

T5 (Farmer’s practice) and T6 (Control, native 

nutrient). The experiment was laid out in a 

randomized complete block design (RCBD) with 

three replications. The stolon and rhizome yields 

were significantly influenced by the nutrient 

management. The stolon and rhizome yields were 

significantly influenced by the nutrient 

management. The highest stolon (28.3 t ha-1) and 

rhizome (23.6 t ha-1) yields were found in T5 

(N200P30K180 kg ha-1 + CD 16 t ha-1) where urea and 

MoP were applied in six and two splits, 

respectively while cowdung was incorporated in 

three splits. The highest marginal benefit cost ratio 

(MBCR) (11.7) was also observed in the same 

combination. The nutrient status of the post-harvest 

soil will be presented after receiving the analytical 

data. 

Assessment of Heavy Metal Uptake and 

Translocation in Wild Upland Taro (Colocasia 

Esculenta) for Phytoremediation of Metal 

Contaminated Soil 

Heavy metal pollution in soil is a widespread 

global problem and also a major environmental 

concern. Cadmium is water soluble and can be 

transferred efficiently from soil to plants and enter 

into the food chain.  Cadmium is also detrimental 

to human health, because it accumulates in the 

body and cause renal tubular dysfunction, 

pulmonary emphysema and possibly osteoporosis. 

This soil contaminant needs to be cleaned up for 

safe environment. An experiment was conducted 

to evaluate the potential of Colocasia esculenta as 

a phytoremediator to absorb heavy metals from 

contaminated soils.  C. esculenta seedlings were 

planted on seven levels of cadmium (T0 = Control, 

soil, T1 = 25 ppm Cd, T2 = 50 ppm Cd, T3 = 75 

ppm Cd, T4 = 100 ppm Cd, T5 = 125 ppm Cd and 

T6 = 150 ppm Cd) and same levels of arsenic 

(As). Plant growth, nutrient absorption were 

influenced by the different levels of As and Cd. 

The highest growth performance such as plant 

height, leaf length, leaf breadth, fresh weight of 

leaf, petiole and corm was found in 

uncontaminated soil. The lowest growth 

performance was in the highest level of As and 

Cd. Nutrient availability in soil and nutrient 

absorption by the taro are decreased with increase 

in As and Cd levels. Colocasia esculenta has high 

TF and low BCF in soil at higher As 

concentrations. Heavy metal tolerance with high 

TF and low BCF values was suggested for 

phytoaccumulators of As contaminated soils. 

Moreover, it showed quick growth and has high 

tolerance to metal contaminated soil in low to 

medium concentration. It also showed the high 
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BCF and TF factors in Cd contaminated soils. 

Therefore Colocasia esculenta can be used as a 

potential phytoremediator for As and Cd 

contaminated soils and to mitigate soil pollution. 

Pest Management 

Disease Management 

Screening of New Fungicides against Leaf Blight 

of Panikachu 

A total of seven new fungicides viz. Norxzeb 80 

wp (Mancozeb), Cymox 72 wp (Cymoxanil and 

Mancozeb), Agrotex 72 wp (Mancozeb and 

Metalaxyl), Foster-M 80 wp (Mancozeb), Agromet 

plus 69 wp (Mancozeb+Dimathamorph), Prinzeb 

70 wp (Propineb), Agrozeb  80 wp (Mancozeb), 

Semidew (Cymoxanil and Chlorthanil)including 

the check ‘Dithane M-45’ were tested against leaf 

blight of Panikachu at Joydebpur during 2016-17 at 

kharif season.  One fungicide namely Agrotex 72 

wp (Mancozeb and Metalaxyl) showed the highest 

reduction of disease based on the percentage of 

disease incidence. 

Screening of New Fungicides against Leaf Blight 

of Mukhikachu 

A total of seven new fungicides viz. Norxzeb 80 

wp (Mancozeb), Cymox 72 wp (Cymoxanil and 

Mancozeb), Agrotex 72 wp (Mancozeb and 

Metalaxyl), Foster-M 80 wp (Mancozeb), Agromet 

plus 69 wp (Mancozeb+Dimathamorph), Prinzeb 

70 wp (Propineb), Agrozeb  80 wp (Mancozeb), 

Semidew (Cymoxanil and Chlorthanil)including 

the check ‘Dithane M 45’ were tested against leaf 

blight of Mukhikachu at Joydebpur during 2016-17 

at kharif season.  Two fungicides namely Agrozeb  

80 wp (Mancozeb) and Semidew (Cymoxanil and 

Chlorthanil) showed the highest reduction of 

disease based on the percentage of disease 

incidence. 

 

Insect Management 

Survey, Monitoring and Documentation of 

Insect-Mite Pests of Panikachu 

A field survey was conducted in Joypurhat during 

2017-18 to document the insect and mite pests of 

aroid, their nature of damage and farmers practice 

about their management. Several insect-mite pests 

viz. Common cutworm (Spodoptera litura), Leaf 

roller, Aphid, Grass hopper, Taro horn worm and red 

mite were found to attack the crop. Among the insect 

pests, Common cutworm causing serious damage 

compared to other insects. About 5.75 larva/10 

plants were observed and according to farmer’s 

perception, yield loss due to the pest was 15-20%. 

Other pests were occasional and caused minor 

damage. Mite population was higher in hot and dry 

weather, population normally declined after raining.  

Minor Tuber Crops 

Evaluation of Yam (Dioscorea Spp.) Germplasm  

A study of growth and yield contributing 

characteristics of 12 yam germplam was conducted 

at the research field of TCRC, BARI, Gazipur from 

May 2017 to May 2018. Variation was observed in 

respect of leaf shape, stem colour, leaf petiole 

petiole wing, duration, tuber shape, tuber skin 

colour, flesh colour, no of tuberlet/plant, length of 

main tuber, breath of main tuber and yield/plant. 

The highest yield/plant was found in YGT- 07 

(13.00) and the lowest was found in YGT-11 (2.5).  

Tissue Culture of Cassava (Manihotesculenta 

Crantz) Germplasm 

This study was conducted at tissue culture lab at 

TCRC, BARI during 2017-2018 with a view to 

standardize the in vitro propagation protocol of 

Cassava. Thirty eight genotypes were cultured on 

MS media supplemented with 5ml/l GA3 + 2ml/l 

NAA+ 1ml/l ppm + 0.05g/l charcoal. A total of 120 

plantlets have been obtained. These plantlets will be 

sub-cultured for further multiplication. 

 



 

 

 

 

 

Blackgram (Vigna mungo L.)  

Varietal Improvement   

 Season: Kharif -II, 2017 & Kharif -I, 2018 

Hybridization of blackgram was conducted for 
creating genetic variability with desired gene 
combinations within the existing germplasm 
during Kharif-II season, 2017 at Pulses Research 
Centre, Ishurdi, Pabna.  Six parents with desired 
characters were used and a total of 246 successful 
crossed seeds were collected from fifteen cross 
combinations that will be sown during the nest 
season for confirmation of F1 segregation 
generations of blackgram.  

Confirmation of F1 of blackgram 

To ensure fertile crosses between the parents 
confirmation is very much essential. Ten F1s 
obtained from Kharif II, 2017 were grown along 
with their parents at Pulses Research Centre, 
Ishurdi, Pabna during Kharif-I, 2018. On the basis 
of desired characters eleven accessions were 
selected as confirmed cross comparing between 
two parents and were harvested separately for the 
next season as F2 segregation generation trial. 

Growing and evaluation of F2 generation of 
blackgram 

Eleven F2 segregates were grown along with one 
check BARI mash-3 to advance the generation at 
Pulses Research Centre, Ishurdi, Pabna during 
Kharif I, 2018. A total of 59 single plants from 
eight F2s segregations generations were selected 
and harvested separately which will be grown in 
the next Kharif-II season as F3 segregation 
generation in the next season. 

Growing and evaluation of F5 generation of 
blackgram 

Six F5s were grown along with check to advance 
the generation at Pulses Research Centre, Ishurdi, 
Pabna during Kharif-I, 2018. 8-15 plants from 
different cross combinations were selected and 

harvested separately which will be grown in the 
next Kharif-II season. 

Preliminary yield trial of blackgram 

The experiment was conducted at Pulses Research 
Centre, Ishurdi, Pabna, Regional Agricultural 
Research Station Barisal, Jashore and Jamalpur, 
during kharif-I, 2018 and kharif-II, 2017 to find 
out desirable lines of Blackgram. Four Blackgram 
lines BG-4, BG-7, BG-2 including BARI Mash-3 
as a check variety were used in the experiment. 
The genotype BG-7 gave the highest average yield 
(1213 kg/ha) among the genotypes over the 
locations. It also produced the maximum yield in 
Jashore (1432 kg/ha) across the locations. Out of 
four locations BG-7 genotype produced a good 
yield (1213 kg/ha) on the other hand, the lowest 
average yield was obtained 1051 kgha-1 from the 
genotypes BG-2. The genotypes BG-4 and BG-2 
also produced the better seed yield over locations. 
Finally genotypes BG-7, BG-4 and BG-2 were 
selected for evaluation their performance again in 
the next season in RYT over different environment 
of Bangladesh. 

Regional yield trial of blackgram 

The experiment was carried out to determine the 
performance of four blackgram genotypes for yield 
and yield contributing characters at Ishurdi, Pabna, 
Barind, Rajshahi, Jashore, Jamalpur, Barisal and 
Joydebpur. The genotypes were BBLX-08010-4-1, 
BBLX-08010-2-1, BBLX-08008-2-1and BARI 
Mash-3 as a check. BBLX-08010-4-1 showed 
maturity earlier than the other genotypes.  The 
maximum 100 seed weight was found from 
genotype BBLX-08008-2-1 and the minimum 
found from genotype BBLX-08010-2-1. Maximum 
1401kgha-1 seed yield was recorded in BBLX-
08010-4-1 () followed by BBLX-08008-2-1 (1313 
kg ha-1). Therefore, three genotypes BBLX-08010-
4-1, BBLX-08008-2-1 and BBLX-08010-2-1 were 
selected for further evaluation in Participatory 
Variety Selection trial during Kharif-II, 2018 or 
Kharif-I, 2019 at different locations of Bangladesh. 
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Crop nutrient 

Requirement of boron on the growth and yield 
of blackgram 

The experiment was conducted at the Pulse 
Research Sub-station of Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur farm during 
Kharif-1 season of 2017 to find out optimum rates 
of boron for growth and yield of blackgram. The 
experiment was laid out in RCBD with three 
replications. The treatments were T1= Control, T2 = 
20-20-20-10-2-0.5 kg NPKSZnB/ha-1, T3= 20-20-
20-10-2-1.0 kg NPKSZnB/ha-1, T4=20-20-20-10-2-
1.5 kg NPKSZnB/ha-1, T5=20-20-20-10-2-2.0 kg 
NPKSZnB/ha-1, T6=20-20-20-10-2-2.5 kg 
NPKSZnB/ha-1. Application of B on blackgram 
ponded positively and contributed to achieve higher 
yield over control treatment in different extent. 
Treatment T3= 20-20-20-10-2-1.0kg NPKSZnB/ha-

1 gave the highest seed yield 1141 kg/ha that was 
38 % higher over control treatment. 

Disease management  

Screening of blackgram lines resistant to yellow 
mosaic virus and powdery mildew 

A field experiment was conducted at Regional Pulses 
Research Station (RPRS), Madaripur during Kharif-II 
season of 2017 to evaluate the exotic and local 
germplasm of blackgram to identify yellow mosaic 
virus, powdery mildew resistant and high yielding 
genotypes. Significant difference were observed in 
YMV severity, no of pods/plant, 100 seed weight, 
and seed yield (kg/ha) etc. Among tested entries 
several lines performed resistance to YMV and PM. 
YMV disease severity was lowest (1.33) in BBLXK-
204002-19, BBLXK-2092005-2, BBLXK-2086136 
and BD-6841. Severity of powdery mildew was 
minimum (1.00) in BBLXK-2004003-2 and 
BBLXK-2004003-6, VC-6379-23 whereas BD-
6855, BD-6859, BD-6860, BD-6863, BD-6865 and 
BD-686610045 performed the highly resistant 
reaction. The local line BD-6840 conferred the 
highest seed yield (1437 kg/ha). 

Lentil (Lens culinaris Medik.) 
Improvement 

Season: RABI 2017-18 

Hybridization of lentil 

Hybridization of lentil was undertaken to obtain 
genotypes with desired gene combinations during 
rabi, 2017-18 at Pulses Research Centre, Ishurdi, 
Pabna. Six potential parents were used followed by 

half diallel fashion and a total of 390 successful 
crossed derived seeds were harvest from fifteen 
cross combinations. 

Confirmation of lentil F1 generation 

Seven cross combinations were grown along with 
their parents during the rabi season 2017-18 at 
PRC, Ishurdi, Pabna.  A total of 37 individual F1s 
plants have been confirmed and harvested 
separately from six cross combination during rabi 
2017-18and these individual single plants will be 
grown as a F2s generation in the next season for 
advancement of segregating generations. 

Growing and evaluation of lentil F2 generation 

The maximum segregation and genetic variability 
is accomplished in F2 generation of any 
hybridization program. With a close observation, 
selection of appropriate and desired combinations, 
thirteen F2s were grown along with BARI Masur-6 
and BARI Masur-7 as check varieties at Pulses 
Research Centre, Ishurdi, Pabna. A total of 85 
individual plants were selected and harvested from 
twelve accessions for advancement of segregating 
populations as F3s generation in the next season. 

Growing and evaluation of lentil F3 generation  

Fourteen F3s were grown along with two check 
BARI Masur-6 and BARI Masur-7 to advance the 
generation from F3 to F4 and with a view to select 
appropriate and desired combinations at Pulses 
Research Centre, Ishurdi, Pabna. More or less 
homozygocity was obtained, whole population was 
bulked; single plant was selected for the retention 
of wide variability which will be grown in the next 
season. 

Growing and evaluation of lentil F4 generation 

A total of 158 single plants were selected from 
eighteen F4s family comparing with check variety 
to advance the generation from F4 to F5 with a view 
to select appropriate and desired combinations. The 
individual single plants will be grown in an 
individual line as F5s generation for the retention 
of wide variability in the next season. 

Growing and evaluation of lentil F5 generation 

Genetic combination turns to more homozygosity in 
F5 and for this reason selection of family is done in 
this generation. To select appropriate and desired 
combinations five F5s were grown along with check 
at Pulses Research Centre, Ishurdi, Pabna. Finally 
fifteen lines were selected which will be grown in 
the next season at observation trial. 
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Observation trial of lentil 

Eight families selected from last season’s F5 treated 
as lines and eight exotic lentil lines were grown 
with check variety BARI Masur-6, BARI Masur-7, 
BARI Masur-8 and one local check Bagura local in 
rabi season of 2017-18 at Pulses research centre, 
Ishurdi, Pabna followed RCB design with two 
replication. Finally eleven genotypes viz: BLX-
12011-6, RL-12-181, Maitree, BLX-12005-4, 
KLS-218, RL-12-178, BLX-12009-6, BLX-12004-
5, RL-12-171, L 4717, and Bagura local were 
preliminary selected for PYT in the next season.  

Preliminary yield trial of lentil 

The experiment was carried out to determine the 
performance of ten lentil genotypes for yield and 
yield contributing characters at two different 
locations viz. Ishurdi and Jashore during Rabi, 
2017-18. Significant variations were observed for 
days to flower, days to maturity, pods plant-1, 100 
seed weight and yield in kg hectare-1. Among the 
genotypes, BLX 11014-8was flowered earlier and 
also showed earlier maturity. Maximum seed 
weight was observed in BLX 11018-6 from the 
mean values of two locations. Considering 
different desirable characters, BLX 11014-10, 
BLX 11014-11, BLX 11004-8 and BLX 11014-8 
were selected to evaluate during next season under 
RYT trial. 

Regional yield trial of lentil (Set-I) 

The experiment was conducted consisting of five 
lentil genotypes including two check varieties viz; 
BARI Masur-6 and BARI Masur-7 for evaluation 
of yield and yield contributing characters and also 
yield stability at four different locations viz. 
Ishurdi, Gazipur and Jashore during Rabi, 2017-18. 
Significant variations were observed for days to 
flower, days to maturity, pods plant-1, 100 seed 
weight and yield in kg ha-1. Among the genotypes, 
BLX 10002-20 was flowered earlier followed by 
BLX 10002-15 and also showed earlier maturity. 
In case of yield performance over locations, none 
of the tested entries performed better comparing 
with checks. 

Regional yield trial of lentil (Set-II) 

The experiment was carried out to determine the 
performance of nine genotypes for yield and yield 
contributing characters and stability that were 
evaluated in four different locations viz. Ishurdi, 
Jamalpur, Rahmatpur and Jashore during Rabi, 
2017-18. Significant variation was observed for 
days to flower, days to maturity, pods per plant, 

100 seed weight and yield in kg per hectare. 
Among the genotypes, LRIL 21-198 was flowered 
earlier followed by BLX 05002-3 and also showed 
earlier maturity along with BLX 05009-7, LRIL 
18-102 and LRIL 22-158.Considering different 
desirable characters and stability parameters, BLX 
05002-3, LRIL 18-102 and BLX 05002-6 were 
selected to evaluate for next PVS trial. 

Participatory variety selection of lentil 

The experiment was carried out for evaluation the 
performance of five genotypes for yield and yield 
contributing characters and also determination of 
yield stability at farmers’ field of four different 
locations viz. Pabna, Joydebpur Barisal and Jashore 
during Rabi, 2017-18. Significant variations were 
observed for days to flower, days to maturity, pods 
plant-1, 100 seed weight and yield in kg ha-1. 
Among the genotypes, LRIL 22-70 was flowered 
earlier followed by BLX 09015 and also showed 
earlier maturity. Maximum 100-seed weight was 
observed in BLX 09015 followed by LRIL 22-
70.Considering yield potentiality, early maturity 
and stability parameters, the advance line LRIL 22-
70 was released as a variety. 

Candidate variety demonstration trial of lentil 

Five advanced lines BLX-01013, BLX=06004-2, 
BLX-06004-12, BLX-05002-6, RL-12-178 along 
with BARI Masur-8 as a check variety were used 
in Candidate Variety Demonstration Trial of lentil 
during rabi-2017-18 at Pulses Research Centre, 
Ishurdi, Pabna for evaluation of promising advance 
lines in large plots and also multiplication of seeds 
of these advanced lines. Among the advanced lines 
BLX-01013 produced the maximum yield (1756 
kg ha-1). All advanced lines yielded lower compare 
to check variety BARI Masur-8 

Germplasm maintenance of lentil 

A total of 120 lentil germplasm and five check 
varieties were included in this trial for regeneration 
and multiplication of seeds and also observation 
the special characteristics for future use in the 
breeding program. 

Evaluation of early lentil germplasm under 
different row spacing 

Four promising early entries of lentil were 
evaluated under three different row spacing (15cm, 
20 cm and 25 cm) at Pulses Research Centre, 
Ishurdi, Pabna during Rabi 2017-18 to identify 
suitable row spacing for early lentil lines. 
Significant differences among the genotypes were 
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observed in case of most of the yield contributing 
characters. LRIL 22-70 provided the maximum 
yield followed by LRIL 21-109 and BLX 05008-
15. Highest yield also recorded was from 20 cm 
spacing followed by 25 cm. In case of Genotype × 
Spacing interaction the maximum yield was 
recorded from V4S2 (LRIL 22-70 with 20 cm )plot 
followed by V1S2(LRIL 21-109 with 20 cm) and 
V4S1(LRIL 22-70 with 15 cm). Early lines with 20 
cm spacing performed best for optimum plant 
accommodation as well as produced higher yield. 

Screening of lentil germplasm under relay 
condition 

Six promising entries of lentil with BARI Masur 6 

as check were evaluated at Pulses Research Centre, 

Ishurdi, Pabna during Rabi season of 2017-18 

which was laid out in RCB design with 2 

replications to select suitable genotypes for 

relaying with T. aman rice. Significant differences 

among the genotypes were observed in case of all 

the yield contributing characters. BLX 09015 

flowered and matured earlier followed by BLX 

01001-1 and BLX 01002-12 while the entry RL 

12-178 matured late. Among the entries BLX-

06004-2was the tallest followed by RL 12-178 and 

BLX 01001-1 was dwarf. Highest pods per plant 

were obtained from DPL 62. Bold seeded entry 

was BLX 01001-1 followed by RL 12-178. Among 

the entries the highest yield was obtained from 

DPL-62 followed by BARI Masur-6 and BLX-

06004-2.  

Performance of short duration lentil genotypes 

in saline areas 

An experiment was conducted at the Agricultural 

Research Station (ARS), BARI, Benarpota, 

Satkhira during the rabi season of 2017-18 to find 

out the suitable short duration lentil genotypes for 

better crop growth, adaptation and yield in the 

saline areas. There were 5 lentil genotypes viz. 

LRIL-22-205, LRIL-22-133, LRIL-22-68, BLX-

05008-15 and LRIL-22-70. The highest seed yield 

(0.36 t/ha) was recorded in LRIL-22-70 which was 

statistically similar with LRIL-22-68 and BLX-

05008-15 but significantly higher than rest of the 

varieties/lines. Number of day’s required to 

maturity was highest in BLX-05008-15 which was 

statistically different from all other lines. LRIL-22-

70 can be a promising high yielding line for coastal 

areas of Bangladesh due to its high yield and early 

maturing with more ado lotting under saline soils 

than all other lines. 

Study the heat tolerance in lentil under field 
condition 

Lentil (Lens culinaris Medik.) is sensitive to even 
small increases in temperature during the 
reproductive stage, hence the need to explore the 
available genotypes for heat tolerance as well as its 
underlying mechanisms. In the present study, a set 
of 10 lentil accessions were screened for heat stress 
tolerance at Gazipur, Ishurdi and Jashore. Under 
field condition heat induced by sowing one month 
later than the recommended date of sowing. 
Considering yield related traits among the 
genotypes, G2, G3, G7 and G8 showed better 
performances at late sown (LS1 and LS2) under 
field condition.  

Cultural Management  

Effects of rice husk ash and rice straw on the 
performance of lentil and succeeding crop in 
rice-based cropping system 

A feasibility study is made to use Rice Husk Ash 
(RHA) as an admixture and Rice Straw (RS) as 
mulch, and an attempt has been made to investigate 
the effects of RHA and RS on yield and yield 
components of lentil and succeeding crop in rice-
based cropping system. This field experiment 
started with lentil at Pulses Research Centre (PRC) 
during the rabi season of 2017-18. The other crops 
in the rotation are Mungbean and T.aman rice. In 
this report, only the results of first crop (lentil) are 
presenting as only the life cycle of the first crop 
just completed since initiation of the experiment. 
The four treatments were as follows in the present 
experiment: Rice Husk Ash @ 2 t/ha + 
Recommended Fertilizer Dose (RFD), RFD Rice 
straw @ 5 t/ha and Control. The addition of RS as 
mulch increased crop yield by 22 % over control. 
The tallest plant height, higher branches and pods 
likely contributed to increased seed yield of lentil 
in RS. However, the effects of RHA as an 
admixture with top soil on the performance of first 
crop, lentil is not clear. This experiment will run 
over the next three years for drawing a concrete 
conclusion. 

Phenology, growth and yield of lentil as 
influenced by sowing time and seed rate 

A field experiment was conducted at Pulses 
Research Centre and Regional Agricultural 
Research Station, Ishurdi during rabi season 2017-
18 to study the effect of on phenology, growth and 
yield under sowing time and seed rate of BARI 
Masur-8. The experiment was laid with three  
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sowing dates (15 November, 1 December, 15 
December) in main plots and four seed rates (30 kg 
ha-1, 35 kg ha-1, 40 kg ha-1and 45 kg ha-1) in sub-
plots replicated thrice in a split-plot design. Lentil 
sown on 15 November took 110 days from sowing 
to maturity, which was decreased by 12 days on 01 
December and 15 days on 15 December sowings. 
Lentil sown on 1 December at the seed rate of 35 
kg ha-1 was produced highest seed yield (2708 kg 
ha-1) and stover yield (4725 kg ha-1).  

Efficacy of herbicides for controlling weeds in 
lentil field 

A field experiment was conducted at Pulses 
Research Centre, Ishurdi, Pabna during 2017-18 to 
find out the efficacy of herbicide on weed control 
and crop response in lentil. Eight treatments viz. 
T1= Whip super 9EC (Fenoxiprop-p-Ethyl, 750ml 
ha-1), T2= Panida 33 EC (Pendimethalin, 2.5 L ha-

1), T3=Granite 240 SC (Penoxulam, 93.70 ml ha-1), 
T4=Weednil 5 EC (Quizalofop-p-Ethyle, 650 mL 
ha-1), T5= Sunrice 150 WG (Ethoxysulfuran, 200 g 
ha-1), T6= Activar 25 EC (Oxadiazon, 1L ha-1), T7= 
Control (No weeding) and T8= Hand weeding were 
included in this experiment. Herbicides were 
applied at moist condition of soil after irrigation for 
proper seed germination that means pre-emergence 
condition and six herbicides were applied in post 
emergence at 20 Days after emergence. The 
experiment was laid out in a randomized complete 
block design with three replications. Among the 
herbicides, Whip super was effective to control 
narrow leaf weeds for achieving higher yield in 
pre-emergence application of herbicides and 
application of whip super in post emergence was 
profitable for lentil cultivation on the basis of 
economic performance. 

Effects of tillage and residue retention on the 
performance of legume crop in rice-based 
system of Bangladesh 

Performance of lentil under three tillage treatments 
such as conventional tillage (CT), no-tillage (NT) 
and strip planting (SP) and two levels of residue 
retention-high residue (HR) and low residue 
retention (LR) were evaluated in rice-based system 
of Bangladesh. The field experiment was initiated 
in November 2015and continuing for a longer term 
period at Pulses Research Centre Ishurdi, Pabna 
and Pulses Research sub-station, Joydebpur, 
Gazipur. The cropping sequence lentil-mungbean-
T.aman was practicing since commencing of the 
experiment at Ishurdi, Pabna. The cropping 
sequence chickpea-T.aus-T.aman was started from 

November 2017. In the present report, only the 
Crop number 7 (lentil) at Ishurdi and chickpea at 
Gazipur grown in rabi season (cool dry season) of 
2017-18 are presenting. The results showed that the 
application of SP resulted in higher number of 
plant populations which may lead to increase grain 
yield of lentil by 17 % over CT. Retention of HR 
also increased lentil yield by 12 %. At Gazipur, the 
yield benefit of chickpea under CA (SP and NT 
with HR) was similar to that of conventional 
system (CT and LR). This short-term effect was 
positive towards conservation agriculture than CT 
system. However, this study will be continued for a 
long-term period to concrete conclusion. 

Crop Management 

Effects of foliar application of zinc on growth 
and yield of lentil in rice-based system 

A field experiment was conducted at Pulses 
Research Centre (PRC) and Regional Agricultural 
Research Station (RARS) during the rabi season of 
2016-17 and 2017-18 to investigate the effects of 
foliar application of zinc on yield and yield 
components of lentil. There were five concentration 
levels of Zn (0.01 %, 0.02 %, 0.03 %, 0.04 % and 
0.06%) in 2016-17 and four concentration levels of 
Zn (0.02 %, 0.03 %, 0.04 % and 0.06%) applied as 
foliar and 2kg/ha Zn applied to the soil which were 
compared to control (no foliar and no soil 
application) in 2017-18. Foliar applications of Zn 
were carried out at only one time at vegetative 
stage (pre-flowering stages).The experiment was 
arranged in a randomized complete block design 
and replicated three times. Parameters measured 
were seed and straw yield, plant population/ m-², 
plant height, number of pods/plant, number of 
seeds/pod and 1000 seed weight. There were no 
significant differences between the foliar 
application of Zn and control for any of the 
measured parameters of lentil in rice-based system. 
Although the yield of lentil was not significantly 
affected due to foliar application of Zn, with 
increasing the concentrations of Zn increased lentil 
yield in both years. 

Effect of different level of phosphorus and their 
integration with manures on different crops in 
the lentil-mungbean-T.aman rice cropping 
pattern 

A field experiment was conducted at the research 
field of Pulses Research Centre, Regional 
Agriculture Research Station, Ishurdi, Pabna during 
2017-18 to determine the optimum rates of 
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phosphorus for lentil-mungbean-T.aman rice 
cropping pattern and to reduce the rate of P 
fertilizer application by inclusion of cowdung and 
poultry manure. There were 8 treatments viz T1=P0, 
T2= P16 kg/ha, T3=P 32 kg/ha, T4=P 48 kg/ha, 
T5=P 16 kg/ha+Cowdung 5 t/ha, T6=P 16 kg/ha + 
Poultry manure 3 t/ha, T7 = P 32 kg/ha + Cowdung 
5 t/ha, T8= P 32 kg/ha +Poultry manure 3 t/ha. The 
experiment was designed randomized complete block 
with three replications. Result showed that 
application of different level of P and manures 
proved effective in significantly enhancing the 
nodulation, yield attributes and seed yield of lentil. 
The tallest plant, number of branch and maximum 
number of pods per plant were recorded from the P 
fertilizer with cowdung and poultry manure 
treatments. Seed yield of lentil was significantly 
influenced by organic and inorganic sources of 
phosphorus. Maximum seed yield was found in the 
treatment T5 and T6 (P fertilizer with manure).This 
was significantly higher than the other treatments. 
The maximum numbers of nodules were recorded 
from the treatment T8 (P 32 kg/ha with 3 t/ha 
poultry manure) in all the nodules collection dates 
which was significantly higher over the other 
treatment. The lowest nodule values were obtained 
from the P control treatment. Maximum net return 
TK. 168000/ha was obtained from the treatment T6 

(P 16 kg/ha with 3 t/ha poultry manure). The 
highest benefit cost ratio 3.83 and 3.80 were 
recorded from the treatment T5 and T6 (P fertilizer 
with manure). Therefore, it may be concluded that 
16 kg/ha phosphorus fertilizer along with cowdung 
5 t/ha or poultry manure 3 t/ha with a blanket dose 
of N20K20S10 Zn2 B1 kg/ha may be considered as 
economically sound and optimum fertilizer dose 
for yield maximization of lentil production in High 
Ganges River Floodplain soil under lentil-
mungbean-T.aman rice cropping pattern.  

Integrated nutrient management for 
lentil+mustard mixed cropping system 

A field experiment was conducted at the research 
field of Pulses Research Centre and Regional 
Agriculture Research Station, Ishurdi, Pabna during 
2017-18 to find out the suitable fertilizer dose for 
lentil+mustard mixed cropping system in High 
Ganges Floodplain soil. The trial consisted of eight 
nutrient treatments such as T1= MYG based on soil 
test, T2= HYG based on soil test, T3=IPNS with 5 
t/ha for HYG, T4=T1 + 25% of T1, T5= T2 + 25% of 
T2, T6=According to FRG 2012, T7 = Farmers 
practice, T8= Native fertility (Control).The 
experiment was designed randomized complete block 

with three replications. For mixed cropping system, 
70% lentil + 30 % mustard seeds were sown. 
Result showed that application of different nutrient 
management proved effective in significantly 
enhancing the yield attributes and seed yield of 
lentil and mustard mixed cropping system. The 
maximum number pods per plant and seed yield of 
lentil and mustard were recorded from the 
treatment T5 (T2 + 25% of T2) and T3 (IPNS with 5 
t/ha for HYG ) which was significantly different 
with the others treatments but it was lowest in 
control treatment due to variation for nutrient 
supply. Maximum Lentil equivalent yield was 
found in T5 (HYG based on soil test + 25% of T2) 
followed by treatment T3 (IPNS with 5 t/ha for 
HYG).  Regarding the cost and return analysis, the 
highest net return TK. 172000/ha was obtained 
from the treatment T5. The highest benefit cost 
ratio 3.89 and 3.70 were recorded from the 
treatment T5 and T3. Therefore, it may be 
concluded that treatment T5 (35-50-62-40-3.75-
1.25 kg N-P-K-S-Zn-B/ha) and T3 (30-28-42-30-3-
1kg N-P-K-S-Zn-B/ha + 5 ton cowdung/ha)  may 
be considered as economically profitable and 
optimum fertilizer dose for yield maximization of 
lentil+mustard mixed crop production in High 
Ganges River Floodplain soil (AEZ # 11). 

Improving of rice based cropping pattern 

through lentil-mungbean-T.aus-T.aman 

cropping sequence for sustaining soil fertility 

and productivity 

A field experiment was conducted in Madhupur 
tract soil of Gazipur (AEZ-28) during the year of 
2017-2018 to determine the suitable fertilizer dose 
in the cropping pattern Lentil-Mungbean-T.aus-
T.aman through nutrient budget that will sustain 
soil fertility and productivity. There were six 
different treatments viz. T1: control (native 
nutrient), T2: 50% of recommended dose, FRG, 
2012 T3:75% of recommended dose, FRG, 2012 
T4:100% of recommended dose, FRG, 2012 
T5:125% of recommended dose, FRG, 2012 T6: 
Farmers practices per locality. The experiment was 
laid out in RCB design with three replications. The 
highest lentil (1777 kgha-1), mungbean (1040kgha-

1), T.aus rice (4497 kg ha-1) and T.aman rice (4804 
kg ha-1) yield was produced from the treatment T4 

using 100% of recommended dose applied in 2017-
2018. The yield obtained from this treatment was 
statistically superior to all the other treatments in 
the pattern and the lowest yield was in control 
treatment. 
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Improving nutrition and productivity through 
zinc fertilization under lentil-mungbean-T.aus-
T.aman rice cropping system 

A study was conducted at the research field of 
Pulses Research Sub-Station, Gazipur and Regional 
Agricultural Research Station, Jashore during rabi 
2016-17 to find out the requirement of zinc for 
Lentil-Mungbean-T.aus-T-aman rice cropping 
system and to improving nutrient and maintain soil 
fertility as well as nutrient balance in soil for 
sustainable crop productivity. The first crop of the 
pattern is lentil and the levels of zinc, T1= Zn 0 
kg/ha, T2= Zn 2.0 kg/ha and T3= Zn 4.0 kg/ha were 
included in this study. The results showed that the 
seed yields of lentil ranged from 962-1233Kg ha-1 
at Gazipur and 1540-1810 kg ha-1 at Jashore, 
respectively. The average seed yield of two 
locations ranged from 1251-1521 kg ha-1.The 
highest lentil seed yield was obtained from the 
treatment T2 at Gazipur and at Jashore. The lowest 
yield was found in control plot.The highest net 
return was counted from T2 treatment at Gazipur 
and at Jashore. The highest benefit cost ratio 20.32 
and 15.42 were counted from the treatment T2 at 
Gazipur and Jashore, respectively. The lowest net 
return was calculated from control treatment and 
the lowest benefit cost ratio was also counted from 
the T3 treatment at Gazipur and Jashore.  The 
highest yield was found in T2 (Zn 2.0 kg/ha) treated 
plot (1810 kg/ha) and the lowest in T1 (Zn 0 kg/ha) 
plot (1540 kg/ha).The highest MBCR (15.42) was 
observed in T2 (Zn 2.0 kg/ha) treated plot and the 
lowest (9.77) was in T3 (Zn 4.0 kg/ha) treated plot. 

Disease management 

Efficacy of fungicides for the management of 
stemphylum blight in lentil 

The experiment was conducted at Pulses Research 
Centre, Ishurdi, Pabna and Regional Pulses 
Research Station, Madaripur during 2017-18 to 
find out the effective and economic fungicide in 
controlling stemphylium blight of lentil. Six 
fungicides were tested for their efficacy against the 
disease. Stemphylium blight disease severity was 
measured using 0 to 5 rating scale. The lowest 
severity was observed in Nativo (1.67) 
(Tebuconazole 25%+ Trifloxystrobin 25%) sprayed 
plots which were statistically similar to Folicur 
(1.66) and companion (2.33). The highest yield 
(1905 Kg/ha) was obtained from Nativo sprayed 
plots which performed similar to Folicur (1735 
Kg/ha), Secure (1648 Kg/ha) and Rovral (1658 
Kg/ha) sprayed plots. The lowest yield (1337 

Kg/ha) was recorded from Indofil treated and 
control plot. Economic analysis demonstrated that 
Folicur treatment incurred the highest Benefit Cost 
Ratio (MBCR 5.5) followed by Secure (4.3). 

Screening of lentil germplasm against 
stemphylium blight 

The screening trial was conducted with 27 
accessions based on previous year’s evaluation for 
Stemphylium Blight (SB) resistance at Pulses 
Research Centre (PRC), Ishurdi, Pabna. These 
accessions were screened in natural field 
environment and showed varying level of 
resistance. Lentil variety BARI Masur-1 
(susceptible) was used as check throughout the 
experiment. The highest frequency of resistance to 
SB was found in BLX-06004-2, ILL-6367 and 
ILL-6325 (1.56) and yielded 1682, 1668 and 1577 
(Kg/ha) respectively. These lines were selected 
from three years trial among hundreds of lentil 
lines received from ICARDA and now they could 
be used in lentil breeding for stemphylium blight 
resistance.   

Influence of temperature and humidity on 
development of stemphylium blight disease of 
lentil 

The experiment was conducted at the experimental 
field of Plant Pathology Division, RARS, Jashore 
and Pulses Research Centre, Ishurdi, Pabna during 
Rabi 2017-18 to find out optimum planting time 
and actual temperature and humidity on 
development of Stemphylium blight of lentil in a 
Randomize Complete Block Design. There are five 
treatments such as sowing date 15th November, 25th 
November, 5th December, 15th December, and 25th 
December. Among the treatments, where planting 
date was 25th November 2017 showed reduced 
disease severity and increased yield. It may be 
recommended that lentil production could be 
possible if it is sowing from mid-November to late 
December. 

Evaluation of fungicides in managing foot and 
root rot disease of lentil 

The experiment was conducted at Pulses Research 
Centre, Ishurdi, Pabna, during 2017-18 to find out 
the effective and economic fungicide in controlling 
foot and root rot of lentil. Six fungicides and one 
bio-control agent were tested for their efficacy 
against the disease. Unfortunately, there was lack 
of natural inoculum pressure in current season 
that’s why no significant difference was observed 
among treatments. This experiment will be 
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repeated in next season upon artificial inoculation 
of pathogen.  

Chickpea (Cicer arietinum L.) 
Improvement 

Season: RABI-2017-18 

Hybridization of chickpea 

An experiment entitled hybridization of chickpea 
was conducted during rabi 2017-18 at PRC, 
Ishurdi, Pabna. Six parents were used following 
half diallel fashion. A total of 122 successful 
crossed derived seeds were harvested separately 
from eight cross combinations.  

Confirmation of chickpea F1 generation 

Ten cross combinations were grown along with 
their male and female parents in both side during 
rabi season 2017-18 at PRC, Ishurdi, Pabna.  A 
total of 28 individual F1s plants have been 
confirmed and harvested separately from ten cross 
combinations during rabi 2017-18 and these single 
plants will be grown as F2s generation in next 
season for advancement of chickpea segregating 
population. 

Growing and evaluation of chickpea F2 
generation 

The maximum segregation and genetic variability 
is accomplished in F2 generation of any 
hybridization program. With a close observation, 
selection of appropriate and desired combinations, 
thirteen F2s were grown along with BARI Chola-5 
and BARI Chola-9 as check varieties at Pulses 
Research Centre, Ishurdi, Pabna. A total of 46 
individual plants were selected and harvested from 
nine accession for advancement of segregating 
populations as F3s generation in the next season. 

Growing and evaluation of chickpea F3 
generation  

A total of 56 individual F3s plants under six 
progenies have been selected and harvested 
separately during rabi 2017-18 and these single 
plants will be grown as F4s generation in the next 
season for advancement of chickpea segregating 
populations. 

Observation trial of chickpea 

Nine families selected from last year’s F5s 
generation were grown against check variety BARI 
Chola-5 and BARI Chola-9 during rabi 2017-18 at 
Pulses Research Centre, Ishurdi, Pabna. The 

experiment was laid out in a RCB design with two 
replications and having a spacing of 50 cm 
between rows. Among the test entries significant 
differences were observed in only for days to 
maturity and 100 seed weight. BCX-13003-10, 
BCX-13004-4 and BARI Chola-5 took minimum 
days to mature. BCX-13004-4 had bold size seeds 
and BARI Chola-5 had small size seeds followed 
by BCX-13007-7. Five entries BCX-13002-3, 
BCX-13004-4, BCX-13008-3, BCX-13002-2 and 
BCX-13005-8 are selected for PYT in the next rabi 
season. 

Regional yield trial of chickpea 

The experiment was carried out to evaluate the 
performance of three chickpea genotypes along 
with check BARI Chola-5 and BARI Chola-9 for 
yield and yield related traits in five locations 
during Rabi 2017-18. Considering mean data for 
both days to flower and maturity ICCX 060157-3 
was found earlier. From the mean data across 
location check BARI Chola-5 gave the highest 
pods per plant and lowest from ICCX- 060157-3. 
The genotype BARI Chola-9 gave the highest 
mean seed yield followed by BCX 01008-4 
whereas the genotype BCX 01008-4 was also 
found more stable across the locations. 
Considering short duration, stability parameters 
and higher yield, two entries BCX 01008-4 and 
ICCX 060157-3 were selected to evaluate in the 
next Rabi season or may be selected for 
recommendation as a variety. 

Participatory varietal selection of chickpea 

The experiment was carried out to evaluate the 
performance of three chickpea genotypes along 
with check BARI Chola-5 and BARI Chola-9 for 
yield and yield related traits in six locations during 
Rabi 2017-18. Considering mean data for both 
days to flower and maturity ICCV 07102 was 
found earlier. From the mean data across location 
BCX 09010-9 gave the highest pods per plant. The 
genotype ICCV 07102 gave the highest mean seed 
yield whereas the genotype BCX 09010-9 was 
found more stable across the locations. 
Considering stability parameters, higher yield and 
farmers preference ICCV 07102 are selected to 
release as a variety. 

Germplasm maintenance of chickpea 

A total of 66 chickpea germplasm and three check 
varieties were included in this trial for regeneration 
and multiplication of seeds and also observation 
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the special characteristics for future utilization 
pulses breeding program. 

Disease management 

Screening of chickpea germplasm resistant to 
botrytis gray mold (BGM) 

The experiment was conducted at Pulses Research 
Centre (PRC), Ishurdi, Pabna, Regional Pulses 
Research Station, Madaripur, and Regional 
Agricultural Research Station, Barisal during 2017-
18 to find out high yielding and Botrytis Gray Mold 
(BGM) disease resistant variety of chickpea. Twelve 
chickpea advanced entries were used for this 
experiment. Due to unfavorable weather condition to 
BGM no incidence of disease was occurred in this 
season in PRC, Ishurdi but presented in other 
location. The highest seed yield (1617 Kg/ha) was 
recorded from BCX 09015-7 followed by BCX 
09010-2, BCX 08008-1, BCX 09010-9, and BCX 
08009-and the lowest was in BCX09010-6.  

Grass pea (Lathyrus sativus, L.) 
Improvement  

Season: RABI 2017-18 

Hybridization of grass pea 

Hybridization on grass pea was conducted during 
rabi 2017-18 at PRC, Ishurdi, Pabna to create the 
genetic variability among the existing germplasm 
of grass pea. Six parents were used following half 
diallel fashion. A total of 128 successful crossed 
derived seeds were collected and harvested 
separately from fifteen cross combinations. 

Evaluation of grass pea germplasm  

An experiment was conducted at Pulses Research 
Centre (PRC), Ishurdi, Pabna during Rabi 2017-18 
to find out the suitable and high yielding 
genotypes/variety of grass pea. Six genotypes and 
two check BARI Kheshari-2 and BARI Kheshari-3 
were evaluated in this trial. Results revealed that 
all the characters under study were significantly 
different among the genotypes except pods plant-

1and 100 seed weight. The result shown that Sel-
1348 gave maximum yield (1752 kgha-1) followed 
by BGP 13009 (1670 kg ha-1) and the lowest yield 
1279 kg ha-1was recorded from BARI Khesari-2. 

Participatory varietal selection of grass pea 

Three entries including two check varieties BARI 
Khesari-2 and BARI Khesari-3 were evaluated at 
PRC, Ishurdi; RPRS, Madaripur and ARS, 

Shatkhira in a RCB design with 3 replications. 
Days to maturity ranged from 108-111, the 
genotype Sel-1348 matured earlier than the others 
genotype. Considering mean value over the 
location the genotype BKX-0002-4 produced 
maximum number of pods followed by BKX-
0003-1.  The maximum 100 seed weight was 
observed in BKX0003-1 followed by Sel-1348 and 
BKX-0002-4. The genotype Sel-1348 showed 
maximum mean yield followed by BKX-0003-1. 
The genotype Sel-1348 was recommended for 
release as variety. 

Evaluation of grass pea genotypes early and 
low-ß-ODAP (ICARDA Materials) 

Twenty one grass pea genotypes were collected 
from 50 genotypes previous year 2016-2017 
International Trial of grass pea and including two 
local check were evaluated at Pulses Research Sub-
Center, BARI, Gazipur during rabi 2017-18. The 
local checks BARI Kheseri-2and BARI Kheseri-3 
were earlier than the exotic entries considering 
days to 50% flowering and 95% maturity. 
IFLA119, IFLA118, IFLA2750, and IFLA2924 
and IFLA159 were the earliest among the exotic 
lines. No exotic lines could exceed the local check 
in case of yield.  The imported lines IFLA119, 
IFLA2924, IFLA118, IFLA2781, IFLA2750, 
IFLA159 and the local collection were the high 
yielding entries. 

Cultural Management 

Adaptation of advanced grass pea 
genotypes/lines in saline soil 

Grass pea is probably the most drought tolerant 
legume crop and it is also resistant to moderate 
salinity. An experiment was conducted at the 
Agricultural Research Station (ARS), BARI, 
Benarpota, Satkhira during rabi season of 2017-18 
to evaluate the performance of different 
genotypes/lines under saline soil. There were 4 
genotypes of grass pea (SEL-1348 (E1), BKX-002-
4 (E2), Serajgonj local (E3) and Satkhira local 
where BARI Khesari-3 wa sused as check variety. 
Highest seed yield (1.60 t/ha) was recorded in 
Serajganj local which was significantly higher than 
the rest of the varieties/lines. Similar trend was 
observed in case of straw yield (4.31 t/ha). BKX-
0002-4 was the shortest durational one among the 
studied genotypes. The lowest level (2.02 dS/m) of 
soil salinity was recorded at the sowing time in 
BARI Khesari-3 and the highest level of salinity 
(9.86 dS/m) was recorded in the harvesting stage at 
SEL-1348. 
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Effect of shoot picking for vegetable on growth 
and yield of grass pea 

The field experiment was carried out at Pulses 
Research Centre and Regional Agricultural 
Research Station, Ishurdi during rabiseason 2017-
18 to find out the effect of shoot picking for 
vegetable on growth, yield and economic return of 
grass pea. The treatments used for the experiment 
were T1 = One time Vegetable harvest at 40 DAE 
(days after emergence), T2=Two times vegetable 
harvest at 40 & 50 DAE, T3 = Three times 
vegetable harvest at 40, 50 &60 DAE, T4 = Four 
times vegetable harvest at 40, 50, 60 & 70 DAE, T5 
= Two times vegetable harvest at 60 & 70 DAE 
and T6 = Control. The highest seed yield (853 kg 
ha-1) and vegetable were obtained from T5 and T4, 
respectively.  The lowest seed yield (350 kg ha-1) 
was obtained from Control (T6). From the cost and 
return analysis it was observed that two times 
vegetable harvest at 60 & 70 DAE (T5) gave the 
highest gross return (91950 Tk. ha-1), gross margin 
(65950 Tk. ha-1) and BCR (3.53) where control 
(T6) gave the lowest gross return (36160 Tk. ha-1) 
and gross margin (14160 Tk. ha-1).  

Performance of khesari (Lathyrus sativus L.) 
cultivars relay with T.aman rice 

A field experiment was conducted at Pulses 
Research Centre and Regional Agricultural 
Research Station, Ishurdi during rabi season of 
2015-16 (Year 1), 2016-17 (Year 2) and 2017-18 
(Year 3) to find out the suitable cultivars on the 
growth and yield of Khesari under relay condition. 
The experiment was conducted in randomized 
complete block design with three replications. 
There were four cultivars BARI Khesari-1, BARI 
Khesari-2, BARI Khesari-3 and Sirajgonj local in 
Year 1 and BARI Khesari-1, BARI Khesari-2, 
BARI Khesari-3, BINA Khesari-1 and Sirajgonj 
local were tested in Year 2 and 3. The highest seed 
yield (850 kg/ha) was obtained from Sirajgonj 
local cultivar followed by BARI Khesari-1 (560 
kg/ha) and the lowest seed yield (350 kg/ha) was 
obtained from BARI Khesari-3 in Year 1.  In Year 
2, the highest seed yield (1400 kg/ha) was obtained 
from Sirajgonj local than other cultivars. In Year 3, 
cultivation of Sirajgonj local cultivars yielded 
higher seed yield (1300 kg/ha) and straw yield 
(2100 kg/ha) compared to other cultivars. 

Adaptation of different pulses as relay crop in 
the farmers' field of high barind tract 

The experiment was undertaken to study the 
suitability of different pulses as relay cropping in 

the farmer’s field of High Barind Tract to increase 
production and develop farmers' livelihood. The 
field trial was conducted at the farmer's field of 
FSRD site Kadamshahar, Godagari, Rajshahi 
during Rabi 2016-17 and 2017-18. The study was 
designed by randomized complete block design 
with three replications. There were three varieties 
of different pulses i.e. BARI Masur-6, BARI 
Motor-1 and BARI Khessari-3. The yield and most 
of the yield contributing characters like plants m-2, 
plant height (cm), No. of seeds pod-1and TGW (g) 
showed significant variation in both years except 
no. of seeds pod-1 during 2016-17.Grass pea (BARI 
Khessari-3) performed best in both year in respect 
of yield (1.40 t ha-1and1.12 t ha-1 in 2016-17 and 
2017-18, respectively)butduring 2017-18 lentil 
equivalent yield (LEY), gross return, gross margin 
and benefit cost ratio (BCR) showed higher in 
lentil (BARI Masur-6) than grass pea because of 
higher market price of lentil.On the other hand, 
opposite scenario was showed in the previous year, 
gross return, gross margin and benefit cost ratio 
(BCR) showed higher in grass pea (BARI 
Khessari-6) than Lentil (BARI Masur-6). 

Crop nutrient Management 

Fertilizer management for grass pea relay 
cropping system with T.aman rice in high gangs 
floodplain soil 

A field experiment was conducted at the research 
field of Pulses Research Centre, Regional 
Agriculture Research Station, Ishurdi, Pabna 
during 2017-18 to find out the suitable fertilizer 
dose for grass pea relay cropping system with 
T.aman rice in High Ganges Floodplain soil. The 
trial consisted of six nutrient treatments such as T1 
= Native (control), T2 = Farmers practice, T3 = 
FRG 2012, T4 = FRG 2012+Zn2.0, T5 = FRG 
2012+B1.0, T6 = FRG 2012+Zn2.0+B1.The 
experiment was designed randomized complete block 
with three replications. Result showed that 
application of different nutrient management 
proved effective in significantly enhancing the 
yield attributes and seed yield of grass pea. The 
maximum number pods per plant and number of 
seeds per pod were recorded from the treatment T6 
(FRG 2012+Zn2.0+B1) and T5 (FRG 2012+B1.) 
which was significantly different with the others 
treatments, but statistically identical to T4 (FRG 
2012+Zn2.0) while it was lowest in control plot due 
to variation for nutrient supply. Maximum seed 
yield of grass pea was found treatment T6 (FRG 
2012+Zn2.0+B1) followed by treatment T5 (FRG 



76 ▐   Pulse Crops  

2012+B1.0).  Regarding the cost and return 
analysis, the highest net return TK. 115650/ha was 
obtained from the treatment T6. The highest benefit 
cost ratio 2.36 and 2.28 were recorded from the 
treatment T6 and T5. Therefore, it may be 
concluded that treatment T6 (20-20-18-10-2-1 kg 
N-P-K-S-Zn-B/ha) and T5 (20-20-18-10-1 kg N-P-
K-S-B/ha)  may be considered as economically 
sound and optimum fertilizer dose for yield 
maximization of grass pea production relay with 
T.aman rice in High Ganges River Floodplain soil 
(AEZ # 11). 

Disease management 

Field screening of grass pea germplasm against 

rust and powdery mildew in natural condition 

An experiment was conducted at Regional Pulses 
Research Station (RPRS), BARI, Madaripur during 
Rabi 2017-18 to find out the suitable and high 
yielding genotypes/variety of grass pea against rust 
and powdery mildew. Six genotypes/lines 
including one check BARI Kheshari-3 were 
evaluated in the trial. The result revealed that all 
the germplasm showed resistant reaction against 
powdery mildew. Rust was not developed among 
the entries. The line BGP-130010 gave the highest 
yield (1654 kg/ha) and the lowest yield (1208 
kg/ha) was obtained from BGP-13007. 

Felipe (Pisum sativum, L.)  
Improvement 

Season : RABI 2017-18 

Hybridization of field pea 

Hybridization of field pea was conducted to create 
genetic variability among the existing genotypes 
having desired gene combinations during rabi, 
2017-18 at Pulses Research Centre, Ishurdi, Pabna. 
Five parents were used following half diallel 
fashion. A total of 240 successful crossed derived 
seeds were collected from ten cross combinations 
and these F1s seeds will be sown next season for 
confirmation of F1s generation. 

Confirmation of field pea F1 generation 

Confirmation is essential to ensure fertile crosses 
between the parents. Ten F1s obtained from rabi 
2016-17 were grown along with their parents at 
Pulses Research Centre, Ishurdi, Pabna. Finally, a 
total of 72 single F1s plant were confirmed from 
ten cross combinations, harvested separately which 
will be grown in next season as F2 generation. 

Growing and evaluation of field pea F2 
generation 

Maximum segregation is attained in F2 generation 
and with a view to select appropriate and desired 
combinations nine F2s were grown along with 
check at Pulses Research Centre, Ishurdi, Pabna. A 
total of 34 individual plants of desirable characters 
from nine F2s were selected for next season as F3 
generation. 

Growing and evaluation of field pea F3 
generation 

A total of 25 single plants of field pea F3s 
generation were selected under the four accession 
numbers during rabi 2017-18 at Pulses Research 
Centre, Ishurdi, Pabna. These selected F3s 
generation will be grown as F4s generation in next 
season. 

Preliminary yield trial of field pea 

Four genotypes along with BARI Motor-3 were 
evaluated at Pulses Research Centre, Ishurdi, 
Pabna, Regional Pulses Research Station, 
Madaripur, Pulses Research Substation, Gazipur, 
Regional Agricultural Research Station, Jashore, 
and Barishal during Rabi 2017-18 for evaluating 
their performance over locations. Significant 
variations were observed for days to flower, days 
to maturity, pods plant-1, 100 seed weight and yield 
in kg ha-1. Among the genotypes, BFP 11016 
flowered earlier and also showed earlier maturity 
along with Jhikorgacha local. BARI Motor-3 
followed by Jhikorgacha local showed the highest 
number of pods plant-1. Apart from these, 
maximum seed weight was observed in Sekim 
local followed by BFP 11016. In case of yield 
performance over locations, BD 4209 performed 
the best among the genotypes followed by 
Jhikorgacha local. 

Cultural Management 

Effects of seeding method and seed rate on yield 
and yield attributes of field pea 

A field experiment was conducted at PRSS, BARI, 
Gazipur during rabi season of 2017-18 to find out 
the sowing method and optimum seed rate for 
newly released field pea variety (BARI Motor-3) 
for better crop growth and yield. The experiment 
was conducted in randomized complete block 
design with three replications. There were three 
sowing methods- line sowing at 40 cm and 50 cm, 
and broadcast sowing; and three seed rates i.e.,70 
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kg/ha, 80 kg/ha and 90 kg/ha. It was observed that 
between line and broadcast sowing there was no 
significant difference. Among the seed rates with 
increasing seed rates to 90 kg/ha increased plant 
population but seed rate @70 and 80 kg/ha 
increased seeds/pod. However, this experiment will 
be continued for the next year for concrete 
conclusion. 

Crop Management 

Improving nutrition and productivity through 
boron fertilization under field pea- mungbean-
T. aus-T. aman rice cropping system 

An experiment was carried out at Bangladesh 
Agricultural Research Institute, (BARI), Gazipur 
farm under of Grey Terrace Soil (AEZ-28) during 
the year 2017-18 to find out the rate of  boron for 
the Field pea-Mungbean-  T. aus -T. aman rice 
cropping system and to improving nutrition and 
maintain soil fertility as well as nutrient balance in 
soil for sustainable crop productivity. Three 
treatments viz. T1, application of B=0.0 T2 = 

application of B @ 1 kg ha-1, T3 = application of B 
@ 2 kg ha-1, -1 were used in the experiment. 
Application of B @ 1 kg ha-1 treatment gave the 
highest seed yield of field pea 2130 kg ha-1, the 
lowest seed yield was recorded in B control plot 
1592 kg ha-1. Like seed yield the higher stover 
yield was recorded where B was applied @ 1 kg ha-

1and lowest B control plot. 

Cowpea (Vigna unguiculata L.) 
Improvement 

Evaluation of cowpea genotypes 

A field experiment was conducted at RPRS, 
Madaripur during Kharif-1 season of 2017-18 to 
select the potential high yielding cowpea 
genotypes/lines. Eight cowpea genotypes viz. CPL-
1/17, CPL-2/17, CPL-3/17, CPL-4/17, CPL-5/17, 
CPL-6/17, CPL-7/17 and CPL-8/17 with one check 
BARI Felon-1 were evaluated in this trial.  Results 
showed that all the characters under this study 
were significantly different among the genotypes 
except days to maturity, plant height and yield. 
There was no significant yield variation among the 
genotypes. Though, numerically CPL-3/17 gave 
the highest yield (1555 kg) followed by CPL-1/17 
(1313 kg), CPL-4/17 (1192kg), CPL-2/17 (1086 
kg), CPL-8/17 (1079 kg) and CPL-6/17 (1049 kg) 
where the lowest yield was obtained from CPL-
7/17 (906 kg). 

Fababean (Vicia faba L.) 
Improvement 

Season: RABI 2017-18 

Evaluation of fababean (Vicia faba l.) exotic 
germplasm 

Ninety two exotic germplasm of fababean were 
evaluated at Pulse Research Sub-Station, Gazipur 
during Rabi 2017-2018 for yield and yield 
contributing characters. Results showed that all the 
characters under study were significantly different 
among the genotypes. The result revealed that 
11NF014b-16 genotype gave the highest yield 
followed by 11NF008b-15 and the lowest yield 
was obtained from genotype 11NFO11b-7. 

Pigeonpea (Cajanus cajan L.) 
Improvement 

Evaluation of pigeon pea genotypes 

Pigeon pea (Cajanus cajan is an important grain 
legumes for resources poor farmers in marginal 
farming system. Five genotypes of pigeon pea 
were evaluated at Gazipur and Khagrachari during 
2017-18 for yield related traits. Among five 
genotypes G2 was found earlier and also produce 
highest pods/plant compare to others. Apart from 
this G5 gave highest 100 seed weight (8.38gm) 
from rest of the genotypes. 

Mungbean (Vigna radiata L. 
Wilczek) Improvement  

Season: KHARIF-I, 2018 

Hybridization of mungbean 

Hybridization program was conducted during 
Kharif-I, 2018 at PRC, Ishurdi, Pabna and PRSS 
Gazipur for creating the genetic variability among 
the existing germplasm for desired gene pool . Five 
parents were used having desired genetic 
combinations and a total of 513 successful crossed 
seeds were collected from fifteen cross 
combinations.  

Confirmation of mungbean F1 generation  

Ten F1s obtained from Kharif-I, 2017 were grown 
along with their parents on both sides at Pulses 
Research Centre, Ishurdi, Pabna during Kharif-I, 
2018. On the basis of desired characters 52 single 
plants were confirmed from nine cross 
combination and that were marked with new 
accession number. The confirmed F1s will be 
grown on the next season as F2s generations.  



78 ▐   Pulse Crops  

Growing and evaluation of mungbean F2 
generation 

With a view to select appropriate and desired 
combinations, thirteen F2s were grown along with 
BARI Mung-6 as a check at Pulses Research 
Centre, Ishurdi, Pabna during Kharif 1, 2018. A 
total of 41 single plants were selected from thirteen 
accessions according to various desirable 
characters which will be grown in the next season 
as F3s generations. 

Growing and evaluation of mungbean F3 
generation  

To advance the generation from F3 to F4 and with a 
view to select appropriate and desired 
combinations fourteen F3s were grown along with 
BARI Mung-6 as a check at Pulses Research 
Centre, Ishurdi, Pabna during Kharif-I, 2018. A 
total of 73 single plants were selected from twelve 
progenies which will be grown in the next season 
as F4s generations. 

Growing and evaluation of mungbean F4 
generation 

For advancement of filliar  generation of 
mungbean seven F4s generations were grown along 
with check BARI Mung-6 at Pulses Research 
Centre, Ishurdi, Pabna during Kharif-I, 2018. A 
total  of 99 single plants were selected under seven 
progenies which will be grown in the next Kharif-I 
season. 

Growing and evaluation of mungbean f5 
generation  

For attaining more homozygocity in filliar 
generations, three progenies of F4s seed were 
grown as F5s generation along with check BARI 
Mung-6 at Pulses Research Centre, Ishurdi, Pabna 
during Kharif-I, 2018. Fifteen lines were selected 
under three families on the basis of morphological 
characteristics such early flowering and maturity, 
plant statue, yield, disease resistance and other 
desirable characters which will be grown in the 
next season as F6s generation. 

Interspecific hybridization involving vigna 
radiata with vigna mungo 

Advancement of F2 and F6  generation of 
blackgram were conducted during Kharif-II, 2014 
at Pulses Research center, Ishurdi, Pabna. Eleven 
progenies were confirmed from F2 which will be 
evaluated in F3 in the next season. Six families 
from F6 generation were selected based on higher 
yield, disease resistance and seed size. 

Confirmation of mungbean F1 generation 
developed by interspecific crosses 

To obtain fruitful results from hybridization 
between two or more parents, confirmation of the 
desirable traits from the donor parent into the 
recipient one is done mainly in the early 
generation. It is essential to confirm the F1 to avoid 
misuse of time, money and labour.  

Preliminary yield trial of mungbean Set-I 

The experiment was conducted at PRC, Ishurdi, 
RARS Jashore, Barisal, RPRS Madaripur and 
PRSS, Gazipur during Kharif-I, 2018 to find out 
desirable genotypes of Mungbean. The seven 
Mungbean genotypes viz.BMXK1-112002-14, 
BMXK1-112002-15, BMXK1-112002-21, 
BMXK1-112004-3, BMXK1-112009-21, 
BMXK1-112009-26 and BARI Mung 6 included 
as a check in the study. RPRS Madaripur and 
PRSS, Gazipur location experiment are failure for 
adverse environment. Considering to three 
locations with overall performances and four 
genotypes BMXK1-112002-15, BMXK1-112002-
21, BMXK1-112004-3 and BMXK1-112009-21 
were selected. 

Preliminary yield trial of mungbean Set-II 

The experiment was conducted at PRC, Ishurdi, 
RARS Jashore, Barisal, RPRS Madaripur and 
PRSS, Gazipur during Kharif-I, 2018 to find out 
desirable genotypes of Mungbean. The seven 
Mungbean genotypes viz.VC-6173, SM-2-134, 
GK-22, MMLI-V12, MMAT-V07, MMB-V01 and 
BARI Mung 6 included as a check in the study. 
RARS Barisal and PRSS, Gazipur location 
experiment are failure for adverse environment. 
Considering to three locations with overall 
performances and four genotypes MMB-V01, 
MMAT-V07, SM-2-134 and MMLI-V12 were 
selected. 

Regional yield trial of mungbean 

Three genotypes with one check variety BARI 
Mung-6 were evaluated at Pulses Research Centre, 
Ishurdi, Pabna; RPRC, Madaripur, RARS, 
Rahmatpur, Barishal and RARS Jashore during 
Kharif-I, 2018.Considering mean values and GGE 
biplot analysis over location among the tested 
entries BMXK1-10011-3 and BMXK1-10009-4 
were selected for PVS in the next year. 

Participatory variety selection of mungbean 

Three genotypes with two check variety BARI 

Mung-5 & 6 were evaluated at Pulses Research 
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Centre, Ishurdi, Pabna; RPRC, Madaripur and 

OFRD, Tangail during Kharif-I, 2018.Considering 

mean values and GGE biplot analysis over location 

among the tested entries BMXK1-09012-1,  BMX-

08011-2 and  BMXK1-09015-2 selected for further 

evaluation. 

Cultural Management 

Application of growth regulator for 

synchronizing ripening of mungbean 

A field experiment was conducted at the research 

field of Pulses Research Centre, Ishurdi and PRSS, 

BARI, Gazipur during Kharif-1 season of 2017-18 

to find out the suitable growth regulator to 

synchronize ripening of mugbean. There were 8 

treatments viz. T1=Glycel (Glyphosate, 3.70 L/ha), 

T2=Gramoxone (Paraquat, 2.25L/ha), T3=Bonmara 

(2, 4-D Amine, 2.80 L/ha), T4=Weednil 5EC 

(Quizalofop-p-Ethyl, 650 ml/ha), T5=Jascot 

(Paraquat 20% and  Glyphosate 41%), T6= Ripen-

15 (Ethephon,1 L/ha), T7 = Calcium carbide (60 

kg/ha) and T8 = Control. The highest seed yield 

(796 kg ha-1at PRC, Ishurdi and 247kg ha-1 at 

PRSS, Gazipur) was found from Control and the 

lowest seed yield was also recorded from Jajkot 

(390 kg ha-1) at PRC, Ishurdi and Ripen (180kg ha-

1) at PRSS, Gazipur. The highest gross return (Tk. 

31866) was obtained from Control (Tk. 31866) but 

the highest MBCR (3.20, at PRC, Ishurdi and 1.85, 

at PRSS, Gazipur) were got from Gramoxon. 

Disease management 

Field screening of selected mungbean lines 

resistant to yellow mosaic virus (YMV) and 

cercospora leaf spot (CLS) 

An experiment was conducted at Regional Pulses 

Research Station (RPRS), Madaripur during 

Kharif-I, 2018 to evaluate the performance of 

mungbean genotypes for searching of Yellow 

Mosaic Virus (YMV) and Cercospora Leaf Spot 

(CLS) disease resistant and high yielding lines. 

Twenty one mungbean lines with a check BARI 

Mung-6 were evaluated in the trial. Results 

revealed that BMMP-201524 gave the lowest 

MYMV score (1.66) where the line BMMP-

201510 gave the highest (6.66) score. Maximum 

germplasms showed resistant reaction against CLS. 

The highest yield (1750 kg/ha) obtained in 

BMMP-201518 and BMMP-201519 whereas 

lowest (800 kg/ha) in BMMP-201510. 

Insect management 

Effect of weeding on the incidence of flower 
thrips and pod borers of mungbean (vigna 
radiata l.) 

Effect of weeding on flower thrips and pod borer 
infestation in mungbean was studied at Pulses 
Research Centre, Ishurdi, Pabna during kharif-I, 
2018.Weeding in mungbean showed a significant 
effect against flower thrips and pod borer 
infestation. No weeding plots received less 
percentage of flower infestation by thrips than that 
of the plots weeded at one or two times. On the 
other hand, weeded plots received less percentage 
of pod borer infestation than that of no weeding 
plots. So, it is seen that weeding in mungbean 
received lower pod borer infestation but higher 
flower thrips infestation and the reverse was true in 
case of no weeding. Weeding showed very 
remarkable effect in yield increase of mungbean. 
Only weeding in mungbean increased up to 
154.72% higher yield over no weeding plots but the 
higher cost of weeding failed to provide remarkable 
benefit. The highest benefit (MBCR 2.19) obtained 
from no weeding with insecticide (Imitaf 20 SL @ 
0.5 ml/l) spraying followed by single weeding at 12 
days after sowing (MBCR 0.88). 

Eco-friendly management of flower thrips and 
pod borers of mungbean through sesame 
intercropping 

Effectiveness of sesame intercropping in mungbean 
in managing flower thrips and pod borer of 
mungbean was studied at Pulses Research Centre, 
Ishurdi, Pabna during kharif-I, 2018. Sesame 
intercropping in mungbean reduced flower 
infestation by thrips and pod borer infestation 
significantly. Among the intercropped treatments, 
mungbean : sesame at 2:2 row ratio arrangements 
was found the best in reducing flower thrips and 
pod borer infestation. Sesame intercropping 
showed equivalent performance in reducing pod 
borer infestation as like as insecticide spraying 
(Imitaf 20 SL @ 0.5 ml/l). Significantly the highest 
mungbean equivalent yield (2121 kg/ha) and 
benefit (BCR 2.07) was obtained from mungbean 
intercropped with sesame at 2:2 row ratio followed 
by 3:2 row ratios. Intercropping sesame in 
mungbean provided higher equivalent yield and 
benefit than sole cropping of mungbean. Hence, 
sesame intercropping in mungbean might be eco-
friendly management approach against flower 
thrips and pod borers of mungbean providing 
higher yield and benefit.  
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Comparison of IPM package for major insect 
pests of mungbean from world vegetable centre 
with current recommended practice 

Effectiveness of integrated management approaches 
using blue sticky trap, pheromone trap, bio and 
synthetic insecticides were evaluated against major 
insects like, flower thrips and pod borers of 
mungbean at Pulses Research Centre, Ishurdi, 
Pabna, Bangladesh during kharif-1, 2018. All of the 
management packages significantly reduced flower 
infestation, thrips population and pod borer 
infestation in mungbean. The highest percentage of 
reduction of flower infestation (84.63%) , thrips 
population (86.80%) and pod borer infestation 
(71.43%) was found in IPM package 3 i.e. Installing 
blue sticky trap + two spraying of chlorfenapyr 
(Intrepid 10 EC) @ 1 ml/l + third spraying with 
chlorantraniliprole (20%) + thiamethoxam (20%) 
(Virtako 40 WG) @ 0.15 g/l followed by IPM 
package 1: Installing blue sticky trap & pheromone 
trap + two spraying of azadiractin (Biomeem plus 
1EC) @ 1 ml/l + third spraying with spinosad 
(Success 2.5 EC) @ 1.2 ml/l. The hi9ghest yield 
(1128 kg/ha) was also obtained from IPM package 3 
which was statistically to IPM package 1. Therefore, 
considering environment friendliness “Installation of  
blue sticky trap & pheromone trap + two spraying of 
azadiractin (Biomeem plus 1EC) @ 1 ml/l + third 
spraying with spinosad (Success 2.5 EC) @ 1.2 ml/l 
would be the best package for controlling of major 
insects with higher yield of mungbean.  

Response of promising mungbean varieties / 

entries against flower thrips and pod borers 

Response of promising varieties/entries of 
mungbean against flower thrips and pod borers 
were studied at Pulses Research Centre, Ishurdi, 
Pabna, Bangladesh during kharif-I, 2018. Flower 
infestation, thrips population and pod borer 
infestation varied among the varieties/entries. The 
lowest flower infestation and thrips population was 
observed in BARI Mung-7 and the lowest pod 
borer infestation was observed in BMXK1 07007-4 
but the highest yield (1382 kg/ha) was obtained 
from BINA Mung-5 followed by BMXK1 05008-
2(1360 kg/ha). 

Molecular and stress breeding 

Genetic mapping for quantitative trait loci for 
maturity of mungbean (vigna radiata l) wilczek. 

Mungbean (Vignaradiata (L) Wilczek) varieties 
with synchronous maturity is generally preferred 

for cultivation. Quantitative trait locus (QTL) 
mapping was done by using 142  F2 population of 
derived from a cross between KPS-I (75-80 days) 
and BARI Mung 6 (55-60 days) from phenotyping 
data of Gazipur 2016, 2017 and 2018.  A linkage 
map was also constructed by using JoinMAP 
software. Single marker analysis suggested at least 
five loci controlling maturity. Composite interval 
mapping consistently identified four QTLs, 
qMAT1, qMAT2, qMAT3, qMAT6 and qMAT8, 
on linkage groups 1, 2, 3,6 and 8 for both years. 
These QTLs accounted for 7.54 to 18.83% 
variation depending on different linkage group. 

Screening of mungbean germplasm under NaCl 
salinity  

Study the effect of salinity on germination, root 
and shoot growth of Mungbean (Vigna radiata L.) 
at four salinity levels e.g. 0, 2, 4 and 6 ds/m of 
NaCl concentrations was conducted at PRSS 
Gazipur. Salinity affects imbibition, germination 
and root elongation. Highest germination % was 
observed in control treatment of all the varieties. 
Root growth was significantly reduced with higher 
NaCl concentrations, and genotypes ML 1299 
showed better performances than other varieties. 
All the varieties showed similar performances at 
higher NaCl concentration considering yield 
contributing character.  

Evaluation of exotic grass pea (Early and Low-
B-ODAP) genotypes to salt stress condition 

The experiment was conducted at PRSS, Gazipur 
and physiology lab during Rabi, 2018 to find out 
desirable salt stress genotypes of Grass pea for 
saline area. The fifteen grass pea genotypes viz. 
seven genotypes early eg. IFLA2282, IFLA2924, 
IFLA2974, IFLA159, IFLA2765, IFLA2736, 
IFLA1755 and six genotypes low-B-ODAP eg. 
IFLA1826, IFLA118, IFLA119, IFLA2341, 
IFLA2781, IFLA2750 and 2 local eg. BARI-K-2 
and BARI-K-3 included as a check in the study. 
Among the entries IFLA2282, IFLA2974, 
IFLA2736 and IFLA1755 are 30%, 20%, 25% and 
10% as an early entries. On the other hand 
IFLA118, IFLA2998, IFLA234 and IFLA2750 are 
15%, 20%, 28% as a Low-B-ODAP entries. But 
our local two checks BARI Khesari-2 and BARI 
Khesari-3 both are germinated 12% and 20%. 

Screening of grass pea germplasm under relay 
condition 

The field experiment was conducted at Pulses 
Research Centre, Ishurdi, Pabna, during rabi 
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season 2017-18 to find out the suitable 
germplasm/s having higher yield of grass pea 
under relay condition using a randomized complete 
block design with two replications. Significant 
genotypic differences were detected for all 
recorded traits except plant height. The entry 
BKX-0002-4 matured earlier (107 days) than 
others. The highest plant height was found from 
Patuakhali local (97.7cm) and lowest was found in 
BKX-0003-1 (85.2cm). The genotype Sirajgonj 
local produced maximum pods per plant than other 
genotypes. Bold size seeds were obtained from 
BARI Khesari-2. The highest yield was obtained 
from Sirajgonj local (1840 kg/ha) followed by Sel-
1348 and BKX-0002-4. Three genotypes Sel-1348, 
Sirajgonj local and BKX-0002-4 were selected for 
next season trial. 

Pulse Economy 

Present status, challenges and opportunities of 
pulses crop in some selected southern char land 
areas of Bangladesh 

Assessing the present status, challenges and 

opportunities of pulses crops on southern char land 

areas like -Madaripur, Shariatpur and Barishal was 

made through an extensive field survey during 

2017-2018. The study revealed the present status 

with the profitability as well as challenges and 

opportunities of pulses crop. Farmers get a gross 

margin of Tk. 30785, Tk. 30814, Tk. 24402, Tk. of 

24607 and Tk. 26347 per hectare by cultivating 

lentil, mungbean, chickpea, blackgram and grass 

pea, respectively. The study shows education, 

family members, farm size, experience and training 

are the significant determinants of willingness to 

cultivate more pulses crop. The study revealed that 

pulses production is becoming challenging due to 

losses of agricultural char land, adverse climate 

condition, lack of technological knowledge, attack 

of insect and diseases, lack of quality seeds, 

problems regarding marketing of pulses crop. But 

still there are lots of opportunities to grow more 

pulses with the fulfillment of the following criteria 

like proper utilization of fallow char land, use of 

flood or salt tolerant varieties, use of quality seed, 

adoption of new technology, and ensuring fair 

price of pulses crops. 

Technology transfer activities of pulses during 

2017-18 

Technology transfer activities have been done 

through seed production & distribution, training & 

block demonstrations, field days and workshops, 

publication of booklets, leaflets, posters, 

broadcasting news in radio, TV etc. during 2017-

18. Pulses Research Centre produced 14633 kg of 

breeder seeds and 457 kg nucleus seeds of 

different pulse crops and distributed 10030 kg of 

seed to the farmers, BADC, research 

organizations, universities and NGOs. Under the 

final support of Strengthening of oilseed and 

pulses research and development in Bangladesh 

project”. A total of 20 scientists received three 

days long training on “Pulse crops management 

and experimental data collection procedure for 

crop improvement”, 20 officers, 40 

SAAO/SSA/SAs and 1650 farmers got daylong 

training on “Modern production technologies and 

seed preservation techniques of pulse crops. 

farmers got training on modern production 

technologies of pulses, A total of 47 block 

demonstrations (1 acre each) of different pulse 

crops were established, 12 field days were 

organized with 920 participants 1 booklets and 1 

leaflets were published under Strengthening of 

oilseed and pulses research and development in 

Bangladesh project”. With the financial support of 

HarvestPlus (Bio-fortification) Project, 400 

farmers and 32 staffs received training, 6 

demonstration blocks (2 acre each) of bio-fortified 

lentil (BARI Masur-8) were established and 4 

field days were organized with 600 participants 

during 2017-18. Under the umbrella of IFAD 

project, a total of 470 farmers and 43 field staffs 

have been trained up before establishment of 

block demonstrations in 11.66 hectare of grass 

pea, 58.67 ha of lentil and 23.33 ha of chickpea in 

greater Barishal and Barind region of Bangladesh 

in the rice-fallow cropping pattern based area. In 

addition, 200 women were trained up about value 

addition products and post-harvest processing of 

pulse crops at Barind region. A total of 8 field 

days were arranged to inform the performance of 

improved pulse varieties specially lentil, chickpea 

and grass pea. Comparing the varietal 

performance BARI Khesari-3, BARI Masur-8, 

BARI Chola-5 and BARI Chola- 9 and BARI 

Motor-3 were more acceptable varieties to the 

farmer. Scientists, Officers, Extension personnel, 

farmers and concern persons were very happy to 

receive different training to pulse crop 

improvement and their dissemination. Everybody 

expressed their satisfaction to observe the yield 

performance of improved varieties of pulse crops. 
 



 

 

 

 

 

Rapeseed -mustard (Brassica sp) 

Varietal development 

Development of BC2S4 generation in Brassica 
rapa 

BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-
9 (S4) and Improved Tori-7(S4) were crossed with 
Local Tori-7 to transfer short duration gene from 
Tori-7 to high yielding varieties. BC2S1 and BC2S2 

generation were developed through selfing. BC2S3 
and BC2S3 BC2S4 generation were developed 
through intramating among the same cross 
combination.Days to maturity of cross 
combinations were ranged from 88-91days. Cross 
combinations {BARI Sar.-14 x LT-7 (S1)} x LT-7x 
LT-7 and {IT-7 (S4) x LT-7} x LT-7x LT-7 were 
found to be earlier among the combinations. Seeds 
were stored to evaluate as well as advance BC2S5 
generation in the next year. 

Development of short duration inbred lines in 
Brassica rapa 

The most adaptive variety Tori-7, high yielding 
varieties BARI Sarisha-9, BARI Sarisha-12 and 
Kalaynia, short duration local cultivar Din-2, short 
duration line BC-2193, low erucic acid lines, SBC-
3593, SBC-4093, SBC-6823 and SBC-8693 were 
used as source populations for developing inbred 
lines. Four hundred and twenty two plants were 
selected for selfing. Total 2142 buds were selfed 
from which 1877 efective siliquae and 8251 seeds 
were obtained. Selfed seeds were stored for 
maintaining as inbred lines in the next year.   

Advancing S5 to S6 generation  

Results of selfing of Tori 7, BARI Sarisha-9, BARI 
Sarisha-12, Kalaynia, Din-2, BC-2193, S SBC-
3593, BC-4093, SBC-6823 and SBC-8693 are 
presented in Table 2. Four hundred and twenty two 
plants were selected from 135 rows for selfing for 
advancing S5 to S6 generation from eleven source 
populations. Total 2142 buds were selfed from 
which 1877 efective siliquae and 8251 seeds were 

obtained. Selfed seeds were stored for maintaining 
as inbred lines in the next year.   

Growing of F1 generation originated from 16 
parents of B. rapa  

Eight brown sarson parents and eight yellow sarson 
parents were utilized to produce single crosses 
from different varieties developed as well as 
advanced lines of rapeseed –mustard.  Single 
crosses were made in 2013-14 following double 
cross in 2014-15. Complex crosses were done in 
2015-16 and 2016-17 to accumulate desirable 
genes into a single parent. The experiment was 
sown on 20 November 2017 in a large plot. 

F1 seed developed from several crosses were used 
in the experiment for accumulation of desired 
genes from sixteen parents into a single parent. F1 
generation flowered in 31 days and matured in 90 
days. Seeds of the F1 plants were bulked for 
growing as F2 generation in next year. 

Maintenance of germplasm of Brassica rapa, 
Brassica juncea and Brassica napus 

A total of 136 accessions of which 75 accessions of 
Brassica rapa, 43 of B. juncea and 33 of B. napus 
were sown on 26 November 2017 in order to 
maintain the germplasm as well as to increase seed 
for future breeding programme.  

Evaluation of F2 generation in Brassica rapa 

BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-
17 and BARI Sarisha-6 were used as female 
parents and S6 generation of BARI Sarisha-9 and 
Tori-7 were used as male parents to develop single 
crosses during rabi 2014-15. F1s were crossed with 
BARI Sarisha-6 and BARI Sarisha-17 during rabi 
2015-16 to develop three-way crosses.F2s of three-
way crosses were selfed to develop F3 generation.  

No. of selfed plants from different cross 
combinations ranged from 7-16. Seven hundred 
and thirty eight buds were selfed.  Seven hundred 
and eleven siliquae were obtained from which four 
thousand five hundred and eight seeds were 

 



  BARI Annual Report 2017-18 ▐   83 

obtained. Selfed seeds were stored to advance into 
F3 generation in the next season. 

Observation trial of Brassica rapa (Set-I) 

 Fourteen lines of Brassica rapa having yellow 

flower and yellow seed coat colour along with 

check as BARI Sarisha-14 were evaluated witht 

two replications. Maturity duration ranged from 85-

91 days. Three lines were matured within 86 days. 

The highest no. of siliquae/plant recorded in BC-

2014-Y06 and highest no. of seeds/siliqua recorded 

in BC-2014-Y02(Net). Seed yield ranged from 

1339-2182 kg/ha. Considering earliness, seed yield 

and other yield contributing characters, three lines 

BC-2014-Y06, BS-14x-BS-15-1(Net) and BC-

2014-Y02 (Net) were selected for the next trial. 

Observation trial of Brassica rapa (Set-II) 

Twelve lines of Brassica rapa having brown seed 

coat colour along with one check as BARI Sarisha-

9 were evaluated with two replications under 

Observation Trial of Brassica rapa (Set-II) at 

Joydebpur. Maturity duration ranged from 90-95 

days. Two tested lines matured at or below 90 days. 

The highest no. of siliquae/plant was recorded in 

BS BS-14 x -BS-15-10. Seed yield ranged from 

920-2352 kg/ha. Considering earliness, seed yield 

and other yield contributing characters, four lines 

BS-14 x -SAU-1-1, BS-14 x -SAU-1-3, BS-15 x- 

SAU-1-1 and BS-6 x -SAU-1-1 were selected for 

the next trial. 

Preliminary yield trial of Brassica rapa  

(SET-I) 

Nineteen lines of Brassica rapa having yellow seed 

coat colour along with two checks as BARI 

Sarisha-14 and Tori-7 were evaluated at Joydebpur, 

Ishurdi, Jessore, Rahmatpur and Hathazari. 

Maturity duration ranged from 85-90 days and seed 

yield ranged from 1297-1687 kg/ha in Joydebpur 

location. Regarding maturity duration over 

locations, days to maturity ranged from 86-89 days. 

Seed yield ranged from 1360-1962 kg/ha over 

locations. The line BC-110714(7)-8 produced the 

highest seed yield over locations and it also 

produced the highest seed yield at Rahmatpur and 

Hathazari locations. Considering earliness, seed 

yield and other yield atributing characters, sixr 

lines like BC-100614(8)-3, BC-100614(8)-7, BC-

100614(4)-6, BC-100-614(7)-3, BC-110714(7)-7, 

BC-110714(7)-8 were selected for RYT in the next 

year.   

Regional yield trial of Brassica rapa  

Eight lines of Brassica rapa along with BARI 
Sarisha-14 and Tori-7 as checks were evaluated at 
Joydebpur, Ishurdi, Jessore, Hathazari and 
Rahmathpur for seed yield and yield contributing 
characters.Maturity duration ranged from 86-89 
days at Joydebpur location.Seed yield ranged from 
1040-1690 kg/ha at Joydebpur location and the 
highest seed yield was recorded in BC-100614(3)-
1. Regarding maturity duration over locations, days 
to maturity ranged from 85-88 days. Seed yield 
ranged from 1423-1724  kg/ha over locations. The 
line BC-100614(3)-1 produced the highest seed 
yield over locations and it also produced the 
highest seed yield at Joydebpur, Rahmatpur and 
Hathazari locations.   

Observation trial of Brassica juncea 

Fifteen lines of Brassica juncea along with BARI 
Sarisha-11 and BARI Sarisha-16 as checks were 
evaluated at Joydebpur were evaluated with two 
replications. Maturity duration ranged from 103-
106 days. BJ-2014-B15 and BJ-2014-B17were the 
earliest in maturity (103 days). Seed yield ranged 
from 1559-2578 kg/ha. The highest seed yield 
recorded in BJ-2014-B16 and followed by BJ-
2014-B17. Considering earliness, seed yield and 
other yield contributing characters, four lines BJ-
2014-B11, BJ-2014-B15, BJ-2014-B16 and BJ-
2014-B17 were selected for the next trial. 

Preliminary yield trial of Brassica juncea L.  

Elevan lines of Brassica juncea having yellow seed 
coat colour along with two checks  BARI Sarisha-
11 and BARI Sarisha-16 were evaluated at 
Joydebpur, Ishurdi and Hathazari. Maturity 
duration ranged from 103-106 days at Joydebpur 
location. Seed yield ranged from 1366-1995 kg/ha 
at Joydebpur location and the highest seed yield 
was recorded in BJ-10-10104(Y).Maturity duration 
over locations ranged from 103-106 days. Seed 
yield ranged from 1611-2101 kg/ha over locations. 
The highest seed yield was recorded in BJ-2014-
Y05 over locations. Consudering seed yield and 
other yield contributing characters, three lines like 
BJ-10-10104(Y), BJ-2014-Y05 and BJ-11536(12)-
3 were selected for evaluation in RYT.   

Regional yield trial of Brassica juncea L.  

Nine advanced lines of Brassica juncea along with 
BARI Sarisha-11 as check were evaluated at 
Joydebpur, Ishurdi, Jessore and Hathazari for yield 
and yield contributing characters.Maturity duration 
ranged from 103-105 days at Joydebpur location. 
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Seed yield ranged from 926-1973 kg/ha at 
Joydebpur location and  BJ-11536-(12)-1 produced 
the highest seed yield. Maturity duration over 
locations ranged from 104-105 days. Seed yield 
ranged from 1872-2335 kg/ah over locations. The 
line BJDH-05 produced the highest seed yield 
(2335 kg/ha) followed by BJ-1111-(7)-7 (2313 
kg/ha) over locations. Considering location wise 
seed yield and other yield contributing characters, 
three lines  BJ-11536-(12)-6, BJ-1111-(7)-7 and 
BJDH-05 were selected for adaptive trial in the 
next year. 

Observation trial of entries developed from 
interspecific hybridizaton among B. carinata, B. 
rapa and B. napus  

Attempt of interspecific hybridization have been 
done to incorporate desirable characters from B. 
carinata species into the existing varieties Tori-7 of 
B. rapa and BARI Sarisha-13 of B. napus. Days to 
flowering and maturity of  B. rapa lines were 
higher compared to the check Tori-7 while almost 
similar in B. napus lines  with check BARI Sarisha-
13.  The entry 1CA32014 and 1CA32014 
produced, respectively 39% and 15% higher than 
the check variety Tori-7. In B. napus lines 
13CA43214 produced the highest seed yield which 
were 15% higher than the check variety. The B. 
napus lines were almost determinate type. 

Maintenance of cms, maintainer and restorer 
lines of Brassica napus 

The experiment consisted of two CMS lines like 
CMSZ1 (248) and CMSZ2 (279), two maintainer 
lines like Nap-248M and Nap-279M and one 
restorer line, Nap-14-01R. Days to flowering and 
maturity for CMS lines were ranged from 22-24 
days and 102-105 days, respectively. In total 188 
buds of 38 plants of two CMS lines were crossed 
with two maintainer lines and 1900 seeds were 
obtained. Days to flowering and maturity for Nap-
248M and Nap-279M were 24-25 and 103-104 
days, respectively. Flowering and maturity duration 
for Nap-2014R were 29 and 118 days, respectively. 
In total 3885 seeds were obtained from maintainer 
and restorer lines. Seeds were stored for future 
breeding programme.  

Development of hybrid variety in rapeseed 

Hybrid seeds of Golden Sapphire of Brassica rapa 
L. imported from India received from Supreme 
Seed Company and Yunyouzaerhao-2 and 
Yunyouzaerhae-10 of Brassica napus L. collected 
from China were used as experimental material in 

this experiment. Pollen fertile plants in S4 
population were selfed for advancing S5 generation. 
Long duration CMS and restorer lines were back 
crossed with short duration Brassica napus lines, 
and BARI Sarisha-8 and BARI Sarisha-13 to 
develop short duration patental lines. CMS lines 
were crossed with selected Restorer lines (Nap-
2014-01R) to develop test cross hybrids. Restorer 
lines of selected test cross hybrids were selfed to 
maintain the lines. Seeds were stored for the next 
year experiments.    

I. Identification of parental lines in Brassica 
rapa L.  

Hybrid seeds of Golden Sapphire of Brassica rapa 
L. which was imported from India received from 
Supreme Seed Company were used as experimental 
material in this experiment. The experiment was 
conducted during rabi 2017-18 at Gazipur. S4 seeds 
were obtained from hybrid seed (S0) of this hybrid 
variety through selfing during last rabi 2012-17. S4 
seeds were sown on 22 November 2017 for 
growing S4 population. Anthers in flowers were 
observed visually. Plants having prominent anthers 
along with pollen grain in flowers were identified 
as pollen fertile plants. On the other hand, plants 
having absent of anthers or rudimentary anthers 
without pollen grain in flowers were identified as 
CMS plants. Actually CMS plants were not 
identified in S4 population. Pollen fertile plants in 
S4 population were selfed for advancing S5 
generation. Bagging was done to protect out 
crossing. Selfing was done by hand pollination.  

II. Identification of parental lines in Brassica 
napus L. 

Hybrid seeds of Yunyouzaerhao-2 and 
Yunyouzaerhae-10 of Brassica napus L. which 
were collected from China were used as 
experimental material in this experiment. The 
experiment was conducted during rabi 2017-18 at 
Gazipur. S4 seeds were produced from hybrid seed 
(S0) of these two hybrid varieties through selfing 
during last rabi 2013-17. S4 seeds were sown on 22 
November 2017 for growing S5 population. 
Anthers in flowers were observed visually. Plants 
having prominent anthers along with pollen grain 
in flowers were identified as pollen fertile plants. 
On the other hand, plants having absent of anthers 
or rudimentary anthers without pollen grain in 
flowers were identified as CMS plants. Pollen 
fertile plants in S4 population were selfed for 
advancing S5 generation. CMS plants were crossed 
with restorer line.   
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III. Development of short duration parental 
lines in Brassica napus L. 

Two CMS lines [CMSZ1 (248) and CMSZ2 (279)], 
one Restorer line (Nap-14-01R), three short 
duration (87-88 days) of Brassica napus lines (Nap-
0876, Nap-0869 and Nap-205), two varieties 
(BARI Sarisha-8 and BARI Sarisha-13) and one 
Brassica napus line (Nap-14-015) were used as 
experimental materials. The experiment was 
conducted during rabi 2017-18 at Gazipur. Seeds 
were sown on 22 November 2017. CMS lines were 
crossed with three short duration Brassica napus 
lines, and BARI Sarisha-8 and BARI Sarisha-13. 
Restorer line was crossed with BARI Sarisha-8 and 
BARI Sarisha-13 and Nap-14-015. Bagging was 
done to protect out crossing. Crossing was done by 
hand pollination.      

IV. Development of test cross hybrids in Brassica 
napus L. 

Two CMS lines [CMSZ1(248) and CMSZ2(279)] 
were crossed with two selected male parent (P-6 
and P-10) of Restorer line (Nap-2014-01R) to 
develop test cross hybrids.  Seeds of male parent 
were sown on 22 November 2017 and seeds of 
CMS lines were sown on 27 November 2017 for 
synchronization of flowering. Unit plot size was 
two rows of 3m long. The experiment was 
conducted at Gazipur.  

Results on hybrid seeds of test crosses between 
CMSZ1 (248) x Nap-2014-01R (P-6) and CMSZ2 

(279) x Nap-2014-01R (P-10) are presented in 
Table 18. Days to maturity of CMS lines was 98 
days and restorer lines was 103-104 days. One 
hundred and fifty seven buds of 27 plants were 
crossed. Ninety nine siliqua were obtained from 
which 906 seeds were obtained. Hybrid seeds of 
test crosses were stored for evaluation in the next 
year. 

V. Maintenance of parental lines of selected test 
cross hybrids in Brassica napus L. 

Three CMS lines CMSZ1(248), CMSY2 and 
CMSY10  were crossed with selected plants of 
Restorer line (Nap-2014-01R) during last rabi 
2014-15 and 15 test cross hybrids were developed. 
These hybrids were evaluated during rabi 2015-16 
and four test cross hybrids performed better. In 
order to maintain the restorer line of selected test 
cross hybrids, seeds of restorer lines were sown on 
27 November 2017. Unit plot size was two rows of 
3m long. The experiment was conducted at 
Gazipur.  

Results on selfing of restorer lines (Nap-2014-01R) 
of selected test cross hybrids [CMSZ1 (248) x Nap-
2014-01R] are presented in Table 19. Days to 
flower and maturity of selected restorer lines 
ranged from 21-24 days and 103-115 days, 
respectively. Twelve to twenty seven plants were 
selfed from each line and 98-288 buds were selfed 
from these lines from which 572-1287 seeds were 
obtained. Selfed seeds of selected restorer lines 
were stored for maintenance in the next year.   

Identification of early restorer genes in Brassica 
napus 

The experiment was conducted using 24 restorer 
lines and 2 CMS lines. One line (4 m. long) of each 
CMS line is grown in between two rows of  each 
restorer line. Half seed of each restorer lines were 
kept  for future use.  

Attempt has been taken for hybrid development in 
B. napus. Two A lines developed using the existing 
early line Nap-0876 (B lines). B lines were 
synchronized for flowering with A lines while the 
original R line was very late. New R lines were 
developed though backcrossing incorporating early 
genes. Twenty four restorer lines developed used 
for hybrid development using two 2 CMS lines. 

Development of double low short duration 
genotypes through interspecific hybridization  

I. Evaluation of F2 generation  

BARI Sarisha-17 of Brassica rapa, Nap-0876 and 
Nap-0569 of Brassica napus having high erucic 
acid but short duration were crossed with Nap-14-
001, Nap-14-004, Nap-14-007, Nap-14-010 and 
Nap-14-011of Brassica napus having low erucic 
acid, high yielding but long duration. Developed 
15F1s were selfed to develop F2 generation. In total 
196 plants were selfed from different cross 
combinations. One thousand four hundred and 
fifteen buds were selfed. One thousand three 
hundred and twenty two siliqua were obtained from 
which 6956 seeds were obtained. Selfed seeds were 
stored to advance F3 generation in the next season.  

Regional yield trial of double low genotypes of 
Brassica napus L. 

Five genotypes of Brassica napus along with BARI 
Sarisha-13 and BARI Sarisha-14 as checks were 
evaluated to know the performance of the 
genotypes and to develop ‘double low’ (Canola) 
variety. Maturity duration ranged from 82-96 days. 
Although check varieties BARI Sarisha-13 and 
BARI Sarisha-14 matured earlier (94 and 82 days, 
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respectively) but tested genotypes took longer for 
maturity. Seed yield ranged from 1615-3053 kg/ha 
and the genotype Nap-14007 produced the highest 
seed yield (3053 kg/ha). All the genotypes except 
checks matured at 96 days over the locations. Seed 
yield ranged from 1831-2408 kg/ha and the 
genotype Nap-14007 showed better performance 
(2395 kg/ha) followed by Nap-14001 (2152 kg/ha) 
among the tested genotypes. Considering seed yield 
and other yield contributing characters, low erucic 
acid and low glucosinolate, genotypes Nap-14007 
and Nap-14001 were selected for release as a 
‘double low’ (Canola) variety. 

Sesame  

Evaluation and maintenance of germplasm of  
sesame 

The experiment was conducted at Oilseed Research 
Centre, Joydebpur, Gazipur during kharif season of 
2018 to select the early lines and higher seed yield 
with better agronomic traits of genotypes of 
Sesamum indicum including two check varieties 
Binatil-1 and BARI Til-4. Seeds of Ses-9768 and 
Ses-72 were collected and kept in cold storage for 
further evaluation in Observation trial. 

Hybridization in sesame 

A total of 183 buds were pollinated from 4 
germplasms at Joydebpur. On an average 44% 
crosses were successful and produced 81pods. 
Crossed seeds were collected to be grown as F1 in 
the next season. 

Hybridization is one of the best techniques of 
incorporating desirable characters into a genotype. 
Water logging and capsule shattering are serious 
problems for sesame cultivation. Genotypes having 
water logging, saline resistance genes are to be 
identified and water logging resistance, uniform 
maturity, shattering resistance, saline resistance, 
insect and disease resistance and short duration 
high yielding sesame varieties have to develop. 
Therefore, hybridization program have been under 
taken to search desired gene in the existing 
varieties/lines. 

Observation trial of sesame 

Eleven (11) entries including one check as BARI 
Til-4 were evaluated at Joydebpur during Kharif 
season 2017-2018. The genotype BT-2xBT-3-8 
(black) found most dwarf entry. The genotype Ses-
0265 and Ses-81 followed by Ses-76 produced 
remarkable seed yield compared to check variety 
BARI Til-4. Three genotypes Ses-0265, Ses-81 and  

Ses-76 have been selected for PYT in the next 
season.  

Preliminary yield trial of sesame 

The experiment was conducted at Oilseed Research 
Centre, Joydebpur, Gazipur, Ishurdi and Jessore 
during kharif season of 2017-18 to select the early 
lines and higher seed yield with better agronomic 
traits of genotypes of sesame including one check 
variety BARI Til-4. Evaluating the yield and other 
yield contributing characters genotypes Ses-70, 
Ses-78 ad Ses-115 found better and selected for 
RYT in the coming season. 

Regional yield trial of sesame (set-i) 

Nine entries of sesame along with two checks were 
evaluated at three locations during kharif, 2018. 
Over locations considering seed yield and other 
yield contributing characters three entries Ses-65, 
Ses-05115and Ses-14 were selected for adaptive 
trial. 

Regional yield trial of sesame (set-ii) 

The experiment was conducted at Oilseed Research 
Centre, Joydebpur,Gazipur, RARS Rahmatpur, 
Jashore, Ishurdi during kharif season of 2018 to 
select the early lines and higher seed yield with 
better agronomic traits of genotypes of Sesamum 
indicum including two check varieties Binatil-1 
and BARI Til-4. Among the genotypes Ses-JP-25 
(Y), Ses-0265 and Ses-05163 were selected for 
adaptive trial over the locations. 

Groundnut (Arachishypogaea L.) 

Maintenance and evaluation of groundnut 
germplasm  

A total of one hundred seventy genotypes were 
grown in a non replicated trial at Gazipur to 
evaluate the collected materials for future use in the 
breeding program. The sowing date was 01 January 
2018. Seeds were sown in two rows of 4 m long 
plot with the spacing line to line 30cm and plant to 
plant 15 cm. Recommended doses of fertilizers 
were applied @ 10:70:50:30:4:2 kg/ha of 
NPKSZnB, respectively. 

A total of one hundred seventy (170) groundnut 
accessions were evaluated at Joydebpur, Gazipur. 
The ranges for days to maturity, plant height, 
mature pods/plant, 100 karnel weight (g), Shelling 
% and  plot yield (g) were 150-158 days, 27.8-60.8 
cm, 6-29, 19.06-49.14 g, 41.5-87.45 and 620-1676 
kg/ha, respectively. The highest coefficient of 
variation (CV %) was recorded for the character 
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mature pods/plant (42.41) followed by plot yield 
(21.16), 100 kernel weight (18.9) and plant height 
(13.49) respectively. Minimum variation was 
observed in the character for days to maturity. The 
seeds of the germplasm will be grown in the next 
year and stored for using in the future breeding 
program. 

Creation of genetic variability of groundnut 
through hybridization 

A total of 591 buds were pollinated at Joydebpur. 
On an average 25% crosses were successful and 
produced 147 pods. Crossed seeds collected to be 
grown as F1 in the next winter season.Two batches 
of eight parental lines were sown on ten days 
interval in 07 January 2018 and 17 January 2018 at 
Joydebpur. The seeds of individual parents were 
planted in raised bed of 2 rows x 2m long with the 
spacing 50 and 20cm between rows and plants 
respectively. After the flower initiation, the crosses 
have been attempted. The unopened matured buds 
were emasculated at afternoon (12.00 pm to 2.00 
pm) and the emasculated buds were pollinated in 
the following morning (6.00 am to 8.00 am.).  

Evaluation of segregating generations of 
groundnut 

Seeds of twelve combinations from F1, eight entries 
from F2, six entries from F3, three entries from F4  
and twenty nine entries from F6 respectively were 
sown on January 01, 2018 at Joydebpur. Unit plot 
size was 4m long with required number of rows. 
Recommended doses of fertilizers were applied and 
necessary steps were taken to grow the crop 
uniformly. 

On the basis of number of mature pods per plant, 
cluster pod formation, dwarf canopy of the plant, 
pod surface and diseases and insect reaction a 
number of single plants as well as bulk populations 
from different cross combinations of different 
segregating generations were selected. A total of 47 
single plants, 39 single plants, 29 single plants, 15 
single plants and 140 single plants were selected 
from F1, F2, F3, F4 and F6 generations respectively. 
The seeds from selected single plant of F1 was 
collected and stored for advancing the generation 
as F2 in the next season. On the other hand the 
seeds from single plant of F2 was collected and 
stored according to the cross and generation will be 
advanced as F3 generation. From the F3 generation 
29 plants were selected as single plant from 6 
accessions and will be tested their performance as 
F4 generation in the next season. From the F4 

generation 15 plants were selected as single plant 

from 3 accessions and will be tested their 
performance as F5 generation in the next season. 
The seeds of F6 generation were collected and 
stored for evaluating the detail yield contributing 
characters in the next season.   

Observation trial of groundnut  

Eighteen genotypes including two checks Dhaka-1 
and BARI Chinabadam-8 were evaluated at 
Joydebpur during Rabi 2017-18. Seeds were sown 
on 01 January, 2018 in RCB design with 2 
replications. Unit plot size was 2 rows 4 m long 
with the spacing of 40cm x 15cm between rows 
and plants, respectively. Recommended doses of 
fertilizers were applied @ 10-70-50-30-4-2 kg/ha 
of NPKSZnB, respectively. 

Higher shelling percent were found in the  ICGVS 
38-3, 502-4-3-1 and ISD 2914.Maximum shelling 
percent were found in the genotypes ICGVS 38-
3(82%), 502-4-3-1 (80%)and ISD 2914 (79%). 
Highest yield (2013 kg/ha) was obtained from the 
genotype Choko 0314 followed by the genotype 
6112-6-1 (1800 kg/ha), 14-403(1750 kg/ha), 602-7-
4-2(1722 kg/ha) and 702-6-2-1 (1697 kg/ha) which 
were 23%, 10%, 7%, 6% and 4% higher than the 
check variety BARI Chinabadam-8 
respectively.Maximum mature pods per plant was 
observed from the entry 14-403 (18).Highest 100 
kernel weight  (58g) was obtained from the 
genotype PK-1 followed by the genotype ICGVS 
38-3 (50g).Considering the yield five genotypes 
Choko 0314, 6112-6-1, 14-403, 602-7-4-2 and 702-
6-2-1 have been selected for PYT. 

Preliminary yield trial of groundnut (set-i) 

The experiment was conducted with seventeen 
groundnut genotypes including 2 checks as Dhaka-
1 and BARI Chinabadam 8 at Joydebpur, Burirhat 
and Ishurdi locations in a randomized complete 
block design with 3 replications. Unit plot size was 
5 rows 4m long with the spacing of 40cm between 
rows and 15 cm between plants. Recommended 
doses of fertilizers were applied @ 80:65:60:20:4 
kg/ha of NPKSZn, respectively. The significant 
differences were observed among the genotypes for 
all the characters studied at Joydebpur. Significant 
differences were observed among the genotypes for 
all the characters studied at Joydebpur. Maturity 
duration ranged was 153-159 days. Highest number 
of mature pods/plant (36) was obtained by the entry 
ICGV-95090. The range of hundred kernel weight 
29-45g. Highest shelling percentage was recorded 
in the genotype ICGV-95090 (82%).The Genotype 
ICGV-95090 produced the maximum pod yield 
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(1520 kg/ha) followed by ICGVS 35-1(1386 
kg/ha), NCGV 0107(1280 kg/ha), TG 37(1240 
kg/ha) and ISD 3814(1218 kg/ha) which were 26%, 
15%, 6%, 2% and 1% higher than the check variety 
BARI Chinabadam-8 respectively.  

On an average days to maturity ranged from 156-
162 days. Average pod yield over the location 
ranged from 1145-1954 kg/ha. On an average the 
entry NCGV 0107 produced maximum pod yield 
(1954 kg/ha) followed by ISD 3814 (1952 
kg/ha),NCGV 0207(1775 kg/ha), ICGV-
95090(1705 kg/ha), ICGV-91176(1645 kg/ha), 
NCGV-0704(1617 kg/ha),ICGVS 35-1(1606 
kg/ha) and TG 37 (1418 kg/ha) which were 49%, 
48%, 35%, 30%, 25%, 23%, 22% and 8% higher 
than the check variety BARI Chinabadam-8 
respectively. 

Regional yield trial of groundnut (set-1) 

The experiment was conducted at Joydebpur, 
Jamalpur and Burirhat during rabi 2016-2017 with 
16 promising genotypes of groundnut including 3 
checks Dhaka-1, BARI Chinabadam-8 and BINA 
Chinabadam-4. All the genotypes were collected 
from ICRISAT, India. The experiment was laid out 
in Randomized Complete Block design having 
three replications. The plot size was 4m x 2m.  
Seeds were sown on the 15 December, 2016 in 
15cm seed to seed and row was 30 cm apart from 
each. Fertilizers were applied @ 12:32:43:54:1.8 
kg/ha of N: P: K: S: and Boron from Urea, TSP, 
MP, Gypsum and Boric acid.  

Significant differences were observed among the 
genotypes for all the characters studied at 
Joydebpur Maturity duration ranged from 154-159 
days. Highest number of mature pods/plant (24) 
was obtained by the entry ICGV-02038. The range 
of hundred kernel weight 32-54g. Highest shelling 
percentage was recorded in the genotype ICGV-
06423 (86%).The Genotype ICGV-02038 produced 
the maximum pod yield (1680 kg/ha) followed by 
ICGV-02125 (1620 kg/ha) which were 6% and 3% 
higher than the check varieties. On an average 
BARI Chinabadam-8 produced the average 
maximum yield 1580 kg/ha.ICGV-00338, ICGV-
02125 and ICGV-06285 produced the higher yield 
than the check variety Dhaka-1 and  BINA 
Chinabadam 4 over three locations. 

Regional yield trial of groundnut (set-2) 

Twelve entries including two checks Dhaka-1 and 
BARI Chinabadam 8 were evaluated at Joydebpur, 
Burirhat and Rahmatpur.  Unit plot size was 4 rows 

5 m long with the spacing 40 cm x 15 cm between 
rows and plants, respectively. Recommended doses 
of fertilizers were applied @ 10:70:50:30:4:2 kg/ha 
of NPKSZnB, respectively. 

Significant differences were observed among the 
genotypes for all the characters studied at 
Joydebpur Maturity duration ranged from 154-159 
days. Highest number of mature pods/plant (34) 
was obtained by the entry ICGV-00338. The range 
of hundred kernel weight 25-47g. Highest shelling 
percentage was recorded in the genotype NCGV--
05096 (88%).The Genotype ICGV-00338 produced 
the maximum pod yield (2050 kg/ha) followed by 
ICGV-96346 (1850 kg/ha) which were 15% and 
4% higher than the check varieties. On an average 
the entry NCGV 05096 produced maximum pod 
yield (1996 kg/ha) followed by NCGV 04096 
(1940 kg/ha), ICGV-00338(1935 kg/ha), ICGV-
96346(1884 kg/ha) and NCGV-0504(1854 kg/ha) 
which were 9%, 6%, 6%, 3% and 1% higher than 
the check varieties.  

Soybean (Glycine max L ) 

Maintenance and evaluation of soybean 

germplasm 

A total of one hundred ten germplasms were 
evaluated and maintained. The highest CV% was 
observed for the character pods/plant followed by 
the character 100 seed weight respectively. The 
character days to flowering and days to maturity 
was showed minimum variation. The character 
plant height showed moderate variation. 

Observation trial of soybean 

Eleven selected entries including one check variety 
were evaluated at ORC, BARI. The entry B2 took 
minimum days to mature while entry USDA 80 
took maximum days to mature. The entries USDA 
53 produced the higher seed yield over the check 
variety.  

Regional yield trial of soybean 

The experiment was conducted with 8 genotypes 
including two check varieties to find out suitable 
soybean genotypes. Significant difference was 
observed for yield and yield contributing characters 
among the tested genotypes. The selected genotype 
Santarose showed dwarfness among the selected 
genotypes. The genotype KHUH-2004 obtained the 
maximum no. of pods while minimum in 
Santarose. Maximum hundred seed weight was 
recorded in Santarose. Three entries GMOT-17, 
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KUSH-2004 and AGS-95 produced higher seed 
yield than both the check varieties. 

Sunflower (HellianthusannusL.) 

Maintenance and evaluation of sunflower 

germplasm  

Forty sunflower genotypes including one check 
variety BARI Surjamukhi-2 were maintained and 
evaluated in the experimental field of Oilseed 
Research Centre, BARI, Gazipur during Rabi 
2017-2018. The highest CV% was recorded for the 
character seed yield/head followed by number of 
seeds/head. Minimum variation was observed for 
the characters stem diameter and days to maturity. 

Development of dwarf inbred lines in sunflower: 

Advancing S3to S4 generations 

Seeds from thirty two S3 single head from nine 

sunflower genotypes were evaluated. Considering 

plant height and other characters, ninety-

fiveS4single plants were selected from 529 plants to 

advance generation as S4 to S5. 

Regional yield trial of sunflower 

Six genotypes along with BARI Surjamukhi-2 as 

check were evaluated in RYT at Gazipur, Jessor, 

Rahmatpur, and Ishurdi region. Among the 

genotypes BHAC-PS-2was most dwarf genotype 

over locations. Statistically similar yield compare 

to check variety BARI Surjamukhi-2 was produced 

by the genotype BHAC-PS-2 at Gazipur location.  

Identification of parental lines for development 

of hybrid variety in sunflower 

S2Seeds of CN001, CN002 and CN003 and S4 

seeds of Hysun-33 were grown andself-fertilized 

manually to find parental lines. Seeds from both 

male parents and CMS plants were stored for 

advancing generations. 

Development of synthetic and composite 

sunflower variety 

i) Development of synthetic sunflower variety 

Eightinbred lines of sunflower were grown, and 

allpossible single crosses were made among the 

lines. The seeds of all single crosses were obtained 

and preserved separately. All the F1s and parental 

lines will be evaluated in a replicated trial in the 

next rabi season to select the crosses which have 

good general combining ability. 

Development of synthetic and composite 
sunflower variety 

ii) Development ofcomposite sunflower variety 

The seeds from composite-1 (a mixed of equal 
number of seeds from eight inbred lines of 
sunflower) were grown and allowed for intermating 
to develop composite sunflower variety. The plant 
height ranges from 78-110 cm. After discarding the 
undesirable plants, the mature heads were 
harvested in bulk as composite-2 and kept for 
growing as composite-3 in the next rabi season. 

Development of dwarf high yielding sunflower 
variety through induced mutagenesis 

i) Evaluation of M2 mutants 

Gamma radiation treated M-2 seeds of released 
variety BARI Surjamukhi-2 and inbred lines P-S-2 
and SVS019001were evaluated to develop suitable 
mutant sunflower variety.The M3 seeds of different 
treatments were harvested and kept separately 
which will be grown in the next rabi season to 
select desirable mutants.In segregating generation 
(M2), different types of mutants such as: dwarf 
mutant, branched mutant, fused flower and twin 
flower mutant were found. Desired mutants were 
harvested separately and kept for growing in the 
next rabi season for further evaluation. 

Creation of dwarf mutant sunflower through 

ems 

A released variety BARI Surjamukhi-2 was treated 
with different doses of a chemical mutagenic agent 
ethyl methane sulfonate (EMS) to create genetic 
variability within the variety and thereby to 
develop mutant sunflower variety. Dose 
determination and mutagenic effect study was 
conducted at the net house and field laboratory of 
ORC, BARI, respectively. Marked differences 
were observed between the treatments for different 
characters studied. The M2 seeds of different 
treatments were harvested and kept separately 
which will be grown in the next rabi season to 
select desirable mutants. 

Linseed 

Maintenance and evaluation of linseed germplas 

Twenty one linseed genotypes including check 
variety Neela were evaluated and maintained in the 
experimental field of Oilseed Research Centre, 
BARI, Gazipur during Rabi 2017-2018. Among the 
genotypes the most dwarf and tallest entries were 
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Lin-T-2017 and Lin-MCGR, Lin-1703, Lin-503 
respectively. Neela  produced highest 10 plant 
yield followed by Lin-1903, Lin-1303 and Lin-
2403.   

Observation trial of linseed 

A total of eight linseed lines including released 
variety Neela were evaluated at ORC, BARI, 
Gazipur during rabi 2017-2018. Among the 
genotypes significant differences were observed for 
days to flower plant height, and number of 
capsule/plants .Highest 10 plant yield was found in 
Lin-1903 as compared to Nila. 

Niger 

Maintenance and evaluation of niger germplasm 

A total of twenty one niger genotypes including 
Shova as check were grown to evaluate and 
maintain at ORC, BARI. During rabi 2017-
18.Among the genotypes NIG-5406 was found to 
be the most dwarf one. The highest number of head 
per plant was observed in Nig-7706 and 10 plant 
yields were produced by the genotype NIG-1306. 
Among the entries genotype NIG-7506 ,  Nig-8106, 
Nig-3606, Nig-1306, Nig-1606,Nig 3606 , Nig-
3706 and Nig-2506 produced more yield as 
compared to check Shova. So, theses entries will be 
evaluated for observation trial in the next rabi 
season.Collected seeds were conserved properly to 
use for research work in the next year.  

Safflower 

Maintenance and evaluation of safflower 
germplasm 

Eight Safflower genotypes including released 
variety BARI Saff-1 were grown for maintenance 
and evaluation during rabi 2017-18. Among the 
genotypes SAF-3706 produced maximum number 
of head/plant and highest 10 plant yield (g). 
Cosidering different growth parameters SAF-3706, 
SAF-502 and SAF-1706 will be selected for 
evaluation in observation trial in the next rabi 
season. The seeds of these safflower genotypes 
were harvested and kept in the cold storage for 
evaluation and maintenance in the next rabi season. 

Observation trial of safflower 

A total of five Safflower lines including released 
variety BARI Saff-1 were evaluated at ORC, 
BARI, Gazipur during rabi 2017-2018. The most 
dwarf genotypes were SAF-T-2017 and SAF-503 
among the genotypes. The tallest entry was SAF-

504. BARI Saff-1 produced maximum number of 
seeds and highest seed yield. 

Crop management of oilseed crop 

Performance of selected soybean genotypes 
under rainfed condition 

An experiment was conducted at research field of 
oilseed research centre, BARI, Gazipur during rabi 
season 2017-2018 to evaluate the response of 
rainfed on growth and yield of soybean genotypes 
under rainfed condition. Ten genotypes (AGS-95, 
ASSET-95, BS-32, GMOT-95, BS-29, USDA-22, 
USDA-53, BARISoybean-6, BARI Soybean-5& 
Shohag) were used in the study. The experiment 
was laid out in Randomized Complete Block 
Design with three replications. Seeds were sown on 
20th December, 2017. After germination, plants 
were counted and excess plants were removed to 
maintain optimum population in each plot. Soil 
moisture was measured by soil moisture meter 
(Model –TDR 200). Slightly rainfall has been 
falling in the month of November. Heavy rainfall 
occurred in the month of April &May during crop 
growing periods. The genotypes were harvested at 
maturity.  

Drought stress showed significant influence on 
growth, yield contributing characters and yield. 
Leaf area of different genotypes was different 
under rainfed condition.  At 60 DAE, the genotype 
GEMOTE-95 gave maximum leaf area and it was 
similar to AGS-95, BS-29 & BS-32 and lowest was 
in genotype BARI Soybean-6. Among the different 
genotypes, ASSET-95 gave the maximum 100 
seeds weight (11.67g) whereas  the lowest (8.00g) 
was obtained from USDA-53.The highest seed 
yield (1150kg/ha) and stover yield (1930kg/ha) 
were obtained from ASSET-95 genotype and the 
lowest seed yield (641kg/ha) and Stover yield 
(11120kg/ha) from BARI Soybean - 6. The 
maximum insects infestation (leaf roller=5.40% & 
caterpillar=6.2%) was observed in BARISoybean-6 
and minimum (leaf roller=35.0% & caterpillar= 
29.1%) was observed in ASEET-95. Among the ten 
genotypes, ASSET-95,BARI Soybean-5,Shohag, 
USDA-22, USDA-53 ,  AGS-95 and BS-32 
performed better under rainfed condition .  

Intercropping different leafy vegetables with 
sesame 

A field experiment of intercropping different leafy 
vegetables with sesame was conducted in Oilseed 
Research Centre, BARI, Gazipur during kharif 
season of 2016-17 to find out the suitable 
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combination of sesame with leafy vegetables for 
higher productivity and return. Seven treatments 
were T1= sole sesame, T2= one row sesame + one 
row gimakalmi, T3= one row sesame + one row 
indian spinach, T4= one row sesame + one row 
dantashak, T5= one row sesame + two rows 
gimakalmi, T6= one row sesame + two rows indian 
spinach and T7 = one row sesame + two rows 
dantashak. The experiment was laid out in 
Randomized Complete Block Design with three 
replications. The seeds of BARI Til-4 and BARI 
Gimakalni-1, BARI Indian Spinach-1 and BARI 
Dantashak-1were sown on 18November, 2017. 
Fertilizers @45-36-75-30-2-1-0.6 kg/ha NPKSZnB 
were applied at the time of final land preparation 
for both sole sesame & intercrop. At harvest, the 
yield data was recorded plot wise. Collected data 
were analyzed statistically and means were 
seperated by LSD test at 5% level of significance 
using CROPSTAT.  Yield of individual crop was 
converted to sesame equivalent yield (SEY) 
considering prevailing market price of the crops 
according to Islam et al.(2006). Marginal benefit 
cost analysis were also done. 

All the intercrop combinations produced higher 
sesame equivalent yield (SEY) over the sole 
sesame. The highest SEY (8.60 t/ha) was obtained 
from T6 treatment (one row sesame + two rows 
indian spinach ) while the lowest (1.30 t/ha) in sole 
sesame. Maximum gross return (Tk. 434500/ha) 
with highest gross margin (Tk. 500588/ ha) was 
recorded in T6 (one row sesame + two rows indian 
spinach ) while lowest in T1 treatment. However, 
highest marginal benefit cost ratio (MBCR) (6.10) 
was obtained from T6 treatment (one row sesame + 
two rows indian spinach ) which might be due to 
higher SEY and gross return.  

Intercropping radish with groundnut  

A field experiment of intercropping radish with 
groundnut was conducted in Oilseed Research 
Centre, BARI, Gazipur during rabi season of 2017-
18 to find out the optimum row arrangement of 
radish as intercropping with groundnut for higher 
productivity and return. Six treatments were T1= 
One row of radish in between two normal rows of 
groundnut, T2= Two rows of radish in between two 
normal rows of groundnut, T3= Radish broadcast in 
between two normal row of groundnut, T4= Two 
rows of radish alternated with two rows of 
groundnut, T5= Sole groundnut and T6= Sole 
radish. The experiment was laid out in Randomized 
Complete Block Design with three replications. 
The unit plot size was 4mx3.2 m. Both the seeds of 

BARI Chinabadam-8 and Local radish were sown 
on 18November, 2017. Fertilizers @45-36-75-30-
2-1-0.6 kg/ha NPKSZnB were applied at the time 
of final land preparation for both sole groundnut & 
intercrop. At harvest, the yield data was recorded 
plot wise. Collected data were analyzed statistically 
and means were adjusted by LSD test at 5% level 
of significance using CROPSTAT.  Yield of 
individual crop was converted to groundnut 
equivalent yield (GEY) considering prevailing 
market price of the crops according to Islam et al. 
(2006). Marginal benefit cost analysis was also 
done. 

Although intercropping reduced groundnut yield 

but total productivity was increased due to addition 

of radish yield. Total productivity in terms of 

groundnut equivalent yield (GEY) (2.97t/ha) was 

obtained from T4 treatment while the lowest (1.39 

t/ha) in radish sole crop. However, highest benefit 

cost ratio (MBCR) (4.95) was also recorded in T4 

treatment (Two rows of radish alternated with two 

rows of groundnut). 

Performance of selected soybean genotypes 

under saline condition in coastal areas 

The experiment was conducted at MLT site, 

Lakshmipur, Noakhali during the rabi season, 

2017-18 to evaluate the performance of selected 

soybean genotypes in coastal saline environment 

under farmers field condition. Eight soybean 

genotypes viz., BARI Soybean-5, Shohag, AGS-

95, USDA-22, BS-32, ASSET-95, BS-29 & 

GMOT-95 were evaluated in a randomized 

complete block design with three dispersed 

replications. Seeds were sown on 01 January, 2018 

maintaining 30 x 15 cm spacing for all genotypes. 

Salinity of the plots was recorded at 15 days 

interval. To control caterpillar, Admair and Cortan 

Plus was sprayed twice at flowering stage and grain 

filling stage. Soil samples were collected from each 

plot at 15 days interval for salinity measurement in 

laboratory. The crops were harvested on 01 May & 

15 May 2018. Yield and yield attributes were 

recorded properly and analyzed statistically. 

Among the tested genotypes significant difference 

was found in plant height, branches per plant, pod 

per plant, pod length, seeds per pod,100 seed wt. 

and seed yield. The highest yield was obtained 

from the genotype GMOT-95 (2.32 t/ha) and the 

lowest yield was obtained from the genotype 

USDA-22 (2.1 t/ha).Yield of all genotypes were 

higher except AGS-95 & USDA-22. 
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Performance of selected rapeseed-mustard 
genotypes under saline condition in coastal area 

The experiment was conducted at the Agricultural 
Research Station Benarpota, Satkhira  and On-
Farm Research Division, Koyra,  Khulna during the 
rabi season of 2017-18 to select salt tolerant 
mustard genotype under saline condition. The land 
topography of experimental site was medium low. 
The soil of the experimental field is clay loam in 
texture with pH 6.7. There were eleven 
varieties/genotypes namely Brassica campestris: 
SAU-01, BD-6950, BD -10115, BD -7104, BD -
10111; Brassica napus: Nap-0564, BARI Sarisha -
8; Brassica juncea: BJDH-12, Jun-536, BARI 
Sarisha-11 and BARI Sarisha-16. The experiment 
was laid out  following RCB design with three 
replications. The experimental plots were fertilized 
with: 120-35-65-25-2-1 NPKSZnB kg/ha for 
B.napus and for B. campestral and B. Juncea:  115-
33-43-27-2-1 NPKSZnB kg/ha, respectively. Seed 
were sown on 29 November 2017 at Benorpoth, 
Satkhira and 03 December 2017 at Koyra,, 
Khulna.Soil salinity (dS/m) was measured at every 
7 days interval using EC meter (HANNA: HI 
9835). 

The yield and yield contributing characters of 
mustard varieties/lines was significantly influenced 
by the soil salinity. The highest seed yield (2.12 
t/ha) was recorded in BD-10115 with higher 
BCR(2.30) and lowest seed yield (1.55 t/ha) was 
recoded in SAU-01 in Satkhira location. At Kulna, 
BARI Sarisha-16 and BJDH-12 line from cluster 3 
were found superior (1.74t/ha) regarding 
agronomic characters. The lowest level (3.32 ds/m) 
of soil salinity was recorded in the sowing time and 
the highest level (10.45 ds/m) was in the harvesting 
stage in Satkhira location. Among the eleven 
genotypes BD-6950, Jun-536, BARISarisha-11and 
BARISarisha-16 showed more salt tolerance at all 
the salinity levels in respect of -shoot growth and 
yield performance. 

Relaying sunflower with T.aman rice at different 
sowing dates in coastal area 

An experiment was conducted at the farmer’s field 
(Harodda, Vomra, Satkhira) during the rabi season 
of 2017-2018 to find out the optimum sowing time 
of relay sunflower with T. amam rice for increasing 
the yield of sunflower in coastal area. There were 
five treatments viz. T1 = Dibbling sunflower seed 
in T. aman rice (25 days before T. aman harvest), 
T2 = Dibbling sunflower seed in T. aman rice (20 
days before T. aman harvest), T3 = Dibbling 
sunflower seed in T. aman rice (15 days before T. 

aman harvest), T4 = Dibbling sunflower seed in T. 
aman rice (10 days before T. aman harvest) and T5 
= Sowing sunflower after harvesting of T. aman 
rice (control). The sunflower variety was BARI 
Surjamukhi-2 and rice variety was BRRI dhan49. 
The experiment was designed in RCBD with three 
replications. Seeds were sown on19 October 2017, 
24 October 2017, 29 October 2017, 02 November 
2017 and 12 November 2017 with a row to row 
distance of 50 cm and plant to plant 25 cm. At 
every 7 days interval soil salinity (dS/m) was 
measured by EC meter (HANNA: HI 9835). Data 
on yield and yield contributing characters were 
recorded and analyzed statistically using MSTAT-
C program.  

The highest seed yield (1.98 t/ha) was recorded in 
T4, dibbling sunflower seed in T. aman rice (10 
days before T. aman harvest) ) with higher level of 
BCR (2.05) and the lowest seed yield (1.25 t/ha) 
was recorded T1 ( Dibbling sunflower seed in T. 
aman rice(25 days before T. aman harvest),  The 
lowest level of soil salinity was recorded at sowing 
time (3.05dS/m) in T1 (Dibbling sunflower seed in 
T. aman rice(25 days before T. aman harvest), and 
the highest level at harvesting stage (10.05 dS/m) 
in T5( sunflower after harvesting of T. aman rice 
(control).  

Performance of sunflower (Helianthus annuus 
L.) varieties in southern region of Bangladesh 

The experiment was conducted at Satkhira, 
Patuakhali and Pirozpur during the rabi season of 
2017-2018 to identify the suitable variety of 
sunflower in southern region.  There were four 
varieties viz. Hisun-33 (BRAC), Imported, BARI 
surjamukhi-2 and Hybrid (syngenta). ). The 
experiment was design in RCB with three 
replications. Seeds were sown in 29 November 
2017 at Satkhira, 28 December at Pirozpur, 14 
January at Potuakhali, with a row to row distance 
of 50 cm and plant to plant 25 cm. Fertilizers were 
applied at the rate of 43:12:20:15: 3:1: 0.8 kg/ha of 
NPKSMgZnB respectively. At every 7 days 
interval soil salinity (dS/m) was measured by EC 
meter (HANNA: HI 9835). The lowest level of soil 
salinity was recorded in the sowing time (1.65- 
4.35dS/m) and the highest level at harvesting stage 
(7.66-10.42 dS/m). Data on yield and yield 
contributing characters were recorded and analyzed 
statistically using MSTAT-C program.  

Among the site, highst seed yield (2.39 t/ha) was 
recorded from Hissun-33 at Satkhira followed by 
same variety with yield (2.32t/ha) at Patuakhali 
whereas slightly lower seed yield (2.20t/ha) from  
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BARI surjamukhi-2 at Pirojpur. Similar trend was 
followed in BCR. According to farmers opinion, 
the head and seed of BARI Surjomukhi -2 is bigger 
compared to Syngenta and Hysun 33. They are 
willing to cultivate BARI Surjomukhi -2 if seeds 
are available to their local market with lower price. 

Validation of mustard-sesame-T.aman rice 
cropping pattern in farmers' field of Barind 
area 

A validation program (Mustard- Sesame- T.aman 
cropping was carried out in the farmers' field of 
FSRD site, Kadamshahar, Godagari, Rajshahi 
during 2015-16 and 2017-18  to verify the 
performance of Mustard-Sesame-T.Aman rice 
cropping pattern in High Barind Tract. Mustard 
var. (BARI Sharisha-11), Sesame (BARI Til-4) and 
T. aman rice ( Swarna) were used in this 
experiment. Mustard was sown in 27 October 2015 
& 02 November 2016, sesame in 08 March 2016 & 
15 March 2017   and rice was transplanted in 20 
July 2016 & 24 July 2017. For rice, all fertilizers 
except N was broadcast and incorporated at the 
time of final land preparation. Nitrogen was 
broadcast in three equal splits at 15, 30 and 45 days 
after transplanting in rice. For the  mustard and 
sesame, all fertilizers were applied at sowing time 
and before sowing light irrigation (about 50 mm) 
was given for providing necessary soil moisture. 
Crop management, including weeding and 
pesticide was given to support the normal growth 
of crops. Mustard was harvested on 13 February 
2016 & 20 February 2017, Sesame on 05 June 
2016  & 12 June 2017 and T. aman rice on 20 
October 2016 & 26 October 2017. Grain yield for 
mustard and sesame was adjusted at 10 % moisture 
while for rice at 14% moisture from the harvested 
area.  

Mustard seed yield was found 1.45&1.63 t ha-1 & 
where as sesame yield was found 1.22 & 1.32t ha-

1.T.Aman rice gave 4.75 & 4.83 and 5.88 & 5.96  t 
ha-1 grain yield and straw yield, respectively. The 
rice equivalent yield  (11.82 & 11.01 t ha-1), gross 
margin (Tk.102640 ha-1 & Tk.126430 ha-1) and 
BCR (2.00 &2.09) was recorded from mustard 
Sesame- T.aman rice cropping patter in both the 
year. 

Farmers of High Barind area cordially accepted the 
Mustard variety BARI Sharisha-11 for its higher 
yield potentiality. Sesame is a chance crop and 
farmers are reluctant to cultivate it. Since, T. Aman 
–Fallow- Fallow is one of the major cropping 
patterns in Barind tract, Rajshahi, so, farmers can 
easily be grown three crops pattern in a year 

(Mustard-Sesame-T.Aman rice).  After harvesting 
sesame, T. Aman can be planted on time.  

Disease and Pest Management of oilseed 
crops 

Efficacy of fungicides against alternaria blight 
of mustard 

An experiment was conducted during 2017-2018 
cropping season in the field at Oilseed Research 
Centre, BARI, Joydebpur and RARS Jessore to 
evaluate seven fungicides in controlling Alternaria 
blight of mustard. There were seven fnugicides 
namely; Rovral50 WP, Amister top, Antracol, 
Champion, Rai , Sundomil and Unisaf. The 
fungicides were sprayed 3 times at 10 days 
intervasl. All the fungicides significantly reduced 
the disease as compared to control both the 
location. In Joydebpur location, the highest disease 
reduction was recorded from Rovral (83.07) 
sprayed plot followed by Amister top (82.05%) and 
Rai (80.00 %) sprayed plots. In RARS Jessore 
location, the highest disease reduction was 
recorded from Rovral and Amister top (87.31 %) 
sprayed plot followed by Rai (80.00 %) sprayed 
plot.  The highest yield (1447 kg/ha) was obtained 
from Amister top  sprayed plot in Joydebpur 
location but the highest yield was obtained from 
Rovral (1490 kg/ha) sprayed plot in RARS Jashore 
location. Considering benefit cost ratio the 
fungicide Amister top was found to be economic 
(2.81) followed by Rai (1.65) and Sundomil (1.58). 

Integrated management of white mold disease of 
mustard 

The experiment was conducted at the Regional 
Agricultural Research Station, Ishurdi, Pabna 
during rabi season 2017-18 to find out the effective 
management practices for controlling white mold 
/sclerotinia rot disease of mustard. Five treatments 
viz. T1= Soil application of  poultry litter (5 t/ha) + 
Seed treatment with Provax (2.5 g/kg seed) + 
Rovral (0. 2%) spray (3 times), T2= Soil 
application of  poultry litter (5 t/ha) + Seed 
treatment with Provax (2.5 g/kg seed)  + Folicur (0. 
2%) spray (3 times), T3= Soil application of 
mustard oil cake (500 kg/ha) + Seed treatment with 
Provax (2.5 g/kg seed)  + Rovral (0. 2%) spray (3 
times), T4= Soil application mustard oil cake (500 
kg/ha) + Seed treatment with Provax (2.5 g/kg 
seed)  + Folicur (0. 2%) spray (3 times) and T5= 
Control were tested for their performance against 
the disease. The lowest disease incidence (2.11%) 
was recorded from treatment T3 which was 
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statistically similar to treatment T1 (2.30), T2 (2.21) 
and T4 (2.28). The highest incidence (18.67%) was 
found in control plots. The highest yield (1350 
kg/ha), net income (Tk.17583/ha) and benefit cost 
ratio were recorded from T1 (Soil application 
poultry litter + Seed treatment with Provax + 
Rovral spray)  treatment followed by T2 (Soil 
application poultry litter + Seed treatment with 
Provax + Folicur spray)  treatment.  

Evaluation of sclerotinia stem rot resistance in 
rapeseed-mustard germplasm under inoculated 
condition 

The experiment was carried out at ORC pot house, 
Bangladesh Agricultural Research Institute, 
Gazipur , during 2017- 2018 to observed the 
reaction of 20 mustard germplasms against 
sclerotinia stem rot disease. Among 20 germplasms 
only two genotypes namely Nap-205 and BS-15 
showed resistant reaction against Sclerotinia 
sclerotiorum  in both stem inoculation and 
Cotyledon  inoculation technique. The stem lesion 
length of the plants were from 5.3 to 59.17 mm. 
Significantly  smaller lesion(5.3mm)than observed 
on  Nap- 1007  and the largest lesion length  was 
observed on BC-100614(4)-7 (59.17mm) but they 
were statistically identical. 

Evaluation of mustard genotype  through 
artificial inoculation on stem(petiol) 

The effect of Sclerotinia rot on mustard genotypes 
were presented in table;5.The stem were inoculated  
with  mycelia plug at 50 days old plant. The mycelia 
agar blocks were placed on the petiol  and tied with  
parafilm .Sclerotinia sclerotiorum produced water 
soaked lesions on the main stem on 2 days after 
inoculation.With the increase of time lesions become 
sunken and enlarged.Most of plant showed wilting 
symptom at 10-15 days after inoculation.We did not 
found any brassica germplasm were immune against    
Sclerotinia rot.The genotypes namely, Nap-205 and 
BS-15 BS-15 shows resistant reaction against S, 
sclerotiorum.The stem lesion were measured from 
0.00 to 59.17mm.The smallest lesions was observed 
on     Nap- 1007 (5.3mm)   and the largest was in BC-
100614(4)-7 (59.17mm) but they were statistically 
identical with BC-100614(8)-4,  Nap-10012-1 ,Nap-
11008 and. Nap-10017. 

Evaluation of mustard genotype  through 
artificial inoculation on Cotyledo 

The effect of Sclerotinia rot on mustard genotypes 
were presented in table;6 Necrotic  and water 
soaked lesions was observed 48 h after inoculation 

of cotyledons with hyphal fragments of 
S.sclerotiorum. We did not found any brassica 
germplasm were immune against    Sclerotinia rot. 
The genotypes namely, Nap-10015,Nap-205 and 
BC-100614(8)-9 shows resistant reaction against S, 
sclerotiorum. There were no significant difference 
was found  among the lines on disease incidence 

Efficacy of biocontrol agents and botanicals 
against different seed borne pathogen of 
groundnut in vitro  

A lab experiment was conducted at Pathology 
Laboratory of Oilseed Research Centre, BARI, 
Joydebpur during 2017-2018 to identify  the 
associated  fungi with groundnut  seed  in farmers 
saved seed. groundnut seeds were obtained from 
Rangpur, Cumilla,Faridpur and Mymensing district 
of Bangladesh. Plant extracts of five different 
species viz Marigold (Tageteserecta), tulsi 
(Ocimum sanctum), Neem (Azadirachtaindica), 
Garlic (Allium sativum) Ginger(Zingiber 
officinale)and one bio-agent (Trichoderma 
hargianum) were tested against mycoflora 
associated with groundnut seeds by blotter 
incubation test. Individual as well as total incidence 
of seed-borne fungi was reduced after treatment 
with plant extracts and bio-agents. All the plant 
extracts showed the ability to control seed-borne 
mycoflora of groundnut and subsequently can 
increase germination percentages. Garlic extract 
and Trichoderma herzianum  performed better 
among all the extracts tested..Five fungal genera 
viz. Aspergillus flavus, Aspergillus niger, Fusarium 
sp., Rhizopus stolonifer. and Penicillium sp were 
occurred in the control seed samples, whereas 
four(Aspergillus flavus, Aspergillus niger, 
Fusarium sp. and, Rhizopus stolonifer.) of the five  
occurred in the seed samples that were treated with 
different treatments 

Effect of the environmental factors for incidence 
and severity of tikka, rust disease and foot rot of 
groundnut 

The field study was conducted at Oilseed Research 
Centre BARI, Joydebpur, with BARI Chinabadam 
8 during rabi 2016-2017.The lowest foot rot 
mortality(9.03%) was recorded on 5th December 
sowing followed by 20 December  sowing The 
lowest PDI of both leaf spot (26.39) and rust 
(38.97) was recorded on 5th December sowing 
followed by 20 December  sowing. Disease 
severity was increasing with delay of sowing .Yield 
and yield contributing characters were higher in 
December and January sowing but they were 
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decreasing with delayed sowing. From the weather 
data it appears that during the month of December 
and January the average temperature was below 
200c and then rises at February and later. 

Screening of sesame lines against stem rot 
disease 

An experiment was conducted at Oilseed Research 
Centre, Joydebpur during 2017-2018 to find out 
resistant lines of sesame against stem rot disease. 
Twenty five different lines were evaluated and T6 
was used as a susceptible check. Among the test 
lines   only five lines(Ses-jp-83-1,Ses-84, Ses-
85,Ses-35-2 and Ses-5) were found moderately 
resistant against the disease. Three line (Ses-
65,Ses-34, and Ses-jp-964) were found moderately 
susceptible against the disease. Rest of the lines 
show highly susceptible to  susceptible reaction to 
stem rot disease. 

Screening of soybean genotypes against soybean 
yellow mosaic virus 

The experiment was conducted during 2017-2018 
at Joydebpur to find out the resistant lines of 
soybean yellow mosaic virus. A total of twenty two 
lines/variety of soybean were tested. A susceptible 
variety sohag was used as standard check. Foliar 
disease was recorded at the pod development stage 
using 0-8 scale. Among the 22 test lines; only one 
line (AGS 205) showed Immune , seven 
lines(USDA-92,COLOMBUS,USDA-93,UDSA-
47,GMOT-13, GMOT-43 and TAS-4) showed 
resistant reaction  and six lines (VIETKHAI, BS-29 
,LG -92p-1825 , USDA-79, PL- 4174-75, BD-4) 
showed moderately resistant reaction to Soybean 
yellow mosaic disease. 

Management of soybean Yellow Mosaic Virus 
(SYMV) through vector control by insecticide 
spray 

An experiment was conducted during 2017-2018 
cropping season to evaluate some insecticides in 
controlling yellow mosaic virus disease of soybean  
in the field at Oilseed Research Centre, BARI, 
Joydebpur and RARS Barisal. There were six 
insecticides namely ;Malathion, Admire,  Aktara , 
Tafgor  and Bioneem plus  were sprayed. A control 
treatment was maintained for comparison. The 
insecticides  were sprayed 3 times at 10 days 
interval. All the insecticides significantly reduced 
the disease as compared to control both the 
location. In Joydebpur location, the highest disease 
reduction was recorded from Malathion (70%) 
sprayed plot followed by Aktara (68%) and Admire 

(64%) sprayed plots. In RARS Barisal location, the 
highest disease reduction was recorded from 
Aktara (72%) sprayed plot followed by Tafgor  (67 
%) and Admire (62%) sprayed  plot . The highest 
yield (1.89 t/ha) was obtained from Malathion 
sprayed plot in Joydebpur location but the highest 
yield was obtained from Aktara (2.6 t/ha) sprayed 
plot in RARS Barisal location. 

Study of the incidence and damage severity of 
flea beetle in mustard 

The experiment was conducted in the field of 
Oilseed Research Centre, BARI, Joydebpur, 
Gazipur, during rabi season of 2017-18. There were 
four plots and plot size was 4.0m X 5.0m. The 
mustard variety was BARI Sharisha-14 and sowing 
November 28, 2017.  The incidence of flea beetle 
was very low at Joydebpur during 1st week of 
December to 4th of December. The highest 
infestation 4.0% on 14th December 2017. There 
was no variation in yield of Mustard. 

Survey and documentation of insect pests and 
natural enemies of sunflower 

The study was conducted in the field of oilseed 
Research Centre, Gazipur during November to 
February 2017-2018 to document and identify the 
insect pest and natural enemies of sunflower. 
Result indicate that a total 10 insect pest and 
natural enemies belonging to order Hymenoptera 
(5) Diptera (4) Coleoptera (2) Homoptera (2) 
Aranea (1) were found in sunflower crop ORC, 
BARI, Gazipur. 

Post harvest and biochemical studies of 
Oilseed crops 

Physiological and Biochemical responses of 
selected sunflower genotypes under salinity 
condition  

The study was conducted during the period from 
October, 2017 at Central laboratory of Oilseed 
Research Centre (ORC), BARI, Gazipur. Soil salinity 
is one of the major factors responsible for the low 
productivity of crop plants and has become an 
increasing threat for agriculture. Forty sunflower 
genotypes were screened in pots under net house, 
ORC, BARI. After screening two selected sunflower 
genotypes (BD-9372 & BARI Surzumukhi 2), one 
salt susceptible line (GP-1009) and one tolerant 
variety (Hysan 33) were grown in pots with three 
replications. In this study, physio-biochemical 
changes and antioxidant enzyme activities of 
sunflower genotypes were evaluated, which may 
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provide an insight into the mechanism of salt 
tolerance in sunflower under salt stress. Different 
parameters such as shoot and root lengths, fresh 
weight (FW) and dry weight (DW)/plant, stomatal 
conductance (Gs), net photosynthetic rate (PN), CO2-

assimilation rate (A), transpiration rate (E), total 
chlorophyll (Chl) content, malondialdehyde (MDA) 
content, potassium (K+) and sodium (Na+) content, 
leaf- K+/Na+ ratio, and  proline (Pro) contents, relative 
water content (RWC), as well as activity of 
antioxidative enzymes like superoxide  dismutase 
(SOD), peroxidase (POD),  catalase (CAT) ascorbate 
peroxidase (APX), glutathione reductase (GR), 
guaiacol peroxidase (GPX) and  glutathione S-
Transferase (GST) were studied. Salt treatments 
significantly decreased shoot and root lengths, FW, 
DW, PN, A, E, Gs, Chl pigments and  RWC,  while  

Pro,  H2O2, superoxide (O.
2
-), MDA  and  activities of 

SOD, POD, CAT, GR, GPX and GST enzymes 
increased in all sunflower cultivars. In comparison 
with the tolerant cultivars (Hysan), BARI 
Surzumukhi-2 and BD-9372 had higher or similar 
trends of FW, DW, accumulation of Pro and MDA, 
Na+, H2O2 and activities of SOD, APX, CAT, GR, 

GPX and GST. According to the results, the 
genotypes BD-9372 and BARI Surzumukhi-2 showed 
the better tolerance compared salt sensitive cultivar 
against salt stress. Overall, the differential growth of 
sunflower cultivars under saline conditions was found 
to be attributable to differential photosynthetic 
parameters, physio-biochemical changes and 
antioxidant enzymes activities, hence these could be 

used as potential selection criteria for screening 
sunflower germplasm for salt tolerance. 

Selection and evaluation of high oleic fatty acid 
in sunflower genotypes based on fatty acid 
composition traits 

The research was carried out during the period 
from October, 2017 at net house and Central 
laboratory of Oilseed Research Centre (ORC), 
BARI, Gazipur. Sunflower is one of the most 
important oilseed crops grown worldwide and the 
nutritional quality of its edible oil ranks among the 
best vegetable oils in cultivation. High oleic acid 
content comes from Pervenent mutation in 
sunflower and it controlling Ol genes. Oleic acid 
percentage in oil is 10–50% in traditional oleic 
acid, 50–70% in mid oleic acid and more than 70% 
in high oleic acid. Thirty sunflower lines including 
BARI Surzumukhi-2 were screen for select high 
oleic acid genotypes based on their fatty acid traits. 
It is essential to estimate the high oleic acid of 
existing advance genotypes of sunflower based on 
fatty acid composition. All BD- & GP- sunflower 
lines, lenoleic acid content was high ranging from 
45-65% and Oleic acid content was low ranging 
from 20-40%, respectively. On the other hand, the 
promising lines, Sun-15-03, Sun-15-04, Sun-15-08 
& Sun-15-10, oleic and linoleic acid was found 75-
90% and 8-20%. These four promising lines may 
be exploited in breeding programs for the 
development of high oleic acid and nutritionally 
better-quality locally adaptive cultivars. 

 



 

 

 

 

 
Onion 

Varietal development 

Evaluation of winter onion germplasm for seed 
production  

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
select superior winter onion germplasm for higher 
seed yield and better quality of seeds. Nine onion 
germplasm (ON0326, ON0331, ON0333, ON0334, 

ON0335, ON0375-1, ON0377, and ON0381and 
ON0382) with BARI Piaz-1 as check were used in 
this study. The experiment was laid out in 
randomized complete block design with three 
replications. In previous year random matting was 
done with BARI Piaz-1 and BARI Piaz-4 to create 
variability on skin colour, bulb shape, size and 
neck thikness. After that it advanced up to C4 cycle 
followed by mass selection. At that time, selection 
was done in respect of  bulb shape, skin colour and 
neck thicknesses. In this year, the selected nine 
onion lines were tested for their seed production 
performance. Bulbs were planted on 23 November 
2017 and harvested on 22 April 2018. It was 
reported that the highest plant height (100.13cm) 
was found from ON0381 and the lower plant height 
(75.53 cm) was found from ON0333. The 
maximum number of leaves per plant (9.20) was 
found in ON0375-1 and the minimum number 
(6.20) was found from ON0331. The higher 
numbers of effective flowering stalk (5.40) at 90 
DAP was recorded from ON0375-1 and the 
minimum number (2.20) was found from ON0377. 
It was observed that ON0375-1 took the lowest 
days (113) to 50% flowering which the highest 
days were needed to 50% flowering by ON0333 
(121 days). The highest seed yield per plot and 
germination percentage (106 g and 90.20%, 
respectively) was recorded in ON0375-1. The 
lower seed yield per plot (44.0 g) was recorded 
from ON0377 and the minimum germination 
percentage (77.82) was found from ON0333. It was 
observed that ON0331, ON0333, ON0334, 
ON0335, ON0375-1, ON0377, ON0381 and BARI 

Piaz-1 showed moderately resistant to purple leaf 
blotch disease.  

Evaluation of winter onion germplasm for bulb 
production 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017 -2018 to 
select superior onion germplasm in respect of bulb 
shape, bulb skin colour, neck thickness and shelf 
life. Twelve onion germplasm (ON0297, ON0301, 
ON0304, ON0311, ON0312, ON0338, ON0341, 
ON0343, ON0345, ON0353, ON0355 and 
ON0356) were used in this study. The experiment 
was non-replicated. In Bangladesh, most of the 
consumers like brown coloured round or flat 
shaped onion. Due to reddish colour, the market 
price of BARI Piaz-4 always less (Tk.5-8 /Kg) than 
BARI Piaz-1. For that reason, onion growers suffer 
from getting maximum market price. To solve 
these problems and getting marketable shape, size, 
colour, shelf life and yield, bulbs of BARI Piaz-1 
and BARI Piaz-4 were planted randomly for 
random matting in previous year. After that, it was 
advancing up to four cycles followed by mass 
selection for obtaining desired traits. In respect of 
shelf life, bulb shape, size and colour twelve onion 
germplasm were finally selected for evaluation. 
Forty days old seedlings were planted on 24 
December, 2017 and harvested on 05 April 2018. It 
was found that ON0355 gave the lowest (0.98 cm) 
neck diameter and the highest neck diameter (1.38 
cm) was recorded from ON0297. The highest bulb 
length (5.72 cm) was found from ON0311 and the 
lowest (4.14 cm) was found from ON0353.  The 
highest bulb diameter and single bulb weight (4.97 
cm & 53.50 g, respectively) and the lowest of these 
characters were recorded from ON0311 (3.65 & 21 
g, respectively). The zero scape initiation 
percentage was recorded from ON0355 and the 
highest (16.67%) was recorded from ON0297 and 
ON0301. All the germplasm were showed 
moderately resistant to purple leaf blotch disease 
except ON0301and ON0312 which resulted 
moderately susceptible. 
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Evaluation of summer onion germplasm for seed 
production 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
select better summer onion germplasm for higher 
seed yield, quality of seeds and shelf life. Ten 
onion germplasm (ON0358, ON0359, ON0360, 
ON0361, ON0362, ON0363, ON0364, ON0365, 
ON0366 and ON0379) were used in this study. Ten 
summer onion germplasm were tested for higher 
seed yield, good quality of seeds and shelf life. It 
was observed that the higher plant height 
(86.12cm) was found in ON0361 and the lower (74 
cm) was found from ON0379. The germplasm, 
ON0361 gave the higher number of effective 
flowering stalk (5.8) at 90 DAP and the lower 
(3.10) was found in ON0358. It was observed that 
ON0362 produced 50% flowers within 98 days and 
the highest days was needed to 50% flowering (113 
days) by ON0379. The highest umbel size and seed 
yield per plant, (7.10 cm and 10.26g, respectively) 
was found from ON0361. The lowest umbel size 
(4.30cm) was found from ON0379 and the lowest 
seed yield per plant (5.70 g) was recorded from 
ON0366. Germplasm ON0361 gave the highest 
germination percentage (88.10) and the lowest 
(72.60%) was recorded in ON0379.  It was found 
that ON0359, ON0361 & ON0365 showed 
moderately resistant and ON0362 & ON0366 were 
susceptible to purple leaf blotch disease. 

Evaluation of polycrossed second generation 
onion 

The field experiment was carried out at the 
Bangladesh Agricultural Research Institute 
(BARI), Joydebpur, Gazipur during the month 
from November 2017 to April 2018 to evaluate of 
ten polycrossed 2nd generation onion population for 
bulb production. The experiment was laid out in 
randomized complete block design with six 
replications. In previous year, thirteen local and 
exotic germplasm were collected and allowed poly-
crossing for two generation and advancing up to 2nd 
generation. So, in this year ten polycrossed 2nd 
generation were tested. Each of 15g seeds of 10 
polycrossed second generation onion were sown in 
seed bed on 11 November 2017. Forty five days 
old seedlings were planted on 26 December, 2017 
and harvested on 15 April 2018. Lots of variations 
among Onion population were observed among the 
polpulations in respect to plant and leaf production, 
bulb size and yield of bulb. The population PC2Gaz 
007 gave the highest bulb yield (16.74 t/ha) while 
the lowest yield (13.08 t/ha) was obtained from 
PC2Gaz 008. 

Seed production of poly crossed second 
generation onion 

The field experiment was carried out at the 
Bangladesh Agricultural Research Institute 
(BARI), Joydebpur, Gazipur during the month 
from November 2017 to April 2018 to evaluate the 
seed production performance of ten second 
generation polycrossed onion population. The 
experiment was laid out in randomized complete 
block design with three replications. In the last 
year, a number of local and exotic germplasm were 
collected and developed through poly-crossing 
method and advancing up to 2nd generation. In this 
year ten polycrossed 2nd generation were tested for 
seed production. The bulbs were planted on 05 
November 2017 and harvested on 05 April 2018. 
Lots of variations among the population were 
observed in the second generation in respect to 
number and size of leaves and flower stalk, florets 
per umbel, number and weight of seeds per florets, 
per umbel and per hills, thousand seed weight and 
seed yield. Seed yield was higher in PC2 Gaz 007 
(983.93 kg/ha) and the minimum yield was found 
in PC2 Gaz 010 (558.96 kg/ha). 

Development of summer onion variety through 
random crossing and mass selection 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017 -2018 to 
develop diverse source of population for summer 
onion variety with good keeping quality. Five 
onion varieties viz. BARI Piaz-1 (winter type), 
BARI Piaz-2 (summer type), BARI Piaz-3 
(summer type), BARI Piaz-4 (winter type) and 
BARI Piaz-5 (summer type) with two summer 
onion germplasm (ON0364 and ON0365) were 
used in this study. The experiment was non-
replicated. The bulbs were planted on 21 
November 2017 and seeds were harvested on 21 
April 2018. It was found that the line L4 (BARI 
Piaz-4) gave the highest seed yield per row (166.28 
g) and the lowest seed yield per row was found 
from L3 (98.35 g). The highest germination 
percentage (81) was found from L1 line and the 
lowest (69) was found from L2. At maturity, the 
seeds were harvested, processed and stored for 
further study. 

Performance of onion advanced lines against 
thrips for seed production 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
evaluate of onion lines against thrips infestation at 
the time of seed production and to observe seed 
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yield potentiality. Two onion lines ON0326-1, 
ON0332 with BARI Piaz-1 and BARI Piaz-4 as 
check were used in this study. The experiment was 
laid out in randomized complete block design with 
four replications. Thrips (Thrips tabaci Lind.) is 
one of the most important common insect pests of 
onion which indirectly or directly reduce the yield 
of onion bulb and seed. Normally onion plant is 
non-glossy type (waxy) which is encouraging 
thrips attack. But glossy (non- waxy) type plant 
showed tolerance to the thrips. Spices Research 
Centre (SRC) has isolated some plants which were 
non glossy (waxy) type and advancing it up to four 
cycles followed by mass selection. In this year seed 
production potentiality was tested. Bulbs were 
planted on 27 November 2017 and harvested on 22 
April 2018. It was observed that the highest plant 
height (95.10 cm) was recorded from BARI Piaz-4 
and the lowest (73.77 cm) was found from BARI 
Piaz-1. The higher numbers of effective flowering 
stalk (5.10) at 90 DAP was recorded from BARI 
Piaz-4 followed by ON0332 (4.13) and lower 
(3.00) was found from BARI Piaz-1. It was found 
that ON0332 produced 50% flowers within 112 
days and the highest days were needed to 50% 
flowering (122 days) by BARI Piaz-4. In case of 
thrips infestation, it was observed that the 
minimum thrips population per plant (4.26) was 
recorded from ON0332 and the highest (14.36) was 
recorded in BARI Piaz-4. The higher thrips 
population per umbel (21.13) was recorded from 
BARI Piaz-4 and the lower (6.68) was found from 
ON0332. The line, ON0332 gave the highest seed 
yield (84.33g/plot) and the minimum (69.12g/plot) 
was found from BARI Piaz-4. The highest 
germination percentage (84.26) was recorded from 
ON0332 and minimum (79.34%) was found from 
BARI Piaz-4. In case of disease severity it was 
found that ON0326-1, ON0332 and BARI Piaz-1 
were moderately resistant and BARI Piaz-4 was 
moderately susceptible to purple leaf blotch 
disease.  

Regional yield trial of winter onion  

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura, Spices Research Sub-
centre Faridpur, Regional Spices Research Centre 
Magura and Regional Spices Research Centre, 
Cumilla during December 2017 to April 2018 to 
study the regional adaptability of the selected 
winter onion lines at different onion growing areas 
and to select promising winter onion line(s) for 
releasing variety. The experiment was laid out in 
randomized complete block design with three 

replications. Three advance lines of onion 
(ON0357, ON0374, & ON0375) with BARI Piaz-
1and BARI Piaz-4 were used as check in the study. 
In case of location the highest yield (13.72 t/ha) 
was recorded at Cumilla location and the lowest 
yield (11.95 t/ha) was recorded at Bogura location. 
In case of onion lines, the highest yield (15.86 t/ha) 
was found from ON0375 while the lowest (10.52 
t/ha) was found from BARI Piaz-1.The combined 
effect of location × onion lines gave significant 
effect on yield and other parameters. The highest 
yield (18.22 t/ha) was obtained from ON0375 at 
Faridpur location, while the lowest yield (10.04 
t/ha) was obtained from ON0374 at Cumilla 
location. Considering all the characters, ON0375 
was found promising for variety release.  

Regional yield trial of advanced onion line 

The trial was carried out at Spices Research Centre 
(SRC), Bogura; Regional Spices Research Centre, 
Gazipur; Regional Spices Research Centre, 
Magura; Regional Spices Research Centre, 
Kumilla; Spices Research Sub-Centre, Faridpur 
and Spices Research Sub-Centre, Lalmonirhat 
during November, 2016 to March 2018 to study the 
performance of selected advanced onion line (AC 
Gaz 009) and BARI Piaz-1 at different AEZ. Seeds 
were sown in seedbed in the first half of 
November, 2017. Forty to 45 days old seedlings 
were transplanted in 3rd week of December, 2017 
following randomized complete block design with 
six replications. The crop was harvested in the last 
week of March, 2018.The advance onion line (AC 
Gaz 009) showed superiority in most of the yield 
attributing characters such as plant height, number 
of leaves, bulb length, single bulb weight, total 
bulb weight per plot and yield per hectare over the 
check variety BARI piaz-1.The other parameters 
such as days to bolting and harvest, number of 
leaves/plant and bulb diameter were found similar 
in both the lines. The advance onion line (AC Gaz 
009) gave the highest yield (12.48 t/ha in 2018, 
12.98 t/ha in 2017 with mean 12.73 t/ha) and the 
lowest yield (10.88 t/ha in 2018, 9.92 t/ha in 2017 
with mean 9,95 t/ha) was found from BARI Piaz-1. 

Performance study of selected spices, fruits and 
vegetables for roof top gardening 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
study the performance of  some selected spices, 
fruits and vegetable crops for rooftop gardening, to 
ensure year round supply of fresh spices, fruits and 
vegetables, to effective utilization of space 
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available at the roof top and to increases the 
monetary value of land /apartment. The following 
crops were used in this study. Spices crop were 
Summer onion (BARI Piaj-2, 3 and 5), Ginger 
(BARI Ada-2), Turmeric (BARI Halud-4), Chilli 
(BARI Morich-2), Pata Piaj (BARI Pata Piaz-1), 
Coriander (BARI Dhania-1), Bilati Dhania (BARI 
Bilati Dhania-1), Mint and  Chive (BARI Chive-1). 
Fruits crop were BARI Aam-3, BARI Aam-4, 
BARI Labu-1 and BARI Malta-1 and the 
Vegetables crop were BARI Bt Begun-2, BARI 
Lau-4, BARI Seem-3, BARI Tomato-1 and BARI 
Hybrid Tomato-3. Planting was started from 
November 2017. Yield data were recorded on 
different crops and found satisfactory result. 

Cultural management 

Effects of seedling transplanting time on the 
growth and yield of onion at different AEZs 

This work was conducted during the winter season 
of 2017-2018 to determine the appropriate seedling 
transplanting time at two AEZs on the yield and 
quality of onion bulbs (BARI Piaz-1). There were 
six levels of seedling planting time such as 
T1:November 15, T2:November 30, T3:December 
15, T4:December 30, T5:January 15 and T6:January 
30 and two Agroecological zones (AEZs) such as 
L1:Bogura (AEZ-4) and L2:Lalmonirhat (AEZ-2) in 
the experiment. The field trial was placed at the 
experimental farms of Spices Research Centre, 
Bangladesh Agricultural Research Institute (BARI), 
Bogura and Spices Research Sub-Centre, BARI, 
Lalmonirhat. The experiment was laid out in a 
randomized complete block design of factorial 
concept with three replications. The results revealed 
that seedlings transplanting times, AEZs and their 
combined effects had significant effect on the 
parameters studied with minor exception. The 
values for plant growth, onset of bulbing, incidence 
of bolting, maturity date, splitting & bolter bulbs 
and dry matter content of leaves were gradually 
decreased with the passage of transplanting time. 
Longer cold period facilitated for increasing of 
bolting at earlier stages of transplanting. But yield 
attributes and yield were increased up to the third 
transplanting time. After that it was decreased. 
However, due to inferior incidence of bolting, 
transplanting on December 30 exhibited the best 
performance for producing quality bulbs. Because 
of higher temperature and long day length, no 
bolting was occurred from January 15-30. For the 
same reasons, transplanting seedling on January 15-
30 gave poor yield of onion. Onion bulbs bolted 

bear hard centres that deteriorates quality and also 
decreases the market value of that bulb. The higher 
values of plant growth, onset of bulbing, incidence 
of bolting, splitting and bolted bulbs were obtained 
from Lalmonirhat due to longer cold period 
prevailing in Lalmonirhat. Hence, considering the 
incidence of bolting, Bogura performed better for 
the yield attributes, yield and quality of onion. The 
combined effect of December 30 and Bogura gave 
the best quality of yield attributes and yield of 
onion. Differences in weather conditions between 
onion growing locations affect bulb quality. The 
experiment may be repeated at more AEZs to 
confirm the consistent results. 

Effect of transplanting date and harvesting 
period on bulb production of winter onion 

The experiment was conducted at Regional Spices 
Research Centre, BARI, Magura during 2017-2018 
to observe the influence of transplanting date and 
harvesting period for maximizing onion 
production. The two factor experiment was 
conducted in Randomized Complete Block Design 
(RCB) with three replications. The treatment 
comprised three transplanting dates viz., 1 
November, 15 November, 1 December and three 
harvesting period viz. 120, 130 and 140 days after 
sowing (DAS), respectively. BARI Piaz-1 was used 
as a planting material. The results of the study 
revealed that transplanting date and harvesting 
period had significant impact on yield and yield 
attributes of onion. The highest plant height, 
number of leaves per plant, diameter of neck, 
diameter of bulb, length of bulb, weight of bulb and 
yield were recorded from the T2H2 (15 November 
transplanting + harvesting at 130 days after 
sowing) treatment. The highest yield (10.62 t/ha) 
was obtained from T2H2 (15 November 
transplanting + harvesting at 130 days after 
sowing) while the lowest yield (6.28 t/ha) was 
obtained from T3H1 (1 December transplanting + 
harvesting at 120 days after sowing) treatment. 

Effect of integrated weed management on the 
yield of onion 

The experiment was conducted at Regional Spices 
Research Centre, BARI, Magura during 2016-2017 
and 2017-2018 to determine the optimum dose of 
herbicides and management practices for onion 
cultivation. The experiment was conducted in 
Randomized Complete Block Design (RCB) with 
12 treatments viz, T1-  Oxadiazol 1.0 l/ha, T2- 
Oxadiazol 1.5 l/ha, T3- Oxadiazol 2.0 l/ha, T4 - 
Oxadiazol 1.0 l/ha + HW at 45 DAT , T5- 
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Oxadiazol 1.5 l/ha + HW at 45 DAT,T6 - Oxadiazol 
2.0 l/ha + HW at 45 DAT,  T7 – Pendimethalin 1.0 
l/ha, T8 - Pendimethalin 1.5 l/ha, T9- Pendimethalin 
1.0 l/ha +  HW at 45 DAT, T10 - Pendimethalin 1.5 
l/ha  +  HW at 45 DAT, T11 -Weed free and T12-
Weedy check (control). and three replications. 
BARI Piaz- 1 used as a planting material. The crop 
was planted on 10 January in 2016 and 12 
December in 2017 and harvested 28 March in 2017 
and 10 March in 2018. The results of the study 
revealed that application of herbicides with hand 
weeding had significant impact on yield and yield 
attributes of onion. The highest plant height, 
number of leaves per plant, neck diameter, bulb 
diameter, bulb length and bulb weight were 
recorded from the T6 treatment (Oxadiazol 2.0 l/ha 
+ hand weeding at 45 days after transplanting 
(DAT). The highest bulb yield (7.63 t/ha in 2016 
and 9.56 t/ha in 2017) was obtained from T6 
(Oxadiazol 2.0 l/ha + hand weeding at 45 DAT) 
while the lowest yield (4.22 t/ha in 2016 and 6.28 
t/ha in 2017) was obtained from control. 

Nutrient and water management 

Yield potential of onion as influenced by 
nutrient management 

The field experiment was conducted during rabi 
season of 2017-18 at the research field of Spices 
Research Centre, Shibganj, Bogura to determine 
the optimum dose of fertilizer for maximization of 
bulb yield of onion. In this trial BARI Piaz-4 was 
tested at different levels of fertilizer practices i.e. 
T1 (Absolute Control), T2 (STB dose), T3 (SRC 
dose), T4 (STB + 15% extra of STB), T5 (STB + 
30% extra of STB), T6 (STB + 45% extra of STB) 
and T7 (Farmer’s practice). Onion seedlings of 45 
days old were transplanted on 28 December, 2016. 
The row-to-row and plant-to-plant spacing were 10 
cm and 10 cm, respectively. All the treatments 
significantly influenced plant height, leaf length, 
number of leaves plant-1, bulb diameter, marketable 
yield and total yield per hectare. BARI Piaz-4 from 
treatment T6 (STB + 45% extra of STB) gave the 
best results with regard to plant height (53.53 cm), 
number of leaves plant-1 ( 6.06  ), bulb length (7.26 
cm) and bulb diameter (5.54 cm). The highest bulb 
yield was obtained from the treatment T6: STB + 
45% extra of STB (19.91 t/ha). The highest gross 
return (Tk. 557000/ha), net return(Tk. 461356/ha) 
and highest benefit cost ratio (4.82) was recorded 
from same fertilizer treatment. The lowest gross 
return (Tk. 207500 /ha) and net return (Tk. 
139560/ha) was recorded from control treatment. 

Effect of different levels of sulphur on growth 
and yield of onion 

A field experiment was carried out at Spices 

Research Centre, Shibganj, Bogura during 2017-

2018 to evaluate the effect of different levels of S 

on growth and yield of onion. Six levels of sulphur 

viz. 0, 15, 30, 45, 60 and 75 kg ha-1were evaluated. 

. BARI Piaz-1 was used for the present study. 

Onion seedlings of 45 days old were transplanted 

on 11 December, 2017. The row-to-row and plant-

to-plant spacing were 10 cm and 10 cm, 

respectively. Different levels of S significantly 

influenced plant height, number of leaves plant-1, 

bulb diameter and total yield per hectare. The 

treatment T5 (60 kg S ha-1) gave the best results 

regarding  plant height (50.33 cm), number of 

leaves plant-1 (7.8) at 75 DAT, bulb diameter 

(5.28cm) and total bulb yield ( 19.7 t ha-1). The 

calculated optimum level of S from the regression 

curve for yield appeared to be 57.69 kg Sha-1. So 

highest bulb yield was obtained from 58 kg S ha-1 

along with a blanket dose of 100 kg N, 50 kg P, 75 

kg K, 4 kg Z, 1.5 kg B ha-1 and 5 t cow dung ha-1. 

The lowest growth and bulb yield were recorded 

from control T1 (0 kg S ha-1) treatment. However, 

the highest marginal benefit-cost ratio (39.70) was 

also found in treatment T5 (S= 60 kgha-1).  

Response of zinc on onion 

The experiment was conducted at Regional Spices 

Research Centre, BARI, Magura during 2016-2017 

and 2017-2018 to determine the optimum dose of 

zinc sulphate for onion cultivation. The experiment 

was conducted in Randomized Complete Block 

Design (RCB) with three replications. Four 

treatments viz. 0, 2, 4, 6 kg/ha zinc sulfate 

(monohydrate) were studied. BARI Piaz-4 used as 

a planting material. The crop was planted on 7 

January 2017 and 13 November 2018 and 

harvested on 13 April 2017 and 22 February 2018, 

respectively. The results of the study revealed that 

the application of Zn had significant impact on 

yield and yield attributes of onion. The highest 

plant height, no of leaves per plant, diameter of 

neck, diameter of bulb, length of bulb, indivitual 

bulb weight and bulb yield was recorded from the 

T3 (4 kg/ha) treatment. The highest yield (9.0 t/ha 

and 19.4 t/ha in 2016 and 2017 respectively) was 

obtained from treatment T3 (4 kg/ha) and the lowest 

yield (6.9 t/ha and 12.8 t/ha in 2016 and 2017 

respectively) was obtained from control plot. 
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Insect pest and disease management 

Role of border crop for the management of 
thrips of onion 

The field experiment was conducted at Spices 
Research Centre, Shibganj, Bogura, Bangladesh 
during Rabi season of 2017-18 to find out the effect 
of border crop for the management of thrips and the 
activity of natural enemy of onion. The treatments 
were T1= Onion with two rows of maize all along 
the border; T2= Onion with two rows of maize all 
along the border + Two spraying of Azadirachtin 
(Bioneem plus 1EC) @ 1ml/l at 7WAT and 9WAT; 
T3= Onion with two rows of maize all along the 
border + Spraying of Azadirachtin (Bioneem plus 
1EC) @ 1ml/l at 7WAT followed by Diafenthiuron 
(Pegasus 50SC) @ 1ml/l at 9WAT; T4= Farmers 
practice-Three spraying of Imidacloprid (Admire 
200SL) @ 0.5ml/l and T5= Untreated control. 
Treatments were assigned in a randomized 
complete block design with three replications. 
BARI Piaz-1 was used as test crop for this trial. 
Fourty day’s old seedlings were transplanted on 03 
January 2017.  Before transplanting onion 
seedlings, seeds of maize hybrid (ACI 501)) were 
sown in two rows all along the border of each 
treatment fifteen days earlier to onion planting and 
later fourty days old onion seedlings were 
transplanted to main field.Among different 
treatments, it was found that onion crop bordered 
by two rows of maize with two interventions of 
spray (first spray with Azadirachtin @ 1 ml per 
litre at 7 WAT and second spray with 
Diafenthiuron @ 1 ml per litre at 9 WAT) recorded 
lower thrips (4.03 thrips/plant) population with 
higher bulb yield (18.11 t/ha) and found 
significantly superior to all other treatments and 
farmers practice. The highest thrips population 
reduction (69.81%) over untreated control was also 
recorded from the crop bordered by two rows of 
maize + Azadirachtin + Diafenthiuron treated plot. 
So, onion crop bordered by two rows of maize with 
two interventions of spray (first spray with 
Azadirachtin @ 1 ml per litre at 7 WAT and second 
spray with Diafenthiuron @ 1 ml per litre at 9 
WAT) may be recommended for effective 
management of thrips in onion. 

Efficacy of different coloured sticky traps 
against thrips of onion 

The field experiment was conducted at Spices 
Research Centre, Shibganj, Bogura, Bangladesh 
during Rabi season of 2017-18 to study the color 
preference of Thrips tabaci in onion. The 

treatments were T1= Blue trap @40 trap/ha; T2= 
Yellow trap @40 trap/ha; T3= White trap @40 
trap/ha; T4= Green trap @40 trap/ha and T5= Pink 
trap @40 trap/ha. Treatments were assigned in a 
randomized complete block design with three 
replications. BARI Piaz-1 was used as test crop for 
this trial. Thirty five days old seedlings were 
transplanted on 18 December 2017. Among the 
color traps used, at 35 days after installation (DAI) 
of trap blue color attracted highest (8.46 thrips/ sq. 
inch area of trap) number of T. tabaci adults 
followed by white (5.45 thrips/ sq. inch area of 
trap), yellow (4.32 thrips/ sq. inch area of trap), 
green (3.54 thrips/ sq. inch area of trap) and pink 
(3.42 thrips/ sq. inch area of trap) color. Blue 
coloured sticky trap also attracted comparatively 
less number of beneficial insects and can be used 
for relative estimate of T. tabaci population and 
also for monitoring and mass trapping as a 
component of IPM program.  

Population dynamics and management of thrips 
in bulb onion by use of different trap crops   

The field study was conducted at Spices Research 
Centre, Shibganj, Bogura, Bangladesh (geographic 
coordinates 25.0167° N, 89.3167° E) during rabi 
season of 2017-18 to study the population 
dynamics and to evaluate the effectiveness  of  trap 
cropping Buckwheat, Carrot, Tomato  and French  
bean  with  onion  for  the  management  of   onion 
thrips. The treatments were T1= Buckwheat trap 
cropped with onion; T2= Carrot trap cropped with 
onion; T3= Tomato trap cropped with onion; T4= 
French bean trap cropped with onion and T5= Sole 
onion. Treatments were assigned in a randomized 
complete block design with three replications. 
BARI Piaz-1 was used as test crop for this trial. 
Fourty day’s old seedlings were transplanted on 20 
December 2017. Infestation of onion thrips was 
started from the first week of February than it 
become gradually increases to the first week of 
April after that it was decline. Thrips population 
were positively correlated with temperature and 
negatively correlated with relative humidity and 
rainfall. Average temperature influenced the thrips 
population by 64 per cent (R2= 0.64) and a unit 
increase in average temperature increased the thrips 
population by 1.27numbers. Relative humidity and 
rainfall contributed about 86 per cent and 22 per 
cent (R2= 0.86 and R2= 0.22) in influencing the 
thrips population and a unit increase in relative 
humidity and rainfall decreased the thrips 
population by 0.81 and 0.27 numbers, respectively. 
Trap cropping onion with buckwheat, carrot and 
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tomato significantly reduced thrips population up 
to 58.97%, 52.42% and 48.84%, respectively, but 
French bean had no significant effect. Maximum 
onion bulb yield of 15.24 t/ha was obtained in 
onion trap cropped with buckwheat followed by 
onion trap cropped with carrot (13.48 t/ha) and 
tomato (12.62t/ha), whereas minimum bulb yield 
was registered in sole onion crop (10.60 t/ha). This 
study showed that Buckwheat or Carrot trap crop 
may be utilized in the management of onion thrips. 

Development of bio-rational based management 
option against onion thrips (Thrips tabaci) in 
onion 

A field trial was conducted at RSRC, BARI, 
Gazipur during rabi season 2017-18 for the 
management of onion thrips (Thrips tabaci L.) in 
onion. BARI Piaz-4 was the test crop and the 
seedlings were transplanted in 2nd week of 
December. The unit plot size was 4 m x 1.2 m. The 
experiment was conducted in randomized block 
design with 3 replications. The five treatments viz., 
T1 = Spraying of Beauveria bassiana @ 5g/L of 
water, T2 = Spraying of Metarhizium anisopliae @ 
4g/L of water, T3 = Spraying of spinosad (Success 
2.5 SC) @ 1.2 ml/L of water, T4 = Spraying of 
Dimethoate (Tafgor 40EC)@ 1ml/L and T5 = 
Untreated control were evaluated. Each plot 
consisted of 8 lines and 40 plants. All the 
treatments were effective in reducing thrips 
infestation in onion crop. Among the evaluated 
insecticide and bio-pesticides, the treatment with 
spinosad (Success 2.5 SC) @ 1.2 ml/L of water 
was the best and recorded significantly lowest 
thrips population. The highest bulb yield (17.51 
t/ha) was obtained from Spinosad (Success 2.5 SC) 
treated plot due to its better population reduction 
throughout the season followed by B. bassiana 
treated plot (15.4 t/ha). The highest marginal 
benefit-cost ratio (31.09) was recorded from 
Spinosad (Success 2.5 SC) treated plot. 

Management of onion thrips (Thrips tabaci) 
using different bio-pesticides in seed onion 

A field experiment was conducted at RSRC, 
Gazipur during rabi season 2017-2018 to evaluate 
some management options against thrips in seed 
onion. BARI Piaz-1 was the test crop. Six 
treatments were arranged including untreated 
control. Treatment was evaluated viz.  T1 = 
Spraying of Azadirachtin (Bioneem plus 1EC) @ 
ml/L of water, T2 = Spraying of Abamectin 
(Ecomec 1.8EC) @ 1ml/L of water, T3 = Spraying 
of Spinosad (Success 2.5SC)@ 1.2ml/l of water, T4 

= Spraying of Spirotetramet (Movento 150 OD) @ 
1ml/l of water, T5=  Farmer’s practice (Three 
spraying of Imidacloprid-Imitaf 20SL@ 1ml/L of 
water) and T6= Untreated control. The maximum 
percent mortality was obtained from Imidacloprid 
(Imitaf 20SL) @ 1ml/L of water treatment 
(92.46%) over control. Spirotetramet (Movento 150 
OD) @ 1ml/l of water was the second best after 
second spray. The highest seed yield (538.36 
kg/ha) was obtained from the treatment 
Imidacloprid (Imitaf 20SL @ 1ml/L of water) 
followed by Spirotetramet (Movento 150 OD) @ 
1ml/l of water treatment (477.42kg/ha). 

Effect of fungicides in controlling bulb rot of 
onion 

The experiment was conducted in sick plot at 
Spices Research Centre, BARI, Shibganj, Bogura, 
Bangladesh during Rabi season of 2017-18 to find 
out the effective control measure of basal or bulb 
rot of Onion. The experiment was carried out 
following Randomized Complete Block Design 
with three replications. Size of the unit plots was 
2.0 m × 1.2 m and plant spacing was 30 cm × 20 
cm. Bulb of BARI Piaz-4 was used in the 
experiment. The eight treatments were T1= Healthy 
and fresh Bulb, T2= Bulb treatment and soil 
drenching with Cabriotop (Pyraclostrobin 5% + 
Metiram 55% WG) @0.3%, T3= Bulb treatment 
and soil drenching with Autostin (Carbendazim) 
@0.25%, T4= Bulb treatment and soil drenching 
with Folicur 430 SC (Tebuconazole) @0.1%, T5= 
Bulb treatment and soil drenching with Provax 200 
WP (Carboxin + Thiram) @0.25%, T6= Bulb 
treatment and soil drenching with Companion 
(Carbendazim + Mancozeb) @0.2%, T7= Bulb 
treatment and soil drenching with Amistar Top 325 
SC (Azoxystrobin + Difenoconazole) @0.1% and 
T8= Control. Bulbs of onion were dipped in 
prepared fungicides solution for 30 minutes before 
planting and dried over night by air. Crop base at 
soil level was also sprayed with the fungicides 5 
times at an interval of 7 days from seedling to 
flowering stage. Treated bulbs were planted on 14 
November, 2017. The lowest emergence (86.92%) 
of onion was recorded in control plots and the 
highest emergence (98.11%) was recorded in Bulb 
treatment and soil drenching with Amistar Top 325 
SC. The lowest bulb rot incidence (8.76%) and 
highest disease reduction over control (70.52%) 
was obtained from Bulb treatment and soil 
drenching with Amistar Top 325 SC. The highest 
bulb rot incidence (29.72%) was obtained from 
untreated control plots which was followed by 
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Healthy and fresh Bulb (25.59%). The highest 
number of capsules per plant (448.05), number of 
seeds per capsule (4.73), seed yield per plant (6.18 
g) and yield (750.56 kg/ha) were obtained from 
Bulb treatment and soil drenching with Amistar 
Top 325 SC and the lowest of these parameters 
were obtained from untreated control. 

Identification of onion bulb associated fungi in 
storage and their management to reduce storage 
loss 

The experiment was conducted at the field and 
store house of Spices Research Centre, BARI, 
Shibganj, Bogura, Bangladesh during 2016-17 to 
identify post-harvest onion bulb associated fungi in 
storage and to find out the effective control 
measures to overcome the storage loss as well as to 
increase self-life of onion bulb. The field 
experiment was conducted for producing bulbs of 
BARI Piaz-1, BARI Piaz-2, BARI Piaz-3, BARI 
Piaz-4 and BARI Piaz-5 which were used in store 
house.  

The seedlings of the five varieties of onion were 
planted on December 15, 2016 and were harvested 
on April 3-6, 2017. Six treatments viz. Healthy and 
fresh Bulb, Bulb treatment with Cabriotop (0.3%), 
Bulb treatment with Provax 200 WP (0.25%), Bulb 
treatment with Amistar Top 325 SC (0.1%), Bulb 
treatment with Autostin DF (0.2%) and Control 
were used in store house. Aspergillus niger was 
identified as storage fungi in onion bulbs. There 
were no effects of fungicides on rotted and 
sprouted bulbs of all varieties of onion for whole 
storage periods. Summer varieties viz. BARI Piaz-
2, BARI Piaz-3 and BARI Piaz-5 showed around 
50% rotted and sprouted bulbs at 20-25 DAI. But 
winter varieties viz. BARI Piaz-1 and BARI Piaz-4 
showed around 50% rotted and sprouted bulbs at 
130 DAI. Among the winter varieties, BARI Piaz-4 
was more stable to BARI Piaz-1. 

Garlic 

Varietal development 

Evaluation of garlic germplasm 

The experiment was conducted at Spices Research 
Centre, BARI, Shibganj, Bogura during Rabi Season 
2017-2018 to select the promising garlic germplasm 
for releasing as a variety. Thirteen  different garlic 
lines (GC0043, GC0044, GC0045, GC001, GC005, 
GC0012, GC0018, GC0029, GC0030, GC0017,  
GC0042, GC0036, GC0040 and BARI Rashun-3 
check as) were collected and evaluated based on 

their yield and other desirable characters. The 
experiment was laid out in RCB design with three 
replications. The average yield of garlic in our 
country is very low. For this reason, some 
germplasm of garlic were collected from different 
parts of the country and tested to their yield 
potentiality. The cloves were planted on 12 
November 2017 and harvested on 17 March 2018. 
Among the lines, the highest yield (15.50 t/ha) was 
obtained from GC0044 and the lowest (5.50 t/ha) 
was found from GC0012. Disease severity was also 
lower in GC0044. Significantly all the yield 
contributing characters found better from GC0044.  

Advanced yield of garlic line 

The study was conducted at the farm of Spices 
Research Centre, BARI, Shibgonj, Bogura during 
rabi Season 2017-2018 to select the promising 
garlic germplasm for releasing a variety. The 
experiment was laid out in RCB design with three 
replications. Five different garlic lines (GC0038, 
GC0035, GC0027, GC0031and GC0013) including 
BARI Rashus-3 as check were evaluated based on 
their yield and other desirable characters. The 
average yield of garlic in our country is very low. 
For this reason, some advanced garlic lines were 
evaluated with higher yield potential and disease 
tolerance. Planting was done on 12 November 2017 
and harvested on 26 March 2018. The significant 
variation was found in plant height, number of 
leaves/plant, bulb length, bulb width, clove length, 
clove width, yield /plant and yield t/ha. 
Considering all the characters, the lines GC0038, 
GC0035 and GC0013 were found promising and 
selected for next year trial. 

Insect pest and disease management 

Effect of fungicide(s) in controlling stemphylium 
blight disease of garlic 

The experiment was conducted at Spices Research 
Center, Shibganj, Bogura during 2015-16, 2016-17 
and 2017-18 to find out the effectiveness of 
fungicide(s) in controlling Stemphylium blight 
disease of garlic. The land was medium high and 
the soil was clay loam in texture. The experiment 
was laid out in a Randomized Complete Block 
Design with three replications. BARI Rashun-1was 
used in this experiment. Planting was done on 08 
November 2015,11 November 2016 and 21 
November 2017, maintaining 15 cm x 10 cm 
spacing.  Eight fungicides namely Nativo 75WG, 
Amister Top 325 SC, Deconil 500 SC, Cabritop, 
Secure 600 WG, Protect 52.2WP, Tared 280 SC, 
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Rovral 50WP  along with control (untreated) were 
included as treatment in this study. The lowest 
disease severity (PDI value 19.07 in 2015-16 in 
Nativo sprayed plot), PDI value 19.62 in 2016-17 
and PDI value 18.50 in 2017-18, was recorded in 
Amister Top sprayed plots, and the highest disease 
severity (PDI value 57.21in 2015-16, PDI value 
52.18 in 2016-17 and PDI value 50.61 in 2017-18) 
was recorded in control plots. The highest percent 
efficacy of disease control (64.83 in 2015-16 and 
64.13 in 2016-17) was recorded from Nativo and 
Amister Top sprayed plots, respectively and the 
lowest (39.00% in 2015-16 and 36.76% in 2016-
17) was recorded in Cabriotop and Deconil sprayed 
plots. In 2017-18,  the highest pecent efficacy of 
disease control (63.50%) was recorded from 
Amister Top sprayed plots. The highest yield (8.37 
t/ha in 2015-16 and 8.78 t/ha in 2016-17) was 
obtained from Nativo and Amister Top sprayed 
plots, respectively and the lowest yield (4.03 t/ha in 
2015-16 and 4.50t/ha 2016-17) was recorded in 
control plots. In case of 2017-18, the highest yield 
(9.78 t/ha) was recorded from Amister Top sprayed 
plot and the lowest yield (5.81 t/ha) was obtained 
from control plots. 

Post-harvest technology 

Development of shelf stable value added 
products from garlic 

This study was concerned with the dehydration 

kinetics of garlic in mechanical dryer at different 

temperature to develop processing techniques and to 

reduce post-harvest losses of garlic. Drying of garlic 

in a cabinet type mechanical dryer at low 

temperature (52 to 68oC) for a specific moisture ratio 

showed that the least drying time was achieved at 

68o C, followed by 60°C, while the highest drying 

time was required at 52°C to dry garlic cloves. Thus 

shelf stable products could be developed by 

mechanical drying with or without pretreatments. 

Studies on packaging materials showed that for long 

time storage at room temperature (RT) aluminum 

foil, ALF-0.08mm, Poly bag PB-0.09mm  and 

plastic pot PP- 1.75  may be used as packaging 

material, while for storage at refrigerated 

temperature (RFT) all films can be used. The 

chemical compositions of the fresh and dehydrated 

garlic products were determined and it was observed 

that the qualities of the products were satisfactory. 

Organoleptic taste testing showed that all the 

developed products were accepted by the panelists. 

The study thus shows that high quality shelf-stable 

garlic products can be developed utilizing available 

low cost dehydration processes and thereby, post-

harvest losses of garlic can be reduced to an 

acceptable level. When market rates of garlic are 

fluctuating, we can make powder of it and can use in 

many culinary preparations in the off season also. It 

saves our precious time, money and energy. 

Socio-economic study 

Study on socio-economic impact of spices 

research and development: the case of garlic 

crop in Bangladesh 

The study was undertaken to provide the socio-

economic impacts of garlic research and 

development in Bangladesh. Primary and 

secondary data were used in this study. The 

Economic Surplus Model with ex-post analysis, 

continuous compound growth rate model and 

several discounting techniques were used in this 

study. BARI developed improved technologies of 

garlic have created awareness to farmers and other 

agricultural related people  and made a positive 

impact on increasing  productivity and farmers 

income from their cultivation. BARI developed 

improved garlic covered 59.52 percent of the total 

garlic growing area  and farmers  were getting 45 to 

66 percent yield advantages over traditional 

variety. The adopter farmer received 409.67 

percent more net returns than those of traditional 

garlic varieties. Since its inception of 2004 to 2016, 

a great deal of additional employment has been 

created due to adoption of improved technologies. 

Society got net benefit Tk 28975.07 million from 

the investment of garlic research and extension. 

The value of IRR, NPV and BCR were estimated to 

be 67 percent, Tk 8607.21 million and 5.18 in 

respect of garlic research and extension, 

respectively. Garlic research and development 

progamme saved Tk 42915.51 million as foreign 

exchange from 2004-2016. Due to the 

dissemination of improved technologies, growth 

rate of area, production and yield were increased 

remarkably in post research period than that of pre-

research period. The main sources of output 

changes in study period were area and yield effect 

due to expansion of arable land, and dissemination 

and replacement of modern variety over traditional 

variety. Results of the study indicated that 

investment in research and development of garlic 

was a good investment. 
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Chilli 

Varietal development 

Evaluation of winter chilli lines 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
identify suitable winter chilli line (s) and to 
develop good breeding line(s) for improvement of 
chilli.  Five chilli lines viz., C0731, C0732, C0733, 
C0734, C0735 and BARI Morich-2 as check were 
used in this study. The experiment was laid out in a 
randomized complete block design with three 
replications. In the last years about 12 chilli lines 
were collected from home and abroad.  Out of them 
5 chilli lines were promising in respect of 
morphological characters. So, in this year five lines 
were tested. The seeds were sown in the seed bed 
on 11 November 2017 and planted on 17 December 
2017. The crop was harvested on 20 April, 2018.  
The maximum plant height (93.60 cm) was 
recorded from C0733 and the lowest (73.18 cm) 
was found from BARI Morich-2. In case of days to 
50%  flowering and mature fruits, it was observed 
that C0735 produced 50%  flowers and mature  
fruits  within 60 and 108 days, respectively. The 
highest days were needed to 50% flowering and 
mature fruits (84 and 127 days, respectively) from 
C0733. It was observed that C0731 gave the higher 
number of fruits and the highest fruit weight per 
plant (320 and 350.38 g, respectively) and the 
lowest (136 and 199.36 g, respectively) were 
recorded  from C0734. The lowest skin thickness 
(0.34 mm) was found in C0732 and the highest 
skin thickness (0.43 mm) was found from C0734. 
The line C0731gave the highest green chilli yield 
(13.23t/ha) and the lowest (5.63 t/ha) was recorded 
from C0734  

Collection and evaluation of local germplasm of 
chilli in Cumilla region 

The trial was conducted for second year trial during 
rabi season of 2017-2018 at ARS, BARI, Cumilla 
to study the performance of different chilli lines for 
developing variety having higher yield.  Three 
germplasm  (CF Cum-001, CF Cum-002 and CF 
Cum-003) were collected from different upazillas 
of  Cumilla district and used in this study. The 
experiment was laid out in a RCB design with three 
replications. Seedlings of 30 days old were 
transplanted on 23 December, 2017 and harvested 
on 24 April 2018. Most of the yield contributing 
characters and yield was highest in CF Cum -003 
except fruit diameter and single fruit weight in CF 
Cum -002. The highest yield on fresh weight basis 

(8.12 t ha-1) was recorded from CF Cum -003 
which was statistically similar with CF Cum -001 
and the lowest (5.81 t ha-1) from the line CF Cum -
002. 

Evaluation of local and exotic chilli lines under 
pesticide free condition 

The experiment was conducted to evaluate the 
performance of local and exotic chilli germplasm at 
the Regional Spices Research Centre, Bangladesh 
Agricultural Research Institute (BARI), joydebpur, 
Gazipur, Bangladesh during November 2017 to 
May 2018. Fifty one local and exotic chilli 
genotypes were evaluated for characterization and 
selection of superior lines for yield and pest 
incidence. Thirty days-old healthy seedlings were 
transplanted in experimental plots on 01 December 
2017 and harvested on 15 April 2018.The 
genotypes under investigation showed a wide range 
of variation for most of the characters. Based on 
yield and yield attributes, the genotypes Ind Ch 39, 
TozP12, IndCh 23, AVRDC 640, and BARI 
Morich-1 were found to be promising under the 
agro-ecological condition of Bangladesh as they 
produced higher yield. Therefore, these genotypes 
may be considered for further evaluation and 
regional yield trial for open pollinated variety(s). 
Genotypes EW1009, Bindu, CO 613 may be 
considered as early crop. Correlation between pairs 
of parameters satisfied some aspects of relation. 
There exists significant positive correlation 
between the days related to crop duration. Most of 
the yield contributing characters was positively 
correlated. 

Screening of chilli lines against flower drop 

The field experiment was carried out at Regional 
Spices Research Centre, Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur during the 
month from November 2016 to June 2017 to study 
the flower dropping habit of different chilli lines 
and to select less or non-flower dropping chilli line.  
Fifteen chilli lines were observed in the 
experiment. Seedlings of different lines were 
transplanted on November 21, 2016. First harvest 
of chilli was done on 29 January 2017and 
continued up to 12 July 2017. The maximum 
number of dropped buds (590) and flowers (881) 
were recorded from C0635. Similarly, the 
maximum dropped fruits were counted from C0628 
(22) followed by RT33 (21) and C0517-1(20), 
respectively. The minimum number of buds (124), 
flowers (247) and fruits (6) were dropped in 
C0590.Seven chilli lines (viz., CO 517-1, CO 614, 
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CO 628, CO 635, CO 636, AH27 and RT33 
dropped maximum flowers (16-27) at low 
temperature (11-14⁰C) while four chilli lines viz., 
CO 636 , CO 517-2 , CO590  and CO628  dropped 
maximum flowers (20-26) at high temperature (33-
34⁰C).Considering relative humidity, the maximum 
bud and flowers (12-28) dropped was recorded in 
chilli lines at high relative humidity (93-99%).The 
lowest volumetric soil moisture (%) was recorded 
(15.8-18.8) in six chilli lines(CO 614, IAH 163, RT 
41, AH27, RT 33 and CO 517-1) where dropped 
buds were found maximum (20) in IAH-163 and 
AH 27. The line C0517-2 possessed of the highest 
reproductive efficiency (63.18%) followed by 
C0590 (41.61%) and C0636 (41.04%).  Therefore 
CO590, CO636 and CO517-2 may be considered 
as less blossom drop chilli lines. 

Evaluation of chilli genotypes against thrips and 
mite 

The field study was conducted at Spices Research 
Centre, Shibganj, Bogura, Bangladesh (geographic 
coordinates 25.0167° N, 89.3167° E) during Rabi 
season of 2017-18 to test the performance of 
different chilli genotypes against thrips and mite. 
Eleven different chilli genotypes (C0145, C0428, 
C0445, C0575, C0587, C0605, C0606, C0613, 
C0614, C01212 and C01236) along with BARI 
Morich-1, 2 and 3 were evaluated against thrips 
and mite. To control thrips and mite, frequent 
application of excessive and indiscriminate use of 
several insecticides causes heavy environmental 
pollution and health hazards along with pest 
resurgence problems which ultimately increases the 
cost of cultivation without giving satisfactory 
production. For that, the study was designed to 
screen out different resistant/tolerant genotypes of 
chilli against thrips and mite. Thirty five days old 
seedlings were transplanted on 02 November 2017 
and harvesting was started from March, 2018 and 
completed on 28 April, 2018. Out of eleven chilli 
genotypes screened against thrips and mites, none 
was found completely free from the attack of pests. 
The three genotypes, C0145, C0445 and C01212 
recorded lowest number of thrips, mite and leaf 
curl were found resistant, three genotypes, C0606, 
C01236 and BARI Morich-2 were found 
moderately resistant, five genotype, C0428, C0575, 
C0587, BARI Morich-1 and 3 were found 
susceptible and three genotypes viz., C0605, C0613 
and C0614 were found highly susceptible to both 
thrips and mite. Thrips and mite populations are 
negatively correlated with Chlorophyll 
Concentration Index of leaf. Further resistant and 

moderately resistant genotypes showed thick and 
dark green colour leaves, very thin and light green 
colour leaves was observed in highly susceptible 
genotypes. The maximum fruit yield of chilli was 
also obtained from the genotype C01212 (16.73 
t/ha) followed by the genotype C0145 (15.79 t/ha) 
and C0445 (14.29 t/ha). 

Evaluation of different chilli lines against chilli 
fruit borer (Spodoptera Litura & Helicoverpa 
Armigera) in chilli  

A field experiment was conducted during robi 
2017-18 at regional spices research centre, Gazipur 
to identify the suitable line(s) resistance to chilli 
fruit borer Helicoverpa armigera  (Hubner) and 
Spodoptera litura (Fabricius) in chilli. The 
experiment was conducted in randomized complete 
block design with thirty five (35) local and exotic 
chilli germplasm (446, 446-1, 525, 525-1, 525-2, 
525-3, 610, 610-1, 611-1, 611-2, 613, 626, 629, 
630, 631, 632, 633, 634, 635, 637, 638, 639, 640, 
641, 642, 643, 644, 646, 648, CO0001,  CO0002,  
CO0003, BARI Morich-1,  BARI Morich-2, BARI 
Morich-3). Thirty five days old seedlings were 
transplanted on 11 November 2017 and harvesting 
was started from March, 2018. The chilli plant is 
attacked by various insect pests and mite from 
seedling to fruiting stage. The damage caused by 
H. armigera during flowering and fruit formation is 
the most concern. The young larvae of H. armigera 
feed on flower buds and young fruits by making a 
circular hole. In view of this, present investigation 
was undertaken. The lowest (0.17) percent of fruit 
borer infestation was observed in the genotype 
CO0632 whereas, highest percent of fruit borer 
infestation found in genotype CO0633 (1.73%). 
Infestation was not observed in genotype CO0648 
due to its late fruiting nature. The highest yield 
obtained from genotype CO0630 (368.54 kg/ha) 
and the lowest yield was recorded from the 
genotype CO0648 (28.75 kg/ha). 

Development of inbreed lines of chilli 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2016-2017 with a 
view to develop inbreed chilli lines for future 
breeding program and to release suitable winter 
variety for green and dry chilli. Ten chilli lines viz., 
C0716, C0717, C0718, C0719, C0720, C0721, 
C0722, C0723, C0724 and C07205 were used in 
this study. The experiment was laid out in a 
randomized complete block design with three 
replications. In previous year, Spices Research 
Centre (SRC) has collected some of the germplasm 



108 ▐   Spices Crops  

from different chilli growing areas to study the 
morphological characters and to make inbreed lines 
for future breeding/hybridization program. So, in 
this year, the present study was undertaken to 
develop inbreed lines of chilli for future breeding 
program. The continuous seed sowing was made in 
each row. At the time of flowering each plot was 
covered by the net for avoiding out crossing and 
ensured selfing.The seeds were sown on 07 
October, 2017 and the crop was harvested through 
10-20 April, 2018. The higher plant height (115.26 
cm) was recorded from C0719 and the lower plant 
height (77.33 cm) was found from C0721. In case 
of days to 50% flowering, it was observed that 
C0721 produced 50% flowers within 58 days and 
the higher days were needed to 50% flowering (76 
days) by C0720. The minimum days were needed 
to produce 50% mature fruits (112 days) by C0721 
and the highest days were needed to produce 50% 
mature fruits (130 days) by C0719 and C0720. It 
was observed that C0721 gave the highest number 
of fruits per plant and the highest fruit weight per 
plant (780 and 1117 g, respectively) and the lowest 
(380 and 628 g, respectively) were found from 
C0724. The higher single fruit weight (3.60g) was 
found from C0716 and the lower single fruit weight 
(1.80 g) was found from C0721.  The highest fruit 
length (9.20 cm) was recorded from C0725 and 
lower fruit length (4.30 cm) was found from 
C0721. It was observed that C0718 gave the higher 
number of seed per plant (98.62) and the lower 
(67.10) was found from C0721. The lowest skin 
thickness (0.30 mm) was found in C0721 and the 
higher skin thickness (0.47 mm) was found from 
C0722. 

Advanced yield trial of winter chilli  

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura during 2017-2018 to 
develop suitable winter variety for green and dry 
chilli.  Five chilli lines viz., C0651, C0652, C0658, 
C0660, C0682 and BARI Morich-3 as check were 
used in this study. The experiment was laid out in a 
randomized complete block design with three 
replications. In the last year, in view of the higher 
yield with better qualities five chilli lines were 
found promising. So, in this year  these five lines 
were tested for advanced yield trial. The seeds were 
sown on 17 September, 2017 and the crop was 
harvested on 05 April, 2018. The continuous seed 
sowing was made in each row. In case of days to 
50% flowering, it was observed that C0658 
produced 50% flowers within 58 days and the 
higher days were needed to 50% flowering (72 

days) by BARI Morich-3. The minimum days were 
needed to produce 50% mature fruits (110 days) by 
C0658 and the highest days needed to produce 50% 
mature fruits (130 days) by BARI Morich-3. It was 
observed that  the line C0658 gave the higher 
number of fruits per plant and the highest fruit 
weight per plant (391.33 and 404.67 g, 
respectively) whili the lowest (227 and 303 g, 
respectively) was found from C0660. Significantly 
higher single fruit weight (1.87g) was found in 
C0658 and the lower single fruit weight (1.36 g) 
was found from BARI Morich-3. The maximum 
fruit length (8.10 cm) was recorded from BARI 
Morich-3 and the minimum fruit length (5.18 cm) 
was found from C0660. The minimum skin 
thickness (0.29 mm) was found in BARI Morich-3 
and the maximum (0.39 mm) skin thickness was 
found from C0660 and the line C0658 gave the 
highest green chilli yield (13.93t/ha) and the lower 
was recorded from C0651 (9.28 t/ha) 

Regional yield trial of chilli (Set-1) 

The experiment was conducted at Spices Research 
Centre Shibganj, Bogura, Spices Research Sub-
center, Lalmonirhat and Regional Spices Research 
Center, Cumilla during November 2017 to May 
2018 to study the regional adaptability of the 
selected chilli lines at different chilli growing areas 
and to select promising winter chilli line for 
releasing variety. Three advance lines of chilli 
(C0449, C0450 & C0701) with BARI Morich-2 
were used as check in the study. The experiment 
was laid out in a randomized complete block 
design with three replications. The seeds were 
sown in the seed bed for raising seedlings on 12 
November, 2017 and planted on 17 December, 
2017. The age of seedlings was 35 days. The crop 
was harvested on 15 April, 2018. Among the 
different locations, it was observed that the highest 
number of fruits per plant (339) was found at 
Bogura location and the lowest number (263) was 
found at Lalmonirhat location. The highest green 
chilli yield (15.23) was recorded from Bogura 
location whili the lowest (14.14 t/ha) was recorded 
from Cumilla location. Significantly the highest 
number of fruits per plant (278) was found from 
C0449 and the lowest (250) was found in BARI 
Morich-2. The highest green chilli yield (15.46 
t/ha) was recorded from C0450 followed by C0701 
(15.06 t/ha) and the lowest (14.75 t/ha) was 
recorded from BARI Morich-3. In case of 
combined effect of location and chilli advanced 
lines, it was observed that C0450 gave the 
maximum green chilli yield (17.44 t/ha) at 
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Lalmonirhat location and the minimum yield 
(12.17 t/ha) was recorded from BARI Morich-2 at 
the same location.  

Regional yield trial of chilli in char land 
(Set-2) 

The experiment was conducted at Spices Research 
Centre (SRC) Shibganj, Bogura, OFRD, Bogura 
and OFRD Mymensingh during September 2017 to 
February 2018 with a view to study the regional 
adaptability of the selected chilli lines on different 
different char land areas and to select promising 
winter chilli line for releasing variety. Two advance 
lines of chilli (C0666 & C0667) with BARI 
Morich-3 were used as check in the study. The 
seeds were sown on 06 September, 2017 and the 
crop was harvested on 25 February, 2018. The 
continuous seed sowing was made in each row. It 
was found that the maximum number of fruits per 
plant (334) was found at Spices Research Center 
(SRC), Bogura and the lowest number (237) was 
found at Sariakandi, location. Bogura (SRC) 
location gave the highest weight of fruits per plant 
and per hectare yield (526.57 g 15.19 tons, 
respectively) and the lowest (328.05 g and 7.69 
t/ha, respectively) was found at Sariakandi 
location. Significantly the highest number of fruits 
per plant (337) was observed from C0667 and the 
lowest (231) was found in BARI Morich-3. The 
highest green chilli yield (13.52 t/ha) was recorded 
from C0667 and the lowest (9.26 t/ha) was found 
from BARI Morich-3. The line C0667 gave the 
highest number of fruits per plant (360) at 
Mymensingh location and the lowest (116) was 
observed from BARI Morice-3 at Sariakandi 
location. It was found that C0667 gave the 
maximum green chilli yield (16.20 t/ha) at Bogura 
location and the lowest (5.63 t/h) was observed 
from BARI Morich-3 at Sariakandi location.  

Characterization and evaluation of ornamental 
chilli germplasm 

The research was carried out at the experimental 
field of Spices Research Centre, Shibganj, Bogura 
during rabi season, 2017-18 to identify chilli 
germplasm suitable for kitchen and roof top garden 
as ornamental and table purpose. Seven ornamental 
chilli lines were included in the study. The 
experiment was laid out in a randomized complete 
block design with three replications. Spices 
Research Centre, Shibganj, Bogura collected 11 
ornamental chilli germplasm. Among of them 
seven lines were evaluated in this year. Thirty days 
old seedlings were transplanted in the main field on 

20 October, 2017 and the matured fruits were 
harvested from the different chilli lines at different 
time. The characterization was done according to 
“Descriptors for capsicum” by IPGRI, AVRDC and 
CATIE (1995). The yield and yield contributing 
characters varied significantly among the different 
ornamental chilli germplasm. The highest amount 
of fruit (1.070 kg/plant) was harvested from the 
line OC018 because of its bigger sized fruit and 
heaviest single fruit weigh. The lower amount of 
fruit (0.086 kg/plant) was harvested from the line 
OC006 which was identical to OC007 (0.146 
kg/plant) and OC005 (0.175 kg/plant). Among the 
different germplasm the ornamental chilli line 
OC018 showed better performance in terms of 
yield potentiality. But the other lines also gave 
impressive result due to their different coloured 
fruit and attractive canopy structure. 

Regional yield trial of ornamental chilli 

The experiment was conducted at Spices Research 

Center, Bogura, Spices Research Sub Center, 

Lalmonirhat and Spices Research Sub Center, 

Faridpur during September 2017 to April 2018. 

Three promising ornamental chilli lines (OC 001, 

OC 002 and OC 010) were included in the study. 

The experiment was laid out in a randomized 

complete block design with three replications. 

Spices Research Centre, Shibganj, Bogura 

collected 11 ornamental chilli germplasm from 

different native and exotic sources and evaluated 

for the last three years in view of yield potentiality. 

In this year these chilli lines were tested in different 

agro ecological zones for  releasing a new variety. 

Thirty two days old seedlings were transplanted in 

the main field on 22 October 2018 and the fruits 

were harvested from the different chilli lines at 

different time of their maturity. Significant 

differences among the chilli lines were observed in 

each location regarding different parameters. In 

case of location, the highest yield (337.2 g/plant) 

was recorded at SRC, Bogura, and the lowest yield 

(222.5 g/plant) was recorded at RSRC, Faridpur 

location. In case of advance line, the highest yield 

(523 g/plant) was found from OC 010 while the 

lowest yield (130.4 g/plant) was found from OC 

002.The Combined effect of location × advance 

line gave significant effect on yield and other 

parameter. The highest yield (651.3 g/plant) was 

obtained from OC 010 at SRC, Bogura location. 

While the lowest yield (91 g/plant) was obtained 

from OC 001 at SRSC, Faridpur location. 
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 Evaluation of naga chilli lines 

The experiment was conducted at CRS, Jaintiapur 
in rabi season from December 2017 to May 2018 
for selecting superior line(s) as variety. Two Naga 
chilli lines CC Jai-010 and CC Jai-018 were 
selected from previous year study and were tested 
as the experimental material. The experiment was 
conducted in randomized complete block design 
(RCBD) with twelve replications. The present 
study was undertaken to select suitable line(s) for 
commercial cultivation. All the growth parameters 
showed significant variation among the lines tested. 
Growth conditions of the lines were satisfactory. 
Maximum fruit size (5.2× 2.1cm) and weight (5.03 
g) were obtained from CC Jai-010 while the 
minimum were from CC Jai-018. This line was not 
infected by mites as well hence may be considered 
as mite resistant. Considering all the parameters 
CC Jai-010 may be further investigated for 
advanced yield trial. 

Nutrient and water management 

Effect of N, P, K, S on the growth, yield and 
fruit quality of naga chili (Capsicum chinense 
jacq.) under north eastern region of Bangladesh 

The experiment was conducted at Spices Research 
Sub-station, CRS, Jaintiapur in rabi season of 
2017-18 for selecting proper dose of NPKS for 
naga chilli Production. There were 14 treatment 
combinations comprising four levels each of N (0, 
80, 100 and 120 kg/ha), P (0, 50, 75 and 100 
kg/ha), K (0, 100, 120 and 140 kg/ha) and S (0, 10, 
20 and 30 kg/ha). The combinations were: 
T1=N0P75K120S20 kg/ha,   T2=N80P75K120S20 kg/ha, 
T3 =N100P75K120 S20 kg/ha, T4=N120P75K120S20 kg/ha,  
T5=N100P0K120S20 kg/ha, T6=N100P50 K120S20 kg/ha, 
T7=N100P100K120S20 kg/ha, T8=N100P75K0S20 kg/ha, 
T9 =N100P75K100S20 kg/ha, T10=N100P75K140S20 
kg/ha,  T11=N100P75K120S0 kg/ha, T12=N100P75 

K120S10 kg/ha, T13=N100P75K120S30 kg/ha, 
T14=N0P0K0S0 kg/ha (Native Nutrient).The 
experiment was laid out in Randomized Complete 
Block Design with three replications. The seeds 
were sown in 15th December, 2014 and 45 days old 
seedlings were planted in the experimental field on 
31st January 2015 maintaining 60×50 cm spacing. 
There were significant variations among the 
treatments with plant height (cm), canopy 
spreading (cm), stem diameter (cm), Number of 
fruits per plant, fruit weight (g), fruit length and 
diameter (cm), pericarp weight (g), number of 
seeds per fruit, 1000 Seed weight (g), and fruit 
yield (t/ha) of naga chilli. The taller plant, highest 

stem diameter and canopy spreading of naga chilli 
plants were achieved from the treatment N100 P50 
K120 S20 (T6) while the control (native nutrient) 
exhibited the lowest. The maximum yield were 
obtained from N100 P50 K120 S20 (25.77 t/ha) 
followed by N100 P75 K120 S20 (24.83 t/ha) and N80 
P75 K120 S20 kg/ha (24.40 t/ha) whereas the control 
plots yielded the minimum (8.75 t/ha). Application 
of N100 P50 K120 S20 kg/ha (T6) appear to be the best 
treatment for maximizing the growth and yield of 
naga chilli for Sylhet region. The application of 
N100 P50 K120 S20 (T6) t/ha (T6) also showed 
significantly higher gross return (910 Tk./m2) and 
Marginal increase in Gross return (253.75 Tk./m2) 
over rest of the treatments. While Marginal rate of 
return was significantly higher (33833.33%) with 
the application of N100 P50 K120 S20 kg/ha (T6) over 
rest of the treatments. The minimum  gross return 
(395.06 Tk./m2) was received in control. 

Insect pest and disease management 

Development of management approach against 
thrips-mite complex of chilli 

The field experiment was conducted at Spices 
Research Centre, Shibganj, Bogura, Bangladesh 
during rabi season of 2017-18 to develop an 
integrated management approach against thrips-
mite complex of chilli. The treatments were six 
including control viz. T1= Spraying of Azadirachtin 
(Bioneem plus 1EC) @ 1ml/l; T2= Spraying of 
Biotrine (Abamectin 5% w) @ 0.5ml/l; T3= 
Spraying of Biotrine (Abamectin 5% w) @ 0.5ml/l 
+ Application of soil recharge (Metarhizium 
anisopliae + Trichodarma) @ 3gml/l; T4= 
Alternate spraying of Abamectin (Biomax-M 
1.2EC) @1ml/l+ Spinosad (Success 2.5SC) @ 1.2 
ml/l; T5= Spraying of Chlorfenapyr (Intrepid 
10EC) @1ml/l + Abamectin (Biomax-M 1.2EC) 
@1ml/l and T6= Untreated control.  Treatments 
were assigned in a randomized complete block 
design with three replications. Lal Teer Hybrid 
chilli (Sonic) was used as test crop for this trial. 
Thirty five days old seedlings were transplanted on 
21 November 2017. Spraying of Abamectin 
(Biomax-M 1.2EC) @ 1ml/litre + Spinosad 
(Success 2.5SC) 1.2ml/litre of water resulted the 
lowest thrips (0.86 thrips/leaf) and mite 
(0.97mite/leaf) population with highest marginal 
benefit cost ratio of 20.15. The highest percentage 
of thrips (87.02%) and mite (87.32%) population 
reduction over control with maximum red ripe 
chilli yield (14.80 t/ha) was also obtained from 
Abamectin + Spinosad. Thrips and mite 
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populations are negatively correlated with 
Chlorophyll Concentration Index of leaf. However, 
the lowest percentage of upward (19.05%) and 
downward leaf curl (21.08%) was also obtained 
from Abamectin + Spinosad treated plot followed 
by Chlorfenapyr + Abamectin (22.75% and 
25.15%, respectively) while the highest percentage 
of upward (71.25%) and downward leaf curl 
(82.38%) was obtained from untreated control. So, 
spraying of Abamectin and Spinosad may be 
recommended for effective management of thrips-
mite complex in chilli. 

Development of bio-rational based management 
approach against major insect pests of chilli 

The field experiment was conducted at Spices 
Research Centre, Shibganj, Bogura, Bangladesh 
during Rabi season of 2017-18 to develop a bio-
rational based management approach against major 
insect pests of chilli. The treatments were six 
including control. The treatments were T1= 
Pheromone trap  + SNPV @ 0.2g/l + HNPV @ 
0.1g/l + Application of soil recharge (Metarhizium 
anisopliae + Trichodarma) @ 3g/l; T2= Pheromone 
trap + Spraying of Spinosad (Success 2.5SC) @ 1.2 
ml/l + Spraying of Biotrine (Abamectin 5% w) @ 
0.5ml/l + Application of soil recharge 
(Metarhizium anisopliae + Trichodarma) @ 3g/l; 
T3= Pheromone trap + Alternate spraying of  
Antatio wp (Bt + Abamectin 0.1%) @ 1g/l & 
Biotrine (Abamectin 5% w) @ 0.5ml/l + 
Application of soil recharge (Metarhizium 
anisopliae + Trichodarma) @ 3g/l; T4= Pheromone 
trap + Spraying of Emamectin benzoate (Proclaim 
5SG) @1g/l; T5=  Chemical control (Spraying of 
Flubendiamide (Belt 24 WG) @ 0.4g/l and T6= 
Untreated control.  Treatments were assigned in a 
randomized complete block design with three 
replications. Lal Teer Hybrid chilli (Sonic) was 
used as test crop for this trial. Thirty five days old 
seedlings were transplanted on 21 November 2017. 
Pheromone trap with spraying of Spinosad 
(Success 2.5SC) @ 1.2ml/L and Biotrine 
(Abamectin 5% w) @ 0.5ml/L as well as soil 
application of recharge (Metarhizium anisopliae + 
Trichodarma) @3g/L resulted the lowest aphid 
(0.85 aphid/leaf), thrips (0.67 thrips/leaf), mite 
(0.95 mite/leaf) and fruit borer i.e Helicoverpa 
armigera (0.24 larvae/plant) and Spodoptera litura 
((0.51 larvae/plant) with highest marginal benefit 
cost ratio of 3.84. Chilli fruit borer populations are 
negatively correlated with average temperature and 
rainfall but positively correlated with relative 
humidity.  The highest percentage of aphid 

(85.42%), thrips (91.20%) and mite (85.45%) 
population reduction over control with maximum 
red ripe chilli yield (14.50 t/ha) was also obtained 
from Pheromone + Spinosad+ Biotrine + Soil 
recharge. So, Pheromone trapping with spraying of 
Spinosad (Success 2.5SC) and Biotrine (Abamectin 
5% w) as well as soil application of recharge 
(Metarhizium anisopliae + Trichodarma) may be 
recommended for effective management of insect 
pest complex in chilli field 

Post-harvest technology 

Effect of seed extraction method on the seed 
quality of chilli 

The research was carried out at Spices Research 
Centre, Shibganj, Bogura during rabi to kharif-1 
season, 2015-16 to 2017-18 to identify suitable 
seed extraction method of chilli and to assess the 
effect of seed extraction method on the seed quality 
of chilli. The land was medium high and the soil 
was clay loam in texture. The experiment was laid 
out in a Complete Randomized Design (CRD) with 
three replications. BARI Morich-3 was used as the 
test crop. The number of treatments were12 during 
2015-16 to 2016-17. In that year it was concluded 
that 48 hours water soaking of fresh red ripe fruits 
gave the best results. But the treatments were 
rearranged during 2017-18 and the number of 
treatments was 10. The treatments were categorized 
in three different seed extraction methods viz. i) 
dry method (T1, sun drying of red ripe fruit), ii) 
manual seed extraction method (T2, extraction of 
seed by the pilling of red ripe fruits by hand) and 
iii) wet method (T3 - T10, air fermentation of red 
ripe fruit for 2-9 days then soaking the fermented 
fruits in water for 48 hours). For extracting a large 
quantity of seeds, it was found that the wet method 
was easier than the dry method or manual seed 
extraction method. The larger amount of seed was 
extracted from the treatment T2 (105 g/kg fruit) 
followed by T1 (90 g/kg fruit), T10 (89 g/kg fruit), 
T9 (88 g/kg fruit) and the smaller amount of seeds 
was extracted from T3 (41 g/kg fruit) which was 
identical to T4 (56 g/kg fruit). On the other hand, 
The higher percentage of seed germination was 
recorded from the treatment T3 (97%) which was 
identical to T4 (97%), T5 (97%), T1 (96%), T2 
(96%), followed by T6 (95%), T7 (87%) and T8 
(86%) and the lower percentage of seed 
germination was recorded from the treatment T10 

(83%). Also the higher percentage of seedling 
emergence was counted from the treatment T2 
(87%) which was identical to T3 (87%) followed by 
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T4 (84%) and T1 (82%). The lowest percentage of 
seedling emergence was counted from the 
treatment T10 (66%). It was recorded that the seed 
sprouting rate was quicker for the wet method (T3-
T10) compared to dry method (T1) or manual seed 
extraction method (T2). It was concluded that 
among the treatments of wet extraction methods 
treatment T6 is best. That means seed should be 
fermented for 5 days and then soaked in water for 
48 hours. But the fermentation period can be 
reduced up to 4 days (T5) depending on the 
firmness of pericarp of the fermented fruit.  In case 
of small amount of fruit, it is better to use the 
manual seed extraction (T2) or dry method (T1). 

Effect of stages of harvest and post harvest 
ripening period on seed quality in naga chilli 

The experiment was conducted at Regional Spices 
Research Center, Gazipur during five conclusive 
years 2014-2018 to find out suitable harvest stage 
and post harvest ripening period for securing good 
quality seeds of naga chilli. There were three stages 
of fruit harvesting viz., breaker (S1), red ripe (S2) 
and wrinkle (S3) and four levels of post harvest 
ripening period viz., 0 (PHR1), 3 (PHR2) ,6 (PHR3) 
and 9(PHR4)  in the experiment.  The experiment 
was carried out in two factors RCB design with 
three replications. The unit plot size was 4.0 m × 2. 
4 m. Seedlings of 35-40 days were planted on 
12September, 2017 maintaining 60cm × 25cm 
spacing. The crop was started to harvest according 
to treatment from September, 2017 and completed 
on February, 2018. Out of 100 fruits randomly 
harvested at different stages, 20 fruits were kept for 
post harvest ripening period as per above treatment. 
Seeds from the fruits were extracted manually and 
placed on blotting papers in Petridis. The 
observations on days to 1st germination, 
germination percentage, root and shoot length 
(cm), vigour index and germination index were 
recorded as per ISTA procedures. Fruit harvested 
from red ripe stage showed maximum germination 
in 2014 (97.38 %) and 2017-18 (89.75%) while it 
was maximum from wrinkle stage in 2015-16 
(92.63 %). Maximum germination index (3.24, 
3.28 and 1.36) was recorded from wrinkle fruit 
stage in 2014, 2015-2016 and 2017-2018. Seeds 
extracted at 0 day post harvest ripening period 
provided longest root (5.66 cm, 5.20 cm and 4.99 
cm), shoot (3.03 cm,3.08cm and 2.65 cm) and 
maximum vigor index (590.28, 745.24 and 584.55) 
with G.I. (2.19,2.23and 1.34) throughout the study 
period. Seeds obtained immediately after harvested 
fruits (0 day) gave maximum germination 
percentage (99.04) at red ripe stage in 2014 while 

seeds from both wrinkle and red ripe at 0 and 3 
post harvest ripening period exhibited maximum 
germination percentage( 99.33,97.50 96.5 and 
93.93, respectively). 

Ginger 

Varietal development 

Evaluation of ginger germplasm 

The experiment was conducted at Spices Research 
Centre, BARI, Shibganj, Bogura during April 2017 
to March 2018 to select the promising ginger 
germplasm for releasing a variety. Twenty different 
ginger lines (G0020, G0021, G0022, G0023, 
G0033, G0044, G0025, G0026, G0034, G0041, 
G0042, G0046, G0045, G0043, G004, G0010, 
G0036,  G0031, G0040, and G0032) with BARI 
Ada-1 as check were evaluated based on their yield 
and other characters. The experiment was laid out 
in randomized complete block design with three 
replications. Rhizomes were sown on 30 April, 
2017 and harvested on 25 March 2018. 
Significantly the highest plant height, number of 
tillers/plant, number of leaves/plant, weight of 
primary and secondary rhizome were observed in 
the line G0044. The highest yield (37.89 t/ha) was 
also obtained from G0044 and the lowest yield 
(18.95 t/ha) was found from G0021 line.  

Improvement of ginger through induced 
mutation 

Sixty five pieces (individual weight: 35- 40g) of 
healthy rhizomes  of BARI Ada-1 and one 
promising line G 0025 were exposed to 0, 5,10 and 
15 Gy doses of gamma rays from the 60Cobalt  
source of BINA, Mymensingh for M1, M2,  M3 and 
M4 generations  during April to February of 2014-
2015, 2015-2016, 2016-2017and 2017-2018. In the 
year 2014, on 21 April, In M1, days to 1st 
emergence gradually increased with increased 
doses of gamma ray in both studied materials. In 
contrast, the percentage of survived plants at 
harvest decreased with increased doses of gamma 
rays. No plants survived at harvest at 15 Gy doses 
of gamma rays treated rhizomes of any of the two 
parents. All the mutants performed better than their 
respective parents in terms of rhizome yield and all 
yield attributes in M2, M3 and M4 generations. 
Similar trend of results in all the generations 
indicating the mutants are fixed. Harvested 
rhizomes of both mutants i.e., BARI Ada-1-5 Gy 
and G 0025-5 Gy are stored and a preliminary yield 
trial will be conducted in the next year with 
suitable check. 
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Regional yield trial of promising ginger lines 

The experiment was conducted at Spices Research 
Centre, BARI, Shibgonj, Bogura and Spices 
Research Sub Centre Lalmonirhat during April 
2017 to March 2018. Four promising ginger lines 
(G005, G0028, and G001and G0027) were 
included in the study with BARI Ginger-1 as 
check. The experiment was laid out in randomized 
complete block design with three replications. 
Rhizomes were planted on 23 April 2017 and 
harvested on 10 March 2018. Significant 
differences among the ginger lines were observed 
in both the location regarding different parameters. 
Significantly the highest rhizome yield was found 
from G005 in Bogura (29.50 t/ha) and Lalmonirhat 
(28.30 t/ha) while the lowest rhizome yield was 
found from BARI Ginger-1 in both location. 
Significantly higher plant height, number of 
tillers/plant, number of leaves/plant, weight of 
primary and secondary rhizome, dry matter (%) and 
yield along with better yield contributing characters 
were observed from the line G005. The highest dry 
matter (%) of 27.83 and 26.63 was found from 
G005 in Bogura and lalmonirhat location, 
respectively. The lowest dry matter 20.60 % and 
20.37 % was obtained from G001 at Bogura and 
Lalmonirhat location, respectively. 

Cultural management 

Development of ginger production technology 
under soilless culture using fertigation technique 
in Bangladesh   

The experiments were conducted at Spices 
Research Center, Bogura and Spices Research Sub-
Center Lalmonirhat during April 2017 to March 
2018. Two separate experiments were conducted to 
achieve the objectives. In experiment I seven 
combinations of growth substrate 1) Coco-dust, 2) 
Sawdust 3) Rice bran, 4) 50% Coco-dust + 50% 
sawdust 5) 50% Sawdust+ 50% rice bran, 6) 50% 
Coco-dust+ 50% rice bran and 7) Sandy loam soil 
(control) and three ginger varieties BARI Ada-1, 
BARI Ada-2 and BARI Ada-3 were compered in 
two locations 1) SRC, Bogura and 2) SRSC, 
Lalmonirhathnique. In experiment 11, two 
conventional methods 1) SRC recommended 
production practice  and II)   Farmer practiceand 
three ginger varietys BARI Ada-1, BARI Ada-2 
and BARI Ada-3 were studied in two locations 1) 
SRC, Bogura and 2) SRSC, Lalmonirhathnique. 
The main objective of the study was to determine 
the most suitable growth substrate for cultivation of 
ginger using fertigation technique and to produce 

disease free seed rgizome for higher yield in 
experiment I, the study was conducted under the 
side- netted rain shelter equipped with an irrigation 
system to supply fertilizer solution at a regulated 
time schedule. Seven combinations of ginger 
substrates were evaluated. The treatments were 
arranged in randomized complete block design 
(RCBD) with six replications. Two polybag (plant) 
was used per treatment in each replication. The 
ginger plants were selected randomly and the 
rhizome were harvested 11 month after planting. 
Plants growth in Coco dust × BARI Ada-1 × 
Bogura location gave the best growth performance 
and yield compared to the other treatments. The 
highest rhizome yield 45.2 t/ha was obtained from 
plants grown in M1V1L1 (Coco dust × BARI Ada-1 
× Bogura location) followed by 43.4 t/ha in 
M1V1L2 (Coco dust × BARI Ada-1 + Lalmonirhat 
location) and 38.4 t/ha M1V2L1 (Coco dust × BARI 
Ada-2 × Bogura location). The lowest yield (8.5 
t/ha) were found from M7V3L2 (Control × BARI 
Ada-3 × Lalmonirhat location) treatment 
combination followed by M7V3L1 (Control × BARI 
Ada-3 × Bogura location) and M7V2L2 (Control × 
BARI Ada-2 × Lalmonirhat location) treatment. In 
experiment II, the treatments also arranged in 
randomized complete block design with three 
replications each location. In this study, the highest 
rhizome yield (14.34t/ha) was obtained from plants 
grown in P1V1L1 (SRC practices × BARI Ada-1 × 
Bogura location which was identical (13.12 t/ha) to 
P1V2L1 (SRC practices + BARI Ada-2 + Bogura 
location) treatment combination. The lowest yield 
(6.66 t/ha) was found from P2V3L2 (Farmers 
practices × BARI Ada-3 × Lalmonirhat location) 
treatment combination. The lowest rhizome yield in 
P2V3L2 (Farmers practices × BARI Ada-3 × 
Lalmonirhat location) treatment combination might 
be due to highest disease infestation that ultimately 
reduced the rhizome yield.  

Effect of bag size and growth media ginger 
production through fertigation 

The experiment was conducted at Regional Spices 
Research Centre, Gazipur during April to February 
of 2015 -2016 and 2016- 2017. A three factor split 
plot design was followed using two high yielding 
ginger variety viz. BARI Ginger-2 (V1) and BARI 
Ginger-3 (V2) in the main plot, three bag size viz. 

16″14″ (B1), 16″16″ (B2) & (16″18″ (B3) in the 
sub plot and four types of media viz. 100% 
Cocodust  (M1),  75% Cocodust +25% laomy Soil 
(M2), 50% Cocodust +50% laomy Soil (M3) & 
100% Laomy Soil (M4) was placed in the unit plot 
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with four replications. Three bags were considered 
as single plot. Normal fertilizers NPKS and Zn 
were applied monthly from 30 days after sprouting 
unit and continued up to 5 months of age as urea, 
TSP, MoP and ZnO with water through drip 
irrigation system. The total amount of fertilizers 
(200g, 250g, 200g, 50g and 5g each of urea, TSP, 
MoP and ZnO) were mixed with 500 litre of water 
in a tank and allowed to drip in the polybag. Each 
of 20-25 g pieces of ginger was planted at 7-8 cm 
depth in the polybag on 23 May 2017. Frequent 
irrigation (only water) was provided through drip 
irrigation during dry weather. Ploy tunnel was 
provided 2 months after planting to save the crop 
from rotting due to severe rainfall. Larger bag gave 
higher rhizome yield. Ginger grown in 100% 
cocodust and only soil media performed better than 
other media. The maximum Rhizome yield (574.5 
g/plant) was obtained from larger bag (16ʺ×18ʺ) 
with soil media. 

Effect of rhizome cut on the yield of ginger 

The experiment was conducted at Regional Spices 
Research Centre, Gazipur during April, 2017 to 
February, 2018. Five seed rhizome cut consisted of 
one bud viz., S1=5±2g, S2=10±2 g, S3=15±2g, 
S4=20±2 g and S5=40±2 g were used in the 
experiment. Unit plot size was 2.5m x 1.0m. Seed 
rhizome were planted in two rows maintaining inter 
and intra row spacing of 50 cm and 25 cm 
respectively.  The experiment was laid out in 
Randomized Complete Block Design with three 
replications. The rhizomes were planted on April 
20, 2017 and the crop was harvested on February 
22, 2018. The lowest days (42) was recorded for 
50% emergence when maximum weighed rhizome 
cut (40±2 g) was used as planting material. All the 
yield contributing attributes showed significant 
variations. But there were no significant variations 
on yield contributing attributes when plants grown 
from20±2g (S4) and 40±2 g (S5) weighed rhizome. 
The highest plant height (64.20 cm), no. of leaves 
(175.10) and tillers (15.17) and secondary rhizome 
(19.23) were recorded with S5 (40±2 g). On the 
other hand, number (5.47) and weight (67.97 g) of 
primary rhizome were found maximum with 20±2 
(S4)g rhizome cut. Similarly, plants grown from 
20±2g weighed rhizome yielded the heaviour 
secondary rhizome (301.70g), weight of rhizome / 
clump (362.89 g) and highest yield (25.1 t/ha), 
respectively. The seed cost per hectare was highest 
(TK 4, 80,000/ha) when the crop raised with 40±2 
g rhizome cut followed by 20±2 g (TK 2, 40,000). 
The highest gross return (TK 15, 06,000/ha) and 

net return (TK 9, 96,340/ha) was recorded in 
treatment S4 consisting of 20±2 g. 

Insect pest and disease management 

Integrated management of rhizome rot disease 
of ginger 

The experiment was conducted in infected sick plot 
with rhizome rot disease at Spices Research Centre, 
BARI, Shibganj, Bogura, Bangladesh during 2017-
18 to find the effective control measures of 
rhizome rot through an integrated management. 
The experiment was carried out following 
Randomized Complete Block Design with three 
replications. Size of the unit plots was 3.0 m × 2.0 
m and plant spacing was 50 cm × 25 cm. BARI 
Ada-2 was used in the experiment. The integrated 
treatments were T1 = Rhizome treatment and soil 
drenching with Ridomil gold (Metalaxyl + 
Mancozeb) @ 0.25%, first drenching was done 
during planting, thereafter, drenching was 
continued at 20 days interval starting from 40 DAP, 
T2= T1 + Apparently healthy looking fresh rhizome, 
T3 = T1 + Soil application with Stable bleaching 
powder (25 kg/ha) before 2 weeks of planting, T4 = 
T1 + Soil ammendment with Poultry refuse (3.5 
t/ha), T5= Rhizome treatment with Ridomil gold 
(0.25%) + Soil drenching with Timsen TM 
(Analkalile dimithyle benzayil ammonium 
chloride) @ 0.1%, first drenching was done during 
planting, thereafter, drenching was continued at 20 
days interval starting from 40 DAP, T6= Rhizome 
treatment with Ridomil gold (0.25%) + Soil 
drenching with Bordeaux mixture, first drenching 
was done during planting, thereafter, drenching 
was continued at 20 days interval starting from 40 
DAP, T7= Rhizome treatment with Ridomil gold 
(0.25%) + Soil drenching with Crossin AG 10 SP 
(Streptomycine Sulphate 9% + Tetracycline 
hydrochloride 1%) @ 0.1%, first drenching was 
done during planting, thereafter, drenching was 
continued at 20 days interval starting from 40 DAP 
and T8 = untreated control. Furadan 5G was applied 
in all treatment as recommended dose for rhizome 
fly control. Rhizomes were planted on 2nd May, 
2017. The test variety was used BARI Ada 2. The 
lowest germination (90.67%) was recorded in 
untreated control and highest germination (97.17%) 
was recorded in Rhizome treatment with Ridomil 
gold (0.25%) + Soil drenching with Bordeaux 
mixture. Rhizome treatment with Ridomil gold 
(0.25%) + Soil drenching with Bordeaux mixture 
resulted the lowest Rhizome rot incidence 
(20.38%) and control treatment showed the highest 
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Rhizome rot incidence (51.91%). Rhizome 
treatment with Ridomil gold (0.25%) + Soil 
drenching with Bordeaux mixture showed the 
highest yield (30.87 t/ha) and control treatment 
showed the lowest yield (10.40 t/ha). 

Post-harvest technology 

Formulation of dehydrated fresh ginger and its 
post dehydration physico-chemical studies 

This research was undertaken to develop 
processing techniques to reduce post-harvest losses 
and preserve ginger using low cost conventional 
technology based on dehydration process. The 
dehydration was carried out by pretreatment, 
osmotic dehydration and /or combined pretreatment 
/osmotic dehydration and air drying in a cabinet 
dyer. Drying of ginger in a cabinet dryer at low 
temperature (52 to 68oC) for a specific moisture 
ratio showed that the least drying time was 
achieved at 68o C, followed by 60°C, while the 
highest drying time was required at 52°C to dry 5 
mm ginger slice. Thus shelf stable products could 
be developed by mechanical drying with or without 
pretreatments. Studies on packaging materials 
showed that for long time storage at room 
temperature (RT) aluminum foil, ALF-0.08mm, 
Poly bag PB-0.09mm  and plastic pot PP- 1.75  
may be used as packaging material, while for 
storage at refrigerated temperature (RFT) all films 
can be used. The chemical compositions of the 
fresh and dehydrated ginger products were 
determined and it was observed that the qualities of 
the products were satisfactory. Organoleptic taste 
testing using 1-9 hedonic scale showed that all the 
developed products were accepted by the panelists. 
The study thus shows that high quality shelf-stable 
ginger products can be developed utilizing 
available low cost dehydration processes and 
thereby, post-harvest losses of ginger can be 
reduced to an acceptable level.  When market rates 
of ginger are fluctuating, we can make powder of it 
and can use in many culinary preparations in the 
off season also. It saves our precious time, money 
and energy. 

Turmeric 

Varietal development 

Characterization and evaluation of turmeric 
lines 

The experiment was conducted at Hill Agricultural 
Research Station, Khagrachari during May, 2017 to 
February, 2018. Four turmeric lines were 

considered for evaluation in RCB design with three 
replications. The crop was planted on 14 May, 
2017 and harvested on 7th February, 2018. The 
higher leaf length (48.00 cm) was found in CL Kha 
069 followed by CL Kha 002 (43.61 cm) which 
was statisticaly similar to CL Kha 003 (42.38 cm). 
The highest number of primary fingers per clump 
(14) and secondary finger no/ clum (22.00) were 
obtained from CL Kha 009 which was statisticaly 
similar to CL Kha 002. Weight of primary finger 
(222.67 g) and mother rhizome per clump (96.00 g) 
were highest in CL Kha002 and that were 
statisticaly similar to CL Kha 006. CL Kha 002 
possessed the highest finger breadth (2.70 cm) 
which was statisticaly similar to CL Kha 009 (2.30 
cm) followed by CL Kha 003 and CL kha 006. 
Weight of secondary finger/ clum (119.33 g) and 
total yield per clump were highest (438.00 g) in CL 
Kha 002 followed by CL Kha 006. CL Kha 002 
produced the highest fresh yield (22.95 t/ha) which 
was statistically similar to CL Kha 006(22.01 t/ha). 

Adaptive trial of minor spices at charland of 
Faridpur 

An experiment was conducted at the Charland of 
Faridpur Sadar, Faridpur during Rabi season, 2017-
18 to study the performance of different minor 
spices at Charland and to identify suitable minor 
spices crop for char land under farmer’s field 
condition. Four different minor spices like black 
cumin, fenugreek, coriander and fennel were used 
in two farmer's field. BARI Kalojira-1, BARI 
Methi-1, BARI Dhania-1, BARI Dhania-2, BARI 
Mouri-1 and BARI Mouri-2 were the varieties of 
respective spices crop. The yield of BARI Dhania-
1, BARI Dhania-2, BARI Mouri-1, BARI Mouri-2, 
BARI Kalojira-1 and BARI Methi-1 was 1.75 t ha-

1, 1.92 t ha-1, 1.69 t ha-1, 1.45 t ha-1, 0.84 t ha-1 and 
1.37 t ha-1, respectively. Among all the minor 
spices, the highest gross margin was obtained from 
BARI Mouri-1 (Tk 166917 ha-1) followed by BARI 
Mouri-2 (Tk 137574 ha-1) and BARI Dhania-2 (Tk 
111885 ha-1). 

Nutrient and water management 

Integrated nutrient management for turmeric in 
calcareous soil 

The experiment was conducted at Regional Spices 

Research Centre, BARI, Magura during April 2017 

to March 2018 to find out the optimum dose of 

fertilizers for optimizing the yield of Turmeric. The 

experiment was laid out in randomized complete 

block design with three replications. Eight different 
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treatments viz., T1: 100% STB, T2: 80% STB, T3: 

100% STB+ VC 1.5 t/ha T4: 100% STB +PM 3.0 

t/ha T5: 80% STB VC 3.5 t/ha, T6: 80% STB + PM 

5.0 t/ha, T7: farmer practice and a control plot T8 

were studied. BARI Holud-5 was used as a planting 

material. A unit plot sized 3 m x 1.5 m with plant 

spacing of 50 cm × 25 cm was considered. Fingers 

were used as planting material and planted on May 

27, 2017. Significant differences regarding yield 

and yield attributes were observed among different 

treatments. The highest rhizome yield (35.57 t/ha) 

was found from treatment T3 (100% STB+ VC 1.5 

t/ha) which was significantly higher than other 

treatments. The lowest yield (21.34 kg/ha) was 

found from control plot (T8). Significantly the 

highest plant height (cm), number of leaves per 

clump, number of tillers per clump, number of 

mother rhizomes, weight of mother rhizome per 

clump (g), number of primary fingers, weight of 

primary fingers (g), number of secondary fingers 

per clump, weight of secondary fingers(g), weight 

of rhizome per clump and yield (t/ha) was observed 

from the treatment T3 (100% STB+ VC 1.5 t/ha). 

Black cumin 

Varietal development 

Evaluation of black cumin germplasm 

The trial was conducted at Spices Research 

Centre, BARI, Shibganj, Bogura during rabi 

season 2017-2018 to evaluate different black 

cumin germplasm collected from different sources 

and to identify the best germplasm with higher 

yield and other desirable characters. The land was 

medium high and the soil was clay loam in 

texture. The experiment was laid out in a 

Randomized Complete Block Design with three 

replications. The seeds were continuously sown 

on 16 November 2017 and harvested in 29 March, 

2018. Twelve different black cumin lines (viz. 

BC01, BC03, BC04, BC05, BC06, BC07, BC08, 

BC09, BC10, BC11, BC12 and BC13) were 

evaluated against BARI Kalozira-1 as check. Seed 

yield and other yield contributing characters were 

significantly different except 1000-seed weight. 

The higher amount of seed (1.174 t/ha) was 

harvested from the line BC011 followed by 

BC012 (1.070 t/ha), BC010 (1.016 t/ha), BARI 

Kalozira-1 (1.015 t/ha) and BC009 (0.999 t/ha) 

and BC013 (0.970 t/ha). The lower amount of 

seed (0.785 t/ha) was harvested from the line 

BC004. 

Insect pest and disease management 

Effect of fungicides, bio-agent and agronomical 
practices for the management of foot and root 
rot disease of black cumin 

The experiment was conducted at Regional Spices 
Research Centre, BARI, Magura during November 
2017 to April 2018 to find out the effect of 
fungicides, bio-agent and agronomical practices for 
the management of foot and root rot disease of 
black cumin. BARI Kalojira-1 was used as the test 
crop.  

The seeds were sown on 20 November 2017 
maintaining 15 cm x 10 cm spacing. The 
experiment was laid out in randomized complete 
block design with three replications. Nine different 
treatments viz.,T1: Autostin (carbendazim) @ 0.2% 
+ raised bed, T2: Cabriotop (pyraclostrobin 5%+ 
metiram 55% WG) @ 0.3% + raised bed, T3: 
Trichoderma mixed compost @ 50 kg/ha + raised 
bed, T4: Autostin (carbendazim) @ 0.2% + flat bed, 
T5:Cabriotop (pyraclostrobin 5%+ Metiram 55% 
WG) @ 0.3% + flat bed, T6: Trichoderma mixed 
compost @ 50kg/ha + flat bed, T7: Trichoderma 
suspension @ 5ml/l + raised bed, T8: Trichoderma 
suspension @ 5ml/l + flat bed and a control plot T9 

were evaluated. Significant differences regarding 
yield and yield attributes were observed among 
different treatments. The highest yield (1405.37 
kg/ha) was found from T7 (Trichoderma suspension 
@ 5ml/l + raised bed) which was significantly 
higher than those of other treatments. The lowest 
yield (686.10 kg/ha) was found from control plot 
T9. Significantly higher plant height, number of 
capsules/plant, number of seeds/capsule, less 
disease incidence with better yield contributing 
characters were observed from treatment T7 
(Trichoderma suspension @ 5ml/L + raised bed ). 
The highest incidence of foot rot disease (40.57 %) 
was recorded from in T9 (control) and the lowest 
disease incidence (4.20 %) was observed in T7: 
(Trichoderma suspension @ 5ml/l + raised bed). 

Fenugreek 

Varietal development 

Regional yield trial of fenugreek 

The trial was conducted during rabi season of 
2017-2018 to evaluate the performance of advance 
fenugreek lines at different agro ecological zone 
and to select the promising one for releasing a 
variety. The experiment was laid out in a 
Randomized Complete Block Design with three 
replications. The seeds were continuously sown at 
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different location within 16-20, November, 2017 
and harvested at different time of their maturity. 
Two advanced fenugreek line FK22 and FK15 
were evaluated against recommended variety BARI 
Methi-2 as check. The trial was conducted at five 
different locations viz,. SRC, Bogura, RSRC, 
Gazipur, RSRC, Magura, SRSC, Faridpur and 
SRSC, Lalmonirhat. The seeds were continuously 
sown in 16 November, 2017 and harvested at 
different time of their maturity. Seed yield and 
other yield contributing characters were 
significantly different among the germplasm in 
different location.  Among the location, the higher 
amount of seed (2.208 t/ha) was harvested by 
RSRC, Magura which was identical to SRSC, 
Faridpur (1.869 t/ha). The lower amount of seed 
(0.946 t/ha) was harvested by RSRC, Gazipur. 
Among the three variety/lines, the highest seed 
yield (1.677 t/ha) was obtained from the fenugreek 
line FK 22 which was statistically identical to 
BARI Methi-2 (1.554 t/ha) and FK 15 (1.23 t/ha). 
In case of combined effect of location and 
fenugreek variety/line, the higher amount of seed 
(2.39 t/ha) was harvested from FK22 in Magura 
location followed by FK22 x Faridpur location 
(2.23 t/ha), FK15 x Magura location (2.16 t/ha) and 
BARI Methi-1 x Magura location (2.06 t/ha). The 
lower amount of seed 0.85 t/ha was harvested from 
the line FK15 in Gazipur and Lalmonirhat location. 
It was found that the advanced fenugreek line 
FK22 performed better in all location. Moreover, 
this line can be harvested 10-15 days earlier than 
the check variety BARI Methi-2. 

Regional yield trial of sickle shaped fenugreek  

The trial was conducted during rabi season of 
2017-2018 to evaluate the performance of advance 
Sickle shaped fenugreek lines at different agro 
ecological zone and to select the promising one for 
releasing a variety. The experiment was laid out in 
a RCB design with three replications. Two 
advanced dill line FRG001 and FRG002 were 
evaluated against Sickle shaped fenugreek local 
line as check. The trial was conducted at six 
different location ie. Regional Spices Research 
Center, Faridpur (L1), Regional Spices Research 
Center, Magura (L2), Spices Research Center, 
Bogra (L3), Spices Research Sub Center, 
Lalmonirhat (L4), Regional Spices Research 
Center, Cumilla (L5) and Regional Spices Research 
Center, Gazipur (L6). The seeds were continuously 
sown in the different location within 10-15, 
November, 2017 respectively and harvested at 
different time of their maturity. Seed yield and 

other yield contributing characters were 
significantly different among the germplasm in 
different location.  Among the location the higher 
amount of seed 0.54 t/ha was harvested by RSRC, 
Cumilla which was identical to SRSC, Faridpur 
(0.53 t/ha) and RSRC Magura (0.50 t/ha).  The 
lower amount of seed 0.44 t/ha was harvested by 
SRC, Bogra. Among the three lines, the highest 
seed yield (0.53 t/ha) was obtained from the sickle 
shaped fenugreek line FRG002 and the lowest seed 
yield (0.46 t/ha) was obtained from the sickle 
shaped fenugreek local line. In case of combined 
effect of location and sickle shaped fenugreek line, 
Cumilla × FRG002 gave the highest seed yield 
(0.57 t/ha) followed by Faridpur × FRG002 
(0.56t/ha) and Lalmonirhat x FRG002 (0.55 t/ha). 
However, the FRG002 line performed better in 
every location. The lowest (0.42 t/ha) seed yield 
was recorded from local line in Bogura location.  

Insect pest and disease management 

Management of foot and root rot disease of 
fenugreek 

The experiment was conducted at Spices Research 
Centre, BARI, Shibganj, Bogura, Bangladesh 
during Rabi season of 2017-18 to find out the 
suitable control measures for foot and root rot 
disease of Fenugreek. The experiment was carried 
out following Randomized Complete Block Design 
with three replications. Size of the unit plots was 
2.5 m × 1.2 m and plant spacing was 30 cm × 10 
cm. BARI Methi-2 was used in the experiment. 
The treatments were T1= Seed treatment and soil 
drenching with Garlic extract (1:5), T2= Seed 
treatment and soil drenching with Neem leaf 
extract (1:5), T3= Seed treatment and soil 
drenching with Henna leaf extract (1:5), T4= Seed 
treatment and soil drenching with Turmeric powder 
(0.5%), T5= Seed treatment and soil drenching with 
Autostin (Carbendazim) (0.25%), T6= Seed 
treatment and soil drenching with Cabriotop 
(Pyraclostrobin 5% + Metiram 55% WG)  (0.3%), 
T7= Seed treatment and soil drenching with Provax 
200 WP (Carboxin + Thiram) (0.25%) and T8= 
Control. Seeds were treated before sowing as per 
treatment and crop base at soil level was sprayed 
with the fungicides five times at an interval of 7 
days from seedling stage. Treated seeds were sown 
on 20 November, 2017. Foot and root rot incidence 
of fenugreek under different treatments ranged 
from 10.41 - 34.11%, while the lowest incidence 
was observed in Seed treatment and soil drenching 
with Provax 200 WP (0.25%) and the highest 
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incidence was observed in untreated control. Seed 
treatment and soil drenching with Provax 200 WP 
(0.25%) resulted the highest number of seeds per 
plant (924.88), weight of seeds per plant (9.68 g) 
and seed yield (2.52 t/ha) which was followed by 
Seed treatment and soil drenching with Autostin 
(0.25%), Seed treatment and soil drenching with 
Cabriotop (0.3%) and Seed treatment and soil 
drenching with Turmeric powder (0.5%), and the 
lowest of these parameters were obtained from 
Control. 

Cultural management 

Effect of seed rate and sowing method on seed 
yield of fennel 

The experiment was carried out at the research field 
of Spices Research Sub-Centre, Faridpur during 
Rabi season, 2016-17 and 2017-18 to determine the 
optimum seed rate and suitable sowing method for 
Fennel cultivation. The experimental field belongs 
to high land of Low Ganges River Floodplain 
(AEZ 12) with clay loam in texture having 7.6-8.1 
soil pH. The experiment was laid out in a 
Randomized Complete Block Design (factorial) 
with three replications. Four different seed rates 
viz., 6, 8, 10 and 12 kg seed/ha and two sowing 
methods viz., Broadcasting and Line sowing 
method were evaluated. The seeds were 
continuously sown on19 November in 2016 and on 
09 November in 2017. The single plot size was 3m 
x 2m. Plant spacing was 40cm x 15cm.   The 
highest seed yield (1569 kg/ha in 2016-17 and 
1577 kg/ha in 2017-18) was recorded from the 
treatment combination of 10 kg seed/ha × line 
sowing method. The lowest seed yield (985.8 kg/ha 
in 2016-17 and 1083 kg/ha in 2017-18) was 
recorded from 6 kg seed/ha × Broadcasting 
method. 

Effect of harvesting time on seed quality of 
fennel 

A field experiment was conducted at Spices 
Research Sub-Centre, Faridpur during rabi season, 
2016-17 and 2017-18 to find out the proper 
harvesting stage of fennel both for chewing and seed 
purpose and to assure best quality fennel both for 
chewing and seed purpose. The experimental field 
belongs to high land of Low Ganges River 
Floodplain (AEZ 12) with clay loam in texture. The 
experiment was laid out in a Randomized Complete 
Block Design with three replications. The 
experiment comprised seven harvesting stage viz. 
30, 35, 40, 45, 50, 55, and 60 days after flowering in 

2016-17 while one harvesting stage 20 days after 
flowering was added in 2017-18. The seed of fennel 
variety BARI Mouri-2 was sown on 17 November in 
2016 and 15 November 2017, maintaining 40 cm x 
10 cm spacing. The results revealed that different 
treatments had significant effect on sensory 
attributes and yield of quality fennel seed. The 
fennel umbels which were harvested at 35 days after 
flowering (DAF) were superior to rest of the 
harvesting stages and recorded maximum sensory 
Scores and good for chewing quality fennel. For 
obtaining quality seed; umbels should be 
harvested/picked at 45DAF/ 50 DAF. 

Dill 

Varietal development 

Regional yield trial of dill 

The trial was conducted during rabi season of 2017-

2018 to evaluate the performance of advance dill 

lines at different agro ecological zone and to select 

the promising one for releasing a variety. The 

experiment was laid out in a RCB design with three 

replications. Two advanced dill line DL001and 

DL002 were evaluated against dill local line as 

check. The trial was conducted at six different 

location ie. Spices Research Sub Center, Faridpur 

(L1), Regional Spices Research Center, Magura (L2), 

Spices Research Center, Bogura (L3), Spices 

Research Sub Center, Lalmonirhat (L4), Regional 

Spices Research Center, Cumilla (L5) and Regional 

Spices Research Center, Gazipur (L6). The seeds 

were continuously sown in the different location 

within 10-15, November, 2017 respectively and 

harvested at different time of their maturity. Seed 

yield and other yield contributing characters were 

significantly different among the germplasm in 

different location. Among the location the higher 

amount of seed 2.71 t/ha was harvested by RSRC, 

Magura which was identical to RSRC, Cumilla (2.54 

t/ha). The lower amount of seed 2.06 t/ha was 

harvested by SRSC, Lalmonirhat. Among the three 

lines the highest seed yield 2.44 t/ha was obtained 

from the dill line DL001 and the lowest seed yield 

2.17 t/ha was obtained from the dill local line. In 

case of combined effect of location and dill line, 

Magura × DL001 gave the highest seed yield (2.86 

t/ha) followed by Magura × DL002 (2.77t/ha) and 

Cumilla x DL001 (2.72t/ha). However, the DL001 

line performed better in every location. The lowest 

(1.94 t/ha) seed yield was recorded from local line in 

Lalmonirhat location.  
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Celery 

Varietal development 

Collection and evaluation of celery germplasm 

The experiment was conducted at the research field 
of Spices Research Centre, Shibganj, Bogura 
during rabi season, 2017-18 to evaluate the 
performance of different celery germplasm and to 
select the promising one(s) for releasing a variety. 
The land was medium high and the soil was clay 
loam in texture. The experiment was laid out with a 
Randomized Complete Bock Design with three 
replications. Five celery germplasm collected from 
different region of Bangladesh were tested for the 
experiment. The seeds were continuously sown on 
1ST November in 2017 and harvested in 06 May 
2018. 

Ajwan 

Cultural management 

Effect of planting date and plant spacing on 
yield and yield components of ajown 
(Trachyspermum ammi L.) 

The experiment was conducted at Spices Research 
Sub-Centre Faridpur during rabi season, 2016-17 
and 2017-18 to find out the optimum planting time 
and plant spacing for maximizing seed yield of 
ajown. The experimental field belongs to high land 
of Low Ganges River Floodplain (AEZ 12) with 
clay loam in texture having 7.6-8.1 soil pH. The 
experiment was laid out in RCB design with three 
replications. Three sowing time viz., 01 November, 
15 November and 30 November and three plant 
spacing viz., 40 cm × 10 cm, 40 cm × 15 cm, 40 cm 
× 20 cm were compared to achieve the objectives. 
The highest seed yield (770.1 kg/ha in 2016-17 and 
1133 kg/ha in 2017-18) was recorded from treatment 
combination of crops grown on 15 November with 
40 cm × 10 cm spacing. The lowest seed yield 
(345.2 kg/ha in 2016-17 and 508.7 kg/ha in 2017-18) 
was recorded from crops grown on 30 November 
with 40 cm × 20 cm spacing. 

Post-harvest technology 

Effect of harvesting time on seed quality of 
ajown 

A field experiment was conducted at Spices 
Research Sub-Centre, Faridpur during rabi season, 
2017-18 to find out the proper harvesting stage of 
ajown to assure best quality for seed. The 
experimental field belongs to high land of Low 
Ganges River Floodplain (AEZ 12) with clay loam 

in texture. The experiment was laid out in a 
Randomized Complete Block Design with three 
replications. The experiment comprised five 
harvesting stage viz., 120, 127, 134,141 and 148 
days after emergence (DAE). The unit plot size was 
3m x 2m. The advance line TC GAZ 002 was used 
as test crop. Seeds were sown on 20 November in 
2017, maintaining 40 cm x 10 cm spacing. The 
whole umbel was harvested from 30 plants 
according to our design. The results revealed that 
different treatments had significant effect on yield 
and quality attributes of ajown seed. The ajown 
umbels harvested at 127 days after emergence 
(DAE) were superior to rest of the harvesting stages 
and recorded maximum sensory Scores and good for 
obtaining better quality ajown seed with optimum 
fiber content. 

Cumin 

Varietal development 

Evaluation of cumin germplasm 

The trial was conducted at Spices Research Centre, 
BARI, Shibganj, Bogura during rabi season of 2017-
2018 to evaluate the germplasm which collected 
from different sources and to identify the best 
germplasm with higher yield and other desirable 
characters for variety release.The experiment was 
laid out in RCB design with three replications. 
Eighteen different cumin genotypes (CN001, 
CN003, CN016, CN017, CN019, CN020, CN021, 
CN022, CN024, CN026, CN027, CN028, CN030, 
CN031, CN034, CN035, CN036 and CN038 ) were 
evaluated for yield and yield contributing character. 
Seeds were sown on 16 November, 2017 and 
harvested through 22-25 March, 2018. Seed yield 
and yield contributing characters were significantly 
different among the germplasm. The maximum 
germination (80%) was recorded from CN026 and 
the minimum germination (1.33%) was recorded in 
C003 genotype. The highest number (112.67)of  
umbel/plant was recorded from CN026 and the 
lowest (67.35) was recorded in CN003 genotpe. In 
case of disease severity, the lowest disease severity 
(11.30) was observed in CN026 and the highest 
disease severity (31.96) was recorded from 
CN020.The highest seed yield was obtained  from 
CN26 (617.18  kg/ha) and the lowest seed yield was 
recorded from CN003 (63.37 kg/ha). 

Regional yield trial of cumin 

The trial was conducted during rabi season of 
2017-18 to evaluate the performance of advance 
cumin lines at different agro ecological zone and to 
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select the promising one for releasing a variety. 
The experiment was laid out in a RCB design with 
three replications. Two advanced cumin lines viz., 
CN026 and CN028 were evaluated in this study. 
The trial was conducted at five different location 
viz., SRC, Bogura; RSRC, Gazipur; RSRC, 
Magura; SRSC, Faridpur and SRSC, Lalmonirhat. 
Seed yield and other yield contributing characters 
were significantly different between the germplasm 
in different location. The seeds were continuously 
sown in the different location within 10-22 
November, 2017 respectively and harvested 
through 25 March  to 10 April, 2018. Among the 
locations, the higher amount of seed 486.44 kgt/ha 
was harvested by SRC, Bogura, which was 
significantly different to other locations. The lower 
amount of seed 241.16 kgt/ha was harvested by 
SRSC, Lalmonirhat. Between the two lines, the 
highest seed yield 414.25 kg/ha was obtained from 
the cumin line CN026 which was statistically 
different from CN028 (345.10 kg/ha). In case of 
combined effect of location and cumin line, the 
higher amount of seed 536.88 kg/ha was harvested 
from CN026 in SRC, Bogura location.The lower 
amount of seed 144.00 kg/ha was harvested from 
the line CN028 in SRSC, Lalmonirhat location. It 
was found that the advanced cumin line CN026 
performed better in all locations. 

Insect pest and disease management 

Effect of sowing time on disease severity 
(Alternaria blight) and yield of cumin 

The experiment was conducted at Spices Research 
Center, BARI, Shibganj, Bogura, during rabi 
season of 2017-18 to find out appropriate sowing 
time to minimize the disease severity and increased 
the seed yield of cumin. The land was medium high 
and the soil was clay loam in texture. The 
experiment was laid out in a Randomized Complete 
Block Design with three replications. Size of the 
plot was 3.00 m × 1.5 m and plant spacing was 30 
cm × continuous sowing. Cumin line CN 026 was 
used in the experiment. Five sowing time viz., T1= 
seed sowing on 16 November (7days interval), T2= 
seed sowing on 23 November (7 days interval), T3= 
seed sowing on 30 November (7 days interval), 
T4= seed sowing on 7 December (7 days interval), 
T5 = seed sowing on 14 December (7 days interval) 
were evaluated. The lowest disease severity (PDI 
value 12.93) was recorded from T1 treatment (seed 
sowing on 16 November) and the highest disease 
severity (PDI value 55.13) was recorded from T5 
treatment (seed sowing on 14 December). The 
highest seed yield (622.2 kg/ha) was obtained from 

T1 treatment (seed sowing on 16 November) and 
the lowest (144.40 kg/ha) seed yield was recorded 
from T5 treatment (seed sowing on 14 December). 

Effect of sowing method on disease severity 
(Alternaria blight) and yield of cumin 

The experiment was conducted at Spices Research 
Center, BARI, Shibganj, Bogura, during Rabi season 
of 2017-18 to find out appropriate sowing method to 
minimize the disease severity (Alternaria blight) and 
increased the seed yield of cumin. The land was 
medium high and the soil was clay loam in texture. 
The experiment was carried out following 
Randomized Complete Block Design with three 
replications. Size of the plot was 3.00 m × 1.5 m and 
plant spacing was 30 cm × continuous sowing. 
Cumin line CN 026 was used in the experiment. 
Seven sowing method viz., T1 =  Broadcasting 
without bed, T2 = Broadcasting in raised bed,T3 = 
Line sowing without bed, T4 = Line sowing in raised 
bed, T5 = Line sowing in ridge (Ridge and Furrow 
method) with one line, T6 = Line sowing in ridge 
(Ridge and Furrow method) with two lines, T7 = 
Line sowing in ridge (Ridge and Furrow method) 
with three lines were evaluated. The lowest disease 
severity (PDI value 13.85)was recorded from line 
sowing in ridge (Ridge and Furrow method) with  
two lines followed by line sowing in ridge (Ridge 
and Furrow method) with three lines and the highest 
disease severity (PDI value 36.50) was recorded 
from seed sowing in broadcast without bed. The 
highest seed yield (604.20 kg/ha)was recorded from 
seed sowing in ridge with three lines which was 
identical to seed sowing in ridge with two 
lines(603.80 kg/ha) and the lowest seed yield 
(270.40 kg/ha) was recorded from seed sowing in 
broadcast without bed. 

Effect of fungicide in controlling alternaria 
blight of cumin  

The experiment was conducted at Spices Research 
Center, BARI, Shibganj, Bogura, during Rabi season 
of 2015-16, 2016-17and 2017-18 to find out the effect 
of fungicide(s) for the management of Alternaria 
blight of cumin. The land was medium high and the 
soil was clay loam in texture. The experiment were 
carried out following Randomized Complete Block 
Design with three replications. Size of the plot was 
3.5 m × 1.5 m and plant spacing was 30 cm × 
continuous sowing. Cumin line CN 026 was used in 
the experiment. Eight fungicides viz., T1= Amister 
Top 325 SC (Azoxystrobin + Difenoconazole) @ 
0.1%, T2= Cabriotop (Pyraclostrobin 5% + Metiram 
55%) @0.3%, T3= Companion (Carbendazim + 
Mancozeb) @0.2%, T4= Trizole 75WG 
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(Tebuconazole + Trifroxostrobin) @0.05%, T5 =  
Protect 52.2WP (Iprodione + Carbendazim) @0.2%, 
T6= Rovral 50 WP (Iprodion) @0.2%, T7 = Secure 
600 WG (Fenamidone + Mancozeb) @ 0.15%, 
T8=Deconil 500 SC (Chlorthalonil) @ 0.15% 
included T9=Control (untreated) were evaluated. The 
fungicides were sprayed 6 times at an interval of 7 
days from disease initiation (pre-flowering stage). 
Provax-200 @ 0.2% was used for seed treatments 
before sowing to control the seed borne pathogen. 
Seeds were sown on 9 November in 2015, 20 
November in 2016 and on 16 November in 2017. The 
lowest disease severity (6.24, 7.17 & 7.29 PDI in 
2015-16, 2016-17 & 2017-18, respectively) was 
recorded in Amister Top sprayed plots and the highest 
disease severity (78.81,51.33 & 58.79 PDI in 2015-
16, 2016-17 & 2017-18, respectively) was recorded in 
control plots. The highest percent efficacy of disease 
control (91.7%, 85.93% & 87.75% in 2015-16,  2016-
17 & 2017-18, respectively) was recorded from 
Amister Top sprayed plots and the lowest was 
recorded in Rovral sprayed plots (48.06%) in 2015-16 
and Trizole sprayed plots in 2016-17. The highest 
yield (467.60 kg/ha, 600.00 kg/ha & 635.70 kg/ha  in 
2015-16,  2016-1 & 2017-18, respectively) was 
obtained from Amister Top sprayed plots. In 2015-16, 
no yield was obtained from control plot however, the 
lowest yield (60.03 kg/ha) was recorded from Trizole 
sprayed plot. In 2016-17 & 2017-18, the lowest yield 
(85.03 kg/ha & 108.10 kg/ha respectively) was 
recorded from control plot. 

Determination of spray schedule of fungicide in 
controlling alternaria blight disease of cumin 

The experiment was conducted at Spices Research 
Center, BARI, Shibganj, Bogura, during Rabi 
season of 2016-17 and 2017-18 to determine the 
spray schedule of fungicide(s) in controlling 
alternaria blight disease of cumin. The land was 
medium high and the soil was clay loam in texture. 
The experiment was laid out with a Randomized 
Complete Bock Design with three replications. Size 
of the plot was 3.00 m × 1.5 m and plant spacing 
was 30 cm × continuous sowing. Cumin line CN 
026 was used in this experiment. Three spray 
schedule viz. S1: Spray at 7 days intervals, S2 : 
Spray at 10 days intervals, S3 :Spray at 13days 
intervals and three fungicides viz. F1 : = Amister 
Top 325 SC (Azoxystrobin + Difenoconazole) @ 
0.1%, F2 : Cabriotop @ 0.3% (Pyraclostrobin 5% + 
Metiram 55% WG) & F3 : Alternate spray of 
Amister Top and Cabriotop were used in this 
experiment. Provax-200 @ 0.2% was used for seed 
treatments before sowing to control the seed borne 
pathogen. Seeds were sown on 11 November, 2016 
and 16 November, 2017. The lowest disease 

severity (PDI value13.25 in 2016-17 and 12.48 in 
2017-18) was recorded from Amister Top @ 0.1% 
sprayed plot at 7 days interval and the highest 
disease severity (PDI value 44.17in 2016-17 and 
48.15 in 2017-18  ) was recorded from Cabriotop 
@ 0.3% sprayed plot and Alternate spray of 
Amister Top and Cabriotop respectively at 10 days 
interval. The highest yield (471.60 kg/ha in 2016-
17 and 604.33 kg/ha in 2017-18) was obtained 
from Amister Top @ 0.1% sprayed plot at 7 days 
interval and the lowest yield (161.7 kg/ha in 2016-
17and 177.78 kg/ha in 2017-18) was obtained from 
Cabriotop @ 0.3% sprayed plot at 13 days interval. 

Akangi 

Varietal Development 
Regional yield trial of promising akangi lines 

The experiment was conducted at Spices Research 
Centre Shibganj, Bogura, Regional Spices Research 
Center Magura and Spices Research Sub-center 
Lalmonirhat during April 2017 to March 2018 to 
study the regional adaptability of the selected akangi 
lines and to select promising akangi  line for 
releasing variety. The experiment was laid out in 
randomized complete block design with three 
replications. Three advance lines of Akangi viz. 
AK001, Ak002 & AK003 were used in this study. 
The crop was planted on 17 May 2017 and harvested 
on 20 February 2018. In case of location the 
maximum yield (13.72 t/ha) was recorded from 
Magura Location and the minimum (9.48 t/ha) was 
found at Bogura location. The highest dry matter 
(20.88%) was found at Magura location and the 
lowest (17.53%) was recorded at Lalmonirhat 
location. The line AK001 gave the highest rhizome 
yield (15.37 t/ha) and the lowest (8.89 t/ha) was 
recorded from AK002. The highest dry matter 
(22.70%) was found from AK001 and lower 
(17.16%) was recorded from AK003. The highest 
disease severity (18.46%) was recorded from AK003 
and the lowest (9.51%) was found from AK001. In 
case of combined effect, it was observed that AK001 
gave the highest rhizome yield (15.80 t/ha) at 
Lalmonirhat location and the lowest (7.16 t/ha) was 
recorded from AK003 at Bogura location. The 
highest dry matter (24.88%) was found from AK001 
at Magura location and lower (15.62%) was 
recorded from AK003 at Lalmonirhat location. 

Chive 

Varietal Development 
Regional yield trial of promising chive lines 

The experiment was conducted at Spices Research 
Centre, Shibganj, Bogura, Regional Spices 
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Research Centre Magura and Spices Research Sub-
centre Lalmonirhat during April 2017 to March 
2018 to study the performance of selected chive 
lines and to select promising chive line(s) for 
releasing variety. The experiment was laid out in 
randomized complete block design with three 
replications. Three advance lines of chive viz. 
CH001, CH002, & CH003 were used in this study. 
The crop was planted on 07 August 2017 and 
harvested on 10 November 2017. It was found that 
Lalmonirhat location gave the highest fresh leaves 
yield (9.19 t/ha) and minimum yield (6.88 t/ha) was 
found at Bogura location. The highest whole plant 
yield (12.49 t/ha) was recorded from Lalmonirhat 
location and the lowest yield (8.56 t/ha) was found 
at Magura location. Bogura and Lalmonirhat 
location showed the highest disease severity (2.33) 
and the lowest (2) was recorded at Magura 
location. In case of lines, it was found that CH001 
gave the highest fresh leaves and whole plant yield 
(9.17 t/ha and 13.24 t/ha, respectively) and the 
lowest (6.26 t/ha and 8.41 t/ha, respectively) was 
recorded from CH003. The highest disease severity 
(2.66%) was recorded from CH003 and the lowest 
(2%) was found from CH001 and CH002. The 
combined effect of location and advanced lines of 
chive, it was observed that CH001 gave the highest 
fresh leaves yield (11.10 t/ha) at Lalmonirhat 
location and minimum (5.33 t/ha) was recorded 
from CH003 at Bogura location. The line CH001 
gave the highest whole plant yield (17.33 t/ha) at 
Lalmonirhat location and lower (7.07 t/ha) was 
recorded from CH003 at Magura location. The 
maximum disease severity (3%) was recorded from 
CH003 at Bogura and Lalmonirhat location and 
rest of them showed minimum (2%) disease 
severity. 

Bay leaf 

Varietal development 

Evaluation of bay leaf germplasm 

The study was conducted at spices research sub-
station, Citrus Research Station, BARI, Jaintiapur, 
Sylhet during July, 2017 to May, 2018 for finding 
out a suitable germplasm as variety. Three bay leaf 
germplasm CT Jai-001, CT Jai-002 and CT Jai-003 
were selected for the study. A wide variability was 
observed in different parameters such as pungency 
and size of leaf, yield, pest and diseases infestation 
among the germplasm studied. CT Jai-001 was 
superior with biggest leaf followed by CT Jai-003.  
Among the accessions CT Jai-001 also gave highest 
yield but leaf aroma was higher in CT Jai-003. 

Insect pest and disease management 

Assessment of chlorophyll loss due to infestation 
of gall mite on bay leaf 

The field experiment was conducted at Spices 
Research Centre, Shibganj, Bogura, Bangladesh 
during May 2018 to analyze the percent loss of 
chlorophyll a and b induced by Aceria doctersi and 
to assess the damage potential of gall mite within 
the leaf galls of Cinnamomum tamala. BARI 
Tejpata-1 were used for the study. For this, two sets 
representing the experimental and control samples 
were selected. The experiment was carried out in 
May when the gall formation was found maximum 
in the field. For quantitative assessment of 
chlorophyll, 1 gram tissue each from the normal 
and galled leaves tissues bearing 10, 20, 30, 40, 
>50 galls respectively were weighed out separately. 
Each sample cut into small pieces and then ground 
into a fine pulp in a clean mortar with the addition 
of 10 ml of 80% acetone. The pulp prepared of 
each sample was then centrifuged individually at 
5000rpm for 5 minutes and the supernatant was 
transferred separately to volumetric flasks and 
made up to 100ml with 80% acetone. The 
procedure was repeated until the residue became 
colorless.The absorbance of each solution was 
measured at 645nm and 663nm against the solvent 
blank in a UV-VIS spectrophotometer. The highest 
chlorophyll a (8.24 milligram/gm) and chlorophyll 
b (2.29 milligram/gm) content was recorded from 
control sample containing no gall tissue and the 
lowest chlorophyll a (2.18 milligram/gm) and 
chlorophyll b (0.64 milligram/gm) content was 
recorded from the sample containing ≥50 gall /1gm 
leaf sample. Eriophyid mite galls were negetively 
correlated with chlorophyll a (r= -0.98245**) and 
chlorophyll b (r= -0.95525**) content of bay leaf. 

Betel leaf 

Varietal development 
Evaluation of betel leaf germplasm  

This experiment was conducted at Spices Research 
Center, BARI, Shibganj, Bogura during 2017-18 to 
select the promising betel leaf germplasm for 
releasing a new variety. The land was medium high 
and the soil was sandy loam in texture. Twelve 
different betel leaf genotypes (BL001, BL002, 
BL004, BL005, BL008, BL010, BL012, BL016,  
BL0021 and BL025) along with BARI Paan -1 and 
BARI Paan -2 (used as check) were evaluated based 
on their  yield and yield contributing characters. The 
experiment was laid out in a Randomized Complete 
Block Design with three replications.  In 2017-18, 
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among the germplasm, the highest (181.50 cm2 in 
kharif-2 and 150.90 cm2 in rabi) leaf area was 
recorded from BL025 and the lowest (140.10  cm2) 
was recorded in BARI Paan-1 during kharif-2 
season. In rabi, the lowest leaf area (121.50 cm2) 
was recorded from BL004. The maximum number 
of leaves (32.93 lakh/ha/years) was recorded from 
BL025 and the minimum number of leaves (26.12  
lakh/ha/years) was recorded from BL008. The 
highest leaf (fresh) yield (16.75 t/ha/year) was 
recorded from BL025 and the lowest leaf (fresh) 
yield (12.59 t/ha/years) was recorded from BL010. 

Black pepper 

Cultural management 

Studies on multiplication methods of black 
pepper var. BARI Golmorich-1 

An experiment was conducted to study different 
multiplication methods of black pepper (Piper 
nigrum) var. jaintia gol morich at Spices Research 
Sub-station, Citrus Research Station, BARI, 
Jaintiapur, Sylhet from April’ 2017 to March’ 2018. 
The experiment consisted of four different 
multiplication method as treatment viz. T1=Bamboo 
split method, T2=Soil mound method, T3=Serpentine 
method and T4=Traditional Method. The experiment 
was conducted in Randomized Complete Block 
Design with four replications. In the treatment 
bamboo split method, split halves of bamboo (1.5 m) 
septa at 30 cm interval were fixed at 45° angle on a 
strong support. For planting the cutting a trench of 
45cm×30cm×2m was dug and filled with cow dung, 
soil and sand mixture (1:1:1). Rooted cuttings were 
planted at 20 cm spacing during March 2013. Lower 
portion of the bamboo were fixed in soil. In the 
treatment soil mound method a soil mound of 2.5 m 
x 0.60 m (45° angle) of 2 m length was prepared 
using locally available soil. In the upper layer of 5 
cm of soil mound, well decomposed cow dung was 
mixed @ 1 kg/sqm and rooted cuttings were planted 
at the base of soil mound at 20 cm spacing during 
March 2013. For planting the cuttings, a trench of 
0.3 m × 0.3 m × 1.0 m was opened and filled with 
cow dung, soil and sand mixture (1:1:1). In the 
treatment serpentine method For planting the rooted 
cuttings, a trench of 0.3 m × 0.3 m × 1.0 m was 
opened and filled with cow dung, soil and sand 
mixture (1:1:1). As the cutting produced nodes poly 
tub 25cm×10cm was kept under each node and kept 
contact with soil by the help of forcep like coconut 
leaflet midrib. This process was repeated 
continuously as the vine elongates. In the treatment 
traditional method mature runner shoot was selected 

from vines and four-node cuttings were prepared and 
planted in polythene bags of 4" x 6" filled with 
potting mixture. The planted cuttings were irrigated 
by watering cane regularly. Nursery roofing sheet 
was provided on top of each treatment. The vines in 
soil mound method exhibited superior performance 
with respect to length and root production/ node. The 
availability of cuttings from soil mound method was 
also the highest. The rooting percentage of cuttings 
obtained from soil mound and bamboo split method 
were significantly superior over traditional method 
of multiplication. The B:C ratio for marketable black 
pepper sapling by soil mound method was the best 
(1.91:1.0). 

Post-harvest technology 

Effect of blanching time and drying method on 
the quality of black pepper 

The experiment was conducted at Hill Agricultural 
Research Station, khagrachari during December, 
2017. Pepper berries were harvested one or two 
berries per spike turned orange or red. Then the fruit 
spikes were threshed. The fresh pepper berries were 
stored at zero degree centigrade at post-harvest 
technology division, Gazipur. Then that was kept in 
room temperature for two hours and subjected to 
blanching. The blanching of threshed pepper berries 
was carried out by placing the berries in a perforated 
vessel and then immersing the container in boiling 
water. The experiment was done following 
Randomized Complete Block Design (RCB)  with 
three replications and blanching time was considered 
as factor A (blanching time) T1= No blanching, T2=1 
min, T3=2min, T4=3min, T5=4min and T6 =5 min 
blanching. Then the materials were dried followed by 
factor B (drying method) M 1=sun drying and 
M2=mechanical drying. Everyday sunshine hours 
were recorded during drying the blanched peppers. 
For every treatment 250 gram berries were used. 
Blanched berries needed lowest time for drying 
compared to unblanched berries. Mechanical dryer 
needed lowest time compared to sun drying to get 
dried berries. Moisture content after drying was 
highest in sun dried berries and lowest (7- 5%) in 
mechanically dried berries. Moisture percentage of 
traditionally processed berries (unblanched) was 
highest compared to blanched berries. Drying 
duration and moisture content after blanching 
decreased with the increase of blanching time. For 
moisture content after drying and dry matter content 
after drying, there were no differences among the 
blanching time. Blanched pepper followed by 
mechanical drying was found to have good quality. 

 



 

 

 

 

 

Eggplant  

Genetic diversity of eggplant germplasm  

The study was conducted at the experimental field 

of Olericulture Division, HRC, BARI, Gazipur 

during 2017-18 to assess the extent of genetic 

diversity among 21 eggplant germplasm. The 

collected germplasm originating from different 

local and exotic sources were subjected to cluster 

analysis. The germplasm were constellated into 

five distinct groups with the range of 3 germplasm 

in cluster II, cluster III and cluster IV to 7 

germplasm in cluster V. The inter-cluster distance 

in all cases was larger than the intra-cluster 

distance. Maximum inter-cluster distance (17.053) 

was observed between germplasm of cluster II and 

II followed by cluster I and II (14.754) and 

minimum was found between germplasm of cluster 

II and III (4.104). The highest intra cluster value 

(4.438) was observed in cluster V. Mean 

performance of different clusters revealed that 

cluster I recorded the highest mean value for 

number of marketable fruit (32.40), cluster II for 

average fruit weight (147.33 g), fruit weight per 

plant (3.51 kg), fruit diameter (7.33 cm), fruit yield 

(38.57 t/ha), Cluster III  for fruit length (24.00cm), 

Cluster IVfor plant height at 1st harvest (74.33 

cm), plant height at last harvest (126.67 cm), while 

some desirable lowest mean value was observed 

viz., days to 1st harvest (105.00) in cluster I and 

FSB infested fruit (15.33 %), BW infestation 

(0.00%) cluster II. Therefore, inbreds belong to 

cluster I, cluster II and cluster IV would be given 

higher priority for crossing in future eggplant 

hybridization programme. 

Evaluation of brinjal germplasm (Patuakhali 

region) 

Thirty eight brinjal germplasm was collected from 
different location of Patuakhali-Barguna region and 
planted at Regional Horticulture Research Station, 
Lebukhali, Patuakhali during kharif 1 season of 
2018 to evaluate the yield and other horticultural 

traits. The germplasm showed wide range of 
variability among them. Among the germplasm 
SMP 39, SMP 42 gave the highest yield per plant 
and 1-6, 1-10, 3-11, 7-1, 7-2, 7-6, SMP 38, SMP 41 
and SMP 51 gave moderate yield. Among them 1-
6, 7-1, 7-2 and 7-6 are large fruited and green skin 
color. The lines 1-10, 3-11, SMP 39, SMP 42 and 
SMP 51 were also large fruited and purple to 
purple black skin color. SMP 38 was long with 
white skin color and SMP 41 was large fruited and 
white skin color. As market demand of brinjal 
depends on shape, size and color, these lines could 
be trialed in separate groups for further evaluation 
for variety release. 

Evaluation of eggplant germplasm (Jamalpur 

region) 

The study was conducted with 12 eggplant 
germplasm at the farm of RARS, Jamalpur during 
winter season of 2017-2018 to develop new high 
yielding OP variety. The highest (232.6) number of 
fruits per plant was noted from the line SM Jam013 
and the lowest (12.0) number of fruits per plant 
was noted from the line SM Jam015. Maximum 
yield (52.45 t/ha) was produced by the line SM 
Jam012 and minimum yield (25.02 t/ha) was 
produced by the line SM Jam014. Considering 
earliness and other horticultural traits, the lines SM 
Jam012, SM Jam015, SM Jam013, SM Jam09 and 
SM Jam010 can be selected for preliminary yield 
trial.   

Preliminary yield trial of eggplant lines during 

summer 

The study was conducted with 13 eggplant lines/ 
variety at the farm of Olericulture Division, HRC, 
BARI, Gazipur during the summer season of 2017 
to develop new high yielding OP variety having 
tolerance to high temperature, high humidity, 
eggplant fruit and shoot borer, bacterial wilt and 
phomopsis blight. The lines varied significantly for 
their response to all characters (P<0.05). The line 
SM286A required minimum 90.67 days to first 
harvest. Maximum marketable fruit number was 
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obtained by SM323 (41.56). Heavy sized fruit was 
harvested by SM328 (111.84 g), which was 
statistically similar with SM275 (107.33 g), 
SM236A (97.00 g). The range of fruit infection by 
BFSB was 12.56 - 23.33 %, while lowest in 
SM236A (12.56 %). In case of bacterial wilt (BW) 
infestation at field level performance, zero percent 
incidences was observed in SM232, SM236A, 
SM286A, SM328. The yield range of eggplant 
lines was 12.47 - 39.72 t/ha. The highest fruit yield 
was recorded from the line SM236A (39.72 t/ha), 
which was followed by SM323 (34.50 t/ha), 
SM232 (34.28 t/ha), SM328 (32.49 t/ha), BARI 
Begun-10 (31.45 t/ha), SM286A (29.88 t/ha), 
SM275 (29.49 c t/ha) and lower yield were 
recorded from SM313 (12.47 t/ha). Considering 
earliness, tolerance to fruit infection by BFSB, 
bacterial wilt infestation, phomopsis blight 
infestation, attractive fruit shape and fruit colour, 
last of all fruit yield, the lines SM232, SM275, 
SM288, SM323, SM328 were found promising. So 
these five lines can be selected for further 
confirmation. 

Preliminary yield trial of eggplant lines for 

winter (green type) 

The study was conducted with 18 eggplant lines/ 
variety at the farm of Olericulture Division, HRC, 
BARI, Gazipur during the winter season of 2017-
18 to develop new green type high yielding OP 
variety having tolerance to eggplant fruit and shoot 
borer and bacterial wilt.The lines varied 
significantly for their response to all characters 
(P<0.05). The line SM 083F required minimum 
105 days to first harvest. Maximum marketable 
fruit number was obtained by SM083A (30.33). 
Heavy sized fruit was harvested by SM275 (175 g), 
followed by SM289 (170 g), SM279 (169 g), 
SM083E (165 g), SM253 (164 g). The range of 
fruit infection by BFSB was 10.33 -19.007 %, 
while lowest in SM262 (10.33 %). In case of 
bacterial wilt (BW) infestation at field level 
performance, zero percent incidence was observed 
in SM262, SM275, SM279, SM291B. The yield 
range of eggplant lines was 18.62- 43.36t/ha. The 
highest fruit yield was recorded from the line SM 
275 (43.36 t/ha), which was statistically similar 
with which was statistically similar with SM 279 
(39.85 t/ha), SM 291B (38.59 t/ha), SM083B 
(38.42 t/ha), SM 262 (38.17 t/ha), SM 253 (37.43 
t/ha). Considering earliness, tolerance to fruit 
infection by BFSB, bacterial wilt infestation, 
attractive fruit shape and fruit colour, the lines SM 
275, SM 279, SM 291B, SM083B , SM 262, SM 

253 were found promising. So these six lines can 
be selected for further confirmation. 

Advanced yield trial of eggplant lines for winter 

A study on the performance of fifteen selected 

advance eggplant lines with BARI Begun-4 

(Check) was conducted at the experimental farm of 

Olericulture Division, HRC, BARI, Gazipur, 

Bangladesh during the winter season of 2017-18 to 

observe the performance of the selected lines. The 

lines SM232A, SM236A, SM236C took the 

minimum (101.33 days) identical days to first 

harvest and the lines SM181B (181B) and SM 290 

(120.33) took the maximum days. Statistically 

identical maximum fruit number  were produced by 

the lines/variety SM236A, SM259 and BARI 

Begun-4 which ranges (31.33-29.66 no.) followed 

by others lines while the minimum (16) was from 

SM288. The lines SM222B (27.67cm) and 232A 

(27.33) produced the longest fruit while SM259 

produced the shortest fruit (9.83 cm). The highest 

diameter fruit was recorded from SM267 (8.3 cm), 

while the lowest was from SM259 (3.73cm). Plant 

height at first harvest the tallest identical plant was 

obtained from SM232A (69.0cm) and the shortest 

was from SM222C (44.66cm). The highest plant 

height at last harvest was SM253B (113.33cm) and 

the lowest was from SM236A (71.67cm). 

Statistically identical fruit yield per hectare was 

obtained from SM232 (36.46t), SM232A (37.48t), 

SM 236A (37.62t) and SM267 (37.03t) followed by 

SM222D (33.61) while the lowest was from 

SM259 (19.06t). Minimum infestation by fruit and 

shoot borer was observed in SM236A (9.66%) 

followed by SM232 (12%), SM259 (10%), 

SM269A (11.33%) and the highest infestation was 

observed from SM257 (17.67%) followed by 

SM252B (17%). The lines SM232A, SM257, 

SM288 and BARI Begun-4 showed tolerant against 

BW while SM259 (16.66 %) showed the highest 

level susceptible against BW. Considering 

earliness, high yield and pest tolerance, the lines 

SM232, SM232A and SM236A, SM257, SM222D 

were found promising and may be recommended 

for RYT. 

Advanced yield trial of eggplant lines (Ishurdi 

region) 

The study was conducted with seven eggplant lines 
at the farm of RARS, Ishurdi during winter season 
of 2017-2018 to develop new high yielding OP 
variety. The tested lines gave satisfactory yield and 
it ranged from 32.06-56.06 t/ha. However, the 
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highest marketable yield (56.06 t/h) was recorded 
from SM Isd-027 and the lowest yield (32.06 t/ha) 
from SM Isd-028. Considering earliness and other 
horticultural traits, attractive fruit shape and fruit 
colour, last of all fruit yield, the line M Isd-027 was 
found promising. So this M Isd-027  line can be 
selected for further confirmation. 

Regional yield trial of eggplant lines for winter 

Three advanced eggplant lines SM021, SM 216 
and SM 233 including check variety BARI Begun-
4 were evaluated at five locations viz., Joydebpur, 
Burirhat, Jamalpur, Rahmatpur, Jessore of BARI 
research stations, during winter season of 2017-18 
to observe their yield potentiality at different 
locations. On an average, the advanced line SM 
216 possessed the highest number of marketable 
fruits per plant (40.51) followed by SM 233 (30.83) 
and corresponding highest yield was produced by 
SM 216 (38.65 t/ha) followed by SM 233 (30.78 
t/ha). Considering higher yield and other 
horticultural traits, the lines SM216 and SM233 
were found promising and may be release as new 
OP eggplant variety. 

Performance of eggplant hybrids for winter 

The study on the performance of thirty-two eggplant 
hybrids/ variety were evaluated at the experimental 
farm of Olericulture Division, HRC, BARI, Gazipur, 
Bangladesh during the summer season of 2017-18 to 
develop high yielding F1 eggplant varieties tolerant 
to bacterial wilt. The lines varied significantly 
(P<0.05) for their response to all character. The most 
delay harvested line was F1 216x20 (114 days) 
followed by 48x206, 204A x 206, 206 x 233, 217A x 
216, EG203X1, EG203x 216. The highest 
marketable fruit number per plant (38.33) was 
obtained by F1 14X233, followed by F1 1X217, 
4X217A, 5X233, 19X216, while the lowest by 
F1EG203X5(15.14). The heaviest fruits were 
obtained from the line F1 21X18 (203.77 g) and the 
lightest fruit was observed from F1 19X216 (74.05 
g). Considering earliness, yield performs BFSB and 
bacterial wilt tolerance, fruit shape and colour, four 
hybrids viz., F1 F14X217A, 5X11, 5X20, 5X216, F1  
were found promising for earliness, high yield, and 
bacterial wilt tolerance, fruit shape, fruit colour and 
may be recommended for AYT in the next year 
winter season.  

Preliminary yield trial of eggplant hybrids for 

summer 

The study was conducted with twenty F1 lines/ 
variety at the farm of Olericulture Division, HRC, 

BARI, Gazipur during the summer season of 2017 
to develop new high yielding hybrids having 
tolerance to high temperature, humidity, eggplant 
fruit and shoot borer, bacterial wilt and phomopsis 
blight. The lines varied significantly for their 
response to all characters (P<0.05). The hybrid F1 

14X216 required minimum 90.33 days to first 
harvest. Maximum marketable fruit number was 
obtained by F1 14x 233 (66.92). Heavy sized fruit 
was harvested by F1 19X5 98.11 g), which was 
identical with F1 5X8 (95.17 g), F1 5X203 (95.17 
g). The range of plant height at first and last harvest 
was 70.00 - 97.88 days and 92.89 - 137.11 days, 
respectively. The range of fruit infection by BFSB 
was 7.40 - 15.40 %, while lowest in F1 5X8 (7.40 
%), which was identical to F1 13X11 (7.45 %). At 
field level performance, zero percent bacterial wilt 
and phomopsis blight diseases incidence was 
observed in F1 1X216, F1 1X233, F1 14X233, F1 

19X203, F1 19X216. The yield range of eggplant 
hybrids was 24.68- 41.49 t/ha. The highest fruit 
yield was recorded from the line F1 14X233 (41.39 
t/ha), followed by F1 14X216 (35.70 t/ha), F1 

1X233 (34.08 t/ha), F1 19X216 (33.80 t/ha), F1 

5X233 (33.75 t/ha), F1 5X8 (31.54 t/ha), and lowest 
yield were recorded from F1 14X5 (24.68 t/ha). 
Though the yield was higher in the hybrids F1 

14X233, F1 14X216, F1 1X233, F1 19X216 , F1 

5X233, F1 5X8,  but considering earliness, 
tolerance to high temperature, fruit infection by 
BFSB, bacterial wilt and phomopsis blight 
infestation, attractive fruit shape and fruit colour, 
the hybrids F1 1X233, F1 5X8, F1 13X11, F1 

14X233, F1 14X216, F1 19X216, F1 19X233, F1 

21X221B were found promising. So these seven 
hybrids can be selected for advance trial. 

Preliminary yield trial of eggplant hybrids for 

winter (Green type) 

The study was conducted with ten green type 
advance F1’s lines at the farm of Olericulture 
Division, HRC, BARI, Gazipur during the winter 
season of 2017-18 to develop new high yielding 
hybrids having tolerance to eggplant fruit and shoot 
borer, bacterial wilt and little leaf. The lines varied 
significantly for their response to all characters 
(P<0.05). The hybrid F1 21x11required minimum 
101.00 days to first harvest. Maximum marketable 
fruit number was obtained by two identical hybrids 
viz., F121X221B (33.60) and F1220X11 (33.30), 
while heavy sized fruit was harvested by 
F112X217A (142.22 g). The range of fruit infection 
by BFSB was 10.00 -20.66 %, while lowest in 
F121X221B, F1220X221B, F113X221B (10.00 %). 
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In case of bacterial wilt (BW) infestation at field 
level performance, zero percent incidence was 
observed in zero percent incidence was observed in 
F112X11, F113X221B, F121X11, F121X221B, 
F1220X11, F1220X221B, BARI Hybrid Begun-4, 
while no infestation of little leaf disease was 
observed in these lines. The yield range of eggplant 
hybrids was 29.51 - 46.66 t/ha. The highest fruit 
yield was recorded from the hybrids F121X221B 
(46.66 t/ha), which was statistically similar 
F113X221B (46.01 t/ha), F1220X221B (42.02 t/ha), 
F121X11 (41.98 t/ha), F112X11 (39.65 t/ha). 
Though the yield was higher in the hybrids F1 1x5, 
F1 1x19, F1 13x12 but considering earliness, 
tolerance to fruit infection by BFSB, bacterial wilt 
infestation, attractive fruit shape and fruit colour, 
the hybrids F112X11, F113X221B, F121X11, 
F121X221B, F1204AX11, F1220X221B were found 
promising. So these six lines can be selected for 
further confirmation. 

Advanced yield trial of eggplant hybrids for 

summer 

The study on the performance of four advanced 
eggplant hybrids was conducted at the 
experimental farm of Olericulture Division, HRC, 
BARI, Gazipur, Bangladesh during the summer 
season of 2017 to develop new hybrids having 
tolerance to eggplant fruit and shoot borer and 

bacterial wilt. The hybrid F1 5 11 took minimum 
days to first harvest. The BARI Hybrid Begun-4 
produced the highest marketable fruit number per 
plant. The BARI Hybrid Begun-3 produced the 
longest fruit , while F1 13X12 produced maximum 
diameter fruit . Zero percent bacterial wilt 
incidences was observed in F1 5X11, BARI Hybrid 
Begun-3, BARI Hybrid Begun-4. Among the 
advance lines, the significant higher yield (46.28 
t/ha) was produced by F1 5X11 and F1 13X229 . 
Minimum infestation by eggplant fruit and shoot 
borer was observed in BARI Hybrid Begun-2 and 
F113x229. The results of the present study revealed 
that two hybrids viz., F1 5X11 and F1 13X229 were 
found promising for earliness, high yield, pest and 
bacterial wilt tolerance, fruit shape, fruit colour and 
may be recommended for RYT in the next summer 
season.  

Regional yield trial of eggplant hybrids for 
winter 

A study on the regional yield performance of five 
advanced eggplant hybrids was conducted at five 
experimental farm viz., Joydebpur, Burirhat, 
Jamalpur, Rahmatpur, Jessore of BARI during the 

winter season of 2017-18  to observe their yield 
and yield potentiality. On an average, the advanced 
hybrid line F1 14x5 possessed the highest number 
of marketable fruits (54.95) per plant followed by 
F1 1x19 (54.22) and the lowest was by commercial 
hybrid variety ‘Green Ball’ (31.17). The 
corresponding yield was also highest in case of the 
F1 14x5 (50.25 t/ha) followed by F1 13x12 (49.79 
t/ha), F1 1x5 (46.45t/ha) and lowest was by Green 
Ball (31.17 t/ha). Considering higher yield, other 
horticultural traits and fruit shape, colour, three 
hybrids viz., F1 14x5, F1 13x12 and F1 1x5 were 
found promising and may be proposed for release 
as new hybrid variety.   

Screening of BARI released eggplant varieties 
against salinity  

A pot experiment was conducted at the research 
field of Olericulture Division, HRC, BARI, 
Joydebpur, Gazipur during the rabi season of 2017-
18 to screen out salt tolerant eggplant variety (ies). 
Fifteen eggplant varieties viz.; BARI Begun-1 
(BB1), BARI Begun-4 (BB4), BARI Begun-5 
(BB5), BARI Begun-6 (BB6), BARI Begun-7 
(BB7), BARI Begun-8 (BB8), BARI Begun-9 
(BB9), BARI Begun-10 (BB10),  BARI Hybrid 
Begun-2 (BHB2), BARI Hybrid Begun-3 (BHB3), 
BARI Hybrid Begun-4 (BHB4), BARI Bt Begun-1 
(Bt1), BARI Bt Begun-2 (Bt2), BARI Bt Begun-3 
(Bt3) and BARI Bt Begun-4 (Bt4) were included in 
this study. After transplanting into 15-L pots, the 
plants were exposed to 0 (control), 4 and 8 dS/m 
salinity stresses and continued upto 30 days. The 
results revealed that soil salinity reduced plant 
height, number of leaves/plant, fresh weight of 
shoot, number of fruits/plant, individual fruit 
weight and fruit yield/plant in all eggplant 
varieties. On the other hand, fresh weight of root in 
most of the eggplant varieties was increased with 
increasing soil salinity. In control treatment, the 
highest fruit yield was recorded from Bt4, BB5 and 
BB6. The varieties BB1, BB8 and BB6 provided 
maximum fruit yield at 4 dS/m salinity while, BB1, 
BB2 and BB6 produced the highest yields at 8 
dS/m salinity stress. From the current study it can 
be stated that BB1, BB8 and BB6 were tolerant to 4 
dS/m salinity stress, but none of the brinjal 
varieties found to be tolerant to 8 dS/m salinity 
stress.  

Response of summer eggplant genotypes to 

saline conditions 

The experiment was conducted in the glass house 
of HRC, BARI (23.9939 N, 90.41133 E) during 
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summer season of 2017 hydroponically (non 
circulation system). The impact of four levels of 
sodium salt (NaCl) (0.0, 6.0, 8.0 and 10.0 dS/M) on 
nine summer eggplant genotypes/varieties (BARI 
Bagun-8, BARI Bagun-10, Line 1x 5, Line 1x9, 
Line 14 x 5, SM021, SM048, SM058 and SM032) 
was studied. A specialized plastic pipe system 
(made of 4 inch PVC pipes) with some holes 
distributed equidistantly were prepared for growing 
of the crop hydroponically. Seedlings were raised 
in seed bed. After 30 days of sowing, seedlings 
were transferred to hydroponic system (3 leaf 
stage). Growth parameters, chlorophyll content 
(SPAD value) and efficiency of photo system II 
(Fv/Fm value) of eggplant genotypes were 
investigated under salt stress. Results of this study 
showed a considerable decrease in growth criteria 
(plant height, number of leaves/plant, leaf area, 
shoot fresh weight and shoot dry weight with the 
increase in salinity levels. In conclusion, eggplant 
genotypes showed variation in their response to salt 
tolerance and the three genotypes Line 1 x 3, 
SMO58 and SM021 were found as moderately 
sensitive to salinity. The experiment will be 
conducted for the next year for the conformation of 
the result. 

Graft compatibility and yield potentials of newly 

developed Bt brinjal varieties on cultivated 

solanum rootstock 

Graft compatibility and yield potentials of Bt 
Brinjal varieties on cultivated solanum rootstock 
was conducted at RHRS, Shibpur, Narsingdi during 
the winter season of 2017-2018. The commercial 
cultivation of four Bt-Brinjal varieties viz. BARI 
Bt Begun-1, BARI Bt Begun-2, BARI Bt Begun-3 
and BARI Bt Begun-4 which were grafted on two 
root stocks viz. BARI Begun-8 and BARI Begun-
10. The non-grafted Bt Brinjal varieties are termed 
as control. Maximum plant height 55.88 cm was 
found in Bt- Begun-2 and minimum 36.11 cm in 
combination effect of root stock BARI Begun-8 
grafted with BARI Bt Begun-3. Maximum fruit 
length, fruit breadth and individual fruit weight 
were found in control treatment BARI Bt Begun-4. 
Whereas number of fruits per plant maximum were 
found in Bt Begun-2 grafted with root stock BARI 
Begun-10. Main combination effect showed that 
bacterial wilt disease incidence was reduced 
significant on grafted plant. Maximum 38.10% 
bacterial wilt disease incidence was found in 
control rootstock BARI Bt Begun-3. But all 
controlled treatment such as BARI Bt Begun-1, 2, 
3, 4 were found more susceptible in bacterial wilt 

than grafted plants. Root stock of BARI Begun-8 
showed better performance than BARI Begun-10 
against wilting because of this variety is more 
resistance of bacterial wilt. Maximum yield per 
plant 3.35 kg, yield per plot 23.51kg and yield per 
hectare 22.38 t/ha were found in BARI Bt Begun-2 
grafted with root stock BARI Begun-10. 

Effect of grafting compatibility of different 

rootstocks and scions on yield of eggplant 

A field experiment was conducted at Olericulture 
Division, HRC, BARI, Gazipur, Bangladesh, 
during the period from October 2017 to April 2018 
to study the effect of grafting compatibility of 
different rootstocks with different scions for 
eggplant. The 24 grafted treatments (6 scion x 4 
rootstock) and 6 non grafted treatments of eggplant 
(Solanum melongena L.) showed significant 
variation in grafted and non-grafted different 
characters studies. Thirty treatment combinations 
showed significant better yield, fruit and shoot 
borer infestation. Among the thirty treatment 
combinations grafted on different rootstock like S. 
sisymbriifolium, BARI Begun-8, BARI Begun-10 
and EgN 203 with several scions viz., BARI 
Begun-4, BARI Begun-9, BARI Hybrid Begun-2, 
BARI Hybrid Begun-4, BARI Bt Begun-2, BARI 
Bt Begun-4. The highest marketable fruit in grafted 
treatment was observed in T4 (28.97 fruit/plant) 
followed by in T1 (26.9 fruit/plant), in T5 (26.47 
fruit/plant), while average fruit weight in grafted 
treatment was observed (321.47g) in T6 followed 
by T18 (266.47g), T12 (236.47), T24 (201.47g). The 
highest fruit length in grafted treatment was 
observed in T5 (16.7 cm) followed by T17 (16.3 cm), 

T3 (15.9 cm), T13 (15.9 cm), T23 (15.7 cm), while the 
highest fruit diameter in grafted treatment was 
observed in T24 (10.23 cm) followed by T12 (10.13 
cm). The lowest infestation by fruit and shoot borer 
infestation was observed in T7 (4.93%), while the 
overall infestation (%) rate was 4.33–27.37. The 
significant highest fruit yield (36.77 t/ha) was 
produced by T6 closely followed by T1 (36.43 t/ha), 
T13 (35.35 t/ha), T4 (34.56 t/ha), T5 (32.69 t/ha), T19 
(30.69 t/ha), T17 (30.07 t/ha), while lowest fruit 
yield was recorded (12.37 t/ha) was produced by 
T26 followed by T8 (15.32 t/ha), T28 (15.61 t/ha). 

Among the grafted and non- grafted eggplant 
treatments, T6 (36.77 t/ha), T1 (36.43 t/ha), T13 

(35.35 t/ha), T4 (34.56 t/ha), T5 (32.69 t/ha), T19 
(30.69 t/ha), T17 (30.07 t/ha) were the highest 
yielder. In comparison of rootstock, better 
performance was observed in BARI Begun-8 
rootstock while grafted with 4 scions viz., BARI 
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Begun-4 (36.43 t/ha), BARI Hybrid Begun-4 
(34.56 t/ha), BARI Bt Begun-2 (32.69 t/ha), BARI 
Bt Begun-4 (36.77 t/ha). However, the study was 
for one season experiment. So, to draw a 
conclusion it is needed to conduct this experiment 
in another season. 

Collection, characterization and evaluation of 

wild solanum spp. root stocks- resistant to 

bacterial, fusarium wilt and rootknot nematode 

An experiment was carried out at the experimental 
field of Olericulture Division of HRC, BARI, 
Gazipur, Bangladesh during October 2017 to July 
2017-18 to characterize, evaluate and estimate 
tolerance level collected rootstocks against BW, 
FW and RKN. There were six rootstocks 
germplasm namely, WSS001, WSS002, WST003, 
WSM004, WSM005, WSM006, WSM007 and 
WSM008 (WSM004 and WSM008 were conserved 
at BARI), collected from different sources used as 
material. First time, rootstocks were sown on April 
2017 onward for seed multiplication and 
morphological characterization. Then, in second 
time, seed of rootstocks were sown on April 30, 
2018 for seedling evaluation. The tender seedlings 
of rootstocks were transplanted in poly bag (6”x4” 
poly bag having loamy soil with compost) at the 
age of 10-12 days after germination (1-1.5” height). 
Based on horticultural traits and seedling growth 
attitude, the entries WSM004, WSM005, WSM006 
and WSM007 may also be used as alternate 
rootstocks. The entries- WSS002, WSM004, and 
WSM005 were found to be resistant against BW. 
This first year results, the experiment may be 
repeated with included some other parameters like- 
seed yield per plant, number of seeds per fruit and 
seed vigour, etc. However, this first year results, 
the experiment may be repeated with included 
some other parameters like- seed yield per plant, 
number of seeds per fruit and seed vigour, etc. 

Screening of eggplant germplasm resistant to 

bacterial wilt 

The experiment was conducted with 34 eggplant 
accessions supplied by Olericulture Division, HRC, 
BARI, Gazipur. The eggplant accessions were 
grown in artificially inoculated sick bed of HRC, 
BARI during November 2017-2018 to evaluate 
against bacterial wilt. The sick bed was established 
by inoculating the soil with a mixture of Ralstonia 
solanacearum isolates, collected from wilted 
eggplant field of various regions during 2017 but 
the population was estimated before transplanting 

which was about 1.6 X109 cfu/ml. Continuous 
sowing with 3 replications were followed. One 
month old seedlings were transplanted at 25.5 cm 
apart from row to row and 20 cm from plant to 
plant in October 18, 2017. Wilted plants were 
counted periodically and converted to percent 
mortality. Among 34 lines, six lines such as EG-
203X5, 13X221-B, 21X11, 220X11, 220X221-B, 
and 253-AX206 gave resistant reaction under field 
condition in Gazipur. Fifteen lines of eggplant such 
as EG-203X12, 12X 217-A, 12X 13, EG-203X14, 
20X233, 203X233, 21X13, 1X14, 3X229, 262X11, 
5X20,12X11, EG-203X211, 19X5 and 21X190 
showed moderately resistant reaction. Ten lines 
showed moderately susceptible and two lines 
showed susceptible reaction where, single line gave 
highly susceptible reaction to R. solanacearum. 

Screening of eggplant germplasm against root-

knot nematode 

The experiment was conducted at HRC, BARI, 
Gazipur during October 18, 2017-18 to evaluate the 
germplasm against root-knot nematode. The 
population density of root-knot nematode in the 
sick bed was estimated prior to set up the 
experiments. One-month of old seedlings of 20 
eggplant germplasm were transplanted in three 
replications in nematode sick bed, having 
population of 2500-3500 RKN larvae per kilogram 
of soil. The seedlings were transplanted 20 cm 
apart in rows having 30 cm space between rows. 
Twenty five eggplant varieties/lines were tested in 
a nematode infested sick bed for their resistance to 
root-knot nematode. Among them nine lines 
203X217-A, 204-A X11, 21X11, 13x221-B, EG 
20X14, 220X11, 275X13, 1X217A and 262X11 
were found resistant, seven lines gave moderately 
resistant and three lines showed moderately 
susceptible and six lines were susceptible to root 
knot nematode.  

Performance of Bt and non-Bt eggplant 

production under IPM package 

The experiment was conducted at farmers’ fields of 
Bogra and Jeshore during rabi season 2017-18 to 
evaluate the impact regarding yield, input cost and 
pesticide use etc on Bt brinjal production as 
compared to the same non-Bt counterpart under 
recommended IPM package. The experiment was 
laid out RCB design incorporating two treatments 
such as Treatment1=Bt brinjal with IPM package 
and Treatment2=Non-Bt isoline with IPM package 
with 3 replications. BARI Bt Begun-4 and its iso-
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line BARI begun-6 were used as test crop. Total six 
farmers (3 from Bogura and 3 from Jashore) were 
selected from two locations. Each farmer was 
treated as one replication of treatment. The 
following IPM package was practised in the 
experiment: a) Raising of seedlings in polybag with 
the mixture of coco dust+ tricho-compost+ loamy 
soil +cowdung b) Grafted seedlings with BARI 
Brinjal-8 c) Tricho-compost application to main 
field d) Weeding one or two times as per necessity 
e) Rouging of virus infected plants f) Removal of 
damaged shoots and fruits by BFSB g) Using 
sticky (white and yellow) traps for Thrips, aphids 
and whitefly h. Application of bio-pesticides such 
as neem or microbials as needed for jassids and 
whitefly (or chemicals such as Imidachloprid if 
neem is not sufficient to control the problems). For 
sucking pest such as thrips, jassids, and whitefly, 
three sprays were done with Azadirachtin (Bio-
Neem plus 1EC) @ 1ml/L of water besides the 
installation of sticky traps. The results revealed that 
Bt brinjal demonstrated 90.29% reduction of fruit 
damage over non-Bt brinjal variety. Marketable 
yield increased (75.67%) over non-Bt brinjal under 
same IPM package. Bt brinjal offered more 
economic benefit (4.86) as compared to non-Bt 
brinjal. From the results it may be concluded that 
Bt brinjal demonstrated higher reduction of fruit 
damage and higher marketable yield over non-Bt 
brinjal under same IPM package and provided 
higher benefit cost ratio. This was the second year 
results. The similar results were observed in 
previous year. So, production of Bt brinjal under 
standard IPM package could be suggested for 
brinjal production. 

Tomato  

Studies on tomato germplasm evauation 

A study on collection and evaluation of tomato 
germplasm was conducted at the experimental field 
of Olericulture Division of HRC, BARI, Gazipur 
during the winter season of 2017-18 with 14 
collected tomato lines (SL0419, SL0420, SL0421, 
SL0422, SL0423, SL0424, SL0501 (CN), SL0502 
(CN), SL0503 (CN), SL0504, SL0505, SL0507, 
SL0508 and SL0509) for selecting superior lines 
and increasing of seed. All the lines showed 
different performance in every parameter studied. 
The line SL0419 contributed the highest per plant 
yield (3.10 kg) with good shelf life (16 days) 
having semi-determinate nature. The tomato lines 
SL0420, SL0421, SL0422 and SL0507 showed 

more than 2.00 kg yield per plant. Considering the 
plant growth habit, flowering trends and other 
horticultural traits, the lines SL0419, SL0420, 
SL0421, SL0422, SL0424, SL0504 and SL0507 
may be selected for preliminary yield trials in the 
next year. The line SL0419 treated as semi-
determinate nature. 

Regional yield trial for dual purpose processing/ 

fresh market tomato lines  

A regional yield trial was conducted on four 
tomato lines to study the yield, diseases resistance 
and processing attributes at the experimental field 
of Olericulture Division of HRC, BARI, Gazipur 
along with five different regional stations of BARI 
covering 30 AEZ of Bangladesh during the winter 
season of the year 2017-18. There were four 
selected tomato lines (selected from the WVC 
supplied eight inbred tomato lines) viz.: 
SL0033=CLN3670B; SL0036= CLN3552C; 
SL0037=CLN3552B; and SL0038= CLN3125L-
5x65 along with one local check BARI Tomato-19 
was included in this study. The findings indicated 
that in respect of fruit number per plant varied 
from 37 to 27, while the highest number of fruit 
(37) was counted in the line SL0038 as because it 
was genetically higher fruit bearer type and the 
lowest number of fruits was counted in SL0036 
(27). The highest marketable fruit yield per hectare 
was obtained from the entry SL0038 (65.41 tones) 
while the line- SL0033 exhibited statically 
identical quantity (61.03 tones) of fruit per hector. 
The lines showed good tolerance against virus 
infection which was ranged from 1-2%. Processing 
attributes showed that very little satisfactory 
magnitude lightness, hue angle, TSS, firmness, dry 
matter percentage, PH and vitamin-C for fresh 
product. The same lies also showed better 
performance in terms of lightness, hue angle, pulp 
percent, final product percent and viscosity too in 
processed product. Considering the growth habit, 
diseases infection rating, shelf life, qualitative 
traits and yield, all lines found to be promising. 
The experiment may be repeated in the following 
year to confirm the results aiming to release as new 
tomato varieties. 

Regional yield trial of Ty gene inserted tomato 

lines for yield and diseases resistance 

A regional yield trial (RYT) with five selected 
potential tomato lines of AVRDC and check BARI 
Tomato-15 was conducted at the experimental field 
of Olericulture Division of HRC along with five 
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different regional stations of BARI covering 30 
AEZ of Bangladesh during the winter season of the 
year 2017-18 to assess the yield performance, pest 
and disease reaction and adaptability. The findings 
indicated that the number of fruits per plant varied 
from 41 to 58. The highest fruit yield (79.00 tones) 
per hectare was obtained from the entry SL0010, 
while second highest yield (78.00 tones) was 
weighed from the line SL0003 followed by 77.35 
tones recorded from the control. Virus infection 
was recorded ranged from 2.00-4.00%, while, no 
virus infection was recorded at head quarter 
(Joydebpur) except control and at Burihat and 
Ishurdhi stations. No bacterial wilt found to infect 
in the tomato lines studied. The experiment may be 
repeated for confirming the results.  

Regional yield trial of cherry tomato lines  

A regional yield trial with two selected cherry 
tomato lines of AVRDC and check BARI Tomato-
11 was conducted at the experimental field of 
Olericulture Division, HRC along with five 
different regional stations of BARI covering 30 
AEZ of Bangladesh during the winter season of the 
year 2017-18 to assess the yield potentiality, pest 
and disease reaction and adaptability. The findings 
indicated that in respect of fruit number per plant 
varied from 322 to 280, while the highest number 
of fruit (322) was counted in the line control as 
because it was genetically higher fruit bearer type 
and the lowest number of fruits was counted in 
SL0067 (280).The highest fruit yield per plant was 
recorded from the line SL0068 (3.17 kg) followed 
by control (2.31 kg).  The maximum mean fruit 
yield per hectare (71.03 tones) was obtained from 
the line SL0068. Long shelf life was observed 25-
26 days in both the cherry tomato lines. The 
magnitude of virus infection showed that only 0.70 
to 3.24 percent virus infection was found in the 
tomato plants. The cherry tomato line SL0068 may 
be selected for releasing as cherry tomato variety 
and may also be suggested for growing in all agro-
ecological zones of Bangladesh 

Performance of advance tomato hybrids line 

The study on performance of four tomato hybrids 
(newly developed) was conducted at the 
experimental farm of Olericulture Division, HRC, 
BARI, Gazipur, Bangladesh during the winter 
season of 2017-18 to assess yield potential and 
resistance level against major pest and diseases to 
develop high yielding F1 tomato varieties. The lines 
varied significantly (P<0.05) for their response to all 
characters. The hybrid F1 (P4xP9) took minimum 89 

days to first harvest and the same hybrid exhibited 
the highest marketable fruit number per plant 
(59.67). The highest average fruit weight was also 
obtained from the F1-P4 x P9 (86.2g). The maximum 
fruit yield per plant (2.51kg) was recorded from F1-
P4XP9.  The significant highest fruit yield (80.28 
t/ha) was produced by hybrid (P4XP9) which was 
followed by F1- P5 xP9 (71.23 t/ha) while the lowest 
yield was produced by BARI Hybrid Tomato-9 
(68.85 t/ha). The magnitude of virus infection was 
ranged from 2.39% to 6.67%, while the minimum 
virus infection (2.39%) was observed in F1- P4 x P9. 
The results of the present study revealed that two 
hybrid F1-P4xP9 and  F1 P5xP9 were found promising 
for earliness, high yield, virus tolerance and may be 
recommend for RYT in the next winter season.  

Studies on the combining ability and heterosis in 
tomato 

A study on combining ability and heterosis of nine 

parents and their 45 crosses was conducted at the 

experimented field of Olericulture Division of 

HRC, BARI during winter season of 2017-18. The 

GCA and SCA effects of parents and their crosses 

and percent heterosis over better and mid parent 

were recorded.  Considering GCA and SCA effects 

of parents and their crosses and percent heterosis 

over better and mid parent on different parameters, 

yield and other horticultural traits, there were 15 

combinations selected in three categories viz.: i. 

Determinate type (P1 x P2, P1x P5, P1 x P6 and P6 x 

P7); ii. Semi-determinate type (P3 x P8, P4x P8, P5 x 

P8, P6 x P8 and P7 x P8); and iii.  Summer type (P2 x 

P9, P3 x P9, P4 x P9, P6 x P9 and P7 x P9). Based on 

categories, the selected 15 hybrid lines may be put 

into yield performance trial for following season. 

Hybridization of tomato for developing hybrid 

tomato variety for winter and summer 

A hybridization work among eight parents of 

tomato inbreds was done at the experimental field 

of Olericulture Division of HRC, BARI, Gazipur 

during the winter season of 2017-18 to develop 

tomato hybrid variety for winter and summer 

season. Crossings work was made following half 

diallel fashion. The seeds of 28 crossed (F1) along 

with parents were collected and preserved for 

assessing combining ability and heterossis during 

summer and winter season of 2018-19. The 

summer F1 combinations have already sown on 

June 20, 2018 for studying combining ability and 

heterosis. 
 



132 ▐   Vegetable Crops  

Performance of BARI released tomato varieties 

at northern region during late winter  

A study on performance of BARI released tomato 
varieties during late winter was carried out at 
northern regions (Panchaghor district) of 
Bangladesh during late winter 2017-18 cropping 
season to compare the performance of BARI 
released tomato varieties and farmer’s collected 
hybrid tomato lines. Eight tomato varieties/lines 
were included for comparison. The varieties/lines 
were: BARI Hybrid Tomato-8, BARI Hybrid 
Tomato-10, BARI Tomato-15, BARI Tomato-16, 
NS 501, NS 538, Tomato 1389 and Bipul plus. The 
experiment was conducted following RCB design 
with three replications. Study revealed that number 
of fruit in 2nd cluster (8.47), was higher in BARI 
hybrid tomato-8 followed by Tomato entry 1389 
(7.67). BARI Tomato-15 was late in case of 50% 
flower initiation. Number of fruit per plant also 
higher in BARI hybrid tomato-10 (46.67), BARI 
Tomato-16 (51.23) followed by Bipul plus (42.73).  
Fruit yield were recorded the highest in BARI 
hybrid tomato-8 (18.67 t/ha), BARI hybrid tomato-
10 (18.58 t/ha), followed by Bipul plus (15.33 
t/ha). From the study it was observed that BARI 
hybrid tomato-8, BARI hybrid tomato-10 were 
higher yielder as compared to commercial hybrid 
tomato Bipul plus during late winter season. Bipul 
plus was superior over rest of the tested tomato 
varieties/lines, which was the most preferred hybrid 
tomato lines cultivated by the farmers of northern 
region of Bangladesh.  

Effect of containers and vermi-compost on 

tomato under roof-top gardening 

An experiment was carried out at Olericulture 
Division under HRC, BARI to find out the suitable 
container and vermi-media for growing tomato 
(BARI Tomato -15) for the roof top gardening 
during October 2017 to March 2018. The two 
factor experiment was laid out in Randomize 
Complete Block Design (RCBD) with three 
replications. Factor A was container, namely; 
plastic, earthen and plastic sac, and factor B was 
four levels of vermi-compost viz., 0,25, 50 and 75 
percent (% weight basis) mixed with soil with 3 
replications. It was observed that plastic pot and 
plastic sac is suitable for tomato production. 
Considering combined effect the plastic pot with 50 
% vermi compost + 50 % soil and plastic sac with 
75 % vermi compost + 25 % soil were suitable 
combination for tomato production under roof 
gardening.  

Development of drought and salt tolerant hybrid 

tomato varieties 

A hybridization work among six parents of tomato 
inbreeds was done at the experimental field field of 
Olericulture Division of HRC, BARI, Gazipur 
during the winter season of 2017-18 to develop 
heat and salt tolerant tomato hybrid varieties. 
Crossings work was made following half diallel 
fashion. The seeds of 15 crossed (F1) along with 
parents were collected and preserved for assessing 
combining ability and heterosis during summer and 
winter season of 2018-19. 

Screening of different tomato varieties in saline 

area of Bangladesh 

An experiment was conducted at the Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during the rabi season of 2015-16 onward 
to screen out saline tolerant tomato variety and to 
popularize BARI developed tomato varieties in 
saline prone areas of Bangladesh. There were nine 
tomato varieties viz. BARI Tomato-2, BARI 
Tomato-14, BARI Tomato-15, BARI Tomato-16, 
BARI Tomato-17, BARI Hybrid Tomato-5, BARI 
Hybrid Tomato-8, BARI Hybrid Tomato-9 and 
local/company variety (as cheek) included in this 
study. All parameters showed significant 
difference. The results revealed that the highest 
fruits yield (43.66 t/ha) was recorded in BARI 
hybrid Tomato-8 while other varieties viz.: BARI 
Tomato-2 (37.23 t), BARI Tomato--15 (37.55 t) 
and BARI Hybrid Tomato-5 (40.61 t) were shown 
statistically identical yield. The economic study 
indicated that except BARI Tomato-14 and BARI 
Hybrid Tomato-9 received higher BCR value (>2). 
The magnitude of soil salinity during trial focused 
that the lowest salinity (1.88ds/m) was recorded at 
time of tomato seedling plantation in late 
November, 2017 while the highest level of salinity 
(10.18 ds/m) was recorded at the harvesting stage 
in early March, 2018. As BARI tomato varieties 
showed good adaptability in saline condition up to 
10.35ds/m.  Therefore, these high yielding tomato 
varieties may be recommended for cultivating in 
saline prone areas. 

Screening of hybrid tomato genotypes against 

salinity during germination and early seedling 

growth stage 

The lab experiment was carried out at the Plant 
Physiology Laboratory of HRC, BARI, Gazipur 
during December 05, 2017to December 30, 2017to 
find out the salinity tolerant tomato genotypes 
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during germination and early seedling growth 
stages. The response of six hybrid tomato 
genotypes viz. BARI Hybrid Tomato-8 (V1), BARI 
Hybrid Tomato-9 (V2),

 
BARI Hybrid Tomato-4 

(V3), BARI Hybrid Tomato-5(V4), BARI Hybrid 
Tomato-7(V5), Hybrid Tomato-(Unnyan) (V7), 
Hybrid Tomato (Mintu) (V6), Hybrid Tomato 
(Comet) (V8) against four  levels of salinity viz. 0 
dS/m (S0), 4 dS/m (S1), 8 dS/m (S2) and 12 dS/m 
(S3) were studied in this experiment. The 
germination rate and seed vigour index along with 
other attributes were reduced with increasing the 
salinity levels. Compared with 8 tomato genotypes, 
BARI Hybrid Tomato-8 (V1) performed relatively 
better at 12 dS/m with respect to germination and 
early seedling stage that was followed by BARI 
Hybrid Tomato-9 (V2),

 
BARI Hybrid Tomato-4 

(V3) and BARI Hybrid Tomato-5 (V4). The 
performance of Hybrid Tomato (Comet) (V8) was 
poor compared to other varieties. Therefore, it can 
be concluded that BARI Hybrid Tomato-8 (V1), 
BARI Hybrid Tomato-9 (V2),

 
BARI Hybrid 

Tomato-4 (V3) and BARI Hybrid Tomato-5 (V4) 
may salt tolerant at germination and early seedling 
growth stage. The performances of all genotypes 
were found inferior at 8 and 12 dS/m salinity levels 
but survived up to 12 days after germination. 
Compared with 8 tomato genotypes, it can be 
concluded that BARI Hybrid Tomato-8 (V1), BARI 
Hybrid Tomato-9 (V2),

 
BARI Hybrid Tomato-4 

(V3) and BARI Hybrid Tomato-5 (V4) performed 
better at salinity stress than other genotypes at 
germination and early seedling growth stage. 
However, further trial is needed for confirmation of 
the result including more genotypes as per 
collection. 

Effect of drought stress on growth and yield of 

BARI released tomato varieties 

The experiment was conducted at the field of Plant 
Physiology Section, HRC, BARI (23.99307 N, 
90.41094 E) during October 2017 to March 2018. 
Ten varieties of tomato (V1 = BARI Tomato-2, V2 
= BARI Tomato-3, V4 = BARI Tomato-8, V5 = 
BARI Tomato-11, V6 = BARI Tomato-14, V7 = 
BARI Tomato-15, V8 = BARI Tomato-16, V9 = 
BARI Tomato-17, V10 = BARI Tomato-18 and V11 
= BARI Tomato-19) collected from Olericulture 
Division of HRC, BARI, Joydebpur, Gazipur, were 
evaluated at drought stress-i) non stress- water 
applied upto 100% of field capacity, ii) drought 
stress-water applied upto 40% of field capacity. 
The moisture percent of soil was monitored upto 
experimentation by Soil Moisture Meter 

(Model:PMS-714, Taiwan). The field capacity of 
pot soil was 32%. The study was evaluated under 
Completely Randomized Design (CRD) with three 
replications. Thirty day-old seedling  was 
transplanted in plastic pot (height- 29 cm, dia 32 
cm at the top and 21 cm at the bottom; capacity 14 
L)  which contained around 11.0 kg soil. At 60 
days after transplanting (DAT), Plant height ranged 
from 85.60 (V6) to 63.80 (V1) (100%) while at 90 
DAT, the range of plant height was 105.0 (V6) to 
91.0 (V2 and V10). Maximum reduction in plant 
height was observed in V9 (11.0%) followed by 
V10 (10.0%) at 60 DAT, while, lowest reduction 
was recorded in V7 (6.0%) followed by V11 (6.58) 
and V5 (8.0%). Again, at 90 DAT, the highest 
reduction in plant height was observed in V10 
(24.18%) followed by V9 (12.77%) and V8 
(12.73%) and the lowest reduction was noticed in 
V5 (5.0%). SPAD value was reduced by moisture 
deficit. Varian among varieties was also present 
and ranged from 41.65 to 47.93 (100% FC) and 
36.00 to 44.20 (40% FC) at 60 days after 
transplanting (DAT), 42.03 to 48.99 (100% FC) 
and 41.23 to 45.8 (40% FC) at 90 DAT. Highest 
reduction in SPAD value was in V9 (16.0%) 
followed by V3 (12.0%), V6 (10.0%) and the 
lowest reductionin from V5 (3.0%) followed by 
V11, V2, V7 (4.0%). At 60 DAT, the range of this 
value was 0.79 to 0.83 (100% FC) and 0.717 to 
0.760 (40% FC) while at 90 DAT, Fv/Fm value 
ranged from 0.808 to 0.835 (100% FC) and 0.718 
to 0.768 (40% FC). Maximum reduction in Fv/Fm 
value was recorded V3 (9.5%) followed by V9 
(9.25%) and V10 (8.88%) at 60 DAT while at 90 
DAT, the lowest reduction was observed in V11 
(5.30%) followed by V5 (5.92) and V1 (6.55%). 
Values for relative water content (RWC) ranged 
from 76.23 to 88.50% (100% FC) and 64.39 to 
76.99% (40% FC) at 60 DAT whereas, at 90 DAT, 
ranged from 62.50 to 83.79% (100% FC) and 50.23 
to 75.06% (40%FC). At 405 FC, maximum RWC 
was recorded from V3 variety (76.99% at 60 DAT, 
75.06% at 90 DAT) followed by V5 variety (75.06 
at 60 DAT, 72.8% at 90 DAT), V11 variety 
(74.98% at 60 DAT) and V2 variety (74.907% at 
60 DAT and 71.97 at 90 DAT). At 40% FC and at 
90 DAT, V11 variety gave lower value of RWC 
than Variety V2. Highest reduction in RWC was in 
the variety V9 (20.0%) followed by V10 (19.88%), 
V3 (19.0%), V8 (19%) and V6 (17.0%) while it 
was recorded lowest in V11 (12.30%). In both non-
stress and stress condition V5 recorded maximum 
number of fruits/plant (184.36 and 156.34), 
followed by V11 (45.67 and 36.1), V2 (38.67 and 
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31.12) and V7 (36.34 and 30.71). Lowest relative 
no. of fruits/plant was recorded in V6 (41.78%) 
followed by V8 (44.18 %)  and highest relative 
fruit number was observed in V5 (84.80%), 
followed by V7 (84.51%), V1 (83.57%), V2 
(80.48%) and V11 (79.05%). At 100% FC, 
maximum fruit% set was recorded in V7 (87.25%) 
followed by V3 (86.80%), V2 (86.70), V6 (86.70) 
and V11 (86.70%) and its lowest value was 
observed in V9 (84.13%) (Fig.7A). But at 40% FC, 
the highest fruit set% was observed in V11 
(83.23%) followed by V7 (82.88%) and V5 
(81.12%). Maximum relative fruit set% was 
recorded in V5 (96.0%) and V11 (96.0%) followed 
by V8 (90.0%) and V2 (89.05) and the lowest 
recorded in V1 and V9 (87.99%). At 100% FC fruit 
yield ranged from 0.68 kg (V5) to 1.67 kg (V11), 
while at 40% FC, it ranged from 0.59 kg (V9) to 
0.98 kg (V2). Maximum relative fruit yield was 
recorded from V5 (69.12%) followed by V7 9 
67.72%), V2 (65.33%), V11 (58.08%) and its 
lowest value recorded from V9 (42.14%) followed 
by V3 (47.11). Based on the above results, it can be 
concluded that BARI Tomato-3, BARI Tomato-11, 
BARI Tomato-15 and BARI Tomato-19 performed 
better at drought stress than other varieties. The 
experiment will be conducted for the next year for 
the conformation of the result. 

Physio-Morphological characters and yield of 

tomato varieties as influenced by planting time 

in winter 

The experiment was carried out at the Plant 
Physiology Field of HRC, BARI, Gazipur during 
October 2017 to May 2018 to investigate the 
influence of planting time based temperature on 
physio-morphological characters and yield 
potentiality of tomato varieties in different sowing 
time. Tent treatment combinations comprising five 
planting time viz. October 30 (T1), November 15 
(T2), November 30 (T3), December 15 (T4), 
December 30 (T5), January 15 (T6), January 30 
(T7), February 15 (T8)  and two open pollinated 
tomato varieties viz., BARI Tomato-16 (V1), BARI 
Tomato-17 (V2) were studied. The experiment was 
laid out in RCBD (factorial) with three replications. 
Plant height, primary branches/plant, fruit size 
(length and width) individual fruit weight, fruit set 
percent, shoot and root dry weight were found 
maximum from BARI Tomato-17 with October 30 
planting, followed by the same variety with 
November 15 planting.  BARI Tomato-16 coupled 
with October 30 planting produced the maximum 
chlorophyll content (CCI value), maximum 

photosynthetic yield (Fv/Fv value) and the highest 
number of fruits/plant which were followed by the 
same variety with November 15 and November 30 
planting. Maximum number of inflorescences/plant 
was obtained from BARI Tomato-16 planted on 
October 30 which was followed by BARI Tomato-
17 with the same planting. The Maximum fruit 
yield both per plant and hectare was recorded from 
BARI Tomato-16 with October-15 planting 
followed by BARI Tomato-17 with the same 
planting and November-15 along with November 
30 planting coupled with both the varieties. 
Irrespective of the planting time, BARI Tomato-16 
appeared to be the highest fruit yielder than the 
BARI Tomato-17. Irrespective of varieties, 
January-15 and February-15 planting gave the 
inferior result for yield attributes and yield. Based 
on the above results, it can be concluded that BARI 
Tomato 16 and BARI Tomato-17 showed better 
performance on physio-morphological characters 
and yield potentiality planted in October 30 (T1), 
which was followed by November 15 (T2) and 
November 30 (T3) planting. Irrespective of the 
planting time, the variety BARI Tomato-16 out 
yielded the variety BARI Tomato-17. 

Screening of tomato germplasm resistant to 
bacterial wilt 

The experiment was conducted with 22 tomato 
accessions/lines in artificially inoculated sick bed 
during November 20, 2017-18 cropping seasons to 
evaluate the lines against bacterial wilt. The 
population density of the bacteria in the bed prior to 
set up the experiments was estimated about 1.8 X 
109 cfu/ml of water. Continuous sowing with 3 
replications was followed. One month old seedlings 
of tomato were transplanted at 45 cm distance from 
row to row whereas plant to plant distance was 20 
cm. Wilted plants were counted periodically and 
converted to percent wilt. Twenty two tomato 
accessions were screened to find out bacterial wilt 
resistant source grown under artificial epiphytotic 
field conditions during 2017-2018 cropping seasons. 
Among the accessions, three accessions namely SL-
0003, SL-0036 and SL-0008 gave resistant reaction 
against bacterial wilt. Ten accessions of tomato were 
showed moderately resistant reaction, five 
accessions gave moderately susceptible and four 
accessions were susceptible to R. solanacearum.  

Screening of tomato germplasm against root-

knot nematode 

The experiment was conducted at at HRC, BARI, 
Gazipur during November 18, 2017-18 to evaluate 
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tomato gramplasm against root-knot nematode. The 
population density of root-knot nematode in the 
sick bed was estimated prior to set up the 
experiments.  One-month of old seedlings of 20 
tomato germplasm were transplanted in three 
replications in nematode sick bed, having 
population of 2500-3500 RKN larvae per kg soil. 
Twenty tomato varieties/lines were tested in a 
nematode infested sick bed for their resistance to 
root- knot nematode. Among them, six lines (BARI 
Tomato-3, SL 0309, SL 0303, SL 0012, SL 0068 
and SL 0307) showed resistant, one line (0310) 
showed moderately resistant, three lines (SL 0009, 
SL 0302 and SL 0067) moderately susceptible, four 
lines susceptible and six lines gave highly 
susceptible reaction to root knot nematode. 

Screening of tomato germplasm for resistance to 

tomato yellow leaf curl virus disease 

The experiment was conducted in Horticulture 

research field, BARI, Gazipur during winter 2017-

18 cropping season with some promising variety 

and lines of tomato to find out resistant sources 

against Tomato Yellow Leaf Curl Virus (TYLCV) 

disease in natural condition. A total of 21 tomato 

variety/ lines were evaluated including BARI 

Tomato-8 as susceptible check. Among them, 

eleven lines were highly resistant and five were 

resistant to disease. BARI Tomato-15 produced the 

highest (3.07 kg) per plant yield with 20% disease 

incidence followed by SL 0010 (2.93 kg/plant 

yield) with 0% disease incidence and SL 0001(2.77 

kg/plant yield) with 0% disease incidence. Tomato 

line GWT 0062 and SL 0009 also gave higher per 

plant yield (2.47-2.53 kg) with 30% and 10% 

disease incidence, respectively. While tomato lines 

SL 0313 produced 2.47 kg/plant yield with 0% 

disease incidence. This is first time of the 

evaluation, therefore further trial necessary for 

confirmation the results.  

Management of TYLCV disease of tomato 

through chemical and cultural means 

The experiment was conducted at Horticulture 
research field, BARI, Gazipur during winter 2017-
18 cropping season to select suitable management 
practice (s) for Tomato Yellow Leaf Curl Virus 
(TYLCV) disease control of tomato. BARI 
Tomato-8 variety was used in the experiment. Five 
treatments viz., yellow polyethylene mulch, straw 
mulch, barrier crops, neem seed oil and control 
(Admire) were evaluated. Among them, yellow 
polyethylene mulch reduced the maximum disease 

incidence and severity, and increased yield of 
tomato. Moderate disease incidence and medium 
yield was obtained from straw mulch treatment.  
Neem oil, barrier crop and control (Admire) gave 
similar results regarding leaf curl symptom 
development on upper leaves and per hectare yield 
of tomato. This is 3rd year of the experiment and 
previous two years results gave the similar trend. 
Therefore, yellow plastic mulch may recommend 
for controlling whitefly population and 
management of TYLCV disease in tomato. 

Screening of resistant tomato lines/ genotypes 

against different insect and diseases  

A screening trial was conducted on WVC (The 
World Vegetable Centre-former AVRDC) tomato 
entries to study the yield and pest and diseases 
resistance attributes at the experimental field of 
Olericulture Division of HRC, BARI, Gazipur, 
Bangladesh during the winter season of the year 
2017-18. There were 16 tomato lines (supplied 
from the WVC) viz.: SL0401; SL0402; SL0403; 
SL0404; SL0405; SL0406; SL0407; SL0408; 
SL0409; SL0410; SL0411; SL0412; SL0413; 
SL0414; SL0415; and SL0416 along with one local 
check BARI Tomato-19 was included in this study. 
The findings of major parameters revealed that: 
days to 50% flowering was observed uniform and 
earlier than control that was confined in 52-61 
days. It may be due to the genetic potentiality as 
the lines are inbreeds. In respect of fruit number per 
plant varied from 12 to 24, while the highest 
number of fruit (24) was counted in the line 
SL0SL0413 and SL0402 and the lowest number of 
fruits was counted in SL0412 (12). In the case of 
average fruit weight, the largest fruit was harvested 
from SL0403 (91.44g) followed by SL0405 
(85.11g) and the smallest average fruit weight were 
obtained from SL0412 (12 g). The marketable fruit 
yield per plant varied from 0.67 to 1.98kg. The 
highest marketable fruit yield per hector was 
obtained from the lineSL0406 (67.06 ton/ha). The 
highest firmness (12.29 Newton) showed in the line 
SL0413 that indicated hardiness of fruit which may 
be good for distant transportation. The same line 
exhibited the highest (10 days) shelf life at the 
temperature 26-27OC. Most of the lines showed 
better performance in terms of pest and disease 
resistance. Based on the growth habit, diseases 
infection rating, shelf life, qualitative traits and 
yield, the lines SL0403, SL0404, SL0405, SL0406, 
SL0411, SL0413, SL0415 and SL0416 found to be 
promising and may be put into the advanced yield 
trial in the following year to confirm the results. 
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Survey on pest status and incidence of tomato 

leafminer, Tuta absoluta in different region of 

Bangladesh 

The survey was conducted at Research/ growers' 

tomato fields in several districts viz.  Gazipur, 

Jessore, Comilla Moulvibazar and Panchagorh 

separately installing delta traps containing Tuta 

lures during May to August 2017 for summer 

season and during November 2017 to April 2018 

for winter seasons to find out the incidence, 

intensity and peak period of attack of tomato 

leafminer, Tuta absoluta (Meyrick) (Lepidoptera: 

Gelechiidae). From the results it was found that 

tomato leaf miner, Tuta absoluta damaged up to 

27.36% leaves and 25.25% tomato fruits. Among 

five locations, the highest infestation was observed 

at Panchagarh and the lowest at Comilla. The peak 

period of Tuta attack was observed in March- April 

in winter and May-June in summer season and this 

introduced pest is appearing as a serious challenge 

to the farmers of Bangladesh. The population of 

this pest was much more higher during summer 

season than that of winter season. The Tuta catch 

was positively correlated with monthly average 

temperature, % Relative Humidity (% RH) and 

rainfall (mm). From the results it could be 

concluded that tomato leafminer, Tuta absoluta has 

already been appeared and established as a major 

pest and new threats in tomato production at 

Panchagarh region though it was detected at that 

region just two years’ back. So, management 

approach (es) should be developed immediately 

against this pest. 

Development of biorational management 

approach(es) against tomato leafminer, Tuta 

absoluta 

The experiment was carried out at farmer’s field of 
Chaklarhat village, Tunirhat, Panchagarh district, 
Bangladesh during January 2018 to June 2018 to 
findout an effective and suitable management 
approach against tomato leaf miner, Tuta absoluta. 
Indian Hybrid variety501 was used as test crop. 
Total ten treatments viz, Treatment1= Application 
of Metarrhizium anisolpiae biopesticide  in soil @ 
5g/L of water, Treatment2=Foliar spray of 
Azadirachtin (Bio-Neem plus 1EC @ 1ml/L of 
water), Treatment3= Foliar spray of  Bacillus 
thuringiensis (Biocure) @ 2g/L of water, 
Treatment 4= Mass trapping through  installation of 
Delta sex pheromone trap, Treatment 5= Spraying 
of Spinosad (Tracer 45WSC) @ 0.5ml/L of water, 
Treatment6= Spraying with Chlorantraniprole 

(Coragen 20SC) @ 0.5ml/L   of water, Treatment 7 

= Hand picking and destruction of infested leaf and 
fruit Treatment8 =   Foliar spray of  Bacillus 
thuringiensis (Biocure) @ 2g/L of water  +  Mass 
trapping through  installation of Delta sex 
pheromone trap+ Application of Metarrhizium 
anisolpiae biopesticide in soil @ 5g/L of water,  
Treatment9= Foliar spray of Azadirachtin (Bio-
Neem plus 1EC @ 1ml/L of water) + Mass 
trapping through  installation of Delta sex 
pheromone trap+Application of Metarrhizium 
anisolpiae biopesticide in soil @ 5g/L of wter and 
Treatment10 = untreated control, were evaluated  
against Tuta absoluta following RCB design with 
three replications. In order to allow natural 
infestation the crop remains uninterrupted by any 
pest management operations.  Results revealed that 
Foliar spray of Azadirachtin (Bio-Neem plus 1EC 
@ 1ml/L of water)+ Mass trapping through  
installation of Delta sex pheromone 
trap+Application of Metarrhizium anisolpiae 
biopesticide in soil @ 5g/L of water performed best 
in reducing Tuta infestation, increase of marketable 
yield  highest marginal benefit cost ratio. This was 
the first year results. So, this experiment may be 
continued for confirmation of the results. 

Effect of USG and boron application on the 

yield and quality of summer tomato  

The experiment was conducted at the research field 
of HRC, BARI during summer season of 2015 to 
2017 to evaluate the effect of USG and boron 
application on quality summer tomato production; 
to determine the N requirement for higher yield and 
quality of summer tomato and to develop an USG 
based fertilizer recommendation for quality 
summer tomato production. The experiment was 
designed followed by RCB with three replications. 
Six treatments were considered as- T1: 
Recommended dose of N as USG +2 kg B (N140B2)   
T2:  Recommended dose of N as USG – B (N140B0); 
T3:  85 % recommended dose of N as USG + 2 kg 
B (N125B2); T4:  85 % recommended dose of N as 
USG – B (N125B0); T5:  70 % recommended dose of 
N as USG + 2 kg B (N105B2) T6:  70 % 
recommended dose of N as USG – B (N105B0) and 
T7:  Control. From three years study it was 
observed that USG and B application have the 
significant effects on summer tomato production. 
Maximum yields of 38.51, 43.25 and 46.36 ton ha-1 
were recorded with the treatment T1, T3 and T3, 
respectively followed by T3, T1 and T1 (36.79, 
42.10 and 46.08 ton ha-1). Also the higher fruit 
setting (19.47, 18.33 and 17.72 fruit plant-1), fruit 
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size and fruit quality eg.TSS (4.73, 4.70 and 4.80, 
respectively for the years) were found from T3 
treatment having 85 % recommended dose of N as 
USG + 2 kg B treated plants. Results revealed that 
85% recommended dose of N as USG + 2 kg B ha-1 
(N125B2) with other fertilizers @ P45K90S20Zn3 kg 
ha-1 was the productive and economically viable 
(MBCR: 21.97, 30.39 and 31.66, respectively for 
the years over control) dose for summer tomato 
production.  

Effect of different levels of magnesium on the 

yield and quality of tomato 

The experiment was carried out during the 2017-18 

in rabi seasons at the experimental field of HRC, 

BARI to evaluate the effectiveness of different 

levels of magnesium on growth, fruit yield and 

quality of tomato. The variety of tomato was BARI 

Tomato-15. There were 4 treatments viz. T1 = 

Control, T2 = Mg 4 kg ha-1, T3= Mg 8 kg ha-1, T4= 

Mg12 kg ha-1 along with the blanket dose of 

N140P45K90S18Zn4B2 kg ha-1and cow dung 5 t ha-1. 

The experiment was designed in randomized 

complete block with three replications. The results 

showed that the marketable yields of tomato ranged 

from 43.6 to 66.5 t ha-1. The highest tomato yield 

was obtained from the treatment T4. The lowest 

yield was found in control plot. The T4 treatment 

exhibited the highest Mg uptake by tomato.The 

highest total soluble solid content (oBrix4.44) was 

estimated from the T4treatment.The highest net 

return (Tk.665000 ha-1) was counted from T4 

treatment followed by T3. The highest benefit cost 

ratio (8.29) was also counted from the treatment 

T4followed by (7.98) T3 treatment. The lowest net 

return and benefit cost ratio was calculated from 

control treatment (T1). Considering the yield and 

benefit cost ratio 8 kg Mg ha-1 or 12 kg Mg ha-1may 

be used for tomato production. 

Ex-post financial return assessment of BARI 

Hybrid tomato-4 in Bangladesh 

This study aims to find out increased return due to 
adoption BARI hybrid tomato-4 developed by 
BARI which will lead the policy makers whether to 
invest further more or less in agriculture research 
preferably in vegetable research. Farmers’ level 
data were collected from two summer tomato 
intensive growing areas namely Jessore and 
Moulivibazar districts. In the case of impact related 
data, year wise area coverage data and other 
relevant information from the different districts of 
Bangladesh were collected with the co-operation of 

Field Service Wing of DAE. Besides, over the year 
amount of seed sale data were collected from 
Lalteer, the giant seed selling company and from 
BARI. In both areas, average land cultivation of 
BARI hybrid tomato-4 was found 19.47 decimal 
ranging from 41.5 to 7.25 decimals. In both areas, 
farmers received, on an average, 57 ton/ha yield. 
Per hectare gross return, total cost and net return 
were found Tk 34.2 lac, Tk 12.7 lac and Tk 21.4 
lac, respectively with BCR 2.68.The main reason 
of adopting BARI Hybrid Tomato-4 is that it’s a 
highly profitable vegetable with having 
comparatively low infestation of pest and disease. 
Highest area coverage of BARI Hybrid Tomato-4 
was found in Jessore district followed by 
Moulovibazar district. Each year, on an average, 
area increase was 7.71 hectare. Financial gross 
return in 2017 price of BARI hybrid tomato-4 in 
Bangladesh over the years from 2006 to 2017 was 
estimated Tk 648 crore in current price. Its added 
net return over paddy was estimated Tk 334/- crore 
in current price and Tk 391/- crore in 2017 price. 
Because of being highly profitable and well 
acceptance in the farmers’ field, this variety along 
with BARI Hybrid Tomato-8 can be spread in other 
regions in Bangladesh through different seed 
companies. 

Capsicum  

Performance of capsicum hybrids lines  

This study of three selected hybrid lines of 
capsicum (F16×8, F17×8, F18×9) with a check was 
conducted at the farm of Olericulture Division, 
HRC, BARI, Gazipur during the winter season of 
2017-18. The hybrid 6×8 took the minimum days 
to 1st harvest (64.92 days). The highest number of 
fruits per plant (27.25) was recorded from F17×8. 
The heaviest fruits (115.8g) were obtained from F1 

8×9. Fruit weight per plant was found maximum 
(2.63 kg) in F17×8 followed by the F16×8 (1.53 
kg). The highest yield was produced by F11×2 
(51.15 t/ha) followed by the F12×3 (29.23 t/ha). 
Minimum infestation by fruit borer (1.01%) was 
observed in F16 ×8. This hybrid line also performed 
well against white fly and mite infestation. All the 
studied lines were differed in various colors, which 
are varied from red to yellow in matured stage. 
These three hybrids F16×8, F17×8 F18×9 were 
found promising for earliness, high yield, color 
variation and insect pest reaction. So these three 
lines may be recommended for further evaluation 
for their yield and quality.  
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Performance of capsicum genotypes during late 

winter 

The experiment was conducted at the experimental 
farm of Olericulture Division, HRC, BARI during 
the season of 2017-2018 with eight capsicum 
genotypes to evaluate their performance in late 
winter season. In the both sowing time the 
genotype CA 007 showed earliness (28 days and 27 
days, respectively) and others were at per while the 
range was (35-39 days) while CA 014 & 
Mistimorich-1 took longest time (40-41 days). 
There was no significance difference in harvest 
duration. In first and last sowing time harvest 
duration range was 44-69 and 59-69, respectively. 
In first and last sowing time plant height range was 
almost similar. Fruit length and breadth range were 
11.20-12.73cm and 9.90-11.86cm; 6.13-7.93 cm, 
respectively at first and last sowing time. In first 
sowing time number of fruit per plant was 
comparatively higher than last sowing time and the 
range were 6.87-22.97 and 6.40-17.87, 
respectively. The line CA 011 produced maximum 
number of fruit (22.97) in first sowing but at last 
sowing time the highest number of fruit (17.87) 
was recorded from the genotype CA 010. In first 
sowing time BARI Mistimorich-1 produced the 
heaviest fruit (69.27 g) while in last sowing time 
CA 014 produced the heaviest fruit (96.70 g). The 
genotype CA 011 (1.81 kg) and CA 014 (1.70 kg) 
produced the highest fruit yield per plant in first 
sowing period while the line CA 007 (914.80g) 
produced the highest fruit yield per plant followed 
by CA 011 (835.90g) in last sowing time. Same 
trend was observed in calculated per hectare yield. 
Total soluble solid was almost same in both the 
season. Considering sowing time, yield and other 
horticultural traits the line CA 011 and BARI 
Mistimorich-2 may be suitable for both planting 
time, beside this, BARI Mistimorich-1 may be 
selected for earliness and bigger size fruit.  

Effect of growing media on the growth of 

capsicum seedlings 

Seedling quality of capsicum grown under different 
growing media were evaluated in this experiment at 
the Olericulture farm of BARI, Joydebpur, Gazipur 
during the season of 2017-18 in order to get the 
ideal and healthy seedling. Seven growing media 
were M1= soil : cowdung : rice hull (2:2:1), M2= 
soil : vermi compost: rice hull (2:2:1), M3= soil : 
cowdung : coco dust (2:2:1), M4= soil : vermi 
compost: coco dust (2:2:1), M5= soil : cowdung : 
ash (2:2:1), M6= soil : vermi compost: ash (2:2:1) 

and M7= soil : cowdung (1:1) as control. Each 
treatment was replicated three times following 
randomized complete block design. Results 
indicated that soil added with cowdung and 
cocodust (2:2:1) filled in polybag produced the 
highest seedling height (14.5 cm), greater stem 
diameter (2.54 mm), the highest number of leaves 
(9) per seedling  and  the highest (53.24 cm2) leaf 
area at 30 DAS. The highest value of seedling 
vigor index (236) as well as the highest seedling 
quality index (0.94) also observed in the same 
treatment.  

Effect of different age of seedling at transplants 

on growth and yield of BARI released capsicum 

variety 

The experiment was carried out at Regional 
Horticulture Research Station, BARI Shibpur, 
Narsingdi, during rabi season of 2017-2018. There 
are four treatments that were 21 days, 28 days, 35 
days and 42 days age of transplanting seedling. The 
experiment was conducted in a randomized block 
design with three replications. Considering plant 
height (61.78 cm), individual fruit weight 
(110.50g), marketable fruit number (16.89) and 
yield (28.73 ton/ ha) was found in 21 days age of 
seedling which was followed by 28 days and 
35days age of seedling yield respectively 19.05 
ton/ ha and 17.33 ton /ha. The lowest yield 5.79 
ton/ha was recorded in 42 days age of seedling at 
transplants. From the result of this experiment, it 
may be concluded that 21 days age of seedling at 
transplants growth and yield was better than others 
age of seedling at transplants of BARI Mistimorich 
1 variety.    

Survey and monitoring of anthracnose disease 

of capsicum and pepper 

A survey was conducted in Bogra, Gaibandha, 
Sirajgonj, Manikgonj, Faridpurand Mymensingh 
during July 2017 to February 2018 to examine the 
disease incidence of anthracnose in capsicum and 
pepper. The disease was identified by visual 
observation of anthracnose symptom. Ten fruits in 
same disease symptom were collected for one 
sample. Background information of the fields such 
as anthracnose incidence, plant species, variety, 
location (GPS) was recorded. After collecting the 
samples, pathogen was isolated for morphology 
study and species identification. About 200 
samples were collected and cultured on PDA 
media. Among them, 31 isolates were preserved for 
morphology study which had positive reaction to 
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Colletotrichum sp. On the other hand about 121 
samples of anthracnose pathogen were collected 
with FTA card for species identification using 
molecular tools. Among them, 115 were identified 
as Colletotrichum truncatum, two samples were 
Colletotrichum goleosporioides, one was 
Colletotrichum capsici and the rest three were 
unidentified. The experiment was on going. 

Cauliflower 

Regional yield trial of selected early cauliflower 

lines 

The study was conducted with two cauliflower 
lines viz. CL-171 and CL-172 along with BARI 
Fulkopi-1 as check at the research field of HRC, 
Regional Agricultural Research Station, BARI, 
Jamalpur during the summer season of 2017-18 
with a view to developing a new early variety of 
cauliflower. Early curd was harvested (83 days) 
from CL-172. The highest marketable curd weight 
(203 g) as well as the highest curd yield (7.24 t/ha) 
were produced by the line Cl-172 and no actual 
marketable curd was obtained from BARI Fulkopi-
1 because it is an optimum time (September 
sowing) variety. 

Germination and seedling growth of cauliflower 

as affected by salinity 

An experiment was conducted at the shade house 
of Olericulture Division, HRC, BARI, Joydebpur, 
Gazipur during December, 2017 to investigate the 
effect of salinity on germination and early seedling 
growth stage of cauliflower. Nine cauliflower 
varieties viz; BARI Fuikopi-1 (C-01), BARI 
Fulkopi-2 (C-02), Cauliflower Poosi (OP) (C-03), 
Cauliflower F1 Hybrid (Fresh Marker) (C-04), 
No.671 hybrid 65 days cauliflower (C-05), 
Cauliflower F1 Hybrid (LOPA) (C-06), Hybrid 
Fulkopi (Snow Box) (C-07), Cauliflower F1 
Hybrid (Candid Charm) (C-08) and Cauliflower F1 
Hybrid (ShiraGiku) (C-09) were included in this 
study. Four levels of salinity viz., 0 (control), 4, 8 
and 12 dS/m were imposed at the very beginning of 
germination and continued upto 20 days. The 
results revealed that salt stress reduced the 
germination percentage (GP) and speed of 
germination (SG) in cauliflower seeds. Under 
different stress conditions, C-01, C-05 and C-09 
gave the higher GP and C-01, C-02 and C-09 gave 
the higher SG as compared to other verities. The 
length of shoot and root and fresh and dry weight 
of seedlings at 20 DAS were also decreased as the 

concentration of salinity increased. The longer 
shoot and root were recorded from C-01, C-02, C-
07 and C-09 under different salinity levels. In case 
of fresh and dry weight of seedlings, C-04, C-07 
and C-09 showed the overall higher values. 
Increasing salinity caused gradual decrease in 
seedling vigor index (SVI) and seedlings tolerance 
index (STI), while percentage of shoot and root 
toxicity (ST% and RT%, respectively) and relative 
seedlings water content (RSWC) were increased 
with increasing salinity. The higher SVI were 
recorded from C-01, C-07 and C-09 while higher 
STI were recorded from C-01, C-04 and C-09 
under different salinity levels. At different salinity 
levels, the ST (%) were minimum in C-01, C-07 
and C-09 and RT(%) in C-01, C-04 and C-09. 
Based on germination data and different seedling 
growth parameters, it can be stated that BARI 
Fuikopi-1 (C-01), No.671 hybrid 65 days 
cauliflower (C-05), Hybrid Fulkopi (Snow Box) 
(C-07) and Cauliflower F1 Hybrid (ShiraGiku) (C-
09) had salt tolerant potential upto 8 dS/m salinity 
stress while BARI Fuikopi-1 (C-01) and 
Cauliflower F1 Hybrid (ShiraGiku) (C-09) can 
tolerate upto 12 dS/m salinity stress and the rest of 
the genotypes were salt susceptible. However, the 
experiment may be repeated for further 
confirmation.    

Effect of NACL pre-treatment on adaptation of 

cauliflower to salinity stress  

A pot experiment was conducted at the Olericulture 
Division, HRC, BARI, Joydebpur, Gazipur during 
the rabi season of 2017-18 following completely 
randomized design with three replications.  
toinvestigate the effect of NaCl pre-treatment in 
cauliflower when exposed to different salt 
treatments. Two cauliflower varieties; BARI 
Fulkopi-1 (BF1) and White Mountain Hybrid 
(WMH) were included in this study. Seeds were 
primed with 0, 100 and 200 mM NaCl solutions for 
45 h. Seeds were sown for germination, treated 
with saline water (0, 2, 4, 6 dS/m) and continue 
uptotransplanting. After transplanting into 15-L 
pots containing soil and recommended doses of 
manures and fertilizers, plants were subjected to 0, 
4, 8 and 12 dS/m salinity and maintained upto30 
days. The results revealed that percentage of seed 
germination were inhibited by higher soil salinity. 
Primed with 100 and 200 mMNaCl gave somewhat 
higher seed germination (%) under control and 
stress condition for both of BF1 and WMH. 
Although, soil salinity reduced length of shoot and 
in some cases increased length of root, seed 
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priming had no significant effect on shoot as well 
as on root length. Similarly, in most cases, fresh 
and dry weight of shoot decreased and fresh and 
dry weight of root increased with increasing 
salinity. The numbers of leaves/plant, individual 
leaf weight, total plant weight and curd weight 
were restricted by soil salinity. However seed 
priming had very little effect on those aspects. 
From the above results, it is revealed that higher 
salinity caused severe adverse impact in 
cauliflower production. Seed primed with 100 and 
200 mMNaCl rather had no significant effect on 
growth of cauliflower plant, but caused negative 
impact on curd yield. Although, seed priming is a 
successful method that has been proved to improve 
the growth and yield of many crops, the practice 
might not be effective for cauliflower.  

Effect of integrated nutrient management (INM) 

on sustainable vegetable production and soil 

fertility (cauliflower) 

An experiment was conducted at Regional 
Agricultural Research Station, BARI, Jashore 
during 2017-18 to evaluate the effect of Integrated 
Nutrient Management (INM) on sustainable 
vegetable (cauliflower) production and soil 
fertility. Six treatments viz. T1 = Vermi compost 
9.3 t/ha, T2 = Vermicompopst 7 t/ha + 25% of 
RDCF, T3 = Vermi compost 4.6 t/ha + 50% of 
RDCF, T4 = 100% Recommended dose of chemical 
fertilizers (RDCF) and T5 = Native fertility 
(control) were used in the experiment. The 
experiment was laid out in a randomized complete 
block design with three replications. The treatments 
showed significant effect on yield and yield 
components. Individual marketable card weight 
was significantly highest (1.10 kg) in the treatment 
T4 (100% RDCF) followed by T3 (0.84 kg) and T2 
(0.74 kg) while, the minimum (0.39 kg) was 
observed in T5 (control). Similarly, the significant 
highest card yield (45.74 t/ha) was also obtained 
from the treatment T4 (100% RDCF) followed by 
T3 (34.14 t/ha) and T2 (30.21 t/ha) and the lowest 
yield (15.91 t/ha) in the treatment T5 (control).  

Cabbage  

Standardization of talc base formulation of 

Trichoderma viride for disease management of 

cabbage 

The experiment was conducted in Horticulture 
research field, BARI, Gazipur during November 
2017-18 cropping season with cabbage (variety 

Atlas-70) for standardization of talc based 
formulation of Trichoderma viride and maize bran 
mixing ratio before application to control soil borne 
pathogens. Five ratio of talc Trichoderma: maize 
bran (1:2, 1:3, 1:4, 1:5 and 1:6) was tested. Control 
was maintained without any Trichoderma 
application. All Trichoderma treatment reduced 
disease incidence over control. The highest disease 
incidence was recorded in control treatment. Talc 
Trichoderma and maize bran ratio 1:5 reduced the 
maximum disease incidence (78.43%) over control. 
Length, diameter, biomass and single head weight 
of cabbage were not influenced by talc 
Trichoderma application. However, diameter, head 
weight and marketable yield were affected due to 
talc Trichoderma application. Cabbage diameter 
and single head weight was the highest in 1:5 ratio 
of talc Trichoderma and maize bran. Yield 
increased over control was 25.43% in 1:5 ratio of 
talc Trichoderma and maize bran muxture. 
Considering disease incidence and yield 1:5 ratio of 
talc Trichoderma and maize bran mixing may 
recommend for soil application. The experiment 
will be repeated for conformation the results.  

Effect of integrated nutrient management (INM) 

on sustainable vegetable production and soil 

fertility (cabbage) 

An experiment was conducted at Regional 
Agricultural Research Station, BARI, Jashore 
during 2017-18 to evaluate the effect of Integrated 
Nutrient Management (INM) on sustainable 
vegetable (cabbage) production and soil fertility. 
Six treatments viz. T1 = Vermi compost 9.3 t/ha, T2 
= Vermicompopst 7 t/ha + 25% of RDCF, T3 = 
Vermi compost 4.6 t/ha + 50% of RDCF, T4 = 
100% Recommended dose of chemical fertilizers 
(RDCF) and T5 = Native fertility (control) were 
used in the experiment. The experiment was laid 
out in a randomized complete block design with 
three replications. The treatments showed 
significant effect on yield and yield components. 
Individual marketable head weight was 
significantly highest (1.52 kg) in the treatment T3 
(Vermi compost 4.6 t/ha + 50% of RDCF) followed 
by T4 (1.34 kg) and T2 (1.23 kg) while, the 
minimum (0.56 kg) was observed in T5 (control). 
But the significant highest head yield (58.79 t/ha) 
was obtained from the treatment T4 (100% RDCF) 
followed by T3 (51.70 t/ha) and T2 (40.15 t/ha) and 
the lowest yield (19.67 t/ha) in treatment T5 
(control).  
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Broccoli 

Advanced yield trial of selected broccoli  lines 

The experiment was conducted at the research 
Field of Olericulture Division, HRC, BARI, 
Gazipur during the winter season of 2017 - 18 with 
two selected OP broccoli lines and BARI Broccoli-
1 (check) to evaluate their yield performance. The 
highest curd length (20.33 cm) and breadth (18.5 
cm).were recorded from the line BARI Broccoli-1. 
The highest only curd weight/ plant (472.03 g), 
marketable curd weight/plant (482.13 g) and per 
hectare curd yield (9.30 t ) was obtained from the 
line BOI 014.  The lowest only curd weight/ plant 
(258.57g), marketable curd weight/plant (385.63 
g), per hectare curd yield (7.36 t) was recorded 
from the same line BOI 002 . On the basis of 
uniform curd shape, compactness and yield the line 
BOI 014 and BOI 002 were selected to verify their 
yield performance and seed production potentiality 
in local climate. Considering earliness, curd size, 
curd compactness and yield potentiality the line 
BOI-014 showed better. So, the trial may be 
recommended for regional yield trial for next year. 

Effect of GA3 and main head removal on seed 

yield and yield attributes of broccoli 

The experiment was conducted at the field of plant 
physiology section of HRC during the rabi season 
of 2017-18. The experiment was laid out in 
Randomized Complete Block Design. The 
treatments consisted of four GA3 concentrations 
(Factor-A) viz. G0 = Distilled water (control), G1 = 
GA3 60 ppm, G2 = GA3 80 ppm and G3 = GA3 100 
ppm and two head removal treatments (Factor-B) 
viz., R0 = no head removal and R1= Head removal 
at marketable stage. The unit plot size was 2.40 m 
x 2.50 m (6 m2) having 20 plants.  The variety used 
in the experiment was BARI Broccoli -1. Thirty 
day-old seedlings were transplanted on 09 
November, 2017 adopting a spacing of 60 cm x 50 
cm.  The PGR GA3 was sprayed to the plants at 50 
and 75 days after transplanting mixing with 2-3 
drops of Trix solution.  Cowdung, urea, TSP, MoP, 
sulphur, boron, and magnesim were applied @ 10 t, 
240, 150, 150, 10, 2 and 2 kg/ha. Head harvest was 
done at marketable stage from 09 January, 2018 to 
23 January, 2018 according to treatments. Seed 
harvest was done on 12 March, 2018. Plant height, 
leaves/plant, length of the biggest leaf, width of the 
biggest leaf and plant spread were not significantly 
influenced by head removal treatments. The 
combination of GA3 and no head removal (G1R0) 
gave the maximum plant height closely followed 

by all combinations except G0R0 and G1R0. The 
G1R0 combination produced maximum number of 
leaves/plant which was closely followed by the rest 
of the treatments except control (G0R0). The 
maximum plant spread was recorded from the 
combination G1R0 closely followed by G1R1 and 
G2R0 ant G0R0 gave the minimum plant spread. 
Pods/plant, pod length, seeds/pod, 1000 seed 
weight, seed yield/plant and per hectare were found 
maximum from the spraying of GA3 60 ppm and 
their values were minimum under control 
treatment. No head removal treatment gave higher 
primary (13) and secondary flower stalks/plant 
(127.26) than head removal treatment. On the other 
hand, head removal at marketable stage gave 
maximum pods/plant (895.98), seed yield/plant 
(16.55 kg) and seed yield (530.82 kg/ha). No head 
removal treatment produced 471.79 kg/ha seed 
yield. Therefore, head removal treatment gave 11% 
higher seed yield over control. This might be due to 
removal of main head, several numbers of 
secondary shoots (heads) were produced around the 
main stem and they were not so compact as main 
head and also got more space which decreased 
competition among the flower stalks and thus 
produced more seeds.  In case of control plants 
(without main head removal), no secondary head 
was produced and the flower stalks produced from 
main head were more compact which increased 
competition among the flower stalks for space, thus 
normal development of seeds was hampered. The 
lower seed yield obtained from no head harvested 
treatment could be also due to poor aeration and 
poor pollinator movement.  Besides these, removed 
main heads at marketable stage were used as 
vegetable. This is an extra benefit which can be 
obtained from main head removal treatment. The 
highest number of pods/plant was obtained from 
G1R1 (1077.10) followed by G1R0 (946.26) and its 
minimum value was recorded from control (G0R0). 
The combination G1R1 produced the maximum pod 
length (4.55) which was identical with that of G1R0 

(4.51) Similar trend was also followed in respect of 
seeds/pod and 1000 seed weight. The highest 
number of seeds/ pod was obtained from G1R1 
(7.50) followed by G1R0 (7.48) and its minimum 
value was recorded from control (G0R0).  The 
maximum seed yield was recorded in G1R1 (20.69 
g/plant and 662.46 kg/ha) followed by G1R0. The 
results showed that spraying of GA3 60 ppm gave 
the maximum pods/plant, pod length, seeds/pod, 
1000 seed weight, yield/plant and thus gave the 
highest yield per hectare (621.98 kg). GA3 in 
combination with head removal at marketable stage 
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produced maximum yield attributes (pods/plant, 
pod length, seeds/pod, 1000 seed weight, 
yield/plant) and finally the highest yield per hectare 
(662.41 kg). 

Bottle Gourd 

Genetic diversity of bottle gourd germplasm   

The study was conducted at the experimental field 
of Olericulture Division, HRC, BARI, Gazipur 
during 2017-18 to assess the extent of genetic 
diversity among 16 bottle gourd germplasm. The 
collected germplasm originating from different 
local and exotic sources were subjected to cluster 
analysis. The germplasm were constellated into 
five distinct groups with the range of 1 germplasm 
in cluster IV to 5 germplasm in cluster I, cluster II. 
The inter-cluster distance in all cases was larger 
than the intra-cluster distance. Maximum inter-
cluster distance (11.804) was observed between 
germplasm of cluster I and IV followed by cluster 
III and IV (10.989) and minimum was found 
between germplasm of cluster II and IV (2.420). 
The highest intra cluster value (0.296) was 
observed in cluster I. Mean performance of 
different clusters revealed that highest mean for 
number of fruit/plant (13.60), fruit weight per plant 
(24.72 kg), fruit yield (49.44 t/ha), while cluster II 
exhibited highest mean value for average fruit 
weight (2.10 kg) and second highest mean value for 
fruit yield (30.80t/ha). Cluster V exhibited second 
highest mean value for number of fruit/plant (8.00), 
fruit weight per plant (15.40 kg), fruit length (40.33 
cm), fruit diameter (10.50 cm), fruit yield (30.80 
t/ha). Considering group distance and other 
agronomic performances, crosses between the 
germplasm of cluster I with that of cluster II and 
cluster I with cluster V would exhibit high 
heterosis and likely to produce new recombinant 
with desired traits in bottle gourd .  

Evaluation of winter bottle gourd lines (Ishurdi 

region) 

The study was conducted with six bottle gourd 
germplasm at the research field Regional 
Agricultural Research Station, Ishurdi, Pabna 
during Rabi season of 2017-18 to select superior 
bottle gourd germplasm. The highest number of 
fruits per plant (18) was counted from LS Isd-001 
and lowest (10) from LS Isd-005. The highest yield 
(51.74 t/ha) was obtained from LS Isd-001 and the 
lowest yield (28.04 t/ha) was found in LS Isd-005. 
Considering earliness, yield potentiality, fruit color, 

acceptable fruit shape the germplasm LS Isd-001 
was found promising and may be selected for 
advance trial. 

Advanced yield trial of selected winter bottle 

gourd lines 

The trial was conducted at the experimental field of 
Olericulture Division, HRC, BARI, Joydebpur 
during winter season of 2017-18. Four advanced 
lines of bottle gourd were included in the study to 
select superior lines with higher yield, better 
quality. The lines varied significantly (P<0.05) for 
their response to fruit number per plant, average 
fruit weight (kg), fruit yield (kg/plant), fruit length 
(cm), fruit diameter (cm) and fruit yield (t/ha).The 
line LS151C produced the earliest fruiting with 
89.39 days as well as the maximum number of 
fruits per plant (12.55). The range of fruit length 
and fruit diameter were 22.23 cm (LS146A1) - 
40.10 cm (LS151C) and 10.59 cm (LS138B4) - 
17.29 cm (LS146A1), respectively. The maximum 
fruit yield (t/ha) was recorded in the line LS151C 
(47.86 t/ha) which was followed by LS146A1 
(36.26 t/ha), LS138B4 (34.66 t/ha). Considering 
earliness, yield potentiality, fruit color, acceptable 
fruit shape two advanced lines viz., LS 151C, 
LS146A1 were found promising and may be 
selected for RYT. 

Performance of selected bottle gourd hybrids  

The study was conducted at the research field of 
Olericulture Division of HRC, BARI, Joydebpur 
during September 2017-18 to select superior bottle 
gourd hybrids. Eleven hybrids of bottle gourd were 
included in this study. The hybrids differed 
significantly for most of the characters studied. 
Days required for 1st harvest range from 77.33 to 
97.33 days, number of fruits/ plant, average fruit 
weight were 10 to 16 and 1.67 to 2.06 kg, 
respectively and yield per hectare was 37.33 - 
60.66 ton. Considering earliness, high yield, fruit 
color and acceptable fruit size, shape three hybrids 
F1LS137A5 x BL-4, F1BL-3 x LS 137A5, F1BL-4 x 
LS 139A5 were selected for further evaluation as 
regional yield trial.  

Study of the dynamics of USG and prilled urea 

in relation to nitrogen supply and its effect on 

growth, shoot yield and nutrient uptake of bottle 

gourd  

An experiment was conducted during rabi season 

of 2015-16, 2016-17 and 2017-18 at HRC, BARI to 

find out the duration of N supply, its behavior and 
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N use efficiency of plant from USG and PU and to 

study the growth patterns of the crop influenced by 

the USG and PU. The experiment was conducted 

followed by RCBD with 3 replications. Five 

treatments were selected as T1: without fertilizer 

(Native fertility); T2: Recommended prilled urea 

(PU); T3: Recommended urea super granule (USG); 

T4:85% of recommended urea super granule (USG) 

and T5:70% of recommended urea super granule 

(USG). Nitrogen behavior and its effect on crop 

growth with USG and PU were significantly 

affected and ultimately USG produced higher plant 

height, leaves plant-1, fresh shoot and root weight 

as well as dry shoot and root weight in later stages 

of crop development although these were higher 

with PU in initial growth stage. Maximum fresh 

shoot yield (1234, 1573 and 1180 g plant-1) was 

recorded in recommended USG (T3) followed by 

T4 treatment i.e. 85% recommended USG (1200, 

1531 and 1170 g plant-1) which were gradually 

increased upto 75 DAT. But it was slowed down 

from 55 DAT in case of PU. Higher branch plant-

1(10.67 to 11.33 plant-1), flower plant-1 and SPAD 

value were also found from USG treated plants 

than PU which indicated that USG supply N for a 

longer period of time upto 75 days or more than 

prilled urea for higher  N supply, N uptake and 

plant growth. From soil-plant analysis it was also 

found the better response in USG as compare to 

prilled urea. 

Pumpkin 

Evaluation of pumpkin lines during winter 

season at hill valley  

The experiment was conducted at Hill Agricultural 

Research Station, Raikhali, Rangamati Hill District 

during 2017-18 to find out the suitable pumpkin 

lines to release as a variety and to utilize in future 

breeding program of pumpkin. Experimental lines 

varied significantly for their response to days to 1st 

flowering (DFF), node order of first female flower 

(NFF), fruit length (FL), fruit width (FW), flesh 

thickness (FT), individual fruit weight (IFW), yield 

and TSS (%). Of these, DFF ranged from 70-83, 

NFF 13.7-19.7, FL 9.3-28.2, FW 11.7-27, FT 2.7-

5.0, yield (t/ha) 13.8-33.3 and TSS (%) 3.9-14.2. 

Minimum node order of first female flower (13.7) 

was observed in CMRai005. The highest yield 

(33.3 t/ha) was found in CMRai0013 followed by 

CMRai009 (31.5 t/ha) and lowest (13.8 t/ha) was 

found in CMRai011 treatment. 

Heterosis in pumpkin 

The experiment was conducted at the experimental 
field of Vegetable Division, HRC, BARI, 
Joydebpur on November, 2016. Seven hybrids of 
pumpkin and their parents were included in this 
study for estimating heterosis relative to mid and 
better parent, and select better hybrids. None of the 
hybrids exhibited maximum heterosis for all the 
characters studied. Among the hybrids, three 
(hybrid 35, 38, and 39), exhibited good level of 
heterosis for major yield contributing characters. 
Hybrid 35 showed significant positive heterosis 
relative to mid parent for yield per plant and 
hectare (111.49* and 111.00* % respectively) and 
relative to better parent for average fruit weight 
(AvFwt), yield per plant and hectare (101.16**, 
66.88* and 66.00* % respectively). Hybrid 38 and 
39 showed significant mid parent heterosis for days 
to 1st female flower open (DFF) (-12.76* and -
15.26**% respectively), AvFwt (60.72* and 
56.20**% respectively) and flesh thickness (22.03* 
to 20.13*% respectively). Hybrid 38 showed 
significant better parent heterosis for DFF (-
11.24**%), AvFwt (72.15**%) and Hybrid 39 for 
AvFwt (80.93**%), flesh thickness (11.31*%). 
Based on the characters studied for mid and better 
parent heterosis, visual looking of fruit outside and 
inside, and plant health hybrid 35, 38 and 39 may 
be selected for testing in the regional yield trials. 

Screening of pumpkin germplasm against 

salinity at vegetative stage under pot culture 

The experiment was conducted at the field of Plant 
Physiology Section, HRC, BARI (23.99487, 
90.41147) during October 2017 to January 2018. 
Twelve genotypes of  (P1=1-1-1-6-4-2-6-2, P2=31-
2-4-12-3-7-5-7, P3=75-2-1-5-3-6-3(B), P4=BARI 
Hybrid Mistikumra-1, P5=75-2-4-5-3-4-8, P6=71-
9(B)-1-1-2-2-5, P7=75-2-1-5-3-7, P8=71-9-6-9-10-
3-9, P9=5-4-12-6-3-9-3-3, P10=BARI Mistikumra-1, 
P11=75-2-1-5-3-4-12 (A) and P12= BARI 
Mistikumra-2) collected from Olericulture Division 
of HRC, BARI, Joydebpur, Gazipur were used in 
this study. BARI Mistikumra-1 was screened out as 
salt tolerant from 45 sweet gourd genotypes for the 
last two years. This variety performed better at 8 
dS/m during germination and early seedling growth 
stage. The experiment assessed the seedling growth 
of sweet gourd genotypes at different NaCl salinity 
levels. The NaCl concentrations used were 0 
(control), 4, 8 and 12 dS/m. The salinity was 
measured by soil EC Meter (HI 9833, direct soil 
conductivity & temperature meter, HANNA 
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instruments) and EC Meter (Model 6061, Made in 
Taiwan). The trial was non-replicated. Sweet gourd 
was grown in plastic pot (length 25 cm, dia 25 cm 
at the top and 12.5 cm at the bottom; capacity 10 
L), which contained all the genotypes except P9 and 
P10 died after 20 days of salinization. The genotype 
P9 produced the maximum vine line length at 4 
dS/m (46.44 cm) followed by P10 (43.42 cm) but at 
8 dS/m P10 produced highest vine length (40.60 
cm) followed by P9 (35.26 cm) 20 days after salt 
application. The genotypes P9 and P10 also 
produced vine length at 12 dS/m but other 
genotypes died.  The other genotypes performed 
very poor with regard to vine production under 
varied saline condition. At 4 dS/m, the genotype P9 
gave the maximum number of leaves/plant (22) 
followed by P10 (20) and P12 produced the lowest 
(10).  At 8 dS/m, maximum number of leaves per 
plant was obtained from P9 (16) followed by P9 
(14) and. At 12 dS/m, all the genotypes died accept 
P9 and P10.The genotype P5 produced the maximum 
CCI value (39) followed by P9 (39) at 4 dS/m. At 8 
dS/m, P9 gave the highest CCI value (36) which 
was followed by P10 (34).  At 4 dS/m, the genotype 
P6 gave the highest root dry weight (8.36 g/plant) 
followed by P9 (8.4 g/plant) but, at 8 dS/m 
maximum root dry weight was recorded from P9 
(3.8 g/plant) followed by P10 (3.5 g/plant). At 12 
dS/m only G9 and G10 genotypes were alive. At 
vegetative stage, the genotype G10 gave the 
highest shoot dry weight (12.89 g/plant) followed 
by G9 and G12 gave the lowest shoot dry weight 
(4.2 g/plant) under control condition. Shoot dry 
weight decreased with the increasing salinity levels 
up to 12 dS/m in all the genotypes. The genotypes 
G9 and G10 produced maximum shoot dry weight 
in all saline treatments. At vegetative stage, the 
genotype P6 gave the highest shoot dry weight 
(10.4 g/plant) followed by P9 and the lowest shoot 
dry weight from P11 (6.4 g/plant) under control 
condition. Shoot dry weight decreased with the 
increasing salinity levels up to 12 dS/m in all the 
genotypes. The genotypes P9 and P10 produced 
maximum shoot dry weight in all saline treatments. 
Genotypes differed in respect of total dry 
matter/plant (TDM/plant). The genotype P9 gave 
the maximum TDM/plant (20.2 g/plant) followed 
by P10 (19.83 g/plant) at 4 dS/m. At 8 dS/m, P9 and 
P10 also produced the maximum TDM/plant. The 
two genotypes P9 and P10 only produced greater 
than 80 percent RTDW at 4 dS/m. At 8 dS/m P9 
and P10 produced greater than 70 percent RTDW. 
Relative total dry weight is very important 
comparison for saline tolerance among the 

genotypes. Relative total dry weight is very 
important comparison for saline tolerance among 
the genotypes. The study revealed that G9 (5-4-12-
6-3-9-3-3-1) and G10 (BARI Mistikumra-1) were 
found to be better than other genotypes at salinity 
levels up to 12 dS/m at vegetative stage with regard 
to vegetative growth, chlorophyll content index, 
root and shoot dry weight/plant, and total dry 
matter/plant. Therefore, it might be concluded that 
the genotype G9 and G10 performed better at 8 
dS/m salinity level. 

Response of pumpkin to urea super granule, 

prilled urea and PKS fertilizer application  

The experiment was conducted in the field of HRC, 
BARI during winter 2016-17 followed by RCBD 
with three replication to evaluate the performance 
of USG to prilled urea in pumpkin production and 
to develop a fertilizer recommendation both with 
prilled urea and USG for pumpkin. Seven 
treatments were considered as- T1: N80P35K75S20 
+Zn4B1.5 (N as prilled urea); T2: N80P35K75S20 
+Zn4B1.5 (N as USG); T3: 20% higher NPKS than 
T1 + Zn4B1.5 (N as prilled urea); T4: 20% higher 
NPKS than T1 + Zn4B1.5 (N as USG); T5: 20% 
lower NPKS than T1 + Zn4B1.5 (N as prilled urea); 
T6: 20% lower NPKS than T1 + Zn4B1.5 (N as USG) 
and T7: Native fertility. In 2016-17, it was revealed 
that fertilizer doses with USG application 
performed better in pumpkin production and 
recommended dose of USG with other fertilizers 
produced the maximum yield (17.33  ton ha-1) 
followed by 20% less than recommended dose of 
USG. But in 2017-18, 20% less than recommended 
dose of USG with other fertilizers produced 
maximum pumpkin yield (34.68 ton ha-1) followed 
by recommended dose of PU. Again, 20% higher 
recommended dose of USG produced a high 
vegetative growth due to excess nitrogen supply 
resulting delayed fruit setting as well as lower 
number of fruit setting plant-1. 

Response of pumpkin to different irrigation 

frequency and nitrogen levels 

The experiment was conducted at the experimental 
field of HRC, BARI, Gazipur during 2017-18 to 
investigate the response of sweet gourd (cv. BARI 
Hybrid Misti Kumra-1) under different irrigation 
and nitrogen levels. The study was carried out in a 
split plot experiment followed by RCBD with three 
replications. Three irrigation levels as I1:Irrigation 
up to FC at 7 days interval after stand 
establishment (SE); I2: Irrigation up to FC at 14 
days interval after SE and I3 : Irrigation up to FC at 
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21 days interval after SE were considered as main 
plot  treatment and four doses of PU and USG as 
N1:100 kg N ha-1 as PU; N2: 100 kg N ha-1 as USG; 
N3: 80 N ha-1 as USG and N4:60 kg N ha-1 as USG 
were considered as sub-plot treatment. A 
significant response of pumpkin to different 
irrigation and N levels was observed. Among the 
different treatments combinations, I2N1 (irrigation 
at 14 days interval with 100 kg N as PU) were 
relatively better yielding (35.08 ton ha-1) followed 
by I1N3 (31.92 ton ha-1) for pumpkin production. 
The lowest yields were observed from the 
treatment I4 in both the years. The highest (34.89 
cm) seasonal water was used in treatment I1N1 and 
lowest (18.54 cm) were found in treatment I3N2. 
The results suggest that I2N1 (irrigation at 14 days 
interval with 100 kg N as PU) might be optimum 
irrigation and fertilizer levels for pumpkin 
production on the basis of yield. 

Bitter gourd  

Regional yield trialof bitter gourd hybrids 

Four advanced hybrids of bitter gourd were 
evaluated with one check variety Hybrid Tia at 
different locations of BARI during the summer 
season of 2017 to select suitable hybrids for release 
as variety. Fruits/plant of test hybrids ranged from 
31-53 over the locations while 33-48 at combined 
data. Check variety ranged from 21-35for fruits per 
plant over the locations. Average fruit weight was 
maximum in the Check variety at combined data 
(173.9g). Hybrid-23 and 24 produced higher 
yield/plant at combined data (6.2-5.1 kg 
respectively) compare to check variety (4.7 kg). All 
the hybrids out yielded (24.1-39 t/hectare) the 
check variety (20.4 t/ha) at combined data. Fruit fly 
infestation was lower in Hybrid-8 and 23 (10.6-
11.5%) compare to other hybrids including check 
variety (13.2-14.9%).No infection of virus disease 
(0.0% virus incidence) was recorded in any of the 
hybrids. Based on the quantitative characters; 
visual observation of fruit color, shape and size; 
and insect and disease reactions all the hybrids 
except hybrid 4 were found promising as hybrid 
varieties compared to check variety. Considering 
all the parameters and visitor preferences two 
hybrids Hybrid-8 and 23 out of four may be 
released as hybrid varieties of bitter gourd. 

Screening of bitter gourd genotypes against 

salinity 

The experiment was conducted at the plastic house 
of Olericulture division, HRC, BARI, Joydebpur, 

Gazipur during the Kharif season of 2017 
following completely randomized design with three 
replications to investigate the effect of salinity on 
different bitter gourd genotypes. Seven bitter gourd 
varieties / advanced line; BARI Karola-1 (BG-1), 
BARI Karola-2 (BG-2), AVBG 1308 (BG-3), 
AVBG 1310 (BG-4), AVBG 1323 (BG-5), MC 
115-1 (A)-6-3 (BG-6) and MC 115-1 (C)-9-12 
(BG-7) were included in this study. The plants 
were grown hydrophonically and exposed to 
control and 8 dS/m salinity stresses. The results 
revealed that in most cases, soil salinity reduced the 
number of lateral vines, nodes and green leaves per 
plant, the length of vine and root, fresh weight of 
vine and root, dry weight of vine and root, and 
number of fruits per plant, individual fruit weight 
and fruit yield per plant in different bitter gourd 
genotypes. At control condition, BG-1 produced 
the maximum number of fruits per plant while the 
genotype BG-4 produced the lowest number. At 8 
dS/m salinity stress, BG-1 produced the maximum 
number of fruits per plant followed by BG-6, and 
BG-4 did not produce any fruits. At control and 
stressed condition, BG-5 followed by BG-6 
produced bigger sized fruits while BG-3 produced 
the smallest ones. In case of yields per plant, BG-1 
and BG-6 gave higher yield of fruits per plant both 
at normal and stressful condition. From the current 
study it can be stated thatBG-1 and BG-6 had some 
salt tolerant potential at 8 dS/m salinity stress, 
while the rest of the genotypes are salt 
susceptible.However, the experiment may be 
repeated for further confirmation.    

Response of bitter gourd to zinc, boron and 

magnesium application 

A study was conducted at the research field of 
HRC, BARI, Gazipur during 2018 to determine the 
effective doses of zinc (Zn), boron (B) and 
magnesium (Mg) for quality and yield 
maximization of bitter gourd (Momordica 
charantia L).There were 9 treatment combinations 
consisting of three levels each of Zn (0, 3, 4 kg ha-

1), B (0, 1.5, 2 kg ha-1) and Mg (0, 4, 8 kg ha-1) 
along with the blanket dose of N120P40K85S20 kg ha-1 

and cow dung 10 t ha-1.The experiment was 
designed randomized complete block with three 
replications. The treatment combinations were T1 = 
Zn0B0Mg0, T2 = Zn3B1.5Mg4 kg ha-1, T3= Zn3B2Mg4 
kg ha-1, T4= Zn4B1.5Mg4 kg ha-1, T5= Zn4B2Mg4 kg 
ha-1, T6= Zn3B1.5Mg8 kg ha-1, T7= Zn3B2Mg8 kg ha-

1, T8= Zn4B1.5Mg8 kg ha-1 and T9= Zn4B2Mg8 kg ha-

1. The results showed that the marketable yields of 
bitter gourd ranged from 8.56 to 13.8 t ha-1. The 
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highest bitter gourd yield (13.8 t ha-1) was obtained 
from the treatment T9 followed by T8. The lowest 
yield (8.56t ha-1) was found in control plot. The 
yield attributes of bitter gourd showed best 
performance in T9 followed by T8 treatments. The 
highest total soluble solid content (Brix 6.00) was 
estimated from the T8 followed by T9treatment.The 
highest net return (Tk.191229 ha-1) was counted 
from T9 treatment followed by T8. The highest 
benefit cost ratio (1.86) was also counted from the 
treatment T9 followed by (1.84) T8treatment. 
Considering the yield and benefit cost ratio T9= 
Zn4B2Mg8 kg ha-1 or T8= Zn4B1.5Mg8 kg ha-

1including N120P40K85S20 kg ha-1 may be used for 
bitter gourd production. 

Quality of bitter gourd as affected by minimal 

processing 

The experiment was conducted at the laboratory of 
Postharvest Technology Section, HRC, BARI, 
Gazipur during May 2018 to select suitable 
additives for preparing minimal processed bitter 
gourd as ready to cook. Ready to cook bitter gourd 
were treated with T1= 0.5% ascorbic acid, T2= 
0.5% citric acid, T3= 0.5% CaCl2, T4= wash with 
normal water and T5= without any wash as control 
and stored at refrigerator (4±1oC). Bitter gourd 
treated with 0.5% CaCl2 (T3) showed better shelf 
life 7 days over all treatments retaining better color, 
titratable acidity (%), vitamin C and sensory 
quality stored at refrigerator (4±1oC). 

Quality maintenance of bitter gourd through 

postharvest treatment and packaging with 

maturity implication 

A study was done with the objective of 
maintenance of qualities of bitter gourd through 
postharvest treatment and packaging with maturity 
implication. The experiment was conducted at 
HRC, BARI during March to August in 2017 with 
the financial grant of BAS-USDA PALS of 
Bangladesh Academy of Sciences, Dhaka. Bitter 
gourd var. BARI Karola-1 was used in this trial. 
The plants were grown in the field with 
recommended production practices. The maturity 
stages were selected as the bumps of the fruits 
becoming extended but looking below medium 
high and bumps extended moderately and looking 
medium high, harvested at 12 and 14 days after 
anthesis, and designated as 12DAA and 14 DAA, 
respectively. The quality maintenance practices 
were as postharvest washing and modified 
atmospheric packaging including control. Data 

were taken on weight loss, physicochemical 
qualities and marketable attributes during storage. 
Comprising weight loss, firmness retention, 
vitamin C and Beta carotene content and 
marketability preference, washing with 150 ppm 
NaOCl or 2% NaHCO3 and packed with MAP, 
either by wrapping the individual fruits with cling 
film or 1.5% perforated polyethylene bag (0.09 mm 
thickness) was found to be good options for 
maintenance of quality of bitter gourds. MAP was 
useful in reducing weight loss, and retention of 
firmness of the bitter gourds. Washing was found 
to be some extent beneficial in minimizing decay. 
Quality defects viz. withering, yellowing, peel 
tearing and rotting was found to be less in washed 
and packed fruits, resulting in higher marketable 
life. The marketable life of non-washed and non-
packed fruits was 2.00 days for 12DAA, and that 
was 3.00 days for 14 DAA. It extended up to 4.33 
or 4.67 days for the fruits of 12DAA, and that was 
4.67 to 5.67 days for those of 14 DAA. 

Sponge Gourd  

Advanced yield trial of sponge gourd lines 

Six advanced lines of sponge gourd were evaluated 
at Olericulture Division, HRC, BARI, Gazipur 
during the kharif season of 2017. The lines LC 3-8-
2-1-1-8, LC 9-4-1-4-5, LC 3-8-10-5-2-3, LC 1-7-8-
1-4-3,LC 2362-2-2 and LC 12-3-1 were used in this 
study. Wide ranges of variability were found in the 
studied characters among the lines except fruit 
diameter and number of non-marketable fruits per 
plant. The line LC 9-4-1-4-5 was best for its fruit 
length, individual fruit weight, number of total 
fruits per plant and yield per plant. Other three 
lines viz., LC 3-8-2-1-1-8, LC 3-8-10-5-2-3 and LC 
1-7-8-1-4-3 were better for their yield potentialities 
and harvest duration. Considering the earliness, 
yield potentialities, harvest duration and diseases 
reaction the above four lines were found promising. 
So these four lines may be considered for regional 
yield trial for next year. 

Effect of drought on growth and yield of sponge 

gourd lines 

A pot experiment was conducted at the research 
field of Olericulture Division, HRC, BARI, 
Joydebpur, Gazipur during the Kharif season of 
2017-18 following a completely randomized design 
with three replications to investigate the effect of 
drought on different sponge gourd genotypes. A 
total of 10 sponge gourd lines/varieties; LC 1-1-3-
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1-5-9 (SG-1),  LC 1-1-3-1-3-4-5 (SG-2),  LC 1-7-
8-1-4-1-3-5 (SG-3),  LC 3-8-1-1-1 (SG-4),  LC 13-
1-3-1-2-3 (SG-5),  LC 9-4-1-4-1-2-3-4-5 (SG-6),  
LC 9-4-1-4-4-5 (SG-7),  LC 1-7-8-1-4-5 (SG-8), 
Monalisa (SG-9) and Sonali (SG-10) were included 
in this study. After transplanting into 15-L pots 
containing soil and recommended doses of manures 
and fertilizer, the plants were exposed to three 
levels of drought viz., Control= Irrigation as per 
requirement, 7 Days Drought (DD) = Irrigation at 7 
days interval and 14DD = Irrigation at 14 days 
interval. The results revealed that drought stress 
had negative impact on the physiological as well as 
yield and yield contributing parameters in all 
sponge gourd genotypes. At control condition, the 
numbers of fruits per plant were higher in SG-9 
followed by SG-4 and SG-5. At 7DD and 14DD, 
the same lines also provided the maximum number 
of fruits per plant. However, most of the sponge 
gourd genotypes did not produced any fruits at 
7DD and 14DD. IFW at 7DD was the highest in 
SG-2, followed by SG-9 and SG-4. At 14DD, IFW 
was the highest in SG-4, followed by SG-9. In 
terms of fruits yield per plant, SG-9 produced the 
maximum yield at normal condition followed by 
SG-4 and SG-5. However at 7DD and 14DD, SG-9 
produced the maximum yield per plant, followed 
by SG-5. Based on most of the parameter studied, 
SG-5 and SG-9 were found to be tolerant at 7DD 
and 14DD. However; the experiment may be 
repeated in the following year for more 
confirmation.  

Ridge Gourd  

Effect of salinity on ridge gourd genotypes 

A pot experiment was conducted at the research 
field of Olericulture Division, HRC, BARI, 
Joydebpur, Gazipur during the Kharif season of 
2017-18 to investigate the effect of salinity on 
different ridge gourd genotypes. Eight ridge gourd 
varieties / advanced line; BARI Jhinga-1 (RG-1), 
BARI Jhinga-2 (RG-2), P2 × P1 (RG-3), P2 × P6 
(RG-4), P1-8 (RG-5), P2-1 (RG-6), P3-1(RG-7) 
and P7-7 (RG-8) were included in this study. After 
transplanting into 15-L pots containing coco-dust, 
the plants were exposed to 0 (control), 6 and 12 
dS/m salinity stresses and continue upto 30 days. 
The results revealed that soil salinity had negative 
impact on the physiological as well as yield and 
yield contributing parameters in all ridge gourd 
genotypes. At control condition, the numbers of 
fruits/plant were higher in RG-2 and RG-7 while, at 

6 dS/m salinity, RG-7 produced the highest number 
of fruits/plant and at the highest salinity, RG-5 
produced the maximum number of fruits/plant 
followed by RG-1 and RG-2. Individual fruit 
weight (IFW) was the highest in RG-6 followed by 
RG-7 and RG-5 at moderate salinity but at higher 
salinity, IFW was the highest in RG-6, followed by 
RG-3 and RG-5. In case of fruits yield/plant, RG-7 
produced the maximum yield at normal condition 
followed by RG-6 and RG-1. Similarly trend of 
fruit yield were recorded at 6 dS/m salinity stress. 
However, at 12 dS/m salinity, RG-5 produced the 
maximum yield, followed by RG-2. Based on most 
of the parameter studied, RG-7, RG-6 and RG-5 
found to be tolerant at 6 dS/m salinity; while, only 
RG-5 found to be tolerant at 12 dS/m salinity 
stress. 

Teasle Gourd  

Evaluation of teasle gourd germplasm 

(Narsingdi region) 

Six teasle gourd germplasm were evaluated at the 
research field of Regional Horticulture Research 
Station of BARI, Shibpur, Narsingdi during 
February to June 2018 for their yield, quality and 
virus resistance. The germplasm MD Nar-003 had 
the highest number of marketable fruit (58.67) per 
plant whereas lowest (50.34) was recorded from 
MD Nar-001. The highest yield was obtained from 
MD Nar-003 (46.98 t/ha) while MD Nar-001 
germplasm obtained lowest yield (30.44 t/ha). The 
germplasm MD Nar-003 is also free virus and 
insect infestation wheres other germplasm showed 
more susceptible to virus diseases and insect 
infestation. Considering yield, size, virus incidence 
and insect infestation germplasm MD Nar-003 
showed the best among the germplasm. 

Cucumber  

Evaluation of cucumber germplasm (Narsingdi 

region) 

The experiment was conducted at the experimental 
field of Regional Horticulture Research Station, 
BARI, Shibpur, Narsingdi during March to May 
2018 with eighteen genotypes of cucumber to 
evaluate their performance at Narsingdi region. 
Minimum days required to male flower initiate in 
CS Nar 007 (30 days) and CS Nar 008 (30 days) 
genotypes and maximum were in CS Nar 001, CS 
Nar 002 and CS Nar 014 (40 days). The Maximum 
days required to female flower initiate in CS Nar 
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001 (58 days) and minimum were in CS Nar 011 
and CS Nar 018 (34 days) genotypes. The longest 
fruit (30.38 cm) and the heaviest fruit (699 g) were 
found from CS Nar 004. Maximum no. of fruit per 
plant (7.00), yield per plant (5.59 kg) and yield per 
hectare (37.08 t) were recorded from CS Nar 004 
which was followed by CS Nar 001 and CS Nar 
006, respectively. The smallest fruit length (11.33 
cm), the lightest fruit (166.25 g), minimum yield 
per plant (553 g) and yield per hectare (4.19 t) was 
found from CS Nar 013. But the highest fruit width 
(10.03 cm) was found from CS Nar 005 and lowest 
from CS Nar 014 (4.48 cm). Maximum 1000 Seed 
weight was noted from CS Nar 008 (37 g) and 
minimum was from CS Nar 016 (7 g). Considering 
number of fruits per plant, yield per plant, yield per 
hectare, the genotypes CS Nar 004, CS Nar 001, 
CS Nar 006 were showed higher yielder. Therefore, 
further trial will be conducted to verify their 
performance. 

Ash Gourd  

Evaluation of ash gourd germplasm (Jamalpur 

region) 

Five collected ash gourd lines viz. BH-Jam-001, 
BH-Jam-002, BH-Jam-003, BH-Jam-004, BH-Jam-
005 and BARI Chalkumra-1 as check were 
evaluated at HRC, RARS, BARI, Jamalpur during 
the summer season of 2017. The line BH-Jam-005 
had the maximum number of marketable fruits 
(10.23) per plant followed by the BARI 
Chalkumra-1(9.40) and the minimum number of 
fruits (4.20) was observed in BH-Jam-004. The 
highest yield was obtained from BH-Jam-005 
(38.90 t/ha) followed by BARI Chalkumra-1 (35.03 
t/ha), while the line BH-Jam-004 produced the 
lowest yield (16.73 t/ha). 

Regional yield trial of ash gourd lines  

The study was conducted with five ash gourd lines 
at the research field of Olericulture division of 
HRC, BARI, Gazipur during summer season of 
2017. The maximum days to first female flowering 
(48.25 days) was observed in BH 029 and the 
minimum (42.75 days) recorded from BH 002 line. 
The maximum days to 1st harvest (64.25 days) was 
found from BARI Chalkumra-1 and minimum 
(60.50 days) from BH002. The highest no. of fruits 
per plant (9.92) was recorded from BH 001 while 
the minimum (7.65) from BH0029. The highest 
fruit weight (1.37 kg) was recorded at BH 002 line 
while the lowest (1.20 kg) from BH 001 which is 

statistically identical (1.22 kg) to BARI 
Chalkumra-1. The highest yield/ha were recorded 
from BH 002 (66.57 t/ha) and the lowest yield/ha 
(43.58 t/ha) obtained from BH 029 line. The line 
BH 029 line has given better result in some of 
parameters like Days to flowering, individual fruit 
weight and yield than our released variety BARI 
Chalkumra-1 but further study is needed for more 
confirmation of the present results.   

Squash  

Priliminary yield trial of selected squash lines 

A study on performance of four advanced squash 
lines; viz, CP 0001, CP 0004, CP 0006, CP 0007, 
Bulam House with a check BARI Squash-1 was 
conducted at HRC, BARI, Joydebpur, Gazipur during 
the winter season of 2017-2018. The highest fruit 
yield per plant (5.22 kg) and per hectare (62.84 t) 
were obtained from CP 0006 followed by BARI 
Squash 1 (5.03 kg/plant and 62.32 t/ha). Considering 
yield and yield contributing characters the germplasm 
CP 0006 was found promising and may be selected 
for further evaluation i.eAdvance yield trail. 

Pointed Gourd  

Regional yield trial of pointed gourd hybrids 

An experiment was carried out at Regional 
Agricultural Research Station, Ishurdi, Pabna 
during Rabi season of 2017-18 to evaluate the 
performance of five promising hybrid pointed 
gourd lines. BARI Hybrid Potol-1 was used as 
check. The line PG009xM2 gave the highest 
number of fruits per plant (186). The highest yield 
(46.61 t/ha) was obtained from PG009xM2 and the 
lowest yield (32.73 t/ha) was obtained from 
PG0008xM2. 

Water Melon  

Evaluation of water melon lines 

A field experiment was conducted on watermelon 
at Olericulture Division, HRC, BARI, Joydebpur 
during winter season of 2018 to evaluatethe 
performance of seven collected varieties of 
watermelon (WM 055, WM 056, WM 057, WM 
058, WM 059, WM 60 and WM 061) with a view 
to recommending the best variety that will best 
adapt to Joydebpur condition. The result showed 
that all the parameters significantly different from 
each other. Considering TSS%, flseh colour, 
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individual fruit weight, yield per plant and yield 
tonha-1, Six of the seven varieties (WM 056, WM 
057, WM 058, WM 059, WM 60 and WM 061) 
may be used as breeding material and 
recommended to farmers for higher yield, attractive 
color and taste specially. WM 60 had attractive 
yellow skin color; it may give higher economic 
return to farmers.  

Evaluation of some exotic watermelon 

germplasm 

Exotic watermelon germplasm was evaluated at 
Regional Horticulture Research Station, BARI, 
Lebukhali, Patuakhali during 2017-18 to find out 
their variance, yield potential and quality. All the 
materials showed wide range of variation. Three 
types of fruit shape viz. oblong, elliptical and 
round, two type color pattern viz. striped and solid, 
three type skin color viz light green, medium green 
and light green, four type flesh color viz. red, pink, 
orange and mixed was found. Fruit size ranged 
from 3.14 kg fruit-1 to 6.28 kg fruit-1, number of 
fruit ranged from 1.33 fruit plant-1 to 2.63 fruit 
plant-1, TSS (%) varied from 7.0 to 11.67. Yield per 
hectare was calculated highest in CLPk 6 (34.98 t 
ha-1) and lowest in CLPk 1 (12.91 t ha-1). The 
germplasm showed there potentiality in the first 
year trial. These lines will be used for the future 
hybridization program. 

Effect of mulching materials on weed control 
and yield performance of watermelon 

The field experiment was conducted on 
watermelon at Regional Horticulture Research 
Station, BARI, Lebukhali, Dumki, 
Patuakhaliduring winter season of 2017 and 2018 
to study the effect of different mulching material 
on weed control performance, yield and quality of 
water melon. All the weed control parameter, plant 
growth, yield and quality characters were superior 
with silver on black polyethylene mulch and ash 
color polyethylene mulch while, plants without 
mulch (control) resulted poor growth and yield for 
poor weed control. With economic point of view, 
silver on black polyethylene mulch and ash color 
polyethylene mulch resulted in the highest net 
return and found to be more economical with 
highest cost : benefit ratio. 

Muskmelon  

Evaluation of muskmelon (Narsingdi region) 

The study was conducted with thirty five 
muskmelon genotypes at the experiment field of 

Regional Horticultural Research Station, Shibpur, 
Narsingdi, BARI during 2017 to 2018.The 
collected genotypes originated from PGRC and 
different location. The study was carried out in a 
randomized block design with three replications.  
Significant differences were noted for the whole of 
the quantitative characters. Cluster analysis 
separated the genotypes in five different groups. 
The distribution pattern that maximum number of 
genotype 12 was included in cluster I which was 
followed by Cluster III 11 genotypes whereas 
minimum 1 genotype was found cluster V. Cluster 
II was found 6 genotypes and cluster IV was 
obtained 5 genotypes. Yield contributing characters 
in 35 genotypes of muskmelon was analyzed by 
RCBD analysis. The highest yield per plant, yield 
per plot and yield t/ha were observed in CM 2276 
(15.39kg/plant, 46.18 kg/plot and 36.94 t/ha 
respectively) whereas the lowest yield per plant, 
yield per plot and yield t/ha were found in CM 
2293 (3.5kg/plant, 10.54kg/plot and 8.34 t/ha 
respectively). Considering, no. of fruit per plant, 
yield per plant, yield t/ha and TSS cluster II, III and 
IV will be given higher priority in future 
muskmelon development program. 

Evaluation of year round muskmelon lines at 
hill valley of Chattogram hill tracts  

The experiment was conducted at Hill Agricultural 
Research Station, Raikhali, Rangamati Hill District 
during 2017-18 to find out the suitable year round 
muskmelon lines is in character to release as a 
variety and to utilize in future breeding program of 
muskmelon. Experimental lines varied significantly 
for their response to days to 1st female flowering 
(DFF), node order of first female flower (NFF), 
fruits per plant (FPP), fruit length (FL), fruit girth 
(FG), flesh thickness (FT), average fruit weight 
(AFW), yield per plot and TSS (%). Of these, DFF 
ranged from 68.33-50.00, NFF 2.00-4.33, FPP 9.33-
1.33, FL 15.73-25.00, FG 7.93-10.14, FT 2.20-2.70, 
AFW(gm) 637-1266.45,yield per plot (gm/2.25m2) 
6960.12.1-1516.67, yield(t/ha) 30.93-6.74 and TSS 
(%) 2-5. Minimum node order of first female flower 
(2.00) was observed in CMRai009. The highest yield 
(30.93 t/ha) was found in CMRai009 followed by 
CMRai004 (28.73 t/ha) and lowest (6.74 t/ha) was 
found in CMRai015 treatment. 

Netted Melon  

Evaluation of netted melon germplasm 

The study was conducted with 58 netted melon 
lines at the research field of Olericulture Division, 
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HRC, BARI, Gazipur during  2017-2018 to 
develop a variety of netted melon. Among 58 lines, 
ranges of days required for net development (48-74 
days), individual fruit weight (300-1500g), fruit 
length (6-16 cm), fruit breadth (8-14 cm),  fruit 
cavity (14-121cm2 ), pericarp thickness (1.50=5.50 
cm) were recorded.Based on the TSS (%) of fruit, 
all lines were categorized in 3 groups. 01 lines 
showed below 5% of TSS, 24 lines showed 5-8% 
of TSS and 33 lines showed 10.5-13 of TSS. On 
the basis of individual fruit weight, 07 lines 
produced less than 500 g, 28 lines produced 500-
800 g and 23 lines produced more than 800g. In 
case of pigmentation, 54 lines showed white and 04 
were green. According to the intensity of net 
forming, all the lines were categorized in 3 groups. 
Twenty six lines showed light netting, 03 lines 
showed medium netting and 29 lines dense netting. 
On the basis of fruit flesh color, 28 lines showed 
orange and 30 lines showed white green. From the 
study it may be concluded that on the basis of 
colour TSS (%) thirty three linesCMR-001-1, 
CMR-001-2,  CMR-001-9,  CMR-001-11, CMR-
001-16, CMR-001-20, CMR-001-21, CMR-001-25, 
CMR-001-27, CMR-001-35, CMR-001-37, CMR-
001-38, CMR-001-39, CMR-001-41, CMR-001-43, 
CMR-001-44, CMR-001-53, CMR-001-58, CMR-
001-65, CMR-001-83, CMR-OO2-4, CMR-002-7, 
CMR-002-12, CMR-002-17, CMR-002-19, CMR-
002-23, CMR-002- 24, CMR-002-31,CMR-002-49, 
CMR-002054, CMR-002- 65, CMR-002-78 were 
selected for further evaluation. 

Country Bean 

Evaluation of country bean germplasm (Ishurdi 

region) 

Performance of eight  country bean lines collected 
from Ishurdi region were investigated at RARS, 
Ishurdi, Pabna during Rabi season of 2017-18. 
Variation was found in different parameter among 
the genotypes. The highest yield/plant (1520 g) was 
recorded from the genotype DL Isd-005 followed 
by the genotype DL Isd-003 (1510 g) and the 
lowest (820 g) was in DL Isd-001. 

Evaluation of country bean germplasm 

(Patuakhali Region) 

The experiment was conducted during rabi season 
of 2017-18 at Regional Horticulture Research 
Station, Lebukhali, Patuakhali to evaluate the 
performances of seventeen (17) country bean lines 
collected from Patuakhali region. The experiment 

was laid out in an augmented block design. 
Seventeen COUNTRY BEANlines viz., LPPK001, 
LPPK002, LPPK003, LPPK004,LPPK005, 
LPPK006, LPPK007,LPPK008, LPPK009, 
LPPK010,LPPK011,LPPK012, LPPK13, 
LPPK014, LPPK015, LPPK016 and LPPK017and 
four check variety viz., BARI Sheem-1, BARI 
Sheem-6, BARI Sheem-7 and IPSA Sheem-2 were 
used in this trial. The longest pod (20.4 cm) was 
found in BARI Sheem 6 followed by LPPK014 
(15.67 cm), LPPK001 (15.14 cm) and LPPK012 
(15.07 cm) and the line LPPK007 produced the 
shortest pod (7.62 cm) which was statistically 
similar to LPPK004 (8.74 cm), LPPK008 (8.47 cm) 
and IPSA Sheem 2 (8.4cm) respectively. Maximum 
pod breadth was observed in LPPK012 (4.83 cm) 
followed by LPPK002 (4.21 cm) and LPPK010 
(3.96 cm) whereas minimum pod breadth was 
noticed in LPPK004 (1.41 cm) which was identical 
to LPPK008 (1.51 cm) and LPPK016 (1.58 cm) 
respectively. The highest yield   (18.73 t/ha) was 
obtained from the line LPPK016 and BARI 
Sheem7 (18.69 t/ha) closely followed by LPPK015 
(18.35 t/ha), LPPK001 (17.62 t/ha) and LPPK011 
(17.12 t/ha) and minimum in the line LPPK 003 
(5.43 t/ha).  Among the 17 tested lines and 4 
checks; 15 were green in colour viz., BARI Sheem 
1, BARI Sheem 6, BARI Sheem 7, LPPK002, 
LPPK003, LPPK004, LPPK005, LPPK006, 
LPPK007, LPPK008, LPPK009, LPPK010, 
LPPK0012, LPPK0013, LPPK015, LPPK016 and 
LPPK017 and IPSA Sheem 2 was light green, 
LPPK011 was purple green and  LPPK001 and 
LPPK014 were creamy- white in colour. 

Evaluation of country bean germplasm 

(Jamalpur region) 

An experiment was conducted at the HRC field, 
Regional Agricultural Research Station, Jamalpur 
during 2017-2018 to observe the performance of 
yield and yield contributing characters of six 
country bean germplasm i.e. CB Jam-001, CB Jam-
002, CB Jam-003, CB Jam-004, CB Jam-005 and 
CB Jam-006 with BARI Sheem-1 &BARI Sheem-6 
as check. Maximum number of pod per plant 
(751.00) was observed from CB Jam-002 and 
minimum (351.00) from the line CB Jam-006. CB 
Jam-005 produced maximum individual pod weight 
(21.00 g) whereas minimum observed in CB Jam-
003 (8.00 g). Maximum pod yield per plot (37.55 
Kg) and per hectare (31.16 t) while minimum per 
plot (17.35 Kg) and per hectare (14.40 t) from CB 
Jam-005 and CB Jam-003, respectively. 
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Effect of plant growth regulators on the 

performance of summer country bean 

The field experiment  on summer country been 
variety BARI Sheem -7 were conducted at the 
Plant Physiology field of HRC, BARI, Gazipur 
during March 2017 to August 2017 to study the 
effect of plant growth regulators on growth, yield 
and yield components of the crop. The experiment 
was conducted in Randomized Complete Block 
design (RCBD) with three replications. The 
experiment consisted of eight growth regulator 
treatments viz., four NAA concentrations (15, 30, 
45 and 60 ppm) and three CCC concentrations 
(200, 300 and 400 ppm) with distilled water 
considered as control. The unit plot size was 2.00 
m x 1.80 m (3.6 m2) having 2 plants. Fourteen day-
old seedlings were transplanted on 03 April, 2017.  
The control plants were sprayed with tap water, 
whereas aqueous solutions of NAA and CCCwere 
sprayed thrice on the plantsi.e. 4 weeks after 
transplanting, at flowering and three weeks after 
flowering. First flowering was seen at 43 days after 
sowing of seeds in poly bag (6 inch x 7 inch). Trix 
was added in the solutions as surfactant for uniform 
spread of chemicals and moisture on leaves. 
Cowdung, nitrogen, phosphorous, potassium,  
sulphur, calcium, magnesim, zinc and boron were 
applied @ 5 t, 25, 40, 60,  20, 4, 4 and 2 kg/ha. The 
source of nitrogen, phosphorous, potassium,  
sulphur, calcium, magnesim, zinc and boron was 
urea, triple super phosphate (TSP), muriate of 
potash (MoP), gypsum, calcium sulphate, 
magnesium sulphate, zinc sulphate and medicated 
boric acid. The entire quantity of cowdung, TSP, 
gypsum, calcium sulphate, magnesium sulphate, 
zinc sulphate and boric acid, one-third urea and 
half of MoP were applied during land preparation. 
The remaining half of MoP and two-third urea was 
applied in three equal installments at 30, 60 and 90 
days after transplanting. Weeding was done as 
when necessary.  Pod harvest was done at 
marketable stage from 20 June 2017 to 12 August 
2017 according to treatments. A total of 7 times 
pod harvests were done. All growth regulator 
treatments performed well over control in respect 
of all characters studied. Among all foliar agents, 
the response of NAA was found better. Stem girth, 
vine length, plant dry weight, Fv/Fm value, no. of 
pods/cluster, pod length, individual pod weight, no. 
of pods/plant and  %pod set were  found maximum  
from NAA 60 ppm followed by NAA 45 ppm. 
Maximum pod yield/plant was obtained from the 
application of NAA 60 ppm (1668.1 g/plant 

followed by NAA 45 ppm (1514.8 g) and CCC 200 
ppm (1385.8 g).The highest pod yield per plant per 
hectare (9.27 t/ha) was recorded significantly with 
the application of NAA 60 ppm as compared to 
other treatments and the lowest yield was obtained 
in control. Further trial will be conducted including 
two gibberellic acid (GA3) treatments (GA3 30 ppm 
and GA3 40 ppm) next year. 

Integrated management of white mold of 

country bean 

A disease susceptible field (24075'11"N & 
89042'34"E) in Doripara under Chupinagor union 
of Shahjahanpur upazilla in Bogra was selected  to 
evaluate IPM packages for controlling white mold 
disease.  A total of 18 decimal lands were taken 
and divided into three blocks. Three treatments 
were (i) IPM package 1 (a. Raising seedlings in 
poly bag; b. Land will sub-merge for 22-25 days to 
decay sclerotia. c. Tricho-compost @ 2.5 t/ha will 
be applied to field soil to prevent apothecia 
formation; d. Weeding one or two times; e. 
Rouging virus infected plants; g. Using sex 
pheromone to control pod borer complex (Maruca 
vitrata & Helicoverpa armigera) complex; i. 
BioNEEM plus (0.1%) for aphid control; j. 
Spraying of Tricho-leachate at 15 days interval to 
control other foliage disease and k. Crop rotation 
with non-host), (ii) IPM package 2(Package 1+ 
Applying bio-control agents (Bacillus subtilis 
strain BNC38 & Pseudomonas sp.) at 10%, 30%, 
50% and 80% of the major stems flowering to 
control white mold infection) and (iii) 
Control(farmers’ practices). Both of the IPM 
package reduced insect pest and disease infestation 
and gave better yield compared to control 
(farmer’s practices). Disease reduction over control 
was 41.75% in package 1, while it was 50.0% in 
package 2. About 16.51% and 18.59% marketable 
yield was increased over control in IPM package 1 
and package 2, respectively.   

Yard Long Bean  

Evaluation of selected yard long bean lines 

The study was conducted at the central research 
farm of Olericulture Division, HRC, BARI, 
Gazipur during Kharif season of 2017 to evaluate 
some yard long bean lines including BARI Borboti-
1 as check. The test lines including check variety 
differed for their response to all the traits. In case 
of days to 50% flowering the lines VS 19 
blossomed earlier (35 days), while the line VS 46 
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(42 days) flowered last. The highest number of 
pods per plant was obtained from the line VS 43 
(23.80), while the lowest was from VS 21 (11.84). 
The line VS 43 produced the maximum weight of 
pods per plant (387.7 g) and the line VS 21 
produced the minimum (169.2 g). The highest yield 
was found from the line VS 43 (12.92 t/ha) 
followed by BARI Borboti-1 (12.50 t/ha) and the 
lowest yield was found from the line VS 21 (5.64 
t/ha). Among the lines VS 43, VS 46, VS 19 and 
VS 20 gave better performance on yield and yield 
contributing characters. So, these lines may be 
selected for PYT in next year. 

French Bean  

Evaluation of French bean germplasm 

(Rangamati region)  

The experiment was conducted at Hill Agricultural 
Research Station, Raikhali, Rangamati Hill District 
during 2017-18 to find out the suitable French bean 
lines to release as a variety. Here BARI Jharsheem-
2 used as check variety. Experimental lines varied 
significantly for their response to plant height at 
50% flowering (PH50F), plant height at maturity 
(PH), Pod length (PL), Width of Pod (PW), No. of 
green pod per plant (GP), days to 50% flowering, 
individual pod weight (IPW), Pod yield per plot 
(kg), pod yield per hector (ton) (PY), Seed yield 
per plot (kg) and seed yield per hectare (ton) (SY). 
Of these, PH50F ranged from 35.13-197.33, PH 
404-276.67, PL 12.07-20.2, PW 0.73-1.63, GP 
1349-965.67, IPW 9-4, PY (t) 21.94-10.63 and SY 
(t) 13-7.89. The highest seed yield (13 t/ha) was 
found in PVRai001 followed by PVRai003 (12.10 
t/ha) and the lowest (6.96 t/ha) was found in Check 
Variety (BARI Jharsheem-2). 

Regional yield trial of French bean lines 

The experiment was carried out to observe the 
performance of an advanced french bean 
(Khaishya) line PVRai 005 along with check 
(BARI Jharsheem-3) at the research farm of 
Olericulture Division, HRC, BARI, Joydebpur, 
Gazipur during the winter season of 2017-18. The 
total number of pods per plant, pod length, pod 
breath and individual weight of pod were higher in 
BARI Jharsheem-3 (7.61, 14.42 cm, 1.26 cm and 
5.71 gm respectively) than the advanced line 
PVRai 005 (5.71, 10.30cm, 1.58 cm and 5.29 gm 
respectively). BARI Jharsheem-3 also produced 
higher seed yield (4.42 t/ha) than the advanced line 
PVRai 005 (3.33 t/ha). However the advanced line 

was found better for its colour, shape and 
attractiveness.  Between the line PVRai 005 and 
BARI Jharsheem 3, BARI Jharsheem 3 gave better 
performance on yield and yield contributing 
characters, but PVRai 005 line showed better 
shape, colour and market demand. So, considering 
those charecters the line PVRai 005 may be 
selected to release for hilly region. 

Garden Pea  

Influence of different levels of potassium on 

yield, nodulation, quality and nutrients uptake 

of garden pea 

An experiment was conducted in the research field 
of HRC, BARI, Gazipur during rabi season of 
2017-18 to estimate the suitable dose of potassium 
for nodulation, quality and yield maximization of 
garden pea (Pisum sativum). There were 5 
treatments viz. T1 = Control, T2 = K 30 kg ha-1, T3= 
K 40 kg ha-1, T4= K 50 kg ha-1 and T5= K 60 kg ha-

1 along with the blanket dose of N15P20S10Zn3B2 kg 
ha-1. The experiment was laid out in randomized 
complete block design with three replications. The 
results revealed that the green pod yield of garden 
pea ranged from 3551 to 4053 kg ha-1. The seeds 
yield varied from 799 to1256 kg ha-1. The highest 
green pod yield (4053 kg ha-1) and seed yield (1256 
kg ha-1) was found in T5 followed T4 treatment and 
the lowest both yields were found in K control plot. 
The maximum nodulation and nutrient & protein 
content (18.5%) were found in T5 treatment 
followed by (18.4%) T4 treatment. The highest K 
uptake (55.3 kg ha-1) was made in T5 followed by 
T4 treatment. The greatest net return was counted 
from the treatment T5. The highest benefit cost ratio 
of 5.29 for green pod yield and 2.63 for seed yield 
of garden pea both were counted from the treatment 
T5 followed by T4 and the lowest were in T1 
treatment.  Considering the yield, quality and 
economic, the application of 60 kg or 50 kg K ha-

1may be sound and suitable dose for garden pea 
yield maximization in grey terrace soils of Gazipur, 
Bangladesh. 

Others vegetables (okra, spinach, stem amaranth, 
lettuce, indigenous vegetables, drumstick) and 
Seedlings raising, rooftop, organic, pot culture, 
mushroom 

Okra  

Evaluation of okra germplasm (Cumilla region) 

This experiment was conducted during March 2017 
to July 2017 in the experimental field of ARS, 
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BARI, Cumilla. A total of 13 (thirteen) germplasm 
of okra were collected from different upazillas of 
Cumilla district to develop new okra variety with 
high yield and tolerance to YVMV. The 
experiment was set in RCBD design with three 
replications. Results revealed that both AE Com-
001 and AE Com-004 produced highest yield (5.6 
t/ha) and minimum yield was produced by AE 
Com-013 (0.25 t/ha). Among the thirteen 
germplasms, AE Com-001 (30%) showed 
minimum YVMV infestation while maximum 
infestation was recorded on AE Com-013 (95%) 
compared to others. 

Advance ypeld trial of selected okra lines  

The experiment was conducted with selected six 
okra lines at Olericulture Division, HRC, BARI, 
Gazipur during the summer season of 2016-17. 
An extensive screening program was done over 
the six lines were selected from last year (9 lines) 
studies with BARI Dherosh 2 as local check to 
evaluate their reaction especially against YVMV 
and fruit yield in open field condition. The 
experiment was laid out in RCB design with 3 
replications. No insecticide was applied to allow 
free movement of white fly. Percent infection by 
YVMVplant were recorded at every 10 days 
intervals after 50 days of sowing up to 90 days. 
Only two lines viz.AE0122, AE012 were found 
high tolerant to yellow vein mosaic virus (26 to 
50%). But considering the yield and yield 
contributing characters the lines AE 0122 
performed higher yield (15.89 t/ha). So, the lines 
AE 0122   selected for RYT evaluation. 

Stem Amaranth   

Evaluation of stem amaranth germplasm 

(Narsingdi region) 

Nine stem amaranth germplasm with one check 
variety were evaluated at the research field of 
Regional Horticulture Research Station of BARI, 
Shibpur, Narsingdi during October 2017 to January 
2018 for their yield, quality and virus resistance. 
The germplasm AT Nar-008 showed maximum 
plant height (177.72 cm) and stem length (169.77 
cm). Minimum plant height (53.10 cm) and stem 
length 46.23 cm) was recorded from germplasm 
AT Nar-002. No. of leaves/plant was obtained 
highest (34.41) from AT Nar-004 and lowest 
(11.27) from AT Nar-006. Single plant weight was 
found highest (385.61 g) from AT Nar-005 and 
lowest (154.67 g) from AT Nar-002. Both 

yield/plot (15.75 kg) and yield (52.50 t/ha) was 
recorded highest from the germplasm AT Nar-004. 
On the other hand, lowest yield/plot (5.14 kg) and 
yield (17.33 t/ha) recorded from the germplasm AT 
Nar-002. Days to harvest found minimum (43-46 
days) from the germplasm AT Nar-004 and 
maximum (63-67 days) from the germplasm AT 
Nar-008. Germplasm AT Nar-004 showed less 
susceptible to anthracnose disease and also very 
low aphid infestation compare with other 
germplasm and check variety. 

Evaluation of stem amaranth germplasm 

(Moulvibazar region) 

Ten stem amaranth germplasm viz. AS-Akb-001, 
AS-Akb-002, AS-Akb-003, AS-Akb-004, AS-Akb-
005, AS-Akb-006, AS-Akb-007, AS-Akb-008, AS-
Akb-009 and AS-Akb-010 were evaluated at 
RARS, Akbarpur during the summer season, 2018. 
The highest stem diameter both at base and middle 
was produced by the line AS-Akb-005 that lead to 
the higher stem yield.   The line AS-Akb- 005 
required 49 days to first flowering that enhanced 
better stem production. The maximum seed yield 
6.75 t/ha was recorded in the line AS-Akb-006 
followed by the line AS-Akb- 005 (6.25t/ha). The 
stem weight and stem diameter had maximum 
direct effect on yield and the line AS-Akb–005 
performed the best whereas yield was minimum in 
the line AS-Akb-010. 

Evaluation of stem amaranth lines 

The study was conducted with 20 stem amaranth 
lines at the research field of Olericulture Division, 
HRC, BARI, Gazipur during Kharif-1 season of  
2018 to develop winter, early and late summer and 
high fiber containing variety of stem amaranth. 
Study was conducted with 20 lines and BARI Data-
1 used as a check. Among twenty lines ranges of 
days required for 50% flowering (34-53.7cm), 
plant height (48.7-112.3cm), leaf length (17.3-
30.8cm), leaf breadth (7.4-14.8cm), leaf petiole 
length (6.8-16.9cm), individual stem weight (68.8-
371.6g), stem length (38.3-82cm), stem breadth 
(0.9-2.5cm) were recorded. Two lines required 
below 40 days to 50% flowering, 09 lines required 
35-40 days and 09 lines required more than 40 
days. On the basis of plant height, 10 lines showed 
less than 70 cm, 03 lines showed 70-80 cm and 07 
lines showed more than 80 cm. On the basis of 
stem weight, 04 lines produced less than 100 g, 13 
lines produced 100-200 g, 02 lines produced 200-
300 g and 01 lines produced more than 
300g.According to stem length, all the lines 
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categorized in 3 groups. On the basis of stem 
breadth, all the lines were categorized in 3 groups. 
One line showed short growth (below 1 cm), 10 
lines showed medium growth (1-1.5 cm) and 09 
lines showed long growth (more than 1.50cm). 
Based on days to edible stage of stem all the lines 
categorized in 3 groups. Two lines showed below 
40 days to edible stage, 07 lines showed 40-45 days 
and 11 lines showed more than 45 days. In case of 
pigmentation, 07 lines showed pink lines, 07 were 
red and 06 were green. All the lines showed erect 
nature, stem were conspicuous. From the study it 
may be concluded that on the basis of qualitative 
and quantitative characters eleven linesAM-0029, 
AM-0006, AM-0001, AM-0063, AM-0039, AM-
0042,AM-0053, AM-0048, AM-0064, AM-0021, 
AM-0047 were selected for further evaluation. 

Screening of stem amaranth genotypes against 

drought 

A pot experiment with 30 stem amaranth genotypes 
were conducted at the vegetable research field of 
HRC, BARI during 16 July 2017 to August 2017 to 
evaluate their performances at three drought 
condition (control, 12 days drought and 18 days 
drought). Thirty genotypes of amaranth (SA01= 
BARI Data-1, SA02= White data, SA03=Red data, 
SA004=Lal katua-2, SA05=AM05, 
SA06=BD8278, SA07=BD8152, SA08=AM51, 
SA09= AM53, SA10=AM 54, SA11=AM 55, 
SA12= AM 57, SA13=AM58, SA14=AM61, 
SA15=AM62, SA16=AM63, SA17= AM64, 
SA18= AM65, SA19= AM66, SA20= AM67, 
SA21= AM68, SA22=AM69, SA23= AM71, 
SA24= AM 72, SA25 = Am 73, SA26 = AM 74, 
SA27 = AM 75, SA28 = AM 77, SA29 =AM 78 
and SA30= AM 79)  were studied in a non-
replicated trial placed in plastic shed conditions of 
vegetable research field, HRC, BARI. Ninety pots 
(height-29 cm, top dia-32 cm and bottom dia-21 
cm; capacity 14 L) were used for this experiment. 
All the genotypes showed considerable variation in 
respect of relative plant height, no. of leaves/plant, 
leaf area/plant, SPAD value, Fv/Fm value, relative 
water content, shoot fresh weight and shoot dry 
weight. The genotypes BD8278, BD1512, AM53, 
AM54, AM58, AM61, AM64, AM65 and AM72 
showed better performance at drought condition in 
respect of the parameters evaluated. 

Evaluation of stem amaranth genotyes at low 

temperature 

A study was conducted at the experimental farm of 
Olericulture Division, HRC, BARI, Gazipur during 

the winter season of 2017. Twenty five stem 
amaranth along with BARI Danta-1 (as check) 
were included in the study after collecting across 
the country. At 20 day after germination (DAG) the 
highest amount of dry matter was accumulated at 
UGF by the genotypes AM (st) 023 and the lowest 
by AM (st) 025 and AM (st) 028 followed by AM 
(st) 003, AM (st) 027. The root dry matter was the 
highest in genotype AM (st) 012 followed 
statistically at par with AM (st) 010. The minimum 
amount of dry matter was accumulated by the 
genotypes AM (st) 024 followed by AM (st) 008 
and AM (st) 011.Considering the stem bio mass 
production, and there dry matter accumulation 
genotypes and SPAD value genotype, AM (St) 001, 
AM (St) 002 , AM (St) 006, AM (St) 008, AM (St) 
009, AM (St) 010, AM (St) 011, AM (St) 012, AM 
(St) 013, AM (St) 018, , AM (St) 020, AM (St) 
021, AM (St) 022, AM (St) 023, AM (St) 024, AM 
(St) 025, AM (St) 027, AM (St) 028 may be 
selected for next year evaluation under same 
condition. 

Spinach  

Regional yield trial of spinach lines 

The study was conducted with two selected 
spinach lines with BARI Palongshak-1 (check) at 
four locations which were included Joydebpur, 
Hathazari, Ishurdi and Jamalpur during the winter 
season of 2017-2018 to develop a late flowering 
variety of spinach. The seeds of two advanced 
spinach lines (SO-0047 and SO-0048) with BARI 
Palongshak-1 were sown on 22 - November, 2018 
maintaining 15 x 10 cm spacing in all locations. 
The line SO-0048 required average longest days 
(58.7) for plant bolting followed by the line SO-
0047 (56) while BARI Palongshak-1 took the 
shortest days (47) in all the locations. The highest 
average per hectare yield of four locations (31.92 
tons) was recorded from the line SO-0048 and the 
lowest average per hectare yield (29 tons) was 
recorded from BARI Palongshak-1. In case of 
qualitative parameter, the line SO-0047 produced 
medium size, light green colour, ovate shape and 
succulent large leaf with short petiole, while SO-
0048 showed medium size, round shape deep green 
colour with short petiole but BARI Palongshak1 
produced large round shape green colour succulent 
leaf with long petiole. So, considering of late 
bolting nature and yield potentiality the line SO-
0048 may be selected for release as a late variety 
of spinach.  
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Indian Spinach  

Evaluation of indian spinach at temperature 

stress condition 

The experiment was conducted at the Olericulture 
Division, HRC, BARI, Gazipur during the winter 
season of 2017-18. Seven genotypes i.e., BA (st) 
001, BA (st) 002, BA (st) 003, BA (st) 004, BA (st) 
006, BA (st) 007, BARI puishak-1 were collected 
from different parts of the country from stress 
project and were evaluated in a non-replicated trial. 
Considering the shoot and leaves yielding 
potentiality and nitrogen scavenging ability the 
genotypes BA (st) 001 and BA (st) 007 may be 
selected for advancing and repeat the study by 
including more genotypes available in the country. 

Spinach  

Screening of spinach germplasm against salinity 

under pot culture 

The experiment was conducted at the field of Plant 
Physiology Section, HRC, BARI 
(Latitude:23.99297, Longitude: 90.41227 E) during 
December 2017 to January 2018. Seven genotypes 
of spinach (SO-0048, SO-0047, BD-4333, BD-
4323, BD-4339, BD-1062, and BARI Spinach-1) 
collected from Olericulture Division of HRC, 
BARI, Joydebpur, Gazipur were used in the study. 
The genotypes BD-4333, BD-4323, BD-4339, BD-
1062, and BARI Spinach-1 were screened out of 21 
spinach germplasm for the last two years. These 
five genotypes performed better at 8 dS/m during 
germination and early seedling growth stages. The 
NaCl concentrations used were 0 (control), 4 dS/m, 
8 dS/m and 12 dS/m. The study was evaluated 
under Completely Randomized design (CRD) with 
three replications. Spinach was grown in plastic pot 
(length 25 cm, dia 25 cm at the top and 12.5 cm at 
the bottom; capacity 10 L)  which contained around 
10 kg soil. In each pot, 10 seeds were sown on 04 
December, 2017. The experiment ended in 11 
January 2017. Significant variation among the 
genotypes was observed for plant height and 
number of leaves/plant. The highest plant height 
was found from SO-0047 (22.26 cm) closely 
followed by BARI Spinach-1 (22.54 cm) and the 
lowest from BD-4339 at control. At 4 dS/m, SO-
0047 produced the maximum plant height (22.63 
cm) followed by SO-0048 and BARI Spinach -1 
and the lowest from BD-4339. But at 8 dS/m and 
12 dS/m, the genotype SO-0047 produced the 
maximum plant height followed by SO-0048. 

Number ofleaves per plant was found maximumin 
BARI Spinach-1 (14) followed by SO-0048 at 
control. At 8 dS/m, SO-0047 produced the 
maximum number of leaves/plant (12) and at 12 
dS/m, maximum number of leaves per plant was 
obtained from the line SO-0047 (8). The genotype 
SO-0047 gave the maximum root dry weight at all 
salinity levels (4, 8 and 12 dS/m) followed by 
BARI Spinach-1 and SO-0048. Shoot dry weight 
decreased with the increasing salinity level up to 12 
dS/m in all the genotypes. The genotype SO-0047 
gave the highest shoot dry weight at the salinity 
levels of 4, 8 and 12 dS/m (8.70, 5.73 and3.40 
g/plant. TDM was dcreased gradually with the 
increasing salinity level and the genotype SO-0047 
produced the maximum total dry matter/plant 
which was followed by BARI Spinach-1 at 4 dS/m. 
TDM was found higher in control treatment in all 
genotypes . At 8 and 12 dS/m salinity level, the 
genotype SO-0047 produced the maximum  total 
dry matter which was followed by BARI Spinach-1 
and SO-0048. The two genotypes SO-0046 and 
BARI SPINACH-1 only produced greater than 80 
percent RTDW at 4 dS/m and the genotype SO-
0047 gave relative percent of total dry matter 
(RTDM) close to 80 percent. At 8 dS/m SO-0047 
and BARI Spinach-1 produced greater than 55 
percent RTDW. These two genotypes also gave 
RTDM compared to other genotypes. Based on 
these results, it can be concluded that two 
genotypes SO-0047 and BARI Spinach-1 were 
found better at 8 dS/m, than other genotypes.  

Determination of horticultural maturity of 

spinach 

The experiment was conducted at the field and 
laboratory of Postharvest Technology Section, 
HRC, BARI, Gazipur during January 2017 to select 
horticultural maturity of Spinach (Spinacia 
oleracea L). Spinach harvested at 35 days after 
sowing (T4) showed better performance in retaining 
green colour and freshness with shelf life up to 5 
days after storage at ambient condition. Different 
vitamins like vitamin C 25.63 mg/100g), 
carotenoid (114.077 ppm) and minerals like Ca 
1.464%, Mg 0.736%, K 1.226%, Fe 16.46% Zn 
14.69% was present at spinach harvested at 35 days 
after sowing. Leaf yellowing percentage was higher 
in non perforated polythene at 20 days after sowing 
and in spinach harvested at 45 days after sowing, 
leaf yellowing also occurred in news print paper 
package and open condition. Leaf wilting occurred 
in news print paper package and no packaging/open 
only and it was high in spinach harvester at 20 days 



156 ▐   Vegetable Crops  

after sowing. Treatment combination 35 days after 
Sowing +1% perforated polythene (T4P1) showed 
the best result (16.5% wt. loss) on storage life (5 
Days after storage) of spinach with days to 
maturity and packaging. 

Effect of heat treatment with citric acid and 

sodium chloride in fresh cut carrot 

An experiment was conducted on fresh cut 
processing technique on carrot (Daucus carotaL.) 
in Postharvest laboratory of HRC, BARI, Gazipur. 
The study was conducted with the financial 
assistance of NATP-2 CRG. Carrot slices were 
soaked in warm (60°C) aqua’s solution of (2% 
NaCl, 2% citric acid and 10% lime juice and water) 
& normal water and surface water was removed. 
Following treatment, samples were kept in to 
polypropylene box and stored at refrigerator 
(4±1°C and 50±5% RH). The effectiveness of the 
treatments in extending shelf-life was evaluated by 
determining respiration rate, firmness, weight loss, 
external colour, whiteness index (WI), some 
chemical parameters (ascorbic acid content, TSS, 
acidity, PH, total sugar, reducing sugar and beta 
carotene),total bacterial count (TBC) and sensory 
quality. WI of control carrot was increased by 
48.4% whereas it was only 12.07% in carrot slices 
treated with warm solution of 2% citric acid. Fresh 
cut carrot treated with warm solution of 2% citric 
acid secured 7.3 while it was less than 4 in rest of 
the samples recognized as unacceptable at 
10.Carrot slices treated with warm solution of 2% 
citric acid and sodium chloride retained minimum 
number of TBC and delayed changes in WI, 
external colour and beta carotene content compared 
to untreated samples.  

Indigenous Vegetables  
Preliminary yield trial of selected underutilized 

indigenous vegetables 

Seven types of underutilized indigenous vegetables 
were put into PYT at the research field of 
Olericulture Division of HRC, BARI, Gazipur 
during 2016-17 to standardize production protocol 
for growing different time of the year. Different 
parameters viz.: Plant height, number of branches 
per plant, number of leaves per plant, leaves’ 
length and width, days to harvest, days to 
flowering, plot and per hectare yield were recorded 
and analyzed. The yield potential of Bathua- green 
(11.42 t/ha), Bathua- red (9.84 t/ha), Thankuni 
(3.81t/ha), Lafashak (13.80 t/ha), Pudina (4.39 
t/ha), Telakucha (8.13 t/ha) and Chukur (4.62 t/ha) 

was obtained. Further study need to be performed 
to standardize the production practices. For 
optimizing production techniques, the experiment 
needs to be repeated in the following year for 
confirming the results. 

Drumstick  

Evaluation and characterization of drumstick 

germplasm 

A Five years old drumstickaccession (MO-001) 
was evaluated during 2017 at Regional Agricultural 
Research Station (RARS) to develop a late 
drumstick variety suitable for agro-climatic 
condition of Bangladesh. This line is considered as 
off-seasonal promising lines having 25-40 g 

average individual pod weight.This line is capable 
to produce flower three to four times in a year. The 
accession under this study harvested on April, May 
and June-August.No major pest and diseases found 
to attack in this Moringa line.  

Evaluation of selected drumstick lines (on and 

off-season) 

A study on evaluation of selected seven drumstick 
entries was conducted at the experimental field of 
Olericulture Division of HRC, BARI, Gazipur 
during the season of 2010-12 onward and this year 
(2017-18). The drumstick entry: MO 0025 found to 
be as seasonal natured having good quality with 
individual pod weight (61.53g) having 16.25kg 
yield per plant, while four lines viz MO 0001(1), 
MO 0007, MO-0008, MO-0011 and MO-0012 are 
considered as off-seasonal promising lines having 
40-50g, average individual pod weight.  Yearly 
average per plant yield indicated that the lines MO 
0001(1) exhibited maximum yield (13.75 kg) 
followed by line MO 0012 (15.23 kg). These off-
season lines are capable to produce flower two to 
three times in a year. No major pest and diseases 
found to attack in the Moringa lines. For further 
use, five plants of entry have been multiplied. 
Considering the flowering and pod setting behavior 
over time, seven moringalines  viz: MO 0001(1), 
MO 0007, MO 0008, MO 0011 and MO 0012 
selected as year round type and MO 0013 and MO 
0025 were included as seasonal type. As the 
moringa is a perennial crop and environment is not 
static in every year, therefore, further investigations 
on selected lines needs to be conducted to confirm 
the results. Simultaneously, saplings of same lines 
are transplanted this season (May 2017) for 
increasing mother plants. 
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Oxalic acid production of Sclerotinia 

sclerotiorum (Lib.) De bary isolates causing 

white mold disease in different crops 

Seven isolates of Sclerotinia sclerotiorum namely, 
country bean (Bogra), country bean (Hobigonj), 
eggplant (Pabna), sunflower (Pabna), mustard 
(Pabna), marigold (Gazipur) and weed (Bogra) 
were collected from Bogra, Hobigonj, Pabna and 
Gazipur district of Bangladesh during 2017-18. 
Isolates were tested for production of oxalic acid in 
culture media. All the isolates of S. sclerotiorum 
produced oxalic acid in bromophenol blue 
amended PDA media and PD broth, and the 
evidence of oxalic acid production was confirmed 
by changing of media color. Radial growth of 
mycelium were higher in the isolates of mustard 
and eggplant in Pabna, marigold in Gazipur, 
country bean in Bogra and country bean in 
Hobigonj. Deep bright yellow color with higher 
luminosity values (35.58-36.84) were recorded in 
the isolates of mustard and eggplant in 
Pabna.Mycelial growth and luminosity value was 
linear and positively correlated (r = 0.86, p ≤ 0.05) 
in bromophenol blue amended PDA media after 5 
days of incubation. Higher pH reduction (42.8% -
50.6%) with changing of color from blue to yellow 
was recorded in the isolates of country bean in 
Bogra, mustard and sunflower in Pabna after 10 
days of incubation. Oxalic acid production was 
higher in the isolate of mustard in Pabna (23.55 
mM) and in the isolate of weed in Bogra (21.54 
mM). Isolates of country bean in Bogra and 
eggplant in Ishordi produced 14.67 mM and 13.40 
mM oxalic acid, respectively. The lowest oxalic 
acid (8.74 mM) was produced in the isolate of 
marigold in Gazipur. Dry weight of mycelium and 
pH reduction in bromophenol blue amended PD 
broth was polygonal and positively correlated (r = 
0.92, p ≤ 0.05) after 12 days of incubation. Similar 
trend also observed between dry weight of 
mycelium and oxalic acid production (r = 0.98, p ≤ 
0.05).  

Mycelial compatibility and pathogenicity study 

of Sclerotinia sclerotiorum (Lib.) De bary isolates 

causing white mold disease in different crops 

Seven isolates of Sclerotinia sclerotiorum namely 
country bean (Bogra), country bean (Hobigonj), 
eggplant (Pabna), sunflower (Pabna), mustard 
(Pabna), marigold (Gazipur) and weed (Bogra) 
were examined for their mycelial compatibility and 
pathogenicity. Dual culture technique was used for 
mycelial compatibility. While the isolates 

pathogenicity was tested on country bean, eggplant 
and marigold following Detached Leaf Methods.  

(a). Mycelial compatibility results revealed that the 
isolates of country bean from Bogra and Hobigonj 
were compatible. While mycelia of different host 
(country bean, marigold, eggplant, mustard, 
sunflower and weed) isolates were incompatible. 
Mycelial of country bean was totally incompatible 
(level 3) with the mycelium of mustard, sunflower, 
eggplant and marigold where distinct gap in the 
reaction zone. Mycelium of sunflower and mustard 
was level 2 incompatible (partial compatible) 
where a reaction line was visible as abundant tufts, 
white patches of aerial mycelia in the reaction zone 
on the colony surface and the mycelium of 
eggplant & mustard and eggplant & sunflower was 
level 1 compatible (partial compatible) where sharp 
distinct thin band of mycelia was observed in the 
interaction zone. (b). Pathogenicity test results 
revealed that the isolates of country bean, eggplant, 
marigold and weed severely infected and developed 
large disease symptom (4.62-7.78 cm) on country 
bean leaves after 120 hours of inoculation. The 
isolates of mustard and sunflower developed small 
and medium symptom, respectively on country 
bean leaves. All the isolates infected and produced 
large size lesion (5.00-9.00 cm) on eggplant leaves 
except mustard. Severe infection and quick 
symptom was developed (7.08 -8.50 cm) on 
marigold leaves by the isolates of country bean, 
marigold, sunflower and weed. While small to 
medium symptom was developed by the isolates of 
eggplant and mustard, respectively.  

Upland Vegetables  

Evaluation of urea super granule (USG) 

technology for upland vegetables at different 

locations of Bangladesh  

The experiment was conducted on cabbage (var. 
Atlas-70), cauliflower (SiraGiKu); broccoli 
(Premium crop); tomato (BARI Tomato-14)  and 
eggplant (BARI Bagun-4) in the location HRC, 
BARI, Joydebpur only in 2015-16 and four other 
location as Akbarpur, Moulvibazar, Jamalpur, 
Burirhat, Rangpur and Jashore in 2016-17and 
2017-18 cropping season followed by RCB design 
with 3 replication for each crop to assess the 
comparative performance of USG as compare to 
prilled urea, to reduce cost of production through 
minimum use of urea fertilizer and to assess the 
technology at different locations to transfer the 
technology for adoption by the vegetable growers. 
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Two treatments were selected as T1: Prilled urea 
(PU) and T2: Urea super granule (USG). For 
cabbage 12 USG; cauliflower and broccoli 10 
USG; tomato 9 and for eggplant 15 USG (0.9g) 
were applied to grow the crops. Recommended 
prilled urea was applied for each of the crops @ 
240, 180, 180, 175 and 175 kg N/ha for cabbage, 
cauliflower, broccoli, tomato and eggplant, 
respectively. In 1st year it was conducted with three 
crops as cabbage, cauliflower and broccoli but two 
more crop as tomato and eggplant were added in 
the year 2016-17 and 2017-18. Average yield of 
cabbage were 103.054 and 114.766 ton ha-1 for PU 
and USG for Joydebpur; 93.361 and 90.466 ton ha-1 
for Burirhat; 91.870 and 98.466 ton ha-1 for 
Jamalpur; 51.010 and 60.416 ton ha-1 for Akbarpur 
and 36.367 and 57.247 ton ha-1 for Jashore 
location. Average yield of cauliflower were 42.634 
and 46.983 ton ha-1 for PU and USG for Joydebpur; 
31.034 and 33.126 ton ha-1 for Burirhat; 42.352 and 
45.684 ton ha-1 for Jamalpur; 22.001 and 25.299 
ton ha-1 for Akbarpur and 16.882 and 32.658 ton 
ha-1 for Jashore location. Average yield of broccoli 
were 14.334 and 16.942 ton ha-1 for PU and USG 
for Joydebpur; 22.722 and 25.432 ton ha-1 for 
Burirhat; 15.742 and 17.975 ton ha-1 for Jamalpur; 
16.364 and 21.474 ton ha-1 for Akbarpur and 
10.405 and 15.084 ton ha-1 for Jashore location. 
Average yield of tomato were 9.832 and 97.030 ton 
ha-1 for PU and USG for Joydebpur; 114.388 and 
126.482 ton ha-1 for Burirhat; 58.925 and 62.985 
ton ha-1 for Jamalpur; 59.076 and 68.823 ton ha-1 
for Akbarpur and 59.932 and 91.202 ton ha-1 for 
Jashore location. Average yield of eggplant were 
36.274 and 40.411 ton ha-1  for PU and USG for 
Joydebpur; 17.931 and 20.274 ton ha-1 for Burirhat; 
22.915 and 25.080 ton ha-1 for Jamalpur; 12.010 
and 16.349 ton ha-1 for Akbarpur and 18.325 and 
21.613 ton ha-1 for Jashore location. From three 
years results it was observed that USG is more 
profitable than PU both in respect of yield and 
economic profitability for all the locations. It may 
conclude that USG technology is more viable for 
the production of upland vegetables like cabbage, 
cauliflower, broccoli, tomato and eggplant. So, the 
technology is suggested to be transferred to the 
farmer field for adoption. 

Mushroom  

Evaluation of different mushroom genotypes 

Yield potentialities of five varieties of oyster 
mushroom were studied at the Olericulture 

Division, HRC, BARI, Joydebpur, Gazipur during 
the months of January-May 2018. The objective of 
this study was to evaluate the performance of 
different mushroom varieties and to select suitable 
ones with good yield and quality. A wide variation 
was observed in yield and yield attributes in 
different varieties. Mother spawn packets of five 
oyster mushroom varieties (Pleurotussp.) used in 
the experiment namely Pleurotus ostreatus (Po2), 
Pleurotusflorida (Flo), Pleurotusostreatus var. 
white snow (Ws), Pleurotusdjamor (Pop) and 
Pleurotussajor-caju (Psc) were collected from 
NAMDEC, Sobhanbag, Savar, Dhaka. After grew, 
the mycelia were transferred into spawn packets of 
rice straw (500 g size) which were prepared by hot 
water treatment.  Among the varieties, The highest 
numbers of fruiting body was found in Pleurotus 
djamor (Pop) followed by Pleurotus florida (Flo) 
and the lowest number was found in Pleurotus 
ostreatus var. white snow (Ws). Yield per packet 
was recorded the highest (274 g) in Pop followed 
by Pleurotus ostreatus (Po2) (253 g) and the lowest 
(176 g) in Pleurotus sajor-caju (Psc). The variety 
Flo produced the largest sized fruiting bodies while 
Psc produced the smallest ones. Variability in yield 
and different yield attributes were found among 
different varieties of oyster mushroom. The study 
may be repeated with more numbers of varieties for 
further confirmation. 

Effect of different rooftop garden models for 

vegetables production 

The study was conducted at roof top of Mushroom 
laboratory, HRC, BARI, Gazipur during 2016-17 
and 2017-18. Nine Treatments viz., T1= Plastic box 
1, T2= Plastic box 2, T3= Plastic box 3, T4= Plastic 
box 4, T5= Plastic box 5, T6= Plastic box 6, T7= 
Plastic box 7, T8= Half drum, T9= Sac/ Multilayer 
box and three roof top garden models viz., Model 
1, Model 2, Model 3were included in the study. 
Each model consists of 22 type vegetables. 
Considering the 3 models, there were a narrow 
difference in term of vegetable yield and prices. 
The main cause behind it was the number of 
vegetables was same (22) in all models. Just 
rearrange the vegetables within the treatments and 
type of production system viz., single cropping, 
inter cropping and relay cropping. In both the year 
2016-17 and 2017-18, higher yield was obtained 
from Model 2 i.e. 76.0 kg and 70.8 kg, respectively 
and price was also higher (2306 tk and 2115 tk, 
respectively). This study was just 1-year result, so 
after another year trial it may be concluded which 
model is best in terms of yield and price. 
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Validation trial of coloured vegetables for winter 

and summer 

This experiment was conducted during November 
2017 to March 2018 in the experimental field of 
ARS, BARI, Cumilla to evaluate the performance 
of coloured vegetable and to popularize the colored 
vegetable among the consumers. There were nine 
treatments viz. red cabbage, red radish, red yard 
long bean, red and orange capsicum, red amaranth, 
red radish F1, red turnip and green cabbage. Results 
revealed that the maximum yield (128.83 t ha-1) 
was obtained from green cabbage while red 
cabbage yielded as 65.26 t ha-1. The lowest yield 
(1.3 t ha-1) was recorded from red yard long bean 
due to severe infestation of aphid and YMV. 
Orange capsicum showed better yield performance 
over red capsicum. Yield gap between orange and 
red capsicum was 2.83 t ha-1. Red radish F1 showed 
better yield performance over red radish. Yield gap 
between red radish and red radish F1 was also 25.42 
t ha-1. Low yield potentiality was observed in red 
turnip and red amaranth. 

Hydroponic and floating agriculture 

Year round production of selected vegetable 

crops through hydroponic culture 

The experiment was conducted at the plastic house 
of Olericulture Division of the BARI, Joydebpur, 
Gazipur during the 2017-2018. The growing season 
are T1=Oct.-Jan., T2 =Feb.-May and T3=Jun-Sept. In 
the case of cucumber, the significant difference was 
found in plant height among the three treatments. 
The highest plant height was obtained from T3 

(185.37cm) and lowest from T1 (176.37cm). 
Minimum days required to 1st female flowering in 
T2 (55.33 days), maximum in treatment T1 (58.40 
days). Days to 1st harvest was minimum in T2 (55.40 
days) and maximum in T1 (58.40 days). Number of 
fruits/plant was higher in T1 treatment (8.13) and 
lower in treatment T3 (6.20). Fruit length and girth 
was highest in T1 (11.06 cm×5.31 cm)and the lowest 
in at T3 treatment (10.56 cm × 4.73 cm). The 
average individual fruit weight is maximum in T2 

(192.40 g) minimum in T3 (183.37g). The maximum 
yield was obtain from T2 (1.53 kg/plant) treatment 
and flowed by T1 (1.51) and minimum in T3 (1.20 
kg). In Bitter gourd plant heights were higher in T2 
treatment (419.33 cm) and followed by T1 treatment 
(412.33 cm) lowest in T3 treatment (371.33 cm). 
Days to 1st harvest were earlier in T3 (60.90 days) 
and late in T1 (66.66 days). There is no significance 
difference in number of fruits per plants. It was 

higher in T2 treatment (8.93) and lower T1 treatment 
(8.20). Fruit length was higher in T2 (19.10 cm) and 
lower in T3 (15.16 cm). Fruit girth maximum in T2 

(5.50 cm) and minimum in T3 treatment (4.23 cm). 
The average individual fruit weight was maximum 
in T2 (200.73 g) and the minimum was obtained in 
T3 (171.67 g).  Yield per plant highest in T2 

treatment (1.86 kg) and lowest in T3 treatment (1.43 
kg). In the case of tomato production plant height 
was maximum in T1 (78.33 days) and minimum in 
T3 (63.76 days). Minimum days to 50% flowering 
were in T2 (17.00 days) and maximum in treatment 
T3 (23.00 days). Days to 1st harvest was earlier in T2 
treatment (71.66 days) and late in T3 (86.33 days). 
Fruit length and girth is highest in T2 treatment 
(6.30×5.35 cm)and lowest in T3 treatment 
(4.83×4.50 cm). No of fruit was higher in T2 (26.33) 
treatment and the lowest in T3 (18.56). The average 
individual fruit weight was maximum in T2 (106.43 
g) and the minimum was obtained in T3 (89.67 g). 
The maximum yield was obtained from T2 (2.75 kg) 
treatment and minimum in T3 (1.70 kg).  

Effect of nitrogen and potassium concentration 
on different growth stage of capsicum in 
hydroponic culture 

An experiment was carried out in hydroponic net 
house at RHRS, BARI, Lebukhali, Patuakhali to 
find out the effect of nitrogen and potassium dose 
on vegetative and reproductive stage of capsicum 
(BARI Mistimorich-1). There were five nitrogen 
and potassium dose combined treatment (T1= 
N200K300, T2= N220K270, T3= N220K330, T4= N180K270, 
T5= N180K330) at vegetative stage and while 5x5 of 
these treatment combinations a total of 25 
treatment combinations were evaluated at 
reproductive stage. In the vegetative stage part T2 
(N220K270) performed better than other four 
treatment statistically significant for all growth 
parameter considered. In reproductive stage 
significant response was observed in terms of fruit 
weight, fruit number and yield per plant. T3T1 

(N220K330,N200K300), T2T1(N220K270,N200K300)  and 
T3T3(N220K330,N220K330) treatment combination 
performed statistically better in average fruit 
weight and yield per plant. But in terms of fruit per 
plant (N220K330,N180K330) and T3T5 
(N220K330,N180K330) treatment combination showed 
better performance (9 fruits per plant). 

Development of costeffective nutrient 

composition for soilless cultivation 

The developed chemical composition is a unique 
plant nutrient solution for hydroponic crop 



160 ▐   Vegetable Crops  

cultivation. In this composition HNO3, CaO and 
KOH is used instead of KNO3 and Ca(NO3)2 as N, 
K and Ca sources. This cut the solution price ten 
times than the present one. Besides some portion 
nitrogen is supplied from di- ammonium 
phosphate. This composition has the ability to 
maintain constant pH level in between 5.5-6.5 by 
buffering the solution and give healthier plant 
growth. The composition  presents all the nutrients 
necessary for plant growth in the form of NH4

+, 
NO3

--, K+, Ca++, Mg++, SO4
--, H2PO4-, Fe++, Mn++, 

Zn++, Cu++, MoO2−
4. Proportion of elements may 

vary with crop type and growth stage.Various 
auxilary agent like humic acid, Si (Silicon) etc may 
optionally be added to this comosition depending 
on the crop. 

Demonstration trial of floating agriculture  

The demonstration was conducted at the lake of 
HRC of BARI, Joydebpur, and Gazipur during the 
2016-2017. The study was set up in non-replicated 
trail. The floating bed size was 3ft. depth, 4ft. 
width and 20ft. long. Total of 12 beds there are 6 
bed buildup with 6 inch dia pvc pipe  and 6 bed 
were buildup with bamboo. Each floating bed was 
buildup 30 inch layer of water hyacinth and 6 inch 
layer of topapana were used for bed making. Seeds 
of cucumber, bitter gourd, sweet gourd, placed in a 
individual hole made by topapana. After 2-3 days 
of germination the germinated seedling placed in 
ball made by dodolilata and topapana.   Seedling 
ball was kept in a milk case for 10-12 days suitable 
for transplanting in the floating bed. The cucumber 
variety Alavi, bitter gourd Tia, BARI Hybrid 
Mistikumra-2, BARI Tomato -14, BARI Lau- 4, 
Hybrid green chilli, BARI Begun-9, BARI 
Gimakalmi, variety were used. Fertilization and 
insect management were done as and when 
necessary. In cucumber 1st female flowering 
opened at 45 days and to 1st harvest 55.66. 
Average no of fruits per plant was 12.33. Yield per 
plant was 2.40 kg, and yield/ floating bed 28.8kg. 
Bitter gourd, 1st female flowering open required 
53.3 days. Days to 1st harvest was 63.16. Average 
no of fruits per plant was 14.2. Yield per plant was 
2.72 kg, and yield/ floating bed 32.6kg. Tomato 
flowering open 25 days. Days to 1st harvest 77. 
Average No of fruits per plant 35.6. Yield per plant 
was 3.3 kg, and yield/ floating bed 
39.96kg.Pumpkin 1st female flowering open 84 
days. Days to 1st harvest 110. Average No of fruits 
per plant 7.1, Yield per plant was 10.5kg and yield/ 
floating bed 126kg.Bottle gourd 1st female 

flowering open 61.2 days. Days to 1st harvest 75.1 
Average No of fruits per plant 9. Yield per plant 
was 12.5kg and yield/ floating bed 150kg.  Green 
chilli flowering open 35.5 days. Days to 1st harvest 
46.5.  Average No of fruits per plant 210.2, Yield 
per plant was 2.5kg and yield/ floating bed 27.6 kg. 
Eggplant 1st female flowering open 75 days. Days 
to 1st harvest 93.2.  Average No of fruits per plant 
15.2. Yield per plant was 9.2 kg and yield/ floating 
bed 110.4kg. In floating agriculture 7 different 
types of crops were cultivated and their yield was 
satisfactory. For extension and popularize this 
technology further experimental trail is necessary. 

Organic Practices  

Genetic divergence of low input quality organic 

tomato  

Thirty-two tomato (Solanum lycopersicum) 
genotypes were evaluated to screen out suitable 
parents for hybridization programme through 
multivariate analysis in the low input organic 
system. Genetic diversity in tomato genotypes 
based on 16 characters was estimated using 
Mahalanobis’s D2 statistics. Five different clusters 
were formed through non-hierarchical clustering. 
The cluster I had the maximum number (13) of 
genotypes followed by cluster II and V with 7 
genotypes. Cluster III and IV contained two and 
three genotypes, respectively. The highest inter-
cluster distance was observed between cluster III 
and V (14.17) and the lowest inter-cluster distance 
was observed between the cluster I and V (4.897). 
Cluster IV produced the highest mean for plant 
height (218.13 cm), last harvest (109), cluster III 
for single fruits weight (207). Cluster V produced 
highest mean number of fruits per plant (70). 
Eight different homozygous divergent parents 
were selected from five different clusters using 
variance ranking among genotypes within cluster. 
This study has revealed the existence of 
considerable genetic variation among the tested 
tomato genotypes that indicates the presence of 
excellent opportunity to bring about improvement. 
Rank distribution of genotypes within cluster 
based on variance has indicated eight promising 
parents from five clusters which can be used for 
6X6 diallel analysis. As yield/plant is the most 
desirable trait for high yielding variety 
production, therefore, genotype 25 is by far the 
best parent for among the 32 genotypes for future 
hybridization programme.  
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Yield and quality evaluation of capsicum 

genotype under mesh net (UMN) and open field 

at organically managed soil 

The study has been carried out at organically 
converted field under Olericulture Division of 
HRC, BARI, Gazipur during November 2017 to 
March 2018 to find out suitable genotypes in terms 
of horticultural traits and nutritional quality along 
with growing methods. The two factor experiment 
was set in a split design where net protection was 
under main plot and eight capsicum genotypes 
including 2 released varieties were grown in the 
sub plot with three replication. Number of fruits per 
plant varied significantly and the highest number of 
fruits were yielded by CA0034-3 (17) followed by 
CA 0036 (16) and CA 0034 (15) under net 
condition. The lowest numbers of fruits were 
produced by genotypes BARI Mistimorich-1 (6) at 
UMN. Single fruit wt also differed significantly 
among the genotypes and also had influenced by 
net. BARI Mistimorich-1 and 2 produced the 
weightiest fruits (124 and 112 g) at UMN while the 
same varieties produced the lightest fruits (81.2 and 
51.8 g) UMN is a good technology to produce 
capsicum. BARI Mistimorich-1 and 2 are the two 
varieties released by BARI for conventional 
farming. In this study it was concluded that the 
released variety showed good growth along with 
other genotypes CA 0031 and CA0036 in terms of 
lycopene and β carotene content. Capsicum is a 
high value crop in Bangladesh is getting popular 
among the city elite community. UMN is a good 
technology to produce capsicum. BARI 
mistimorich 1 and 2 are the two varieties released 
by BARI for conventional farming. In this study it 
was concluded that the released varieties showed 
good growth at organic condition along with other 
genotypes CA 0031 and CA0036 in terms of 
lycopene and β carotene content. 

Yield and quality evaluation of organic lettuce 

The study was carried out at organically converted 
field under Olericulture Division of HRC, BARI 
Gazipur during November 2017 to February 2018 
to find out suitable genotypes, and their nutritional 
quality at different harvesting stage. The lettuce 
genotype namely, Green lettuce, LT0012, LT016, 
Lettuce R7 and BARI Lettuce 1 (Check) were 
assessed by setting a two factors experiment with 
RCB design. Dry matter is important determinant 
traits for assessing genotypes yield efficiency. 
Genotypes LT0016 had the highest dry matter 
producer while other genotypes produced 
statistically at per amount in 25, 35 and 45 DAP. 

Considering the studied parameters of the 
genotypes it may be concluded that lettuce 
genotypes LT0016 may be selected as this one 
produced bigger and the highest number of leaves. 
LT 0012 and Lettuce R7 also showed considerable 
results. Considering the studied parameters of the 
genotypes it may be concluded that lettuce 
genotypes LT0016 may be selected as this one 
produced bigger and the highest number of leaves. 
LT 0012 and Lettuce R7 also showed considerable 
results. However, to recommend as variety for 
growing organically further study is needed for 
confirmation. 

Intercropping of cruciferous vegetables under 

organic practices 

The study was carried out at organically converted 
field under Olericulture Division of HRC, BARI 
Gazipur during November 2017 to March 2018 to 
find out suitable combinations of intercropping in 
terms of horticultural traits by using different 
organic fertilizers. The two factor experiment was 
set in a RCB design crops and organic fertilizers 
were the two factors with three replications. Two 
cruciferous crops namely, kohlrabi and cabbage 
were evaluated with red amaranth under different 
organic fertilizers application. The head wt. was 
recorded the highest in sole crops (1550 g ) PR 
followed by VC, VC + BAOFER (1540 g) differed 
significantly with other treatments. Yield increment 
is the prime concern of organic cultivation. 
Cabbage and kohlrabi are the poplar and nutritious 
vegetables grow maintaining certain spacing to 
attain biological yield took time and within the raw 
short durated red amaranth can be grown which 
does not affect the total production even maximize 
the total yield as well as nutrition which might 
increase production and income. The experiment 
may be repeated for further confirmation for 
recommendation. Yield increment is the prime 
concern of organic cultivation. Cabbage and 
kohlrabi are the poplar and nutritious vegetables 
grow maintaining certain spacing. To attain 
biological yield took time and within the raw red 
amaranth can be grown by short time which does 
not affect the total production even maximize the 
total yield as well as nutrition which might increase 
production and income. The experiment may 
repeated for further confirmation for 
recommendation.   

Phyto-toxicity study of organic fertilizers 

A study has been carried out at organic waste 
management laboratory of Olericulture Division, 
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HRC, BARI, Gazipur 2017-18 to assess the 
phytotoxicity of compost prepared for amending 
the organic field. A germination test was 
conducted on vegetables on okra using a mixture 
of sand and composts. Fifty seeds of okra were 
planted in a mixture of sand and compost. 
Olericulture division of HRC, BARI, develops 
BAOFER a modified version of Japanese 
Bokhashi and vegetables waste based vermin-
compost. A 2 kg amount of 30, 40 and 50 days 
old composts were collected from 30 cm 
composting pile of during composting process in 
each stage. The Compost and sand were mixed 
(volume basis) at mixing ratios of 75 to 25 and 
50 to 50 compost and sand. The treatment are as 
BAOFER-30 (100:0, 75:25, 50:50) , BAOFER-
40 (100:0, 75:25, 50:50), BAOFER-50 (100:0, 
75:25, 50:50), BAOFER (c) (50:50), VC-30 
(100:0, 75:25, 50:50) , VC-40 (100:0, 75:25, 
50:50), VC-50 (100:0, 75:25, 50:50), VC (c) 
(50:50), and Sand (100 :00) was taken for 
absolutely control. Compost maturity and 
stability strongly influence the crop growth and 
development. Considering the root growth and 
GI for the BAOFER 40 to 50 days require for 
maturity and VC require 30 days and need to 
mixing with soil at least 3: 1 both the fertilizers. 
However, this type study require to repeat with 

other crops as to develop a model of predicting 
the compost maturity and stability. 

Effect of organic substrate for safe and quality 

production of microgreen vegetables 

A study was carried out at organic waste recycle 
laboratory of Olericulture Division under HRC, 
BARI, Gazipur during February 2018 to optimize 
the media for growing microgreen vegetables. Five 
treatments, namely, vermicompost- VC (100 % and 
50 %), BAOFER (100 and 50 %) and control were 
employed following CRD with three replication. 
Initially red amaranth was used a to micro green. 
Data were recorded on plant height, fresh weight 
and dry weight of microgreen, and analyzed 
statistically. VC or BAOFER created phytoxicity 
which lead to less germination. Shoot length , shoot 
wt (g) and yield were reduced significantly by VC 
100  or BAOFER 100.  Media prepared by 50:50 
VC or BAOFER with soil produced almost double 
yield from 25 sqr cm of space. During the 
production it was revealed the shoots were 
damaged and could not able to identify. Therefore 
phyto-sanitery measure will be taken future 
application for reducing the damage and this was 
the first experience to produce quality and safe 
microgreen media need more specific. 

 



 

 

 

 

 

Varietal Development 

Evaluation of jackfruit germplasm 

From an evaluation of twelve jackfruit germplasm 

viz. AH Joy-027, AH Joy-070, AH Joy-072, AH 

Joy-076, AH Joy-078, AH Joy-084, AH Joy-085, 

AH Joy-091, AH Joy-100, AH Joy-197, AH Joy-

198 and AH Joy-199 to identify the superior one at 

the Fruit Research Farm of HRC, BARI, Gazipur, 

wide range of diversity was observed in tree 

characters, number of fruits per plant, fruit 

characters and pulp characters of jackfruit. 

Maximum plant height was recorded to be 6.2 m 

and minimum 3.5 m. Trunk height varied from 0.50  

to 2.00 m. Base girth ranged from 0.50 to 0.85 cm. 

Average plant spreading in N-S aspect and E-W 

aspect were 4.29 and 6.85 m, respectively. Number 

of fruits ranged from 3 to 18. Fruit characteristics 

of jackfruit germplasm also varied largely. Fruit 

length varied from 27.0 to 39.0 cm whether 

diameter from 16.5 to 23.0 cm. The fruit weight 

ranged from 3.15 to 8.61 kg. Maximum and 

minimum bulbweight were recorded to be 4.68 and 

1.36 kg, respectively. Number of bulb per fruit 

varied from 64 to 185. Maximum and minimum 

edible portion were manifested to be 45.39 and 

60.34%, respectively. TSS was noticed to vary 

from 15.0 to 22.0 o Brix. With respect to number of 

fruit per plant, fruit weight, edible portion, TSS  

and pulp quality, the germplasm AH Joy-197, AH 

Joy-198 and  AH Joy-199 were found auspicious. 

The experiment will be continued for further 

evaluation. 

Evaluation of existing superior jackfruit lines 

Performances of five jackfruit genotypes namely, 
AH Pah-001, AH Pah-002, AH Pah-003, AH Pah-
004 and AH Pah-005 were studied at the 
Agricultural Research Station, Pahartali, BARI, 
Chattagram to evaluate the promising lines and to 
select desirable jackfruit variety for higher yield 
and qualities. The jackfruit trees were of 12-15 
years old. Earliest flowering was observed in AH 

Pah-004 (Mid December) and latest flowering was 
observed in AH Pah-001 and AH Pah-005 
respectively (Late January). Maximum harvesting 
duration was observed in AH Pah-004 (Late April-
Late July). Maximum number of fruits per plant 
(132) was produced by AH Pah-004, where 
minimum number (40) of fruits was produced by 
AH Pah-005. The heaviest fruit was observed in 
AH Pah-002 (8.3 kg) and the lightest fruit was 
observed in AH Pah-005 (3.1 kg) followed by AH 
Pah-004 (3.3 kg). Maximum yield of fruits per 
plant (401.2 kg) was produced by AH Pah-004, 
where minimum yield (110.3 kg) was produced by 
AH Pah-005. Maximum number of bulbs (121) was 
produced by AH Pah-001 where, minimum number 
of bulbs (37) was recorded in AH Pah-004.  
Individual bulb weight was noticed higher (54.4 g) 
in AH Pah-002 compared to lower bulb weight 
(16.0) in AH Pah-001. Bulb length and breadth 
were recorded maximum in AH Pah-003 (7.3 cm 
and 4.7 cm respectively).  Edible portion was 
manifested the highest (54.0%) in AH Pah-004 
followed by AH Pah-001 (44.8%), as against the 
lowest edible portion (36.1%) in AH Pah-005. TSS 
was noted the highest (21.5%) in AH Pah-004, 
which was closely related to the germplasm AH 
Pah-001 (21.0%). The bulbs of AH Pah-004 were 
excellent to taste. Considering flowering, fruit 
characteristics and qualitative characteristics, the 
genotypes AH Pah-001 and AH Pah-004 were 
found auspicious.   

Evaluation of jackfruit germplasm in the hilly 

region 

Evaluation of eleven jackfruit germplasm (AH 
Kha-001, AH Kha-002, AH Kha-003, AH Kha-
004, AH Kha-005, AH Kha-006, AH Kha-007, AH 
Kha-008, AH Kha-009, AH Kha-010 and AH Kha-
011) was performed at the Fruit Research Farm of 
Hill Agricultural Research Station (HARS), 
Khagrachari in order to identify the superior small 
sized jackfruit germplasm with high yield 
potentiality and fruit qualities. Harvesting time 
varied from last week of May 2018 to Mid June 
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2018. Yield and yield components of the jackfruit 
germplasm revealed that number of fruits per plant 
ranged from 33-121. The germplasm AH Kha-004 
produced maximum number of fruits (121) 
followed by AH Kha-002 (103) and minimum 
number of fruits was recorded in AH Kha-009 
(33). Among the eleven germplasm, six produced 
more than 75 fruits per plant indicating high 
yielding potentiality. Single fruit weight ranged 
from 2.6-4.6 kg, where AH Kha-003 produces the 
highest (4.6 kg) individual fruit weight followed by 
AH Kha-001 (4.6 kg) and the lowest individual 
fruit weight was found in AH Kha-009 (2.6 kg). 
TSS content of the fruits varied from 17-23%. The 
germplasm, AH Kha-005 and AH Kha-010 
produced the highest TSS (23%). Fruit yield 
(kg/plant) was recorded the highest (453.75 kg) in 
AH Kha-004 and the lowest fruit yield was noted 
in the line AH Kha-009 (87.4 kg). The edible 
portion of the fruits varied from 32.8-52.5 %, 
where AH Kha-010 showed the highest (52.5%) 
followed by AH Kha-011(52.4%) and the lowest 
edible portion was observed in AH Kha-009 
(32.8%). 

Evaluation of late jackfruit germplasm 

The present study was conducted at the Citrus 
Research Station, Jaintiaur, Sylhet to evaluate one 
late jackfruit germplasm AH Jai-201 of around 20 
years old to develop a late season jackfruit variety. 
Plant height was recorded 8 m, whereas the base 
girth was recorded 1.0 m. Harvest date ranged from 
10.08.2017 to 29.10.2017. Number of fruits was 
noticed 56, which yielded 546 kg fruits per plant. 
Individual fruit weight was manifested 5.25 kg. 
Total soluble solids (TSS) was recorded 16%. On 
an average 44.21% of edible portion was registered 
from the accession. The accession AH Jai-201 may 
be selected as a suitable late variety of Jackfruit. It 
also retained fruit up to the end of the season 
creating a longer harvesting period. Therefore, 
farmers can be benefited by selling fruits in the late 
season. Thus it may be recommended for high 
rainfall area of Jaintapur. 

Evaluation of off-season jackfruit germplasm 

The study was performed at the RARS, Rahmatpur 
to evaluate the off-season jackfruit germplasm. The 
tree was above 25 years old. The plant height of the 
germplasm AH Rah-32 was found in 13.60 m. The 
base girth was obtained 3.10 m. Tree volume of the 
plant was 117.50 m3. Total number of fruits was 
98. Average fruit weight was 1.66 kg. Total 

soluable solids (TSS %) was noticed 29 °Brix. The 
yield of the germplasm AH Rah-32 was recorded 
162.68 kg. Fruit color and shape were brownish 
yellow and oval to oblong, respectively. Bulb color 
was light yellow and soft in firmness. The taste of 
the bulb was medium sweet with much jucy. 
Considering   fruit weight, yield and quality i.e. 
fruit colour, bulb colour, firmness, juciness, taste 
and texture the germplasm was noticed promising. 

Evaluation of off season jackfruit germplasm 

The selected off-season jackfruit germplasm were 
evaluated at the Regional Agricultural Research 
Station, Akbarpur, Moulvibazar. The earliest 
harvest was done from the line AH Akb-001 in the 
month of January, followed by the line AH Akb-08 
in the month of March. The highest number of 
fruits was observed in AH Akb-001 (140) followed 
by AH Akb-008 (42). Maximum percentage of 
edible portion was observed in AH Akb-001 
(43.3%) followed by AH Akb-016 (33.33% and 
minimum edible portion was observed in AH Akb-
008 (32.25%). The highest TSS was found in AH 
Akb-001(30.5%) followed by AH Akb-008 
(21.0%) and AH Akb-016 (19.3%). The bulb 
colour of the germplasm AH Akb-001was deep 
yellow and taste was very sweet. Bulb texture was 
soft, jucy and less fibrous. Considering the 
earliness, yield and yield contributing characters 
and quality parameters the line AH Akb-001 
performed better, which may be released as a 
variety. 

Evaluation of tissue cultured jackfruit 

germplasm 

The study was carried out at the Regional 
Agricultural Research Station, Akbarpur, 
Moulvibazar to evaluate three tissue cultured 
jackfruit germplasm. Saplings were produced and 
supplied from the Biotechnology division of BARI 
in 2013 and planted on the same year.  Plant height 
ranged from 5.65 m to 5.80 m. Base girth varied 
from 60.0 cm to 70.0 cm. Number of branches was 
noted the highest (5.0) in the genotype-02 and the 
lowest (02) in the genotype-03. The height of the 
main trunk varied from 75.0 cm to 115.0 cm. Plant 
canopy at north-south was 550.0 cm to 570.0 cm 
and at east-west was 560.0 cm to 670.0 cm. Out of 
three, one genotype produced flower and fruits. 
Days to 1st flowering were observed in the last 
week of January 2018 in the germplasm -2 and it 
bore 17 fruits.  Single fruit weight was found 4.25 
kg. Edible portion and TSS were recorded 41.1% 
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and 19.5%, espectably. Fruit shape was oblong, 
bulb colour was yellow and bulb texture was soft. 
All the plants are in excellent growing condition. 

Phenological growth patterns of mango varieties 

under central region of Bangladesh 

Phenological responses were studied on four 
mango cultivers viz. BARI Aam-1, BARI Aam-3, 
BARI Aam-4 and Langra at the Fruit Research 
Farm of HRC, BARI, Gazipur. The inflorescence 
emergence of mango was quicker in BARI Aam-1 
and late in Langra. Among the studied mango 
varieties, BARI Aam-1 required maximum days 
(28 days) for the completion of inflorescence 
emergence, while BARI Aam-3 required minimum 
days (18 days). Plants of BARI Aam-1 were found 
earlier in fruit setting while BARI Aam-4 and 
Langra were noted delayed. Plants of BARI Aam-1 
and BARI Aam-3 required maximum days (9 days) 
for completing of fruit set and BARI Aam-4 
required minimum days (6 days). BARI Aam-1 
was early variety and harvesting was started from 
10 June while, BARI Aam-4 was found as late 
variety and harvesting was started in this variety on 
18 July. Among the studied mango varieties 
harvest duration was wider in BARI Aam-3 (14 
days), while BARI Aam-1 had minimum (10 days) 
harvest duration. 

Performance of mango germplasm at Jamalpur 

region 

A study including some local and exotic genotypes 
of mango viz. BARI Aam-1, BARI Aam-2, BARI 
Aam-3, BARI Aam-4, BARI Aam-6, BARI Aam-
8, Khirsapat, Ranipachand, Nilambori, Gopalbhog, 
Miabari, Harivanga, Banana Mango, Mallika, Fazli 
and Hybrid-10 was conducted at the Fruit Farm of 
HRC, RARS, BARI, Jamalpur to select the 
suitable cultivar(s) for Jamalpur region and to 
increasing the area and production of the selected 
promising varieties at the same climatic condition. 
BARI Aam-4 manifested the highest individual 
fruit weight (540.0 g) as compared to the lowest 
fruit weight in BARI Aam-3 (161.0 g). Banana 
mango exhibited the longest fruit (15 cm) 
compared to the shortest fruit in Ranipachand (7.1 
cm). BARI Aam-2 exhibited the best yield (38 
kg/plant) as against the lowest yield (2.00 
kg/plant) in Banana Mango and Miabari. Banana 
Mango demonstrated maximum TSS (20.00%). 
Nilambori had the highest edible portion (87.26 
%), whereas BARI Aam-3 exhibited the lowest 
edible portion (62.73 %). 

Performance of BARI released mango varieties 

in Chattogram hill tracts 

An experiment was conducted on the existing ten 
years old mango orchard with BARI Aam-1, BARI 
Aam-2, BARI Aam-3, BARI Aam-4 and BARI 
Aam-8 at the hill valley of Hill Agricultural 
Research Station at Raikhali in Rangamati Hill 
District with an objective to verify their 
performance. Maximum plant height (778 cm), the 
highest fruits per plant (364) and yield (25.8 t/ha) 
were observed in BARI Aam-8. The heaviest fruit 
(416 g), highest edible portion (69 %) were found 
in BARI Aam-4. Maximum TSS (16.0%) was 
recorded in BARI Aam-3. The lowest number of 
fruits per plant (108), edible portion (52%) and 
fruit yield (5.0t/ha) were found in BARI Aam-1. 
Based on the number of fruits per plant and fruit 
yield with higher TSS, individual fruit weight, fruit 
volume, edible portion BARI Aam-8, BARI Aam-3 
and BARI Aam-4 were noticed superior among all 
other varieties under study in Chittagong Hill 
Tracts. BARI Aam-1 was suggested as suitable 
early sweet variety. 

Evaluation of superior mango germplasm 

Two germplasm of mango namely, MI Pah-002 
and MI Pah-003 were evaluated at the Agricultural 
Research Station, Pahartali, Khulshi, Chattagram to 
identify promising lines and to select desirable 
mango lines for higher yield and qualities. The 
tallest plant (4.0 m) was manifested in MI Pah-003 
and the shortest plant (3.2 m) was noticed in MI 
Pah-002. The highest base girth (58.1 cm) was 
produced by the germplasm MI Pah-002, whereas 
MIPah-003 produced the lowest base girth (48.6 
cm). Earliest flowering and harvesting were 
observed in MI Pah-002 and the latest flowering 
and harvesting were observed in MI Pah-003. 
Maximum number of fruits per plant (76) was 
produced by MI Pah-003 and minimum (39) fruits 
were produced by MI Pah-002. The heaviest fruit 
(389 g) was observed in MI Pah-003 and the 
lightest fruit (220 g) was observed in MI Pah-002. 
The highest edible portion (72.3 %) was achieved 
in MI Pah-003 and the lowest edible portion (68.2 
%) was achieved in MI Pah-002. Maximum Total 
Soluble Solids (TSS) (18.8 %) was observed in MI 
Pah-003 and minimum TSS (18.0 %) was observed 
in MI Pah-002. The highest yield per tree (26.5 kg) 
was produced by MI Pah-003 and the lowest yield 
per tree (19.3 kg) was produced by MI Pah-002. On 
the basis of earliness, fruit size, yield and quality 
both of the germplasm MI Pah-002 and MI Pah-
003 were found auspicious. 
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Inter-varietal hybridization of mango 

A hybridization programme in mango was 
conducted at Burirhat, Rangpur to develop good 
quality mango hybrids. The cross combinations 
were; BARI Aam-3 X BARI Aam-4, BARI Aam-3 
x BARI Aam-11 and Haribhanga x BARI Aam-4A 
total of 4000 flowers from 530 panicles were 
emasculated and pollinated. Nine hybrid fruits were 
obtained from the different crosses; three hybrid 
fruits of BARI Aam-3 x BARI Aam-4, one hybrid 
fruit of BARI Aam-3 x BARI Aam-11 and  five 
hybrid fruits from the cross Haribhanga x BARI 
Aam-4.  These mango hybrid fruits were harvested 
at mature stage and stones of the fruits were sowed 
in soil for germination in the main field. After 
germination, these hybrid seedlings will be 
evaluated in the following seasons. 

Hybridization in mango 

A hybridization programme was conducted at ARS, 
Pahartali, Khulshi, Chattagram to develop new 
mango hybrids having desirable characters like 
sweetness, less fibre content with attractive fruit 
colour and extending seasonal availability. The 
cross combinations were; BARI  Aam-11 (F) × 
BARI  Aam-1 (M), BARI  Aam-11 (F) × BARI  
Aam-3 (M), BARI  Aam-1 (F) × BARI  Aam-11 
(M), BARI  Aam-3 (F) × BARI  Aam-11 (M), 
BARI  Aam-11 (F) × BARI  Aam-4 (M), BARI  
Aam-4 (F) × BARI  Aam-11 (M). A total of 46 
panicles were selected for the hybridization 
programme. Among the selected panicles, 115 
flowers were emasculated and pollinated.  Among 
the cross combinations, no fruit retention was 
noticed at 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 
and 110 days after pollination. The experiment will 
be continued in the next year. 

Evaluation of exotic mango germplasm 

An exotic mango germplasm (MI Raj-001) 
collected from Saudi Arabia was characterized at 
the Fruit Research Station, BARI, Binodpur, 
Rajshahi. The germplasm MI Raj-001 had 4.5 m of 
plant height and 45 cm of base girth. The tree was 
intermediate type of habit. In bagging, the average 
fruit weight, fruit length, breadth, skin weight, 
edible portion and TSS of MI Raj-001 were 620.2 
g, 12.1 cm, 10.2 cm, 76.2 g, 76% and 17.5%, 
respectively. Further, in non-bagging, in the mango 
germplasm MI Raj-001; fruit weight, fruit length, 
breadth, skin weight, edible portion and TSS were 
517.5 g, 10.9 cm, 8.4 cm, 69.5 g, 74% and 19.2%, 
respectively. Whereas, in bagging BARI Aam-4 

(check variety), fruit weight, the average fruit 
length, breadth, skin weight, edible portion and 
TSS were noted 689.2 g, 13.1 cm, 11.9 cm, 78.5 g, 
77% and 22.0%, respectively. Further, in non-
bagging condition, in BARI Aam-4 (check variety), 
fruit weight, fruit length, breadth, skin weight, 
edible portion and TSS were recorded 610.4 g, 11.2 
cm, 10.0 cm, 73.8 g, 76% and 23.3%, respectively. 
The germplasm MI Raj-001 produced 70 fruits. 
Maturity period of fruit was 2nd week of July. The 
fruit had very attractive yellowish maroon colour at 
mature as well as ripe stage. The growth condition, 
harvest time, fruit colour, size and other fruit 
characteristics of the germplasm was recorded 
satisfactory. Hence, the germplasm might be 
recommended for releasing as a variety with export 
potentiality. 

Characterization and evaluation of late mango 

germplasm 

An experiment on characterization and evaluation 
of late mango germplasm was conducted at the 
Fruit Research Station, Rajshahi to identify the late 
mango germplasm with good qualitative characters. 
The experiment included only one late mango 
germplsm (MI Raj-002) which flowered two times 
in a year. First flowering occurred in the month of 
February, where fruits were harvested in the mid-
season (June) and second flowering occurred in the 
month of May, and fruits were harvested in the late 
season (September). The germplasm MI Raj-002 
produced 186 in number and 46 kg of fruits in the 
mid-season of production.  In the case of late 
season production, the tree bore 155 in number and 
27 kg of fruits. The individual fruit weight of MI 
Raj-002 was 270 g in main season and 182 g in the 
late season. TSS percentage of main season fruit is 
17, while it was 21 in the late season fruit. The 
overall performance of the germplasm MI Raj-002 
is satisfactory. The germplasm has the capability of 
two times production in a year. Fruit quality in 
terms of TSS% and flavor is good though it has 
some fibers in pulp but it is palatable. Considering 
two times production and good flavor it can be 
considered as a promising germplasm.   

Evaluation of green sweet (kachamitha) mango 

germplasm at hill valley in Chattogram hill 

tracts 

An experiment was conducted on the existing five 
years old mango orchard with MI Rai-005, MI Rai-
006, MI Rai-007, MI Rai-008 germplasm and 
BARI Aam-9 (green sweet mango as control 
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treatment) at the hill valley of Hill Agricultural 
Research Station of Raikhali, Kaptai in Rangamati 
Hill District to find out the best green sweet 
(kachamitha) mango genotype. The plant height 
varied from 450 cm to 223 cm. The tallest plant 
(450cm) was observed in MI Rai-008. The shortest 
plant (223 cm) was observed in MI Rai-007. The 
base girth ranged in between 67 cm and 32 cm. The 
highest base girth (67 cm) was recorded in MI Rai-
008, whereas the lowest base girth (32 cm) was 
recorded in MI Rai-007. The highest number of 
fruits per plant (232) was noticed in MI Rai-008 
and the lowest number of fruits per plant (17) was 
recorded in MI Rai-006. The heaviest individual 
fruit weight (260.7 g) was recorded in MI Rai-008 
and the highest edible portion (81.2%) was found 
in MI Rai-005, on the other hand the lowest fruit 
weight (111.3 g) was found in MI Rai-007. 
Maximum TSS (9%) was noted in BARI Aam-9, 
but resulted in the lowest edible portion (76.1%). 
The germplasm MI Rai-008 was manifested very 
well in organoleptic test. Based on the number of 
fruits per plant and fruit yield with higher 
individual fruit weight, fruit volume, edible portion 
and organoleptic test, MI Rai-008 was noticed 
superior in Chittagong Hill Tracts.  

Evaluation of local mango germplasm under 

north eastern hilly region of Bangladesh 

The experiment was conducted at the Citrus 
Research Station (CRS), Jaintiapur, Sylhet with 
eleven mango germplasm viz., MI Jai-006, MI Jai-
007, MI Jai-010, MI Jai-015, MI Jai-020, MI Jai-
025, MI Jai-026, MI Jai-027, MI Jai-031, MI Jai-
040 and MI Jai-041 to select the suitable mango 
line(s) for high rainfall area of north eastern hilly 
regions of Bangladesh. A wide variation was 
observed regarding plant height, base girth, 
spreading, number of fruits/plant, fruit weight, 
edible portion and TSS of different germplasm 
tested. The highest plant height, base girth and 
canopy size were recorded in MI Jai-007. Fruits of 
MI Jai-041 were harvested in the first week of 
May, which was early in the fruiting season and 
may be considered as an early variety. The highest 
number of fruits per plant (1249) and highest fruit 
yield/plant (200.4 kg) was obtained from MI Jai-
007. Maximum fruit weight was recorded in MI 
Jai-040 (265.0 g) followed by MI Jai-025 (204.0 g) 
and MI Jai-026 (195.2 g) Edible portion was 
noticed the highest in MI Jai-040 (65.60%), 
whereas maximum TSS (19.5%) was obtained from 
the germplasm MI Jai-025. Considering all the 
parameters studied, the germplasm MI Jai-007, MI 

Jai-015, MI Jai-020, MI Jai-025, MI Jai-040 and 
MI Jai-041 were noted superior and may be 
considered for further study. 

Performance of green mango (kanchamitha) 

germplasm at hilly region 

A study was conducted for the evaluation of one 
green (Kanchamitha) mango germplasm (MI Kha-
001) at the Hill Agricultural Research Station, 
Khagrachari. The full blooming period was third 
week of February. The tree habit was spreading to 
intermediate type. First harvesting period was May 
10, 2018. Total Soluble Solids (TSS) and edible 
portion were noticed 7.9% and 78.0%, respectively. 
Overall growth conditions of the germplasm were 
found satisfactory. The organoleptic test was 
excellent. Considering the fruit characters studies 
and edible quality MI Kha-001 was considered as a 
promising green mango germplasm (Kanchamitha). 

Regional yield trial of banana lines 

Six banana germplasm viz. ITC-570, ITC-1320, 

ITC-1441, Dud Sagar, Kabri and BARI Kola-1 

were evaluated to select the suitable lines as well as 

their regional adaptability at the Fruit Research 

Farm of Horticulture Research Centre, BARI, 

Gazipur. Significantly wider variation was 

observed among the lines/cultivars in respect of all 

vegetative, yield and yield contributing characters 

except finger diameter. ITC- 570 showed the 

shortest plant (162.00 cm) and Dud Sagar produced 

the tallest plant   (277.92 cm) followed by Kabri 

(245.18 cm) and ITC-1320 (171.69 cm). BARI 

Kola-1 required shortest period (362.67 days) to 

harvest, whereas ITC-1320 required the longest 

period (431.33 days) followed by Dud Sagar 

(412.33 days). The highest bunch weight was 

produced by ITC-1320 (17.43 kg) and the lowest 

bunch weight by Kabri (9.66 kg). The highest 

number of hands per bunch was recorded in ITC-

1320 (11.26) and the lowest in Kabri (6.92). The 

highest number of fingers per bunch was also 

found in ITC-1320 (195.26), whereas it was noted 

the lowest value in ITC-1441 (110.19). The highest 

fruit yield was recorded in ITC-1320 (43.58 t/ha) 

and the lowest fruit yield in Kabri (24.49 t/ha). The 

maximum edible portion was recorded in ITC -

1441 (78.57%) and the lowest edible portion was 

noted in Kabri (73.77%). Maximum TSS was 

found in Kabri (21.97 %) followed by ITC-1441 

(21.64 %), Dud Sagar (20.73 %)and BARI Kola-1 

(20.58%) and minimum TSS was noticed in ITC-

1320 (17.83%). Base on the results obtained from 
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the experiment, it may be concluded that the 

germplasm, ITC-1320, Dud Sagar and ITC-570 

performed better in terms of yield and quality. The 

experiment should be repeated for more 

confirmation. 

Regional yield trial of table  banana 

grmplasm 

A study to see the regional adaptability of a 
selected superior line viz. MS Jes-001 with a check 
variety BARI Kola-3 to develop suitable variety 
was conducted at the Fruit Research Farm of 
Horticulture Research Centre, BARI, Gazipur. The 
germplasm MS Jes-001 produced taller plant (3.34 
m) and maximum number of fingers per bunch 
(247.14) as compared to BARI Kola-3 (3.02m and 
181.65). MS Jes-001 produced heavier bunch 
(21.49 kg) compared to lighter bunch in BARI 
Kola-3 (20.18 kg). BARI  Kola-3 resulted in 
maximum finger weight (112.02g)  as compared to 
minimum finger weight in MS Jes-001 (86.97g). 
Higher (53.74 t/ha) fruit yield was noted from MS 
Jes-001 compared to lower yield in BARI Kola-3 
(50.46 t/ha.). Considering yield and yield 
contributing characters the germplasm MS Jes-001 
was noticed promising. The experiment should be 
continued for the next year. 

Clonal selection of banana cv. Amrit sagor 

More than five hundred Amrit Sagor germplasm 
was collected from ten different locations of 
Narsingdi region and planted at the research field 
of Regional Horticulture Research Station of 
Bangladesh Agricultural Research Institute, 
Shibpur, Narsingdi to evaluate and identify the 
suitable lines/variety and know regional 
adaptability of banana.  This is second year 
evaluation fruits of only 42 lines under 10 
accessions were considered for evaluation. 
Maximum number of leaves was obtained from MS 
Nar-005 (12.44) whereas MS Nar-042 produced the 
minimum leaves (8.17). MS Nar-005got the highest 
bunch weight (18.14 kg), number of hands per 
bunch (8.53) and the heaviest hands (3.11 kg). Nar-
022 got the highest number of fingers per hand 
(18.04) where as, MS Nar-042 got the lowest 
(13.67). MS Nar-005 produced the highest fruit 
yield (45.35 t/ha) closely followed by MS Nar-022 
(43.93 t/ha) and MS Nar-017 produced the lowest 
yield (37.50 t/ha). MS Nar-005 exhibited the 
highest edible portion (77.96%). TSS was 
maximum in MS Nar-001 (20.12%) followed by 
MS Nar-017 (20.03%). MS Nar-034 exhibited the 
highest shelf life (8.08 days) as compared to the 

lowest shelf in MS Nar-040 (5.98 days). Based on 
the results obtained from the experiment, it may be 
concluded that the accession MS Nar-005, MS Nar-
022 and MS Nar-030 performed better in terms of 
yield and yield contributing characters. This is 
second year evaluation fruits of only 42 lines under 
10 accessions were considered for evaluation. 
Selected germplasm will be evaluated under more 
precisely. 

Evaluation of some seeded banana germplasm 

at Jamalpur region 

An experiment was carried out at Horticulture 
Research Centre, RARS, BARI, Jamalpur during 
the period from January 2016 to April 2017 (year-
1) and from January 2017 to April 2018 (year-2). 
Eight local viz. SB-01, SB-02, SB-03, SB-04, SB-
06, SB-09, SB-10 & SB-13 and two exotic viz. SB-
ISD-01 & SB-ISD-05 genotypes were included in 
the study. Due to the effect of growing year, 
vegetative growth, flowering characters, harvesting 
time, the yield and yield contributing characters 
and post-harvest quality of seeded banana, plant 
height, days to harvest, bunch weight, bunch 
breadth, peduncle weight, weight of individual 
hand, number of fingers per hand, weight of skin of 
individual finger, shelf life and fruit yield exhibited 
significant variation. The treatment Year-1 gained 
extra bunch weight (14.1 kg) and fewer from Year-
2 (12.0 kg). Greater number of fingers per hand 
(12.6), shelf life (6.9 days) and fruit yield (35.3 
t/ha) were produced in Year-1 and lesser number of 
fingers per hand (11.3), shelf life (5.7 days) and  
fruit yield (30.1 t/ha)  in Year-2. All the traits 
showed significant variations attributable to the 
effect of germplasm on vegetative growth, 
flowering characters, harvesting time, the yield and 
yield contributing characters and post-harvest 
quality of seeded banana. The germplasm SB-
01was gained the highest bunch weight (16.3 kg) as 
compared to SB-04 (11.5 kg). Number of fingers 
per hand was noted maximum from SB-06 (13.02) 
as compared to minimum in SB-ISD-05 (10.2). SB-
13 recorded the highest individual finger weight 
(216.8 g) as compared to SB-03 (114.0 g). TSS 
(20.0%) was obtained from SB-01 as compared to 
SB-02 (16.1). Prolonged shelf-life (7.3 days) was 
recorded in SB-ISD-01, while shortest shelf life 
(4.6 days) in SB-02. Most edible portion (83.8%) 
observed in SB-13 as compared to SB-03 (76.7). 
Maximum number of seeds per fruit (337.7) was 
counted in SB-01 and minimum in SB-06 (4.0). 
The germplasm SB-01 produced the highest yield 
(40.8 t/ha) as compared to SB-04 (28.7 t/ha). As a 
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result of combined effect of growing year and 
germplasm on vegetative growth, flowering 
characters, yield and yield contributing characters 
and post-harvest quality of seeded banana, most of 
traits exhibited significant variations. In the Year-1 
(2016-17): The highest bunch weight was found in 
SB-02 (19.0 kg). The line SB-02 exhibited the 
highest number of hands per bunch (11.0). Number 
of fingers per hand was noted the highest in SB-02 
(14.9). The longest finger was found in SB-10 
(17.2 cm). SB-10 exhibited the biggest finger 
(200.0 g). SB-10 exhibited the highest edible 
portion (84.8%). SB-03 (20.5%) noted higher TSS 
content. SB-04 exhibited the highest shelf life (9.0 
days). The line SB-02 gave maximum yield (47.5 
t/ha). In the Year-2 (2017-18): Maximum bunch 
weight was originated in SB-13 (15.5 kg). The line 
SB-03 exhibited the highest number of hands per 
bunch (10.1). The highest average weight of 
individual hand (2.2 kg) was found in SB-13. 
Number of fingers per hand was noted the highest 
in SB-03 (13.8). SB-13 exhibited the biggest finger 
(241.0 g) followed by the SB-01(236.7 g). SB-13 
had the highest edible portion (86.2%). SB-06 
(21.7%) produced higher TSS content. SB-ISD-05 
exhibited the highest shelf life (6.9 days). The line 
SB-13 gave maximum yield (38.8 t/ha), while SB-
04 exhibited minimum yield (23.7 t/ha). The lines 
viz. SB-01, SB-02, SB-03, SB-06 and SB-13 gave 
higher yield. But considering some qualitative 
characters i.e. number of seeds per finger, hardness 
of seed, edible portion, TSS content and shelf life 
SB-01, SB-06, SB-10 and SB-13 were found 
promising respectively under Jamalpur condition. 
Among the four lines, SB-06 was the best one and 
may be released as a seeded banana variety. 

Regional yield trial of table banana lines 

Six local and exotic genotypes were evaluated to 
identify the suitable variety and know the regional 
adaptability of table banana at the Fruit Farm of 
RARS, BARI, Jamalpur during the period from 
January 2016 to April 2017 and from January 2017 
to April 2018. Due to the effect of growing year on 
vegetative growth, flowering characters, harvesting 
time, the yield and yield contributing characters 
and post-harvest quality of table banana, days to 
first flowering, days to last flowering, days to 
harvest, peduncle weight and individual finger 
weight resulted in significant variation while other 
parameters were noticed insignificant. The more 
days required to first flowering (255.9) was 
obtained from Year-2 as compared to fewer days 
(253.4) in Year-1. The treatment Year-2 took more 

days to last flowering and harvest (265.4, 335.9) as 
compared to less in Year-1(262.4, 332.4) 
respectively. Greater weight of individual finger 
(102.61 g) was recorded in Year-2 and lesser in 
Year-1 (94.5 g). All the traits except bunch breadth 
showed significant variations attributable to the 
effect of genotypes on vegetative growth, flowering 
characters, harvesting time, the yield and yield 
contributing characters and post-harvest quality of 
table banana. ITC-1320 gained the highest bunch 
weight (19.8 kg). The line ITC-1320 produced the 
highest weight of individual hand (1.5 kg). Number 
of fingers per hand was noted maximum from ITC-
1441 (17.4). ITC-570 recorded the highest 
individual finger weight (113.3 g). The highest TSS 
(22.2%) was obtained from Kabri. Prolonged shelf-
life (6.3 days) was recorded in Dud Sagar. Most 
edible portion (84.8%) was observed in Kabri. The 
line ITC-1320 produced the highest yield 49.6 t/ha. 
As a result of combined effect of growing year and 
genotypes on vegetative and flowering characters, 
yield and yield contributing characters and post-
harvest quality of table banana, most of the traits 
exhibited insignificant variations, while weight of 
individual hand, individual finger weight, skin 
weight of individual finger, edible portion, TSS and 
shelf life showed significant variations. In Year-1 
(2016-17): Dud sagar exhibited the biggest finger 
(121.0 g). Kabri exhibited the highest edible 
portion (82.5%). Kabri (21.5%) noted higher TSS 
content. Dud Sagar exhibited the highest shelf life 
(7.4 days). The line ITC-1320 gave maximum yield 
(47.1 t/ha). In Year-2 (2017-18): ITC-570 and ITC-
1320 exhibited the biggest finger (113.3 g). Kabri 
exhibited the highest edible portion (87.1%). Kabri 
(23.0%) noted higher TSS content. Dud Sagar 
exhibited the highest shelf life (5.3 days). The line 
ITC-1320 registered maximum yield (52.1 t/ha). 
Based on the results obtained from the experiment, 
it may be concluded that the line, ITC-570, ITC-
1320, ITC-1441 and Dud Sagar performed better in 
terms of yield. Although ITC-1320 highest yielder 
but its texture become soften and fingers detached 
from its hand easily during ripening period and 
shelf life is very short. So, considering qualitative 
characters, ITC-1441, ITC-570 and Dud Sagar 
were found promising.  

Hybridization in litchi 

Hybridization in litchi was carried out at the Fruit 
Research Farm of Horticulture Research Centre 
(HRC), Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur to incorporate some important 
characters like earliness, lateness, colour, regular 
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heavy bearing habit in the desired variety or 
cultivar. Cross combinations for hybridization 
were: Bombai x Kathali, Bombai x BARI Litchi-3, 
Bombai x BARI Litchi-4, Kathali x BARI Litchi-2, 
Kadmi x BARI Litchi-4, Kathali x Bombai and 
Kathali x BARI Litchi-4. Initial fruit set was found 
50, 39,143, 29, 64, 57, 38 in Bombai x Kathali, 
Bombai x BARI Litchi-3, Bombai x BARI Litchi-
4, Kadmi x BARI Litchi-2, Kadmi x BARI Litchi-
4, Kathali x Bombai and Kathali x BARI Litchi-4 
cross combination and finally number of fruits was 
harvested 5, 8, 17, 5, 0, 6, 7, respectively. From the 
cross combination Kadmi × BARI Litchi-4, initial 
fruit set was recorded to be 64 and unfortunately all 
fruits dropped in the marble stage and finally no 
fruit was harvested.Seeds of all fruits were sown in 
pot and most of the seeds were germinated. In this 
year, number of complete flowers of litchi was 
medium. As a result, per cent fruit set was good. In 
the next year, huge number of female flower of 
Kathali will be pollinated in Joydebpur and 
Debiganj to have more fruit. In 2014, 2 seedlings 
were raised from the cross combination of Kathali 
×BARI Litchi-4. The seedlings planted in the field 
are in good condition. 

Evaluation of colour fleshed guava germplasm 

The experiment was conducted at Regional 

Agricultural Research Station, Hathazari, 

Chattogram to observe the performance of some 

colored fleshed guava germplasm (PG Hat-001, PG 

Hat-002, PG Hat-003, PG Hat-004, PG Hat-005, 

PG Hat-006, PG Hat-007, PG Hat-008) collected 

from the different parts of Chattogram region. 

Mean plant height was noticed maximum in PG 

Hat-006 (5.6 m) and minimum in PG Hat-003 (4.5 

m). The highest TSS was recorded in PG Hat-001 

and PG Hat-003 (10.7%). The highest individual 

fruit weight was recorded in PG Hat-004 (253.4 g) 

and the highest TSS was recorded in PG Hat-001 

and PG Hat-003 (10.7%) and the lowest TSS was 

recorded in PG Hat-005 (7.3). 

Collection and evaluation of ber germplasm 

An experiment to identify the suitable ber 
germplasm was conducted at HRC Fruit Orchard, 
RARS, Jamalpur. Seventy accessions were 
included in the study. Wide variation was observed 
among the accessions in term of morphological 
characters, flowering and harvesting time and fruit 
characters. Plant height ranged from 2.60 to 5.10 
m. Base girth ranged from 30.5 to 70.6 cm. 
Harvesting time ranged from 1st week of February 

to last week of March-2018. Individual fruit weight 
ranged from 3.5 to 23.9 g, where ZM Jam-146 had 
maximum and ZM Jam-204 got minimum fruit 
weight. Fruit length and fruit breadth varied from 
1.68 to 3.98 cm and 1.8 to 3.3 cm respectively. 
Edible portion varied from 81.1 % to 96.0 %, 
where the line ZM Jam-224 had the lowest and ZM 
Jam- 231 got the highest value. TSS varied from 
9.0 to 22 %, where ZM Jam-123 got maximum and 
ZM Jam-211 exhibited minimum TSS. Wide range 
of variability regarding qualitative characters was 
observed among seventy ber germplasm. Oval, 
oblong and round shaped fruits were observed 
among the germplasm. Fruit skin colour ranged 
from light yellow, yellowish, yellowish green, 
greenish yellow and yellowish with reddish shade 
in colour. Flesh colour varied from creamy white, 
off-white and cream in colour. Regarding 
crispiness a wide range of variations was noted 
among the ber lines which were crispy and medium 
crispy. Sweetness of fruit ranged from sweet to 
soury sweet. Taste, the most important trait varied 
from good to very good. All the Lines exhibited 
smooth skin surface. ZM Jam-122, ZM Jam-127, 
ZM Jam-149, ZM Jam-196, ZM Jam-202 and ZM 
Jam-223 showed better performance in terms of 
individual fruit weight, yield per plant, edible 
portion, TSS, crispiness, sweetness and taste. Some 
lines viz. ZM Jam-122, ZM Jam-140, ZM Jam-151, 
ZM Jam-160, ZM Jam-178, ZM Jam-182, ZM 
Jam-196, ZM Jam-202, ZM Jam-205, ZM Jam-
208, ZM Jam-222, ZM Jam-239, and ZM Jam-270 
showed promising characters regarding soury sweet 
taste, which is our target. Some lines viz. ZM Jam-
009, ZM Jam-124, ZM Jam-189 and ZM Jam-265 
showed promising characters regarding late bearing 
habit.  

Characterization of ber genotypes 

An experiment to characterize nine ber genotypes 
(BARI Kul-1, BARI Kul-2, BARI Kul-3, Apple 
Kul, BAU Kul-1, Dhaka-90, ZM Jam-122, ZM 
Jam-223 and ZM Jam-244) was performed at HRC 
Fruit Orchard, RARS, Jamalpur. Wide range of 
variation was observed among the accessions in 
term of morphological characters, flowering and 
harvesting time and fruit characters. Every year we 
perform hard pruning after harvesting of fruits 
during March. Tree vigour varied from medium to 
strong. Number of shoot after 1.5 month of pruning 
ranged from 17 to 25. Plant height ranged from 
3.00 to 4.8 m. Base girth ranged from 40.80 to 74 
cm.  Plant spread (N-S, E-W) ranged from 3.6 to 
5.6 m and 3.6 to 5.7 m respectively.  Plant habit 
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was erect, medium erect, dropping and spreading. 
Shape of leaf was oval, ovate, oblong, orbicular 
and elongated. Leaf apex was sub-acute to acute 
and obtuse. Leaf base varied from round to v-
shaped. Alternate leaf was found in all genotypes.  
Leaf margin was light seratted to wavy and 
seratted. Older leaf surface was smooth and glossy 
and non-glossy. Young leaves were smooth and 
glossy to light glossy. Variation observed in leaf 
colour in upper and lower surface in young and 
older leaves. Intensity of green colour in leaf varied 
from light and medium to high. Position of flower 
buds was in leaf axile in all genotypes. Flowering 
time of ber germplasm varied from Early August to 
November. Flower intensity of shoot was medium 
to high.  Number of flowers per cluster ranged 
from 5 to 18. Bearing habit of ber was solitary to 
cluster. Flower colour was cream and creamy white 
in colour.  Calyx colour was grey green, light 
green, yellowish green and dull green. Flowers in 
all genotypes were pedicelate and regular. Calyx, 
corolla and anther number ranged from 4 to 6. 
Colour of corolla in all genotypes was creamy 
white in colour. Colour of anther in all genotypes 
was light yellow in colour. Flower opening start 
from base to apex of shoot. Number of fruits per 
cluster was 1-5. Time of fruit set after pollination 
ranged from 4-6 days. Percent of fruit set remain 
high (60-80%) in the month of September and 
minimum in late October (0-1%). Fruit maturity 
group were early, medium and late. Fruit shape was 
oval, ovate, roundish and oblong. Mature fruit 
colour were apple colour, light green, yellowish 
green and yellowish in colour. Fruit surface was 
smooth to smooth and shiny. Fruit apex in all the 
genotypes was obtuse except acute in BARI Kul-1. 
Fruit base in all the genotypes was obtuse. Flesh 
colour was white to cream in colour. Crispiness of 
fruit was medium crispy, crispy and granular. Taste 
of fruit was medium sweet, sweet, very sweet and 
soury sweet in organoleptic taste. Stone shape in all 
the genotypes was oblong except roundish in ZM 
Jam-244. Stone apex in all the genotypes was acute 
except obtuse in ZM Jam-122. Stone base varied 
from acute to obtuse. 

Harvesting time ranged from January to March 
2018. Individual fruit weight ranged from 10 to 70 
g, where BAU Kul had maximum and ZM Jam-122 
got minimum fruit weight. Fruit length and fruit 
breadth varied from 2.50 to 5.20 cm and 2.44 to 
4.40 cm respectively. Stone length and breadth 
varied from 1.18 to 2.70 cm and 0.88 to 1.40 cm 
respectively. Stone weight ranged from 0.55-2.60 

g. Yield per plant varied from 14 to 55.00 kg, 
where ZM Jam-244 got minimum and Dhaka-90 
had maximum. Edible portion varied from 93 % to 
96.00 %, where the line BARI Kul-1 had the least 
and BAU Kul got the highest value. TSS varied 
from 14.00 to 22 %, where ZM Jam-122 got 
maximum and BARI Kul-3 exhibited minimum 
TSS. All genotypes were moderately resistance to 
powdery mildew and fruit rot but moderately 
susceptible to shooty mould diseases. All 
genotypes were moderately susceptible to 
mealybug and chafer bettle and most of them were 
moderately resistant to fruit borer. 

Collection and evaluation of ber germplasm 

A study to select the promising 
varieties/germplasm for cultivation at farmer’s 
level was conducted at the Fruit Research Station, 
Binodpur, Rajshahi with seven local and exotic ber 
varieties /germplasm namely; ZM Raj-001 (Apple 
Kul)), ZM Raj-002 (BARI Kul-1), ZM Raj-003 
(BARI Kul-2), ZM Raj-004 (Chapai Kul), ZM Raj-
012 (Local Kul Late), ZM Raj-014 (BARI Kul-3), 
and ZM Raj-016 (Umboli Kul). Harvesting period 
varied from February to Mid April. Skin colour of 
most of the ber varieties/germplasm varied from 
light greenish yellow to greenish yellow. The fruit 
surface of ber of all the varieties was more or less 
smooth except few exceptions in BARI Kul-1. 
Fruit weight was recorded the highest in BARI 
Kul-3 (38.7 g) followed by BARI Kul-2 (34.6 g), 
whereas the lowest fruit weight was observed in 
Umboli Kul (15.7 g). Total soluble solid (TSS) was 
recorded highest in Umboly Kul-1 (17.4 %) 
followed by Apple Kul and BARI kul-1, while that 
was lowest in BARI Kul-2 (12.4%). BARI Kul-3 
gave the highest yield (25.3 t/ha) and it was lowest 
in Umboli Kul (10.3 t/ha).  

Three major diseases namely powdery mildew, 
sooty mould and fruit rot were recorded in this 
study. A large number of ber varieties/lines were 
moderately resistant in case of powdery mildew. 
All the varieties/lines were moderately susceptible 
in case of sooty mould.  Most of the ber 
varieties/lines were moderately resistant in case of 
fruit rot. Mealy bug infestation may occur during 
new shoot initiation. Most of the ber varieties/lines 
were moderately susceptible to mealy bug. BARI 
Kul-1 and Local Kul Late were moderately 
susceptible in case of fruit borer. The varieties; 
BARI Kul-1, BARI Kul-2 and BARI Kul-3 have 
been already recommended for growing in 
Bangladesh. Among the other lines, Local Kul 
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(Late) was found to be very promising for late 
season.  

Evaluation of indegenous ber germplasm at 

Khagrachari 

A study was conducted at the Hill Agricultural 
Research Station in Khagrachari hill district on 
thirty one local ber germplasm with a view to select 
superior land races for commercial cultivation in 
the hilly areas. Average individual fruit weight 
ranged from 6.8 g to 15.3 g. The germplasm ZM 
Kha-024 and ZM Kha-30 produced the highest 
individual fruit weight (15.3 g) and the lowest fruit 
weight was recorded in ZM Kha-008 (6.8 g). Fruit 
length of different genotypes varied from 2.08 g 
(ZM Kha-021) and 2.95 g (ZM Kha-017).  Edible 
portion (%) ranged from 69.64% (ZM Kha-021) to 
95.11% (ZM Kha-024). TSS of ber genotypes 
varied from 8.0% (ZM Kha-030) to 18.5% (ZM 
Kha-017). External appearance, edible quality and 
yield potentialities showed variation within the ber 
genotypes. In case of fruit color at mature stage it 
varied from greenish yellow to yellow in all of the 
genotypes. Harvesting period varied from February 
to March. Shape of fruit was oval to round and 
taste of all fruits is almost sour sweet. Considering 
fruit characteristics, appearance, edible quality, 
harvesting period, TSS and percent edible portion 
ZM Kha-023, ZM Kha-024, and ZM Kha-030 
found promising which can be used for pickeles 
and ZM Kha-013, ZM Kha-017 are almost sweet to 
taste. 

Development of population for gynodioecious 

papaya variety 

Development of gynodioecious population for 
obtaining 100% productive plants with a view to 
increasing farm income through papaya cultivation 
was performed at the Fruit Research Farm of 
Pomology Division under HRC, BARI, Gazipur. 
Three sets of plants namely S4 progeny of CP Joy-
005, CP Joy-009 and BC2 progeny were included in 
the study. Among the three sets, S4 progeny of CP 
Joy-005 produced 60, 40 & 0 percent 
andromonoecious, female and male plants, 
respectively; S4 progeny of CP Joy-009 produced 
65, 25 and 10 percent andromonoecious, female 
and male plants and the BC2 progeny produced 60, 
30 and 10 percent andromonoecious, female and 
male plants, respectively. Considering the number 
of fruits per plants, 30, 26 and 20 fruits were 
recorded in CP Joy-005, CP Joy-009 and BC2 
respectively. Fruits of S4 progenies showed light to 

bright yellow flesh colour but in BC2 it was light 
red to red colour. TSS (%) of fruits was 10.16, 8.00 
& 10.00 in CP Joy-005, CP Joy-009 and BC2, 
respectively. The results of the study revealed that 
the objectives of the experiment will be achieved 
successfully within the next one/two years. To 
draw a final conclusion and to develop a variety 
containing 100% productive papaya plant, the 
experiment should be advanced for at least 1-2 
years. 

Purification of shahi papaya 

An experiment was carried out at the Fruit 
Research Farm of Horticulture Research Centre, 
Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur to purify the Shahi papaya 
variety. Seedlings of purified Sib-mated seeds were 
transplanted in the main field on last week of 
January 2018 and the Sib-mating process (selfing 
of five flowers from each plant) for this year was 
started on May 2018 and still it is being continued. 
From May-June 2018, a total of 171 flowers were 
Sib-mated, among those 147 fruits have been set. 
By comparing standard Shahi papaya characters 
and our last nine (9) year’s experiment results, we 
can conclude that the original Shahi papaya 
characters have fully regained and we need to 
maintain it through sib-matting every year. 
Otherwise, the original characters will be 
degenerated again. 

Purification of shahi pepe 

An experiment was carried out at the Fruit 
Research Station, BARI, Binodpur, Rajshahi to 
regain the the original characteristics of Shahi 
Pepe. Seedlings of purified selfed seeds were 
transplanted in the main field on 23 February 2017 
and 10 flowers in each plant were selfed (Sib 
mating) from June to August 2017. The plant 
height, base girth, number of fruits/plant and 
individual fruit weight varied from 2.9-3.1 m, 39.3-
45.4 cm, 23.6-31.6 and 1.2-1.7 kg respectively. The 
fruit yield/plant ranged from 25.4-33.8 kg. The 
fruit length, fruit breadth, cavity length, cavity 
breadth, thickness ranged from 20.9-23 cm, 32.5-
38.7 cm, 11.2-13 cm, 6-6.5 cm and 3.0-3.3 cm, 
respectively. TSS of this variety ranged from 10.0-
12.6%. The flesh colour varied from yellowish red 
to red. The existing cultivated Shahi pepe produced 
352-414 number of seeds. The results showed that 
the plant and fruit characteristics of Shahi pepe 
(BARI Papaya-1) under this experiment were not 
relevant to that of the original Shahi pepe in the 
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characters under consideration. However, the study 
on purification of Shahi pepe should be continued 
for subsequent   year to regain the characteristics of 
original Shahi pepe. 

Performance of pineapple cultivars in Barishal 

regions 

The study with two cultivars; Joldub and Honey 
queen was performed at the Regional Agricultural 
Research Station, BARI, Rahmatpur, Barishal to 
investigate performance of pineapple. Pineapple 
suckers were planted as double rows in October 
2016. These were planted in two (2) rows per plot 
size of 10 m × 1 m (10 m2) with 20 plants per plot 
at a planting space of 60 × 50 cm and the cultural 
practices were maintained. The heaviest fruit was 
harvested from Joldub (1.25 kg) and the lightest 
fruit weight was obtained from Honey queen (0.99 
kg). In respect of total soluble solids (TSS), the 
highest TSS (14.34 °Brix) was recorded from the 
Honey queen cultivar and the lowest TSS (12.45 
°Brix) was recorded from Joldub cultivar. Joldub 
cultivar produced the highest yield of 25 ton ha-1 
and the lowest (19.80 ton ha-1) fruit yield was 
recorded in the Honey queen cultivar. Considering   
the   above   results,   it   can   be concluded that the 
cultivar Joldub got better yield than the cultivar 
honey queen. But the TSS (%) was higher in 
Honey queen than joldub cultivar. This is the first 
year evaluation, to confirm the findings as well as 
to determine the yield performance, the experiment 
need to be continued. 

Collection and evaluation of citrus germplasm 

A total of 66 citrus germplasms (Pummelo-12, 
mandarin-6, sweet orange-6, lime-12 and lemon-
30) were collected and planted in the Regional 
Horticulture Research Station, Cumilla to develop 
superior citrus fruit variety(ies). In the case of 
mandarin, maximum plant volume was manifested 
in CR Com-001 (6.98 m3) and minimum plant 
volume was recorded in CR Com-005 (1.12 m3). 
Number of fruits/plant was noted maximum (23) in 
CR Com-003 and minimum (05) number of 
fruits/plant was noticed in CR Com-004. Individual 
fruit weight was recorded maximum in CR Com-
004 (77.9 g) and minimum in CR Com-002 (51.5 
g). Maximum plant volume was observed in CS 
Com-001 (6.23 m3) and minimum plant volume 
was recorded in CS Com-006 (4.15 m3). Number of 
fruits/plant was registered maximum (85) in CS 
Com-005 and minimum (70) in CS Com-004. 
Individual fruit weight was manifested maximum 

in CS Com-005 (83) and minimum in CS Com-004 
(72 g). Number of fruits/plant was noted maximum 
(112) in C1 Com-020 and minimum (2) in Cl Com-
001 and Cl Com-011. Individual fruit weight was 
noticed maximum in Cl Com-005 (494.6 g) and 
minimum in Cl Com-022 (58.9 g). Maximum plant 
volume was recorded in CA Com-002 (4.71 m3) 
and minimum plant volume was recorded in CA 
Com-006 (0.17 m3). Number of fruits/plant was 
observed maximum (120) in CA Com-002 and 
minimum (65) number of fruits/plant was observed 
in CA Com-003. Individual fruit weight was noted 
maximum in CA Com-03 (48.5 g) and minimum in 
CA Com-001 (43.4 g).  

Evaluation of mandarin germplasm in 

controlled condition under net house 

The experiment was conducted at the Citrus 
Research Station, Bangladesh Agricultural 
Research Institute (BARI), Jaintiapur, Sylhet with 
six mandarin germplasm/ lines viz., CR Jai-011, 
CR Jai-013, CR Jai-014, CR Jai-015, CR Jai-016 
and CR Jai-018 along with BARI Komala-3 as 
check to find out suitable lines with higher yield 
and quality. A wide variation was observed in 
respect of yield and yield contributing 
characteristics. The highest number of fruits per 
plant (25) was found in CR Jai-018 and the highest 
yield per plant (4 kg) was found in CR Jai-015. 
Large fruit was noted in CR Jai-015 (200.5 g) with 
maximum fruit size (6.9×8.1 cm). No of seeds were 
found in CR Jai-014. Edible portion was recorded 
maximum in CR Jai-015 (79.2%) and per cent total 
soluble solids (TSS) was recorded the highest 
(13.8%) and titratible acidity (TA) was recorded 
the lowest in CR Jai-015 (0.7%). Fruit surface was 
noticed smooth in BARI Komala-3 and CR Jai-
015, whereas other germplasm bore pitted skin. 
Strong adherence of albedo to pulp was found in 
CR Jai-014, whereas others were medium to weak. 
From the above study, the germplasm CR Jai-015 
may be selected to propose for releasing as a 
variety in terms of fruit quality and quantitative 
characters. 

Performance of exotic sweet orange germplasm 

A study was conducted with six exotic sweet 
orange germplasm viz. CS Jai-003, CS Jai-012, CS 
Jai-051, CS Jai-052, CS Jai-053 and CS Jai-054 to 
see their performance with BARI Malta-1 as check 
at the Citrus Research Station, Jaintiapur, Sylhet. 
Significant differences were recorded among the 
germplasm tested in terms of growth, yield and 
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yield contributing characteristics. Plant height, base 
girth and canopy spread (NS-EW) ranged from 126 
cm to 184 cm, 6.5 cm to 15.7 cm and (78×72 cm to 
98×115 cm), respectively. All the germplasm were 
found upright growth habit except CS Jai-051 and 
CS Jai-053, which was spreading in growth habit.  
Lanceolate and ovovate shape was found in CS Jai-
003 and CS Jai-051 respectively whereas CS Jai-
012 and CS Jai-054 attained ovate shape leaflets 
and rest of the germplasm had elliptic leaflets. 
Among the germplasm, only CS Jai-003, CS Jai-
051 and BARI Malta-1 bore fruits. CS Jai-003 and 
CS Jai-051 were noticed late maturing type 
(November-December), while BARI Malta-1 
matured from October. The highest number of 
fruits was recorded in BARI Malta-1 (15), whereas 
the lowest (8) number of fruits was recorded in CS 
Jai-051. Maximum yield/tree (3.64 kg/plant) was 
obtained from CS Jai-051 as against minimum 
yield (3 kg/plant) in CS Jai-003. High juice content 
and TSS (11.0 %) were recorded in CS Jai-003, 
while BARI Malta-1 attained 9.7% TSS. Edible 
portion was recorded maximum (79.1%) in CS Jai-
051, which was followed by CS Jai-003 (75.9%) 
and BARI Malta-1 (73.8%). Fruit color at maturity 
of exotic sweet orange germplasm CS Jai-051, CS 
Jai-003 and BARI Malta-1 were found pale green, 
bright yellow and greenish yellow respectively. 
Colors of pulp of two germplasm were found off 
white, as compared to light yellow pulp colour in 
BARI Malta-1. Among the germplasm, CS Jai-003 
and CS Jai-051 were noticed promising.  

Evaluation of sweet orange germplasm in the 

hilly region 

The experiment was performed to study the 

performance of sweet orange germplasm collected 

from the different locations of Chittagong Hill 

Tracts to identify the superior germplasm for 

developing variety. Two germplasm viz. CS Kha-

001, CS Kha-002 and a check variety BARI Malta-

1 were evaluated to identify the promising sweet 

orange germplasm with respect to fruit bearing, 

fruit quality and yield potentiality. Flowering time 

ranged from February to March in case of CS Kha-

002 and BARI Malta-1 but in case of CS Kha-001 

it was in March. Harvesting time was late 

(November) in case of CS Kha-001. All the 

germplasm produced profuse fruits. Number of 

fruits per plants was recorde the highest (228) in 

BARI Malta-1, while the lowest (77) in CS Kha-

002. Individual fruit weight also varied from 139.3-

204 g. The biggest (204 g) fruit was recorded in CS 

002 and the smallest (139.32) was observed in 

BARI Malta-1. Weight of fruits per plant was 

registered the highest (31.8 kg) in BARI Malta-1, 

while it produced 28.06 kg/plant in CS Kha-001 

and the lowest (15.71 kg) yield in CS Kha-002. 

Number of seed per fruit ranged from 10-25. TSS 

ranged from 7.5 to 8.5 % and the mean was 7.93%. 

Considering fruit characteristics i,e taste, juiciness, 

sweetness, colour of pulp, fruit number and yield 

BARI Malta-1 was found excellent but in the 

context of attractiveness, less incidence of insect-

disease, considerable  yield potentiality and edible 

qualities CS Kha-001 also found promising. 

Collection and evaluation of lemon germplasm 

An experiment with five lemon germplasms was 

carried out at the Regional Horticulture Research 

Station, Cumilla to find out the suitable lemon 

germplasm for Cumilla region. The Plant volume 

was found highest in Cl Com-013 (5.52). Number 

of fruits was noted maximum in Cl Com-015 (74.0) 

and minimum in Cl Com-013(13). Individual fruit 

weight was recorded maximum in Cl Com-013 

(154.7 g) compared to minimum in Cl Com-012 

(79.67). Juice% was recorded maximum in Cl 

Com-008 (28.9%). Thickness of rind was noticed 

minimum in Cl Com-016 (3.6 mm) and number of 

diseased fruit per plant was recorded nil in the 

germplasm Cl Com-016.  

Evaluation of exotic lemon germplasm 

Performance of one exotic (CA Raj-001) and two 

local (Kagzi lebu, Kagza lebu) germplasm and 

three Varieties (Seedless lebu, BARI Lebu-1, 

BARI Lebu-2) was studied at the Fruit Research 

Station, Binodpur, Rajshahi to develop improved 

lemon variety(ies). The plant height, base girth 

and number of fruits per plant of the exotic 

germplasm were 3 m, 30 cm and 40, respectively. 

Fruit weight varied from 40.3 g to 256 g, where 

the highest fruit weight was recorded in BARI 

Lebu-1 (256 g) followed by BARI Lebu-2 (185 g) 

and CA Raj-001 (152 g).  The lowest fruit weight 

was observed in Kagzi lebu (38.6 g). Vitamin C 

content was recorded maximum in Kagzi lebu 

(36.9 mg/100 g) followed by CA Raj-001 (29.0 

mg/100 gm) and minimum in Seedless lebu 

(21.9%). Acidity per cent was noted maximum in 

Kagza lebu (2.40%) followed by Kagzi lebu 

(1.91%) and CA Raj-001 (1.6%) and minimum in 

BARI Lebu-2 (0.9%).  
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Morphological, biochemical characteristics and 

yield performances of lime germplasm 

Seven lime germplasm were collected from 
different parts of Bangladesh and planted in the 
Fruit Research Farm, HRC, BARI, Gazipur on 
August 2011. Among them four promising 
germplasm viz. CA Joy-002, CA Joy-003, CA Joy-
004 and CA Joy-005 were evaluated on the basis of 
some important morphological and biochemical 
characteristics. The highest plant height (1.78 m), 
widest base girth (19.35 cm) and canopy spreading 
both in East-West (2.43 m) and North-South (2.14 
m) directions were observed in the germplasm CA 
Joy-005 followed by CA Joy-004. The highest 
canopy volume (9.14 m3) was recorded in the 
germplasm CA Joy-005 followed by CA Joy-004 
and the lowest canopy volume was recorded in CA 
Joy-003. The heaviest individual fruit weight 
(67.70 g) and maximum number of fruits per plant 
(335.00) were harvested from the same accession, 
which led to the highest yield (15.77 t/ha). The 
highest percentage of edible portion (56.57%), 
maximum juice content (25.83%), containing the 
highest amount of vitamin-C (45.04 mg) and the 
highest amount of total acid content (8.05%) were 
observed in the germplasm CA Joy-005, which 
uplifted the germplasm among the studied 
genotypes.  Similarly, maximum number of 
segments (more than 11 segments) per fruit and the 
lowest number of seeds per fruit (17.11) over three 
years were observed in the germplasm CA Joy-005 
followed by those of CA Joy-003. Finally, all the 
four studied germplasm produced ellipsoid type of 
fruits with greenish white pulp colour and soft 
juicy pulp texture. Among the lime germplasm, CA 
Joy-005 was selected as superior one in terms of 
adaptability, attractive fragrance, fruit size, fruit 
quality, yield, juice content and vitamin-C content. 
The fruit of the selected germplasm can be 
harvested almost throughout the year. In the mean 
time, this high yielding line has been released as 
BARI Kagzi lebu-1. It is expected that, this new 
variety of lime will help in improving the vitamin-
C consumption and the socio-economic condition 
of the peoples of Bangladesh. 

Collection and evaluation of lime germplasm at 

Narsingdi 

The experiment was conducted to evaluate lime 
germplasm viz. CA Nar-001, CA Nar-002, CA 
Nar-003, CA Nar-004, CA Nar-005 and CA Nar-
006 at the research field of Regional Horticulture 
Research Station of Bangladesh Agricultural 

Research Institute, Shibpur, Narsingdi. Significant 
variation was observed in the case of growth 
characteristics of all the germplasm. The highest 
plant height (2.5 m), base girth (0.2 m) and canopy 

spreading (2.3  2.3 m2) were noted from the 
germplasm CA Nar-001. On the other hand, the 
lowest plant height (1.4 m), base girth (0.1 m) and 

canopy spreading (0.9 1.0 m2) were noted in CA 
Nar-002. Branching density was dense in CA Nar-
001 and CA Nar-005 germplasm but sparse in CA 
Nar-004 and good in CA Nar-002, CA Nar-003 and 
CA Nar-006. Growth condition was good of all the 
germplasm. Contemplating yield, edible portion, 
TSS, disease and insect infestation, the germplasm 
CA Nar-001 showed the best characteristics among 
all of the other germplasm.  

Collection and evaluation of kaghzi lime  

The experiment with six lime (Citrus aurantifolia) 
germplasm was conducted at the RARS, 
Rahmatpur, Barishal to select superior line(s) to 
release as variety. Wide variations in growth 
characteristics among the germplasm were noticed. 
Among the germplasm, the highest plant height 
was attained in CA Rah-01 (5.1 m) and the lowest 
plant height was recorded in CA Rah-06 (2.4 m).  
Maximum base girth was recorded in the 
germplasm CA Rah-001 (30 cm) and minimum 
base girth was recorded in CA Rah-04 (12 cm). 
Total number of fruits was observed the highest in 
CA Rah-01 (610) and the lowest number of fruits 
was recorded in CA Rah-04 (90). The heaviest fruit 
was harvested from CA Rah-02 (41.6 g) and the 
lightest fruit weight was obtained from CA Rah-01 
(30.2 g). The highest number of seed was noted in 
CA Rah-04 (17) and the lowest number of seed was 
observed in the line CA Rah-03 (12). The highest 
yield was attained in the germplasm CA Rah-01 
(18.42 kg/plant) and the lowest yield was recorded 
in CA Rah-04 (3.19 kg/plant). Wide variation in 
quantitative and qualitative growth characteristics 
among the Kaghzi lime germplasm indicates the 
ample scope of crop improvement through 
selection. The highest yield was found in the 
germplasm CA Rah-01 (18.42 kg/plant). To 
confirm the findings as well as to determine the 
yield performance the experiment needs to be 
continued. 

Evaluation of pummelo in hilly region of 

Rangamati 

An experiment with ten pummelo germplasm viz., 
CG Rai-006, CG Rai-007, CG Rai-008, CG Rai-
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009, CG Rai-010, CG Rai-011, CG Rai-046, CG 
Rai-048, CG Rai-051 and CG Rai-053 was carried 
out at the existing ten years old pummelo orchard, 
collected from the different parts of Chittagong Hill 
Tracts, at the Hill Agricultural Research Station, 
Raikhali, Rangamati for the evaluation of superior 
pummelo lines in the hilly region. The plant height 
varied from 340 cm to 420 cm. The tallest plant 
(420 cm) was observed in CG Rai-008 and the 
shortest plant (340 cm) was noticed in CG Rai-011. 
The plant base girth ranged between 46 cm to 60 
cm. The highest plant base girth (60 cm) was 
recorded in CG Rai-007 and the lowest base girth 
(46 cm) was recorded in CG Rai-048. The earliest 
flowering (Mid February) was noted in CG Rai-006 
and the latest (mid March) flowering was noticed 
in CG Rai-046. Maximum number of fruits per 
plant (86) was observed in CG Rai-008 followed 
by CG Rai-046 (78), whereas minimum (13) 
number of fruits per plant was observed in CG Rai-
011. The highest individual fruit weight (1225 g) 
was achieved in CG Rai-048 and the lowest 
individual fruit weight (595 g) was achieved in CG 
Rai-006. The number of seed per fruit was found 
maximum (112) in CG Rai-053 and minimum (24) 
in CG Rai-011. Maximum edible portion (72%) 
was noted in CG Rai-007 and minimum edible 
portion (58%) was noted in CG Rai-009. The 
highest TSS (11.5%) was recorded in CG Rai-007 
and the lowest TSS was recorded (6%) in CG Rai-
048. The bitterness is totally absent in all 
genotypes. As per organoleptic test, quality fruit 
was observed in CG Rai-007, CG Rai-008, CG 
Rai-011, CG Rai-046 and CG Rai-051. Based on 
the edible portion, TSS, bitterness, organoleptic test 
and colour, the germplasm CG Rai-007, CG Rai-
008, CG Rai-011, CG Rai-046 and CG Rai-051 
were supposed to be a superior. 

In-situ evaluation of year round pummelo 

germplasm 

The study was conducted at the Hill Agricultural 
Research Station, BARI, Khagrachari to evaluate 
one off-season pummelo germplasm (CG Kha-001) 
along with a normal season control. Harvesting was 
done round the year (Jan-Dec) compared to control 
(May-September). Maximum numbers of matured 
(81) and immatured (83) fruits were found in the 
month of October and April, respectively. 
Maximum average fruit weight (1.39 kg) was noted 
in CG Kha-001. Maximum edible portion (38.6%) 
and TSS (9%) were also noted from the same 
germplasm. The average number of fruits per 
month (14.4) was collected from CG Kha-001. In 

the qualitative characteristics of the fruits, it was 
observed that the flesh colour of the advanced line 
was pink. Flesh of the off-season line was soft, 
juicy, bitterless and very sweet in organoleptic 
taste. Considering year round bearing habit, fruit 
characteristics, edible quality, TSS, percent edible 
portion and yield potentialities, the germplasm CG 
Kha-001 was found auspicious and may be released 
as a year round pummelo variety. 

Evaluation of late-season pummelo germplasm 

in the hilly region 

The study was conducted at the Hill Agricultural 

Research Station, BARI, Khagrachari during the 

years 2015-16, 2016-17 and 2017-18. One off-

season/late season pummelo germplasm (CG Kha-

001) was selected for the evaluation along with a 

check variety (BARI Batabilebu-5). The plant for 

the evaluated line (CG Kha-001) was medium in 

size (5.3 m) and regular bearing in habit, while the 

check (BARI Batabilebu-5) was 3.3 m in height. 

Base girth was 82.25 cm in CG Kha 001 and 30.75 

cm for the check (BARI Batabilebu-5). Harvest 

time was late, which was done during December to 

January. High yielder, 12 years old plant produced 

107 fruits/plant, 154.1 kg/plant compared to check 

variety (18.3 fruits/plant, 16.0 kg/plant). Fruits of 

the proposed line were pyriform shaped, large 

sized, average fruit weight was 1450 g with 

excellent light yellow rind colour, where check 

variety produced less fruit weight (875 g). Pulp is 

very sweet, soft, juicy, light pink in colour, having 

pleasant aroma and bitterness. Average edible 

portion was high (67.5%). Average TSS was 

comparatively high (9.3%) than that of the check 

variety (9.05%). Seeds are small in size (weight of 

100 seed is 40.4 g). The variety is less susceptible 

to insect-pests and diseases. The plant can survive 

in drought condition.  The line CG Kha-001 was 

selected as it performed the best in terms of 

adaptability, yield, fruit quality, attractiveness and 

tolerant to diseases and insects. In general, the 

fruiting season of pummelo starts from August to 

October, but the fruit of the selected line can be 

harvested till late January. Hence, this line has been 

proposed for releasing as a late variety. Thus it will 

help in extending availability of pummelo as well 

as may increase the export of sweet pulp citrus. 

Evaluation of pummelo germplasm 

A study was carried out at the Horticulture 
Research Center, Regional Agricultural Research 
Station, Jashore to evaluate the locally available 
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pummelo germplasm for the development of 
improved variety. There were thirteen germplasm 
viz. CM Jess-001, CM Jess-004, CM Jess-008, CM 
Jess-009, CM Jess-013, CM Jess-014, CM Jess-
015, CM Jess-017, CM Jess-018, CM Jess-020 and 
CM Jess-023, which were collected in 2008 and 
planted at RARS, Jashore. The base girth and plant 
height were recorded maximum in CM Jess-020 
(76 cm) and CM Jess-018 (7.75 m), respectively, 
while minimum base girth and plant height were 
recorded in CM Jess-003 (43 cm) and CM Jess-015 
(3.68 m), respectively. Maximum number of fruits 
per plant (90) was produced by CM Jess-018 and 
the highest yield (131.5 kg/plant) was obtained 
from the genotype CM Jess-004. Individual fruit 
weight was noted maximum (1879.7 g) in the 
genotype CM Jess-004. In case of quality, 
maximum rind thickness (1.87 cm) and no. of 
seeds/fruit (126) were found in CM Jess 001 and 
CM Jess 003 respectively. The highest edible 
portion (67.32 %) was recorded from CM Jess 002 
and TSS % was found maximum (10.37 %) in CM 
Jess 023.   

Evaluation of citron germplasm 

The experiment was conducted with four citron 
(Citrus medica) germplasm viz. CM Jai-059, CM 
Jai-060, CM Jai-061 and CM Jai-062 to study their 
performance at CRS, Jaintiapur, Sylhet to develop 
citron variety(ies). The highest plant height (234.3 
cm) and base girth (26.67 cm) were recorded in 
CM Jai-062, while the lowest plant height was 
recorded in CM Jai-060 (102.5 cm) and base girth 
(17.33 cm) in CM Jai-061. CM Jai-062 had the 
shortest fruit development cycle and got matured in 
118.7 days, whereas CM Jai-060 had the longest 
fruit development period of 129.3 days. The 
highest number of fruits was recorded in CM Jai-
062 (31.7), while the lowest number of fruits was 
recorded in CM Jai-061 (24.7). Maximum yield 
(26.3 kg/plant, 16.4 t/ha) was noted in CM Jai-062, 
whereas minimum yield was noted in CM Jai-059 
(8.26 kg/plant, 5.16 t/ha). CM Jai-062 bore 
relatively biggest fruits (831.2 g), whereas CM Jai-
060 has the smallest (291.6 g) fruits. Maximum 
peel thickness (27.13mm) was recorded in CM Jai-
062 followed by CM Jai-061 (22.1 mm), whereas 
minimum peel thickness was recorded in CM Jai-
060 (18.1 mm). The germplasm CM Jai-062 had 
the highest albedo TSS (6.9%) followed by CM 
Jai-060 (6.6%), while the lowest TSS was noticed 
in CM Jai-059 (2.2%). Maximum edible portion 
was recorded in CM Jai-062 (79.4%) as against 
minimum edible portion in CM Jai-059 (70.3%). 

Flavedo colour of the accessions varied from 
greenish yellow to green whereas albedo colour 
was found creamish to white. From the above 
study, it was concluded that the germplasm CM 
Jai-062 was noted the best in terms of fruit weight, 
peel thickness, yield, TSS and edible portion. 

Evaluation of citron germplasm 

Five lines of citron such as CM Akb-001, CM Akb-
002, CM Akb-003, CM Akb-004 and CM Akb-005 
were evaluated at the Regional Agricultural 
Research Station, Akbarpur, Moulvibazar to 
develop citron variety. Plant height ranged from 2.6 
m in CM Akb-003 to 3.1 m in CM Akb-001.  Base 
girth varied from 18 cm (CM Akb-003) to 24 cm 
(CM Akb-001). Maximum single fruit weight 
(845.0 g) was obtained from CM Akb-001 
followed by CM Akb-003 (800.0 g). Fruit length 
ranged from 8.4 cm (CM Akb-005) to 17.6 cm 
(CM Akb-001) and fruit breadth ranged from 6.2 
cm (CM Akb-005) to 10.6 cm (CM Akb-001). The 
highest rind thickness was obtained from CM Akb-
001 (2.8 cm) and the lowest thickness (0.8 cm) was 
noted in CM Akb-005. Number of seed was noted 
the lowest in CM Akb-001 (44.0) and the highest in 
CM Akb-004 (73.0). Number of fruits per plant 
was recorded the highest in CM Akb-005 (48.0) 
and the lowest in CM Akb-002 (11.0). Yield was 
noted the highest in CM Akb-001 (12.5 t/ha) 
followed by CM Akb-003 (7.0 t/ha) and the lowest 
in CM- Akb-002 (3.6 t/ha). Considering fruit size, 
rind thickness and quality of fruits the lines CM 
Akb-001 and CM Akb-003 were found promising 
for releasing as variety. 

Collection and evaluation of colombo lemon 

germplasm at Narsingdi region 

The experiment was conducted to evaluate five 
Colombo lemon germplasm viz. CL Nar-001, CL 
Nar-002, CL Nar-003, CL Nar-004 and CL Nar-
005 at the research field of Regional Horticulture 
Research Station, Bangladesh Agricultural 
Research Institute, Shibpur, Narsingdi. Significant 
variation was observed in case of growth, yield 
contributing characters, yield and fruit quality of 
the germplasm studied. The highest plant height 
(4.24 m), base girth (0.27 m), canopy spreading 

(3.45 3.37 m2) were noted from the germplasm 
CL Nar-005. Maximum number of fruits/plant 
(85.13) and yield (15.41 t/ha) were obtained from 
CL Nar-005. On the other hand minimum (83.12) 
number of fruit/plant and yield (11.23 t/ha) was 
recorded in CL Nar-003. Among the germplasm, 
CL Nar-005 was found to free from disease, 
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whereas the other lines suffered from gummosis. 
Leaf miner was common in the case of all the 
germplasm. Fruit size was noted the highest in CL 

Nar-005 (13.3 7.7 cm2). Irrespective of 
germplasm, pulp color was found white. But juicy 
content is high and strong juice and fruit aroma was 
found in CL Nar-005. The highest edible portion 
(61.47 %) was noticed from CL Nar-005. 
Contemplating yield, edible portion, TSS, disease 
and insect infestation the germplasm CL Nar-005 
showed the best characteristics among all of the 
other germplasm.  

Evaluation of sapota germplasm 

The experiment was conducted at the Regional 

Agricultural Research Station, Rahmatpur, Barshal 

to select the superior sapota lines. Six germplasm 

of sapota were collected from different areas of the 

southern part of country and planted on July 2012. 

Wide variations in growth characteristics among 

the germplasm were found. With regards to plant 

height, it was observed that the tallest plant was 

observed in AS Rah-01 and AS Rah-03 (8.9 m), 

which was followed by AS Rah-05 (8.8 m) and the 

smallest plant in AS Rah-02 (7.8 m). The highest 

plant growth was observed in AS Rah-01 (852.0 

m3) and the lowest plant growth was observed in 

AS Rah 04 (371.3 m3). The height total number of 

fruits per plant was found in AS Rah-01 (412) and 

the lowest one was recorded in AS Rah-02 (250). 

The heaviest fruit was harvested from AS Rah-05 

(92.0 g) and the lightest fruit was obtained from AS 

Rah-04 (73.6 g). The height number of seeds per 

fruit (9) was obtained from the accession AS Rah-

03. On the other hand, the lowest number of seeds 

per fruit (2) was recorded from the accession AS 

Rah-02. With respect to total soluble solids (TSS), 

the highest TSS (24 °Brix) was obtained from AS 

Rah-01 followed by AS Rah-06 (19 °Brix). On the 

other hand, the lowest TSS (16 °Brix) was recorded 

in AS Rah-04 and AS Rah-05. The germplasm AS 

Rah-01 produced the highest yield of 31.8 kg 

followed by AS Rah-05 (31.4 kg). On the other 

hand, the lowest (22.2 kg) fruit yield was recorded 

in AS Rah-02. Wide variation in quantitative and 

qualitative growth characteristics among the sapota 

germplasm indicates the ample scope of crop 

improvement through selection. The fruit of 

germplasm AS Rah-01 produced the highest yield 

of 31.80 kg and TSS. This is the 2ndyear evaluation. 

To confirm the findings as well as to determine the 

yield performance the experiment should be 

continued. 

Evaluation of advance sapota germplasm 

Five sapota germplasm viz. AS Ram-001, AS Ram-
004, AS Ram-005, AS Ram-007 and AS Ram-009   
were evaluated at the Hill Tracts Agricultural 
Research Station, Ramgarh to select the superior 
one for releasing as a variety. Single fruit weight, 
fruit size, and edible portion were recorded from 
randomly selected 10 fruits from each plant. The 
highest plant height (13.9 m) was recorded from 
AS Ram-009 and maximum base girth (147cm) 
was recorded from AS Ram-001. The line AS 
Ram-005 produced maximum number of fruits 
(562/plant), while bigger fruit (171.3 g) was 
produced by the line AS Ram-001. Maximum fruit 
yield (87.1 kg/plant) was obtained from the line AS 
Ram-005 and maximum TSS (20.6%) was recorded 
in AS Ram-004. The result indicated that the line 
AS Ram-005 was noted superior. 

Evaluation of golden apple germplasm in the 

hilly region 

The study with four golden apple germplasm was 
conducted at the Hill Tracts Agricultural Research 
Station, Ramgarh to select the superior germplasm. 
The highest plant height (9.0 m) was recorded from 
SD Ram-004 but maximum base girth (126 cm) 
was found from SD Ram-001. The line SD Ram-
001 produced maximum number of fruits 
(3500/plant) and heavier fruit (100.2 g/fruit) was 
produced also by the line SD Ram-0021. Maximum 
fruit yield (350.7 kg/plant) was obtained from the 
same line and the lowest yield (38.55kg/plant) was 
recorded in SD Ram-004. The edible portion (%) 
varied from 45.8% to 64.5%. The highest edible 
portion (%) was recorded from SD Ram-001 
(64.5%) and the lowest edible portion was recorded 
in SD Ram-003 (45.8%). TSS (%) was almost 
similar in all the germplasm and the range was 
5.9% to 6.5%. Considering yield and yield 
contributing characters and edible portion, the line 
SD Ram-001 was noticed superior and may be 
released as variety. 

Collection and evaluation of existing bael 

germplasm  

An experiment was conducted at the Regional 
Horticulture Research Station, Chapainawabganj 
including 22 bael germplasm to find out a good 
genotype of bael for the commercial cultivation. 
Germplasm were collected from different places of 
Chapainawabganj and Rajshahi districts. The grafts 
of 22 bael germplasm, which were collected 
through fruit show 2006 and planted in July 2007 
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and 2008. Nineteen germplasm produced flowers 
and fruits in this year. A wide variation was 
observed among the germplasm regarding growth, 
fruit and tree characteristics. Tree growth was 
recorded either vigorous or intermediate pattern. 
Tree habits were erect, spreading and intermediate. 
Maturity period were early, intermediate and late. 
Among the fruit characteristics, fruit weight varied 
from 650-2940 g, fruit length 6.8-50.0 cm, fruit 
breadth 10.6-53.2 cm, pulp weight 415-2267 g, 
fibre weight 34-90 g, seed weight 11-45 g and TSS 
25-36%. Pulp percentage (edible portion) was 
recorded above 70% in six genotypes. The fibre 
percentage varied from 3.52 to 6.7. The least 
fibrous genotype was AM Cha-005 where it was 
above 1%. More fibrous germplasm were AM-Cha-
003, AM Cha-007 and AM Cha-019. The 
percentage of seed varied from 0.65-3.30%. The 
least seeded germplasm was AM Cha-004, AM 
Cha-014 and AM Cha-002. However, maximum 
pulp (above 82.7%) was recorded in AM Cha-004. 
The skull percentage ranged from 15.76 to 34.66. 
Excellent flavor of fruit were noticed in the 
germplasm AM Cha-005 and AM Cha-006. Eating 
quality was good to excellent in most of the 
germplasm. Grittyness was present in maximum 
bael fruit under studied. Bitterness was absent in 
most of the fruit. Sweetness varied from medium 
sweet to very sweet. Mucilage was absent in most 
of genotype under consideration. Fruit yield per 
hectare was recorded the highest from AM Cha-
001 (19.8 t) and the lowest fruit yield from AM 
Cha-011 and 12 (1.0 t). Among the germplasm 
only two germplasm; AM Cha-008 and AM Cha-
009 produced early fruits and fruits were harvested 
on 15 March, ten produced medium season fruits 
and seven produced late harvested fruit that is on 
the end of April. Most of the germplasm were free 
from insect-pest and disease attack but a few 
germplasm have sooty mould infection recorded in 
AM Cha-001, AM Cha-003, AM Cha-007 and AM 
Cha-019. In consideration of fruit characteristics, 
edible portion and flavour, 7 germplasms; AM 
Cha-002, AM Cha-004, AM Cha-010, AM Cha-
012, AM Cha-013, AM Cha-015 and AM Cha-020 
were found promising. Among these, evaluation of 
the germplasm AM Cha-2 was completed and 
found promising. This line may be released as 
BARI beal-2. The available variability for various 
traits in bael genotypes can be utilized for 
improvement of this under utilized fruit. Genotypes 
having less seeds and mucilage content, less fibre 
content and better aroma can be used for 
improvement of this native fruit.  

Evaluation of bael germplasm 

The experiment was conducted at CRS, Jaintiapur, 
Sylhet to identify the superior germplasm. Four 
germplasm of bael were included in the study viz., 
AM Jai-001, AM Jai-002, AM Jai-003 and AM Jai-
004. A wide variation was observed in different 
characters of the germplasm tested. The highest 
number of fruits (135) was recorded in AM Jai-001 
with maximum TSS (38.5%). Maximum fruit 
weight was found in AM Jai-002 (1245.7 g) with 
large sized fruit (15×12.7 cm). Number of seed per 
fruits was recorded maximum in AM Jai-002 (63) 
and minimum in AM Jai-004 (53). Maximum 
edible portion (83.6%). was recorded in AM Jai-
001 while minimum (59.13%) in AM Jai-004. 
Total yield/plant was recorded maximum (81.0 kg) 
in AM Jai-002 while minimum (44.7 kg) in AM 
Jai-003. From the above study, it was concluded 
that AM Jai-001 was the best germplasm in terms 
of TSS, number of fruits/plant and edible portion 
and may be released as new variety. 

Survey, collection and evaluation of jamun 

germplasm  

An experiment was performed at the Fruit Research 
Station, BARI, Binodpur, Rajshahi to evaluate nine 
jamun lines viz. SC Raj-001, SC Raj-002, SC Raj-
004, SC Raj-005, SC Raj-006, SC Raj-013, SC 
Raj-014, SC Raj-015 and SC Raj-016 for superior 
traits (survey on different areas in Rashahi, Nator 
and Pabna). Wide variations were observed among 
the germplasm. The tallest plant was observed in 
SC Raj-001, (15 m) against the shortest plant in SC 
Raj-013 (4.5 m). Maximum base girth (90 cm) was 
recorded from SC Raj-005 and minimum base girth 
was recorded from SC Raj-004 (48 cm). The fruit 
surface of all the lines was more or less smooth. 
Harvesting period varied from 1st June to last June. 
Most of the germplasm produced fruits during mid-
June. The highest fruit weight of 15 g was obtained 
from SC Raj-014 followed by SC Raj-013 (13 g). 
Maximum edible portion (86.7 %) was obtained 
from SC Raj-014 and SC Raj-016 followed by SC 
Raj-005 and SC Raj-015 (85 %), whereas 
minimum edible portion (72.5%) was found in SC 
Raj-004. The highest TSS 18 % was manifested 
from SC Raj-013. Maximum yield per plant was 
recorded form SC Raj-005 (50 kg) followed by SC 
Raj-001 (47 kg). Minimum yield per plant was 
recoded in SC Raj-006 and SC Raj-014 (20 kg). 
Considering fruit quality, percent TSS, flesh type, 
edible portion and yield, SC Raj-013 and SC Raj-
014 were noticed superior.  
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Evaluation of jamun in hilly area of Rangamati 

An experiment with four jamun germplasm viz., SC 
Rai-004, SC Rai-008, SC Rai-009, SC Rai-010 and 
SC Rai-011 was conducted on the four years old 
jamun germplasm established in the minor fruit 
block of the Hill Agricultural Research Station, 
Raikhali, Rangamati Hill District to select the 
superior jamun lines. The plant height varied from 
310 cm to 443 cm. The tallest plant (443 cm) was 
recorded in SC Rai-004 followed by SC Rai-008 
(416 cm), whereas the shortest plant (310 cm) was 
recorded in SC Rai-015. The plant base girth 
ranged between 42.3 cm and 71 cm. Maximum 
base girth (71 cm) was recorded in SC Rai-011 and 
minimum base girth was noted (42.3 cm) in SC 
Rai-015. The highest number of fruits per plant 
(6315) was recorded in SC Rai-011, whereas the 
lowest fruits (832) were found in SC Rai-014. 
Individual fruit weight (8.1 g), yield per plant (7.3 
kg) and flesh thickness (0.8 mm) were also 
recorded in SC Rai-008, maximum edible portion 
(86.1%) was recorded in SC Rai-010 and the 
highest TSS (14.0 %) was recorded in SC Rai-009. 
Fruits of all the germplasm were black in color, 
oblong in shape with flat fruit apex. The 
organoleptic test of SC Rai-008 and SC Rai-009 
were very well in taste. Based on the fruit size, 
individual fruit weight, flesh thickness, edible 
portion, TSS, organoleptic test and fruit yield the 
germplasm SC Rai-008 and SC Rai-009 were 
supposed to be superior and might be released as 
variety in Bangladesh for commercial cultivation. 

 Evaluation of wax jambu germplasm 

The experiment was conducted at the Regional 
Agricultural Research Station, BARI, Moulvibazar 
with 5 wax jambu lines to identify the superior 
line(s) in order to release as variety. Among the 
lines maximum individual fruit weight (55.5 g) was 
obtained from SS Akb-004 and minimum (44.5 g) 
was in SS Akb-003 compared with the check BARI 
Jamrul-2 (70 g). The highest length of fruit was 
found in SS Akb-001 (6.2 cm). Fruit number per 
plant was also noted the highest (1600) in the line 
SS Akb-001. Considering fruit size and quality of 
fruits, the line SS Akb-001 was found promising. 
After further evaluation it may be recommended 
for releasing as variety. 

Evaluation of wood apple germplasm in the hilly 

area of Rangamati 

An experiment on the evaluation of wood apple 
(Feronia limonia) in the hill valley was conducted 

with four germplasm at the Hill Agricultural 
Research Station (HARS), Raikhali, Rangamati 
Hill District to find out the suitable wood apple 
germplasm for developing a year round off season 
variety. Maximum plant height (555 cm), base girth 
(72 cm) and canopy spread (655 × 600 cm) were 
noted in the germplasm FL Rai-003. The 
germplasm FL Rai-001 and FL Rai-002 were 
seasonal (December-January), on the other hand FL 
Rai-003 and FL Rai-004 were off-season 
(February-April) in habit. Maximum number of 
fruits (165), yield per plant (75.2 kg) and edible 
portion (58.0 %) was recorded in FL Rai-003 
germplasm and it was very well in organoleptic 
test. Considering the yield performance, 
organoleptic test and off season characteristics, the 
germplasm FL Rai-003 was noticed suitable for 
cultivation in the hilly areas and might be released 
as wood apple variety for commercial cultivation.  

Collection and evaluation of bullock’s heart 

germplasm 

An investigation was carried out at HRC, BARI, 
Gazipur to find out the superior germplasm of 
bullock’s heart (Annona reticulata L). Fruits of ten 
germplasm viz. AR Joy-001, AR Joy-002, AR Joy-
003, AR Joy-004, AR Joy-005, AR Joy-006, AR 
Joy-007, AR Joy-008, AR Joy-009 and AR Joy-
011were collected from the farmer’s homestead of 
different upazilla of Gazipur district. Data were 
collected on individual fruit weight, fruit length, 
fruit breadth, number of seed, TSS, edible portion, 
taste, flavor, flesh texture and sweetness. The 
genotypes AR Joy-002, AR Joy-003, AR Joy-004, 
AR Joy-007, AR Joy-009 and AR Joy-011 were 
found superior under this study. 

Collection and evaluation of bullock’s heart 

germplasm 

A study was carried out at the Regional 
Agricultural Research Station, Jashore to collect 
and evaluate the bullock’s heart germplasm 
available in Jashore region. Thirty one germplasm 
were collected from the different parts of the region 
such as Nurpur and Dakatia to evaluate them for 
selecting the best one for developing as a variety. 
However, as it’s a first year of collection, only we 
have collected the scions and grafted onto the 
rootstocks, which will be ready to plant in the main 
field next year. Therefore, the initial data we had 
taken during collection from the farmer’s field have 
been discussed here. The age of the trees varied 
from 3-10 to >10. In every case we collected 5 
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scions and grafting was done, among the 
germplasm graft union success was 100%. 
However, maximum base girth (85 cm) was 
observed in AR Jess-007 and minimum in AR Jess-
005 (30 cm). The highest fruits/plant (350) was 
observed in the germplasm AR Jess-009 and AR 
Jess-010 and the lowest (25) fruits/plant was 
observed in AR Jess-006. Individual fruit weight 
was found maximum (493.0 g) in the germplasm 
AR Jess-006 and minimum in AR Jess-022. The 
germplasm AR Jess-009 produced the highest yield 
(170.1 kg/plant) followed by the germplasm AR 
Jess-010. The germplasm AR Jess-011 gave the 
lowest yield (6.8 kg/plant). In case of the trees, 
more than 10 years old, the highest number of fruit 
per plant was recorded from AR Jess-021 (1250) 
and the lowest (50) fruits was recorded from AR 
Jess-003. Individual fruit weight was manifested 
maximum (492.4 g) in the germplasm AR Jess-
001and minimum (195.7 g) in AR Jess-031. The 
germplasm AR Jess-021 produced the highest yield 
(294.2 kg/plant) and the lowest yield (16.4 
kg/plant) was noticed in AR Jess-003.  

Evaluation of custard apple germplasm 

A study was carried out at Regional Agricultural 
Research Station, Jashore to evaluate the custard 
apple germplasm. Only five germplasm viz. CA 
Jes-001, CA Jes-002, CA Jes-003, CA Jes-004 and 
CA Jes-005 were collected in 2008 and planted at 
Horticultural Research Center, RARS, Jashore. 
During 2016-17 fruiting season, maximum number 
of fruits/plant (22) was produced by the germplasm 
CA Jes-003 followed by CA Jes-003 (20) and 
minimum (10) number of fruits was obtained from 
the germplasm CA Jes-003. Individual fruit weight 
was noticed maximum (120 g) in CA Jes-004 and 
minimum fruit weight was recorded in CA Jes-001 
(104 g). The highest percentage of edible portion 
60.9 % was found in the germplasm CA Jes-005 
closely followed by CA Jes-004 (60.8 %) and the 
lowest edible portion was registered in CA Jes-002 
(53.3 %). Moreover, the highest yield was obtained 
from the germplasm CA Jes-003 and the lowest 
yield was harvested from CA Jes-003. 

Collection and evaluation of custard apple 
germplasm 

Fruit characteristic of four custard apple 
germplasm were studied in the laboratory of Fruit 
Research Station, BARI, Binodpur, Rajshahi to 
select the superior germplasm. The result indicated 
that wide range of diversity existed in fruit weight, 
pulp weight, TSS, pulp content and skin weight. 

The fruit weight varied from 120.5 g to 129.4 g, 
where the highest fruit weight (129.4 g) was 
observed in AS Raj-001 followed by AS Raj-002 
(122.6 g) and the lowest fruit weight was observed 
in AS Raj-004 (120.5 g). Maximum (60%) edible 
portion was measured in AS Raj-002. TSS varied 
from 23.3 to 24.3%. The fruit shape varied from 
heart to roundish. This was second-year result, the 
line AS Raj-002 showed better performance on the 
basis of fruit weight, edible portion and TSS value. 
Further study is needed to select suitable variety.  

In-situ evaluation and collection of superior 
Burmese grape genotypes 

In-situ evaluation of Burmese grape was conducted 
at Farmers Field, Shibpur, Narsingdi with seven 
Burmese grape germplasm viz. BS Nar-001, BS 
Nar-002, BS Nar-003, BS Nar-004, BS Nar-005, 
BS Nar-006 and BS Nar-007. Wide variation was 
observed in the case of growth, yield contributing 
characters, yield and fruit quality of the germplasm 
studied. The highest plant height, base girth and 
canopy spreading were noted from the germplasm 
BS Nar-002. Leaf size was noticed maximum in BS 
Nar-004 (lamina length) and BS Nar-001 (lamina 
width). Maximum number of fruits/plant and 
yield/plant were obtained from BS Nar-002. The 
heaviest (23.14 g) fruit was obtained from BS Nar-
002, while the lightest (15.35 g) fruit from BS Nar-
007. Maximum edible portion was also recorded 
from BS Nar-002 (56.87 %) as compared to 
minimum in BS Nar-007 (41.36 %). Fruit size was 

the highest in BS Nar-002 (3.82  3.75 cm) 

followed by BS Nar-003 (3.413.26 cm). Flesh 
color and texture for all the germplasm was off 
white and juicy. Maximum edible portion (56.87%) 
and percent TSS maximum (21.36%) was noticed 
from BS Nar-002. The germplasm BS Nar-002 was 
also free from disease, whereas the other 
germplasm suffered from powdery mildew and 
sooty mold. Cheaper beetle was common in case of 
all the germplasm. Contemplating yield, edible 
portion, TSS, disease and insect infestation the 
germplasm BS Nar-002, BS Nar-005 and BS Nar-
001 showed superior result among the germplasm. 
The selected lines were collected and planted in the 
experimental field of RHRS, BARI, Shibpur, 
Narsingdi following RCBD statistical design with 5 
replications. 

Evaluation of Burmese grape germplasm 

The experiment was conducted at CRS, Jaintiapur, 
Sylhet with five Burmese grape germplasm viz., 
BS Jai-001, BS jai-002, BS Jai-003, BS Jai-004 and 



182 ▐   Fruit Crops  

BS Jai-005 to slect superior lines. A wide variation 
was observed with respect to growth, yield 
contributing characters, yield and fruit quality of 
the germplasm. The highest plant height was 
recorded in BS Jai-005 (8.9 m) while the lowest 
plant height was noted in BS Jai-004 (5.5 m). Base 
girth was attained maximum in BS Jai-005 (1.5 m). 
BS Jai-005 was also superior with biggest canopy 
(12.0×13.0 m). Harvesting time for all the 
germplasm was recorded in June-July. The highest 
number of fruits/plant (2730), yield/plant (48.3 kg) 
and yield/ha (27.3 t) was obtained from BS Jai-003. 
The largest fruit was recorded in BS Jai-003 
(3.2×3.5 cm) followed by BS Jai-001 (3.2×3 cm). 
The germplasm BS Jai-001, BS Jai-002, BS Jai-
003, BS Jai-004 and BS Jai-005 produced fruits 
with light yellow, yellow, pinkish yellow, 
yellowish green and pale yellow colour, 
respectively. Maximum edible portion (35.0%) and 
per cent TSS (13.8%) was found in BS Jai-003. BS 
Jai-003 was also free from disease, whereas the 
others suffer from powdery mildew and sooty 
mould. Chaper beetle was common in case of all 
the germplasm but BS Jai-001and BS Jai-003 was 
free from fruit borer. All the parameters taking into 
consideration, the lines BS Jai-001 and BS Jai-003 
were observed superior among the germplasm 
tested. BS Jai-001 and BS Jai-003 were free from 
powdery mildew or sooty mold and also free from 
fruit borer infestation, which gave these lines the 
superiority. Therefore, the lines BS Jai-001 and BS 
Jai-003 were noticed promising and may be 
released as a Burmese grape variety. 

Evaluation of Indian dillenia germplasm in the 

hilly region 

Three Indian dillenia germplasm i.e. DI Ram-002, 
DI Ram-003 and DI Ram-005 were evaluated at the 
Hill Tracts Agricultural Research Station, Ramgarh 
to select the superior line having high yield 
potentiality. The highest plant height (26.3 m) was 
recorded from DI Ram-005 but maximum base 
girth (207 cm) was found from DI Ram-003 and 
maximum number of main branches (4/plant) also 
in DI Ram-003. The line DI Ram-003 produced 
maximum number of fruits (550/plant), while 
heavier fruit (750.2 g/fruit) was produced by the 
line DI Ram-005. Maximum fruit yield (406.6 
kg/plant) was obtained from the line DI Ram-005 
and the lowest yield (104.7 kg/plant) was recorded 
in DI Ram-002. Considering yield and yield 
contributing characters the line DI Ram-005 was 
recorded superior. 

Evaluation of Indian dillenia germplasm 

The present study was conducted at the Regional 

Agricultural Research Station, Ishurdi, Pabna to 

evaluate the local Indian dillenia germplasm to 

identify the superior one. There were differences 

among the germplasm studied regarding plant 

height, base girth, spreading, number of branches 

per plant, number of fruits per plant and yield. 

Plant height was recorded higher (12.0 m) in DI 

Isd-001 compared to that of DI Isd-002 (10.1 m). 

Maximum base girth was found in DI Isd-001 (130 

cm) with bigger canopy size (8.88×7.80 m) 

whereas; DI Isd-002 formed the lower canopy 

(8.20×7.40 m). Higher (83%) edible portion was 

found from DI Isd-001, while lower (81%) edible 

portion was recorded in DI Isd-002. Maximum TSS 

was found from DI Isd-001 (5.25%) and minimum 

(4.90%) in DI Isd-002. Maximum number of fruits 

per plant was obtained from DI Isd-001 (550) while 

minimum number of fruits was obtained from DI 

Isd-002 (330). Maximum individual fruit weight 

was obtained from DI Isd-001 (550 g) and 

minimum in DI Isd-002 (470 g). The highest yield 

was obtained from DI Isd -001 (275 kg/plant). 

Evaluation of Indian dillenia germplasm 

Two 10 and 12 years old Indian Dillenia accessions 

(DI Jam-001, DI Jam-002) were evaluated at the 

Regional Agricultural Research Station (RARS), 

Jamalpur to develop an Indian Dillenia variety 

suitable for agro-climatic condition of Bangladesh. 

Evaluation of pomological and biochemical fruit 

analyses as well as of ecophysiological 

characteristics was performed. The accessions 

under this study were harvested on December 

2017. The Indian Dillenia trees under this study 

were about 11.8 m (DIJ-001) and 11.4 m (DIJ-002) 

in height with 113.0 cm (DIJ-001) and 85.0 cm 

(DIJ-002) base girth and 12 years (DIJ-001) and 10 

years (DIJ-002) of age, respectively. Greater 

number of fruits (700) was harvested with the 

average fruit weight of 520.0 g from the accession 

DI Jam-001. The total soluble solids in fruit flesh 

were 4.2 and 5.0% with good pickle taste in the 

accessions DI Jam-001 and DI Jam-002, 

respectively. The edible portion 96.92 and 87.17% 

were recorded in DI Jam-001 and DI Jam-002, 

respectively. Fruit color of these accessions was 

dull green. The yield per plant was 364.0 and 270.0 

kg in DI Jam-001 and DI Jam-002, respectively. 

Therefore, these accessions can be the important 

source of germplasm for breeding and conservation 
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of Indian Dillenia germplasm at the Horticulture 

Research Centre of RARS, Jamalpur.  

Collection and evaluation of Indian dillenia 

germplasm 

A study was carried out at the Horticulture 
Research Center, Regional Agricultural Research 
Station, Jashore to evaluate the Indian dillenia 
germplasm available in Jashore region. One 
promising germplasm was evaluated grown in 
Horticulture Research Center, RARS, Jashore for 
developing as a variety. However, the germplasm 
was collected from Jashore region and planted in 
2009 at HRC, RARS, Jashore. The plant height of 
the germplasm was 7.8 m. The plant was in 
flowering on 20 May 2017 and matured fruits were 
harvested on 10 November 2017. It produced 215 
fruits for the first time. Individual fruit weight and 
yield/plant were 500.6 g and 101.8 kg, respectively. 
Number of segments/fruit and also the average 
number of seeds/ fruit were 20. 

Collection and evaluation of cowa germplasm 

Growth characteristics of eleven cowa germplasm 
viz. GC Rah-01, GC Rah-02, GC Rah-03, GC Rah-
04, GC Rah-05, GC Rah-06, GC Rah-07, GC Rah-
08, GC Rah-09, GC Rah-10 and GC Rah-11 were 
evaluated at the RARS, Rahmatpur, Barishal to 
identify the superior quality cowa line. Wide 
variations were observed in growth characteristics 
among the germplasm. Among the germplasm, the 
highest plant height was attained in GC Rah-07 
(498 cm) and the lowest plant height was recorded 
in GC Rah-10 (240 cm). The highest base girth was 
found in the germplasm GC Rah-11(61 cm) and the 
lowest base girth was manifested in GC Rah-08 (28 
cm). The highest total number of fruits per plant 
was found in the germplasm GC Rah-03(1500) and 
the lowest fruits were noted in GC Rah-11 (250). 
The highest individual fruit weight was found in 
GC Rah-10 (45.6 g) and the lowest fruit weight 
was noticed in GC Rah-02 (32.00 g). The highest 
number of bulb per fruit was found in GC Rah-02 
(7.40) and the lowest number of bulb per fruit was 
noted in GC Rah-05 (5.60). The highest yield was 
found in the germplasm GC Rah-03 (63.7 kg/plant) 
and the lowest yield was noted in GC Rah-11 (8.9 
kg/plant). Wide variation in quantitative and 
qualitative growth characteristics among the cowa 
germplasm indicates the ample scope of crop 
improvement through selection. The highest yield 
was found in the germplasm GC Rah-03 (63.7 
kg/plant). To confirm the findings as well as to 

determine the yield performance the experiment 
should be continued. 

Evaluation of monkey jack germplasm in the 

hilly region 

Five germplasm viz. AL Ram-001, AL Ram-002, 
AL Ram-003, AL Ram-004 and AL Ram-005 of 
monkey jack fruits were evaluated at the Hill Tracts 
Agricultural Research Station, Ramgarh, 
Khagrachari to select the promising germplasm. 
The germplasm AL Ram-001 had maximum tree 
size (E-W: 7.6 m and N-S: 8.2 m). Plant height 
(12.1 m) and base girth (199.2 cm) were also 
noticed maximum in the same germplasm. Profuse 
bearing was observed in the line AL Ram-001. 
Mximum number of fruits (322) was found from 
AL Ram-001 and weight of fruits (59.9 kg/plant) 
was harvested from the same germplasm and TSS 
was also noticed the highest (16.76%) in AL Ram-
001. 

 Evaluation of year round promising carambola 

germplasm 

The experiment was conducted with one existing 
carambola germplasm (AC Pah-001) at the 
Agricultural Research Station, Pahartali, 
Chattagram to evaluate the germplasm to develop 
variety. The fruits of the germplasm AC Pah-001 
were harvested during January to July. Individual 
fruit weight was recoded in AC Pah-001 (225 g). 
The length and breadth of the fruit was 11.45 and 
15.11 cm, respectively. Edible portion was 
recorded 95 % in AC Pah-001. The number of 
fruits per plant was 415 of 15 years old plant. 
Average number of seeds/fruit was 3. Total soluble 
solids (TSS) were recorded 8 % in AC Pah-001. In 
respect of shape, fruit skin color, flesh color, 
crispiness, taste and shelf life, the germplasm AC 
Pah-001 was noticed excellent. Color of the fruit 
was light yellow and crispiness was very good. 
Fruits were borne in cluster and it was 8 
fruits/cluster. Considering size, shape, TSS, edible 
portion, color and organoleptic test, the AC Pah-
001 was noticed very good. 

Evaluation of bilimbi germplasm 

Two selected germplasms of bilimbi (Averrhoa 
bilimbi L.) viz. AB Akb-001 and AB Akb-002 
were evaluated at the Regional Agricultural 
Research Station, Akbarpur, Moulvibazar to select 
the superior bilimbi germplasm for releasing as 
variety. Maximum individual fruit weight, fruit 
length and breadth and number of fruits per plant 
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were recorded from the line AB Akb-001. In case 
of AB Akb-001, juciness was much better than AB 
Akb-002. The highest value of TSS (4.1 %) was 
recorded in AB Akb-001 and the lowest value of 
TSS (3.6 %) was recorded in AB Akb-002. The 
taste of AB Akb-001 was much better than AB 
Akb-002. Considering the fruit characteristics, the 
germplasm AB Akb-001 was noted promising. 

Evaluation of star gooseberry germplasm in the 

hilly region 

Five germplasm of star gooseberry (Phyllathus 
acidua L.) i.e. PA Ram-001, PA Ram-002, PA 
Ram-003, PA Ram-004 and PA Ram-005 fruits 
were evaluated at the Hill Tracts Agricultural 
Research Station, Ramgarh, Khagrachari to select 
the superior line for releasing as variety. Only two 
germplasm produced flower and fruits this year. 
Plant height (5.7 m) was noted maximum in PA 
Ram-002 and base girth (37.8 cm) was noticed 
maximum in PA Ram-001. The line PA Ram-002 
produced 641 fruits with small sized fruit (5.1 g). 
The higher yield (3.74 kg/plant) was noted from 
PA Ram-001. 

Evaluation of existing year round palmyra palm 

lines 

The experiment was conducted at the Agricultural 
Research Station, Pahartali, Khulshi, Chattagram to 
evaluate the palmyra palm germplasm. Two lines 
BF Pah-001 and BF Pah-002 produced flowers in 
three times, which flowers in February-March, 
bears seasonal fruits, but rest of the two seasons 
called year round. In the month of January total 
number of fruits was 15 from BF Pah-001. 
Individual fruit weight was 2.4 kg. The length and 
breadth of the fruit was 27.5 and 36.3 cm, 
respectively. The number of seed varied from 1 to 
3 per fruit. Juice content 680 ml and TSS was 12 % 
in BF Pah-001. Taste was very good. In the month 
of July total number of fruits was 28. Individual 
fruit weight was 1.5 kg. The length and breadth of 
the fruit was 22.2 and 24.6 cm, respectively. Rest 
of the characters was more or less similar in both 
the months. In the case of BF Pah-002, we found 
three times of fruit bearing. Maximum number of 
fruits (32) was recorded in February. Individual 
fruit weight was recorded maximum (2.5 kg) in the 
month of April. The biggest size (28×24 cm), and 
TSS% 25 were observed in February. The highest 
yield (80 kg/plant) was found in BF Pah-002 in 
February followed by 49.4 kg in August and 46.8 
kg in April and the lowest yield was observed in 

BF Pah-001. The highest juice content (710 ml) 
and minimum seed were observed (1) in BF Pah-
002. Sweet smell, attractive yellow pulp color and 
no bitterness were observed in both the lines. Based 
on year round bearing habit, fruit size, shape, color 
yield and organoleptic test the line BF Pah-002 was 
manifested promising. Based on year round bearing 
habit, the fruit size, shape, color yield and 
organoleptic test the line BF Pah-002 was noticed 
promising. It is first year trial. The experiment will 
be repeated for further evaluation. 

Evaluation of phalsa in the hilly area of 

Rangamati 

An experiment on the evaluation of phalsa (Grewia 
asiatica L., Tiliaceae) in the hill valley was 
performed at the established minor fruits orchard of 
Hill Agricultural Research Station, Raikhali, 
Rangamati Hill District to conserve and find out 
the superior phalsa genotypes in the hilly area.  
Four phalsa germplasm i.e. GA Rai-001, GA Rai-
002, GA Rai-003, GA Rai-004 and GA Rai-005 
were included in the study. Maximum plant height 
(610 cm) was recorded in GA Rai-003, base girth 
(69 cm) in GA Rai-002 and canopy (710 × 660 
cm2) was recorded in GA Rai-002. Time of harvest 
was recorded the same for all the genotypes and it 
was in the month of June. Maximum number of 
fruits per plant (11400), fruit length (9.2 mm), TSS 
(25.6 %) and fruit yield (3.3 t/ha) was found in the 
germplasm GA Rai-002, on the other hand the 
highest 100 fruit weight (60.1 g) was measured in 
the germplasm GA Rai-003. The highest TSS 
(25.5%) was noted in the germplasm GA Rai-002.  
Considering the performance of genotypes in 
respect of number of fruits per plant, fruit length 
and fruit yield the germplasm GA Rai-002 was 
found better.  

Evaluation of phalsa germplasm  

One phalsa germplasm (Grewia asiatica) (GA Raj-
001) was evaluated at the Fruit Research Station, 
BARI, Binodpur, Rajshahi to develop a variety. 
The germplasm (GA Raj-001) was a small 
spreading tree having plant height of 10.1 m and 
base girth 1.2 m. The yellow flowers were borne in 
dense cymes in the leaf axils during March to May. 
The fruit was round, drupe and become dark purple 
when ripe. The flesh color was light greenish 
white. The length and breadth of the fruit were 1.3 
cm and 1.2 cm, respectively. Length of peduncle 
was 2.5 cm. Considering weight of fruit, seed and 
flesh was 70.5 g, 8.1 g and 49 g, respectively. The 
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edible portion and TSS were 70% and 27.1%, 
respectively. Number of seeds per fruit was 1-2 and 
opaque type, brown, round or hemispherical seed 
showed low seed shattering tendency. The growth 
condition and fruit characteristic of the germplasm 
was satisfactory. The germplasm has already been 
recommended for releasing as a variety.   

Evaluation of cashewnut germplasm 

Eight cashew nut germplasm were evaluated at 
RARS, Hathazari to find out the suitable 
germplasm of cashew nut for Chattogram and 
Chattogram hill tracts area for releaseg as variety. 
Maximum age of the plant (41 years) was found in 
AO Hat-001, AO Hat-006 and AO Hat-007. 
Minimum age of the plant (11 years) was found in 
AO Hat-002 and AO Hat-003. Maximum plant 
height (13 m) was found in AO Hat-006 and AO 
Hat-007. Maximum base girth (1.7 m) was 
recorded in AO Hat-001. Flower initiation was 
early in the line AO Hat-002 (28.01.17) and late 
flower Initiation was in the line AO Hat-007 
(27.02.17). Maximum nut yield per plant (6.5 kg) 
was noticed in AO Hat-004 followed by AO Hat-
006 (4.9 kg). Anthesis period was same for all the 
cashew nut germplasm (11 am-12.30 pm). 
Individual nut weight was recorded higher (6.9 g) 
in AO Hat-004 followed by AO Hat-006 (6.3 g). 
Edible kernel weight per plant was registered 
higher in AO Hat-004 (2.4 kg) followed by AO 
Hat-006 (1.4 kg). Lower edible kernel weight was 
observed in AO Hat-008 (0.3 kg). Considering nut 
yield and yield contributing characters, the 
germplasm AO Hat-004 and AO Hat-006 was 
noticed to be promising.  

Evaluation of dragon fruit germplasm 

The study was conducted at the Citrus Research 
Station (CRS), Jaintiapur, Sylhet with two dragon 
fruit germplasm viz. HC Joy-001 and HU Jai-002 
to release white fleshed and more improved 
variety. Nnumber of side branches was found 
maximum (19) in HU Jai-002 and minimum (15) in 
HC Jai-001. Flowering duration was recorded from 
24 May to 28 May between the germplasm. The 
highest spreading (312×225 cm) and number of 
side branches (19) were recorded in HU Jai-002. 
The highest number of fruits was recorded in HU 
Jai-001 (21) with the highest yield per plant (3.42 
kg), while the lowest number of fruits and yield 
were recorded in HC Jai-001 (18 and 3.37 kg 
respectively). The highest number of fruits was 
obtained from HU Joy-002 (21). The germplasm 

HU Jai-002 produced the largest fruit (397 g) with 
maximum (81.11%) edible portion. Maximum TSS 
was recorded in HU Jai-002 (11.8%). The 
germplasm HU Jai-002 was noticed superior with 
respect to fruit weight, edible portion, TSS with 
extraordinary white flesh.  

Evaluation of collected dragon fruit germplasm 

at Patuakhali region  

An experiment was conducted in RHRS, 
Lebukhali, Dumki, Patuakhali to find out the 
performance of collected dragon fruit germplasm 
suitable for commercial cultivation in the southern 
region of Bangladesh. A total of 22 germplasm 
were collected from the different locations of 
Bangladesh. After evaluation, it was found that 
there were mainly three cluster means of three 
gemplasm including BARI Dragon Fruit-1. The 
other two accessions were HU Pat-001 and HU Pk-
002. It revealed that first flower initiation occurred 
in BARI Dragon Fruit 1 on 20th May 2018 and first 
harvest was also obtained from BARI Dragon 
Fruit-1 on 10th July 2018. Late harvest was 
recorded in HU Pk-002 on 15th July 2018. 
Maximum number of fruits (20) was recorded in 
the germplasm HU Pat-002 followed by BARI 
Dragon fruit-1 (19). Maximum individual fruit 
weight was obtained from BARI Dragon Fruit-1 
(372 g) compared to other two germplasm; 270 in 
HU Pk-001 and 291 g in HU Pk-002. BARI 
Dragon Fruit-1 and HU Pk-001 germplasm 
exhibited round shaped fruit but HU Pk-002 had 
fruit with oblong shape. The sweetest fruit was 
obtained from BARI Dragon Fru1-1 containing 
14% TSS. Flesh color of HU Pk-001 was pink and 
HU Pk-002 was white. But in terms of individual 
fruit weight and TSS, BARI Dragon Fruit-1 was 
observed superior to other two germplasm. 
Considering flowering time and fruit bearing habit, 
fruit characteristics i.e., taste, sweetness, edible 
portion, BARI Dragon Fruit-1 might be considered 
for commercial cultivation and the germplasm HU 
Pk-002 was found promising. 

Evaluation of avocado lines 

Six lines of avocado germplasm (Persea americana 

Mill.) such as PA Akb-001, PA Akb-002, PA Akb-

003, PA Akb-004, PA Akb-005 and PA Akb-006 

were evaluated at the Regional Agricultural 

Research Station, Akbarpur, Moulvibazar to find 

out the suitable lines/varieties for Bangladesh 

condition. Two lines PA Akb-001 and PA Akb-006 

did not produce any fruits yet. The observed plant 
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height ranged from 625.0 cm in PA-Akb-005 to 

817.0 cm in PA Akb-002. Base girth was rcorded 

maximum (124.0 cm) in AR Akb-002 and 

minimum (83.0 cm) in PA Akb-004. Bearing of 

fruits was noted the highest in PA Akb-005 (214) 

followed by PA Akb-003(183) and PA Akb-002 

(97). In case of fruit characteristics, PA Akb-005 

line performed the best in case of individual fruit 

weight (231.75 g), weight of seed (48 g), fruit and 

seed size, respectively. The line PA Akb-005 

performed better so far and and the experiment will 

be continued for final conclusion. 

Evaluation of jaboticaba germplasm in the hilly 

region 

Five germplasm of Jaboticaba fruits were evaluated 

at the Hill Tracts Agricultural Research Station, 

Ramgarh, Khagrachari to select better jaboticaba 

germplasm. All the five germplasm bore flowers in 

2018. The line EC Ram-004 had maximum tree 

size (E-W: 291m and N-S: 281m). Profuse fruit 

bearing was observed in the line EC Ram-004. The 

same line gave 729 fruits with single fruit weight of 

6.4 g. The highest yield (4.7 kg/plant) was found 

from EC Ram-004 and EC Ram-005 and TSS was 

noted maximum (11.9%) in EC Ram-002 and EC 

Ram-003. The skin colour of the fruits was 

attractive black. A well ripen fruit seems to be soft 

enough but not juicy and sweet in taste. 

Performance of tisa germplasm in the hilly 

region 

Five germplasm PC Ram-001, PC Ram-002 and 

PC Ram-003, PC Ram-004 and PC Ram-005 of 

Tisa fruits were evaluated at the Hill Tracts 

Agricultural Research Station, Ramgarh to know 

their performance in Bangladesh. Profuse bearing 

was observed in the line PC Ram-003 providing 

continuous flowering and fruiting round the year, 

mainly March and April. Maximum number of 

fruits (171), weight of fruits (19.0 kg) was obtained 

from the germplasm PC Ram-003. TSS (22.5%) 

and edible portion (92.4%) were also recorded the 

highest in the same germplasm followed by PC 

Ram-005 (22.4%). The skin color of the fruits was 

attractive yellow with orange colored flesh. A well 

ripen fruit seems to be soft enough but not juicy, 

which was comparable to the yolk of boiled egg but 

sweet in taste. The result indicated that the line PC 

Ram-003 showed high performance. The line is 

under the process of releasing as variety. 

Propagation Technique 

Effect of time and variety on grafting in litchi 

An experiment was conducted at the Fruit Research 
Farm of HRC, BARI, Joydebpur, Gazipur to study 
the effect of time and variety as scion on grafting in 
litchi. There were two factors in the experiment 
viz., time of grafting and variety as scion of litchi. 
Scion of 3 litchi varieties namely, BARI Lichu-2, 
BARI Lichu-3 and BARI Lichu-4 were taken for 
grafting in the months of July to June. Time of 
grafting and variety alone and in combination 
influenced the success of grafting. The highest 
success was achieved in May grafting with the 
scion of BARI Lichu-4 (91.2%) followed by June 
grafting with BARI Lichu-4 (89.0 %). The lowest 
success was observed in BARI Lichu-3 in 
November (28.6%). Higher success was achieved 
when grafting was done in litchi in the month of 
May onto the varieties of BARI Lichu-4 and BARI 
Lichu-2. The experiment was done with 12 months 
and three varieties during 2017-18. It will be 
continued further for verification of the results. 

Effect of GA on runner production of 

strawberry  

The experiment was performed to study the effect 
of GA3 for increasing runner production of 
strawberry (Fragaria × ananassa) at the Fruit 
Farm of Pomology Division, HRC, BARI, Gazipur. 
The study was laid out in a Randomized Complete 
Block Design with 3 replications. BARI 
Strawberry-2 plants were used in the experiment. 
Gibberellin (GA3) had significant effects on all the 
traits plant height, number of leaves per plant, 
number of runner per plant and number of sub-
runner per plants over control. Gibberellin (GA3) at 
1.0 mM and 0.5 mM exhibited higher plant heights 
and number of leaves per plant compared to 
control. GA3 at 0.5 resulted in maximum number of 
runners (3.2) over control (1.3). Sub runners per 
plant was recorded the most (5.3) at higher 
concentration of GA3 at 1.0 mM (5.3) compared to 
control (1.5). Spraying once a week for two weeks 
produced the longest plant (21.5cm). Maximum 
number of runners was produced by applying GA3 
once a week for one week. Except the application 
at twice a week for two weeks, all the application 
times exhibited statistically similar number of 
runners. There was significant variation in respect 
of sub runner per plant. GA3 at 1 mM applied once 
a week for one week showed maximum number of 
sub runner per plant (11.0) followed by the 
treatment combinations; GA3 at 0.5 mM applied 
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two times a week for one week (8.7) and 0.5 mM 
GA3 sprayed once a week for two weeks (6.2). 
Gibberellin (GA3) at 1 mM applied once a week for 
one week produced maximum number of runner 
(3.5) and sub runner per strawberry plant (11.0) 
followed by the treatment combinations; GA3 0.5 
mM along with application at two times a week for 
one week (8.7) and GA3 0.5 mM sprayed once a 
week for two weeks (6.2). 

Effect of cutting length and time of cutting on 

the success and growth of dragon fruit cutting 

In order to find out the suitable cutting length and 

time of cutting for the successful propagation of 

dragon fruit the study was carried out at the 

research field of Regional Horticulture Research 

Station, BARI, Shibpur, Narsingdi following 

RCBD design with 3 replications. The experiment 

consisted of three different stem cutting lengths i.e. 

10, 20 and 30 cm and seven months of cutting 

operation started from October, 2017 to April, 

2018. In case of days to bud break, the shortest 

period (62 days) was required by the cutting length 

of 30 cm, while the longest period (72.90 days) was 

recorded in the cutting length of 10 cm.The longest 

new shoots (12.50 cm) was recorded in the cuttings 

of 30 cm length after 30 days of cutting operations 

as against minimum (8.48 cm) in the cuttings of 10 

cm length. Those were longest (42.40 cm) in the 

cuttings of 30 cm length after 90 days of cutting 

operations as against minimum (24.55 cm) in the 

cuttings of 10 cm length. The widest new shoot 

(1.30 cm) was recorded in the cuttings of 20 cm 

length after 30 days of cutting operations as against 

minimum (1.25 cm) in the cuttings of 10 cm length. 

The longest roots were also found in 30 cm cutting 

(11.32 cm) after 30 days of cutting operations as 

against minimum (10.21 cm) in the cuttings of 10 

cm length. The study revealed that cutting length is 

important for dragon fruit propagation. The longer 

cuttings showed superiority over shorter cuttings. 

The cutting prepared with 30 cm length performed 

better followed by the cuttings of 20 cm length in 

all the growth parameters. The cuttings are to be 

planted in the field for its further performance up to 

yield then it may be possible to recommend a 

suitable cutting length and time of cuttings for its 

effective multiplication. 

Effect of time and rootstock on the success of 

wood apple grafting   

An experiment was conducted at the nursery of 
RARS, BARI, Hathazari, Chattogram to see the 

effect of time and rootstock on the success of wood 
apple grafting. There were 2 factors in this 
experiment. Factor A consisted of three grafting 
time, viz. 15 May, 15 June and 15 July and factor B 
consisted of two rootstocks, viz. bael and wood 
apple. The highest (35.2 cm) plant height was 
observed on 15 May grafting followed by 15 June 
(28.9 cm) and the lowest plant height was recorded 
from 15 July (26.8 cm). Maximum number of 
branch (1.7) and leaves (23.3) were found on 15 
May. Minimum number (10) of leaves was 
recorded from 15 June but minimum number (1.0) 
of branches was recorded from 15 July. It was 
observed that wood apple rootstock performed 
better over bael rootstock in all the parameters 
studied from rootstock’s effect point of view. In 
case of combined effect, it revealed that in three 
grafting times, wood apple rootstocks performed 
better over bael rootstocks in all the parameters 
studied except number of branch. BARI Wood 
apple-1 gave the highest number of leaves (26.7), 
when they were grafted on wood apple rootstock 
on 15 May followed by 15 July combined with 
wood apple rootstock (22.7). The lowest number 
leaves (6.7) produced from 15 June along with bael 
rootstock. The highest (100%) and the lowest 
(10%) survivality were recorded from 15 June and 
wood apple rootstock and 15 July along with bael 
rootstock, respectively. From the above findings, it 
may be concluded that wood apple grafted on wood 
apple rootstock in June is suitable for wood apple 
grafting. 

Cultural Management 

Effect of fertilizer on grafted jackfruit plant 

An experiment was conducted at the Fruit Research 
Farm of HRC, BARI, Joydebpur, Gazipur to study 
the effects of fertilizer on 10 years old grafted 
jackfruit plant. There were 5 fertilizer treatments 
per plant viz., T1: NPK 300-130-300 g, T2: NPK 
450-200-450 g, T3: NPK 600-260-600 g, T4: NPK 
750-320-750 g and T5: Only Cow dung 20 kg/plant. 
Plant height, base girth and number of fruits per 
plant differed significantly. All the treatments 
produced fruit.  Treatment T3 with NPK (600-260-
600 g/plant) produced the highest number of fruit 
(8.6) and the lowest number of fruit was found in 
T5 (2.0). The total fruit yield per plant was 
significantly influenced by different treatment. The 
highest fruit yield per plant was recorded in the 
treatment T3(109.2kg) followed by T4(47.10 kg). 
The lowest fruit yield per plant was obtained from 
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T5(12.90 kg). Fruit length and fruit diameter 
differed significantly among the treatments.  The 
highest number of bulb was observed in treatment 
T4 (270) and the lowest in T1 (185). Increased 
application of fertilizers up to NPK (600-260-600 
g/plant) accelerated the number of fruit and total 
fruit weight of grafted jackfruit plants. The 
Experiment will be continued for further 
verification. 

Organic production of mango 

A study with three organic fertilizers i.e. 
vermicompost, tricocompost and cowdung along 
with the control (no fertilizer) was performed in 
order to produce safe and quality fruit at the Fruit 
Research Farm of HRC, BARI, Gazipur. No 
significant variations were obseved among the 
treatments with respect to plant height, base girth, 
canopy spread (N-S, E-W), length of terminal 
shoot, number of leaves per terminal shoot, length 
of panicle and number of secondary branch per 
panicle. Number of fruit set per panicle on 15.03.18 
was recorded maximum (12.1) in vermicompost 
compared to that of control (6.9). During harvest 
on 22.07.18, except control, all the treatments 
exhibited superior but identical number of fruits per 
panicle. Fruits of all the treatments were harvested 
on 22 July 2018. All the treatments resulted in 
higher but identical number of fruits per plant 
compared to minimum fruits in control. Edible 
portion (76.7%) and TSS (18.3%) were noticed 
maximum in vermicompost compared to control 
(73.1%). Tricocompost produced higher number of 
fruits (197.7), whereas vermicompost resulted in 
bigger fruits and higher yield (61.9 kg/plant) 
compared to control. Irrespective of kinds, all the 
organic fertilizers performed well in terms of 
number of fruits, fruit weight as well as yield over 
control. Tricocompost produced higher number of 
fruits (197.7), whereas vermicompost had bigger 
fruits and higher yield (61.9 kg/plant). Superiority 
was observed with respect to edible portion in 
vermicompost (76.7%) and TSS (18.3). The 
experiment will be continued owing to confirm of 
the result. 

Growth, yield and quality of mango as 

influenced by fertilizer and irrigation 

Influence of fertilizer and irrigation on the yield 
and quality of mango was studied at the Fruit 
Research Farm of HRC, BARI, Joydebpur, 
Gazipur. Three different levels of fertilizer (100 % 
of the fertilizer dose (Cowdung: 25 kg; N: 230.41 

g, P: 50.00 g, K: 100.00 g, S: 35.97 g, Zn: 3.60 g, 
B: 3.40 g), 175 % of the fertilizer dose, 250 % of 
the fertilizer dose) and control along with two 
levels of irrigation (irrigations one at flowering 
stage and another one at pea stage of fruit and 
irrigations at an interval of 10 days up to maturity 
of fruit) were included in the study as treatments. 
Number of fruit per panicle was noticed the highest 
at harvest time in the treatments 175 % (1.1) and 
250 % (0.9) of the fertilizer dose. Control plants 
always exhibited minimum number of fruits per 
panicle and it was noticed 0.40 at harvest. 
Maximum number of fruits were recorded from the 
plants treated with 250 % of the fertilizer dose 
combined with irrigations at an interval of 10 days 
up to maturity as compared to minimum Fertilizer 
dose at 250 %, exhibited maximum number of 
fruits (289) and yield (91.3 kg) per plant compared 
to minimum fruits and yield (87.0/plant and 36.9 
kg/plant, respectively) in the treatment combination 
of no fertilizer and two irrigations one at flowering 
stage and another one at pea stage of fruit. The 
result reveals that plants received 250 % of the 
fertilizer dose (100 % fertilizer dose: cowdung: 25 
kg; N: 230.41 g, P: 50.00 g, K: 100.00 g, S: 35.97 
g, Zn: 3.60 g, B: 3.40 g) combined with irrigations 
at an interval of 10 days up to maturity resulted in 
maximum number of fruits (289) and yield (91.3 
kg) per plant  compared to minimum fruits and 
yield (87.0/plant and 36.9 kg/plant, respectively) 
from the treatment combination of no fertilizer and 
two irrigations one at flowering stage and another 
one at pea stage of fruit. 

Validation trial on fruit bagging technology of 

mango at the farmer’s field under Rajshahi and 

Sathkhira region 

An experiment was conducted in the established 
mango orchard at the farmer’s field in Rajshahi 
location. Three mango varieties namely, Khirsapat/ 
Himsagar, Langra and Fazli were used under the 
trial. All data were collected on fruit bagging with 
double layer brown paper bag and non-bagging 
condition. In bagging of mango cv. Khirsapat/ 
Himsagar, fruit weight, TSS (%) and shelf life were 
283.7 g, 16.6% and 14 days, respectively. Further, 
in non-bagging of Khirsapat/ Himsagar mango, the 
average fruit weight, TSS and shelf life were 260.3 
g, 19.6 and 7 days, respectively. Whereas, in 
bagging of mango cv. Langra, the average fruit 
weight, TSS and shelf life were 301.3 g, 16.9% and 
15 days, respectively. Again, in non-bagging 
mango cv. Langra, the average fruit weight, TSS 
and shelf life were 268.0 g, 20.44 and 8 days, 
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respectively. Whereas, in bagging mango cv. Fazli, 
the average fruit weight, TSS and shelf life were 
713.3 g, 14.72 and 16 days, respectively. Further, 
in non-bagging  of Fazli, the average fruit weight, 
TSS (%) and shelf life were 625.7 g, 15.4 and 15 
days, respectively. Size and shelf life of fruits 
increased but TSS decreased and fruit colour was 
also attractive due to bagging. It was concluded 
that size and shelf life of fruits were increased but 
TSS decreased and fruit colour was also attractive 
due to bagging. 

Effect of post-harvest pruning on maintaining 

tree size and quality yield of mango in the hilly 

area 

An experiment was conducted at the existing ten 
years old mango orchard of BARI Aam-3 at the 
Hill Agricultural Research Station at Raikhali in 
Rangamati Hill District to find out proper 
management measure to retain original shape and 
size of mango var. BARI Aam-3 in the hilly areas. 
Pruning of the plant was done just after the mango 
harvest at 25th July 2016 comprising five treatments 
(10 cm, 20 cm, 30 cm and 40 cm from the shoot 
apex and control) of pruning. Maximum number of 
shoots (3.9) was developed from the plant, which 
was pruned 40 cm from the shoot apex. On the 
contrary, minimum shoot (2.5) was developed from 
P1 (10 cm) treatment. Flowering and fruiting time 
was more or less same in all the treatments. First 
flowering was observed in mid February and fruits 
were harvested on first July.  Average number of 
fruits per plant (180) and fruit yield (7.0 t/ha) were 
also recorded the highest in P2 (10 cm) treatment 
and the lowest (101) fruits were recorded in P3 (20 
cm) treatment. The heaviest average individual 
fruit (145.1 g) was recorded in P5 (40 cm) treatment 
and the highest edible portion (62.9%) were 
recorded in P4 (30 cm) treatment. The lightest 
individual fruit (124.5 g) was found in control 
treatment (without pruning). The highest TSS 
(17.4%) was recorded in P3 (20 cm) treatment and 
the lowest TSS (16.0%) was noted in P2 (10 cm). 
Minimum fruit yield (3.5 t/ha) was recorded in P3 
(20 cm). From the first year experiment, pruning 
seems better than the control treatment.  

Identification and performance study of 

nucellar and zygotic seedling in polyembryonic 

mango variety (BARI Aam-8) 

An experiment was carried out at ARS, Pahartali, 
Khulshi, Chattogram to characterize the nucellar 
and zygotic seedling of polyembryonic mango 

variety BARI Aam-8. Germination was started 
after 17 days and continued up to 23 days. Two 
types of seedlings were observed during the study 
period from a particular seed. Only one was large 
seedling with vigorous growth is termed as zygotic 
seedling and the rest ones were are comparatively 
weaker and shorter termed as nucellus seedling. 
Finally, 2.89 seedlings/seed was established. For 
flowering and fruit characterization, dwarf 
seedling, large seedling as well as grafted seedlings 
were planted in the main field on 15 May, 2011 
following 6 replications for each group for 
morphological characterization. The highest plant 
height was found 5.25 m in zygotic seedling, 5.20 
m in nucellus seedling and minimum plant hight 
was observed 4.90 m in grafted seedling. Base girth 
was found 70 cm in zygotic seedling, 60 cm in 
nucellus seedling and 57 cm in grafted seedling. 
Early flowering was observed in grafted plant. 
Maximum number of fruit (210) was recorded in 
zygotic seedling. 190 numbers of fruits was found 
in grafted seedlings. Minimum fruit (177) was 
record in nucellus seedling plant. Most of the 
morphological characters were more or less similar 
among the three types of plant. During the study 
period we did not found any significant difference 
from fruit contributing characters morphologically. 
The experiment will be continued to make an 
absolute recommendation. 

Validation trial on fruit bagging technology of 

mango at farmer’s field under Sathkhira region 

An experiment on fruit bagging was carried out at 
the farmer’s field under Sathkhira region for 
producing quality mango with minimum 
application of pesticides. It performed better in 
Sathkhira region. In this experiment two 
commercial varieties cv. Langra and khirsapat were 
evaluated in order to improve fruit quality as well 
as increase the production of exportable mangoes. 
The fruits were bagged 45 days after fruit set of 
each variety. Two treatments were used viz., T1: 

brown colour double layer paper bag, and T2: 
control (no bag use). Skin colour of the bagging 
langra mango was light yellow in colour, while 
green colour was found in non-bagging mango. 
The TSS percentage in bagging mangoes was more 
(18, 19) than non-bagging mangoes (17.5, 18). 
Insect infestation and disease incidence were more 
in non-bagging mangoes than bagging mangoes. 
Bagging mangoes showed excellent shelf life (12, 
13 days) compared to control (7-8 days). Non-
bagging mango gave 24.63 dry mater percentage, 
while 23.0% from bagging mango. Total soluble 
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solids of bagging mango (23%) were noticed 
higher that that of non nagging (22%) mango. 
Maximum total sugar (10.0%) was recorded from 
bagging mango, while minimum total sugar (7.7%) 
was noted from non-bagging mango. Bagging 
mango contained 44.2 mg/100g Vitamin-C, 
whereas non bagging mango contained 35.0 
mg/100 g. The vitamin-A content (beta carotene) 
was also noted higher in bagging mango (0.37 
mg/100 g) than non bagging (0.2633 mg/100 g) 
mango. Double layer brown colour paper bag 
changed the fruit color to all the varieties. In this 
region, good quality, cleaner, disease and insect 
free fruits were harvested. From the experimental 
results, it was concluded that fruit bagging 
technology was very effective for getting quality 
mango fruits. It was also effective against major 
insect-pests and diseases attack. Bagging fruits had 
a good shelf life, which is an important criteria for 
exportable mango. On the other hand, bagging 
fruits had attractive color, farmer got fair market 
prices for their mangoes. From the laboratory 
analysis report, it was revealed that fruit bagging 
technology had no negative effect on mango fruit 
quality. So fruit bagging technology can be used by 
the farmers of Sathkhira region for commercial 
mango cultivation. 

Study on the pollen viability of litchi during 

preservation 

An experiment was carried out at the Pomology 
Division, HRC, BARI, Gazipur to study the pollen 
viability of litchi during storage. Male flowers of 
BARI Litchu-2 were collected at anther dehiscence 
stage; time between 8 and 10 a.m. Collected 
pollens were stored at 4 different storage conditions 
such as; at room temperature (25-300C) in 
petridish, at room temperature in desiccator, 
refrigerator (5-70C) and deep freeze (-20±20C). 
Fresh pollen showed 41.32% viability, which had 
28.5% viability after 7 days of storage in petridish. 
After 7 days of storage, 30.41% viable pollen was 
noticed when pollen was stored in desiccator at 
ambient temperature. Pollen viability under 
refrigerated condition lasted up to 60 days and it 
was observed 20.10. At deep freeze (-20±20C) 
condition, pollen remained viable up to 60 days, 
which was 32.20%. Pollen viability was tested 
through in-vitro germination for all the storage 
conditions. Pollen stored in Deep freeze remained 
viable up to 60 days, which exhibited 30.84% 
germination at the same condition. Pollen viability 
and in-vitro germination were investigated in this 
study. Maximum pollen viability was recorded 

from the fresh sample. Duration of pollen viability 
was obtained up to 60 days when pollen kept in 
refrigerator. Pollen viability was tested by in-vitro 
germination for all the storage conditions and 
pollens stored in deep freeze condition exhibited 
higher percentage of germination, which remained 
viable up to 90 days. In this study, second year 
observation is going on and more trial is required 
for final recommendation. 

Effect of bagging on the fruit quality of litchi 

Different bagging materials (perforated polythene 

bag, brown paper bag, net bag) were evaluated at 

RARS, Akbarpur for the control of litchi fruit borer 

infestation in BARI Litchu-2. The treatments were 

bagging of fruits with bown paper bag, perforated 

polythene bag, net bag and control (no bagging). 

Fruit bagging was done at 40 days after fruit set. 

All three bagging materials gave protection against 

the fruit borer infestation over unbagged control 

fruits. Bagging with perforated polythene bag, 

brown paper bag and net bag significantly 

improved physical parameters viz., weight of fruit, 

length of fruit, pulp weight over unbagged control 

fruits. Significantly maximum pulp weight (11.2 g) 

and the highest percentage of TSS (17.7%) were 

found in the treatment, where litchi fruits were 

bagged with brown paper bag. Significantly the 

lowest percentage of fruit damage (4.3%) by by 

fruit borer was observed in the treatment, where 

litchi fruits were bagged with brown paper bag. 

Considering the fruit borer infestation, weight of 

fruit, pulp weight and TSS among the three 

bagging techniques, bagging of litchi fruits with 

brown paper bag was effective for the control of 

litchi fruit borer. 

Effect of girdling on flowering, fruiting and 

yield of litchi 

An investigation on girdling practices of litchi was 
carried out at Fruit Research Farm, HRC, BARI, 
Gazipur, Bangladesh (24o 0´ North latitude and 90o 
25´ East longitude). Girdling was performed in 
BARI Lichu-1, BARI Lichu-3 and BARI Lichu-4 
having 2 to 3 cm diameter with hardened flush of 
December/2017. Girdling was done on primary 
branches of three litchi varieties. Few differences in 
respect of flowering and fruit characteristics were 
observed in girdled and non-girdled branches. Bud 
break of girdled branches was observed on 18 
January, 2018 in BARI Lichu-1, 25 January 2018 
in BARI Lichu-3 and 31 January, 2018 in BARI 
Lichu-4 where in non-girdled branches on 22 



  BARI Annual Report 2017-18 ▐   191 

January 2018 in BARI Lichu-1, 28 January 2018 
and 5 February 2018 in BARI Lichu-4. First 
M1flowers in girdled branches ofBARI Lichu-1, 
BARI Lichu-3 and BARI Lichu-4 were observed 
on 5 March, 25 February and 24 February, 
respectively.  Female flowers of those varieties in 
girdled branches were found on 10th , 5th  and 3rd  
March, respectively where in non girdled branches 
of female flowers of three varieties were 14th 
March, 11th March and 8th March, respectively . 
Last M2 flowers of BARI Lichu-1, BARI Lichu-3 
and BARI Lichu-4 were observed on 13th, 8th and 
5th March, respectively. Non girdled branches 
delayed to produce M2 flowers. No of initial fruit 
set per panicle was 55, 42 and 35 in BARI Lichu-1, 
BARI Lichu-3 and BARI Lichu-4, respectively. 
The number of initial fruit set per panicle in non 
girdled branches was observed to be 33, 31 and 28, 
respectively. Number of flowers, number of fruits, 
and fruit yields increased in girdled branches than 
non-girdled branches. The reason of improvement 
in girdled branches might be due to rapid 
translocation of photosynthates and minerals from 
other part of the plants to developing fruits and 
reduced flow of carbohydrates to the roots. The 
number of initial fruit set of girdled branches of 
BARI Lichu-1, BARI Lichu-3 and BARI Lichu-4 
was 55, 42 and 35, respectively whether the 
number of  initial fruit set of those varieties in non-
girdled branches was 33, 31 and 28, respectively.  
The number of fruits harvested from BARI Lichu-
1, BARI Lichu-3 and BARI Lichu-4 was 20, 13 
and 16.5, respectively whether the number of fruit 
harvested from those varieties in non-girdled 
branches was 10.5, 8.0 and 7.0, respectively. The 
experiment will be conducted next year for 
confirmation of the results. 

Screening of litchi variety/cultivars against 

salinity 

In order to find out the salt tolerant level of litchi 
varieties a pot experiment was conducted with five 
litchi varieties and five levels of saline water at the 
Fruit Research Farm of Pomology Division, HRC, 
BARI, Gazipur. The study was set up by following 
the completely randomized design with three 
replications. One year old uniform and vigorous 
layers of five litchi varieties i.e. BARI Litchi-1, 
BARI Litchi-2, BARI Litchi-3, BARI Litchi-4 and 
BARI Litchi-5 were irrigated for three months 
thrice a month (2.5 L water/irrigation) with five 
different concentrated saline water i.e. 0.5 dS/m 
(normal water), 4 dS/m, 8 dS/m, 12 dS/m and 16 
dS/m. After three months from the beginning of the 

study it was noticed that except litchi layers 
irrigated by normal water (0.5 dS/m) all the layers 
irrigated by different concentrated saline water 
were dead. It was the first year study and these 
findings are the indications of response of BARI 
released litchi varieties under salt stress. So, it 
needs to repeat this study for further confirmation 
with biochemical analysis of leaves and roots 
which may help identify more salt sensitive and 
tolerant litchi variety. 

Screening of litchi variety/cultivars against 

water logging 

Under water logging condition, an experiment with 

five litchi varieties and five levels of water logging 

condition to find out the performance of litchi 

varieties was conducted at the Fruit Research Farm 

of Pomology Division, HRC, BARI, Gazipur. The 

study was set up following the randomized 

completely block design (RCBD) with three 

replications. One year old uniform and vigorous 

layers of five litchi varieties i.e. BARI Litchi-1, 

BARI Litchi-2, BARI Litchi-3, BARI Litchi-4 and 

BARI Litchi-5 were kept under water logging 

condition for one month, two months, three months 

and four months in artificially created water pool. 

The results of growth and development showed that 

layers of all litchi varieties were performed well 

and no layers were found dead due to water 

logging.  The study results revealed that the layers 

of BARI released five litchi varieties had the ability 

to withstand under water logging condition. It was 

first year study and these findings are the indication 

of response of BARI released litchi varieties 

against water logging condition. So, it needs to 

repeat this study for further confirmation with 

biochemical and physiological analysis of leaves 

and roots which may help in identifying water 

logging tolerant litchi variety more precisely. 

Effect of foliar application of zinc on growth, 

yield and fruit quality of guava  

An experiment to find out the optimum level of 
zinc for better growth, yield and fruit quality of 
guava (Psidium guajava l.) and to increase 
fertilizer uptake was performed at the Fruit 
Research Field of HRC, BARI, Joydevpur, 
Gazipur. BARI Guava-2 was used as variety in the 
experiment. The experiment was laid out in a 
randomized complete block design (RCBD) with 3 
replications. Six treatments were considered in the 
study with different levels of Zn as T1: Control- no 
ZnSO4 solution, T2: 0.3% ZnSO4 solution, T3: 
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0.4% ZnSO4 solution, T4: 0.5% ZnSO4 solution, 
T5: 0.6% ZnSO4 solution,T6: 0.7%  ZnSO4 
solution. In the winter season, plant growth in 
terms of no. of leaves per bunch (25), length of leaf 
(11.58 cm), width of leaf (5.99 cm), length of shoot 
(40.05 cm) and shoot diameter (0.50 cm) was 
recorded maximum in the plants, which were 
treated with 0.5% ZnSO4 solution and minimum 
was noted from the control- no ZnSO4 solution. 
The highest fruit yield (22.41 kg plant-1) due to the 
highest individual fruit weight (350.13 g) and 
maximum number of fruits per plant (64) were 
found from the treatment T4 (0.5% ZnSO4 solution) 
and it was followed by T5 and T6 treatments. The 
lowest fruit yield was observed in T1 (Control- no 
ZnSO4 solution) (8.94kg plant-1). Maximum TSS 
(%) was noted from the treatment T4(9.45). and 
minimum TSS in T1 (8.90). The highest increase 
over control was noted from the treatment T4 (0.5% 
ZnSO4 solution) in terms of all the growth 
parameters of BARI Guava-2. In the summer 
season, plant growth in terms of no. of leaf per 
bunch (21), length of leaf (12.80 cm), width of leaf 
(6.20 cm), length of shoot (53.74 cm) and shoot 
diameter (0.56 cm) was recorded maximum in the 
plants, which were treated with 0.5% ZnSO4 
solution and minimum was noted from control- no 
ZnSO4 solution. Maximum increase over control 
was noted from the treatment T4 (0.5% ZnSO4 
solution) with respect to all the growth parameters 
of BARI Guava-2. However, all the parameters 
showed unsatisfactory results, when plants were 
not treated with foliar Zn fertilizer. All the 
treatments performed well with respect to growth 
and yield compared to control. Among 
them,T4(0.5% ZnSO4 solution)and then T5 (0.6% 
ZnSO4 solution) were found promising. Foliar 
spraying of Zn might increase plant growth as well 
as yield and quality of guava. The experiment 
should be continued in the next year for further 
evaluation. 

Effect of water logging on citrus rootstocks 

In order to find out the performance of citrus 
rootstocks under water logging condition an 
experiment was carried out with five citrus 
rootstocks and five levels of water logging 
condition at the fruit research farm of Pomology 
Division, HRC, BARI, Gazipur. The study was set 
up by following the randomized completely block 
design with three replications. Eight months old 
uniform and vigorous seedlings of five citrus 
rootstocks varieties i.e. Rangpur lime, Rough 
lemon, Kalamansi, Pomelo and Kagzi lime were 

kept in normal seed bed and under water logging 
condition for one month, two month, three months 
and four months in artificially created water pool. 
The results of growth and development showed that 
seedlings of all citrus rootstocks were performed 
well and no seedlings were found dead due to water 
logging.  The study results revealed that five citrus 
rootstocks have the ability to withstand under water 
logging condition. It was first year study and these 
findings are an indication of response of seedlings 
of citrus rootstocks against water logging 
condition. So, it needs to repeat this study allowing 
seedlings to grow for long time under water 
logging condition for further confirmation with 
biochemical and physiological analysis of leaves 
and roots which may help to identifying more 
water logging tolerant citrus rootstocks precisely. 

Protective culture of BARI Malta-1 

An experiment was conducted at ARS, Cumilla to 

reduce damage of BARI Malta-1 by different 

insects. Four treatments were T1: Poly bag, T2: Sex 

pheromone tap, T3: Yellow erect plate stand by 

attaching grease and mobile and T4: Conventional 

practice was used in the experiment. Fruits weight 

/plant were found the highest in T2 (sex pheromone 

tap), which was 4.3 kg. The highest individual fruit 

wt. 101.4 g was found in T2 (sex pheromone tap) 

followed by T3 (yellow erect plate stand by 

attaching grease and mobile), T1 (poly bag) and T4 

(conventional practice). The highest TSS content of 

9.8% was found in T3 (Yellow erect plate stand by 

attaching grease and mobile). This is the first year 

result. So, the study has to be continued to the next 

year for more confirmation of the results. 

Effect of irrigation and mulch on yield and 

quality of BARI Malta-1 

An experiment was conducted to increase yield and 
quality of BARI Malta-1 through irrigation and 
mulch. The treatment combinations were- T1 : I1 

(10 L Water Month-1[N-M])), T2 : I2 (Drip 
Irrigation by Soybean jar), T3 :  I3  (No irrigation), 
T4 : M1 (Rice straw), T5 : M2  (Dry water hyacinth 
straw), T6 : M3 (No Mulch), T7 : I1M1 (10 L Water 
Month-1[N-M] and Rice straw)T8 : I2M2 (Drip 
Irrigation by Soybean jar and Dry water hyacinth 
straw) and T9 : I3M3  (No irrigation and No Mulch). 
The fruit weight per plant was found the highest in 
I3M3 (No irrigation and No mulch), which was 4.6 
kg. The highest individual fruit weight (114.6) was 
recorded in M1 (Rice straw) followed by M2 (Dry 
water hyacinth straw), I2M2 (Drip irrigation by 
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soybean jar and dry water hyacinth straw), I3M3 
(No irrigation and No mulch) and I1 (10 l Water 
Month-1[N-M]). The highest TSS content of 9.73% 
was found in I2 (Drip irrigation by soybean jar). 
The highest Juice% content of 48.83% was found 
in I2M2 (Drip irrigation by soybean jar and Dry 
water hyacinth straw).  

Perfomance of grafted and seedling plants of 

velvet apple var. BARI Bilati Gab-1 

The experiment was conducted at the Hill Tracts 
Agricultural Research Station, Ramgarh, 
Khagrachari to observe the performance of grafted 
and seedling plants of BARI Bilati gab-1. There 
were two types of plants viz. grafted and seedling 
plants and these plants were planted in June 2010 
with a spacing 6 x 6 m distance. Average plant 
height (1.2 m), number of branches/plant (8.8) and 
base girth (19.1) cm were found from the grafted 
plant. In case of seedling plant, average plant 
height, number of branches/plant and base girth 
were noted 4.7 m, 6 and 26.4 cm, respectively. 
Higher number of fruits (24.4/plant) was obtained 
from the grafted plant compared to the seedling 
plant (20.0/plant). Yield was also higher (4.3 
kg/plant) in the grafted plants compared to the 
seedling plants (3.7 kg/plant). 

Effect of gibberellic acid on seedlessness of 

latkan  

An investigation was carried out at the Fruit 
Research Farm of HRC, BARI, Gazipur to know 
the effect of GA3 on seedlessness of latkan 
(Baccaurea sapida). Three times were used for 
applying GA3, first was before bud breaking then 
before bloom and the last was at fruit setting stage. 
Sub treatments were varying with six concentration 
of gibberellic acid i,e T1 : 0 ppm (control), T2 : 50 
ppm, T3 : 100 ppm, T4 : 150 ppm, T5 : 200 ppm and 
T6 : 250 ppm. Harvested fruit shape was roundish, 
skin colour of fruits was yellowish and surface 
texture of fruits was smooth. Pulp and albedo 
colour was off-white and the texture of pulp was 
observed soft. A wide range of variation was 
observed with respect to fruit weight, fruit breadth, 
inflorescence length and number of fruits per 
inflorescence among the treatments. The highest 
individual weight of fruit was recorded from T6 
(13.9 g), whereas the lowest individual fruit weight 
was noted in T1 (10.3 g). The largest fruit was 
observed in T6 (2.9 x 3.1 cm) and the smallest in T1 
2.4 x 2.6 cm). Inflorescence length varied from 14 
cm to 22.8 cm, the highest was found in T3 (22.8 

cm) followed by T6 (22.4 cm) and minimum 
inflorescence length was recorded in T1 (14.0 cm). 
Number of fruits significantly varied among the 
treatments. Maximum fruits were observed in T6 
(18.2) and the least number was recorded in T1 
(10.9). Rind weight varied from 4.5 g to 6.1 g in T1 
and T3, respectively. The highest rind thickness was 
recorded in T4 (0.4 cm) and the lowest thickness 
was noted in T2 (0.3 cm). In case of number of 
segments per fruit and percent edible portion, 
maximum segments was manifested in T6 (3.6, 
34.3) and minimum number of segments was 
recorded in T4 (3.1) and T1 (30.6), respectively. 
Number of seeds varied from 3.07 in T1 to 3.67 in 
T6. The largest seed was observed in T1 (1.10 x 
1.07 cm) and the smallest seed was noticed in T6 
(1.10 x 0.9 cm). Weight of 100 seeds was found 
maximum in T2 (28.2 g) and minimum value was 
recorded in T4 (21.50g). TSS varied from 15.1 in T5 
and 15.8 in T2. According to the objective no 
expected output was found. It might be due to 
heavy rainfall after applying hormone (GA3). GA3 

250 ppm gave bigger fruits with more edible 
portion.  

Effect of GA3 on seedlessness of Burmese grape 

An experiment was conducted at the Regional 
Agricultural Research Station, Akbarpur, 
Moulvibazar, using five doses of GA3 (B1: 50 ppm, 
B2:100 ppm, B3:150 ppm, B4:200 ppm and B5:250 
ppm) with one control (B6: spraying with normal 
water) at the time of fruit setting stage to observe 
the effect of GA3 on seedlessness of Burmese grape 
(Baccaurea sapida). Seedlessness was not affected 
by GA3 in case of Burmese grape. The highest 
edible portion was recorded in the treatment B1 
and that was 44.60 %, which consisted 13.11% 
more edible portion than that of the lowest one. 
Further study is required to find out the suitable 
dose of GA3 on seedlessness and other fruit 
characteristics of Burmese grape. 

Life cycle events of dragon fruit genotype at 

Norsingdi egion 

The experiment was conducted with six dragon 
fruit genotypes viz. HU Nar-01, HU Nar-02, HU 
Nar-03, HU Nar-04, HU Nar-05 and HU Nar-06 to 
select varieties and to develop production package 
at RHRS, Shibpur, Norsingdi. Maximum plant 
height (367.1 cm) was observed from the HU Nar 
04 and the lowest plant height (289.6 cm) was 
recorded from the HU Nar 03.1st Flower initiation 
took place last week of April, 2017 and the range 
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of flash number was recorded in 6 to 8. Range of 
bud to flower setting was measured 15 to 18 days 
and flower to fruit setting was measured 6 to 7 
days. The highest length of flower was recorded in 
HU Nar 04 (31.0 cm). Average fruit weight ranged 
from 143.3 - 340.2 g. The highest yield per pillar 
was recorded in HU Nar-04 (6.4 kg) whereas the 
lowest was HU Nar-05 (2.3 kg). Maximum edible 
Portion and TSS was recorded in 77.72 % as well 
as 14.5% in HU Nar-01. The result revealed that 
dragon fruit periodical harvest duration was 
recorded in last week of May to middle month of 
October at Norsingdi. Considering morphological, 
floral and fruit characteristics it was found that HU 
Nar-01, HU Nar-04 and HU Nar-06 performed 
better than that of other genotypes. 

Effect of day-length enhancement and night-

breaking by artificial lighting on off season fruit 

production of dragon fruit in Bangladesh 

Effect of day-length enhancement and night-
breaking by artificial lighting on dragon fruit were 
studied for off season fruit production, at the 
research field of Regional Horticulture Research 
Station, Bangladesh Agricultural Research 
Institute, Shibpur, Narsingdi. BARI Dragon fruit-1 
was used in this experiment. The day length 
prolongation was done by supplemental lighting 
from 4:00 p.m. to 10:00 p.m. and the night-
breaking from 10:00 p.m. to 2:00 a.m. by different 
artificial lighting. No additional light was used at 
untreated control plant. Fast flower bud became 
visible at 03-03-2018 and fruit was harvested at 01-
05-2018 in dragon fruit plants under artificial day 
length enhancement. In control plants fast flower 
buds became visible at normal flowering time, 
which was 22-05-2018 and fruit was harvested at 
03-07-2018. Minimum days to first flower bud 
opening from light application were observed in the 
day length enhancement (123 days), while it was 
maximum in control (203 days). During off season 
formation of flower buds, bloom of flowers and 
harvest of fruit was done in the plants under 
artificial lightning. While plants under untreated 
control failed to produce any flower buds and fruits 
during off season. It was found that the off-season 
production of dragon fruits is made possible by 
manipulating the environment through artificial 
lighting using 100-watt incandescent bulb (normal 
bulb), 20-watt Light Emitting Diode (LED) bulbs 
or 36-watt compact fluorescent lamps (CFL). For 
final conclusion and detail technology it is 
necessary to studied 2 to 3 years. 

Effect of day-length enhancement by artificial 

lighting on off-season dragon fruit production in 

Chattogram region 

A study was conducted at the Agricultural 
Research Station, Pahartali, Khulshi, Chattagram 
with five treatments to produce off season dragon 
fruits. Four types of artificial light were included in 
this study such as Day-length enhancement by 
100(±5) W incandescent bulbs (T1), Day-length 
enhancement by 35(±2) W CFLbulbs (T2), Day-
length enhancement by 10(±2) Walt LED light 
(T3), Day-length enhancement by 5(±2) walt LED 
light (T4) and  no additional light (T5) as control. 
Four bulbs were placed surrounding each pillar 
containing four plants considered as treatment. 
Bulbs were placed between the canopy of two 
pillar. Thick black cloths were placed between the 
treatments to protect the light intensity of the 
treatment. The applied light was measured by lux 
meter at different times. Artificial light enhanced 
period was 4:00 PM – 10: 00 PM and 10:00 PM – 
4:00 PM under the same treatment in the field. The 
highest number of dragon fruits (41) was observed 
in T1 treatment (100 Waltcandelescent bulb) 
followed by T2 treatment (32 walt LED bulb) (26) 
and the lowest fruits (8) were observed in T4 
treatment (5 walt bulb) at the light enhanced period 
of 4:00 PM – 10:00 PM. On the other hand lower 
range of fruit production (15-20) was found in the 
light enhanced period of 10:00 PM–4: 00 AM. 
From the above findings, it may be revealed that 
the T1 treatment (100 walt candlescent bulb 
performed better (41 fruits) among the treatment 
followed by T2 (32 Walt LED bulb) and T3 (10 walt 
LED bulb) enhancing light period of 4:00 PM – 
10:00 PM and no flower and fruits were observed 
in control.  

Development of fertilizer management package 

for dragon fruit cultivation in Bangladesh 

An experiment was conducted at the Horticulture 
Research Centre, Regional Agricultural Research 
Station, Jamalpur during the period, first year 
2016-17 and second year 2017-18 to develop a 
fertilizer management package for dragon fruit 
cultivation in Bangladesh. The experimental site 
belongs to the Agro-ecological Zone 8 (Young 
Brahmaputra and Jamuna Flood Plain) and 9 (Old 
Brahmaputra Flood Plain) at 24056/11// N latitude, 
89055/54// E longitude and at an altitude of 16.5 m. 
BARI Dragon fruit-1 variety was used in the 
experiment. Two plants per pillar were transplanted 
in April, 2014 maintaining 2.0 x 2.0 m spacing. 
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The experiment comprised five treatments of the 
following doses of fertilizers: Package-1: urea: 100 
g/month, TSP: 100 g/month, MoP: 100 g/month 
and manure: 2 kg/month; package-2: urea: 50 g/4 
months, TSP: 50 g/4 months, MoP: 50g /4 months 
and manure: 2 kg/4 months; Package-3: urea: 200 
g/2 months, TSP: 200 g/2 months, MoP: 200 g /2 
months; Package-4: urea: 200 g/2 months, TSP: 
200 g/ 2 months, MoP: 200 g/2 months and 
manure: 5 kg/4 months and  Package-5: urea: 100 
g/4 months, TSP: 100 g/ 4 months, MoP: 50 g/4 
months and manure: 15 kg/year. Due to the effect 
of growing year on the growth, yield contributing 
and qualitative characteristics of BARI Dragon 
Fruit-1 number of fruits per plant, individual fruit 
weight, fruit length, skin thickness, pulp thickness 
(length and breadth wise), TSS, edible portion and 
yield per plant showed significant variations. The 
higher number of fruits per plant (11.40) was 
obtained from Year-2. But the treatment Year-1 
produced larger fruit (260.5 g). Maximum edible 
portion (69.3%) was observed in Year-1. The 
highest fruit yield (3.0 kg per plant) was observed 
in Year-2 and the lowest fruit yield (2.0 kg/plant) 
was found in Year-1 treatment. The results revealed 
that there were significant differences in the most 
parameters under study except plant height and 
TSS as influenced by different fertilizer packages. 
The number of fruits per plant ranged from 7.67 to 
10.33. Individual fruit weight varied form 175.2 to 
291.3 g. Maximum edible portion (73.1%) was 
observed in T5. The highest fruit yield (3.3 kg per 
plant) was observed in the treatment T4 which was 
followed by T1 treatment (3.0 kg/plant). Due to the 
combined effect of growing year and fertilizer 
package number of fruits per plant, individual fruit 
weight, fruit length, skin weight, skin thickness, 
pulp thickness length wise and edible portion of 
BARI Dragon Fruit-1 were found significant. In 
Year-1: The number of fruits per plant ranged from 
6.3 to 9.7. The highest number of fruits per plant 
(9.7) was noted in T1 treatment and minimum 
number of fruits per plant (6.33) was found in the 
T3 treatment. Individual fruit weight ranged form 
195.0 to 322.5 g. Maximum edible portion 
(75.38%) was observed in T3, which was followed 
by T4 (74.1%), T2 (73.0%) and T1 (72.6%). The 
highest fruit yield (2.9 kg per plant) was observed 
in the treatment T1, which was followed by T4 
treatment (2.3 kg/plant) and T2 treatment (2.0 
kg/plant). In Year-2: The number of fruits per plant 
ranged from 9.0 to 13.3. Individual fruit weight 
ranged from 155.4 to 289.6 g. Maximum edible 
portion (75.20%) was observed in T5, which was 

similarly followed by T1 (73.1%) and T2 (71.3%). 
The highest fruit yield (4.3 kg per plant) was 
observed in the treatment T4 and the lowest fruit 
yield (1.8 kg/plant) was found in (T3) treatment. 
The results revealed that application of fertilizers 
according to Package-1: urea: 100 g/month, TSP: 
100 g/month, MoP: 100 g/month and manure: 2 
kg/month and Package-4: urea: 200 g/2 months, 
TSP: 200 g/2 months, MoP: 200 g/2 months and 
manure: 5 kg/4 months would be optimum for 
higher yield of dragon fruit in Bangladesh.  

Development of a fertilizer management 

package for dragon fruit cultivation in 

Bangladesh 

A study was carried out at Horticulture Research 
Center, Regional Agricultural Research Station, 
Jashore to develop fertilizer management package 
for dragon fruit cultivation in Bangladesh. Five 
packages with different combinations viz. P1 (urea: 
217 g, TSP  500 g MoP 200 g and 2 kg manure@ 
once a month), P2 (urea 110 g, TSP 250 g , MoP 
100 g and 2 kg manure @ every 4 months), P3 
(urea 435g, TSP 1 kg and MoP 400 g/2 months), P4 
(urea 435 g, TSP: 1 kg, MoP 400 g/2 months and 5 
kg manure @ every 4 months) and P5 (urea 72 g, 
TSP 88 g, MoP 40 g /4 months and 20 kg 
manure/year) were included in the experiment. 
Initial soil analysis was done. All the parameters 
under study varied significantly among the 
treatments except TSS. However, the treatments P1 
and P4 produced the tallest plant (2.7 m) and the 
shortest plant was found in the treatment P2 (2.4 
m). The highest fruits/pillar was observed 
maximum (57) in the treatment P1 followed by the 
treatment P3 (37) and the lowest fruits/pillar was 
recorded from P5 (9). Individual fruit weight was 
observed the highest in the treatment P3 (231.2 g) 
followed by P4 (215.6 g) and the lowest fruit 
weight was found in the treatment P5 (89.8 g). The 
treatment P2 produced the fruit with the highest 
edible portion (79.2 %) closely followed by the 
treatment P3 (71.1 %) while, minimum edible 
portion was produced in P5 (43.6 %). The highest 
yield (20.3 t/ha) was obtained from the treatment 
P3, which was closely followed by the treatment P1 
(19.4 t/ha) and on the other hand, the lowest yield 
was recorded in the treatment P5 (1.84 t/ha). 
Considering growth, yield, yield contributing 
characters and qualitative characters, the treatments 
P3 and P1 performed superior over other treatments. 
However, in the first year, P1 performed better than 
P3 in respect of yield but this year, P3 performed 
better. Therefore, the experiment will be repeated 
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for further study in the next year for the 
confirmation of the data.   

Maintenance of strawberry plantlets in the 

nursery bed and subsequent growth and 

development in the main field as influenced by 

tricho-compost and tricho-leachate 

Effect of soil amendment through tricho-compost 
as soil application and tricho-leacheate as foliar 
spray alone or in combination were studied on 
maintenance of plantlets in the nursery and their 
subsequent growth and development in the main 
filed. BARI Strawberry-1 was used in this 
experiment. The lowest sapling mortality (6.7 %) 
was recorded when plants sprayed with tricho-
leacheate (T3) while, the highest plant mortality 
(16.7%) was recorded in control. Number of runner 
production per plant (3.81) was found maximum in 
the plants grown in soil fertilized with tricho-
compost and foliar application of tricho-leacheate. 
The highest TSS content 10.8 (2016-2017) and 
11.6 (2017-2018) respectively was recorded in 
fruits harvested from plants under soil fertilized 
with tricho- compost (T1) and combination of 
tricho compost within tricho leachate spray. The 
highest yield/plant was found respectively 621.7 g 
(2016), 837.5g (2017) and 1076.6g (2018).The 
yield per hectare 13.8 ton (2016)  17.5 t/ha (2017) 
and 21.5 t/ha (2018) were obtained from the plant 
in grown under combined application of tricho-
compost and tricho-leacheate (T3), which was 
followed by only soil incorporated tricho compost 
(T1). Successively several years of plant growth 
and yield results showed that only tricho compost 
and combination with tricho-compost within foliar 
spray of trcho leachate had better performance over 
control chemical fertilizer. Considering percent 
mortality and number of runner production, it was 
found that in soil incorporation of tricho compost 
with tricho leachate spray (T3) was noted better 
than other treatment. Based on the vegetative 
growth, runner production and harvest duration, 
only or tricho compost in combination with tricho 
leachate exhibited superior result. Periodically first, 
second and third year data showed that individual 
fruit weight, TSS and yield were noted in tricho 
compost alone or combination treatment better than 
control treatment. 

Design and development of low cost 

microcontroller based automatic irrigation 

systems for orchard and field crops 

An experiment was conduct at Hill Agricultural 
Research Station, Khagrachari to develop 

automatic irrigation system affordable for medium 
and marginal farmers to apply exact amount of 
water at the right time with minimum involvement 
of human labourers. These systems will work based 
on Arduino open-source microcontroller. Soil 
moisture sensor, sonar sensor and PIR motion 
sensor will be used along with relevant electronic 
components. Primary goal is to build a prototype 
and on the basis of laboratory observations proper 
modifications will be made to set in the fields. In 
the first year, essential and basic components have 
been procured including both software and 
hardware. Prototypes will be built in the coming 
year. This experiment, if successfully implemented, 
has the potential of changing the irrigation scenario 
of our country. Our traditional methods should be 
upgraded to keep pace with the contemporary 
world. In order to achieve this, there is no other 
way except adopting cutting-edge technologies. 
The present experiment is at primary state and it 
will be continued in the following years to get 
complete sets of automatic irrigation systems. 

Urban Horticulture 

Standerdization of growth media for roof 

gardening of mango 

An experiment to standardize the growth media in 
term of plant growth, fruit retention as well as yield 
and quality of mango cv. BARI Mango-3 for roof 
top gardening was performed at the Fruit Research 
Farm of HRC, BARI, Gazipur.There were 18 
treatments i.e. T1: 50% Soil +50%  Cowdung, T2: 
50% Soil + 25 %  Sand + 25% Cowdung, T3 : 50% 
Soil +25 %  Cocodust + 25% Vermicompost, T4: 
50% Soil + 25 % Cocodust+25%  Tricocompost, 
T5: 50% Soil + 25 % Sawdust + 25%  
Vermicompost, T6: 50% Soil + 25 %  Sawdust + 
25%  Tricocompost, T7: 50% Soil + 25 %  Burn 
Rice Husk + 25%  Vermicompost, T8: 50% Soil + 
25 %  Burn Rice Husk+25%  Tricocompost, T9: 
50% Soil + 25 %  Sand+ 25%  Vermicompost, T10: 
50% Soil + 25 % Sand +25%  Tricocompost, T11: 
50% Soil+ 50% Vermicompost, T12: 50% Soil + 
50%  Tricocompost, T13: 50% Soil +50%  Mustard 
Oil Cake, T14: 50% Soil + 25%  Mustard Oil 
Cake+25% Sand, T15: 50% Soil + 50%  Cocodust, 
T16: 50% Soil + 50%  Sawdust, T17: 50% Soil+ 
50%  Burn Rice Husk, T18: 100% Soil.Maximum 
plant height was observed in the medium 
comprising 50% Soil +50% Cowdung (3.4 m) and 
minimum plant height was noted in the medium of 
50% Soil +50% Mustard Oil Cake (1.5 m). 
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Maximum tree volume was recorded in T1(4.5 m3). 
Number of fruit set per panicle (26.67) was attained 
maximum in T2 (50% Soil + 25 % Sand + 25% 
Cowdung) and minimum (10.70) was in T8 (50% 
Soil + 25 %  Burn Rice Husk+25%  Tricocompost). 
The biggest fruit in terms of weight was recorded 
in T2 (50% Soil + 25 % Sand + 25% Cowdung) 
(205.07 g) followed by T9 and T7 (181.30 g and 
178.00 g, respectively). The smallest fruit was 
obtained from T10 (50% Soil + 25 % Sand +25% 
Tricocompost) (142.83 g). TSS (%) ranged from 
25.33% to 19.40%, where T7 had maximum 
(25.33%) TSS (%) and the lowest (19.40%) TSS 
content was noted in T1 (50% Soil +50% 
Cowdung).Yield per plant (3.51 kg) was  recorded 
the highest in T4, followed by T7 (3.40 kg) and T1 ( 
3.17 kg), where the lowest yield was obtained from 
T10 (50% Soil + 25 % Sand +25% Tricocompost) 
(1.15 kg/plant).The highest milly bug infestation 
was noted in T13 (12.40%) and the lowest in T9 

(2%). Fruit cracking was noticed the highest in T15 

(13.20%) and the lowest in T2 (4.6%). The 
treatments T4, T5, T6 and T12 were found totally free 
from any type of infestation, infection and 
physiological disorders. Growth of all the 
treatments was good. All the treatmentswhich 
produced fruits, exhibited better performances. 
Among them, the T1:50% Soil +50%  Cowdung, 
T2: 50% Soil + 25 %  Sand + 25% Cowdung, T3 : 
50% Soil +25 %  Cocodust + 25%  Vermicompost, 
T4: 50% Soil + 25 % Cocodust+25%  
Tricocompost,T7: 50% Soil + 25 %  Burn Rice 
Husk + 25%  Vermicompost, T12: 50% Soil + 50%  
Tricocompost, T17: 50% Soil+ 50%  Burn Rice 
Husk, T18: 100% Soil were found promising.  

Standardization of pot culture method for BARI 

Komala-1 

The experiment was conducted at Citrus Research 
Station, BARI, Jaintiapur, Sylhet to standardize pot 
size media for BARI Komala-1. The treatments 
comprised three pot size (14", 16", 18" diameter) 
and four potting media (a. Soil: FYM : 3:1; b. Soil: 
FYM : 1:1; c. Soil: FYM: Ash : 1:1:1 and d. Soil: 
FYM: Coir pith :1:1:1). Highest plant height 
(180.00 cm) recorded in T12 (18" tub filled with 
Soil: FYM: Coir pith: 1:1:1) whereas lowest (88.33 
cm) in T11 (16" tub filled with Soil: FYM: Coir 
pith: 1:1:1). Maximum base girth (13.7 cm) was 
found in T12. Maximum spreading (82.1×89.0 cm) 
was recorded in T3 and minimum (42.7×54.3 cm) 
in T1. Maximum number (15) of fruits per plant 
was found in T9. All the plants under different 

treatments were found good growth condition 
except T8, T9 and T11. 

Disease Management 

Collection and identification of straw berry 

diseases 

Disease samples of strawberry were collected from 
Horticulture fruit research fields, BARI, Gazipur at 
different growth stage of straw berry to identify the 
diseases.  Disease symptoms appeared on fruits, 
leaves, runner and stem were collected and cultured 
on potato dextrose agar media. Fusarium sp., 
Colletotrichum sp., Pestalotia sp., Aspergillus sp., 
Penicillium sp. and Alternaria sp. were identified 
from leaves and fruits. Colletotrichum sp. and 
Fusarium sp. were recorded in infected runner and 
fruits. Parasitic nematodes were recorded in roots 
and rhizosphere soil samples. 

Identification of post harvest diseases of fruits 

and vegetable 

Disease samples of capsicum, brinjal, tomato, 
banana, strawberry and bael were collected from 
vegetable and fruit research field of Horticulture 
research centre, BARI, Gazipur to identify the post 
harvest diseases. The vegetables and fresh fruits 
like tomato, brinjal, capsicum, banana, strawberry 
etc samples were collected. Disease sample were 
cultured on PDA media if necessary and diseases 
were identified by using microscope. Disease 
symptoms appeared on fruits. Fusarium sp. and  
Alternaria sp. were identified from capsicum; 
Fusarium sp.,   Alternaria sp. & Diplodia sp were 
identified from brinjal; Chladosporium sp., 
Odiodendron sp, Candida sp. & Alternaria sp. 
were identified from cauliflower; Fusarium 
sp.,Chladosporium  sp & Colletotrichum sp. were 
identified from banana; Fusarium sp. , 
Chladosporium sp, Pestalotia sp. & Aspergillus sp. 
& Penicillium sp. Rhizopus sp. were identified 
from straw berry and Fusarium sp., Chladosporium 
sp. & Diplodia sp. The experiment was ongoing. 

Survey and collection of pathogen isolates of 

panama disease of banana 

A survey was conducted at Bogra, Rangpur, 
Faridpur and Jessore to collect pathogen isolates of 
panama disease caused by Fusarium oxysporum f. 
sp. cubense (FOC). A total of 41 isolates was 
isolated from two hundred symptomatic disease 
samples. Six varieties viz. Anaji, Sabri, Chapa, 
Biche kola, Dewa and Malbhog banana orchards 
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were surveyed and samples were collected by 
visual observation disease symptom. Disease 
incidence was recorded from the existing orchards 
during visit. Pathogen was isolated by culturing 
disease parts on PDA plate and preserved on PDA 
slant in test tube.  Incidence of panama disease was 
ranged from 20%-90%. The highest disease 
incidence of panama was found in Chapa at 
Chupinagar, Shahjahanpur, Bogra (240 77' 04"N, 
89050'45"E) and the lowest disease incidence of 
panama was recorded in same varity at 
Dhighalkanti, Shibganj, Bogra (240 59' 18"N, 890 

22' 28"E), at Muradpur, Shibganj, Bogra (240 59' 
99"N, 890 22' 30"E) and at Muradpur, Shibganj, 
Bogra (240 59' 74"N, 890 22' 54"E). In case of 
Chapa, the disease incidence ranged 20 to 90% and 
in Sabri 30 to 60%. The infected roots investigated 
and the pathogen was identified. The isolates of 
Fusarium oxysporum. f.sp. cubense were isolated, 
purified, store in slants and refrigerated. This 
information will be needed for further study by 
using molecular tools. 

 Management of gummosis disease of citrus 

The experiment was conducted with Colombo lebu 
at Datergaon, Shibpur, Norsingdi. The experimental 
was laid out randomized complete block design with 
three replications. Eight to ten years aged, 15 disease 
infected plants were selected for the experiment and 
one tree was considered one replication. Treatments 
were (i) Tricho-compost + Bordeaux paste, (ii) 
Tricho-compost +Bordeaux mixture, (iii) Tricho-
compost +Secure, (iv) Tricho-compost + Coalter and 
(v) control. Tricho-compost @ 1 kg/plant was 
applied in root zone of the plant. Length and 
diameter of lesion was measured and remarkable 
reduction was observed after thrice application, 
where the lesion area distinctly recovered in Tricho-
compost + Coalter treatment. The length and 
diameter reduced about 54.17% and 53.33%, 
respectively in Tricho-compost + Coalter treatment 
after thrice application. While it reduced about 
16.93% and 50.00%, respectively in Tricho-compost 
+ Bordeaux paste treatment and 35.00% and 
27.38%, respectively in Tricho-compost+ Bordeaux 
mixture treatment. The experiment is on going. 

Insect Pest Management 

Development of management approach against 

mango fruitfly (Bactrocera dorsalis) 

The experiment was conducted in farmers’ fields of 
three locations such as Gazipur, Rajshahi and 

Chapainawabgonj to find out the best control 
measures for managing mango fruitfly following 
Randomized Complete Block design with 7 
treatments and 3 replications. The treatments were 
T1: Setting of methyl eugenol pheromone trap at six 
weeks before mango harvest) ,T2:   Protein 
hydrolysate bait trap at six weeks  before mango 
harvest, T3: Bagging by cloth bag at six weeks  
before mango harvest, T4: Bagging by Polythin bag 
at six weeks  before mango harvest, T5: Foliar 
spray of Shobicron 425EC @ 1.5ml/L of water, T6: 
Bagging by double layer brown paper bag at six 
weeks  before mango harvest and T 7:  Control. 
Results revealed that bagging of mango with 
Double layer brown paper bags showed the best 
performance in reducing fruitfly infestation (100%) 
and increasing of marketable yield over control 
(73.73%) and maximum marginal benefit cost ratio 
(1.49). Almost similar results were found in 
previous year. So, considering two year’s result, 
the fruit bagging by Double layer brown paper bag 
may be suggested as a suitable, effective and eco-
friendly approach against mango fruit fly 
management. 

Development of bio-rational based management 

approach against mango hopper, Idioscopus 

nagpurensis (Pruthi) 

Field experiment was conducted at the farmers’ 
fields of Gazipur, Rajshahi and Chapainawabgonj 
districts to find out an effective bio-rational based 
management option for the control of mango 
hopper. The study was conducted following 
dispersed Randomized Complete Block Design 
incorporating 5 treatments with 3 replications. The 
treatments were as follows: Treatment1: Pruning of 
overcrowded and overlapping branches before 
flowering (in December), Treatment2: Three foliar 
spray of Azadirachtin (Bio-Neem plus 1EC) @ 
1ml/L of water at flower initiation stage, before 
flower opening stage  and pea stage, Treatment3:  
Three foliar spray of powder formulation of 
Beauveria bassiana @ 5.0g/L of water at flower 
initiation stage, before flower opening stage  and 
pea stage, Treatment 4: Three spray with 
Imidachloprid (Confidor  70WG) insecticide @ 
0.2g/L of water at flower initiation stage, before 
flower opening stage  and pea stage and 
Treatment5: Control. Results revealed that the 
lowest hopper population was recorded in spraying 
of powder formulation of Beauveria 
bassiana (2.03hopper/sweep/tree) followed by 
Imidachloprid (Confidor70WG) sprayed trees 
(2.17hopper/sweep/tree). The highest number of 
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fruit retained in Imidachloprid (Confidor 70WG) 
sprayed trees (35.67 number of fruits/20 
inflorescence/tree) followed by powder formulation 
of Beauveria bassiana (32.33 number of fruits/20 
inflorescence/tree) and Azadirachtin (Bio-Neem 
plus 1EC) (22.33 number of fruits/20 
inflorescence/tree) sprayed trees. Imidachloprid 
(Confidor 70WG) sprayed trees offered maximum 
marginal benefit cost ratio (19.88). Increasing 
trends of hopper population was recorded in 
untreated control treatment. But considering health 
and environment issues, spraying of powder 
formulation of Beauveria bassiana @ 5.0g/L of 
water at flower initiation stage, before flower open 
stage and pea stage may be recommended against 
mango hopper. From the results, it could be 
concluded that three sprays of powder formulation 
of Beauveria bassiana at flower initiation stage, 
before flower open stage and pea stage exhibited 
the lowest hopper population followed by three 
spray of Imidachloprid (Confidor 70WG). But 
considering fruit retention and marginal benefit 
cost ratio three sprays of Imidachloprid (Confidor 
70WG) may be applied for controlling mango 
hopper. This was the second year result. So 
considering the detrimental effect of chemical 
insecticide on health and environment, three sprays 
of powder formulation of Beauveria bassiana at 
flower initiation stage, before flower open stage 
and pea stage may be recommended as biorational 
management of mango hopper. 

Soil and Water Management 

Effect of manganese, zinc and copper addition 

on the yield and quality of sweet orange 

The experiment was conducted at the research field 
of HRC, BARI Gazipur to determine the optimum 
rate of Mn, Zn and Cu for quality sweet orange 
production and to develop a recommendation of 
foliar nutrients application to rectify the 
deficiencies which in turn improve the growth, 
nutritional status, fruiting and fruit quality of sweet 
orange. The study was undertaken followed by 
RCB design with 3 replications. Eleven treatments 
were considered with different levels of Mn, Zn 
and Cu percentages as T1 : (MnSO4)0 

(ZnSO4)0.5(CuSO4)0.4;  T2 :MnSO4)0.2(ZnSO4)0.5 

(CuSO4)0.4; T3 :(MnSO4)0.3(ZnSO4)0.5(CuSO4)0.4; 

T4 :(MnSO4)0.4(ZnSO4)0.5(CuSO4)0.4; T5 :(MnSO4)0.3 

(ZnSO4)0(CuSO4)0.4; 

T6 :(MnSO4)0.3(ZnSO4)0.2(CuSO4)0.4; T7 :(MnSO4)0.3 

(ZnSO4)0.8(CuSO4)0.4; T8 :(MnSO4)0.3 

(ZnSO4)0.5(CuSO4)0; T9 :(MnSO4)0.3 

(ZnSO4)0.5(CuSO4)0.3;   T10:(MnSO4)0.3(ZnSO4)0.5 

(CuSO4)0.5; T11: Native fertility (control). Results 
revealed that individual fruit weight was found 
higher (121.0 to 125 g plant-1) with treatment T4 
followed by T10 (111.9 to 115.2 g plant-1. Minimum 
fruit drop (6.01 to 6.8%), dieback (9.87 to 12.77%), 
chlorosis (6.87 to 9.88%) and leaf resetting (2.87 to 
4.67%) were observed in the plants under treatment 
T4. From three years study it could be suggested 
that higher dose of Mn @ 0.4% MnSO4 (0.15% 
Mn) and optimum doses of Zn @ 0.5% ZnSO4 
(0.17% Zn) and Cu @ 0.4% CuSO4 (0.16% Cu) 
solution may be the optimum doses to increase 
plant growth, fruit yield and fruit quality as well as 
to control fruit dropping and nutritional disorder of 
sweet orange.  

Post Harvest Management  

Effect of sanitizers in fresh cut processing of 
pineapple 

An experiment was conducted on fresh cut 
processing technique on pineapple in Postharvest 
laboratory of Horticulture Research Centre, BARI, 
Gazipur. The study was conducted with the 
financial assistance of NATP-2 CRG. Pineapple 
slices were washed with normal tap water and 
aqua’s solution of (2% citric acid; 200 ppm sodium 
hypochlorite and 0.1% calcinated calcium). Surface 
water of pineapple slices were removed by using 
fan. After that, samples were kept into 
polypropylene box and stored at refrigerator 
(4±1°C and 50±5% RH). The effectiveness of the 
treatments was evaluated by determining 
respiration rate, firmness, external colour, some 
chemical parameters (ascorbic acid content, TSS, 
acidity, PH, total sugar and reducing sugar), total 
bacterial count (TBC) and sensory quality. TBC in 
all samples was below the maximum acceptable 
contamination values for the TBC in fresh cut 
pineapples at 6 day of storage but it was near 
threshold in the samples washed with tap at 6th day 
of storage.  Pineapple slices treated with sanitizers 
and without treated sample were observed fine and 
scored from neither like nor dislike to like slightly 
since tap water washed one scored dislike 
moderately that meant unacceptable at 5th day of 
storage.  

Effect of sanitizers in fresh cut processing of 

jackfruit 

The experiment was conducted on fresh cut 
processing technique on pineapple in Postharvest 
laboratory of Horticulture Research Centre, BARI, 
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Gazipur with the financial assistance of NATP-2 
CRG. Ripe jackfruit bulbs (Khaja) were washed 
with normal tap water and aqua’s solution of (2% 
citric acid; 200 ppm sodium hypochlorite and 0.1% 
calcinated calcium). Surface water of bulbs was 
removed by using fan. After that, samples were 
kept in to polypropylene box and stored at 
refrigerator (4±1°C and 50±5% RH). The 
effectiveness of the treatments was evaluated by 
determining respiration rate, firmness, external 
colour, some chemical parameters (ascorbic acid 
content, TSS, acidity, PH, total sugar and reducing 
sugar), total bacterial count (TBC) and sensory 
quality. Highest amount (8.13log cfu/g) of TBC 
was observed in bulb wash with tap water while it 
was only around 4 log cfu/g in jackfruit bulb 
treated with citric acid, chlorinated water and 
calcinated calcium at 12 day of storage. So, TBC in 
all samples except bulb wash with tap water was 
below the maximum acceptable contamination 
values for the TBC in fresh cut jackfruit bulb at 12 
day of storage.  Bulbs treated with sanitizers and 
without treated sample were observed fine and 
scored more than 7 since tap water washed bulbs 
scored 4.8 at 6th day of storage in case of overall 
acceptability. 

Improvement of mango value chain in reducing 

postharvest losses and managing fruit quality  

The study was conducted under the umbrella of 

Postharvest Technology Section of HRC, BARI 

with the financial aid of AFACI Postharvest Project 

of BARC. Pre-harvest fruit bagging and improved 

postharvest management practices (IPMP) were 

integrated in the mango value chain of Bangladesh 

to reduce losses and to manage fruit quality along 

the marketing channel. A popular and commercial 

mango cultivar ‘Khirsapat’ was used in this 

experiment. Pre-harvest fruit bagging, improved 

mango harvester, desapping and hot water 

treatment (HWT) plant were integrated in the 

IPMP. In contrast, desapping and HWT were not 

followed in the traditional management practices 

(TPMP). Bagged mangoes handled following 

IPMP showed the best performance in respect of 

decay control, attractive skin colour development, 

good keeping quality and marketability for 10 days 

at retail outlets. Decay incidence caused by stem 

end rot, anthracnose or bruising reduced by 86.7% 

in bagged mangoes handled with IPMP compared 

to traditionally handled non-bagged mangoes. The 

integration of pre-harvest fruit bagging followed by 

IPMP resulted in 70% reduction of postharvest 

losses of mango in the value chain. Total soluble 

solid of mango was not affected due to bagging 

followed by HWT, while titratible acidity and 

ascorbic acid contents slightly decreased at ripe 

stage compared to non-bagged control fruits. Pre-

harvest bagging along with or without HWT did 

not decrease the overall sensory qualities of 

mangoes cv. Khirsapat. 
 



 

 

 

 

 

Collection and evaluation of tuberose 

(Polianthes tuberosa L.) genotypes 

Six tuberose genotypes with BARI Tuberose-1 as 

check variety were evaluated at the Floriculture 

Research Field of HRC, BARI, Gazipur during 

2017-2018 to know the variability in tuberose 

genotypes. A wide variation was exhibited in the 

qualitative parameters like flower type, bud and 

petal colour, floret arrangement on spike and 

fragrance. The genotype TR-001, TR-004 and TR-

005 produced heavy scented flowers. The 

quantitative data revealed that, BARI Tuberose-1 

required minimum days (17.57) to reach 50% 

germination of bulbs and also to reach 50% spike 

initiation (89.77 days). TR-001 produced the 

longest spike (87.49 cm). The longest rachis (43.20 

cm) and the maximum number of florets/spike 

(48.23) were recorded by TR-004. The maximum 

number of flower sticks/ha (2,65,000 sticks) were 

recorded in TR-003. The largest (3.45 cm) and the 

heaviest bulbs (32.0 g) were recorded by TR-001. 

BARI Tuberose-1 remained fresh for the longest 

time (14.80 days) in the field and also in the vase 

(7.20 days). The highest percentage of florets 

(67.60%) was opened by the genotype TR-004.  

Collection and evaluation of aster genotypes 

A study on the performance of five aster genotypes 

was conducted at Floriculture Field of HRC, BARI, 

Gazipur during 2017-2018. Marked variations for 

all qualitative and quantitative characters were 

observed. Based on flower colour, flower number, 

flower size and durability of flower, the genotypes 

A-001 and A-004 were identified as good 

genotype. 

Collection and maintenance of rose 

Ten genotypes were collected and maintained at the 

Floriculture Farm of HRC, BARI, Gazipur and 

RARS, Jashore. Variation was observed among 

genotypes in respect of vegetative and floral triats. 

Collection and maintenance of cactus 

A study on the performance of twenty one cactus 

genotypes were collected and maintained at 

Floriculture Field of HRC, BARI, Gazipur. Wide 

variation in respect of vegetative and floral traits 

was observed. Among the genotypes, Cac-011 

exhibited distinctly large flower than the others. 

Flower durability varied from 2.0 to 6.0 days. The 

genotypes Cac-015 and Cac-016 produced higher 

number (14.0 and 12.0 respectively) of flower 

whereas Cac-008 produced lowest number of 

flower (2.0).  

Collection and maintenance of succulents 

Succulents are the xerophytic plants and members 

of the family Agavaceae, Euphorbiaceae 

Crassulaceae and Liliaceae etc. with swollen fleshy 

parts, curious forms, diversity of shape and colour. 

They can store water to survive in the drought 

condition. Succulent cultivation has become a 

fascinating hobby among amateur gardeners and 

these desert plants which are mostly unknown have 

become the subject of greatest care and delicate 

handling. Their soft nature and easy cultivation in 

shallow soils are additional features for their 

popularity. Fifteen lines of succulents were 

collected and maintained at Floriculture Division, 

Horticulture Research Centre, BARI during 2017-

18 for decorative and commercial purposes.  

Collection and maintenance of carnation 

genotypes 

Four genotypes of carnation were collected and 

maintained at Floriculture Division, Horticulture 

Research Centre, BARI during 2017-18. 

Significant variations on different qualitative and 

quantitative parameters were observed among the 

genotypes under study.  

Collection, evaluation and maintenance of lilium 

Lilium is a perennial ornamental crop belongs to 

Liliaceae family. They grow in border, beds, pots 
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and are excellent cut flowers of magnificent 

appearance and beautiful colours. This lucrative 

flower has recently been introduced in Bangladesh 

due to its high demand and profitability. Lilium 

genotypes showed wide variation in all qualitative 

and quantitative parameters studied. Among the 

collected lilium germplasm, 19 attractive coloured 

and two types of flowers viz. Asiatic lilium and 

Oriental lilium have been found.   Among them 14 

germplasm were suitable for cut flower and 5 were 

suitable for pot culture. Regarding fragrance, 

Oriental type lilium produced strong scented 

flowers whereas Asiatic types had no fragrance. 

The longest stalk and rachis (80.0 cm and 26.0 cm, 

respectively) and also the maximum number of 

florets/stick (10.50) were produced by the genotype 

Lil-001. The maximum vase life was observed in 

Lil-007 and Lil-010 (12.0 days) whereas the 

minimum in Lil-016 and Lil-019 (6.0 days). The 

heaviest stalk and the heaviest bulb (60 g and 6.06 

cm, respectively) were produced by the genotypes 

Lil-007. 

Studies on variabilities of local dendrobium 

orchids  

An investigation was carried out to find variability 

and identify morphological characteristics of 15 

local Dendrobium orchid germplasm at the 

Orchidarium of Floriculture Division, HRC, BARI 

at Joydebpur, Gazipur . The results indicated the 

existence of wide variability among the genotypes 

on their physio-morphological characters along 

with yield and yield attributes. Considering flower 

colour, flower size, flower number and flower 

durability, D-001(D. formosum), D-004 (D. 

parshii), D-011 (D. longicornu) and D-013 (D. 

densiflorum) may be selected as promising ones. 

Collection and conservation of wild flower 

germplasm 

Bangladesh is unique in having diversified wild 

flower crop genetic resources in a range of habitats. 

Their elegance nature and wide range of colours 

gave them a haunting beauty. Many species, in fact, 

are widely adapted and found to grow in more than 

one of these ecological categories. However, these 

native germplasms are considered threatened due to 

large-scale destruction of their natural habitat. 

Therefore, it is needed to collect, characterize and 

conserve of wild flower germplasm for future 

research. The experimental material comprised of 

sixteen genotypes which were collected from 

across the country and conserved in field gene bank 

of Floriculture Division of HRC, BARI, Gazipur.  

Performance of exotic ornamental gourds lines 

Seventeen ornamental cucurbit lines were collected 

and evaluated at the research field of Floriculture 

Division, Horticulture Research Centre, BARI and 

RARS, Burirhat, Rangpur during the rabi season of 

2017-2018 to observe the adaptability as well as 

yield and storage duration. Wide variability was 

observed among the lines. The range of number of 

fruits per plant was 3.0-6.5; fruit weight ranged 

from 120-300 g. The range of fruit size was 4.0-

12.0 cm. Fruit yield varied from 0.5 to 2.2 kg per 

plant. Storage duration was good ranging from 

150-300 days. Considering attractive fruit colour, 

shape, size and storage duration, all the line may be 

selected for detail study. 

Collection and maintenance of tulip 

The tulip (Tulipa gesneriana) is a perennial, 

bulbous plant belongs to family Liliaceae. Tulips 

are excellent for cut flowers, growing in beds, 

borders and pots and also for indoor gardening. 

Tulip flowers come in a wide variety of colours 

therefore it is widely used as garden flowers and 

also in flowering arrangements. They are suitable 

for naturalization in grass under the trees and 

shrubs. It is the top most flowering genotype of the 

Netherlands and occupies fourth position among 

the top ten cut flowers in the global floriculture 

trade. In India, tulips thrive well in the temperate 

regions and other similar hilly regions but do not 

grow satisfactorily in the plains. However, there is 

scope of growing tulips for the production of 

quality cut flowers and bulbs in the tropical regions 

also. Six germplasm were collected from 

Netherlands used for the study. Variations were 

observed in respect of flower colour, leaf colour, 

leaf size and flower durability.  

Hybridization of adenium flower 

Adenium (Adenium obesum) is one of the most 

important indoor decorative succulent plants in 

Bangladesh. Breeding of adenium is a fascinating 

aspect. Different attractive colours, various shape, 

size and large number of flowers are of demand to 

the users. So, there is a great scope for developing 

hybrid varieties in our country. In view of the 

importance of this crop hybridization program on 

adenium was conducted in the flowering season 

December-January, 2017-2018 at Net House of 



  BARI Annual Report 2017-18 ▐   203 

Floriculture Division, Horticulture Research 

Centre, Bangladesh Agricultural Research 

Institute, Gazipur. Crossing was done between two 

adenium genotypes (AO-001 and AO-002) and 

pods were successfully produced. Seeds sown in 

pot containing cocodust medium and healthy 

plantlets were produced. 

Hybridization of lily flower 

Lilies belongs to the family Amarylldaceae are 

most important and popular flowering annuals 

grown around Bangladesh to create colourful, 

temporary seasonal displays in flower beds as well 

as landscape gardening  used in vases, bouquets, as 

cut-flower, and in a wide range of floral 

arrangements. They deserve special importance 

due to easy culture, wide adaptability to soil and 

climate and less prone to disease and pests. 

Recently, the demand of these flowering plants is 

increasing due to their attractive colour, prolonged 

flower durability and economic value. Most lilies 

produce very beautiful flowers those are large and 

come in a range of colour including whites, 

yellows, oranges, pinks, reds and purples. The 

commercial cultivars of lilies have the flower 

colour that is always not suitable to meet the 

demand of amateurs. It needs to develop lilies with 

flowers having mixed colours. To do the same it 

needs a comprehensive crossing programme 

among different parents with variable flower 

colour to develop new varieties. However, research 

works on hybridization of lily flower is scanty in 

Bangladesh.Therefore, an investigation on 

hybridization of lily was conducted in the 

flowering season March-April 2016-2018 at Net 

House of Floriculture Division, Horticulture 

Research Centre, Bangladesh Agricultural 

Research Institute, Gazipur. After crossing, pods 

were successfully produced within 25-30 days. The 

time taken 25-30days for seed formation. Seeds 

sown in pot containing cocodust medium. Healthy 

plantlets and finally new variants were produced. 

Hybridization of gladiolus flower 

Gladiolus is one of the most important cut flower in 

Bangladesh. Breeding of gladiolus is a fascinating 

aspect. Different attractive colours, various shapes 

and large number of florets are demand to the 

users. So, there is a great scope for hybrid varieties 

in our country. In view of the importance of this 

crop. A hybridization program on gladiolus was 

conducted in the flowering season November 2016 

to May 2018 at Floriculture Farm, Horticulture 

Research Centre, Bangladesh Agricultural 

Research Institute, Gazipur. Four crossing were 

done among five attractive gladiolus genotypes and 

pods were successfully produced. A large number 

of cormels were produced from a single cross. 

Performance of gladiolus varieties in off-season 

under protected condition 

An study on performance of gladiolus varieties 

under protected conditions were undertaken at 

Floriculture Division of Horticulture Research 

Centre, Bangladesh Agricultural Research Institute, 

Gazipur during August 2017 to January 2018. 

Three varieties of gladiolus (BARI Gladiolus-3, 

BARI Gladiolus-4 and BARI Gladiolus-5) were 

included in this study with protective structures 

(Polytunnel and polyhouse) including control (open 

field). Uniform sized corms (4.0 cm dia.) of all the 

varieties were planted at 7.0 cm depth, with a 

spacing of 20 × 20 cm. The two factorial 

experiment was laid out in split plot design with 

three replications. Maximum growth, flowering, 

yield and quality of BARI Gladiolus-4 was 

recorded in polytunnel condition followed by 

polyhouse condition. Early spike initiation was 

observed in BARI Gladiolus-3 under polytunnel 

condition. Overall performance of BARI 

Gladiolus-4 was also found best in polytunnel 

condition followed by polyhouse condition against 

disease incidence and quality. 

Performance of gerbera varieties under 

protected condition 

An study of protective condition on different 

gerbera varieties were undertaken at Floriculture 

Division of Horticulture Research Centre, 

Bangladesh Agricultural Research Institute, 

Gazipur during rabi season 2017-2018. One month 

age of tissue cultured plantlets of BARI Gerbera-1, 

BARI Gerbera-2 and promising line GJ-023 were 

included in this study with protective structures 

(poly tunnel and polyhouse) including control 

(open field). The two factorial experiment was laid 

out in split plot design with three replications. 

Spacing was maintained at 50 cm from row to row 

and 40 cm from plant to plant. Maximum growth, 

flowering, yield and quality of promising gerbera 

line GJ-023 was recorded in polyhouse condition. 

Overall performance of GJ-023 was also found best 

in polyhouse condition against disease incidence 

and insect infestation. 
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Effect of gibberellic acid on growth and yield of 

gladiolus under polytunnel 

An attempt was made to study the effect of GA3 

pretreated corm on growth and yield of Gladiolus 

laid on randomized block design under polytunnel 

during August-January, 2017-18. For this purpose, 

corms of BARI Gladiolus-4 were dipped in six 

different concentrations of gibberellic acid (GA3) 

(0, 50, 100, 150, 200 and 250 ppm), each with 3 

replicates. Results indicated that the pretreated 

corm with GA3 significantly improved various 

growth, flowering and corm parameters. Maximum 

vegetative growth in terms of plant height, leaf 

number hill, plant number /hill, leaf size and early 

sprouting of corm was observed in 200 ppm GA3. 

In addition, the results also showed that the 

pretreated corms at a higher concentration of GA3 

@ 200 ppm significantly increased spike length, 

rachis length and florets number/spike. Early 

appearance of initial spike, maximum durability 

and vase life of spike and maximum production of 

corm-cormels were also recorded with GA3 200 

ppm. GA3 pretreatment @ 200 ppm also increased 

yield of flower. Therefore, it was concluded that 

GA3 at 200 ppm proved to be best concentration in 

enhancing all the vegetative (plant height, leaf 

number/hill, plant number /hill, leaf size and 

sprouting of corms), floral (spike length, rachis 

length, florets number / spikes, flower yield, vase 

life, flower durability and spike initiation) and 

corm production (number of corm-cormels and 

weight of corm-cormels) characteristics in 

gladiolus. 

Effect of gibberellic acid on growth, yield and 

quality of gerbera under polytunnel 

An experiment was conducted at Floriculture 

Division of Horticulture Research Centre, BARI at 

Joydebpur, Gazipur during rabi period 2017-2018 

to study growth, yield and quality of gerbera under 

polytunnel condition by gibberellic acid treatments. 

Five weeks old tissue cultured plantets of gerbera 

(GJ-023) with 4-5 leaves were planted in beds and 

experiment was designed in a Randomized Block 

Design with three replications. The details of the 

gibberellic acid treatments are as follows. T1: GA3 

@ 0 ppm (control), T2: GA3 @ 50 ppm, T3: GA3 @ 

100 ppm, T4: GA3 @ 150 ppm, T5: GA3 @ 200 

ppm and T6: GA3 @ 250 ppm. Among all the 

treatments, application of GA3 @ 100 ppm was 

found best resulting in more number of 

leaves/plant, maximum plant spread, early 

appearance of flowering and that too in more 

number of sucker/plant. Length of flower stalk and 

number of flower/ plant were found maximum in 

this treatment. Flowering duration and vase life 

were also maximum in this treatment. 

Effect of substrates on yield and quality of 

gerbera in soilless culture  

An experiment was conducted at the Floriculture 

Division of Bangladesh Agricultural Research 

Institute, Gazipur during winter season of 2017-18 

to study the effect of different substrates on growth, 

flowering, yield and quality of gerbera. Four 

different potting substrates like soil, cocodust, 

perlite and sawdust were used in seven 

combinations. The treatment combinations were T1: 

Soil (control), T2: Cocodust, T3: Perlite, T4: 

Sawdust, T5: Cocodust + perlite (1:1), T6: Cocodust 

+ soil (1:1) and T7: Cocodust + sawdust (1:1). Data 

on plant growth and flower character like plant 

height, leave number, plant spread, sucker number, 

days to flowering, flower number, stalk length, 

stalk weight, stalk diameter, vase life and flowering 

duration were recorded. Among the various 

substrates, cocodust and perlite (T5) (1:1) as well as 

cocodust (T2) singly performed best followed by 

Cocodust + soil (1:1) (T6) in respect of growth, 

floral and quality characteristics of gerbera. 

Contrasting to this, gerbera grown on soil (T1) 

alone performed poor result. 

Performance study on different varieties of 

gerbera through hydroponic culture   

The present study was conducted on performance 

study on three varieties (BARI Gerbera-1, BARI 

Gerbera-2 and promising line GJ-023) of gerbera 

which were grown on steel tray and plastic bucket 

containing Cooper’s  hydroponic solution 

maintaining EC 1.5 dS/m and pH 6.0. The 

performance of vegetative growth, flowering and 

yield quality in all varieties were satisfactory. The 

results revealed that the promising line GJ-023 

recorded maximum leave number (8.3), flower 

number (6.0), highest stalk length (34.4 cm) and 

stalk weight (28.0 g). Maximum flowering duration 

(15 days) was also observed in promising line GJ-

023. No insect and disease incidence was appeared 

during the study. Appearance of flower quality was 

very good in all the varieties. It is indicated that all 

gerbera varieties successfully grown in steel tray 

and plastic bucket through hydroponic culture. 

However, GJ-023 performed best in respect to 
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growth and flower characteristics comparison to 

other varieties in hydroponic culture.  

Effect of artificial light on growth and flowering 

of standard chrysanthemum 

An observational trial was conducted in the UV 

polyfilm shade house of Floriculture Research 

Field, HRC, BARI, Gazipur during October 2017 

to February 2018 to extend the flowering time. 

Cuttings of white coloured chrysanthemum 

collected from previously grown suckers and 

planted in the seed bed in the first week of October, 

2017 for root initiation. These chrysanthemum 

seedlings were transplanted in the pot under UV 

polyfilm shade house on November, 2017. After 15 

days of transplantation the plants were given 

artificial illumination everyday by the use of LED 

(Light Emitting Diodes) light up to 45 days old 

seedlings after transplantation. The treatments of 

the experiment are T1=Control, T2=One hr 

extended light, T3=Two hr extended light, T4= 

Three hr extended light, T5= Four hr extended 

light. Chrysanthemum plants responded well to the 

artificial light and delayed the flowering time.  

Effect of planting  materials on growth, flowering 

and bulb production of lilum 

An experiment was carried out at Floriculture 

Division of Horticulture Research Centre, BARI 

during 2017-18 with three planting materials viz. 

stem cutting with node, scales of bulb and bulbils 

of lilium used in this experiment. The soil media 

for all the planting materials were prepared by 50% 

soil and 50% cocodust. After cutting of 20 cm of 

stem with 8-10 nodes were placed in plastic pot 

containing the soil media. Bulbils were collected in 

from the leaf axils and planted in the same soil 

media in plastic pot. After completion of flowering 

of plant, the bulbs produce bulblets. These bulblets 

were collected and planted in the soil media. Scales 

from main bulb were collected and planted in 

plastic pot. Among three planting materials, stem 

cuttings did not survived. Scales of bulb and bulbils 

plants are now in vegetative condition. The growth 

parameters showed better result in scale but the 

seedling survivality was higher in bulbil plant after 

transplanting. 

Effect of nitrogen, phosphorus and potassium on 

growth and flowering of lilium 

The investigation was conducted at the Floriculture 

Research Field of Horticulture Research Centre, 

BARI, Gazipur during 2017-2018. The experiment 

was laid out in a randomized complete block 

design with five treatments N:P:K (120:45:65), 

N:P:K (145:55:80), N:P:K (160:65:95), N:P:K 

(185:75:110), N:P:K (205:85:125) along with 

control N:P:K (0:0:0) to study the effect of 

nitrogen, phosphorus and potassium on growth, 

flowering and bulb production of lilium. The unit 

plot size was 1.80 m × 3.0 m. Spacing was 

maintained at 20 cm from row to row and 20 cm 

from plant to plant.Plant protection was taken as 

and when necessary. The flower quality like stalk 

length, rachis length, floret per stalk and vase life 

N:P:K (145:55:80) performed better than other 

treatments. N:P:K (160:65:95) was better when 

considerd flower diameter only. 

Effect of combined application of nitrogen, 

phosphorus, potassium and sulphur on yield and 

yield attributes of gypsophila flower 

The experiment was conducted at the research 

field of Floriculture Division, HRC, BARI, 

Gazipur during 2017-18 to determine the suitable 

doses of N, P, K and S for maximization of 

gypsophila yield. There were 15 treatment 

combinations comprising four levels of 

nitrogen (0, 70, 100 and 130 kg ha-1), four levels 

of phosphorus (0, 20, 40 and 60 kg ha-1), four 

levels of potassium (0, 60, 90 and 120 kg ha-1) 

and four levels of sulphur (0, 10, 20 and 30 kg ha -

1) along with a blanket dose of Zn3B1.5 kg ha-1 and 

cow dung 5 t ha-1 over the treatments. The 

experiment was laid out on randomized complete 

block design with three replications. The results 

showed that the seed yield of gypsophila ranged 

from 600 to 803 kg ha-1. The highest seed yield 

(803 kg ha-1) was obtained from the treatment 

T10=N100P40K60S20. The lowest seed yield was 

found in control plot. Most of the cases, the 

performance of yield parameters was found better 

in T10=N100P40K60S20 treatment. The maximum 

number of flower bunches (180000) was recorded 

in T10=N100P40K60S20 treatment. Considering the 

flower bunch of gypsophila price (Tk. 10 bunch-

1), the highest net return (Tk. 833313 ha-1) and the 

highest benefit cost ratio (1.86) was counted from 

the treatment T10. The lowest net return and 

benefit cost ratio was calculated from the control 

(T1) treatment. On the basis of yield and benefit 

cost ratio, the treatment which receiving 

combined 100 kg N ha-1, 40 kg P ha-1, 60 kg K ha-

1 and 20 kg S ha-1 along with a blanket dose of 
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Zn3B1.5 kg ha-1may be suitable dose for gypsophila 

flower production in terrace soils of Gazipur.  

Effect of silver thio-sulphate on quality and vase 

life of lilium 

An experiment was conducted at the Postharvest 

Technology Laboratory of Horticulture Research 

Centre, BARI, Gazipur during 2017-2018. Six 

combination of silver thio-sulfate and sugar were 

used as treatments viz STS 3.0 mM + 20 g/l Sugar, 

STS 3.0 mM + 40.0 g/l Sugar, STS 4.0 mM + 20.0 

g/l Sugar, STS 4.0 mM + 40.0 g/l Sugar, STS 5.0 

mM + 20.0 g/l Sugar, STS 5.0 mM + 40.0 g/l Sugar 

including control (only water). Genotype Lilium-

010 was used for the study.  Flowers were cut with 

sharp knife from 12 cm apart above the ground. 

Flower sticks were collected when first two florets 

of a flower stick showed color. Vase life was 

calculated as when half of florets of the stick 

became unattractive. The weight of flower sticks 

was measured before placing them into pulsing and 

vase solution. Maximum vase life was found when 

Lilium flowers were treated with 3 Mm Silver thio-

sulfate with 20 g/l sugar (14.68 days). 

 Adaptive trial of gladiolus varieties at farmers 

field  

Trials with BARI released gladiolus varieties were 

conducted at Rangpur, Norsingdi and Patuakhali 

during Rabi season of 2017-2018 to observe the 

performance of gladiolus varieties and to 

popularize among the farmers. The varieties BARI 

Gladiolus-3, BARI Gladiolus-4 and BARI 

Gladiolus-5 showed better performance and 

produced higher yield at all locations. The demand 

of BARI Gladiolus-3 and BARI Gladiolus-5 were 

more in Norsingdi and Patuakhali because of 

consumer’s choice, economic value and early 

flowering habit of those varieties. But the demand 

of BARI Gladiolus-3 and BARI Gladiolus-4 were 

more in Rangpur. 

Adaptive trial of tuberose varieties at farmer’s 

field 

Trials on BARI Tuberose-1 with promising line (PT-

001) as check were conducted at Burrirhat 

(Rangpur) during 2017-2018. The experiment was 

laid out in RCB design with two dispersed 

replications. The unit plot was 1500 m2 areas with 

plant spacing of 30 × 20 cm. Bulbs of BARI 

Tuberose-1 along with check (PT-001) were used as 

planting material. Manure, fertilizer, insecticide, 

fungicide, netted bag, secateurs etc. were supplied 

for making availability of inputs among the farmers 

in time. The experimental field was well prepared by 

adding 10 t cowdung and fertilized @ 435 kg urea, 

400 kg TSP, 300 kg MoP, 12 kg boric acid and 8 kg 

ZnSO4/ha. Cowdung, TSP, MoP, boric acid and 

ZnSO4 were applied as basal and urea was top-

dressed in two equal splits at 30 days after planting 

and spike initiation stage. Farmers are interested to 

cultivate the new variety of BARI Tuberose-1 for 

getting higher yield over local variety at all 

locations. They also preferred BARI Tuberose-1 

because there was no incidence of pest and disease 

recorded in the field. On the other hand, benefit cost 

ratio was al   so higher in BARI Tuberose-1. 

Adaptive trial of marigold variety at farmer’s 

field 

Trials were conducted on BARI Marigold-1 at 

Burrirhat (Rangpur) during 2017-2018. The 

experiment was laid out in RCB design with two 

dispersed replications. The unit plot was 1500 m2 

areas with plant spacing of 40 × 40 cm. Cuttings of 

BARI Marigold-1 was used as planting material. 

The experimental field was well prepared by 

adding 10t cowdung and fertilized @ 350 kg urea, 

300 kg TSP, 275 kg MoP, 12 kg boric acid and 8 

kg ZnSo4/ha. Cowdung, TSP, MoP, boric acid and 

ZnSO4 were applied as basal and urea was top-

dressed in two equal splits at 30 days after planting 

and flower initiation stage. Farmers are interested 

to cultivate the new variety of BARI Marigold-1 

for getting higher yield over local variety. They 

also preferred BARI Marigold-1 because there was 

no incidence of pest and disease recorded in the 

field. On the other hand, benefit cost ratio was also 

higher in BARI Marigold-1. 

 



 

 

 

 

 

Crop Management 

Functional relationship between grain yield and 
spikes per square meter of wheat 

An experiment was conducted at Agronomy field 
of Bangladesh Agricultural Research Institute, 
Gazipur to establish a relationship between grain 
yield and spikes/m2 of wheat. Variation of 
spikes/m2 was created by five seed rates (90 kg/ha, 
120 kg/ha, 150 kg/ha, 180 kg/ha and 210 kg/ha). 
The experiment was conducted for two consecutive 
years of 2016-2017 and 2017-2018 at Joydebpur. 
The variety BARI Gom-30 was sown on 24 
December, 2016 and on 28 November, 2017. The 
experiment was laid out in a RCB design with four 
replications. Unit plot size was 8 m× 5 m. The crop 
was fertilized with 100-36-25-20-1.8-1.0 kg/ha of 
N-P-K-S-Zn-B. All the nutrients including 2/3 of N 
were applied as basal. Rest of 1/3 of N was top 
dressed at CRI stage. Three irrigations were 
applied at 20 DAS, 65 DAS and 75 DAS. Crop 
field was weeded at 25 DAS. The crop was 
harvested on 29 March, 2017 and on 21 March, 
2018. Data on crop yield and yield components of 
wheat were recorded. The data was subjected to 
statistical analysis and mean values were compared 
by LSD (0.05). There was no blast infestation in the 
experimental field. Attempt was made to establish 
functional relationship between grain yield and 
spikes/m2 like this Y=a+bx-cx2. Optimum seed rate 
and spikes/m2 can be estimated with formula from 
the developed functional model: Optimum seed 
rate and spikes/m2=-b/2c. Functional relationship 
(Y=-2837+32.98x-0.039x2

, R²=0.83) between 
spikes/m2 and grain yield of wheat indicated that 
the effect of spikes/m2 on the grain yield of wheat 
was 83%. Huge numbers of data were required for 
establishing the functional relationship.  Data on 
spikes/m2 and grain yield of wheat from 2014-2015 
to 2017-2018 were used to develop functional 
relationship. But others parameters were presented 
on the basis of two years experiments during 2016-
2017 and 2017-2018 at Joydebpur. From two years 
study, it is concluded that 179 kg/ha of seed rate 

and 423 spikes/m2 would be important factor for 
maximum yield (4135-4242 kg/ha) of wheat at late 
sown condition.  

Estimation of optimum plant population of 
maize through functional model 

The experiment was conducted at the Research 
field of Bangladesh Agricultural Research Institute, 
Joydebpur, and RARS, Jamalpur during rabi 
season during 2017-2018.   Five plant spacing: T1 = 
75 cm x 25 cm (53333 plants/ha), T2 = 75 cm x 20 
cm (66666 plants/ha) and T3 = 60 cm x 20 cm 
(83333 plants/ha), T4=45 cm x 20 cm (111111 
plants/ha) and T5=30 cm x 20 cm (166666 
plants/ha) were used in the study. The experiment 
was laid out in randomized complete block design 
with three replications. The unit plot size was 6 m x 
4 m. Seeds (BARI Hybrid-9) were sown on 22 
November, 2017.  Fertilizers were applied at the 
rate of 250-55-100-30 kg/ha N, P, K and S as urea, 
triple super phosphate (TSP), muriate of potash 
(MoP) and gypsum. One third of N and whole 
amount of TSP, MoP and gypsum were applied as 
basal. Remaining 2/3 N was top-dressed at 40 and 
70 days after sowing (DAS) followed by irrigation. 
Plants were collected at different growth stages for 
leaf area and dry matter production. Leaf area was 
measured by an automatic area meter (LI 3100 C, 
LI-COR, USA). For dry matter, plant samples were 
dried in an oven at 65-70 oC for 72 hours. Growing 
degree days (GDD) was calculated using the 
following formula: GDD 

= baseT
2

Tmin  maxT



 

Where, Tmax and Tmin are daily maximum and 
minimum temperatures, respectively. Tbase 
indicated base temperature. For maize base 
temperature is 80C. GDD can be summed over days 
to indicate the amount of heat for growth that the 
crop has received over any period of the growing 
season (Ahmed et al, 2015). The crop was 
harvested on 4 April, 2018. Optimum plant 
population of maize and other relevant parameters 
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were estimated through the following formula from 
the assessing models like Y= a+ bx-cx2. Optimum 
parameters for maximum grain yield=-b/2c. 
Functional relationship between plant population 
and grain yield of maize was established like this Y 
= -0.045x2 + 0.830x + 5.826; (R² = 0.81). The 
result revealed that effect of plant population on the 
grain yield of maize could be explained at 81% by 
the functional model. The co efficient indicated that 
increase of one plant/m2 would increases yield at 
the rate of 0.830 t/ha. The maximum predicated 
grain yield would be presented 10.00 t/ha 
according to developed model. The estimated 
optimum plant population was 9.22 plants/m2 a 
through functional model. 

Growth and yield of hybrid maize as influenced 
by fertilizer management in kharif-1 season 

The experiment was conducted at the research field 
of Agronomy Division BARI, Joydebpur, Gazipur 
during Kharif-1 season of 2017 to find out 
optimum fertilizer dose of Kharif-1 maize for 
getting higher yield. Soil samples of the 
experimental plots were collected and analyzed. 
Six fertilizer doses viz, F1=  250- 80- 100- 30- 2- 
1kg /ha  N- P- K- S- Zn- B (Soil test basis fertilizer 
dose), F2=  90% recommended fertilizer dose for 
rabi hybrid maize, F3=  80% recommended 
fertilizer dose for rabi hybrid maize, F4=  70% 
recommended fertilizer dose for rabi hybrid maize, 
F5=  60% recommended fertilizer dose for rabi 
hybrid maizeand F6 = Native nutrient (Control) 
were used in the study as treatment. The 
experiment was laid out in a randomized complete 
block design with three replications. The unit plot 
size was 4 m × 4.8 m. Seeds of BARI Hybrid 
maize-9 were sown on 22 March, 2017. Fertilizers 
were applied as per treatments. One-third of 
nitrogen (Urea) and full amount of Triple super 
phosphate (TSP), Muriate of potash (MoP), Zinc 
sulphate and Boric acid were applied at the time of 
final land preparation. The remaining N (Urea) was 
top dressed in two equal splits at 8-10 leaf stage 
(23 DAS) and tasselling stage (45 DAS) and mixed 
thoroughly with the soil for better utilization. A 
light irrigation was given after sowing of seeds for 
germination. Four irrigations were given to crops at 
15, 25, 45 and 65 DAS. Thinning were done at 10 
DAS and weeding at 15 and 25 DAS. To record 
leaf area and dry matter accumulation five plants 
were sampled at 15, 30, 45, 60, 75 DAS and 
harvest. Leaf area measured by an automatic Leaf 
Area Meter (L13200 C, LICOR, USA). Dry weight 
of the samples was taken after drying at 800C in an 

oven for 72 hours. BARI Hybrid maize-9 was 
harvested on 14 July, 2017 (113 days after sowing). 
Results revealed that fertilizer dose 250- 80- 100- 
30- 2- 1 kg /ha N- P- K- S- Zn- B (Soil test basis 
fertilizer dose for rabi hybrid maize)  would be 
optimum for obtain higher grain yield (6.65 t/ha) 
but maximum economic return as well as higher 
MBCR (1.68) of maize obtained from 200- 64- 80- 
30- 2- 1 kg /ha  N- P- K- S- Zn- B (80% N- P- K 
fertilizer dose for rabi hybrid maize) fertilizer dose 
of maize due to lower cost of production. 

Growth and yield of sweet corn as influenced by 
plant spacing and fertilizer management 

The experiment was conducted at the research field 
of Agronomy Division BARI, Joydebpur, Gazipur 
during rabi seasons of 2016-2017 and 2017-18. 
The soil of the research area belongs to the 
Chhihata series under AEZ-28. The soil was clay 
loam with pH 6.1. Soils of the experimental plots 
were collected and analyzed. The treatments were 
two plant spacing viz, S1= 45 cm × 20 cm 
(1,11,111plants/ha), S2= 60 cm × 20 cm (83,333 
plants/ha) and six fertilizer doses viz, F1=  120-35-
70-40-5-1.5  kg /ha N- P- K- S- Zn and B ( 
Recommended dose), F2=  F1 + 20% N-P-K, F3=  
F1 + 30% N-P-K, F4=  F1 + 40% N-P-K, F5=  F1 + 
50% N-P-K and T6 = Native nutrient (Control) 
were used in the study. The experiment was laid 
out in a randomized complete block design with 
three replications. The unit plot size was 4 m x 3.6 
m. Seeds of BARI Sweet corn-1 were sown on 11 
November 2016 and 23 November 2017. Fertilizers 
were applied as per treatments. One-third of 
nitrogen (Urea) and full amount of triple super 
phosphate (TSP), muriate of potash (MoP), zinc 
sulphate and boric acid were applied at the time of 
final land preparation. The remaining N (Urea) was 
top dressed in two equal splits at 8-10 leaf stage 
(30 DAS) and tasselling stage (50 DAS) and mixed 
thoroughly with the soil as soon as possible for 
better utilization. A light irrigation was given after 
sowing of seeds for uniform germination. Three 
irrigations were done at 30, 50 and 90 DAS. 
Thinning’s were done at 10 DAS and weeding at 
15 and 25 DAS. Leaf area measured by an 
automatic leaf Area Meter (L13200 C, LICOR, 
USA). For dry matter estimation, 5 plants were 
sampled started from 40 DAS at 15 days interval 
up to maturity. The collected samples were dried 
component-wise in an oven at 80oC for 72 hours. 
BARI Sweet corn-1 was harvested on 3 March, 
2017 (114 days after sowing) and 16 March 2018 
(114 days after sowing). The yield component data 
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was taken from 5 randomly selected plants prior to 
harvest from each plot. At harvest, the yield data 
was recorded plot wise. The result indicated that in 
both the year plant spacing of 45 cm x 20 cm 
(1,11,111 plants/ha) with recommended ferltilizer 
dose + 50% N- P- K of RF  gave the highest green 
cob yield (15.38 t/ha and 15.08 t/ha in 2016-17 and 
2017-18 respectively), the highest gross return (Tk 
2,03,615/ha in 2016-17 and Tk. 1,99,900/ha in 
2017-18), the highest gross margin (Tk. 82,618/ha 
in 2016-17 and Tk. 78,903/ha in 2017-18) and the 
highest MBCR was 1.67 due to higher green cob 
yield and fodder yield. 

Growth and yield of popcorn as influenced by 
plant spacing and fertilizer management 

The experiment was conducted at the research field 
of Agronomy Division, BARI, Joydebpur, Gazipur 
during rabi seasons of 2016-17 and 2017-18. The 
soil of the Joydebpur research area belongs to 
Chhihata series under AEZ-28. The soil was clay 
loam in texture with pH 6.1. Soil samples of the 
experimental plots were collected and analyzed. 
Two plant spacing viz, S1= 45 cm × 20 cm 
(1,11,111plants/ha), S2= 60 cm × 20 cm (83,333 
plants/ha) and six fertilizer doses viz,   F1 = 136- 
44- 58- 27- 3- 1.4 kg /ha  NPKSZnB (Soil test 
basis), F2=  F1 + 20% NPK, F3=  F1 + 30% NPK, 
F4=  F1 + 40% NPK, F5=  F1 + 50% NPK and T6 = 
Native nutrient (Control) were used as treatment 
variables in the study. The experiment was laid out 
in a randomaized complete block design with three 
replications. The unit plot size was 4 m × 3.6 m. 
Seeds of popcorn (cv. BARI Khaibhutta-1) were 
sown on 29 November 2016 and 27 November, 
2017 at Joydebpur. Fertilizers were applied as per 
treatments in the form of Urea, TSP, MoP, Gysum, 
Zinc sulphate and Boric acid. One-third of urea and 
full amount of all other fertilizers were applied at 
the time of final land preparation. The remaining 
urea was top dressed in two equal splits at 8-10 leaf 
stage (35 DAS) and tasselling stage (55 DAS). A 
light irrigation was given after sowing of seeds for 
germination. Three irrigations were applied at 30, 
60 and 90 DAS. Thinning was done at 15 DAS and 
weeding at 15 and 25 DAS. Leaf area measured by 
an automatic leaf Area Meter (L13200 C, LICOR, 
USA). For dry matter estimation, 5 plants were 
sampled every time and it was started from 40 DAS 
at 20 days interval up to maturity. The collected 
samples were dried component wise in an oven at 
80oC for 72 hours. Popcorn was harvested on 16 
April, 2017 and 22 April, 2018 (139 days in 2017 
and 147 days in 2018 after sowing respectively). 

The yield component data were taken from 5 
randomly selected plants prior to harvest from each 
plot. At harvest, the yield data was recorded plot 
wise. The result indicated that plant spacing of 45 
cm x 20 cm with fertilizer dose of 204- 66- 87- 27- 
3- 1.4 N- P- K- S- Zn-B kg /ha (F5) gave the 
highest grain yield (5.82 t/ha in 2016-17 and 5.85 
t/ha in 2017-18), highest gross return (Tk. 
1,60,740/ha in 2016-17 and Tk. 1,61,910/ha in 
2017-18, respectively), highest gross margin (Tk. 
70,061/ha in 2016-17 and Tk. 71231/ha in 2017-18, 
respectively) as well as the highest average 
marginal benefit cost ratio 1.78 (1.77 in 2016-17 
and 1.79 in 2017-18, respectively). 

Effect of foliar application of Zn and B on seed 
quality and yield of lentil 

A field experiment was conducted at the research 
field of Agronomy division, Bangladesh 
Agricultural Research Institute, Joydebpur, Gazipur 
during rabi season of 2017-2018.The soil of 
experiment field was slightly acidic in reaction, pH 
(6.25), low in organic matter (0.62%), total 
nitrogen content 0.10%, potassium 0.23 meq /100g, 
available phosphorus 8.64 ppm, boron 1.04 ppm 
and zinc 1.44 ppm. Seven treatments viz. T1= Zn 
(0.05%) at 35 DAS (vegetative stage), T2= B 
(0.03%) at 35 DAS (vegetative stage), T3= Zn 
(0.05%) + B (0.03%) at 35 DAS (vegetative stage), 
T4= Zn (0.05%) at 35 DAS (vegetative stage) and 
60 DAS (flowering stage), T5= B (0.03%) at 35 
DAS and 60 DAS, T6= Zn (0.05%) + B (0.03%) at 
35 DAS & 60 DAS and T7= control (without foliar 
spray)were used in this study. The experiment was 
laid out in randomized complete block design 
)RCB) with three replications. The unit plot size 
was 3 m x 3 m. The nutrients were dissolved in tap 
water with respective concentrations and were 
applied with knap sack sprayer as a foliar feeding 
at 30 days after sowing and 60 days after sowing 
(according to treatments). The sources of these 
nutrients were boric acid and zinc sulphate. The 
experimental field was fertilized with 18-24-30-18-
2-1-0.4 kgha-1NPKSZnBMo (FRG 2012) 
respectively. All fertilizers were applied during at 
the time of final land preparation. BARI Masur-8 
was used as variety of this experiment. Seeds were 
sown on 13 November, 2017 in line with 
maintaining 30 cm x continuous spacing. Data of 
yield and yield components were recorded from 10 
randomly selected plants. Yield was recorded from 
whole plot. Seed vigor index was computed by 
adopting the formula as suggested by Joyraj and 
Karivarathraraju (1992) and expressed in whole 



210 ▐   Agronomy  

number. Vigor index= mean germination (%) x dry 
matter content per seedling. The results revealed 
thattreatment T6 = {Zn (0.05%) + B (0.03%) at 35 
DAS and 60 DAS} showed improved yield (1,796 
kg ha-1) and quality like nutrient content and 
seedling vigors compared to control.  

Effect of fertilizer management on fruit yield of 
Bt. brinjal at Joydebpur 

The experiment was conducted at Agronomy field 
of Bangladesh Agricultural Research Institute, 
Gazipur 1701 to evaluate the performance of Bt. 
brinjal under different nutrient levels during rabi 
seasons of 2016-17 and 2017-18. The treatments 
were T1= Recommended dose (120-36-90-15-2-1 
kg/ha of N-P-K-S-Zn-B+ 3 t/ha poultry manure) 
(FRG’ 2012), T2 = T1 + 25% of NPK (150-45-112-
18-2.5-1.25 kg/ha of N-P-K-S-Zn-B +3 t/ha poultry 
manure), T3= T1 + 50% of NPK (180-54-135-22-3-
1.50 kg/ha of N-P-K-S-Zn-B +3 t/ha poultry 
manure), T4= T1 + 25% of NPK + 3 t/ha poultry 
manure (150-45-112-18-2.5-1.25 kg/ha of N-P-K-
S-Zn-B+6 t/ha poultry manure), T5= T1 +3 t ha-1 

poultry manure (120-36-90-15-2-1 kg/ha of N-P-K-
S-Zn-B + 6 t/ha poultry manure). The experiment 
was conducted in RCB design with three 
replications. BARI Bt. Begun-2 was used as test 
crop. Plant spacing was 90 cm × 80 cm. All of 
poultry manure, phosphorus, sulphur, zinc and 
boron were applied at the time of final land 
preparation. Nitrogen and potassium were applied 
in four equal splits at 20, 40, 60 and 80 DAT 
around the plants and mixed thoroughly with the 
soil. Plant height, canopy coverage/plant and 
fruits/plant showed significant variation among the 
fertilizer doses except days to flowering. Canopy 
coverage/plant was the highest over the years (1.26 
m2 and 1.21 m2) in T3 but the lowest in T1 in both 
the years. The results indicated that higher fertilizer 
dose enhanced crop growth. Fruits/plant was 
observed the highest over the years (93 and 88) in 
T3 followed by T4 while the lowest in T1. Higher 
fertilizer dose increased number of fruits/plant. 
Plant required 110-114 days for flowering. Fruit 
yield was recorded the highest in T3 over the years 
(63.23 t/ha and 58.79 t/ha) followed by T4 and T2 
but producing the lowest in T1 (17.45 t/ha in 2016-
17  and 22.32 t/ha in 2017-18). The results 
expressed that higher fertilizer dose increased fruit 
yield of Bt. brinjal as compared to recommended 
dose of brinjal. Yield of Bt. brinjal is higher as a 
results of fertilizer requirement of Bt. brinjal is 
higher.  Fruit yield was significantly correlated 
with applied nutrients (r=0.97 at p=0.01). 

Functional relationship between applied nutrient 
and fruit yield of Bt. brinjal indicated that effect of 
nutrient on the fruit yield of Bt. was 92% 
(Y=0.31x-56.37, R² = 0.92 in 2016-17 and Y=-
0.53.281+0.216x, R² = 0.86 in 2017-18). Over the 
years the highest gross return (Tk. 1264600/ha and 
Tk. 587900/ha) and BCR (7.43 and 3.45 ) were 
recorded  in T3 followed by T2 and T4.  The results 
revealed that higher fertilizer dose gave higher 
monitory advantage.   

Phenology and performance of Bt. brinjal as 
influenced by date of planting 

The field experiment was conducted at Agronomy 
field of Bangladesh Agricultural Research Institute, 
Joydebpurur and Regional Agricultural Research 
Station, Burirhat, Rangpur during 2016-2017. The 
soil of Joydebpur was silty clay loam with pH 6.3 
belonging to Agro Ecological Zone (AEZ) 28. 
Planting of 34 days old seedling was started from 1 
November 2016 and continued to 15 June 2017 as 
one month interval using treatments. The trial was 
set up in randomized complete block design with 

three replications. The unit plot size was 4 m  4.8 m 
and spacing 100 cm x 80 cm. The crop was fertilized 
with cowdung 10 t/ha and 140-20-100 kg/ha of 
NPK, respectively. Full dose of cowdung, P and K 
was applied at the time of final land preparation. N 
was applied at 3 different stages, 1/3rd N was applied 
at 10-15 DAP, 1/3rd N was applied at first fruiting 
stage and rest 1/3rd N was applied at mid of 
harvesting stage. Brinjal var. BARI Bt. Begun-2 was 
used in Joydebpur and BARI Bt. Begun-1 at 
Burirhat as per demand in local market. The results 
indicated that earlier planting (November to January) 
was better for growth and phenological development 
producing higher fruit yield of Bt. Brinjal (24.93-
34.22 t/ha at Burirhat and 48.84-53.69 t/ha at 
Joydebpur). Fruit yield showed negative and 
significant correlation (r =̶ 0.96 at p<0.01 in Burirhat 
and r =  ̶ 0.98 at p<0.01 in Joydebpur) with total 
rainfall during growing season.  

Effect of twig removal on yield of pea varieties 

The experiment was conducted at the research field 
of Agronomy Division, BARI, Joydebpur , Gazipur 
during rabi seasons  of 2016-17 and 2017-18 to 
evaluate the effect of twig removal on the yield and 
yield attributes of pea varieties and extra benefit 
from removed twig as leafy vegetables. Treatments 
consisted of three varieties such as V1=Natore local, 
V2 = BARI Motorshuti -1 and V3= BARI Motor -1 
and five twig removal T1= control (no removal), T2 = 
removal of 5 cm twig at 25 DAE, T3= removal of 7.5 
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cm twig at 25 DAE, T4=removal of 10 cm twig at 35 
DAE, T5= removal of 12.5 cm twig at 35 DAE. The 
experiment was laid out in a randomized complete 
block design with three replications. The unit plot 
size was 3 m × 3 m. Seeds of pea varieties were 
sown on 27 November, in both the years. Fertilizers 
were applied at the rate of 35-20-25-10 kg/ha of N-
P-K-S kg/ha (FRG, 2012) as urea, triple super 
phosphate (TSP), muriate of potash (MoP) and 
gypsum. Half of N, whole amount of TSP, MoP and 
gypsum was applied as basal. Remaining nitrogen 
(N) was top-dressed at 35 days after emergence 
(DAE). The crop was harvested on 23 February, 
2017 and 27 February, 2018. Leafy vegetable yield 
varied among the varieties and level of twig 
removal. The highest leafy vegetable yield over the 
years (778 and 975 kg/ha) was recorded in BARI 
Motorshuti-1 when 12.5 cm twig removal at 35 DAE 
which was at par with BARI Motor -1 at the same 
cutting time and same length. Significantly the 
highest pod yield (9.15/ha and 9.52 t/ha) were 
recorded in BARI Motorshuti-1 when 5cm twig 
removal at 25 DAE which was statistically similar to 
same variety with twig removed 7.5 cm at 25 DAE. 
The lowest pod yield over the years (3.08 t/ha and 
3.28t /ha) were recorded in V1T5 (Natore local with 
twig removal of 12.5 cm at 25 DAE) treatment. The 
highest gross return (Tk 76522.00/ha), net return (Tk 
48272.00/ha) and BCR (2.71) were recorded in 
BARI Motorshuti -1 when twig removed 5 cm at 25 
DAE which was similar to same variety   with twig 
removed 7.5cm at 25 DAE. The result revealed that 
5- 7.5 cm twig removal at 25 DAE from tip might be 
a profitable technique for pea (BARI Motorshuti -1) 
production. 

Effect of different management practices on the 
yield of sunflower varieties in southern region 

The experiment was conducted at Regional 
Agricultural Research Station, BARI, Rahmatpur, 
Barishal during rabi season of 2016-17 and 2017-
18 to evaluate the yield potentialities of sunflower 
varieties under different management practices 
towards increasing the yield of sunflower in 
southern region of Bangladesh.The soil type is 
medium high land and soil texture is loamy. The 
treatments of the experiment were two factors viz., 
Factor A: Varieties viz., V1 = BARI Surjomukhi-2 
(open pollinated variety), and V2 = Hysun 33 
(hybrid variety); Factor B. Management practices, 
viz., M1 = High management (Recommended 
fertilizer-RF: 90-35-75-30-4-1.5-1.2 kg/ha of N-P-
K-S-Zn-B-Mg, respectively) + cowdung 8 t/ha + 3 
irrigations (30 DAS + 50 DAS + 70 DAS) + 2 

weedings, M2 = medium management {75%RF + 
CD 5 t/ha+ 2 irrigations (30 DAS+ 50 DAS) + 1 
weeding}, and M3 = Farmers’ practice (46-18-40 
kg/ha N-P-K, respectively) + 1 irrigations (50 
DAS) + 1 weeding). The experiment was laid out 
in split plot design with three replications, where 
variety was assigned in main plots and 
management practices were placed in the sub-plots. 
The unit plot size was 4m x 3 m. The spacing was 
row to row distance 50cm and plant to plant 
distance 25cm. The experiment plots were 
fertilized properly following the treatment 
specifications under this experiment. The N-P-K-S-
Zn-B-Mg elements were applied in the forms of 
urea, triple super phosphate, muriate of potash, 
gypsum, zinc sulphate, boric acid and magnesium 
sulphate, respectively. In this regard, half of urea 
and all of triple super phosphate, muriate of potash, 
gypsum, zinc sulphate, boric acid, magnesium 
sulphate and cowdung were applied as basal during 
final land preparation. Remaining half amount of 
urea was applied as side dress in two equal splits at 
20-25 days after sowing (DAS) and 40-45 DAS 
(before flower initiation stage) and mixed 
thoroughly. Seeds were sown on 4 December, 2016 
and 29 November, 2017. Crops were harvested 
after attaining the physiological maturity of the 
varieties. Data were collected on different 
parameters namely, plant population, days to 
maturity, plant height, head diameter, number of 
filled grain/head, grain weight/head, 100-grain 
weight and grain yield. Data were analyzed 
statistically and the mean differences were 
adjudged with Duncan’s Multiple Range Test 
(DMRT).The grain yield was the higher in Hysun 
33 followed by BARI Surjomukhi-2. However, 
BARI Surjomukhi-2 became physiological 
maturity 9 days earlier compare to that of Hysun 
33. Significantly the highest grain yield over the 
years (4.15 t/ha  and 3.71 t/ha) were recorded in 
high management along with Hysun 33. However, 
high management in combination with BARI 
Surjomukhi-2 gave the yields of 2.61 and 2.95 t/ha 
in 2016-17 and 2017-18, respectively. 

Effects of seedling age and plant spacing on the 
yield performance of transplanting Hybrid 
maize in southern region of Bangladesh 

The field experiment was executed at Regional 
Agricultural Research Station, BARI, Rahmatpur, 
Barishal during the Rabi seasons of 2017-18. The 
experimental site belongs to the agro-ecological 
zone (AEZ-13). The soil type is medium low land 
and soil texture is loamy. The experiment was 
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factorial RCB design viz., Factor A: Plant spacing: 
2 (S1 = 45 cm × 25 cm, and S2 = 60 cm × 25 cm); 
Factor B. Seedling age: 3 (A1 = Transplanting of 
14-day, A2 = 21-day and A3 = 28-day old 
seedlings). The experiment was laid out in 
randomized complete block design with three 
replications. The experimental plots were fertilized 
with 255-75-80-52-5-2.0-1.5 kg/ha N-P-K-S-Mg-
Zn-B, respectively (FRG, 2012). One-third N and 
all other fertilizers were applied as basal dose 
during final land preparation. The rest N was 
applied as top dressing in two equal splits after 1st 
and 2nd irrigation i.e. at 20-25 days after planting 
(DAP) and at 35-40 DAP, respectively. Data were 
collected on different parameters namely, plant 
pop/m2, plant height, ear length, number of 
grains/cob, 100-grain weight and grain weight/cob 
and grain yield t/ha. Data were analyzed 
statistically and the mean differences were 
adjudged with Duncan’s Multiple Range Test 
(DMRT) as suggested by Gomez and Gomez 
(1984).Transplanting of 14-day to 21-day old 
seedlings with closer spacing (45 cm × 25 cm)  
could be practiced for increasing the yield ( 8.21-
8.52 ) of hybrid maize in southern region of 
Bangladesh.  

Effect of fertilizer management on fruit yield of 
Bt. brinjal at Dinajpur 

The experiment was conducted at the research field 
of Agricultural Research Station, Rajbari, Dinajpur 
during rabi season of 2016-17  and 2017-18 to 
increase the productivity and to develop a 
profitable fertilizer dose for Bt begun. Five 
different treatments were viz.  T1= Recommended 
dose (FRG, 2012), T2= T1+ 25% of NPK, T3 = T1+ 
50 % of NPK, T4 =T1+ 25% of NPK + 3 t/ha 
poultry manure, and T5 = T1 + 3 t/ha poultry 
manure were used in the study. The experiment 
was laid out in randomized complete block (RCB) 
design with three replications. The unit plot size 
was 5.4 m4.0 m. The land of the experimental 
plot was prepared with a power tiller by ploughing 
and cross ploughing followed by laddering and the 
soil was brought into good tilth. Half of organic 
manure was applied at the time of final land 
preparation. Remaining organic manure and all of 
phosphorus, sulphur, zinc and boron were applied 
in pit before one week of transplanting seedlings. 
Nitrogen and potassium were applied in four equal 
splits at 20, 40, 60 and 80 DAT as ring method 
around the plants and mixed thoroughly with the 
soil. Intercultural operations like watering, weeding 
and pest control were done as and when required. 

First harvesting of brinjal was done at 112 DAT 
and the harvesting was continued up to 160 DAT. 
Yield components of brinjal were taken from 
randomly selected 10 plants from each plot. Fruit 
yields were taken from whole plot. Collected data 
were analyzed statistically by using MSTAT 
software packages and mean differences for each 
character were compared by Least Significant 
Difference (LSD) test. Economic analysis was also 
done.  The highest fruit yield over the years (34.95 
t ha-1 and 34.41 t ha-1) was recorded in T3 (T1+ 50% 
of NPK) followed by that in T2 (T1+25% NPK+) 
and the lowest (31.11 t ha-1 and 29.07 t ha-1) in T1 
in 2016-17 and 2017-18 treatment. Over the years 
the highest gross return (Tk.287120 /ha and  Tk. 
285440 ha-1) as well as gross margin (Tk. 194530/ 
ha and  Tk. 192850 ha-1) and  BCR (3.10 and 3.08) 
were obtained in T1+50% of NPK. Result revealed 
that fertilizer dose T3 = T1+50% of NPK and T4 = 
T1+25% of NPK 3t/ha poultry would be economic 
for obtaining higher fruit yield of Bt. Brinjal.  

Effect of sowing date on phenology and yield of 
mungbean under agro-climatic condition of 
Dinajpur 

A field experiment was conducted at the 
Agricultural Research Station, Rajbari, Dinajpur 
during the kharif-1 season of 2016-17 and 2017-18 
with BARI Mung-6 to determine the optimum 
sowing date for maximizing the yield of mungbean 
in Dinajpur area when the crop faced high 
temperature. The treatments were five sowing date: 
25 February, 05 March, 15 March, 25 March and 
05 April. Test crop was BARI mung-6 were sown 
in line maintaining 30 cm line to line distance  The 
experiment was laid out in randomized complete 
block (RCB) design with three replications. The 
unit plot size was 4.0 m3.0 m. Fertilizers were 
applied at the rate of 18-30-36-18kg/ha of N-P-K-S 
as urea, triple super phosphate(TSP), murate of 
potash (MoP) and gypsum, respectively. The 
experimental plots were fertilized with all the 
fertilizer at the time of final land preparation. The 
phenological data were recorded by field 
monitoring every day. At the time of harvest, yield 
contributing characters were recorded from one 
linear meter and yield data were recorded by 
harvesting ten square meter area. February 25 
sowing crops flowered 38 DAS while April 05 
sown crop flowered 28 DAS. Crop duration also 
decreased with delay sowing from 68 days to 58 
days with reduced vegetative as well as 
reproductive duration.  Results showed that sowing 
date showed great influence on days to flowering, 
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maturity, yield and yield components of mungbean. 
05 March sowing produced the maximum yield in 
both the years (1.58 and 1.62 t/ha) followed by 15 
March sowing. April 05 April sowing  resulted in 
lower yield than other sowing dates, which was the 
consequence of high insect (flower and pod borer) 
infestation occurred due to high air temperature 
(above 30oC) and excessive rainfall during pod 
filling stage in the month of June. The results 
revealed that  March sowing produced higher grain 
yield might be due to favourable temperature for 
growth. Late sowing after March 05 produced 
lower yield due to high temperature prevailed at the 
later growth stage of mungbean. 

Weed Management 

Effect of different doses of herbicide (Triozine 
55sc) for controlling weeds in maize field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season 
2017-18 to find out the optimum dose of Triozine 
55 SC for weed control in maize field. The soil was 
silty clay loam with pH 6.3 belonging to Agro 
Ecological Zone (AEZ) 28. The treatments were: 
T1 = Triozine 55 SC @ 1.0 L/ha spraying at 20 
DAS, T2 = Triozine 55 SC @ 1.5 L/ha spraying at 
20 DAS, T3 = Triozine 55 SC @ 2.0 L/ha spraying 
at 20 DAS, T4 = Triozine 55 SC @ 2.5 L/ha 
spraying at 20 DAS, T5 = Triozine 55 SC @ 3.0 
L/ha spraying at 20 DAS, T6 = Two hand weeding 
at 25 and 50 DAS and T7 = control (no weeding or 
herbicide).The trial was set up in randomized 
complete block design with three replications. The 

unit plot size was 5 m 3 m. Test crop was BARI 
Hybrid maize-9 with spacing ( 60 cm x 20 cm ). 
The crop was fertilized with cowdung 5 t/ha and 
250-55-110-40-5-1.5 kg/ha of N P KSZnB, 
respectively. One third of urea and all other 
fertilizers were applied during final land 
preparation. Remaining 2/3 urea were top-dressed 
in two equal splits at 30 and 60 DAS followed by 
irrigation. A light irrigation was given after sowing 
for uniform emergence of seeds. Seeds of maize 
were sown on 5 December, 2017. Weed samples 

were collected using 50cm  50cm quadrate, from 
randomly selected four places from each plot at 25 
and 50 DAS. Number and dry weight of weeds 
were recorded. Weed control efficiency (WCE) 
was calculated according to following formula: 

WCE (%) = ;100
A

BA











where, A = dry weight 

of weeds in no weeding plots and B = dry weight of 
weeds in treated plots. The crop was harvested on 
13 May 2018. Results showed that number of weed 
species, number of weeds/m2, weed density (%) 
and weed control efficiency (WCE) were affected 
by using different dose of triozine. Shama 
(Echinochola crusgali), Helencha (Enhydra 
fluctuans), and Shetlomi (Gnaphalium affine) were 
the common and dominant weeds in the maize 
field. Number of grain/cob, 1000 grain weight and 
yield of maize also significantly influenced by 
different dose. The highest weed population (71 
and 247 weeds/m2) were recorded in control plot at 
25  and 50 DAS, respectively and  the lowest (30 
and 54 weed/m2) were recorded in T5 (Triozine 55 
SC @ 3.0 L/ha spraying at 20 DAS) at 25 DAS and 
in T6 (Two hand weeding at 25 and 50 DAS) 
treatment. The highest WCE (weed control 
efficiency) 83.29% at 25 DAS and 87.20% at 50 
DAE was found in T5 (Triozine 55 SC @ 3.0 L/ha 
spraying at 20 DAS) treatment. The highest 
grain/cob (539.60), 1000-seed weight (322.80g) 
and yield (9.89 t/ha) was obtained from T3 

(Triozine 55 SC @ 2.0 L/ha spraying at 20 DAS) 
treatment. The highest gross return of 
Tk1,48,350/ha and BCR of 2.09 were obtained 
from spraying Triozine 55 SC @ 2.0 L/ha at 20 
DAS. Spraying of herbicide Triozine 55 SC @ 2.0 
L/ha at 20 DAS would be most effective to control 
weeds for obtaining higher yield of maize. 

Effect of different doses of herbicides (Moontex) 
for controlling weeds in maize field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season, 
2017-18 to weed control in maize field and to 
increase maize production. The soil was silty clay 
loam with pH 6.3 belonging to Agro Ecological 
Zone (AEZ) 28. The treatments were: T1 = 
Moontex 55 SC @ 100ml/ha spraying  just  after 
emergence of weed (5-7 DAS), T2 = Moontex 55 
SC @ 150 ml/ha spraying  at  (5-7 DAS), T3 = 
Moontex 55 SC @ 200ml/ha spraying  at  (5-7 
DAS), T4 = Moontex 55 SC @ 250ml/ha spraying  
at  (5-7 DAS), T5 = Moontex 55 SC @ 300ml/ha 
spraying  at (5-7 DAS) T6 = Weed free (continuous 
weeding hand) and T7 = Control (No weeding). The 
trial was set up in randomized complete block 
design with three replications. The unit plot size 
was 5 m X 3 m. Test crop was BARI Hybrid 
maize-9 with spacing 60 cm x 20 cm. The crop was 
fertilized with cowdung 5 t/ha and 250-55-110-40-
5-1.5 kg/ha of N P KSZnB, respectively. 1/3 urea 
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and all other fertilizers were applied during final 
land preparation. Remaining 2/3 urea were top-
dressed in two equal splits at 30 and 60 DAS 
followed by irrigation. A light irrigation was given 
after sowing for uniform emergence of seeds. 
Seeds of maize were sown on 5 December 2017. 
Weed samples were collected using 50cm X 50cm 
quadrate, from randomly selected four places from 
each plot at 25 and 50 DAS. Number and dry 
weight of weeds were recorded carefully. Weed 
control efficiency (WCE) was calculated according 

to following formula: WCE (%) = ;100
A

BA











 

where, A = dry weight of weeds in no weeding 
plots and B = dry weight of weeds in treated plots. 
The crop was harvested on 13 May, 2018. Shyama 
(Echinochola crusgali), Helencha (Enhydra 
fluctuans), and Shetlomi (Gnaphalium affine) were 
the common and dominant weeds in the maize 
field. Results showed that number of weed/m2 and 
weed control efficiency (WCE) was affected by 
using different doses of herbicide (Moontex). The 
highest WCE of 78% and 87% was found in T5 
treatment at 25 DAS and 50 DAS, respectively 
followed by T4 and T3 treatments. At 25 DAS the 
weed control efficiency was lowest in T6 treatment 
which was 34 % and at 50 DAS the lowest weed 
control efficiency was 61 % in T1 treatment. 
Number of grain/cob, 1000 grain weight and yield 
of maize also significantly influenced by different 
doses of herbicide. The highest weed population 
(76 and 247 weeds/m2) was recorded in control plot 
at 25 and 50 DAS, respectively. The lowest (34 and 
54 weed/m2) were recorded in T5 (Moontex 55 SC 
@ 300ml/ha spraying just after emergence of weed 
(5-7 DAS) at 25 DAS and in T6 (Weed free 
treatment). The highest grain/cob (539.60), 1000 
grain weight (322.8g) and yield (9.89 t/ha) was 
obtained from T5 (Moontex 55 SC @ 300ml/ha 
spraying just after emergence of weed (5-7 DAS) 
treatment. The highest gross return of Tk1, 
48,350/ha and BCR of 2.09 were obtained from 
spraying Moontex 55 SC @ 200 ml/ha at 20 DAS. 
Spraying of herbicide Moontex 55 SC @ 200 ml/ha 
spraying just after emergence of weed (5-7 DAS) 
would be economically profitable for maize 
cultivation at Joydebpur region (AEZ 28). 

Determination of the optimum dose of herbicide 

(G-Penda 33EC) to control weeds in wheat field   

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season of 

2017-2018 to find out the optimum dose and 
effectiveness of herbicide G-Penda 33EC to control 
weed in wheat field for getting maximum yield. 
The soil is silty clay loam with pH 6.3 belonging to 
Agro Ecological Zone (AEZ) 28. The treatments 
were: T1 =G-Penda 33EC @ 1.50 L/ha spraying at 
3-4 DAS,T2 =G-Penda 33EC @ 2.25 L /ha 
spraying at 3-4 DAS, T3 =G-Penda 33EC @ 3.00 L 
/ha spraying at 3-4 DAS,T4 = G-Penda 33EC @ 
3.75 L/ha spraying at 3-4 DAS, T5 =G-Penda 33EC 
@ 4.50 L /ha spraying at 3-4 DAS, T6= Weed free 
(Two hand weeding at 25 DAS and 50 DAS) and  
T7= Control (No weeding). The target weed to 
control was bathua (Chenopodium album). The trial 
was set up in randomized complete block design 
with three replications. The unit plot size was 

5m3m. The crop was fertilized with cowdung 5 
t/ha and 120-30-90-15-2-1 kg/ha of NPKSZnB, 
respectively. Cowdung was applied at the time of 
land preparation. 2/3 of N and full dose of other 
nutrients were applied at the time of final land 
preparation and remaining 1/3 N was applied as top 
dressed at 20 DAS followed by irrigation. Seeds of 
wheat (Var. BARI Gom-30) were sown on 3 
December 2017. A light irrigation was given after 
sowing. Weed samples were collected from 

randomly selected four places by using 50 cm  50 
cm quadrate (2 locations) from each plot at 25 and 
50 DAS. Number and dry weight of weeds were 
recorded. Weed control efficiency (WCE) was 
calculated according to following formula: WCE 

(%) = 100
A

BA











 where A= Dry weight of 

weeds in no weeding plots and B = Dry weight of 
weeds in treated plots. The crop was harvested on 
27 March 2018. The highest weed population 272 
and 64/m2 were recorded in control plot at 25 and 
50 DAS, respectively. The lowest weed population 
26 and 22 / m2 was recorded in T5 treatment at 25 
and 50 DAS, respectively. The higher weed control 
efficiency (93%-97%) was found at 25 and 50 DAS 
in T3, T4&T5 treatments. The higher grain yield 
(4.05-4.34 t/ha) was obtained from all treatments 
except control. The highest BCR (1.89) was 
observed in T5 treatment. The result revealed that 
weed management treatments with G-Penda 33EC 
would be suitable for higher yield and 
economically profitable for wheat cultivation at 
Joydebpur region (AEZ 28). 

Determination of the optimum dose of herbicide 
(Amazon 86 SL) to control weeds in wheat field  

The experiment was conducted at the Agronomy 

research field of Bangladesh Agricultural Research 
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Institute, Gazipur during rabi season 2017-18 to 

find out the optimum dose and effectiveness of 

herbicide Amazon 86 SL to control weed in wheat 

field for getting maximum yield. The land was 

medium high and the soil was clay loam in texture. 

Seven treatments viz., T1 = Amazon 86 SL @ 0.8 

L/ha spraying at 1-2 leaf stage of weed, T2 = 

Amazon 86 SL @ 1.2 L/ha spraying at 1-2 leaf 

stage of weed, T3 =Amazon 86 SL @ 1.6 L/ha 

spraying at 1-2 leaf stage of weed, T4 = Amazon 86 

SL @ 2.0 L/ha spraying at 1-2 leaf stage of 

weed,T5 = Amazon 86 SL @ 2.4 L/ha spraying at 

1-2 leaf stage of weed, T6= Weed free (Two hand 

weeding at 25 DAS and 40 DAS) and  T7= Control 

(No weeding). The unit plot size was 3m x 4m. The 

crop was sown on 26 November 2017. The wheat 

field was fertilized with 80-60-40-20 kg N-P2O5-

K2O-S/ha. Three irrigations were given to the crop 

at 21, 55 and 75 DAS. Wheat (cv. BARI Gom 30) 

seeds were sown in line maintaining 20 cm line to 

line distance. Herbicides were sprayed with a 

Knapsack sprayer as per treatment and all other 

operations were done as and when necessary. Weed 

samples were at 30 DAS and 60 DAS.  

The Relative Density (RD) and weed control 

Efficiency (WEC) were calculated by the following 

formula. 

Relative Density (RD) = 

100
 weedsof no. Total

 species  weedspecific of No
  

Weed Control Efficiency (WEC) = 

100
plot control of  Dry wt.

plot   specific of Dry wt.-plot  control of Dry wt.


 

The target weed Bathua (Chenopodium album) and 

Shetlomi (Gnaphalium affine) were successfully 

control. Results showed that the highest weed 

population 272 and 64/m2 were recorded in control 

plot at 25 and 50 DAS, respectively. The lowest 

weed population 25 and 22 / m2 was recorded in T5 

treatment at 25 and 50 DAS, respectively. The 

higher weed control efficiency (94%-96%) was 

found at 25 and 50 DAS in T3, T4&T5 treatments. 

The higher grain yield (4.03-4.28 t/ha) was 

obtained from all treatments except control. The 

highest BCR (1.89) was observed in T5 treatment. 

The result revealed that all treatment suitable for 

higher yield with Amazon 86 SL would be and 

economically profitable for wheat cultivation at 

Joydebpur region (AEZ 28). 

Determination of optimum dose of herbicide (G 
- Finish 5 EC) to control weeds in potato field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season of 
2017-18 to find out the optimum dose and 
effectiveness of herbicide G- Finish 5EC to control 
weed in potato field for getting maximum yield. 
The soil is silty clay loam with pH 6.3 belonging to 
Agro Ecological Zone (AEZ) 28. The treatments 
were:T1= G – Finish 5 EC @ 1.25 L/ha at 15 DAP, 
T2= G – Finish 5EC @ 1.87 L/ha at 15 DAP, T3= G 
– Finish 5EC @ 2.5 L/ha at 15 DAP,T4= G – Finish 
5EC @ 3.125 L/ha at 15 DAP, T5= G – Finish 5EC 
@ 3.75 L/ha at 15 DAP, T6= Weed free (Two hand 
weeding at 25 DAE and 45 DAE) and  T7= Control 
(No weeding). It is a post emergence herbicide and 
the target weed was Bathua (Chenopodium album), 
Mutha(Cyperus rotundus), and Shayma 
(Echinochloa crusgalli ).The trial was set up in 
randomized complete block design with three 

replications. The unit plot size was 5 m  3 m. The 
crop was fertilized with cowdung 5 t/ha and 180-
40-180-20-4-1 kg/ha of NPKSZnB, respectively. 
Cowdung was applied at the time of land 
preparation. Two-third of N and full dose of other 
nutrients were applied at the time of final land 
preparation and remaining N was applied as top 
dressed at 30-35 days after planting (DAP) 
followed by irrigation. Potato (BARI Alu-7) was 
planted on 20 December 2017 and harvested on 20 
March 2018 at 90 DAP. A light irrigation was 
given at 5 DAP for proper emergence. Weed 
samples were collected from randomly selected 

four places by using 50cm  50cm quadrate from 
each plot at 25 and 45 DAE. Number and dry 
weight of weeds were recorded. Weed control 
efficiency (WCE) was calculated according to 

following formula: WCE (%) = 100
A

BA











 

where, A = Dry weight of weeds in no weeding 
plot and B = Dry weight of weeds in treated 
plot.The target weed to control was bathua 
(Chenopodium album), mutha (Cyperus rotundus) 
and shayma (Echinochloa crusgalli). The highest 
weed population 82 and 102 /m2 were recorded in 
control plot at 25 and 45 DAE respectively. The 
lowest weed population 8 /m2 was recorded in T5 
treatment at 25 DAE and 11/m2 in T6 at 45 DAE. 
The highest weed control efficiency (WCE) 93% 
was found at 25 DAE in T5 treatment and 89% at 
45 DAE in T4, T5 and T6 treatments. Bathua was 
controlled 94% & 93% at 25 & 45 DAE and mutha 
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was controlled 71% & 75 % at 25 & 45 DAE, 
respectively. The higher tuber yield (24.49 -24.97 
t/ha) was obtained from T4, T5, and T6 treatments. 
The highest BCR (1.98) was observed in T5 
treatment. The result revealed that herbicide G – 
Finish 5EC @ 3.125 -3.75 L/ha at 15 DAP would 
be economically profitable for potato cultivation at 
Joydebpur region (AEZ 28). 

Determination of optimum dose of herbicide 
(Fops 5 EC) to control weeds in potato field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season of 
2017-2018 to find out the optimum dose of 
herbicide Fops 5EC (Quizalofop-P-Ethyl) to 
control weed in potato field. The soil was silty clay 
loam with pH 6.3 belonging to Agro Ecological 
Zone (AEZ) 28. The treatments were as follows:T1 
= Fops 5EC @ 1.25 L/ha spraying at 2-3 leaf stage 
of weed, T2 = Fops 5EC @ 1.87 L/ha spraying at 2-
3 leaf stage of weed, T3 =Fops 5EC @ 2.5 L/ha 
spraying at 2-3 leaf stage of weed, T4 = Fops 5EC 
@ 3.125 L/ha spraying at 2-3 leaf stage of weed,T5 
= Fops 5EC @ 3.75 L/ha spraying at 2-3 leaf stage 
of weed, T6= Weed free (Two hand weeding at 25 
DAP and 40 DAP) and  T7= Control (No weeding). 
It is a post emergence herbicide and the target weed 
was anguli and  khude shayma. The trial was set up 
in randomized complete block design with three 

replications. The unit plot size was 5 m  3 m. The 
crop was fertilized with cowdung 5 t/ha and 180-
40-180-20-4-1 kg/ha of NPKSZnB, respectively. 
Cowdung was applied at the time of land 
preparation. Two-third of N and full dose of other 
nutrients were applied at the time of final land 
preparation and remaining N was applied as top 
dressed at 30-35 DAP followed by irrigation. 
Potato (BARI Alu-7) was planted on 20 December, 
2017 and harvested on 20 March, 2018 at 90 DAP. 
A light irrigation was given at 5 DAP for proper 
emergence. Weed samples were collected from 

randomly selected four places by using 50cm  
50cm quadrate from each plot at 25 and 45 DAE. 
Number and dry weight of weeds were recorded 
carefully. Weed control efficiency (WCE) was 
calculated according to following formula: WCE 

(%) = 100
A

BA











where, A = Dry weight of 

weeds in no weeding plot and B = Dry weight of 
weeds in treated plot. The highest weed population 
87 and 107 /m2 were recorded in control plot at 25 
and 45 DAE, respectively. The lowest weed 

population 9 /m2 were recorded in T5 treatment at 
25 DAE and 12/m2 in T6  at 45 DAE. The highest 
weed control efficiency (WCE) 92% was found at 
25 DAE in T5 treatment and 86-91% at 45 DAE in 
T5 and T6 treatments. Anguli was controlled 100 % 
at 25 & 45 DAE, respectively and khude shayma 
was controlled 100 % at 25 and 45 DAE, 
respectively. The higher tuber yield (24.27 -24.66 
t/ha) was obtained from T4, T5, and T6 treatments. 
The highest BCR (1.94) was observed in T5 
treatment. The result revealed that herbicide FOPS- 
5EC@ 2.5 -3.75 L/ha at 2-3 leaf stage of weed 
would be economically profitable for potato 
cultivation at Joydebpur region (AEZ 28). 

Effect of different dose of herbicide (confirm) on 
weed control in wheat field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season of 
2017-2018 to find out the optimum dose of 
herbicide Confirm 48 EC (Trifluralin) to control 
weed in wheat field. The treatments were: T1 = 
Confirm 48EC @ 600 ml /ha spraying at 5 days 
after sowing (DAS), T2 =Confirm 48EC @ 800 ml 
/ha spraying at 5 DAS T3 = Confirm 48EC @ 1000 
ml /ha spraying at 5 DAS, T4 = Confirm 48EC  @ 
600 ml /ha spraying at 20 DAS, T5 =Confirm 48EC 
@ 800 ml /ha spraying at 20 DAS, T6 =Confirm 
48EC @ 1000 ml /ha spraying at 20 DAS,  T7= 
Two hand weeding at 25 DAE & 50 DAE and T8= 
No weeding (Control). The trial was set up in 
randomized complete block design with three 

replications. The unit plot size was 5 m  3 m. The 
crop was fertilized with cowdung 5 t/ha and 120-
30-90-15-2-1 kg/ha of NPKSZnB, respectively. 
Cowdung was applied at the time of land 
preparation. 2/3 of N and full dose of other nutrients 
were applied at the time of final land preparation 
and remaining 1/3 N was applied as top dressed at 
17-21 DAS followed by irrigation. Seeds of wheat 
variety (BARI Gom-30) were sown on 19 
December 2017. A light irrigation was given just 
after sowing. Weed samples were collected from 
randomly selected four places by using 50cm 

50cm quadrate from each plot at 25 and 50 DAE. 
Number and dry weight of weeds were recorded. 
Weed control efficiency (WCE) was calculated 
according to following formula: WCE (%) = 

100
A

BA











 where A = Dry weight of weeds in 

no weeding plots and B = Dry weight of weeds in 
treated plots. The crop was harvested on 1 April 
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2018. Yield and yield contributing characters were 
recorded and analyzed statistically. Higher weed 
control efficiency (82-87%) was found in T3 and T6 
treatment at 25 DAE and 50 DAE. The higher grain 
yield (3.65-3.94 t/ha) was obtained from all the 
treatments except control. The highest BCR (1.75) 
was observed in T3 and T6 treatments. The result 
revealed that herbicidal weed management (T3 = 
Confirm 48EC @ 1000 ml /ha spraying at 5 DAS 
and T6 =Confirm 48EC @ 1000 ml /ha spraying at 
20 DAS would be economically profitable for 
wheat cultivation.  

Determination of different doses of herbicide 
(CLIO) to control weeds in maize field 

An experiment was conducted at the research field 
of Agronomy Division, Joydebpur, Gazipur during 
the kharif-1 season of 2016-2017 and rabi 2017-
2018 to find out the optimum rate of herbicide 
(CLIO) to control weeds in maize field. The land 
was medium high and the soil was clay loam in 
texture. Six treatments viz., i) CLIO @ 35.00 
ml/ha, ii) CLIO @55.00 ml/ha, iii) CLIO @75.00 
ml/ha, iv) CLIO @95.00 ml/ha, v) CLIO @115.00 
ml/ha and vi) No weeding (Control). Seeds of 
maize variety (BARI Hybrid maize-9) were sown 
on 03 April 2017. The unit plot size was 3m x 4m. 
Maize crop was fertilized with 190-90-75-80-7 
kg/ha of N, P, K, S, Zn, B as urea, triple super 
phosphate, muriate of potash, gypsum and zinc 
sulphate. One third of N, whole amount of TSP, 
MoP, gypsum, zinc sulphate and boric acid were 
applied as basal. Remaining 2/3rd N was top 
dressed at 25 and 45 DAS. Seeds of maize were 

sown in line maintaining 60 cm  20 cm spacing. 
Three irrigations were given to the crop at 21, 45 
and 60 DAS. Herbicides were sprayed with a 
Knapsack sprayer at 10 DAS. Weed samples were 
collected at 25 and 45 DAS. Data on yield 
components were taken from 10 plants and grain 
yield was taken from whole plot. Collected data 
were analyzed statistically using MSTAT-C 
program. Weed control efficiency (WCE) was 
calculated according to following formula: WCE 

(%) = 100
A

BA











 where A = Dry weight of 

weeds in no weeding plots and B = Dry weight of 
weeds in treated plots. Major weeds flora in this 
experiment were Bathua (Chenopdium album), 
Durba (Cyradon dactylon), Anguli (Digitaria  
sanguinalis), Helencha (Jussica repens), Hatishur 
(Heliotropium indicum), Shama (Echinochola 
crusgalli), Bangchora, Swetlomy (Gnaphlium 

japonicum), Mutha (Cyperus rotundus), Shaknote 
(Amaranthus viridis), Gaicha (Paspalum 
commersonii), Chapra (Elusine indica), Bon Masur 
(vicia sp.).The maximum weed control efficiency 
over control both at 25 DAS (84.95 % in Kharif-1 
2017 and 89.95% in rabi 2017-18) and at 45 DAS 
(80.48 % in Kharif-1 2017 and 89.45% in rabi 
2017-18), respectively in spraying of CLIO 
@115.00 ml/ha. But the highest MBCR both in 
Kharif-1 2017 (2.28) and rabi 2017-18(2.41) was 
observed in spraying of CLIO @ 95.00 ml/ha and 
the lowest in no weeding. The result revealed that 
herbicidal weed management (T3 = CLIO @ 95.00 
ml/ha spraying at 10 DAS would be economically 
profitable for maize cultivation.  

Effect of different doses of Bajna 55 SE 
(Atrazine 50%+Mesotrine 5%) herbicide for 
controlling weeds in maize field 

A field experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur, during rabi season 
2017-18 to select the suitable herbicide doses for 
controling weed in maize field. The treatments 
were: T1: BAJNA 55% SC @ 0.50 L/ha, T2: 
BAJNA 55% SC @ 1.25 L/ha, T3: BAJNA 55% 
SC @ 2.0 L/ha, T4: BAJNA 55% SC @ 2.75 L/ha, 
T5: BAJNA 55% SC @ 3.5 L/ha, T6: Weed free, 
T7: Hand Weeding. The trial was set up in 
randomized complete block design with three 

replications. The unit plot size was 3m  3 m. Test 
crop was BARI hybrid maize-9. The crop was 
fertilized with cowdung 5 t/ha, 250-55-110-40-5-
1.5 kg/ha of N P KSZnB, respectively. 1/3 N and all 
other fertilizers were applied during final land 
preparation. Remaining 2/3 N were top-dressed in 
two equal splits at 30 and 60 DAE followed by 
irrigation. A light irrigation was given after sowing 
for uniform emergence of seeds. Weed samples 
were collected from randomly selected four places 
from each plot at 25 and 50 DAS. Number and dry 
weight of weeds were recorded. Weed control 
efficiency (WCE) was calculated according to 

following formula: WCE (%) = ;100
A

BA











 

where, A = Dry weight of weeds in no weeding 
plots and B = Dry weight of weeds in treated plots. 
Yield and yield contributing characters were 
recorded and analyzed statistically. Shayma 
(Echinochola crusgali), Helencha (Enhydra 
fluetuans), Durba (Cynodon dactylon), Chapra 
(Eleusine indica) and Mutha (Cyperus rotundus) 
were the common and dominant weeds in the 
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maize field. The highest WCE of 85.5% & 89.5% 
was found in T1 and T5 treatment at 25 DAE and 50 
DAE, respectively, followed by T3 treatment. The 
highest gross margin of Tk 87050/ha and BCR of 
2.24 was obtained from T5. The result revealed that 
Spraying of herbicide Bajna 55% SC @ 3.5 L /ha 
at 7 days after emergence of weed would be the 
most effective for controlling weed in maize field.  

Effect of different doses of herbicide Patron-
40EC (Pendamethylin 40%) for controlling 
weed in onion field 

An experiment was conducted at Agronomy field 

of Bangladesh Agricultural Research Institute 

(BARI), Joydebpur, Gazipur and RARS, Jashore 

during rabi season of 2017-18 to find out the 

optimum rate of herbicide to control in onion field. 

The treatments were: T1 = Patron-40EC  @ 0.5 

L/ha at 2-3 leaf stage of weed, T2 = Patron-40EC 

@ 0.75 L/ha at 2-3 leaf stage of weed  T3 = Patron-

40EC @ 1.0 L/ha at 2-3 leaf stage of weed, T4 = 

Patron-40EC @ 1.25 L/ha at 2-3 leaf stage of 

weed, T5 = Patron-40EC @ 1.5 L/ha at 2-3 leaf 

stage of weed, T6 = Weed free (Two hand weeding 

at 25 and 50 DAT) and T7= Control (No Weeding).  

The weedicide was sprayed at 04 February, 2018.  

The variety of onion was Taherpuri and spacing 

was 20 cm X 10 cm. The experiment was laid out 

with randomized complete bock design with three 

replications. The plot size was 3 m x 3 m. The 

recommended fertilizer dose was used with 120-

39-75-20 kg/ha N-P-K-S, respectively. Half of N, 

K and full dose of P, S were applied at the time of 

final land preparation and remaining N and K were 

applied as top dress at 25 and 50 days after planting 

(DAP) followed by irrigation. The crop was 

planted on 20 January, 2018. Weed control 

efficiency (WCE) was calculated according to 

following formula: WCE (%) = ;100
A

BA











 

where, A = Dry weight of weeds in no weeding 

plots and B = Dry weight of weeds in treated plots. 

The crop was harvested on 07April, 2018. Yield 

and yield contributing characters were recorded and 

analyzed statistically. The highest mean weed 

control efficiency (91.1%) was found in T1 and 

lowest (81.2%) was found in T5 treatment. T2 and 

T5 gave the identical yield of 5.44 and 5.56 t/ha, 

respectively. Two hand weeding would be the best 

option for getting maximum yield (6.40 t/ha) of 

onion but from economic point of view, spraying of 

Patron 40EC @ 1.5 L/ha at 2-3 leaf stage of weed 

might be one of the weed managements option in 

onion field at Gazipur.  

Determination of optimum dose of herbicide 
(Pendulum 33EC) to control weeds in potato 
field 

The field experiment was conducted at the 
Agronomy research field of BARI, Joydebpur, 
Gazipur and Regional Agricultural Research 
Station, Burirhat, Rangpur during rabi season of 
2017-2018 to find out the optimum rate of 
herbicide to control weeds in potato field. The 
treatments were: T1: Pendulum 33EC @ 1.0 L/ha at 
5 DAP  (Days after planting), T2:Pendulum 33EC 
@ 1.5 L/ha at 5 DAP, T3:Pendulum 33EC @ 2.0 
L/ha at 5 DAP, T4:Pendulum 33EC @ 2.5 L/ha at 5 
DAP, T5:  Pendulum 33EC @ 3.0 L/ha at 5 DAP, 
T6: Hand weeding (2 times) T7: Control (No 
weeding).The trial was set up in randomized 
complete block design with three replications. The 

unit plot size was 3 m  3 m. The crop was 
fertilized with cowdung 5 t/ha and 135-30-135-15-
4-1 kg/ha of PKSZnB, respectively. Cowdung was 
applied at the time of land preparation. Half of N, 
K and full dose of P, S, Zn and B were applied at 
the time of final land preparation and remaining N 
and K were applied as top dressed at 30 and 35 
DAP during earthing up operation. Tubers of 
potato variety BARI Alu-7 were planted on 20 
December 2017 at Joydebpur and 23 December 
2017 at Burirhat. A light irrigation was given after 
planting. Weed samples were collected from 

randomly selected three places by using 50 cm  50 
cm quadrate from each plot at 30 DAP and 50 
DAP. Weed control efficiency (WCE) was 
calculated according to following formula: WCE 

(%) = 100
A

BA











where A = Dry weight of 

weeds in no weeding plots and B = Dry weight of 
weeds in treated plots. The crop was harvested on 
20 March 2018 at Joydebpur and 21 March, 2018 
at Burirhat. Yield and yield contributing characters 
were recorded and analyzed statistically with the 
computer programme CROPSTAT. Means was 
adjusted by LSD test at 5% level of significance. 
Among the weed species the most dominant weeds 
species were Maloncho (Alternathera 
philoxeroides) at Joydebpur and Durba (Cynodon 
dactylon) at Burirhat in potato field. The highest 
WCE (weed control efficiency) at 25 DAP was 
found in T5 treatment (88.50%) in Joydebpur and 
T6 treatment (83.33%) at Burirhat and at 50 DAP 
the highest WCE was found in T6 treatment in both 
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locations (84.91% in Joydebpur and 85.13% in 
Burirhat). The highest tuber yield (22.67 t/ha in 
Joydebpur and 25.48 t/ha in Burirhat) were 
obtained from T5 (Pendulum 33EC @ 3.0 L/ha at 5 
DAP). Treatment T5 gave the maximum BCR 
(1.86). So, Pendulum 33EC @ 3.02 L/ha at 5 DAP 
would be an option for controlling weed and also 
obtaining maximum yield of potato. 

Effect of different doses of herbicide (Union 
Super 5 EC) for controlling weeds in potato field 

The field experiment was conducted at a 
Agronomy research field of Bangladesh 
Agricultural Research Institute, Joydebpur and 
Regional Agricultural Research Station, Burirhat, 
Rangpur during rabi season of 2017-2018 to find 
out the optimum rate of herbicide to control weeds 
in Potato field. The treatments were: T1: Union 
Super 5 EC @ 300 ml/ha, T2:Union Super 5 EC @ 
450 ml/ha, T3:Union Super 5 EC @ 600 ml/ha, 
T4:Union Super 5 EC @ 750 ml/ha, T5:Union 
Super 5 EC @ 900 ml/ha, at 2-3 leaf stage of weed, 
T6: Hand weeding (2 times) T7: Control (No 
weeding). The trial was set up in randomized 
complete block design with three replications. The 

unit plot size was 3 m  3 m. The crop was 
fertilized with cowdung 5 t/ha and 135-30-135-15-
4-1 kg/ha of NPKSZnB, respectively. Cowdung 
was applied at the time of land preparation. Half of 
N, K and full dose of P, S, Zn and B were applied 
at the time of final land preparation. Remaining N 
and K were applied as top dressed at 30 and 35 
days after planting (DAP) during earthing up 
operation. Tubers of potato variety BARI Alu-7 
were planted on 18 December 2017 at Joydebpur 
and 23 December 2017 at Burirhat. A light 
irrigation was given after planting. Weed samples 
were collected from randomly selected three places 

by using 50 cm  50 cm quadrate from each plot at 
30 DAP and 50 DAP. Weed control efficiency 
(WCE) was calculated according to following 

formula: WCE (%) = 100
A

BA











where A = 

Dry weight of weeds in no weeding plots and B = 
Dry weight of weeds in treated plots. The crop was 
harvested on 17 March 2018 at Joydebpur and 20 
March 2018 at Burirhat. Yield and yield 
contributing characters were recorded and analyzed 
statistically with the computer programme 
CROPSTAT. Means was adjusted by LSD test at 
5% level of significance. Among the weed species 
the most dominant weeds species were Shetlomi 
(Gnaphalium affine) at Joydebpur and Mutha 

(Cyperus rotundus) at Burirhat in potato field. The 
highest WCE was found in T6 treatment (82.47% at 
25 DAP and 83.65% at 50 DAP in Joydebpur and 
83.53% at 25 DAP and 82.13% at 50 DAP in 
Burirhat) followed by T3 treatment. The highest 
tuber yields (20.43 t/ha at Joydebpur and 27.29 t/ha 
at Burirhat) were obtained from T6 (hand weeding) 
treatment. Among the different herbicidal doses T3 
(Union Super 5 EC @ 600 ml/ha at 2-3 leaf stage 
of weed) gave the maximum yield (20.07 t/ha at 
Joydebpur and 26.71 t/ha at Burirhat). Treatment 
T3 gave also the maximum BCR (1.66). So, Union 
Super 5 EC @ 600 ml/ha at 2-3 leaf stage 
application would be an option for controlling 
weeds and also obtaining maximum yield of potato.  

Effect of different doses of herbicide (Bappy 18 
WP) for controlling weeds in onion field 

The experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute, Joydebpur and Regional Agricultural 
Research Station, Jashore, during rabi season of 
2018 to find out the optimum rate of herbicide 
(Bappy 18 WP) and its effect on growth and yield 
of onion. The treatments were: T1: Bappy 18 WP 
@ 375 gm/ha at 5 DAP, T2:Bappy 18 WP @ 562.5 
gm/ha at 5  DAP, T3:Bappy 18 WP @ 750 gm/ha at 
5 DAP, T4:Bappy 18 WP @ 937.5 gm/ha at 5 DAP, 
T5:  Bappy 18 WP @ 1125 gm/ha at 5 DAP, T6: 
Hand weeding (2 times) T7: Control (No weeding). 
The trial was set up in randomized complete block 
design with three replications. The unit plot size 

was 3 m  3 m. The crop was fertilized with 
cowdung 5 t/ha and 90-45-120-30-3-1.4 kg/ha of 
NPKSZnB, respectively. Cowdung was applied at 
the time of land preparation. Half of N, K and full 
dose of P, S, Zn, B were applied at the time of final 
land preparation and remaining N and K were 
applied as top dressed at 25 and 50 DAP followed 
by irrigation. Seedlings of onion variety 
(Taherpuri) were transplanted on 20 January 2018 
at Joydebpur and 24 January 2018 at Jashore. A 
light irrigation was given after transplanting. Weed 
samples were collected from randomly selected 

three places by using 50 cm  50 cm quadrate from 
each plot at 25 DAP and 50 DAP. Number and dry 
weight of weeds were recorded. Weed control 
efficiency (WCE) was calculated according to 
following formula: WCE (%) = 

100
A

BA











where A = Dry weight of weeds in 

no weeding plots and B = Dry weight of weeds in 
treated plots. The crop was harvested on 4 April 
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2018 at Joydebpur and 10 April 2018 at Jashore. 
Yield and yield contributing characters were 
recorded and analyzed statistically with the 
computer programme CROPSTAT. Among the 
weed species the most dominant weeds species 
were Maloncho (Alternathera philoxeroides) at 
Joydebpur and Mutha (Cyperus rotundus) at 
Jashore in onion field. The highest WCE (weed 
control efficiency)  at 25 DAP, (58.57% at 
Joydebpur and 60.42% at Jashore was found in T3 
(Bappy 18 WP @ 750 g/ha at 5 DAP) treatment 
and T6 (hand weeding) treatment, respectively. But 
at 50 DAP T6 gave the highest WCE in both the 
locations. The highest yield (7.74 t/ha in Joydebpur 
and 7.67 t/ha in Jashore) were obtained from T6 

(hand weeding) treatment but among the different 
herbicidal doses T3 (Bappy 18 WP @ 750 g/ha at 5 
DAP) gave the maximum yield (7.22 t/ha in 
Joydebpur and 6.68 t/ha in Jashore. Treatment T3 

also gave the maximum BCR (2.78). So, Bappy 18 
WP @ 750 g/ha at application at 5 DAP would be 
an option for controlling weeds and also obtaining 
maximum yield of onion.   

Determination of optimum dose of herbicide 
(Mimstar 25 EC) to control weeds in potato field 

The experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur and  
Regional Agricultural Research Station, Burirhat, 
Rangpur during rabi season of 2017-18 to find out 
the optimum rate of herbicide against weeds in 
potato field and  to know the weed control 
efficiency(WCE). The treatments were T1:Mimstar 
25 EC @ 0.5 L /ha, T2: Mimstar 25 EC @ 0.75 L 
/ha, T3: Mimstar 25 EC @ 1.00 L /ha, T4: Mimstar 
25 EC @ 1.25 L /ha, T5: Mimstar 25 EC @ 1.5 L 
/ha at 4 DAP.  T6:Weed free (two hand weeding) 
and T7: Control (No weeding). Among the weed 
species, Chenopodium album (Bathua) is  the most 
dominant weed. The weedicide was sprayed at 24 
December, 2017.  The variety of potato was BARI 
Alu -7 and maintaining spacing  60 cm ×  25 cm. 
The design was randomized complete block with 
three replications. The plot size was 3 m ×  3 m. 
The recommended fertilizer dose was used with 
135-30-135-15-4-1 kg/ha of N-P-K-S-Z n-B (FRG-
2012) . Phosphorus, sulphur, magnesium, zinc and 
boron and half of nitrogen and potassium were 
applied as basal during final land preparation. The 
remaining N and K were applied as side dressing at 
30-35 DAP during earthing up. Tuber was planted 
on 20 december 2017. Number and dry weight of 

weeds were recorded. Weed control efficiency 
(WCE) was calculated according to following 

formula: WCE (%) = 100
A

BA











where A = 

dry weight of weeds in no weeding plots and B = 
Dry weight of weeds in treated plots. The crop was 
harvested on 20 March 2018. Yield and yield 
contributing characters were recorded and analyzed 
statistically. Means was adjusted by LSD test at 5% 
level of significance. The highest WCE 92% at 
Gazipur and 91% at Rangpur was found in T6 (two 
hand weeding) treatment. The highest yield (25.65 
t/ha) at Gazipur and (35.20 t/ha) at Rangpur were 
obtained from T6 (two hand weeding) treatment. 
The highest BCR was calculated in T3 (2.71 at 
Gazipur and 3.58 at Rangpur). The result revealed 
that two hand weeding would be the best option for 
getting maximum yield of Potato. But at the 
economic point of view, herbicidal treatment, 
spraying of Mimstar 25 EC @ 1.00 L /ha at 4 DAP 
would be the economically profitable for 
controlling weeds in potato field.  

Effect of different doses of herbicide (Panida 
33EC) for controlling weed in onion field 

A experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute (BARI),  Joydebpur, Gazipur and  RARS, 
Jashore during rabi season of 2017-18 to  find out 
the optimum dose of herbicide and  to  control 
weeds in onion field. The treatment were 
T1=Panida 33EC @ 1.0 L/ha spraying at 3 
DAT(Days after transplanting), T2=Panida 33EC @ 
1.5 L/ha spraying at 3 DAT, T3=Panida 33EC @ 
2.0 L/ha spraying at 3 DAT, T4=Panida 33EC @ 
2.5 L/ha spraying at 3 DAT, T5 =Panida 33EC @ 
3.0 L/ha spraying at 3 DAT,T6 =Weed free (twos 
hand weeding),T7 =Control (No Weeding).The 
weedicide was sprayed at 24 January, 2018.  The 
variety of onion was Taherpuri and maintaining 
spacing 20 cm ×  10 cm. The design was 
randomized complete block with three replications. 
The plot size was 3 m ×  3 m. The crop was 
fertilized with cowdung 5 t/ha and120-39-75-20 
kg/ha of NPKS, respectively. Cowdung was 
applied at the time of land preparation. Half of N, 
K and full dose of P, S were applied at the time of 
final land preparation and remaining N and K were 
applied as top dressed at 25 and 50 DAP followed 
by irrigation. Onion seedlings were transplanted on 
20 January, 2018.  Number and dry weight of 
weeds were recorded. Weed control efficiency 
(WCE) was calculated according to following 
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formula: WCE (%) = 100
A

BA











where A = 

dry weight of weeds in no weeding plots and B = 
Dry weight of weeds in treated plots. The crop was 
harvested on 07April, 2018. Yield and yield 
contributing characters were recorded and analyzed 
statistically. Means was adjusted by LSD test at 5% 
level of significance.  Highest bulb yield (7.5 t/ha) 
was obtained at Gazipur and (7.63 t/ha) at Jashore 
from T6 (two hand weeding) treatment which was 
statistically similar with T3. The highest BCR was 
calculated in T3 (2.9 at Gazipur and 2.88 at 
Jashore). The result revealed that two hand 
weeding would be the best option for getting 
maximum yield of onion. Among herbicidal weed 
control, spraying of Panida 33EC @ 2.0 L/ha 
spraying at 3 DAT would be the economically 
profitable for controlling weeds in onion field.  

Effect of different doses of herbicide (Pendistar 
33 EC) for controlling weed in onion field 

A experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur and Regional 
Agricultural Research Station, Jashore during rabi 
season of 2017-18 to  find out the optimum dose of 
herbicide  to control weeds in onion field. The 
treatments were T1=Pendistar 33 EC @ 1.0 L/ha 
spraying at 3-4 DAT, T2=Pendistar 33 EC @ 1.5 
L/ha spraying at 3-4 DAT,T3= Pendistar 33 EC @ 
2.0 L/ha spraying at 3-4 DAT,T4=Pendistar 33 EC 
@ 2. 5 L/ha spraying at 3-4 DAT, T5= Pendistar 33 
EC @ 3.0 L/ha spraying at 3-4 DAT, T6= Weed 
free (two hand weeding),T7=No Weeding 
(Control). The weedicide was sprayed at 24 
January, 2018.  The variety Taherpuriof onion was 
transplanted on 20 January and maintaining 
spacing 20 cm × 10 cm. The design was randomize 
complete block with three replications. The plot 
size was 3 m × 3 m. The crop was fertilized with 
cowdung 5 t/ha and120-39-75-20 kg/ha of NPKS, 
respectively. Cowdung, half of N, K and full dose 
of P, S were applied at the time of final land 
preparation and remaining N and K were applied as 
top dressed at 25 and 50 DAP followed by 
irrigation. Onion seedlings were transplanted on 20 
January, 2018.  Number and dry weight of weeds 
were recorded. Weed control efficiency (WCE) 
was calculated according to following formula: 

WCE (%) = 100
A

BA











where A = dry weight 

of weeds in no weeding plots and B = Dry weight 
of weeds in treated plots. The crop was harvested 

on 07April, 2018. Yield and yield contributing 
characters were recorded and analyzed statistically. 
Means was adjusted by LSD test at 5% level of 
significance. The highest bulb yield (5.33 and 6.06 
t/ha) was obtained from T6 at Gazipur and Jashore 
which was statistically similar with T3 where yield 
(5.13 t/ha) was obtained at Gazipur and (5.63 t/ha) 
at Jashore.  Higher BCR was calculated in T3 (1.93 
at Gazipur and 2.12 at Jashore. The result revealed 
that two hand weeding would be the best option for 
getting maximum yield of onion. But economic 
point of view, spraying of Pendistar 33 EC @ 2.0 
L/ha spraying at 3-4 DAT might be economically 
profitable for controlling weed in onion field at 
Joydebpur and Jashore region. 

Effect of different doses of herbicide (Quipet-
20EC) for controlling weed in onion field 

A experiment was conducted at Agronomy 
research field of Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur and Regional 
Agricultural Research Station, Jashore during rabi 
season of 2017-18 to find out the optimum dose of 
herbicide against weeds in onion field and   to 
know the weed control efficiency. The treatments 
were: T1 =Quipet-20EC  @ 95ml/ha at 2-3 leaf 
stage of weed, T2 = Quipet-20EC @ 142.5ml/ha at 
2-3 leaf stage of weed, T3 = Quipet-20EC @ 
190ml/ha  at 2-3 leaf stage of weed, T4 = Quipet-
20EC @ 237.5ml/ha at 2-3 leaf stage of weed, T5 = 
Quipet-20EC @ 285ml/ha at 2-3 leaf stage of 
weed, T6 = Weed free (two hand weeding) and T7= 
Control (No Weeding). The weedicide was sprayed 
at 04 February, 2018.  The variety Taherpuri of 
onion was transplanted on 20 January 2018 and 
maintaining spacing 20 cm × 10 cm. The 
experiment was laid out with randomized complete 
block with three replications. The plot size was 3 m 
× 3 m. The crop was fertilized with cowdung 5 t/ha 
and120-39-75-20 kg/ha of NPKS, respectively. 
Cowdung, half of N,K and full dose of P, S were 
applied at the time of final land preparation and 
remaining N and K were applied as top dressed at 
25 and 50 DAT followed by irrigation. Number and 
dry weight of weeds were recorded. Weed control 
efficiency (WCE) was calculated according to 
following formula: WCE (%) = 

100
A

BA











where A = dry weight of weeds in 

no weeding plots and B = Dry weight of weeds in 
treated plots. The crop was harvested on 07April, 
2018. Yield and yield contributing characters were 
recorded and analyzed statistically. Means was 
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adjusted by LSD test at 5% level of significance. 
The maximum weed control efficiency over control 
(60% at Joydebpur and 65% at Jashore) was 
recorded in Quipet-20EC @ 190 ml/ha spraying at 
2-3 leaf stage. The highest bulb yield (6.40 t/ha) 
was obtained at Gazipur and (8.67 t/ha) at Jashore 
from T6 (two hand weeding) treatment which was 
statistically similar with T3 treatment. Higher BCR 
was also recorded in T3 (1.99 at Gazipur and 2.64 at 
Jashore). Among the different  rates of herbicide, 
Quipet-20EC @ 190ml/ha at 2-3 leaf stage of weed 
showed the  best results. The result revealed that 
two hand weeding would be the best option for 
getting maximum yield of onion. However, 
spraying of Quipet-20EC @ 190ml/ha at 2-3 leaf 
stage of weed might be economically profitable for 
controlling weeds in onion field.  

Multiple Cropping 

Intercropping mungbean with okra at varying 
plant population 

The experiment was conducted at the research field 
of Agronomy division, BARI, Joydebpur, Gazipur 
during rabi season of 2017-18 to find out the 
appropriate combination of okra and mungbean 
intercroping. Seven treatment combinations viz., 
T1= Sole okra (50 cm × 40 cm), T2= Okra (100%) 
(50 cm × 40 cm)+ 1row mungbean(60%) in 
between two row okra, T3= Okra (100%) (50 cm × 
40 cm)+  mungbean broadcast  (60%), T4= Okra 
(94%) (70cm × 30 cm) + 2 rows mungbean in 
between two row okra (85%), T5= Okra (94%) 
(70cm × 30 cm)+ mungbean broadcast (85%),T6= 
Okra (70%) (70cm × 40 cm) + 2 rows mungbean in 
between two rows okra (85%), T7= Okra (70%) 
(70cm × 40 cm) + mungbean broadcast (85%) were 
tested. The experiment was laid out in RCB design 
with 3 replications. The unit plot size was 3.6 m × 
3.2 m. Okra var.BARI Dharos-1 and mungbean 
var. BARI Mung-6 were used as test crop in this 
experiment. Seeds of both crops were sown on 8 
March 2018. Fertilizers @ 120-40-80-20- 3-2 kg/ha  
of NPKSZnB + CD: 5 t/ha were applied in sole 
okra and in intercrop treatments. One fourth N and 
all other fertilizers were applied as basal during 
final land preparation. Rest N was applied at 20, 40 
and 60 DAS in three equal splits. Chemical 
fertilizers were used in the form of urea, triple 
super phosphate, muriate of potash, gypsum, zinc 
sulphate and boric acid. Intercultural operations 
like watering, weeding and pest control were done 
as and when required. Okra was harvested during 
30 April to 27 May 2018. Mungbean was harvested 

on 13 May and 22 May 2018. Yield components of 
both crops were taken from randomly selected 5 
plants from each plot. Yields of both the crops 
were taken from whole plot. Okra equivalent yields 
were computed using the formula of 
Bandyopadhaya (1984). Treatments were compared 
in terms of land equivalent ratio and % land save 
using the formula developed by Willey (1985). 
Collected data of two crops were analyzed 
statistically and the means were adjudged using 
LSD test at 5% level. Benefit-cost analysis was 
also done. The highest okra yield (11.85 tha-1) was 
recorded in sole okra plot. Maximum okra 
equivalent yield (14.10 tha-1) was recorded in okra 
(100%) (50 cm × 40 cm) + 1row mungbean (60%) 
in between 2 row okra combination. The highest 
gross return (Tk. 282000/ha), and BCR (3.55) also 
obtained from same treatment. The result revealed 
that Okra (100%) (50 cm x 40 cm) + 1 row 
mungbean (60%) in between 2 row okra 
combination would be suitable for higher 
productivity and economic return. 

Intercropping cabbage with sweet gourd at 
different cabbage planting geometry 

The experiment was conducted at the research field 
of Agronomy Division, BARI, Joydebpur and 
ARS, Rajbari during rabi seasons of 2016-17 and 
2017-18 to find out appropriate planting geometry 
of cabbage (var. BARI Badhacopy-1) in sweet 
gourd (var. BARI Mistikumra-2) + cabbage 
intercropping having minimum crop competition. 
Different treatments were: T1 = sole sweet gourd 
(2m × 2m) , T2=100% sweet gourd (2m × 2m) + 
100% cabbage (50 cm × 50 cm), T3 =100% sweet 
gourd (2m × 2m) + 62.5% cabbage (50 cm × 80 
cm), T4 =100% sweet gourd (2m × 2m) + 50% 
cabbage (50 cm × 100 cm), T5 =100% sweet gourd 
(2m × 2m) + 39%  cabbage (80 cm × 80 cm), T6 

=100% sweet gourd (2m × 2m) + 31%  cabbage 
(80 cm × 100 cm) and T7 = sole cabbage (50cm × 
50cm). T7 treatment was absent at Rajbari. The 
experiment was laid out in a RCB design with 3 
replications. Twenty five days old seedlings of 
cabbage were transplanted on 25 November, 2016 
and 2017 at Joydebpur and  on 12 November 2016 
and 2017 at Rajbari. Thirty days old seedlings of 
sweet gourd were transplanted on 10 December 
2016 and 2017  at Joydebpur and  on 27 November 
2016 and 2017  at Rajbari. Fertilizers @ 80-36-
100-24-2-2 kg/ha NPKSZnB+ CD: 5 t/ha were 
applied in sole sweet gourd. Fertilizers @ 100-
50.5-90.5-18-2.3 kg/ha NPKSZnB+ CD: 5 t/ha 
were applied in  sole cabbage and intercrop 



  BARI Annual Report 2017-18 ▐   223 

combination. Cowdung and KSZnB was applied in 
pit 7 days before transplanting of cabbage and 
sweet gourd seedlings, while urea and MoP were 
top dressed in two equal splits at 15 and 35 DAT to 
cabbage. Sweet gourd harvesting was started from 
90 DAT and four harvesting was done up to 1-5 
April, 2017 and 2018. Cabbage was harvested two 
times (55 and 70 DAT) at Joydebpur. On the other 
hand, at Rajbari, sweet gourd harvesting was 
started from 105 DAT and harvesting was done 
four times and cabbage was harvested three times 
(74, 80 and 84 DAT). The results revealed that the 
highest sweet gourd yield (22.29 t/ha  at Joydebpur 
and 31.83 t/ha at Rajbari) was recorded in sole 
sweet gourd and the lowest (9.25 t/ha at Joydebpur 
and 15.02 t/ha at Rajbari) was found in (100% 
sweet gourd + 100%  cabbage.  Significantly the 
highest cabbage yield (54.69 t/ha) was recorded in 
sole cabbage at Joydebpur, whereas, at Rajbari  the 
highest  cabbage yield  (78.70 t/ha) was found in 
100% sweet gourd + 100% cabbage combination. 
Among intercropping treatments, the highest sweet 
gourd yield (21.12 t/ha at Joydebpur; 23.59 t/ha at 
Rajbari) was recorded in T6 treatment, whereas, the 
highest cabbage yield (54.69 t/ha at Joydebpur; 
72.70 t/ha at Rajbari) was recorded in T2 treatment 
at both the locations. Averaged over the years, 
maximum sweet gourd equivalent yield (46.71 
t/ha), gross return (Tk.373698/ha) and benefit cost 
ratio (2.99) were obtained from T4 treatment which 
was followed by T3 treatment at Joydebpur 
location. But at Rajbari, the highest (SEY) (64.21 
t/ha), gross return (Tk.513646.67/ha)  and benefit 
cost ratio (3.62 were recorded in T2 treatment. The 
results revealed that 100% sweet gourd + 50 - 
62.5% cabbage combination (T3 and T4) for 
Joydebpur and 100% sweet gourd + 100% cabbage 
combination (T2) for Rajbari would be suitable for 
higher productivity and economic return.  

Fertilizer management in hybrid maize-squash 
intercropping  

An intercropping experiment was carried out at 
BARI central farm, Gazipur during rabi season of 
2016-17 and 2017-18 to determine optimum 
fertilizer dose for hybrid maize squash 
intercropping system. The soil of the experimental 
field of Joydebpur was silty loam in texture with 
pH 5.8 belonging to Chhiata series under AEZ-28. 
The soil was low in organic matter and deficient in 
total nitrogen, exchangeable potassium and 
available sulphur. Available phosphours was low in 
Joydebpur . Five fertilizer packages viz., i) 250-75-
120 50-4-2, kg/ha of NPKSZnB, ii) 275-85-135-

55-5-2 kg/ha of NPKSZnB, iii) 300-95-150-60-6-2 
kg/ha of NPKSZnB,  iv) 325-105-165-65-7-2 kg/ha 
of NPKSZnB and v) 350-115-180-70-8-2 kg/ha of 
NPKSZnB were tested on hybrid maize-squash 
intercropping system. The experiment was laid out 
in a randomized complete block design with three 
replications. The unit plot size was 5.0 m × 3.0 m. 
The hybrid maize (var. BARI Hybrid maize-9) and 
squash (Balam house) were used in this 
experiment. Seeds of maize and squash were sown 
on November 19 in 2016 and November 27 in 
2017. The 1/3 amount of all fertilizer were used for 
maize and rest amount of fertilizer were used for 
squash. In case of maize the full amount of P, K, S, 
Zn, B and 1/3 N  were applied as basal in the form 
of triple super phosphate, muriate of potash, 
gypsum, zinc sulphate, boric acid and urea, 
respectively. The remaining N was top dressed in 
two equal splits at 30 and 60 days after sowing 
(DAS) to maize rows. In case of squash except urea 
and MoP full amount of other fertilizer were 
applied in pit and urea and MoP were applied in 
two equal split at 7 and 20 DAS as ring method.  A 
light irrigation was given after sowing for proper 
establishment of crops. Subsequently three 
irrigations were applied at 30, 60 and 90 DAS. Two 
hand weeding were done at 20 and 40 DAS to keep 
the crops reasonably weed free. Light availability 
was measured by PAR Ceptometer (Model – LP-
80, Accu PAR, Decagon, USA). Yield components 
of maize and squash were taken from randomly 
selected 10 plants from each plot. Maize was 
harvested at 145 DAS in 2017 and at 155 DAS in 
2018. Squash harvesting started from 65 DAS in 
2017 and 67 DAS in 2018. Yields of both the crops 
were taken from whole plot. Equivalent yields were 
computed by converting yield of intercrop on the 
basis of prevailing market price of individual crop 
using the formula of Bandyopadhaya (1984). Data 
on yield and yield components of both the crops 
were analyzed statistically and the means were 
adjusted using LSD. Economic analysis was also 
done. The highest squash yield (18.38 t/ha in 2017 
and 16.67 t/ha in 2018) was obtained with N300 P95 

K150 S60 Zn6 B2 kg/ha. This combination also gave 
the highest maize equivalent yield (23.9 t/ha in 
2017 and 22.65 t/ha in 2018), gross return 
(TK.286800/ha in 2017 and TK.271800/ha in 
2018) and benefit cost ratio (2.84 in 2017 and 2.68 
in 2018). The results revealed that maize (100%)  
squash (100%) intercropping with N300 P95 K150 S60 
Zn6 B2 kg/ha might be economically feasible for 
maize squash intercropping system.  
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Intercropping of cabbage with maize 

The experiment was carried out at the reaserch field 
of Agricultural Research Station, Rajbari, Dinajpur 
during rabi season of 2016-2017 and 2017-18. Five 
different treatments were employed in the study 
viz. T1= Sole maize (60 cm × 20 cm), T2= Maize 
normal planting (75 cm × 25 cm) + 1 row cabbage 
(50 cm × 50 cm) T3= Maize paired row (150 cm/ 
37.5 cm × 25 cm)+ 2 row cabbage(50cm×50cm) 
T4= Maize planting (60 cm × 20 cm)+ 1 row 
cabbage (60 cm × 50 cm), T5= Maize paired row 
(120 cm/ 30 cm × 20 cm)+ 2 row cabbage (60 cm × 
50 cm). The experiment was laid out in randomized 
complete block (RCB) design with three 
replications. Fertilizers were applied @ 260-72-
148-48-4-2 kg/ ha N-P-K-S-Zn-B in the form of 
Urea-TSP-MoP-gypsum-zinc sulphate-boric acid 
for both the sole maize and intercrop combinations. 
One third of urea and full amount of other 
fertilizers were applied at final land preparation. 
Remaining urea was applied at 30 and 60 DAS in 
two equal splits. Maize (BARI hybrid maize 9) was 
sown on 02 November 2016 and 08 November 
2017 and cabbage (BARI Badhacopy-1) was sown 
on 12 November 2016 and 18 November 2017.  
Two irrigations were done after top dressing of 
urea. Cabbage was harvested on January 10, 2017 
and 16 January 2018 and the maize on April 10, 
2017 and 17 April 2018 .Yield contributing 
characters of cabbage and maize were recorded 
from ten randomly selected plants of the sampling 
area of each treatment avoiding border plants. 
Maize grain yield and cabbage yield were recorded 
from the whole plot. Maize equivalent yield were 
computed using the formula of Bandyopadhaya 
(1984). Collected data were statistically analyzed 
by using MSTAT software packages and mean 
differences were compared by LSD test (Gomez 
and Gomez. 1984). Two years result revealed that 
among the intercrop combinations maize planting 
(60cm × 20cm) + 1 row cabbage (T4) and maize 
paired row (120/30cm × 20cm) +2 row cabbage 
(T5) were found suitable for total productivity and 
economic return of the system. 

Development of vegetable based cropping 
pattern for increasing cropping intensity and 
ensuring nutrition 

The field experiment was conducted at the 
Regional Agricultural Research Station, Jashore 
(AEZ 11) during 2017-18 to increasing cropping 
intensity and ensuring nutrition. The soil was silty 
clay loam in texture with pH of 8.5.The cropping 
patterns were as follows: CP1= Transplanted Aman 

rice (Bina dhan-7) –Spinach(local) – Gardenpea 
(BARI Motorshuti-3) - Spinach -Mungbean- 
Transplanted Aus rice (Parija); CP2 = Transplanted 
Aman rice (Bina dhan-7) – Spinach(local)-
Gardenpea -Mungbean (BARI Mung-6) – 
Transplanted Aus rice (Parija); CP3= T. Aman– 
Coriander (BARI Dhonia-1) –Gardenpea - 
Mungbean –T. aus and CP4 = T. Aman – 
Cauliflower(Local) – Mungbean – T. aus (Farmer’s 
practice).The experiment was laid out in a 
Randomized Complete Block (RCB) design with 4 
replications. The unit plot size was 6m × 4m. 
During 2017-18, in case of cropping pattern 1 
(CP1), grain yield of T. Aman (Bina dhan 7) was 
4.91t/ha, Spinach (Local) 6.67t/ha, Gardenpea 
(BARI Motorshuti-3) 9.76 t/ha, Spinach (Local) 
3.02t/ha, respectively. Cropping pattern 2(CP2) 
showed the grain yield of T. Aman (BINA dhan 7) 
was 4.94tha-1, Spinach (Local) 6.79t/ha, Gardenpea 
(BARI Motorshuti-3) 10.82 t/ha, respectively. 
Cropping pattern 3(CP3) showed the grain yield of 
T. Aman, Coriander and Gardenpea were 4.56, 4.73 
and 8.90 t/ha, respectively. In case of farmer’s 
pattern (CP4), grain yield of T. Aman and 
Cauliflower were 4.35 and 30.10t/ha, respectively. 
Total productivity of different cropping sequence 
was determined by rice equivalent yield (REY) and 
it was calculated from yield of component crops. 
Rice equivalent yield was different under different 
cropping sequence. During 2017-18, the highest 
REY 25.28t/ha was recorded from the cropping 
sequence T. Aman rice – Coriander – Gardenpea - 
Mungbean- T.  Aus rice (CP3) which was followed 
by (CP1)T. Aman rice –Spinach – Gardenpea - 
Spinach -Mungbean- T.    Aus rice (21.95t/ha). The 
lowest REY (19.16t/ha) was obtained from the 
cropping sequence T. Aman rice –Spinach – 
Gardenpea -Mungbean- T. Aus rice (CP2). From the 
result of the experiments it might be concluded that 
the growing of five or six crops in vegetable based 
cropping pattern maybe possible at Jashore 
location.  

Development of fertilizer package for five crop 
based cropping pattern in rice based cropping 
system 

The field experiment was conducted at the 
Regional Agricultural Research Station, Jashore 
(AEZ 11) during 2015-2016,2016-17 and 2017-18 
consecutive years. The soil was silty clay loam in 
texture with pH  8.3. The eight fertilizer treatments 
were as follows: T1 = 100% NPKSZnB (STB), T2= 
T1+ 25% N, T3= T1+ 25% NP, T4= T1+ 25% NK, 
T5= T1+ 25% PK, T6= T1+ 25% NPK, T7= 75% of 
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T1 and T8= Native fertility. This cropping pattern 
was composed with five crops; namely, T. Aman - 
Mustard - Spinach- Mungbean - T. Aus.The 
experiment was laid out in a RCB design with 3 
replications. The unit plot size was 4 m × 3 m. 
Economics of system productivity of different 
fertilizer treatments under this five crop based 
cropping sequences showed that the gross return 
was different for different fertilizer treatment. The 
highest gross margin (Tk. 93650/ha) was recorded 
from the treatment T6 followed by T5 (Tk. 
50650/ha), T4 (Tk. 47400/ha), T3 (Tk. 39640/ha) 
and T2 (Tk. 35590/ha) and the lowest gross margin 
BDT 823ha-1 was obtained the treatment (T7).  The 
highest marginal benefit cost ratio (MBCR) 15.7 
was obtained from the treatment T6 which was 
followed by the treatment T5 (15.3),T4 (12.9), T2 
(12.8) and the treatment T3 (8.4). The field 
experiment on five crop based cropping pattern was 
conducted to find out a suitable fertilizer dose for 
higher and sustainable yield of the pattern. Two 
cropping cycles were completed. Although the 25% 
additional NPK produced higher yield of the 
component crops, the other treatments were 
showed significant variation among the component 
crops yield. A little indication of any change was 
observed in the fertilizer rates from the STB 
(100%) values for the individual crop of the 
pattern. The experiment will continue for the next 
cycle. 

Effect of sowing date on the yield of maize in 
rice based cropping system 

The experiment was conducted at farmers’ field at 
Pankhali Dacope, Khulna during Rabi season of 
2016-17 and 2017-18 consecutive years after 
harvest of T. aman rice (cv. BR11 and BRRI 
dhan62/ benapole local). The experimental site 
belonged to the agro-ecological zone Ganges Tidal 
Floodplain (AEZ-13). The soil type was medium 
low land and soil texture was clay loam. The 
salinity level was very low (2.1-4.0 dS/m) during 
sowing of maize. The treatment of the experiment 
comprised of two factors viz., Factor: A. Sowing 
date: 5 (T1 = 25 November, T2 = 5 December, T3 = 
15 December, T4 = 25 December and T5= 5 
January); and Factor B. Variety: 2 (V1 = NK-40, 
and V2 = BARI Hybrid maize-9). The experimental 
design was split-plot having three replications, 
where, sowing dates were imposed in the main 
plots and varieties were kept in the sub-plots. 
Maize seeds were sown NK-40 at 25 November 
sowing gave the highest grain yield (6.64 t/ha) 
followed by BARI hybrid maize-9 at 05 December 

sowing (6.44 t/ha), NK-40 at 05 December sowing 
(6.40 t/ha) and BARI hybrid maize-9 at 25 
November (6.40 t/ha). The lowest grain yield (1.53 
t/ha) was obtained from BARI hybrid maize-9 at 05 
January sowing was followed by NK-40 at 05 
January (1.54 t/ha). It was also observed that the 
soil moisture of the farmers field were higher 
during sowing time, and was not suitable for 
ploughing the land. So timely establishment of 
winter crops  could be possible by following hand 
dibbling methods. 

Effect of sowing date on the yield of sunflower in 
rice based cropping system 

The experiment was conducted at farmers’ field at 
Pankhali Dacope, Khulna during Rabi season of 
2016-17 and 2017-18 consecutive years after 
harvest of T. aman rice (cv. BR11 and BRRI 
dhan62/benapole local). The experimental site 
belonged to the agro-ecological zone Ganges Tidal 
Floodplain (AEZ-13). The soil type was medium 
low land and soil texture is clay loam. The soil 
level was very slightly saline (2.1-4.0 dS/m) during 
sowing of sunflower. The treatment of the 
experiment comprised of two factors viz., Factor: 
A. Sowing date: 5 (T1 = 25 November, T2 = 5 
December, T3 = 15 December, T4 = 25 December 
and T5= 5 January); and Factor B. Variety: 2 (V1 = 
Hisun-33, and V2 = BARI Surjomukhi-2). The 
experimental design was split plot having three 
replications, where, sowing dates were imposed in 
the main plots and maize varieties were kept in the 
sub-plots. Sunflower seeds were sown maintaining 
75 cm x 40 cm during 2016-17 and 60 cm x 40 cm 
during 2017-18. Hisun-33 at 05 December sowing 
gave the highest seed yield (2.44 t/ha) followed by 
Hisun-33 at 25 November, 15 December and 25 
December sowing. The lowest seed yield (1.17 
t/ha) was obtained from BARI Surjomukhi-2 at 05 
January seeding. The soil moisture of the farmers 
field were higher during sowing of sunflower, 
which was not suitable for ploughing the land. So, 
timely establishment of winter crops might be 
possible by hand dibbling methods. 

Increasing cropping intensity and productivity 
through crop intensification in rice based 
cropping system 

The experiment was conducted at farmers’ field 
Pankhali Dacope, Khulna during Rabi season of 
2016-17 and 2017-18 consecutive years after harvest 
of T. aman rice (Benapole local). The experimental 
site belonged to the agro-ecological zone Ganges 
Tidal Floodplain (AEZ-13). The soil type was 
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medium low land and soil texture was clay loam. 
The salinity level was very low (2.1-4.0 dS/m). 
Comprised of five cropping pattern viz., CP1 = 
T.aman – Wheat – Fallow, CP2 = T.aman – Mustard 
– Fallow, CP3 = T.aman – Gardenpea – Fallow, CP4 
= T.aman – Spinach  –Fallow, CP5 = T. aman – 
Potato–  Fallow were used in this experiment as 
treatment. The experimental design was a RCB 
having three replications. Seeds of different crops 
were sown on 25 November 2016 and 03 December 
2017. During 2016-17 season, the rice equivalent 
yield (REY) of CP1, CP2, CP3, CP4 and CP5  were 
7.78 t/ha, 7.04 t/ha, 10.31 t/ha, 17.21 t/ha and 4.99 
t/ha, respectively. Total REY was increased by (CP4) 
244.9 %, (CP3) 106.6 %, (CP1) 55.9 % and (CP2) 
41.1% compared to Farmers’ pattern (CP5), 
respectively. During 2017-18 season, REY of CP1, 
CP2, CP3, CP4, CP5 and CP6  were 5.10 t/ha, 4.96  
t/ha, 6.33 t/ha, 10.76  t/ha , 8.46  t/ha and 4.99 t/ha, 
respectively. Total REY was increased by (CP4) 
169.0 %, (CP5) 111.5%, (CP3) 58.3 %, (CP1) 27.5% 
and (CP2) 24.0% compared to Farmers’ pattern 
(CP6), respectively. The soil moisture of the farmers 
field were higher during sowing of winter crops, and 
it was difficult for ploughing the land. So, timely 
establishment of winter crops might be possible by 
furrow methods. 

Intercropping of potato with brinjal 

The experiment was conducted at the Regional 
Agricultural Research Station, Jamalpur during 
rabi 2017-2018 to find out the spacing of potato - 
brinjal intercropping system, land utilization and 
economic return. Design of the experiment was 
RCB with three replications having the unit of plot 
3m × 3.75m. BARI Alu – 25 (Asterix) and BARI 
Begun-8 were used as a variety in the experiment. 
Treatments included in the experiment were: T1 = 
Sole potato (50 cm × 20 cm), T2 = Sole brinjal (100 
cm × 75 cm), T3 = potato (50 cm × 20 cm) + 
Brinjal (100 cm × 60 cm), T4 = potato (50 cm × 20 
cm) + Brinjal (100 cm × 70 cm), T5 = potato (50 
cm × 20 cm) + Brinjal (100 cm × 75 cm), T6 =  
potato (60 cm × 25 cm) + Brinjal (120 cm × 75 
cm). Fertilizers were applied for sole potato: N, P, 
K, S, Zn, B @ 160:100:160:20 kg /ha and sole 
brinjal 80-24-60-10-1.0-0.3 kg/ha N-P-K-S-Zn-B 
fertilizers were applied in the form of Urea, triple 
super phosphate, Muriate of potash, gypsum, Zinc 
Sulphate and Boric acid respectively (FRG, 2012). 
For sole potato cow dung @ 10 t/ha was applied 
and all other fertilizers were applied at the time of 
final land preparation. For sole brinjal: Half 
cowdung was applied during the final land 

preparation. Remaining cowdung and full 
phosphorus, sulphur, zinc and boron were applied 
21, 35 and 50 days after transplanting in three 
equal splits. Potato sown on November 23, 2017 
and Brinjal: November 25, 2017. Intercultural 
operations like watering, weeding and spraying 
insecticides were followed as and when necessary. 
One pheromone trap was used for every one 
decimal land to control of brinjal fruit and shoot 
borer. Irrigation was applied two times during the 
potato growing period and brinjal was grown when 
necessary. Yield of potato and yield of brinjal was 
calculated in t ha-1 considering the whole plot 
harvest area. Five plants of brinjal in each plot 
were selected randomly to collect data on yield 
components. Collected data were analyzed 
statistically with the help of STAR software and 
mean separation was done as per LSD test at 5% 
level of significance. Economic analysis was done. 
Potato equivalent yield (PEY) was also calculated. 
From the result indicated that cultivation of potato 
with brinjal at potato (60 cm × 25 cm) + brinjal 
(120 cm × 75 cm), Potato (50 cm × 20 cm) + 
Brinjal (100 cm × 70 cm), Potato (50 cm × 20 cm) 
+ Brinjal (100 cm × 75 cm) might be agronomical 
feasible and economically profitable for potato and 
brinjal intercropping system as compared to sole 
treatment. Potato (50 cm × 20 cm) + Brinjal (100 
cm × 70 cm) best performed in gross return and  
gross margin. 

Unfavourable Eco-system 

Estimation of co-efficient of climatic factors on 
wheat at varying sowing date 

The experiment was conducted at the research field 
of the Agronomy Division, Bangladesh 
Agricultural Research Institute (BARI), Gazipur, 
during rabi season of 2017-2018 to observe the 
growth behavior of wheat as influenced by climatic 
factor and to estimate the effect of climatic factor 
on wheat. The treatments were three sowing date: 
D1 = 15 November, D2 =30 November and D3 = 15 
December. The experiment was laid out in a RCB 
design with four replications. Wheat seeds were 
sown as treatment wise in lines with maintaining 
20 cm row to row spacing. Fertilizers were applied 
@ 120-30-90-15-3-1 kg/ ha of N-P-K-S-Zn-B 
(FRG, 2012). Two third of urea and full doses of 
other fertilizers were applied at the time of final 
land preparation. The remaining one third of urea 
was top dressed at CRI stage followed by 
irrigation. Data on growth parameters like leaf area 
and dry matter accumulation were measured at 
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different growth stages. To record dry matter 
weight and leaf area, one linear meter wheat plots 
was sampled at 15, 30, 45, 60, 75, 90 DAS and at 
harvest. Different plant parts of the collected 
samples were separated and then oven dried at 
800C for 72 hours. Leaf area was measured by an 
automatic leaf area meter (L13100 c, L1COR, 
USA). Sowing of 15 November took minimum 
duration (53 days) which required maximum GDD 
(860) for vegetative phase. On the other hand, both 
November 30 and December 15 sowing took 
maximum duration (60 days) but December 15 
sowing required minimum GDD (833) for 
vegetative phase and November 30 sowing took 
846 GDD. November 15 took maximum duration 
(55 days) with maximum GDD (828) for 
reproductive phase. November 30 and December 
15 sowing took gradually lower duration (45 and 
40 days) which required GDD 810 and 799, 
respectively for reproductive phase. For 
physiological maturity 15 November sowing 
required the highest duration (108 days) with 
highest GDD (1688). On the other hand, 15 
December sowing took the lowest duration (100 
days) with lowest GDD (1631) for physiological 
maturity. It might be due to comparatively higher 
temperature prevailed at the later growth stage of 
the crop in 15 December sowing than that of 15 
November sowing. Higher duration with higher 
GDD produced the higher grain yield. Significantly 
the maximum spikes/m2 was observed in 15 
November sowing and the lowest was observed in 
15 December sowing. The highest grains/ spike 
(42.2) were observed in 15 December sowing and 
the lowest (40.0) was observed in 15 November 
sowing. Significantly the highest 1000-grain 
weight (49.65 g) was recorded in 15 November 
sowing. Significantly the highest grain yield (4.86 
t/ha) was observed in 15 November sowing. Yield 
reduction was observed 6% and 33% in 30 
November and 15 December sowing, respectively, 
over 15 November sowing. 

Influence of sowing time based temperature on 
flowering and pod yield of french bean 

The experiment was conducted at the research field 
of the Agronomy Division, Bangladesh 
Agricultural Research Institute (BARI), Joydebpur, 
Gazipur and RARS, Hathazari, Chattogram during 
rabi seasons of 2017-2018 to evaluate the 
flowering behavior and pod yield of French bean. 
Twelve treatment combinations were studied. Main 
plot treatments consisted of four sowing dates at 15 
days interval starting from 15 November and end 

of 30 December while sub-plot treatments 
consisted of three varieties (BARI Jharsheem-1, 
BARI Jharsheem-2 and BARI Jharsheem-3) were 
replicated thrice. The experiment was laid out in a 
split plot design. The unit plot size was 3.0 m x 3.0 
m. The crop was fertilized with 120-40-60 -12-3 N-
P-K-S-Zn /ha, respectively (FRG, 2012). Half of N 
and full doses of other fertilizers were applied at 
the time of final land preparation and the rest urea 
was top dressed at 30 (DAS).  Seeds were treated 
with vitavax and sown continuously in 30 cm apart 
rows. Plant to plant distance was maintained by 15 
cm. Two hand weeding was done at 25 and 40 days 
after sowing (DAS).The crop was attacked by 
cutworm (Agrotisipsilon) and hairy caterpillar 
(Spilarctiaobliqua) at early growth stage. The 
cutworm was controlled by hand picking. 
Perfecthion 40EC @ 2.0 ml L-1 of water was 
sprayed at an interval of 7-10 days for 3 times to 
control hairy caterpillar.  At each harvesting time, 
five plants were taken randomly from each plot to 
record the data on yield components. Pod yield was 
recorded from an area of 3 m x 2 m avoiding 
border effect. Data on different parameters were 
subjected to analysis of variance and the treatment 
means were compared by Least Significant 
Difference (LSD) test. Crop growth duration was 
recorded maximum in BARI Jharsheem -2 sown on  
30 November (69 days) followed by 15 December  
sowing (65 days). The minimum duration (49 days) 
was recorded in BARI Jharsheem-3 at 30 
December sowing. Flowering duration of 30 
November sowing was longer (21-24 days). 
Minimum flowering duration was recorded in 30 
December sown crop (11-17 days). Flowering 
duration of 30 November sowing were longer due 
to  prevailing low temperatures (Min.10.3-11.4 0C 
and Max 23.7-24.50C). On the contrary, minimum 
flowering duration was recorded in 30 December 
sown crop (11-17 days). Minimum duration might 
be due to prevailing high temperature (Min.14.9-
15.30C and Max 27.6-28.8 0C) that shorten the 
flowering duration of all French bean varieties 
November sowing performed better in relation to 
yield components and yield than other sowing. 
BARI Jharsheem-1 produced the highest pod yield 
(16.77t/ ha at Joydebpur) in 30 November sowing. 
The lowest pod yield (7.34 t/ ha) was obtained 
from 30 December sowing from BARI Jharsheem-
2 at Joydebpur. At Hathazari, significantly the 
highest pod yield was recorded in November 
sowing from BARI Jharsheem-3 and the lowest one 
recorded in BARI Jharsheem-2. The results 
revealed that November would be the optimum 
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sowing time for maximum pod yield of BARI 
Jharsheem-1 at Joydebpur and BARI Jharsheem-3 
for Hathazari regions. 

Chalan Beel 

Performance of wheat varieties at Chalan Beel 
area 

The experiment was conducted at Dobila, Tarash, 
Shirajgonj in chalan beel during the rabi season of 
2017-2018. The treatments were four wheat 
varieties viz. BARI Gom-25, BARI Gom-26, BARI 
Gom-28 and BARI Gom-30. The experiment was 
laid out in a RCB design with four replications. 
Unit plot size was 8 m× 5 m. The crop was 
fertilized with 100-36-25-20-1.8-1.0 kg/ha of N-P-
K-S-Zn-B. All the fertilizers including 2/3 of N 
were applied as basal. Rest 1/3 N was top dressed 
at CRI stage. Two irrigations were applied at 25 
DAE and 50 DAE. Crop field was weeded at 20 
DAE. The crop was sown on 3 December 2017 and 
harvested on 27 March 2018. Data on field duration 
yield and yield components of wheat were 
recorded. The data was subjected to statistical 
analysis and mean values were compared by 
LSD(0.05). Economic evaluation was also done. 
There was no blast infestation in the experimental 
field. Plant height and spikes/m2 differed 
insignificantly among the wheat varieties at chalan 
beel. Number of grains/spike, 1000-grain weight, 
grain yield, straw yield, harvest index and field 
duration of wheat varied significantly among the 
varieties. The highest grains/spike was observed in 
BARI Gom-30 (45.30). The 1000-grain was 
noticed higher values (46.10-49.30 g) in BARI 
Gom-26 and BARI Gom-28. The highest grain 
yield (5.02 t/ha) was observed in BARI Gom-30 
which was identical to BARI Gom-25 and BARI 
Gom-28.  The highest grain yield was contributed 
might be due to the cumulative effect of 
grains/spike and 1000-grain weight. The highest 
BCR (1.78) was found in BARI Gom-30 due to 
highest gross return (100400 Tk/ha). Gross margin 
(Tk.43970/ha) was also found higher in BARI 
Gom-30. BARI Gom-30 was found superior in 
Chalan Beel area in respect higher grain yield (5.02 
t/ha) and BCR of 1.78. BARI Gom-30 may be 
recommended for cultivation in chalan beel area.  

Performance of hybrid maize varieties in the 
chalan beel area 

The experiment was conducted at Dobila, Tarash, 
Shirajgonj in chalan beel during the rabi season of 
2016-2017 and 2017-2018. It belongs to the Lower 

Atrai Basin (AEZ-5). Treatments were four hybrid 
maize varieties viz., BARI Hybrid maize-9, NK-40, 
900 M Gold and Miracle in both years. The 
experiment was laid out in RCB design with three 
replications. The unit plot size was 6m × 5m. 
Fertilizers were applied at the rate of 256-76-121-
72-5-1 kg/ha of N, P, K, S, Zn, B (FRG, 2012) as 
urea, triple super phosphate (TSP), muriate of 
potash (MoP), gypsum, zinc sulphate and boric 
acid. 1/3 of N, whole amount of TSP, MoP, gypsum, 
zinc sulphate and boric acid was applied as basal. 
Remaining 2/3 N was top dressed at 30 and 60 
DAS. Three irrigations were done at 30, 60 and 90 
DAS. The crop was sown on 22November 2016 
and harvested on 15 April 2017 in 2016-17 and in 
2017-18; the crop was sown on 04 December 2017 
and harvested on 09 May 2018. The yield 
component data was collected from randomly 
selected ten plants prior to harvest from each plot. 
Number of grains/cob, 1000-grain weight and grain 
yield were significantly differed among the 
varieties. The highest number of grains/cob was 
found in Miracle (505) in 2016-17 but in 2017-18 
the highest number of grains/cob was found in 
BARI Hybrid maize-9 (532). Significantly the 
highest 1000-grain weight was observed in NK-40 
(437 g in 2016-17 and 434 g in 2017-18). The 
highest grain yield (11.58 t/ha in 2016-17 and 
10.65 t/ ha in 2017-18) was recorded in Miracle 
might be due to cumulative effect of better yield 
components which was statistically identical to 900 
M Gold and NK-40 and the lowest grain yield 
(9.75 t/ha in 2016-17 and 9.46 t/ha in 2017-18) was 
recorded in BARI Hybrid maize-9 due to poor 
yield components. It was noted that in 2016-17, a 
storm was occurred at later stage and BARI Hybrid 
maize-9 was lodged due to higher ear height and 
photosynthesis was affected. As a result BARI 
Hybrid maize-9 gave poor yield than other 
varieties. The grain yield in 2017-18 was lower 
than that of 2016-2017. It might be due to seeds 
were sown 12 days delayed in 2nd year than first 
year. From two years results revealed that higher 
grain yield was observed in Miracle and 900M 
Gold. 

Performance of BARI released lentil varieties in 
chalan beel area 

The experiment was conducted at farmers' field at 
Chalan beel, Natore during rabi season of 2017-18. 
It belongs to the Lower Atrai Basin (AEZ-5). The 
experiment was laid out in randomized complete 
block design with three replications. The unit plot 
size was 12m × 10m. Four high yielding lentil 
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varieties viz. BARI Masur-2, BARI Masur-6, 
BARI Masur-7 and BARI Masur-8 with local 
available cultivar were tested for their adaptability 
in chalan beel eco-system. Seeds of lentil were 
sown 30 cm apart in solid line on 14 November, 
2017. Fertilizers @ 24-32-40 kg/ha of NPK (FRG, 
2012) were applied at the time of final land 
preparation in form of urea, triple super phosphate 
and muriate of potash. One hand weeding was done 
at 25 days DAS. The crop was harvested on 10 
March, 2018. Data on yield and yield contributing 
characters were taken and statistically analyzed 
following MSTAT-C software package.The variety 
had a significant influence on seed yield of lentil. 
The maximum seed yield was recorded in BARI 
masur-8 (1983 kg/ha) might be due to higher 
number of plants/m2, pods/ plant, seeds/ pod and it 
was statistically similar with BARI masur-6 (1983 
kg/ha) and BARI masur-7 (1917 kg/ha). Local 
lentil variety produced the lowest seed yield (950 
kg/ha) due to lower number of plants/m2, 
pods/plant, seeds/pod and thousand seed weight. 
Seed yield of BARI developed lentil varieties was 
29.63– 52.09% higher than local lentil variety. 
Based on the findings of the study, it may be 
concluded that the BARI masur-6, Bari masur-7 
and BARI masur -8 varieties could easily be grown 
in Chalan beel area. 

Performance of different HYV mustard at 
chalan beel area 

The experiment was carried out at the Chalan beel 
area of the Jamuna River under Kalupara, Tarash, 
Sirajgong during rabi season of 2016-2017 and 
2017-2018   to evaluate the yield performance of 
BARI developed mustard varieties against local 
variety at chalan beel area. Three mustard varieties, 
viz. BARI Sarisha- 14, BARI Sarisha- 15 and 
BARI Sarisha -17 were compared with local  Tori- 
7. The experiment was laid out in a RCB design 
with 4 replications. The unit plot size was 4m x 
5m. Tori-7 were grown with 100-32-80-20-3 kg/ha 
NPKSZn while BARI Sarisha- 17, BARI Sarisha - 
14 and BARI Sarisha - 15 were grown with 160-
46-120-36-4 kg/ha NPKSZn. Fertilizer rate was 
selected on the basis of Fertilizer Recommendation 
Guide -2012, BARC. One half of nitrogen and full 
quantity of PKSZn were applied as basal in the 
form of urea, triple super phosphate, muriate of 
potash, gypsum and zinc sulphate, respectively. 
Seeds of each variety were broadcast on November 
11, 2016 and on 15 November, 2017. Remaining 
half nitrogen was applied at the time of flower 
initiation (20-25 days after seeding) as top 

dressing. Three irrigations were given at 12 days 
after sowing (DAS), after top dressing and at 50 
DAS. The crop was kept weed free up to 20 DAS 
by two hand weedings at 10 and 20 DAS. All 
varieties were harvested on 07 February, 2017 and 
on 11 February, 2018 . The higher seed yield 
(1641-1664 kg/ ha-) in 2016-2017 and 2017-2018 
was observed in BARI Sarisha - 15 and it produced 
66-73% higher yield than Tori-7. The results 
revealed that BARI Sarisha-15 is suitable for 
cultivation in chalanbeel area. Farmers are very 
much interested to grow in chalan beel area. 

Fertilizer and weed management of mustard in 
the chalan beel area 

The experiment was conducted at Dobila, Chalan 
beel, Sirajgong during 2017-2018. The treatments 
were asT1= 120-35-60-25-1.5-1 kg/ha of N-P-K-S-
Zn-B (Recommended nutrient=RN) + Weeding at 
(15 DAE), T2=140-44-70-30-1.8-1 kg/ha of N-P-K-
S-Zn-B (125% RN) + Weeding at (15 DAE),  
T3=86-75-40-0-0-0 kg/ha of N-P-K-S-Zn-B (FP) 
,T4=Control. The experiment was sown on 6 
November 2017 and harvested on 5 February 2018. 
The experiment was conducted in RCB design with 
three replications. Weeding and fertilization were 
done as per treatments.  Half N and other fertilizers 
were applied as basal. Rest N was applied at 20 
DAS.  Two irrigations were applied at 23 DAS and 
50 DAS. Plant height, siliqua/plant, seeds/siliqua, 
1000-seed weight, seed yield, straw yield and field 
duration of mustard at chalan beel have been 
differed significantly as influenced by fertilizer and 
weed management except plant population/m2. 
Significantly the highest seed yield (1754 kg/ha) 
was observed when the crop was fertilized with 
N140P44K70S30Zn1.8B1 kg/ha + weeding at 15 days 
after emergence (125% of RN +W 15 DAE). The 
control treatment gave the lowest seed yield (582 
kg/ha). The highest cost of cultivation (52015 
Tk./ha) was observed  when the crop was fertilized  
with 125% of RN + W 15 DAE (T2) and the lowest 
(26980 Tk./ha) was observed  in control treatment. 
The highest BCR (1.69) and gross margin 
(Tk.35685 /ha) was found in 125% of RN + W 15 
DAE due to the highest gross return (Tk.87700/ha). 
The lowest BCR (1.08) was observed in control 
treatment. Nutrient dose of 140-44-70-30-1.8-1 
kg/ha of N-P-K-S-Zn-B (125% RN) + Weeding at 
15 DAE were found suitable for higher seed yield 
(1754 kg/ha) of mustard and higher BCR of 1.69. 
Farmer’s showed interest to use this higher nutrient 
dose for mustard cultivation. 
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Hilly Areas 

On-farm trial of BARI wheat varieties in hilly 
areas 

The experiment was conducted at the farmer’s field 
of Bakichara and Kyamlong para hill valleys in 
Bandarban Sadar upazila during the rabi season, 
2017-18. Three varieties were considered as test 
material viz. BARI Gom-26, BARI Gom-28 and 
BARI Gom-30. The experiment was laid out in 
RCB design with four dispersed replications in the 
farmer’s field. The unit plot size was 5m × 4m. 
Spacing was maintained 20cm × continuous seeds 
in line. Seeds of different varieties were sown in 
different farmer’s field on 10-15 December, 2017. 
The crop was fertilized with 100-35-25-20-1 kg N-
P-K-S-B ha-1. Two third urea and full amount of all 
other fertilizers were applied as basal at final land 
preparation. Rest of the urea was applied as top 
dress at 3 leaf stage (crown root initiation stage) 
with first irrigation. Two times weeding were done 
just before first (20 DAS) and second (55 DAS) 
time irrigation applied. Third irrigation was applied 
at seed formation stage (75 DAS). The crop was 
harvested. The highest no. of spike m-2 was attained 
from BARI Gom-30 (382) and the lowest from 
BARI Gom-28 (332). The higher weight of 1000 
grain was recorded from BARI Gom-26 (36.50 g) 
followed by BARI Gom-30 (35.25 g) while the 
lowest weight of 1000 grain was recorded from 
BARI Gom-28 (32.75 g). The highest grain yield 
was recorded in BARI Gom-30 (3.61 t ha-1) which 
differed significantly from other varieties. The 
lowest grain yield was obtained from BARI Gom-
28 (2.82 t ha-1). BARI Gom-30 gave the highest 
yield because of its higher number of spike m-2 

(382). BARI Gom-30 also produced the highest 
yield (3.05 t ha-1) in the previous year. The grains 
of BARI Gom-30 were bold and heavier than the 
other varieties. 

Drought 

Screening of sesame genotype against drought 

The experiment was conducted in Agronomy 
Research Field, Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur-1701, during the 
period from March, 2016 to June, 2016 (Kharif-1 
season). This was a second year experiment, which 
was conducted to screen out the best genotype(s) 
among the previously selected genotypes. In the 
first year there were 88 genotypes. On the basis of 
drought tolerance capacity 28 genotypes were 
selected. This are; BD-10167, BD-6969, BD-6978, 

BD-6988, BD-6991, BD-6992, BD-6995, BD-
6996, BD-7005, BD-7007, BD-7017, BD-7018, 
BD-7019, BD-7020, Jp-202, Jp-158, Jp-02011, Jp-
01912-2, Jp-01911,  Jp-00614-2, Jp-01112, Jp-
01212, Jp-01712-1, Jp-01712-2, Jp-01611-1, Jp-
14014, Jp-14015, Jp-15014. The experiment was 
laid out in line sowing with 30 cm distance. Pre 
sowing irrigation was applied for ensuring seed 
germination then drought were imposed. Same 
experiment was conducted at the adjacent field in 
normal condition to compare with drought. In 
normal condition two (2) irrigations were applied at 
16 and 30 DAE. The genotypes were sown on 23 
March, 2016 with continuous seeding. The 
experimental plots were fertilized with 220, 65, 
220, 20, 10, 5 kg ha-1 urea, triple super phosphate 
(TSP), muriate of potash (MoP), gypsum, zinc 
sulphate and boron, respectively. All intercultural 
operation was same except irrigation both in 
normal and drought condition. Five (05) plants 
from each genotype were selected to record data. 
Different formula was used to calculate the result. 
Seed yield/plant was significantly affected by 
drought. The result shows that in rainfed condition 
seed yield/plant of all genotypes were more than in 
drought condition. The genotypes BD-6988, BD-
6996, BD-7005, BD-7018, Jp-158, Jp-202, Jp-
01911, Jp-00614-2, Jp-01712-2, Jp-14014 shows 
more seed yield/plant. On the other hand, in 
drought condition theses genotypes showed 
comparatively more seed yield/plant than other 
genotypes. The highest stress susceptibility index is 
1.29 (BD-7017) and lowest is 0.79 (Jp-202). On the 
other hand the highest stress tolerance index 
0.98(BD-6978) and lowest is 0.37 (Jp-01112). The 
highest yield stability index is 0.68 (Jp-202) and 
lowest is 0.48 (BD-7017). Most of the genotypes of 
sesame showed better performance in rain feed 
condition. On the basis of above result it could be 
concluded that the genotypes BD-6988, BD-6996, 
BD-7005, BD-7018, Jp-158, Jp-202, Jp-01911, Jp-
00614-2, Jp-01712-2, Jp-14014 showed promising 
result in drought (Rainfed) and normal condition.  

Floating Bed 

Development of floating bed cum trellis for 
pumpkin cultivation under flooded ecosystem 

The experiment was carried out during Rabi season 
of 2016-17 under pond condition at Regional 
Agricultural Research Station, Rahmatpur, Barishal. 
The treatments were comprised of two factors, 
where Factor A. Production systems viz., S1 = 
Water hyacinth based floating bed cum trellis, S2 = 
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Normal land and S3 = Plastic drum based floating 
bed cum trellis; and Factor B. Varieties viz., V1 = 
Monika (hybrid variety) and V2 = BARI 
Mistikumra-2 (open pollinated variety). The 
experiment was laid out in randomized complete 
block design with three replications. The Floating 
Bed cum Trellis (FBT) was constructed with 
alternate floating bed and trellis. Water hyacinth 
and topapana were used for making the floating 
beds. The size of each of the floating bed was 
9.15m (30 feet) long and 1.3m wide and 1.2m high. 
However, trellis of 4.6m (15 feet) wide and 9.15m 
long was constructed between two floating beds, 
which was in FBT method, the cucurbits or creeper 
vegetables can be planted on the floating bed but 
their growth and development take place on the 
wide trellis (4.6m × 9.15m) that constructed just 
beside the floating bed. Making of trellis reduce the 
usage of water hyacinth for floating bed 
preparation. The trellis was made with bamboo, 
nylon net and dhaincha (Sesbania sp.). In case of 
normal land, fertilizers were applied as per 
recommendation of pumpkin (BARI, 2017; FRG, 
2012). For plastic drum based floating bed cum 
trellis, plastic bag filled with growing media (soil: 
decomposed water hyacinth: coco-dust = 4:1:1 
along with required amount of chemical fertilizers) 
was kept on the floating drum. The pumpkin seeds 
were primed with canal water on 30 October, 2016 
and then seedlings were raised into the topapana 
made balls/dolla. Two seedlings were grown into a 
ball. The seedlings were transplanted on 1 
November 2016 and 4 October 2017. Plant spacing 
was 60cm distance from row to row and 110cm 
from hill to hill distance. In each floating bed, 1 row 
seedling of hybrid and 1 row seedling of open 
pollinated varieties were transplanted. Seedlings of 
pumpkin were transplanted on water hyacinth made 
floating bed but their growth and development took 
place on trellis that kept the floating bed free from 
plant canopy. The experiment plots were fertilized 
with 65-36-20-7-1-1 g/10m2 N-P-K-S-Zn-B, 
respectively. In floating bed, nitrogen and 
phosphorus were applied in the forms of 
diammonium phosphate and urea, potassium as 
muriate of potash, sulphur as gypsum, zinc as zinc 
sulphate and boron was applied in the form of boric 
acid. All nutrients (N-P-K-S-Zn-B) were applied as 
side dressing in six equal splits at 15, 30, 45, 60, 75 
and 90 days after planting. The fertilizeres were 
applied in liquid form (through mixing with water) 
surrounding the crop plant. Irrigation was applied as 
per requirement of crop. Crops were harvested in 
the month of January in 2017 and 2018. Data were 

recorded on different plant characters of pumpkin 
such as number of fruit/plot, fruit length, fruit 
breath, weight/fruit and fruit weight/plot. Data were 
compiled and analyzed statistically. Data were 
analyzed statistically and the mean differences were 
adjudged with Duncan’s Multiple Range Test 
(DMRT). Although the cultivation of pumpkin 
under normal land condition yielded the highest but 
the system of water hyacinth based floating bed 
cum trellis gave satisfactory yield under submerged 
ecosystem. Hybrid variety of pumpkin might be 
more suitable for cultivation under floating bed cum 
trellis system due to its early fruit formation and 
higher yield but the experiment should be continued 
in the next year(s) with addition of BARI developed 
hybrid variety in this experiment for final 
recommendation. 

Nutrient management of cucumber on water 
hyacinth floating bed 

The experiment was conducted on water hyacinth 
made floating bed under pond condition at 
Regional Agricultural Research Station, BARI, 
Rahmatpur, Barishal during Kharif season of 2016. 
The floating bed was prepared with water hyacinth 
and topapana (cultured) before transplanting of 
cucumber seedling. The size of the whole bed 
(block) was 10 meter long, 1.3 meter wide and 1.2 
meter high. The entire bed was divided into five 
sub plots for accommodating the treatments as 
designed under this experiment. There were five 
treatments (rate of fertilizer) in this experiment 
viz., T1 = 40-16-32-12-1-0.5 kg/ha N-P-K-S-Zn-B, 
respectively (FGR, 2012); T2 = 75% of T1; T3 = 
50% of T1; T4 = 25% of T1 and T5 = Control 
(farmers’ practice). The experiment was laid out in 
randomized complete block design with three 
replications. The main floating bed (block) size 
was 9.15m (30 feet) long × 1.3m wide × 1.2m high. 
The block was divided into five sub plots for five 
treatments of nutrient management. The unit plot 
(sub floating bed) size was 1.5 m × 1.2 m. The 
height of floating bed was monitored at 15 days 
interval after bed preparation. Cucumber seed of 
hybrid variety was used in this experiment. Seeds 
were primed with pond water for 2-3 hours on 5 
August 2016 and 13 October 2017 and then drained 
out the water. Thereafter, the wet seeds were kept 
into a water glass/jar for 2-3 days covering with 
topapana to make their sprouting. The hypocotyls 
(root) portion of the sprouted seeds was inserted 
into the pre-prepared dolla (4 seeds/ball). The 
ball/dolla (6-8 cm diameter) was made with 
topapana. Samples of water hyacinth, dulalilata, 
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topapana (cultured) and topapana (native) were 
collected for determination of their nutrient 
composition through laboratory analyses. The 
chemical analyses were done in Soil Science 
Laboratory of BARI, joydebpur, Gazipur. The 
ball/dolla along with sprouted seeds was kept for 7 
days on nursery bed for raising seedling. The 
seedlings were transplanted on water hyacinth 
made main floating bed on 12 August 2016 and 16 
October, 2017. Spacing of seedling was hill to hill 
distance 50 cm and row to row distance 80 cm. 
There were four seedlings in a hill. After 
transplanting of seedling, trellis was made 
alongside the floating bed with bamboo pole, 
nylone rope and dhaincha stick. The trellis between 
two floating bed is 5-6 meter wide. The floating 
bed cum trellis (FBT) is suitable for optimum 
growth and development of the cucurbit of creeper 
type of vegetable crop plant. Fertilizers were 
applied as per the treatment specifications. 
Nitrogen and phosphorus were applied in the forms 
of diammonium phosphate and urea, potassium as 
muriate of potash, sulphur as gypsum, zinc as zinc 
sulphate and boron was applied in the form of boric 
acid. All nutrients (N-P-K-S-Zn-B) were applied as 
side dressing in four equal splits at 15, 30, 45, 60 
days after transplanting. The fertilizer nutrients 
were applied in liquid form (through mixing with 
water) surrounding the crop plant or root zone. 
Irrigation was applied on the basis of the 
requirement of crop. All other agronomic practices 
were done as per requirement of the crop for its 
better growth and development. In 2016-17, crop 
was harvested from September to October, 2016 
but in 2017-18, the crop was harvested in 
December 2017. Data were recorded on different 
plant characters of cucumber namely plant height, 
number of fruit/plot, fruit length, fruit diameter, 
weight/fruit and fruit weight/plot. Data were 
analyzed statistically and the mean differences 
were adjudged with Duncan’s Multiple Range Test 
(DMRT) following Gomez and Gomez 
(1984).Treatment T2 (75% of T1) might be 
recommended for hybrid cucumber cultivation on 
water hyacinth made floating bed. 

Effect of mulch materials on the yield of hybrid 
cucumber under floating agriculture system 

The experiment was conducted at Regional 
Agricultural Research Station, BARI, Rahmatpur, 
Barishal during Kharif season of 2017. The floating 
bed was prepared with water hyacinth and topapana 
(cultured) before transplanting of cucumber 
seedling. The size of the whole bed (block) was 10 

meter long, 1.3 meter wide and 1.2 meter high. The 
entire bed was divided into two sub plots. The 
treatments of this experiment were two mulch 
materials viz., Dulalilata and rice straw. The 
experiment was laid out in randomized complete 
block design with three replications. The unit plot 
(sub floating bed) size was 5.0 m × 1.2 m. 
Seedlings of hybrid cucumber (variety: Suka Sami) 
of 21-day old were transplanted on the floating bed 
on 31 July 2017. The mulch materials (dulalilata 
and rice straw) were used as ball shape surrounding 
the seedlings just before its transplanting. There 
were two rows of seedlings on the floating bed. 
The number of seedlings/hill was 4 and the number 
of hill/row was 8. The hill to hill distance was 50 
cm and row to row distance was 60 cm. The crop 
was harvested from mid-September to mid-
October, 2017. Data were collected on number of 
fruit/plot, fruit length, fruit breadth, individual fruit 
weight and fruit weight/plot. Data were analyzed 
statistically and the mean differences were 
adjudged with t-test. Application of rice straw 
mulch on floating bed may not be suitable for 
cucumber cultivation. 

Performance of different potato varieties on 
water hyacinth made floating bed under 
submerged ecosystem 

The experiment was conducted at Regional 
Agricultural Research Station, BARI, Rahmatpur, 
Barishal during Rabi season of 2016-17. The 
floating bed was made by using water hyacinth and 
topapana (cultured). The whole bed size was 10 
meter long, 1.3 meter wide and 1.2 meter high. The 
entire bed was divided into three plots to impose 
the potato varieties in these plots as treatment. The 
potato varieties were V1 = BARI Alu-7 (Diamant), 
V2 = BARI Alu-8 (Cardinal), V3 = BARI Alu-13 
(Granola). Therefore, the unit plot size was 2m x 
1.3m. The experiment was laid out in randomized 
complete block design with three replications. Seed 
tubers of potato varieties were planted on floating 
bed on 28 November 2016 and 8 December 2017 
maintained plant spacing row to row distance 30 
cm and plant to plant distance 20cm (4-row × 2m 
long). The experiment plots were fertilized with70-
15-45-5-3-1-1 g/10m2 N-P-K-S-Mg-Zn-B, 
respectively (FRG, 2012). Nitrogen and 
phosphorus were applied in the forms of 
diammonium phosphate and urea, potassium as 
muriate of potash, sulphur as gypsum, magnesium 
as magnesium sulphate, zinc as zinc sulphate and 
boron was applied in the form of boric acid. All 
nutrients (N-P-K-S-Mg-Zn-B) were applied as side 



  BARI Annual Report 2017-18 ▐   233 

dressing in four equal splits at 15, 30, 45, 60 days 
after planting. The fertilizer nutrients were applied 
in liquid form (mixing with water) surrounding the 
crop plant. Irrigation was applied as per 
requirement of crop. Fungicide namely Ridomil 
Gold (MZ 68 WP) was applied to protect the crop 
from late blight disease. Crop was harvested on 1 
March 2017 and 15 March 2018. Data were 
recorded on different plant characters of potato 
such as plant height, number of stem/hill, 
tubers/hill, tuber weight/hill and tuber weight/plot. 
Data were analyzed statistically and mean 
differences were adjudged with Duncan’s Multiple 
Range Test (DMRT) as suggested by Gomez and 
Gomez (1984).Result for final recommendation, 
the experiment should be continued with the 
addition of BARI developed other modern varieties 
of potato in this experiment. 

Effect of polythene mulch on the yield of baby 
watermelon on floating bed cum trellis 

The experiment was carried out during Kharif 
season of 2017 under pond condition at Regional 
Agricultural Research Station, Rahmatpur, 
Barishal. There were two treatments viz., Black 
polythene mulch and no mulch. Hybrid variety of 
baby watermelon (cv. Amruta) was used in this 
experiment. The experiment was laid out in 
randomized complete block design with three 
replications. The Floating Bed cum Trellis (FBT) 
was constructed with alternate floating bed and 
trellis. Water hyacinth and topapana were used for 
making the floating beds. The size of each of the 
floating bed was 9.15m (30 feet) long and 1.3m 
wide and 1.2m height. However, trellis of 4.6m (15 
feet) wide and 9.15m long was constructed 
between two floating beds. The floating beds were 
divided into two sub-plots for imposing the two 
treatments. Making of trellis reduce the usage of 
water hyacinth for floating bed preparation. The 
trellis was made with bamboo, nylon net and 
dhaincha (Sesbania sp.). Seeds of watermelon were 
primed on 25 July, 2017. Seedlings were 
transplanted on floating bed on 2 August, 2017. 
Number of seedling/hill was 2. The unit floating 
bed size was 4.5 m × 1.2 m. The experiment plots 
were fertilized with 65-36-20-7-1-1 g/10m2 N-P-K-
S-Zn-B, respectively. In floating bed, nitrogen and 
phosphorus were applied in the forms of 
diammonium phosphate and urea, potassium as 
muriate of potash, sulphur as gypsum, zinc as zinc 
sulphate and boron was applied in the form of boric 
acid. All nutrients (N-P-K-S-Zn-B) were applied as 
side dressing in five equal splits at 10, 20, 30, 40 

and 50 days after planting. The fertilizer nutrients 
were applied in liquid form (through mixing with 
water) surrounding the crop plant. Irrigation was 
applied as per requirement of crop. Crops were 
harvested on 6 October, 2017. Data were recorded 
on different plant characters like plant height, 
number of fruit/plot, fruit length, fruit breath, 
weight/fruit and fruit yield. Data were compiled 
and analyzed statistically through T-test. Although 
the black polythene had no significant effect of 
yield components and yield of baby watermelon. 

Yield performances of chili varieties on floating 
bed 

The experiment was carried out during Kharif 
season of 2017 at Regional Agricultural Research 
Station, Rahmatpur, Barishal. Three varieties of 
chili namely, BARI Morich-1, BARI Morich-3 and 
Ispahani (Hybrid) were tested in this experiment. 
The size of each of the floating bed was 9.15m (30 
feet) long, 1.3m wide and 1.2m high. Each of the 
floating beds was divided into three sub-plots for 
planting the three chili varieties. Thus the unit plot 
size was 3m × 1.3m. The experiment was laid out 
in randomized complete block design with three 
replications. Chili seedlings were raised on seed 
bed earlier. Thereafter the seedlings were 
transplanted on 9 April, 2017. Number of 
seedlings/hill was 2. The experiment plots were 
fertilized with required amount of chemical 
fertilizers as per recommended method. Crops were 
harvested from June to July, 2017. Data were 
recorded on the parameters of plant height, 
fruit/plant, fruit length, fruit weight/plant and fruit 
yield. Data were analyzed statistically and mean 
differences were adjudged with Duncan’s Multiple 
Range Test (DMRT). Dwarf variety of chili like 
BARI Morich-1 may be suitable for cultivation on 
soil less floating bed.  

Improvement of traditional sorjan system for 
year round vegetable-fruit-fish production 
under tidal flooding ecosystem in Barishal 
region 

Regional Agricultural Research Station, 
Rahmatpur, Barishal of Bangladesh Agricultural 
Research Institute (BARI) implemented the 
research programme on sorjan/kandi system under 
tidal flooding ecosystem in two districts (Barishal 
and Pirojpur) of Barishal region during July, 2017 
to June, 2018. The experimental site belongs to the 
agro-ecological zone Ganges Tidal Floodplain 
(AEZ-13). The land type was medium low land and 
soil texture is loamy to clay loam. On-station 



234 ▐   Agronomy  

research was executed at RARS, Rahmatpur, 
Barishal and the on-farm research was 
implemented at farmers’ field of Banaripara 
(Barishal) and Swarupkati (Pirojpur). At the 
beginning of the research programme execution, 
two baseline surveys were conducted in Banaripara 
(Barishal) and Swarupkati (Pirojpur) with the 
participation of project staff, extension personnel 
and local sorjan farmers to study the existing 
cropping practices, problems, potentialities and 
farmers’ opinion for formulating sorjan research 
programmes. The sorjan system based research 
programmes were implemented through 
introducing BARI developed modern varieties of 
vegetable, spice and fruit crops (including 
commercial HYV, hybrid and local varieties) along 
with selected local fish species under year round 
production system depending upon the local needs 
and existing practices. In this regard, new 
sorjan/kandi was prepared and the 
existing/conventional sorjan was renovated in the 
project areas. The dimension of newly prepared 
sorjan was: bed length x breadth x high = 70 feet x 
20 feet x 3.5 feet (21m x 6m x 1 meter), canal 
length x breadth x high = 70 feet x 20 feet x 2.5 
feet (21m x 6m x 0.8 meters). The bed side canals 
were made interconnected with each other through 
a connection channel for freely wandering of the 
cultivated fishes in the entire canals’ water. The 
vegetable, spice and fruit crops were grown on 
sorjan beds following the recommended production 
technologies of the respective crops (BARI, 2014; 
FRG, 2012). The seedlings of creeper/vine 
vegetables were transplanted on the edge of the 
sorjan beds but their growth and development took 
place on the trellis made by using bamboo, 
dhaincha and nylon net on the sorjan canals. On the 
other hand, fingerlings of Tilapia and Rajpunti 
were released into the water of sorjan canals (as 
made between two beds) following the production 
guidelines of Bangladesh Fisheries Research 
Institute. Data were recorded on relevant 
parameters of cultivated crops/fishes for report 
preparation. The first year experimental data (2017-
18) on sorjan system revealed that that year-round 
production of vegetables, fruits and fishes as well 
as increment of farmers’ income could be possible 
through improving the traditional sorjan system. In 
addition to crop component, the resource poor farm 
households can rear ducks in sorjan water. The 
tidal water can also be used for fish culture. 
Besides, the fodder crops can be grown on slope 
and outside the sorjan beds for dairy feeds as well 
as for controlling soil erosion. However, research 

works on sorjan based integrated farming systems 
are yet to be done in Bangladesh. Therefore, 
integration of crops (vegetables, fruits, spices and 
fodder), fisheries, dairy, ducks and other 
enterprises is essential for developing location 
specific sorjan based farming system model(s) 
towards increasing the total agricultural 
productivity and profitability of the traditional 
sorjan systems. As the research on sorjan system is 
long-term work because cropping system based 
study need comparatively longer period. The fruit 
saplings (Guava, malta, mango, golden apple etc.) 
planted on sorjan bed are also needed at least 3-4 
years to attain at fruit bearing stage. That is why 
the research programme needs to be executed 
continually at least five years towards achieving the 
expected outputs. 

Charland 

Performance of different black gram verities in 
charland area of Jamalpur 

The experiment was conducted at charland, 
Jamalpur during Kharif-II season, 2016 to know 
the yield performance and popularize BARI 
blackgram varieties in charland areas. Design of the 
experiment was RCB with 3 replications. Each 
treatment was sown in unit plot having 4m × 3m 
with the spacing of 30 cm between rows. BARI 
mash-3 was used as  check variety. Treatments 
were: T1 = BARI Mash-1, T2 = BARI Mash-2, T3 = 
BARI Mash-3, T4 = BINA Mash-1 and T5 = Local. 
Fertilizers were applied at the rate of 10-8-10-5 
kg/ha of N, P, K, S (FRG, 2012) as urea, triple 
super phosphate (TSP), muriate of potash (MoP), 
gypsum. Seeds were sown on September 11, 2016 
in rows. Weeding was done at 20 DAE of the crop. 
Grain yield was recorded from the whole plot. 
Yield contributing characters were taken from 05 
randomly selected plants from the middle rows of 
each plot. Data were analyzed with the help of a 
computer package program STAR and means were 
separated following LSD test at 5% level of 
significance. No. of pod/plant, pod length and 100 
seed weight were not significantly differed among 
the varieties/cultivar. But plant population/m2, 
yield and biomass yield at harvest were 
significantly differed among the varieties. The 
highest plant population/m2 was recorded in local 
cultivar (62) and the lowest was recorded in BARI 
Mash-2. Highest yield was recorded in BARI 
Mash-3 (1217 kg/ha) while the lowest was 
recorded in local cultivar. The results revealed that 
yield level of different black gram varieties/cultivar 
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were similar except BARI Mash-3. All the black 
gram varieties/cultivar might be recommended 
more precious BARI Mash-3 for taking adaptive 
program in char land area of Jamalpur district. 

Performance of garlic varieties at char land in 
Rangpur 

The experiment was carried out at the charland, 
Mohipur, Burirhat, Rangpur during rabi season of 
2017-18 to evaluate the yield performance of BARI 
developed garlic varieties against local variety at 
charland. There were three varieties such as BARI 
Rasun-1, BARI Rasun-2, BARI Rasun-3 were 
tested against local Rasun variety. Garlic was 
planted on 19 November, 2017. The experiment 
was laid out in a RCB design with 4 replications. 
The unit plot size was 3m x 4m. The clove of garlic 
was planted on the muddy soil like rice seedling 
transplanting with 10 cm × 10 cm spacing.  
Fertilizers at the rate of 161-50-125-27 and 5.5 
kg/ha NPKSZn was applied in the form of and 
urea, TSP, MoP, Gypsum and zinc sulphate, 
respectively (Uddin et. al.2006). Well decomposed 
cowdung @ 5t/ha was also used. Urea 1/3 and full 
amount of other fertilizers were applied in the field 
before planting. Remaining 2/3 urea was top 
dressed in two equal installment at 25-30 and 55-60 
DAS followed by light irrigation. Plant protection 
measure and intercultural operations were taken as 
and when necessary. The crop was harvested on 31 
March 2018. Data on yield and yield contributing 
characters were taken and analyzed statistically. 
The treatment means were compared by using LSD 
test at 5% levels of significance. From the above 
findings the highest bulb yield (6.45 t ha-1) was 
recorded in local rasun variety which was followed 
by BARI Rasun-3. So, it might be concluded that 
BARI Rasun-3 and local variety are suitable for 
cultivation in char land area. Farmer’s also 
expressed their satisfaction for getting higher yield   
from the BARI developed rasun variety. 

Performance of BARI Hybrid maize at char 
land in Rangpur 

An experiment was conducted at Mohipur char 
RARS, BARI, Burirhat, Rangpur during  rabi 
season of  2017-2018 to  evaluate the yield  
performance of BARI developed  hybrid maize 
varieties. Seven treatments were BARI Hybrid 
maize-7, BARI Hybrid maize- 9, BARI Hybrid 
maize -12, BARI Hybrid maize- 13, BARI Hybrid 
maize- 14, BARI Hybrid maize-15 and local hybrid 
variety. The experimental design was RCB with 

fifteen dispersed replications. The size of the unit 
plot was 25 dec. for each varieties with 15 farmers.  
Fertilizers were applied at the rate of 256-76-121-
72-5-1 kg/ha of N-P-K-S-Zn-B (FRG, 2012) as 
urea, triple super phosphate (TSP), muriate of 
potash (MoP), gypsum, zinc sulphate and boric 
acid, respectively. 1/3 N, whole amount of TSP, 
MoP, gypsum, zinc sulphate and boric acid were 
applied as basal. Remaining 2/3 N was top dressed 
at 20 and 55 DAS. Three irrigations were done at 
30, 60 and 90 DAS. The crop was sown on 24 

November, 2017 and harvested on 11 April, 2018. 
The yield component data was collected from 
randomly selected ten plants prior to harvest from 
each plot. At harvest, yield of maize was recorded 
plot wise. Data were analyzed statistically and 
means were compared using LSD test at 5% level 
of significance. BARI hybrid maize -14, BARI 
hybrid maize-15  and local hybrid (Elit) gave 
similar yield was (10.00 - 11.00 t/ha). The lowest 
yield was obtained from BARI hybrid maize -
7(7.50 t/ha). 

Performance of potato varieties at char land in 
Rangpur 

A field trail was conducted at Mohipur char, 
RARS, BARI, Burirhat, Rangpur with five potato 
varieties to find out the better yield compare to 
local variety during rabi season 2017-18. Five 
varieties such as BARI Alu-36, BARI Alu-4, BARI 
Alu-46, BARI Alu-53 and local Granula were 
evaluated. The design was followed with RCB with 
three replications. The unit plot size was 4 m. x 5m. 
Weeding, irrigation and spraying were done as 
required. The crop was fertilized with cowdung 5 
t/ha and 180-40-180-20-4-1 kg/ha of NPKSZnB, 
respectively in the form of urea, TSP, MoP, 
Gypsum, zinc sulphate and boric acid. Cowdung 
was applied at the time of land preparation. 2/3 N 
and full dose of other fertilizers were applied at the 
time of final land preparation and remaining 1/3 N 
was applied as top dressed at 30-35 DAP followed 
by irrigation. Potato was planted on 17 November 
2017 and harvested on 20 March 2018 at 90 DAP. 
A light irrigation was given at 5 DAP for proper 
emergence. Data were taken on different growth 
parameters like plant height, tuber/hill, tuber 
weight/hill, and tuber yield. collected data were 
complied and analyzed with MSTAT software. The 
results revealed that higher tuber yield was 
observed in BARI developed potato varieties than 
local variety. Farmers are also very much interested 
to grow BARI potato varieties in charland area. 

 



 

 

 

 

 

Background 

Irrigation and Water Management Division is one 
of the research divisions of BARI. The division 
conducts research on irrigation scheduling, on-farm 
water management, and generation of basic 
information on BARI mandated crops. It generates 
information through conducting research on water 
quality, agricultural drainage, pumps and tube 
wells for both ground and surface waters. Irrigation 
and Water Management Division is also engaged in 
conducting research on water management 
techniques for saline soil, adaptation to impacts of 
climate change, micro-irrigation systems, and 
development of irrigation systems for hilly areas. 
Till date, the division has already developed 49 
irrigation and water management technologies, 
most of which have been using at the farm level in 
different parts of Bangladesh.   

Effect of deficit irrigation and mulching on yield 

and quality of pumpkin 

A two-year experiment was conducted at the 
research field of Irrigation and Water Management 
Division (IWM), BARI, Gazipur during the winter 
(rabi) season of 2016-2017and 2017-2018 to 
identify the effect of deficit irrigation and mulch on 
yield and quality of Pumpkin (var. BARI Hybrid 
Mistikumra-1). There were seven irrigation 
treatments, each replicated four times in a 
randomized complete block design (RCBD). The 
irrigation treatments were; T1: full irrigation 
(FC100%) at 10-days interval, T2: full irrigation 
(FC100%) at 15-days interval, T3: deficit irrigation 
(FC 75%) at 10-days interval, T4: deficit irrigation 
(FC 75%) at 15-days interval, T5: deficit irrigation 
(FC 50%) at 10-days interval, T6: deficit irrigation 
(FC 50%) at 15-days interval, and T7: drip 
irrigation at 3-days interval. From the results of two 
years, it was found that yield contributing 
parameters such as number of fresh fruit per plant, 
unit fruit weight, etc. were highest in T7 whereas 
the second highest values of those components 
were found in T1. Yield of pumpkin was also 

significantly higher in these two treatments; 33.58 
t/ha (Year 2), 22.64 t/ha (Year 1) in T7 and 33.34 
t/ha (Year 2), 21.49 t/ha (Year 1) in T2, 
respectively. A significant yield reduction (about 
12.7-34.0% in Year 2 and 13.4-27.8% in Year 1) 
was observed in deficit irrigation treatments (T2, 
T3, T4, T5 and T6) than that of full irrigation 
treatment at 10-days interval (T1). However, deficit 
irrigation treatments consumed less seasonal water 
to produce the optimum yield, therefore, water 
productivity were higher in these treatments (T3, 
T4, etc.). Highest water productivity (8.64 kg/m3 
and 8.59 kg/m3 in Year 2 and Year1 respectively) 
was found in T7 followed by T6; 7.71 kg/m3 in Year 
2 and 6.41 kg/m3 in Year 1. The results obtained 
from this research suggest that when saving of 
water is priority than that of maximising yield; 
deficit irrigation is a wise option that can provide 
optimum yield but save water to irrigate additional 
croplands 

Effect of deficit irrigation on yield and water 

productivity of different maize varieties in 

Southern areas 

This study was conducted at the Regional 
Agricultural Research Station, BARI, Rahmatpur, 
Barishal located at Babugong Upazilla of Barishal 
District to determine the experimental evidence of 
the effects of deficit irrigation on yield and water 
productivity of different maize varieties during 
2017-2018. The experiment consisted of two 
factors: irrigation and variety. The irrigation and 
mulch treatments were: Main plot: Irrigation (5): 
I1:  Farmer practice, I2: Full irrigation at initial 
stage (20-25 DAS), I3: 50 % irrigation both at 
initial and vegetative (20-25 DAS  and 50-60 DAS) 
stages, I4: 75% irrigation at initial, vegetative stage 
and silking (20-25 DAS, 50-60 DAS and 75-80 
DAS) stages, I5: 50% irrigation at initial, 
vegetative, silking and grain filling (20-25 DAS, 
50-60 DAS,75-80 DAS and 110-120 DAS) stages, 
Subplot: variety (5), V1:BHM-9, V2: BHM-7, V3: 
NK-40. I1 produced the highest grain yield of 
10.75 t/ha. V3 (NK-40) produced the highest grain 
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yield of 10.67 t/ha. The parameters had statistically 
significant effect for irrigation and variety 
treatments.  The highest grain yield of 11.17 t/ha 
was obtained for I4V3 (75% irrigation at initial, 
vegetative stage and silking (20-25 DAS, 50-60 
DAS and 75-80    DAS) stages; NK-40). BCR was 
found highest (3.24) at treatment I2V2 (Full 
irrigation at initial stage (20-25 DAS); BHM-7) 

Response of available soil moisture on the 

growth and yield of chickpea 

The experiment was conducted at the experimental 
field of IWM Division, BARI, Gazipur and 
farmer’s field of Godagari, Rajshahi during 2015 -
2016, 2016-2017 and 2017-2018 to investigate the 
response to available soil moisture on growth and 
yield of chickpea. Four levels of irrigation were 
applied for the experiment with three replications. 
Treatments were T1=Rainfed, T2= one irrigation 
(light irrigation of 1.0-1.5 cm) at post-sowing, T3= 
one irrigation (light irrigation of 2-3 cm) at pod 
development (80-85 DAS) stage, T4= Two 
irrigations given each at post-sowing and pod 
development (80-85 DAS) stages. The results 
showed that most of the yield parameters were 
found higher in treatment T2 and T4 for both 
locations. The growth parameters (root length, 
shoot length, biomass) were found almost the 
highest when the water used also highest and the 
lowest was found in rainfed treatment. The soil 
moisture of treatment T2 was higher than other 
treatments up to the pre-flowering (50 DAS) in 
2015-2016, 2016-2017and 2017-18. The soil 
moisture of T3 and T4 were higher than other 
treatments up to the pod development (80-85 DAS) 
in Gazipur and it was also seen that treatment T1 

produced comparatively less biomass than all other 
treatments in 2015-2016, 2016-2017and 2017-18. 
The treatment T2 gave the highest seed yield at 
Gazipur (1.55 t/ha) and at Rajshahi (1.33 t/ha) in 
2015-2016, treatment T4 and T3 gave the highest 
yield in Gazipur (1.84 t/ha) and in Rajshahi (1.43 
t/ha) in 2016-2017 and treatment T3 gave the 
highest yield in Gazipur and Rajshahi at 2017-18 
where enough rainfall occurred at post sowing 
stage. Hence, post sowing stage and pod 
development stages were found to be the critical 
stage of chickpea. If there is considerable rainfall 
(that will be helpful for pod development) then one 
irrigation at post sowing stage (T2) will be effective 
but if there is no rainfall then one irrigation given 
at pod development stages (T3) will be needed to 
produce highest yield. The highest BCR of 
1.52,1.90 and 3.11 were found at Gazipur for T2, T4 

and T3 in 2015-2016, 2016-2017 and 2017-18. 

Assessment of water use on the growth and yield 

of white grained hybrid maize 

The experiment was conducted at the experimental 

field of IWM Division, BARI, Gazipur and 

farmer’s field of Godagari, Rajshahi during 2016 -

2017 and 2017-2018 to assess the water use on the 

growth and yield of BARI hybrid maize-13. Six 

levels of irrigation were applied for the experiment 

with four replications. Treatments were T1= 

Rainfed, T2= One irrigation at vegetative (25-30) 

DAS stage, T3= One irrigation at pre-flowering 

(55-65) DAS stage, T4= One irrigation at grain 

filling (90-100 DAS) stage, T5= Two irrigations 

each at pre-flowering (55-65 DAS) and grain filling 

(90-100 DAS) stages, T6= Three irrigations each at 

vegetative (25-30 DAS), pre-flowering and grain 

filling stages. The results showed that most of the 

yield contributing character values found higher in 

treatment T6 for both the locations where three 

irrigations at vegetative, pre-flowering and grain 

filling stages were applied.  The treatment T6 gave 

the highest yield in 2016-17 at Gazipur (6.80 t/ha) 

and in both the years at Rajshahi (5.80 t/h and 7.56 

t/ha), and the lowest yield (4.77 t/ha and 6.57 t/ha) 

and (4.28 t/ha and 5.60 t/ha) were found in 

treatment T1 at Gazipur and at Rajshahi where no 

irrigation was applied. But in 2017-18 at Gazipur, 

T5 gave the highest yield (8.25 t/ha) and   treatment 

T6 and T2 (8.02 t/ha) were almost similar to 

treatment T5. Hence, three irrigations at vegetative, 

pre-flowering and grain filling stages might be 

played vital role for the highest yield and 

vegetative stage supposed to be critical of BARI 

hybrid maize-13. The highest BCR of 1.68 was 

found in treatment T5 and T2 in 2017-18 and 1.35 in 

treatment T6 in 2016-17 at Gazipur. 

Estimation of crop coefficient values (Kc) for 

groundnut at different crop growth stages by 

lysimeter study 

This study was conducted at the experimental 
field of Irrigation and Water Management 
Division, Bangladesh Agricultural Research 
Institute (BARI), Gazipur during the rabi season 
of 2017-18 for the crop of Groundnut (BARI 
Chinabadam-8) in lysimeter tank to determine the 
crop coefficient values at different growth stages. 
Crop was grown inside and outside the tank to 
make same environmental condition for plant 
growth with necessary fertilizer and irrigation 
management. Irrigation was done with four 
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irrigation levels (15, 20, 25 and 30 days interval 
allowing drainage) considering existing soil 
moisture. After harvesting it was found that 20 
days interval irrigation gave the favorable 
environment for plant and highest yield. Hence 
this irrigation schedule was considered to 
calculate crop evapotranspiration and crop 
coefficient values at different growth stages of 
groundnut. It was found that Kc values of 
groundnut (BARI Chinabadam-8) at initial (32 
DAS), development (40 DAS), mid-season (80 
DAS), and late-season (35 DAS) are 0.47, 0.92, 
0.94, and 0.77, respectively. Experimental results 
suggest that at initial stage ETc per day was much 
lower than that of the daily ETo values, thus, Kc 
was the lowest (0.77). In contrast, at later two 
stages Kc was greater. Like most of the other 
crops, Kc value at late season went down again 
(0.77). Some of these values were found little bit 
lower than that of the values determined by FAO; 
however, the findings could be handy for local 
agricultural researchers, academicians and farmers 
in proper irrigation scheduling as well as in water 
management planning. 

Water stress effect on wheat at different tillage 

practices 

The experiment was conducted during rabi season 
of 2017-2018 at Regional Agricultural Research 
station, BARI, Ishurdi, Pabna to find out the water 
requirements and appropriate deficit irrigation 
schedule of wheat on different seeding system. 
This study consisted of following irrigation 
treatments, like I1= Irrigation at CRI stage, I2= 
Irrigation at CRI and vegetative stages, I3= 
Irrigation at CRI and grain filling stages and I4= 
Irrigation at CRI, vegetative and grain filling stages 
on four tillage methods like T1= Bed Planting, T2= 
PTOS, T3= Strip tillage, and T4= Zero tillageand 
laid out in a factorial Randomize Complete Block 
Design with three replications. The result showed 
that spike/m2, spike length, grain/spike and yield 
were significantly affected by different tillage 
systems. At no deficit irrigation condition, highest 
grain yield (5.51 t/ha) was recorded on bed planting 
and lowest in zero tillage system. It’s clearly, from 
the result that water deficit at grain filling stage on 
bed planting (T1*I2), yield was increased about 
9.4%, 10.6% and 14.4% than no deficit irrigation 
on PTOS, ST, zero tillage treatment, respectively. 
The result also exhibited, yield was identical in 
PTOS, ST and zero tillage system. Besides, water 
deficit on vegetative and grain filling on bed 
planting, disclosed the highest yield compare to 

that of other tillage system. Grain yield and all 
yield contributing parameters were recorded 
highest in treatment I4 where irrigation water was 
applied 3 times like CRI, vegetative and grain 
filling stages on all seeding system. Lowest yield as 
well as all yield contribution parameter found in 
treatment I1 where irrigation water was applied one 
time at CRI stage on entire tillage systems. The 
lowest grain/spike and 1000 grain weight was 
detected in ST and zero tillage. Bed planting 
system achieved the highest WUE in no water 
deficit treatment as well as water deficit treatment. 

Potentiality of biochar to enhance productivity 

of tomato cultivated under deficit irrigation 

This study was conducted at the research field of 
Irrigation and water Management Division (IWM) 
of Bangladesh Agricultural Research Institute 
(BARI), Gazipur to understand the potentiality of 
biochar in improving productivity of drip irrigated 
tomato cultivated under deficit irrigation condition, 
and its impacts on some soil properties. BARI 
Tomato-14 cultivar was used for this experiment. 
There were five different irrigation treatments; T1: 
full irrigation (FI) with biochar @10 t/ha; T2: 
deficit irrigation (75% of FI) with biochar; T3: 
deficit irrigation (50% of FI) with biochar; T4: FI 
with no biochar; T5: 75% of FI with no biochar; T6: 
50% of FI with no biochar. The experiment was 
laid out in a Randomized Complete Block Design 
(RCBD), where each treatment was replicated 
thrice. Data on different growth and yield attributes 
of tomato were collected during the crop growing 
season and after harvesting. Necessary soil data 
were also collected periodically to determine the 
soil-moisture content, available nitrogen (N) status 
as well as the microbial-respiration of soil during 
the experimental period. The obtained result 
suggests that deficit irrigation reduced the plant 
height (highest in full irrigation > 75% irrigation > 
lowest in 50% irrigation); whereas, biochar 
application improved the plant heights (T1>T4, 
T2>T5 and T3>T6). The number of branches per 
plant did not show statistically significant 
difference among the irrigation treatments. In 
contrast to the plant height, root length was found 
higher in non-biochar treatments (T4, T5, T6) than 
that of their opposite biochar treatments (T1, T2, 
T3), where it increased as the water deficiency 
increased (T1<T2<T3 or T4<T5<T6). Again, both 
wet biomass and dry biomass weight was found 
highest in T1, where the lowest values of both 
attributes were found in T6. On the other hand, the 
number of fruit per plant, unit fruit weight and 
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marketable yield were found highest in T1 followed 
by T4, T2, T3, T5 and T6. A significant yield 
reduction of about 5.6% and 10.5% between T1 and 
T3, T4 and T6, respectively suggests that irrigation 
deficiency (by 50%) significantly reduced the 
production of tomato. Moreover, the marketable 
yield of T1>T4 (3.7%), T2>T5 (6.0%) and T3>T6 
(7.9%) illustrates that biochar potentially increased 
the crop production, and it showed better 
performance when the irrigation deficiency 
increased. In addition, water productivity (WP) was 
found 5.5% higher in T1 than T4, 10.2% higher in 
T2 than T5, and 10.6% higher in T3 than T6. Soil 
moisture content dropped sharply in non-biochar 
treatments under deficit irrigation; however, 
biochar improved the moisture content status under 
the similar circumstances. The hetero-tropic 
respiration (CO2 emission) were found higher in 
biochar amended treatment, where it was recorded 
highest in T2 and lowest in T6. Biochar with FI (T1) 
had the highest available NH4-N over the season 
followed by biochar with 75 % FI (T2). But, 
available NO3-N was highest in T2, while T6 had 
the lowest value. No significant variation on the 
fruit quality parameters were found between these 
two treatments. While carotenoids and total soluble 
solids (TSS) were also found slightly higher in 
biochar amended treatment (T1), both Vitamin-C 
and Tritable acidity contents were marginally 
higher in treatment without biochar (T4). Overall, 
biochar found to be promising in improving the 
growth and yield of tomato grown under deficit 
irrigation regimes, as well as the health of the soil. 
However, no discreet conclusion can be drawn 
unless the research continues for few more years.  

Growth and yield of sweet orange as influenced 

by timing of fertilizer application and method of 

irrigation 

This study was carried out at the experimental field 
of Irrigation and Water Management Division, 
Bangladesh Agricultural Research Institute, 
Gazipur to determine the appropriate timing of 
fertilizer application and the irrigation method on 
the fruits yield and water use of sweet orange. The 
experiment was designed with five treatments and 
five replications. The treatments were: T1=Rainfed 
(normal practice), T2=Irrigation at 10 days interval 
by ring basin method (November-May) with 
recommended fertilizers applied two times in a 
year, T3=Irrigation at 15 days interval by ring basin 
method (November-May) with recommended 
fertilizers applied four times in a year, T4= Drip 
irrigation at five days interval (November-May) 

with fertilizer application at two months interval, 
T5=Drip irrigation at five days interval (November-
May) with fertilizer application at once in a month. 
Results of this study indicated that yield 
contributing parameters (fruit length, diameter, 
fruit number and unit fruit weight) and total fruits 
yield were found almost similar trend of T2, T3, T4 
and T5 but higher than T1.. The treatment T3 with 
irrigation at 15 days interval by ring basin method 
with fertilizers applied at three months interval and 
the treatment of T4 with drip irrigation at five days 
interval with fertilizer application at two months 
interval performed better in plant growth and fruit 
yield than other treatments. Seasonal irrigation 
water use was lower in drip irrigation system of T4 
and T5 than ring basing of T2 and T3 in each year. 
Drip or ring basin method could be an irrigation 
strategy for sweet orange cultivation due to better 
plant growth, number of fruits, fruits length and 
diameter, yield and water use. However, this is an 
on-going study, and for the fifth time, excellent 
bearing is being observed during the year of 2016 
and 2017. Definite conclusions may be drawn after 
the completion of the study cycle.  

Yield and water productivity indices of different 

onion varieties under sprinkler irrigation 

To evaluate the performance of three onion 
varieties under sprinkler irrigation and their 
sensitivity to water stress, a study was conducted at 
the experimental field of IWM Division, BARI 
during the winter season of 2017-2018.  The 
experiment comprised of five irrigation treatments 
with four sprinkler irrigation based on 60%, 80%, 
100% and 120% crop water use (ETc) and a 
surface irrigation laid out in split-plot design with 
three replications. Irrigation water was applied at a 
fixed 6-day interval with sprinkler system and 15-
day interval with surface irrigation throughout the 
crops growing season. Onion sensitivity to water 
stress was determined using a yield response factor 
(Ky) that derived from the linear relationship 
between relative evapotranspiration deficits (1-
ETa/ETm) and relative yield decrease (1-Ya/Ym). 
Statistical analysis revealed that plant height was 
not much affected by the level of irrigation while, 
leaf number, bulb diameter, bulb unit weight and 
total bulb yield was affected significantly (P<0.05) 
by the irrigation regimes.  Among the varieties, the 
highest plant height, bulb diameter and unit bulb 
weight contributed to the highest yield of 22 t/ha 
for Taherpuri King (V3) under 120% water regime. 
Taherpuri super (V2) produced the second highest 
yield of 19 t/ha which was comparable to the yield 
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of 17 t/ha produced by the variety BARI onion -1 
(V1). Value of Ky determined for the whole 
growing season was found higher for V3 (Ky 1.18) 
than other two varieties (0.93 for V1 and 0.96 for 
V2) indicates that variety V3 is highly sensitive to 
water stress. This fact is also evident by the WP 
with higher value obtained under higher water 
regimes in case of V3; but for other varieties, higher 
WP was obtained from 80% ETc water regime.  
The amounts of water used for evapotranspiration 
under different irrigation regimes ranged from 151 
to 253 mm, 153 to 256 mm and 158 to 260 mm, 
respectively, for V1, V2 and V3 with minimum at 
60% ETc and maximum at 120% ETc water 
regime. Though surface irrigation treatment 
received almost same amount of water as received 
by 80% ETc treatment, yield was lower and 
consequently WP was the lowest. Considering Ky 
as a limiting factor, application of irrigation at 80% 
ETc was a marginal for V1 and V2 and 100% ETc 
for V3, beyond that yield losses are insupportable.  

Performance of fertigation system on bottle 

gourd cultivation 

An experiment was conducted at the research field 
of Irrigation and water Management (IWM) 
Division, Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur during the 
rabi seasons of 2017-18 to determine the 
performance of bottle gourd (var. BARI Lau- 3) 
under fertigation systems. Six different irrigation 
treatments T1= Ring Basin irrigation at 7 days 
interval with recommended fertilizer doses, T2= 
Fertigation at an alternate day with recommended 
fertilizer doses, T3= Fertigation at an alternate day 
with 20% less N and K than recommended doses, 
T4= Fertigation at an alternate day with 35% less N 
and K than recommended doses, T5= Fertigation at 
an alternate day with 50% less N and K than 
recommended doses were selected. The highest 
yield of 37.20 t/ha was obtained from treatment T4 
by applying 35% less N and K than recommended 
doses through drip system followed by treatment T5 
(33.02 t/ha) by applying 50% less N and K than 
recommended doses through drip system. Water 
was needed 404 mm for ring basin method during 
the season whereas only 107 mm water was needed 
in drip method. The economic analysis reveals that 
the benefit cost ratio is the highest of 2.99 was 
obtained from treatment T4 by applying 35% less N 
and K than recommended doses through drip 
system followed by treatment T5 (2.67) by applying 
50% less N and K than recommended doses 
through drip system.  

Design, development and assessment of the 

economic suitability of a permanent floating bed 

for cultivating vegetables round the year 

The experiment was conducted at RARS, BARI, 
Rahmatpur, Barishal during 14 November, 2017 to 
12 March, 2018 to develop a low cost permanent 
bed for floating farmers and to determine the socio-
economic suitability of the permanent bed as 
compared with the traditional bed to grow crops 

round the year. Two plastic pipes (4) of 20 

another two plastic pipes (4) of 4 3 and four 
elbows were used for making the permanent bed. 

The four elbows (4) was connected at the end of 

two 20 long pipe (4) by plastic gum. Then the two 

4 3 long pipe (4) was jointed between four 

elbows (4) by plastic gum. After that the 
permanent bed was covered by plastic sheet and net 

(1) to protect the bed materials (water hyacinth) 
from fish. The plastic layer was used, so that the 
sunlight could not affect the plastic pipe. As the 
bed height was short (9 inch) the fibrous roots was 
came out quickly, as they got some source of 
nutrient from the bed materials. The height was 
increased from 9 inch to 19 inch to protect the 
fibrous root of carrot (Redking). For carrot 
(redking) on floating bed cultivation it was found 
that the number of leaves per plant was highest 
13.33, root lenth was 13.33 cm, root diameter was 
12.11 cm, shoot length was 68.00 cm, fruit cortex 
length 13.00 cm, fruit cortex diameter 9.00 cm, leaf 
weight per plant 156.00 gm, fruit weight per plant 
was 136.00 gm and yield was 13.98 t/ha. The T1 
contains all the highest values for carrot. It was 
observed that the plant height of potato (BARI Alu-
72) was highest 113.00 cm, number of branches per 
plant was 9.67, number of leaf per plant was 13, 
number of tuber per plant was 13.00, weight of 
tuber per plant 197.00 gm. It was observed that the 
yield lf potato per bed was 45.12 t/ha at treatment 
T1. For bushbean (BARI Jharsheem-2) it was 
observed that the plant height was found highest 
40.67 cm and number of pod per plant were 12.33. 
50% flowering was occurred at 43 days after 
planting. The pod size was highest 15.67 cm; pod 
width 0.88 cm, number of green pod per plot was 
observed highest 311.33. 1st harvest was after 65 
days to planting, individual pod weight was 
observed highest 12.67 cm, and 100 green seed 
weight 25.67 gm. In case of Snake gourd highest 
values was observed that the fruit length was 44.06 
cm and perimeter was observed 11.94 cm from 
treatment (T1). The individual weight of the fruit 
was found height (252.447 gm) and yield (45.57 
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t/ha) at treatment T1. It was observed from table 6 
that the highest fruit length of yard long bean was 
50.03cm and perimeter was observed 0.73 cm from 
treatment (T1). The individual weight of the fruit 
was found height (21.50gm) and yield (5.087 t/ha) 
at treatment T1. 

Determination of relationship between soil 

salinity and irrigation water salinity 

This study was conducted under the poly shed 
house of Irrigation and Water Management 
Division, Bangladesh Agricultural Research 
Institute (BARI), Gazipur during the rabi season of 
2017-18 in pot to determine the relationship 
between soil salinity and irrigation water salinity. 
Three types of soil (Sandy loam, Clay loam and 
loam) were used with different levels of salinity 
where no crop was considered. Artificial salinity 
was prepared by using raw salt mixing with water 
through the trial and error method. To measure in 
situ soil salinity, direct soil EC meter was used. 
Irrigation water with different salinity level (4, 8, 
12 and 16 dS/m) were applied up to field capacity 
at two intervals (15 and 30 days) and soil salinity 
were measured at two depths (0-15 and 15-30 cm). 
The results from the collected data demonstrates 
that soil salinity showed mostly increasing trend 
with time after applying different levels of saline 
irrigation water at 0-15 cm and 15-30 cm depth. It 
also found that deeper depth (15-30 cm) rose 
higher than lower depth (0-15 cm). However, this 
interpretation is given only from limited data. This 
experiment will be continued for the next year to 
collect more data to find out the relationship 
between soil salinity and irrigation water salinity. 

Sustainable groundwater utilization for crop 

production in Rajshahi district 

This study was conducted in nine upazilas of 
Rajshahi district for the sustainable groundwater 
use for crop production.  Monthly water table data, 
data for irrigated crops, irrigated area, wetted area 
and meteorological data have been collected from 
Barind Multipurpose Development Authority 
(BMDA) and Bangladesh Meteorological 
Department (BMD). After collecting all relevant 
data, water table dynamics were analyzed with a 
model named “MAKESENS” and in excel. Results 
showed that groundwater extraction is increased as 
irrigated area increased. Less extraction from the 
surface due to limited water sources and uneven 
rainfall distribution increased the withdrawal of 
irrigation water from groundwater for crop 

production especially in dry period. Long term 
trend of water table depth indicates that water level 
is decreased with time significantly in almost all 
upazilas and going to below threshold level in the 
last few years for some upazilas. Future predictions 
based on the present declining trend demonstrates 
that if this abstraction is continued then 
groundwater level will go below threshold level as 
well as suction limit of shallow tube wells in most 
upazilas. Then withdrawing groundwater in this 
way will not be sustainable at all. So, some 
effective measures will be needed to develop in the 
next year and adopted to avoid over exploitation 
and consequently to promote the sustainable use of 
groundwater for crop production. 

Development and adaptation of water saving 

irrigation techniques for upland crops (CRG 

Project, NATP-2) 

Irrigation water is an essential component for 
sustainable crop production in Bangladesh. The 
people of the drought and coastal zone of 
Bangladesh depend mainly on irrigated agriculture. 
Agriculture is the dominant economic activity in 
Bangladesh but irrigated agriculture will come 
under increased climate and global pressures in the 
21st century. Most of the upland high value major 
crops are widely grown during rabi season 
(November-April) and crop production is affected 
by drought or salinity in Bangladesh where 
irrigation water is necessary for optimum yields. 
Proper irrigation practices can maintain crop 
growth and yield by avoiding water stress and 
suppressing the build up of soil salinity. Water 
saving irrigation techniques are now essential for 
improving water productivity in the areas where 
water resources are limited. Therefore, the sub-
project on development and adaptation of water 
saving irrigation techniques for upland major crops 
have been taken during 2017-2018 at the drought 
prone area of Dinajpur and salt affected area of 
Koyra, Khulna under the CRG, NATP II, Project 
for sustainable food security. The objectives of this 
sub-project were to (i) develop drip irrigation 
systems with higher water distribution uniformity 
and water use efficiency for high value upland 
crops, (ii) develop raised bed alternate and fixed 
furrow irrigation techniques for upland major crops 
in salt prone areas, and (iii) validate and adapt the 
site specific water saving technologies at farmers’ 
field condition for crop production. 

New emitter with low (gravity) drip irrigation 
system was developed to slowly apply water 
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directly to individual plants at frequent intervals 
rather than broadcasting over the whole field area. 
Based on available raw materials in local market, 
the compensating type of emitter was developed by 
IWM Division, BARI, Gazipur through ARFA 
local manufacturer in Dhaka. New emitter with low 
pressure (gravity) drip irrigation system was 
installed, evaluated and compared with Chinese 
emitter to determine the hydraulic parameters at lab 
condition. New emitter discharge was measured 
under the variable operating heads and slopes at lab 
conditions of Gazipur. The hydraulic performance 
of the developed drip irrigation system was found 
better at 1.5 m to 2 m operating head with various 
slopes of 0% and 1%, and emitter discharge rate 
was found from 3 to 5 litre/hour. 

The idea on raised bed planting with fixed furrow 
irrigation (FFI) techniques have been established, 
evaluated and compared with alternate furrow 
irrigation (AFI) and traditional/every furrow 
irrigation (EFI) at the salt affected area of Koyra, 
Khulna. Two major location: Dinajpur (Drought 
area), Koyra, Khulna (Salt-affected area) and one 
additional site of IWM Research field, BARI, 
Gazipur were selected and conducted the field 
experiments. Total 10 famers (5 farmers from each 
site) were selected for adaptive trails. Six major 
crops, like as, maize, sunflower, potato, tomato, 
brinjal and watermelon were selected for adaptive 
trails. Site specific water saving technologies, like 
as, drip-irrigation at 3-5 days interval (Saline and 
non-saline area), AFI (Saline & non-saline area) 
and FFI techniques (Salt-affected area) were 
conducted experiments at farmers’ field conditions. 
Water saving techniques of alternate or fixed 
furrow irrigation saved seasonal crops (potato, 
maize, sunflower, brinjal) water use from 24 to 
32% and it also improved water productivity from 
28 to 40% while drip irrigation at 3-5 days interval 
saved seasonal crops (brinjal, tomato, watermelon) 
water use from 38 to 47% and improved water 
productivity from 50 to 60% compared to 
traditional furrow irrigation.  

A total of 51 farmers including SAAO were trained 
in the project area of Koyra, Khulna and Dinajpur. 
One additional program on field day was organized 
at Dinajpur. Some other activities like as BTV 
recorded and newspaper clipping were published. 
Total fund was released BDT 14,50,100 (85% of 
the first year approved budget) and expenditure 
was BDT 14,44,003.40 (May 2018). Data are still 
collecting and analyzing. The work plan and 
further activities could be done in project period. 

The expected results will be presented as a final 
report after analysis of the collecting all data.   

Based on one year study, drip irrigation, 
alternate/fixed furrow irrigation methods are highly 
recommended to site specific areas of Bangladesh 
for a sustainable use of this natural water resources 
because of the insufficiency of surface and ground 
water resources and raising salinity. However, 
water saving techniques have the potential to save 
water without any sacrifice in yields of crops. 
Moreover, because of the insufficiency of surface 
and ground water resources and raising salinity, 
these efficient irrigation techniques are needed to 
continue and expansion of different rabi crops at 
drought and coastal salt affected areas of 
Bangladesh for sustainable food security. 

Cropping system intensification in the salt 

affected coastal zones of Bangladesh and West 

Bengal, India (ACIAR-KGF Project) 

The most common and traditional practices of 
cropping patterns followed in the coastal areas is 
mainly fallow-fallow-T. Aman. Therefore, the aims 
of the study to sustainably increase cropping 
intensity, productivity and gross margin in the salt-
affected coastal zones of Bangladesh through 
integrated soil, water and crop management. The 
experiments were executed at the ACIAR-KGF 
project site of Amtali, Barguna during kharif-I 
season of 2017 to increase the intensification of 
cropping by developing economical cropping 
patterns using fallow land. In 2017, short duration 
and high yielding of T. Aus rice (BRRI dhan 48) 
was demonstrated in the salt-affected coastal zones 
under ACIAR-KGF project at the farmers’ field of 
Sikandorkhali village, Amtali, Barguna to improve 
the productivity of existing cropping pattern by 
introducing early establishment of short duration of 
new modern variety of T. Aus rice (BRRI dhan 48) 
as well as higher yield and economic return for the 
farmers. The experiments were laid out in 
randomized complete block design with three 
replications under each farmer. Three farmers were 
selected at the site of Sikandorkhali, Amtali, 
Barguna under the polder no. 43/1. Data were 
collected through the direct field measurement and 
survey data of the selected farmers. After 
intervention of the project activities, the total 
growth duration of T. Aus (BRRI dhan 48) was 108 
days. On average, the grain yield of T. Aus was 
found 4 t/ha with varied from 3.79 to 4.19 t/ha. The 
output-input ratio was found 1.86 with varied from 
1.79 to 1.95. The growing of short duration and 
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high yielding T. Aus rice might be feasible and 
could be more economical by increasing the same 
or similar type of short duration high yielding T. 
Aus variety to the all farmers under the similar type 
of farmers’ block of the project site for growing 
three crops in a year instead of one crop (fallow-
fallow-T. Aman) per year in the salt affected areas 
of coastal zone in Bangladesh.  

Establishment of T. aus rice for increasing 

cropping intensity, productivity and gross 

margin in the salt-affected coastal areas of 

Bangladesh 

The most common and traditional practices of 
cropping patterns followed in the coastal areas is 
mainly fallow-fallow-T. Aman. Therefore, the aims 
of the study to sustainably increase cropping 
intensity, productivity and gross margin in the salt-
affected coastal zones of Bangladesh through 
integrated soil, water and crop management. The 
experiments were executed at the ACIAR-KGF 
project site of Amtali, Barguna during kharif-I 
season of 2017 to increase the intensification of 
cropping by developing economical cropping 
patterns using fallow land. In 2017, short duration 
and high yielding of T. Aus rice (BRRI dhan 48) 
was demonstrated in the salt-affected coastal zones 
under ACIAR-KGF project at the farmers’ field of 
Sikandorkhali village, Amtali, Barguna to improve 
the productivity of existing cropping pattern by 
introducing early establishment of short duration of 
new modern variety of T. Aus rice (BRRI dhan 48) 
as well as higher yield and economic return for the 
farmers. The experiments were laid out in 
randomized complete block design with three 
replications under each farmer. Three farmers were 
selected at the site of Sikandorkhali, Amtali, 
Barguna under the polder no. 43/1. Data were 
collected through the direct field measurement and 
survey data of the selected farmers. After 
intervention of the project activities, the total 
growth duration of T. Aus (BRRI dhan 48) was 108 
days. On average, the grain yield of T. Aus was 
found 4 t/ha with varied from 3.79 to 4.19 t/ha. The 
output-input ratio was found 1.86 with varied from 
1.79 to 1.95. The growing of short duration and 
high yielding T. Aus rice might be feasible and 
could be more economical by increasing the same 
or similar type of short duration high yielding T. 
Aus variety to the all farmers under the similar type 
of farmers’ block of the project site for growing 
three crops in a year instead of one crop (fallow-
fallow-T. Aman) per year in the salt affected areas 
of coastal zone in Bangladesh.   

Establishment of short duration T. aman rice for 

increasing cropping intensity, productivity and 

gross margin in the salt-affected coastal areas of 

Bangladesh 

The aims of the study to sustainably increase 
cropping intensity in the coastal zones of 
Bangladesh in the dry season through integrated 
soil, water and crop management. Therefore, the 
experiments were executed at the ACIAR/KGF 
project sites of Amtali, Barguna and Dacope, 
Khulna during kharif II season over two years of 
2016 and 2017 to increase the intensification of 
cropping by developing economical cropping 
patterns using fallow land. The most common and 
traditional practices of cropping patterns followed 
in the coastal areas is mainly Fallow-Fallow-
Transplanted Aman. Short duration and high 
yielding T. Aman rice variety was tried in the salt-
affected coastal zones under ACIAR-KGF project 
at farmers’ field of Sikandorkhali village, Amtali, 
Barguna and Pankhali, Dacope, Khulna. BRRI 
Dhan 62 and BRRI Dhan 73 were disseminated in 
farmers’ field to improve the productivity of 
existing cropping pattern by introducing early 
establishment of short duration new variety as well 
as higher yield and economic return for the farmers 
during 2016 and 2017, respectly. The experiments 
were laid out in randomized complete block design 
with three replications under each farmer. Three 
farmers were selected at the site of Sikandorkhali, 
Amtali, Barguna under the polder 43/1 and three 
farmers were selected at the site of Pankhali and 
Khatail, Dacope, Khulna under the polder 31. Data 
were collected through direct field measurement 
and survey data of the selected farmers. Mean 
values of T. Aman (BRRI dhan 62 and BRRI dhan 
73) crop harvested 20 to 40 days earlier than 
traditional local varieties of Vojon and BR 23 
although gross margin and benefit-cost ratio was 
lower than local varieties. Mean values over two 
years, the output-input ratio was found lower in T. 
Aman variety of BRRI Dhan 62 and BRRI dhan 73 
(1.10- 1.24) than local variety of T. Aman (1.50-
1.81). Farmers expressed their satisfaction for 
getting only earlier harvest and higher market price 
of BRRI dhan 62 and 73 but showed unsatisfaction 
for lower yield due to damage by birds, rats etc. 
Farmers cannot go for early rabi crops just after the 
harvest of this short duration due to waterlogging 
and high soil moisture in the field. These varieties 
might be more economical by increasing the same 
or similar type of short duration high yielding 
variety to the all farmers under the same block of 
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the project site or by providing subsidy to the 
farmers, especially for short duration 
establishment- of T. Aman rice for growing three 
crops in a year instead of one crop per year in the 
salt affected areas of coastal zone in Bangladesh.  

Cropping pattern based water management for 

different crops in saline prone area of 

Bangladesh 

Cropping pattern based water management is 
needed to sustain irrigated agriculture to intensify 
the system productivity in coastal regions of 
Bangladesh. Therefore, two years field experiments 
were conducted during 2016-2017 and 2017-2018 
at the farmers' field of the village of Sikandorkhali 
at Amtali, Barguna under the ACIAR-KGF project 
at salt affected coastal regions of Bangladesh. The 
objectives of this study were (i) to find out the 
effect of cropping pattern on salinity, crops yield 
and water productivity, (ii) to evaluate the 
economic analysis of the cropping systems, (iii) to 
identify the suitable cropping pattern in terms of 
water use and profitability and (iv) to demonstrate 
and popularize the improved cropping pattern and 
suitable water management among the farmers. The 
experiments were carried out in three farmers’ field 
with recommended irrigation treatments and 
replicated thrice. The treatments were: (i) CP1: 
Mustard/Watermelon -T. Aus (Optional) -T. Aman, 
(ii) CP2: Sunflower -T. Aus (Optional) -T. Aman, 
(iii) CP3: Maize -T. Aus (Optional) -T. Aman, (iv) 
CP4: Wheat – Mungbean/sesame (Optional) –T. 
Aman, (v) CP5: Fallow-Fallow-T. Aman (Farmers’ 
practice, control). Results showed that the trend of 
soil water contents decreased at mid growing 
season (February 2017) and later growth stages of 
crops from sowing to harvest among the treatments 
in 60 cm profile with 15 cm increments due to lack 
of sufficient soil moisture as well as irrigation 
water. Salt accumulation at the growing season of 
sowing to harvest was substantially changes and 
soil salinity averagely ranged from 8 dS/m 
(January) to 17 dS/m (March) in 2017 and 4 dS/m 
(November 2017)  to 9 dS/m (March 2018) and 
highest in February 2017 and March 2018 in 60 cm 
soil profiles with 15 cm increments. Similarly, the 
osmotic potential was obtained highest -680 kPa 
(on average) February 2017 and -845 kPa (on 
average) in February and March 2018. The changes 
in soil pH ranged averagely similar trend 6 to 7 in 
2017 and 4 to 5 in 2018 among the treatments in 
the 60 cm soil profiles during the growing season. 
The highest soil salinity and osmotic solute were 
occurred in CP5 compared to other cropping 

patterns due to lower soil water content in 60 cm 
soil profiles. Results revealed that rice equivalent 
yields (REY), production efficiency (PE) and total 
system productivity (TSP) was obtained highest in 
cropping system of CP2 in 2018 and CP3 in 2017 
compared to other cropping patterns. In terms of 
crops yield and water use, cropping system CP3 
produced highest total system water productivity 
compared to other cropping systems in both years 
(2017 and 2018). Gross margin and benefit cost 
ratio was in the order of CP3 >CP2 >CP4 >CP1> 
CP5 in 2016-2017 and CP2 >CP1 >CP3 >CP4 > 
CP5 in 2017-2018. Based on two-year study and in 
terms of crops yield, rice equivalent yields, total 
system of crop and water productivity, profitability 
of economics and reducing the risk of soil salinity, 
osmotic pressure and scarcity of available water, 
CP2, CP1 and CP3 would be practiced followed by 
CP4 and CP5 (Fallow-Fallow-T. aman) in coastal 
saline prone areas of Bangladesh. However, it may 
have concluded that diversified cropping system 
including mustard, sunflower and maize crops 
enhanced the mean productivity and profitability 
the cropping patterns of CP2, CP1 and CP3 which 
would be the most productive and profitable annual 
cropping system in coastal regions of Bangladesh. 

Conjunctive use of fresh and saline water in 

irrigation for sunflower in coastal areas of 

Bangladesh 

Conjunctive use of fresh (low-saline: pond water) 
and saline water (medium saline: canal water) for 
irrigation is a strategy to irrigate rabi crops in the 
coastal salt affected areas of Bangladesh where 
fresh water is not available. Therefore, the 
experiments were conducted during 2016-2017 and 
2017-2018 at the farmers' field of the village of 
Pankhali at Dacope, Khulna and Sikandorkhali at 
Amtali, Barguna under the ACIAR-KGF project at 
salt affected coastal regions of Bangladesh. The 
objectives of this study were (i) to evaluate the 
effect of soil moisture, salinity, osmotic pressure, 
pH and plant biomass at different growth stages, 
(ii) to assess the effect of fresh and saline water 
irrigation on the crop performances, water use and 
water productivity and (iii) to find out the scope of 
saline and fresh water irrigation for sunflower crop 
cultivation. The experiments were carried out in 
two farmer’s field at Pankhali and three farmers’ 
field with six irrigation treatments and replicated 
thrice. The treatments were: T1: 2 IR at vegetative 
and flowering stage with FW, T2: 2 IR given at 
vegetative with FW and flowering stage with SW, 
T3: 2 IR given at vegetative with FW and grain 



  BARI Annual Report 2017-18 ▐   245 

filling stage with SW, T4: 3 IR at vegetative, 
flowering and grain filling stage with FW, T5: 3 IR 
at vegetative with FW and flowering and grain 
filling stage with SW, T6:3 IR at vegetative and 
flowering with FW and grain filling stage with SW. 
Results showed that the conjunctive use of fresh 
water at early growth stages and saline water at 
later growth stages had no significant difference 
among the treatments. Soil moisture content 
decreased from the growing season to harvest, but 
plants extractable available soil water was not 
drasticaly reduced in 2017. In 2018, the plant 
growth and crop yield was affected because of 
insufficient supply of irrigation water in both 
locations. The highest changes in soil salinity 
occurred at the end of the growing season on 
average 9.62 dS/m (February 2017) compared to 
the beginning of the growing season on average 
5.32 dS/m (December 2016) in 60 cm soil profiles. 
Soil salinity (ECe) was found greater in treatment 
T2 and T5 than other treatments. The highest soil 
salinity was observed in T2 (12 dS/m) and T5 (10 
dS/m) at Amtali and 7.1 dS/m in T5 at Dacope 
during 2018. On average, the osmotic potential was 
observed greater in treatments T5 compared to 
other treatments in both years. The changes in soil 
pH ranged occurred averagely at around 7.8 to 8.2 
in 2017 and 4 to 5 in 2018. In 2017, plant biomass 
was lower in treatments T1 and T2 than the 
treatments of T4, T5 and T6. The seed yield of 
sunflower ranged was found 2.33 to 2.53 t/ha at 
Dacope and 1.65 to 1.93 t/ha at Amtali. In 2018, 
the sunflower yield ranged was obtained from 1.24 
to 1.71 t/ha at Dacope and 1.2 to 1.55 t/ha at 
Amtali. In treatment T6 produced highest yield 2.53 
t/ha at Dacope and 1.93 t/ha at Amtali in 2017 and 
T5 produced highest yield at around 1.7 t/ha at 
Dacope and 1.6 t/ha at Amtali in 2018. Seasonal 
crop water use was obtained averagely 223 mm at 
Dacope and 248 mm at Amtali in 2017 and 160 
mm at Dacope and 171 mm at Amtali in 2018. 
Mean values of water productivity was found 1.12 
kg/m3 at Dacope and 0.75 kg/m3 at Amtali in 2017 
and 0.93 kg/m3 at Dacope and 0.82 kg/m3 at Amtali 
in 2018. The average water salinity of pond and 
canal at 10 days interval during the crop growing 
season was recorded from 1.21 to 2.2  dS/m at 
Dacope and 0.47 to  4.4 dS/m at Amtali in 2017 
and 1.13, 1.41 dS/m at Dacope 1.4 to 6dS/m at 
Amtali in 2018. Based on two years (2017 and 
2018) study, the results indicated that seed yield 
and water productivity of sunflower and reducing 
the risk of soil moisture content, soil salinity, 
osmotic pressure, pH and scarcity of available 

water, an alternative irrigation scheduled and 
technique can be practiced by the conjunctive use 
of fresh water (low sanity≤1.5 dS/m) at early 
growth stages and saline water (1.5 ≥ salinity ≤ 5 
dS/m ) at later growth stages of crop in coastal 
saline prone areas of Bangladesh. Further studies 
are needed to expansion of rabi crops in coastal salt 
affected areas of Bangladesh where fresh water 
(non-saline) is not available for rabi crops 
cultivation in Bangladesh. 

Conjunctive use of fresh and saline water in 

irrigation for maize in coastal areas of 

Bangladesh 

Farmers are being encouraged to represent the 
conjunctive use of fresh water (FW) and saline 
water (SW) irrigation for the future of agriculture 
in the coastal saline prone areas of Bangladesh 
where the scarcity of suitable water. Therefore, the 
conjunctive use of fresh and saline water irrigation 
experiments for maize were performed over two 
years of 2016-2017 and 2017-2018 at the farmers' 
field of the village of Pankhali and Khatail at 
Dacope, Khulna and Sikandorkhali at Amtali, 
Barguna. The objectives of this study were (i) to 
evaluate the effect of soil moisture, soil salinity 
(ECe), osmotic pressure, pH and plant biomass at 
different growth stages, (ii) to assess the effect of 
fresh and saline water irrigation on the crop 
performances, water use and water productivity and 
(iii) to find out the scope of saline and fresh water 
irrigation for maize crop cultivation. The 
experiments were carried out in two farmer’s field 
at Pankhali and three farmers’ field with six 
irrigation treatments and replicated thrice. The 
treatments were: (i) T1:2 irrigations (IR) at 
vegetative stage and grain development stages with 
FW;  T2:2 IR at vegetative stage with FW and grain 
development stage with SW; T3: 2 IR at vegetative 
stage with FW and tasseling stage with SW; T4:3 
IR at vegetative, tasseling and grain development 
stages with FW; T5: 3 IR at vegetative stage with 
FW and tasseling and grain development stages 
with SW; T6: 3 IR at vegetative and tasseling with 
FW and grain development stages with SW. 
Results showed that the conjunctive use of fresh 
water (0.5 ≤ salinity ≤ 1.2 dS/m) at early growth 
stages and saline water (1.5 ≤ salinity ≤ 5 dS/m) at 
later growth stages had insignificant difference 
compared to the treatment of fresh water irrigation 
during crop growing season at the both locations of 
Dacope and Amtali. The more changes in soil 
water occurred at top layer of the soil (0-15 cm) 
than lower depth of soil profiles at Amtali. On 
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average, the soil water contents ranged was 
observed from 22 to 32% among the treatments 
from the month of January to March 2017 and 
lower moisture was obtained in February 2017. On 
average, the soil salinity (ECe) ranged from 9.3 to 
13.9 dS/m during the crop growing season from 
January to March 2017. The highest changes in soil 
salinity occurred at mid (February 2017) of the 
crop growing season of maize compared to the 
beginning and later growth stages of maize in 60 
cm soil profiles. On average, the osmotic potential 
ranged among the treatments was -333 kPa (T2) to 
-503 kPa (T5) from January to March 2017. The 
changes in soil pH occurred averagely 6.9 to 7.2 in 
the soil profiles 60 cm with 15 cm increments 
during the growing season from January to March 
2017. Results showed that the lowest and highest 
values of maize yield were 6.6 t/ha using FW and 
SW irrigation in T3 and 7.7 t/ha  using FW 
irrigation in T4 in at Dacope and 6.5 t/ha using FW 
and SW irrigation in T3 and 7.6 t/ha (T6) using FW 
and SW irrigation in T3. No significant difference 
in yield was observed among the treatments in both 
locations. The method of fresh water (EC≤0.5 
dS/m) and saline water (EC≥1.5 dS/m) irrigation to 
maize was observed similar trend of maize grain 
yield at Dacope and Amtali. Seasonal crop water 
use of maize ranged was estimated from 203 mm 
(T3) to 273 mm (T6) with an average of 244 mm at 
Dacope and from 241 mm (T1) to 300 mm (T4 and 
T6) with an average of 274 mm. Water productivity 
of maize under different irrigation treatments 
ranged was found from 2.7 (T5) to 3.3 kg/m3 (T1) 
with an average of 2.9 kg/m3 at Dacope and from 
2.3 (T5) to 2.8 kg/m3 (T1) with an average of 2.8 
kg/m3. WP had no significant difference between 
the treatment with FW at earlier growth stages and 
SW irrigation at later growth stages of maize crop 
in both locations. SWC was found lower in T1, T2 
and T3 than others treatments and the trend of soil 
water content decreased from sowing to harvest in 
45 cm soil depth. The highest soil salinity was 
found in T3 at around 8.3 dS/m at end of the crop 
growing season in the top 15 cm soil profile due to 
evaporation from soil surface and accumulated salt 
in the upper soil layer, and the consequence use of 
alternative medium saline water (1.5 to 3 dS/m) 
irrigation from canal to crop. The osmotic potential 
was found higher in T2 and T3 than other 
treatments which was slightly effected on plant 
growth and yield at later growth stages of maize 
because of insufficient soil moisture as well as lack 
of irrigation water in the project sites during 2018. 
Total grain yield was found higher in T4 and T5 

compared to other technique of T1, T2, T3 and T6 
at both locations 2017-2018. On average, the 
treatment T5 produced highest yield by 6.6 t/ha at 
Dacope and 6.3 t/ha at Amtali during 2018 when 
irrigation water applied with the technique of 
conjunctive use of fresh water at early growth 
stages and saline water at  later growth stages of 
maize. In 2018, SCWU was found averagely 201 
mm at Dacope and 188 mm at Amtali. Water 
productivity of maize was found averagely 2.9 
kg/m3 at Dacope and 3.1kg/m3 at Amtali. The 
conjunctive use of fresh water (pond/controlled 
canal water: 1.2 ≤ EC ≥ 0.5 dS/m) at early and 
medium saline water (canal water: EC ≥ 1.2 dS/m) 
at later growth stages of maize could be an 
effective irrigation technique to cultivate the maize 
at salt affected areas of coastal region in 
Bangladesh. Further study is needed to expand of 
maize crop in salt prone areas of Bangladesh where 
fresh water (non-saline) is not available for rabi 
crops cultivation.  

Assessing and mitigating the contamination of 

vegetable crops and soil under irrigation with 

urban wastewater (CRG Project, NATP-2) 

Proper irrigation methods and management can 
help farmers to harvest the benefits of wastewater 
irrigation while minimizing the risk of its use for 
crop production. This study, therefore, aims to 
assess the impacts of wastewater irrigation on leafy 
vegetables, root and salad crops in terms of safety, 
quality, and crop productivity and to minimize the 
contamination of crops through development of 
proper irrigation management technologies.  A set 
of experiments were set up at the farmer's field of 
peri-urban areas in Terokhadia, Rajshahi and in 
Debidwar, Cumilla with the crops tomato, potato, 
spinach and Indian spinach. The management 
options tested for these crops were traditional 
furrow irrigation (TFI), alternate furrow irrigation 
(AFI), flood irrigation (FLI), broad bed furrow 
irrigation (BBFI) and drip irrigation. Not all these 
methods were tested for a single crop. Irrigation 
methods with wastewater were varied with the 
crops. For example, drip irrigation was not tested 
for leafy vegetable crops like Indian spinach, 
spinach but to test for tomato crop.  Similarly, 
broad bed furrow irrigation was not used for potato. 
Effects of different fertilizer doses with wastewater 
irrigation on the yield of potato, spinach and Indian 
spinach were evaluated. Results showed that 
wastewater with 80% of recommended fertilizer 
dose (RFD) gave the yields of spinach and Indian 
spinach that were identical with that obtained under 
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fresh water irrigation with 100% RFD. Irrespective 
of fertilizer dose, yields under flood and broad bed 
furrow irrigation were almost same. The yield of 
potato tuber was found highest under wastewater 
irrigation with 100% fertilizer dose closely 
followed by 80% RFD and the lowest was obtained 
from 60% RFD with wastewater irrigation.  
However, tuber yield under wastewater irrigation 
with 80% RFD was comparable to freshwater 
irrigation with 100% RFD. Among the irrigation 
methods, drip irrigation gave the highest tomato 
yield and the yield under AFI, BBFI and TFI were 
identical and the lowest yield was obtained from 
flood irrigation. Application of wastewater 
increased, to a smaller extent, the soil chemical 
properties like EC, pH, organic matter, N, P, K, S, 
Zn and B. However, no consistence changes were 
observed in case of heavy metals accumulation. As 
the quality of wastewater-irrigated produce is 
concerned, it was observed that wastewater 
irrigation enhanced the quality of crops with an 
elevated concentration of N, P, K, S, B, and Zn 
content. But a high bacterial contamination with 
fecal coliforms (FC), total coliforms (FC), total 
bacterial aerobic counts (TABC), fecal streptococci 
and Escherichia coli (E. coli) was observed in fresh 
spinach and Indian spinach irrigated with urban 
wastewater and it was observed that irrigation 
methods have significant role in minimizing the 
contamination. However, the crop was not 
contaminated with pathogenic bacteria of the 
Salmonella species.  The bacterial contamination 
was found lower in BBFI than FLI system for 
spinach and Indian spinach.  Similarly, lower count 
of these categories of bacteria was recorded in AFI 
than TFI for potato. For tomato, drip irrigation had 
the lowest bacterial contamination compared to 
other irrigation techniques. So, these irrigation 
techniques need to be practiced by the wastewater 
farmers to improve the product quality by reducing 
the contamination and to protect consumer health. 

Dissemination of BARI developed water saving 

irrigation technologies for enhancing crop 

production in coastal and drought prone areas 

of Bangladesh (Ministry of Agriculture, GoB) 

The study was initiated during the rabi season of 
2017-2018 in Godagari and Tanore upazila of 

Rajshahi district, Sapaher upazila of Naogaon 
district (under draught prone area), and Kuakata of 
Patuakhali district under saline prone area. Three 
water saving irrigation technologies named drip 
fertigation, alternate furrow irrigation (AFI) and 
deficit irrigation were demonstrated for rabi crops 
like tomato, potato and wheat in drought prone area 
and watermelon, maize and sunflower in saline 
prone area. Nine farmers from drought prone area 
and ten farmers from saline prone area were 
selected to disseminate water saving technologies. 
Marketable yield of tomato in drip irrigation 
system is found highest (59.58 t/ha) followed by 
alternate furrow irrigation methods (56.76 t/ha). 
Water saved of tomato in furrow, alternate furrow 
and drip irrigation method which was found 
19.82%, 47.3% and 55.8%, respectively over 
farmers practice. The highest yield of potato was 
found (34.56 t/ha) in alternate furrow irrigation 
method followed by furrow irrigation (32.44 t/ha) 
method. The percentage of irrigation water saved of 
potato in alternate furrow irrigation and furrow 
irrigation method was 44.20% and 22.05%, 
respectively compared to farmers practice. The 
highest fruit yield of watermelon in all three trials 
(38.12 t/ha, 35.46 t/ha and 40.13 t/ha, respectively) 
were found in fertigation treatment. Water saved in 
drip fertigation in watermelon was about 21%, 23% 
and 19%, respectively compared to the farmers 
practice. The difference of grain yield of maize 
between furrow and alternate furrow method was 
only about 0.6-2.4%, which is very negligible. 
However, the amount of irrigation water applied 
was around 27-36% less in alternate furrow 
irrigation than that of every furrow irrigation in 
maize. Yield of sunflower was found higher in 
every furrow irrigation compared to alternate 
furrow irrigation but yield gap was marginal. Water 
productivity of sunflower was found higher (about 
28% to 32%) in alternate furrow irrigation method 
than that of every furrow irrigation method. From 
the one year results it was found that the given 
water saving technologies performed better in all of 
the sites, therefore, farmers’ responses were found 
positive. However, the dissemination program need 
to be continued in a greater scale to popularize 
these technologies among the local farmers. 

 



 

 

 

 

 

Adoption of two-wheel tractor 

operated BARI seeder 

Power tiller operated seeder (PTOS) is used for 

different crops seeding along with seed bed 

preparation which works shallow tilling, seeding in 

line, seed covering and land leveling at a time 

maintaining the standard agronomic practices. The 

PTOS was demonstrated in different locations in 

the farmers’ field of Rajshahi, Barishal, Patuakhali, 

Faridpur, Rajbari, Noakhali and on station trials in 

Gazipur 2017–18. The seeder performed seeding 

operation minimizing 7-9 days turnaround time 

utilizing the residual soil moisture. It maintained 

uniform seeding depth, uniform seed distribution 

and better seed soil contact which transfer soil 

moisture to seeds quickly for enhance better plant 

establishment and yield. PTOS was able to 

complete planting operation in a single pass and 

average field capacity was 0.13 ha/h. Similar yield 

of wheat (3.9 t/ha) and Soybean (3.5 t/ha) was 

found but significantly higher yield of lentil (1.3 

t/ha), maize (8.6 t/ha), mungbean (1.88 t/ha), 

cowpea (1.49 t/ha) and mustard (1.11 t/ha) was 

found for using PTOS than that of the conventional 

method.  Cost of wheat seeding was Tk.1950/ha 

which was 65.8% less than that of the conventional 

method (Tk. 5695.0/ha). This seeder covered 

127.67 ha areas with PTOS under different 

adaptive trials and field demonstrations in seven 

districts of Bangladesh. Total 1345 numbers of 

PTOS were sold during 2017–18 in different 

districts of Bangladesh which were 25% higher 

than those sold during 2016–17. 

Development and adoption of two-wheel tractor 

operated potato planter 

A power tiller operated cup type potato planter was 

developed which can plant whole tuber potato 

seeds automatically in furrows at predetermined 

regular intervals. An experiment was taken to 

improve the potato planter and evaluate the 

performance. Metering device in previous model 

was duel cup type but it was single cup type in 

improved model. Mould casted metallic cups of 

40mm size were used instead of plastic cup. There 

were 10 cups instead of 13 pairs of potato cups 

fixed on a 40 mm flat belt, forming an endless 

loop. According to the design criteria, potato cups 

were positioned 110 mm apart from each 

successive cup which was changed to 90 mm with 

transmission ratio 1.15 in the improved model. 

Forward speed of 2.4 km/h was the best in respect 

of uniformity of spacing and missing seeds. Potato 

planter was evaluated at Gazipur, Bogura Jashore 

and there was a special program at Panchagarh. 

Potato planter required 4 man-days/ha compare to 

67 man-days/ha in conventional manual planting 

method. Potato planting cost was Tk.4804/ha. On 

the other hand, using whole tuber and cut piece 

seed, manually potato planting cost was 

Tk.14,740/ha and Tk.16940/ha, respectively. There 

was no yield difference between potato planter and 

conventional methods. .Potato planter saved 94% 

and 67% of labour and planting cost respectively 

compared to conventional manual potato planting 

method. Total 8.43 ha area was planted with potato 

planter in different districts of Bangladesh. 

Design and development of a four-wheel tractor 

operated seeder for cereal crops 

A four wheel tractor operated multi crop seeder 

was designed and developed in the workshop of 

Wheat Research Centre, BARI, Nashipur, Dinajpur 

during 2016-17. The treatments were T1 – wheat 

seeding with tractor operated seeder, T2 –wheat 

seeding with power tiller operated seeder, T3 – 

wheat seeding by conventional method. The seeder 

performance was tested for direct seeding of wheat 

during 2017-18. For this, 4.5 cm outer diameter 

fluted type seed metering device with eight teeth 

was used. The field capacity of the machine was 

0.36 ha/h. It has a provision for arrangement of 

depth of placement for different seeds. The average 

depth of placement for wheat was found 5 cm. The 
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missing and damage rate was 3%. The maximum 

yield was 5.52 t/ha from treatment with tractor 

operated seeder.  

Design and development of a manually operated 

multi-crop vegetable seedling transplanter 

A manually operated multi-crop vegetable seedling 

transplanter was designed and developed during 

2016-17 and 2017-18. During 2017-18, the 

transplanter was used for transplanting tomato 

seedling. The average depth of placement for 

seedling chamber (5.5×5.5) cm were 1.4 cm and for 

seedling chamber (4×5.5) cm, was 0.5cm. The 

damage and missing rate was 2% and 0% 

respectively. Under three treatments, 

T1=Transplanting by the transplanter at BARI 

recommended spacing, T2 =manual transplantation 

at BARI recommended spacing and T3= 

Transplanting by the transplanter at farmers’ 

practice (row to row 30 cm and plant to plant 20 

cm), there were three replications. Between T1 and 

T2, no significant differences in yield were 

observed. T3 resulted in a lower yield than the rest. 

The transplanter was effective enough under skilled 

handling otherwise, time requirement and 

performance varies profoundly. The design is being 

modified to improve its performance.  

Energy use analysis of CA tillage systems for 

rice-maize cropping pattern 

Sufficient supply of the right amount of energy and 

its effective and efficient use are necessary for an 

improved agricultural production. Conservation 

agriculture (CA) based management could 

considerably help smallholder farmers and make 

considerable contributions to food security. 

System-based evaluation of the CA in respect of 

energy and economics is important. Therefore, a 

programme was undertaken for Rice-Maize 

cropping pattern to assess productivity, quantify 

energy flow and financial profitability of CA tillage 

methods. The experiment was conducted at Farm 

Machinery and Postharvest Process Engineering 

(FMPE) Division, BARI during 2017-18 with eight 

treatments. Treatments were conventional Tillage 

(CT) T. Aman-CT Maize, CT Machine 

transplanted T. Aman-CT Maize, CT T. Aman-

Strip Tillage (ST) Maize, CT T. Aman-Zero Tillage 

(ZT) Maize, STMT T. Aman-ST Maize, Strip till 

followed by manual transplanting (STMT) T. 

Aman-ZT Maize, Unpuddled Tillage (UPT) T. 

Aman-ST Maize. Only Rabi crops were cultivated 

in the cropping pattern during last Rabi season of 

2017-18. Grain and straw yield of maize including 

yield contributing characters for different 

treatments were not significantly varied. Similar 

yield of maize was found for those three tillage 

methods. Direct energy was 14% in CT, 10% in ST 

and 10% in ZT during maize cultivation. Indirect 

energy shared 86% in CT, 90% in ST and ZT. The 

largest source of indirect energy consumption was 

from fertilizer (63-65%). The highest input energy 

was found for CT and similar input energy was 

found under ST and ZT. Output energy, net energy, 

energy productivity and specific energy were 

similar under different tillage methods. The higher 

gross margin was found under zero tillage (ZT) 

method (Tk 95473) followed by ST (Tk 94347) and 

CT (Tk 90036). The highest BCR was found from 

ST (2.23) than CT (2.21) and ZT (2.17).  

Design and development of a battery operated 

rotary type weeder for up-land crop 

Chemical method of weed control is more 

prominent than manual and mechanical methods. 

However, its adverse effects on the environment 

are making farmers to consider and accept 

mechanical methods of weed control. The overall 

goal of this experiment was to develop and 

evaluate the performance of a DC motor operated 

rotary type weeder for upland crops. A rotary type 

DC motor operated dry land weeder was designed 

and developed in the Farm Machinery & 

Postharvest Process Engineering Division of BARI 

Gazipur during 2017-18. Field trials were 

conducted on maize, chili, Eggplant at different 

locations of Bangladesh such as Gazipur and 

Panchagarh. Weeding indices of battery operated 

weeder for maize, chili and eggplant were 81.16%, 

74.73%, 95.38% respectively. Again effective field 

capacities of battery operated weeder for maize, 

chili and eggplant were .048 ha/h, 0.037 ha/h and 

0.026ha/h respectively. Cost of weeding by battery 

operated weeder is almost one third compare to 

other two methods and there is no significant 

difference in yield among these three methods.  

Design and development of a low cost boom 

sprayer for fruit tree and field crops 

A low cost robust power operated boom sprayer 

was improved in the Farm Machinery and 

Postharvest Process Engineering Division of BARI 

Gazipur and all set up re-installed on a tri-cycle van 

during 2007-18. It was improved by reducing the 
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van height for easy starting. The water tank was 

replaced behind the driver while engine and 

compressor was at the long end because the engine 

heat and smoke can disturb the driver and there 

found no operational problem by this arrangement. 

The boom sprayer was tested for spraying mango 

and litchi trees. Presently, farmers are interested in 

horticultural crops for high value comparatively 

low risk, less hazard and easy marketing of product 

compare to field crops. Crop yields are reduced 

mainly due to attack of pests, diseases and weeds. 

The developed boom sprayer consists of small 

diesel engine, high pressure pump, pesticide tank, 

boom with nozzle and tri-cycle. The chemicals are 

sprayed as the most effective and efficient 

techniques for applying small volume of spray 

liquid to protect horticultural crops. The boom 

sprayer can produce uniform effective spray pattern 

using minimum amount of spray materials. The 

spray boom has hollow nozzle and can spray in tall 

tree. The effective field capacity of the sprayer was 

0.3 ha/h. The field performance of the boom 

sprayer was found satisfactory at a pressure of 3 

bars. The average spray capacity was 2.85 lit/min 

at 3 bar pressure. The power requirement was about 

4 Hp for operating the pump. Operating cost of 

garden boom sprayer was Tk. 595/day and foot 

sprayer was Tk.1029/day respectively. The entire 

boom assembly fixed on a rickshaw van behind of 

the operator seat. It is safe in adverse wind 

condition.  

Development and adoption of two wheel tractor 

operated potato harvester  

A low cost two-wheel tractor driven potato 

harvester was developed and improved with locally 

facilitated small farmers to harvest their potatoes at 

low cost. The potato harvester is a semi-automatic 

digging machine consisting of (i) digging blade (ii) 

conveyer flat chain (iii) Guide plate and (iv) Power 

transmission available materials which developed 

in Farm Machinery & Postharvest Process 

Engineering Division of BARI, Gazipur to arrange 

with a dimension of 900 mm x 850 mm x 950 mm. 

Potato harvester was tested in the research farm of 

FMPE, Gazipur and economic performance was 

also evaluated. Field performance was evaluated at 

Regional Agricultural Research Station (RARS), 

Bogura and Jashore and Breeder Seed Production 

Station, Panchagarh during the crop season 2017–

18. The field capacity of the potato harvester 

covered daily average 0.12 ha land depending on 

operator skillness. Potato harvester required labour 

21 per ha only instead of 60 labours per ha in 

traditional manual method. Total cost of potato 

harvesting by the potato harvester was Tk. 11,935 

per ha but manually harvesting cost was Tk.29,600 

per ha. Moreover, there were no potatoes remain 

under the soil. Potato damage percentage was less 

than 1.2%.  

Development of a power operated sunflower 

thresher 

A study was conducted for solving the problem 

faced by the farmers in separating the seeds from 

the sunflower. Farmers use the manual methods 

due to unavailability of suitable machinery for 

sunflower threshing. During manual sunflower 

production, the most time and labor consuming 

operation is the threshing of sunflower by beating 

the sunflower heads with a stick, rubbing wear 

heads against a rough metal surface or by power 

tiller treading machine. The aim of the experiment 

is to design and develop a power operated machine 

which will separate the seeds from the sunflower. 

An orthographic projection was drawn with 

SolidWorks 2016 Software. The sunflower thresher 

was then fabricated according to drawing in FMPE 

Divisional workshop as per design with available 

local materials during 2017-18. The main 

components required to fabricate the machine are: 

the electric motor, the pressing roller, the sieve, 

pulleys, belts and the fan. The space between 

pressing roller and sieve is an adjustable part which 

automatically changed due to spring action. The 

fabricated pressing roller separated grains from the 

head of the harvested sunflower.  Two to three 

head could feed at a time. The capacity of the 

power operated sunflower thresher was 106 kg/h 

which was 57% and 66% higher than that of the 

pedal thresher and manual threshing respectively. 

Unshelled sunflower seeds were 8.96% and broken 

seeds were 4.48%.  

Design and development of a sunflower seed 

dehuller 

Sunflower is one of the principle oil-seed crops 

which has a nice fitting in existing cropping pattern 

and adapted well to coastal agro-climatic 

conditions of the country. Dehulling of sunflower 

seed is an important process prior to its oil 

extraction. Manual dehulling of sunflower seeds is 

a time consuming and tedious operation. Therefore, 

an experiment was conducted to design and 
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development of sunflower seed dehuller. An 

orthographic projection was drawn with 

SolidWorks 2016 Software. The dehuller was then 

fabricated according to drawing in FMPE 

Divisional workshop as per design with available 

local materials during 2017-18. The machine was 

operated with 0.5 hp electric motor. The weight of 

the dehuller was 80kg. Average capacity of the 

dehuller was 11.29 kg/h.  Dehulling efficiency of 

the machine was 65.12%. Whole kernel recovered 

by the machine was 11.77% and broken kernel was 

16.57%. The dehuller produced 27.15% unshelled 

seed. Due to time constrained, oil quality after 

dehulling could not be analyzed. The observed 

capacity was much lower than the expected 

capacity and whole kernel recovery was minimum 

for which some parts of the dehuller should be 

redesigned in the next year.  

Development of a low cost two- wheel tractor 

mounted mobile maize sheller 

Power tiller (Two wheel tractor) is a very common 

tillage tool in Bangladesh. A low cost simple power 

tiller front mounted spike tooth type mobile maize 

sheller has been developed in Farm Machinery & 

Postharvest Process Engineering Division of BARI, 

Gazipur, during 2015–16 and it is evaluated in the 

farmers’ field during 2016-17 and 2017-18 with a 

view to easy way shelling operation of maize in 

rural areas and eliminating botheration of 

transportation of traditional maize sheller from 

place to place.  The main components of the sheller 

are hopper, rotating cylinder, concave, grain 

delivery out let, shelled cob delivery out let, sheller 

fixing arrangement, main pulley with power 

transmission arrangement. It is an anticlockwise 

rotating cylinder where axial flow type sheller and 

grain separated with a frictional force between 

spike tooth and concave. The maize sheller is 

attached with nuts and bolts in front of the engine 

base of two wheel tractor (2WT). The operating 

power of the sheller comes from the fly wheel of 

the engine of the tractor through ‘V” belt pulley 

arrangement. The average shelling capacity of the 

mobile sheller is 2 t/h, broken kernel is 2.7%, and 

shelling efficiency is 96%. The average cost of 

shelling maize is Tk. 0.22/kg compare to traditional 

custom hire rate Tk.1.0/kg.The benefit cost ratio of 

the mobile maize sheller was 3.48. The service 

provider of the two wheel tractor can transport the 

mobile maize sheller a long distance in operator’s 

seating position as it attached with the 2WT which 

minimized transportation hazard of maize sheller. 

So, it can reduce maize sheller installation and 

starting time and quick return to another farmer. 

Improvement of existing BARI maize sheller for 

shelling unhusked maize cobs 

Hand peeling of maize is common practice before 

shelling which is laborious and time consuming. 

An improved BARI maize sheller was designed 

during 2014-15 and was fabricated during 2015-

2016 in Farm Machinery & Postharvest Process 

Engineering Division, BARI, Gazipur so that both 

peeling and shelling can be done in the same 

machine. During 2016-2017, some modifications 

have been done such as fabrication of husk outlet, 

modification of frame and reducing gear size for 

roller gap adjustment. During 2017-18, the 

attachment of peeling part with sheller as well as 

some modifications of peeling and shelling parts 

has been done. This machine has two part in which 

peeling is done in upper part and husked cobs are 

delivered to lower part for shelling. The peeling 

capacities of the manual and power peelings were 

87kg/h and 1054 kg/h respectively at 22% moisture 

content of maize cobs. The shelling capacity 

including peeling operation simultaneously at 20-

33% moisture content was found to be 538-890 kg 

/h. The highest shelling capacity of 890 kg/h was 

obtained at lowest moisture content of 20.5%. The 

average cylinder loss and separation loss were 

found to be 0.6% and 7%. The average efficiency 

of the machine was 92.5%.The shelling capacity 

can be increased by operating the machine with 

lower moisture content and increasing the capacity 

of peeling part of the machine. By increasing axis 

angle of the frame of the machine, peeling capacity 

will be increased which ultimately increases the 

shelling capacity of the machine. As the fabrication 

of blower was not completed so dirt of cobs was 

mixed with shelled grains which can be solved by 

fabricating blower part at the lower portion of the 

machine. 

Improvement and validation of root crop 

washing machine 

A higher capacity root crop washing machine was 

designed and fabricated at Farm Machinery and 

Postharvest Process Engineering Division, BARI, 

Gazipur during July to December 2016. The overall 

dimension of the machine was 2200 × 910 × 920 

mm. It was fabricated with MS sheet, MS flat bar, 

nylon shaft, brush, MS shaft, FL bearing, chain-
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sprocket, wheel, motor, gear reducer, magnetic 

contact, and Off-On switch etc. The main parts are: 

i) Half circle tank; ii) Nylon brush roller; iii) Power 

transmission system; and iv) delivery chute. The 

rollers were rotated by an electrical motor of 2.2 

kW at 1400 rpm. Three large wheels were attached 

to the machine. Brush rollers were set in such a 

way that if any problem occurred any roller can be 

detached from the machine. Capacity of the 

machine was 120 kg carrots per batch and required 

time was 6-7 minutes fresh harvested carrots and 

10 minutes for cold storage carrots. The unwashed 

carrots were found contaminated with E. coli, an 

indicator bacterium of faecal origin. In addition, the 

total aerobic count, total coliform count and total 

yeast and mold count were within the maximum 

permitted level. On the contrary, washing by water 

was able to completely eliminate E. coli from the 

carrots. In addition, approximately 1.0 log CFU/g 

of reduction of APC, TCC and TYF count was 

recorded in washed carrots. The price of the 

machine is Tk. 2.0 lac. The washing cost was 340 

Tk. /ton. The machine can save about 500 Tk/ton 

which was equivalent to 66% saving of washing 

cost compared to conventional manual carrot 

washing method. Therefore, there is a good 

opportunity for farmers and traders to increase 

income and generate employment using the 

machine. 

Improvement and performance evaluation of a 

mini oil expeller 

A mini oil expeller was redesigned and fabricated 

at the workshop of the Farm Machinery and 

Postharvest Process Engineering Division of 

Bangladesh Agricultural Research Institute, 

Joydebpur, Gazipur during the period of 2017-

2018. Overall dimension of the expeller was 

1200×570×1280 mm and power required to operate 

the machine was 4.5 hp diesel engine. The oil 

expeller was set on a rickshaw van for its easy 

movement. Minimum two kilograms of oilseeds 

were expelled per batch. The engine speed was 

reduced to machine using a gear box of 100:1. The 

average engine and machine speeds were 1550 and 

16 rpm, respectively. Different types of oilseeds 

such as mustard, sesame and sunflower were 

crushed in this machine. The expelling capacity of 

the oil expeller for oilseeds was 12-20 kg/h. 

Average oil recovery was 34.0%. The improved oil 

mill ran smoothly during operation. Benefit cost 

ratio of oil expeller was found to be 1.66 and the 

pay-back period was about two months. Therefore, 

the mobile oil expeller is economically profitable 

for custom hire business. One field demonstrated 

was conducted at Nandina, Jamalpur and farmers 

showed interest for using this machine. The 

machine may be recommended for crushing of 

small-scale oilseeds in the rural areas of 

Bangladesh.  

Design and development of a cream separator 

A prototype of cream separator machine was 

designed, fabricated and installed in Farm 

Machinery and Postharvest Process Engineering 

(FMPE) Division, BARI, Gazipur during 2017–

2018. The machine is made of motor, SS rod, SS 

sheet and SS bar etc. Two types of milk sample 

named control (fresh milk) and treated (fermented) 

were prepared for churning in the machine for 

testing. The control milk (cow milk) sample 

produced ghee of 0.08 kg (1.6% of total milk) from 

0.26 kg (5.2%) cream which was derived from 5 kg 

milk sample after 15 minutes of churning. The 

treated sample yielded 0.140 kg of ghee from 0.160 

kg of butter which was also derived form 5 kg of 

milk sample. The fresh milk fat was determined 

3.30% while the amount down to 1.57% when 

churned in the machine and the separation 

efficiency found 52%. However, for treated milk 

sample the separation efficiency was 85%, while 

the fat down from 3.25% to 0.47%. This means 

control sample need 58 kg of milk to prepare 1 kg 

ghee while the treated milk need only 36 kg. 

Fermented and control sample pH were 4.67 and 

6.36 respectively. Thus acidic sample produces 

more bacterial and helps in coagulate. Laboratory 

result shows that milk contains almost 3.5% of 

protein and machine operation has no significant 

(P>0.05) effect on protein change in milk. 

Design and development of coconut tree climber 

Coconut tree climber is a device which helps to 

climb on coconut tree without much human efforts. 

It is very difficult to climb on coconut tree 

manually due to the constant cylindrical structure 

and single stem. In other type of trees there are 

branches for holding and to support the climber. 

Due to the risk involved, now-a-days very less 

people are coming forward to climb on coconut 

trees. During 2016-2017, Farm Machinery and 

Postharvest Process Engineering Division has been 

developed a standing type coconut tree climbing 

machine. During 2017–18, some improvement of 
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the standing type climber has been done as well as 

a sitting type coconut tree climber was designed 

and fabricated for coconut harvesting considering 

operator comfort and ease of operation. It will be 

given more support to the user as there is a 

provision for sitting. Different persons were taken 

with different heights, weights and ages during 

operation. Before and after climbing on a tree 

operators’ blood pressure data were taken for 

ergonomic evaluation. After improvement the 

average speeds of machine during climbing on a 

tree and climbing down from the tree were found to 

be 6.36 m/min and 7.43 m/min respectively. The 

price of the machine is about Tk. 8800 and 

harvesting cost of the climber was found to be 25 

Tk/tree. The payback period of the climber was 25 

days.  

Improvement of coconut dehusking machine 

Coconut produced annually about 0.37 million tons 

in Bangladesh. Husk of coconut is removed for 

getting nut and shell as raw material in coconut oil 

industries and for edible purposes in household 

level.  Husking is done manually by sharp iron in 

oil industries and retail markets in our country. The 

work is hard and requires high skill and strength. 

The study was undertaken to develop a power 

coconut husking machine for dehusking coconut 

easily and quickly. The highest yield of coconut 

was found in summer than that of winter whereas 

price of the coconut in winter was higher than that 

of summer. Ninety one percent farmers sold 

coconuts with husk and 9% farmers sold coconuts 

without husk. The most of the farmers used Dha 

for dehusking the coconut and other farmers used 

Sarasi and Khanti. Retailers sold 66% coconut with 

husk and 34% coconut without husk. Forty seven 

percent traders dehusked coconut using Khanti, 

37% traders using Sarasi and 16% traders using 

Dha. All trader of Fultala, Khulna dehusked 

coconuts using Khanti. Dehusking capacities of 

Dha, Sarasi and Khanti varied from 20 to 25 

nuts/h, 43 to 75 nuts/h and 100 to 175 nut/h 

respectively. Improved coconut dehusking machine 

was designed and fabricated with locally available 

materials at Farm Machinery and postharvest 

Process Engineering Division. Bangladesh 

Agricultural Research Institute, Gazipur. The 

overall dimensions of the dehusker were 

920×750×1120 mm. The weight and price was 258 

kg and Tk. 71000.00 respectively. The average 

capacity of dehusker was 309 nuts per hour at the 

speed of 27 rpm. The breakage percentage of 

coconut was found to be 6-10. The dehusking cost 

of the dehusker was found to be 0.27 Tk./nut. The 

payback period was 80 days and benefit cost ratio 

was 1.33. Therefore, coconut dehusk by the 

dehusker could be profitable to traders when the 

annual use of the dehusker exceeds 500 hours. The 

machine would be useful for commercial purpose 

in coconut growing areas and coconut oil industry, 

wholesale and retail market for shelling coconuts. 

Preparation of maize stalk fodder for cattle 

Shortage of feed supply for the cattle during dry 

season or flood period is an important issue which 

could be partially met by maize stalk. An 

experiment was conducted to prepare maize stalk 

fodder for cattle. The BARI chopper was improved 

for chopping maize stalk in smaller size (7-8 mm). 

Total chopping cost per hour was 0.23 Tk/kg. The 

chopped maize stalk in both fresh and dried 

condition with different combinations were served 

to the cattle and found that smaller sized chopped 

piece of both dried and fresh maize stalk could be 

fed in both raw and mixing with salt, wheat bran 

and water with little molasses. Maize stalk block 

was also prepared with different combinations and 

found that block made by liquid Gur was better in 

both physical texture and cattle preferences. Total 

cost of block per kg was 13.85, 31.35, 28.85 and 

36.35 Taka for MS block 1, MS block 2, MS block 

3 and MS block 4, respectively. Chopped and dried 

maize stalk were preserved in polybag, open drum 

and store room were desired by cattle up to three 

months of the storage. Flatten and dried maize stalk 

were not liked by the cattle due to their long size 

and hardness. 

Design and development of a chilli seed 

separator 

Bangladesh produces 102.25 thousand tons of chilli 

per year. Until today, chilli seeds are separated 

manually. Conventional method requires operators 

to cut chilies into small pieces and then squeeze 

manually by bare hands to remove the seeds. Other 

practices include, sun drying of red ripe chilli 

followed by hammering with wooden stick or, 

separating seeds from husk by hand. In 

Bangladesh, there is no specific machine to 

separate seed from its pulp. This manual method is 

quite tiresome mainly due to the inhalation of fine 

particles of chilli fruits by laborers. Its pungency 

results in continuous sneezing and irritation for 
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labors. Hence, it is necessary to eliminate laborious 

work and time consumption. The mechanical 

method of chilli seed extraction will be a better 

solution for this problem. A chilli seed separator 

was designed by FMPE Division, BARI, Gazipur.  

Up-scaling and application of solar photovoltaic 

pump for smallholder irrigation and household 

appliances in the central coastal region of 

Bangladesh 

Solar pump is gaining popularity worldwide 

because the power is environment friendly and 

renewable in nature. A 900 W centrifugal type dc 

motor operated solar pump was fabricated at Farm 

Machinery and Postharvest Process Engineering 

Division, Bangladesh Agricultural Research 

Institute, Gazipur during 2017-18. The size of both 

the suction and delivery pipe was 51.0 mm. The 

input power was 1000 Wp. The nominal volatge of 

solar pump was 48 V. Average solar radiation, 

voltage and current were found 236.630 W/m2 

44.87 V and 12.31 A, respectively during testing of 

solar pump. The average discharge was obtained 

180 L/min at the suction head of 1.0-6.5 m.  

Determination of technological options for 

biogas production from crop residue 

The research aims to increase the biogas potential 

of straw by using various pretreatment processes as 

well as to produce biogas from crop residues 

through anaerobic digestion. Fungal interposed 

degradation of rice straw was investigated with 

Trichoderma hergianum fungi for different time 

intervals. Pre-treated paddy straw shows an 

enhanced biogas production of 13.6% for 15 days 

pre-treatment period. A small scale biogas plant 

was designed and fabricated at the workshop of 

Farm Machinery and Postharvest Process 

Engineering Division of Bangladesh Agricultural 

Research Institute, Gazipur during 2017-18. Biogas 

was generated from both treated and non-treated 

paddy straw. Biogas production is ongoing and the 

experiment will be continued to the next year for 

better performance.  

Development and performance evaluation of a 

solar assisted cabinet dryer for vegetable seeds 

Drying of seeds in Bangladesh is normally carried 

out by traditional sun drying method which is very 

slow and often results in inferior quality due to 

dependency on weather conditions and 

vulnerability to contaminate with insects, pests, 

dust and dirt. Sometimes, continuous rain occurs 

for a few days spoils the seeds. A solar cabinet 

dryer was designed and fabricated at Farm 

Machinery and Postharvest Process Engineering 

Division, Bangladesh Agricultural Research 

Institute, Joydebpur, Gazipur for drying of 10-20 

kg of moist vegetable seeds. The solar cabinet 

dryer was fabricated with locally available 

materials such as MS (mild steel) angle bar, MS 

sheet, insulation materials, MS flat bar, blower, PV 

module, etc. The dryer was designed to generate 

desirable temperature (<45°C) from solar radiation 

suitable for vegetable seed drying. The average 

solar radiation during testing period was 140.6 

W/m2. Dryer inlet or collector outlet average 

temperature was 17.53 oC higher than that of 

ambient temperature. The maximum dryer out 

temperature was 42.2 oC which is a suitable drying 

temperature for seeds.  

Effect of mechanization on productivity, energy 

efficiency and profitability of potato production 

Potato occupied the first position among all the 

vegetables in respect of area and total production. 

Effective and efficient use of energy is necessary 

for an improved agricultural production. Therefore, 

a programme was undertaken for potato production 

to assess productivity, quantify energy flow and 

financial profitability of different production 

systems. The systems are manual planting and 

manual harvesting, machine planting and manual 

harvesting, manual planting and machine 

harvesting and machine planting and machine 

harvesting. The experiment was conducted at Farm 

Machinery and Postharvest Process Engineering 

(FMPE) Division, BARI during 2017-18. Yield of 

potato including yield contributing characters for 

different treatments were not significantly varied. 

Direct energy consumption was accounted for only 

a small proportion of the total energy consumption. 

Direct energy was the highest in mechanical 

planting and harvesting system (25%) and the 

lower manual planting and harvesting system 

(18%). Indirect energy shared 82% in manual 

planting and harvesting system (T1), 78% in 

machine planted and manually harvested plot (T2), 

80% in manually planted and mechanically 

harvested plot (T3), and 75% in machine planted 

and machine harvested plot (T4). The largest source 

of indirect energy consumption was from fertilizer 

(22-27% for the total energy). The higher specific 

energy was found in manual plantation and 
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mechanical harvesting system (T2). The higher 

product value was from T3 for manual planting and 

mechanical harvesting plot. The highest BCR 

(2.25) was found from T4 followed by T3 (2.16), T2 

(1.93) and T1 (1.91). Thus, mechanically planted 

and harvested systems can be recommended for 

potato production since it can reduce 52% labour 

requirement than manual method and can give 

higher BCR among the tested production methods.   

Improving the performance of mechanized 

seeding through innovations in seed metering 

and delivery system 

Seeding is one of the most crucial agricultural 

operations which is mostly done manually in 

Bangladesh. Manual planting is precise but a 

tedious and labour and cost intensive operation. 

Mechanized planting of maize is fast and can save 

time and money significantly, but not precise when 

compared to hand planting. Therefore, this research 

project was invited to test different maize meters 

and to develop a precision metering system for 

adoption in two-wheeled tractor operated maize 

planters. The project tested three types of 

conventional maize seed meters used in 

Bangladesh (BARI, WRC and VMP) and an 

imported Precision seed meter (CPM) at low, 

medium and high rotational speeds and inclination 

angles of seed meters. The tests were conducted 

using seeder test rig and soil bin facility of the 

FMPE Division, BARI. Two tests were conducted 

– one at steady state (zero vibrations) and the other 

at dynamic state (running prototype seed boxed on 

a PTOS to take in vibrations). Data collected were 

percentages of singles, doubles, multiples, 

missings, bridgings and gaps. Results showed that 

the CPM seed meter outperformed other seed 

meters for the maize varieties tested (NK40, Elite 

and BHM9) giving a minimum of 92% single seeds 

that went up to as high as 97% depending on the 

operational settings. Thus, the CPM is a highly 

desirable seed meter that can be used on seeders to 

improve precision of maize planting.  All these 

tests were repeated as a dynamic test to identify the 

seed meters effectiveness under vibrations (due to 

engine and roto-tilling). Data of this dynamic test 

are being processed. It is expected that the CPM 

will perform equally good under field vibrations 

and hopefully open up opportunities for precise 

planting of maize and other bold seeded crops 

while saving seeds, time and cost of planting 

operation. 

Appropriate conservation machinery for rice 

based cropping pattern in the southern delta of 

Bangladesh 

The field experiment was conducted at Mundopasa, 

Wazirpur, Barishal; Hazipur, Kolapara, Patuakhali 

and Charwapda, Subarnachar, Noakhali during rabi 

season of 2017-18 for testing, adoption and 

popularization of different conservation machinery 

such as zero till planting method (ZT), strip till 

planting method (ST), and power tiller operated 

seeder (PTOS) along with conventional tilling and 

of sowing method. Mungbean (BARI Mung-6) was 

planted in Barishal and Patuakhali and soybean 

(Shohag) was planted in Noakhali. The effective 

field capacities of ZT, ST, PTOS and power tiller 

were found to be 0.093, 0.097, 0.102 and 0.089 

ha/h, respectively. The average field efficiencies of 

ZT, ST, PTOS and power tiller were estimated as 

71.14, 71.55, 69.99 and 71.63%, respectively. The 

fuel consumptions for operation of all machines 

were similar except power tiller. ZT, ST, PTOS 

saved about 62% fuel than power tiller for 

complete land preparation. There were no 

significant differences of yield and yield 

contributing parameters of mungbean among the 

treatments in Mondupasha, Barishal and 

Holdibaria, Patuakhali. Significantly higher (16%) 

grain yield was obtained from PTOS (1.98 t/ha) 

than CT (1.70 t/ha) in Charwapda, Noakhali. In 

mungbean planting, 36-39% planting cost was 

saved by CA machine (PTOS, ZT and ST) and in 

soybean planting 53% planting cost was saved by 

PTOS over conventional method. The experiments 

will be continued next year for confirmation of 

results. 

Improvement and validation of BARI seeder for 

grain crops under different cropping patterns 

and soil conditions 

Existing BARI seeder was modified and an 
improved seeder was fabricated. The seeder is 
suitable for planting different types of crops such 
as wheat, maize, lentil, mungbean, soybean, 
cowpea, etc. During Rabi 2017-18, wheat and lentil 
were planted in Rajshahi and maize and mungbean 
were planted in Patukhali by the improved seeder. 
The field performance of seeder was found 
satisfactory in both Rajshahi and Patuakhali. There 
were three treatments (PTOS, strip tillage and 
conventional method) in field experiments of 
Rajshahi and four treatments (PTOS, strip tillage, 
zero tillage and conventional method) in 
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Patuakahli. About 2.26 ha of wheat and 1.72 ha of 
lentil were planted by improved PTOS at 
Dhamdhum, Tanore, Rajshahi. In Belpukur, 
Godagari of Rajshahi, 1.33 ha of wheat and 0.86 ha 
of lentil were planted by the same PTOS. In 
Tulatoli of kolapara upazila, Patuakhali, 0.53 ha of 
maize and 1.52 ha of mungbean was planted by the 
improved machine. About 0.86 ha maize and 1.06 
ha mungbean were planted by the improve PTOS at 
Muradda of Dumki upazila, Patuakhali. 
Significantly the highest crop yields were found 
from improved seeder (PTOS) than strip tillage, 
zero tillage and conventional methods.  PTOS 
found effective in crop planting in all project 
locations. Aus rice was planted at Tulatoli, 
Patuakhali and mungbean was planted at Belpukur, 
Rajshahi by the improved seeder as a new crop in 
the project locations in the Kharif-1 cropping 
season. The technical capacity of manufacturing 
workshop (R. K. Metal) was developed for 
fabricating seeder through training.  Four field days 
were arranged in four upazila of the project 
locations during the maturity stage of the crops. 
Participating farmers were interested to use BARI 
seeder due to rapid planting time, low diesel cost 
with better crop yield. The experiment will be 
continued next year. 

Development of fertilizer deep placement 

applicator for increasing fertilizer use efficiency 

and farm productivity 

The research works on fertilizer deep placement has 
been conducting since May, 2017 to date in three 
districts viz., Faridpur Barishal and Bhola. In this 
regard, a series of works have been conducting on 
different types of fertilizer applicator laboratory 
testing, designing, test in the test bed, modification 
and field test. The deep placements of prilled urea 
and USG has been doing by newly designed 
applicators in different upland crops (maize, potato, 
sunflower, brinjal, chili, cauliflower, cabbage, 
tomato, bottle gourd, sweet gourd, snake gourd, 
watermelon) and wetland crops (T.aman and Boro 
rice). The experiment was designed as randomized 
complete block. Data was collected, interpreted on 
different activities and field experiments. The 
recorded data have been moderating and analyzing 
using R software. For all crops, (summer tomato, 
Aus rice, T. Aman rice, Bottle gourd, sweet gourd, 
cabbage, cauliflower and potato) the yield 
parameters were found higher in USG and prilled 
urea deep placement. The farmer practice gave the 
lowest results in all cases. 

Use of farm machinery for increasing cropping 

intensity and crop productivity in southern 

region of Bangladesh 

Cropping intensity in southern region is low 

compared to other region of Bangladesh. To 

increase cropping intensity in the region, BARI 

developed HSRT and PTOS were used for land 

preparation and seed sowing in Barisal, Patuakhali, 

Fridpur and Rajbari districts. Both machines were 

used for sowing wheat, pulses, oilseeds, maize, 

onion and jute. Area covered by different crops 

were wheat 6.25 ha, mungbean 28.42 ha, lentil 3 

ha, cowpea 6.7 ha, onion 11 ha, maize 1 ha, 

mustard 2 ha and jute 23.5 ha. Yield of harvested 

crops were; wheat, T1-3.02 ton/ha, T2-3.76 ton/ha; 

lentil, T1-1.15 ton/ha, T2-1.41 ton/ha; mungbean, 

T1-1.05 ton/ha, T2-1.80 ton/ha; cowpea, T1-0.08 

ton/ha, T2-1.49 ton/ha and mustard, T1-0.82 ton/ha, 

T2-1.30 ton/ha. Use of machines reduced 

turnaround time, production cost and increased 

yield. Use of machines highly encores the farmers 

for line sowing practice. For getting the benefits of 

faster land preparation and line sowing, farmers 

prefer HSRT and PTOS for growing different 

crops. 

Adoption of conservation agriculture based 

seeding mechanization for resource savings and 

sustainable crop production 

Conservation agriculture (CA) based tillage 
technology permits direct seeding through the 
moderate level of crop residue. Farmers showed 
interest on CA based tillage technologies 
considering the direct advantages of reduced cost 
of tillage operation, fuel savings, and minimize 
turnaround time between the previous crop and 
next crop. Up land crops are more suitable under 
these tillage technologies. Most of the developed 
tillage implements are operated by the available 
Chinese power tiller in addition to its tilling works. 
Local manufacturers in the project areas are 
fabricating spare parts of these cost effective 
machinery in their shop (small minimum tillage 
seeder, zero till planter, and strip till planter) of 
Southern Bangladesh. Focus group discussion with 
researcher’s, extension workers; working site 
selection, farmers selection, and CA machinery 
distribution are completed in the project area of 
Barisal (Sadar, Babugonj) and Patuakhali (Sadar 
and  Dumki). These seeding technologies are being 
started through the participation of DAE and 
OFRD, BARI in Southern district for resource 
savings and crop production. Rice-wheat; Rice–
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mungbean seems to be suitable for these 
technologies. Yield of wheat, mungbean, maize 
under CA planting method were 3.0 t/ha, 1.5 t/ha, 
11.2 t/ha and conventional method were 2.4 t/ha, 
1.2 t/ha, 10.2 t/ha, respectively. Minimum till, strip 
till and zero till planting saved fuel 55.0%, 66.8%, 
62.8%, respectively. Cost saving of minimum till, 
strip till and zero till over conventional method is 
61.8%, 65.5%, 61.4%, respectively. Area coverage 
of the planter is 0.10-0.13 ha/h. About 13 ha land 
brought under mechanized crop cultivation and 75 
farmers are engaged in CA seeding activities in 
Barisal and Patuakhali area. Seven Local operators, 
five mechanics and three manufacturers gained 
practical experiences on CA machine operation, 
repair maintenance and locally fabrication of spare 
parts. Awareness builds up among the advanced 
farmers and extension workers using seeding 
machinery for wheat, mungbean, maize cultivation 
after T-aman rice. Excess soil moisture seems to be 
more critical in the Southern district for initial crop 
establishment. There is a big prospect to bring 
fallow land under cultivation, increasing cropping 
intensity, and involve more farmers into farming 
activities through the use of machinery. 

Present status of using dies, jigs and figs by the 

local manufacturers in Bangladesh 

Tool, die and mold making is a process to convert 

materials into a required shape using machine 

tools, either general or specialized. The principal 

advantages of this process are its quickness and 

economy and the practically absolute 

interchangeability of all punches made from the 

same die. Local manufacturers are using 

indigenous tools for producing the machinery. 

Thus, this study was taken to determine the status 

of the tool and die available in the local 

manufacturing workshop. The survey was done at 

Mahbub Engineering workshop, Jamalpur; Janata 

Engineering, Chuadanga; R K Metal, Faridpur; 

Kamal Machine Tools, Bogura and The Metal (Pv.) 

Ltd, Gazipur. Experiences of the manufacturers 

were ranged 12-29 years. Education levels of 91% 

of the workers were below SSC. All surveyed 

manufacturers used lathe machine as key working 

machine and very few have modern machines-like 

milling machine, power press machine etc. Total 

5070 numbers of different agricultural machinery 

were produced by those five manufacturers during 

2017-18. None of the manufacturer has used fixture 

and only Kamal Machine Tools and The Metal 

(pvt.) Ltd has used Jigs in their workshop. 

Manufacturers have some dies for their machine 

production. Kamal Machine Tools have 300 dies 

since their main products are cast iron foundry 

parts. Manufacturers expect some facilities for 

quality improvement. 
 



 

 

 

 

 

Socio-Economic Performance of Bt 
Eggplant Cultivation in Bangladesh 

A study was conducted in 35 districts of 

Bangladesh during 2016-17 winter season for 

assessing the farm level performance of Bt eggplant 

in reducing pesticide use and cultivation cost and 

farm income. Five hundred five Bt eggplant 

farmers were selected purposively and 350 non-Bt 

eggplant farmers were selected randomly for the 

study. Net returns per hectare were Tk. 179,602 for 

Bt eggplant as compared to Tk. 29,841 for non-Bt 

eggplant. Pesticides were applied 11 times to Bt 

eggplant where as it was 41 times to non-Bt 

eggplant for controlling sucking pests. The Bt 

eggplant farmers saved 61 percent of the pesticide 

cost compared to non-Bt eggplant farmers, 

experienced no losses due to fruit and shoot borer, 

and received higher net returns. The experience 

with Bt eggplant technology was encouraging most 

of the locations and off course this technology will 

significantly improve their socio-economic 

conditions in future as reported by the Bt 

respondents. All Bt and 86% non-Bt farmers 

wanted to cultivate Bt eggplant in the next year if 

they are provided with good quality Bt eggplant 

seeds/seedlings from the research station. For 

getting higher yield and economic benefits, in the 

course of technology dissemination, the importance 

of appropriate production practices must be 

emphasized.   

Impact of BARI Mung Varieties in Selected 

Mungbean Growing Areas of Bangladesh 

The study was conducted in four mungbean 

growing districts of Bangladesh namely Jashore, 

Rajshahi, Natore and Patuakhali. The study assess 

the level of adoption, impacts of using improved 

mungbean technologies and to explore the 

constraints to BARI Mung cultivation. A total of 

120 farmers were selected by using simple random 

sampling technique and data were collected during 

rabi season of 2017-18. The findings of the study 

revealed that 92% farmers adopted BARI Mung-6, 

7% farmers adopted BARI Mung-4 and 1% farmers 

cultivated BARI Mung-7 variety. Adoption of urea 

and MoP were found high but the use of TSP was 

medium and gypsum was low dose. About 41% 

farmers used mungbean seeds from their own 

source. Per hectare cost of BARI Mung cultivation 

was estimated to be Tk. 50851 on total cost basis 

and Tk. 31032 on variable cost basis. The major 

share in total cost was hired human labour (34%), 

followed by family supplied human labour (25%), 

and land use cost (15%). Per hectare average yield 

of BARI Mung was 1303 kg with gross return Tk. 

84044/ha and gross margin Tk.53012/ha. The 

benefit cost ratios were 1.66 and 2.72 on full cost 

and variable cost basis. BARI Mung farmers found 

115% higher yield and 28% stover than local 

variety. The adoption of BARI Mung has created 

employment opportunities, now BARI Mung seeds 

are available to most of the farmers. Farmers 

become enthusiastic towards BARI Mung 

cultivation due to less cultivation cost and financial 

benefit. About 45% farmers are interested to 

increase their mungben area in future. Infestation of 

insects and diseases, high wage rate of labour and 

heavy rainfall during cropping season were the 

major constraints to BARI Mung cultivation. 

Breeders should develop stress tolerant variety as 

early as possible. Multiple picking of pod is a 

labour intensive procedure so mechanical devices 

should be evolved to harvest mungbean. 

Adoption and Impact of BARI Musturd-14 at 

Farm Level in Bangladesh 

BARImustard-14 variety is a prominent mustard 

variety that is widely accepted by the farmers of 

Bangladesh. Adoption of this variety has created 

tremendous impacts on farmers’ income and 

livelihoods. Data regarding this issues are scarce in 

Bangladesh that need to be evaluated. Therefore, 

the study was carried out to determine the impacts 

of adoption of BARImustard-14 variety on 

productivity, farm income and livelihood of the 
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farmers in Tangail, Cumilla and Rajshahi districts. 

Propensity score matching method was used to 

assess the impacts of BARImustard-14 variety 

adoption. Asset pentagon approach was also used 

to find out the change of livelihood of farmers. It 

was found that the rate of adoption of 

BARImustard-14 was 38.95% at farm level. Probit 

model showed that education of the farmer, farm 

size, availability of seed, and influence of SAAO 

enhanced the adoption of BARImustard-14 variety.  

According to the result of the Propensity Score 

Matching method, BARImustard-14 variety 

adoption on average increased mustard productivity 

and farm income by 297 kg/ha and 15 to 59% 

respectively for adopters compared to non-

adopters. Again, all kinds of adopters’ assets were 

also increased to some extent due to adoption of 

BARImustard-14 variety. Electricity use increased 

by 96.05%, mobile phone increased by 88.82%, 

and sanitary situation improved by 86.84%. Most 

farmers mentioned that unfavorable weather, lack 

of knowledge on production technology, and price 

flexibility of output were the serious problems in 

cultivating BARImustard-14 variety, and the 

computed values of constraint facing index (CFI) 

were 121, 70, and 27 for BARImustard-14 farming. 

The study recommended to provide training to the 

farmers with the up-to-date information regarding 

BARImustard-14 cultivation technology. 

Agricultural extension agents can play a crucial 

role in this regard. 

Study on Socioeconomic Condition, Risk and 

Uncertainty of Crop Production and Adaptation 

Strategy of Haor Community in Bangladesh 

The study was conducted in four haor districts to 

examine the socioeconomic condition, livelihood 

pattern, existing cropping pattern, risk and 

uncertainty on crop production and their adaptation 

strategy during vulnerable situation. A total of 400 

samples were interviewed taking 100 hundred from 

each district. Purposive simple random sampling 

technique was used for the selection of study areas 

and sample respondents. Both primary and 

secondary data were used in the study and data 

were collected during 2017-18. The study revealed 

that the education level of the highest 43% sample 

farmers were in primary level and 56% farmers 

were only engaged with agriculture. On the basis of 

farm category, landless farmers were found highest 

(48%) in Kishoregonj, small farmers were found 

highest (34%) in Netrokona district, Marginal 

farmers were found highest (40%) in Moulovibazar 

district and large farmers were found highest (4%) 

in Sunamgonj district. The percentage of most 

dominant cropping pattern only Boro based 

cropping pattern; Boro-fallow-fallow were found 

highest (74%) in Sunamgonj district. On the other 

hand only Boro-Fallow-T.Aman covered 56.7% in 

netrokona district. Early flash flood, hailstorm and 

thunderstorm, embankment broken, excessive 

rainfall & inundation and drought were the major 

risk and uncertainty found in the haor areas of 

Bangladesh. Construction of house, establishment 

of embankment, cultivation of short duration 

variety and migration were the major adaptation 

strategy of the haor community. Flash flood, lack 

of fallow land utilization, low water table and stony 

layer, siltation in land, river bank erosion, 

hailstorm and thunderstorm, labour shortage during 

Boro season, threshing and drying problems due to 

excessive rainfall, lack of short duration and HYV 

seed were the major constraints to expansion of 

agriculture in haor areas. Permanent establishment 

of haor protection embankment, construction of 

water reserve and rubber dam, expansion of low lift 

pump and fita pipe, expansion of usage of 

combined harvester, digging of haor and river 

every year were the steps needed to overcome the 

constraints. 

Adaptation Strategy of Farming in Flash 

Flooded Haor Areas of Kishoreganj District 

Bangladesh is a disaster prone country. Flash flood 

is the most frequent form of disaster that ravage 

millions of life, thousand acres of crops and 

ultimately breakdown the economic backbone of 

the country. Therefore, the study aims to describe 

adaptation/coping strategies usually practiced by 

the farmers against flash flood. The data contained 

in this paper were collected from both primary and 

secondary sources. Primary data were collected 

through structured questionnaire from 150 farm 

households in five haor upazilla under Kishoreganj 

district. The results show that farmers have a 

developed perception of climate change. These 

changes are translated by rainfall disturbance (early 

rainfall, delay cessation, bad rainfall distribution 

etc.), shortening of the winter season, increasing of 

temperature and sometimes violent winds.  The 

study reveals that farmers of the haor areas adopt 

many strategies in response to climate change. The 

important adaptation strategies include adopting 

new crop varieties, changing planting time, 

migration to cities, homestead gardening and crop 
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diversifications. Among various crop varieties 

adopted by haor farmers, most of the area covered 

with short duration BRRI dhan28 (60%) followed 

by BRRI dhan29 (36%), “Dhani Gold” variety, of 

Bayer crop science and “Topa”/“Chokka”/”Ar 

parina” (4%) are found in the study areas during 

2017-18. Livestock, poultry and duck rearing could 

be encouraged with appropriate policy support. 

Targeted policy interventions are required to 

promote agro- based industries to create 

employment opportunities for the unskilled 

agricultural laborer and thus limit their migration 

Adoption and Profitability of BARI Malta-1 in 

Some Selected Areas of Bangladesh 

The study was conducted in three malta growing 

districts namely Khagrachari, Pirojpur and Chapai 

Nawabganj to know the adoption status of BARI 

malta-1 (sweet orange) variety, its farm level 

profitability and constraints, and impacts of malta 

cultivation on the livelihood of farmers. A total of 

180 farmers taking 60 farmers from each district 

were randomly selected for this study. Data were 

collected through a pre-tested interview schedule 

during January-March, 2018. It was found that 91% 

malta farmers adopted BARI malta-1 variety in their 

gardens. Higher yield, profitability, sweetness, and 

less insect-pests infestations were the prime reasons 

for choosing BARI malta-1 at farm level. Besides, 

human labour, education, farm size, training on 

BARI malta-1 production, availability of quality 

saplings, and influence of extension personnel had 

significant influence on BARI malta-1 variety 

adoption. Farmers did not follow the recommended 

doses of manures and fertilizers due to lack of 

adequate knowledge on recommended doses. The 

establishment cost of a malta garden was estimated 

at Tk 7,62,650 per hectare. Among various cost 

items human labor, saplings, and rental value of land 

were the main cost items. The highest yield was 

reported to be 19.6 t/ha at (5-10)th year garden. The 

highest gross return was found Tk15,68,000 at (5-

10)th year garden and the lowest return was Tk 

8,28,160 at 3rd year garden. The investment in 

establishing BARI malta garden is highly profitable 

since its rates of returns (BCR, NPV and IRR) were 

very high. Scarcity of saplings, green color, and lack 

of technical knowledge were the major constraints to 

BARI malta-1 cultivation. The study suggested to 

make saplings locally available, provide hand-on 

training to the interested farmers, and ensure low 

price of inputs for higher adoption of this variety.   

Adoption and Impact of BARI Aam-3 on 

Farmer’s Livelihood in Some Selected Areas of 

Bangladesh 

The study was carried out to assess the impact of 

BARI Aam-3 adoption on the farmer’s livelihood in 

four mango growing districts namely Khagrachori, 

Bandorban, Naogaon, and Satkhira of Bangladesh. A 

total of 128 BARI Aam-3 growers and 72 non-

growers were selected using multi-stage random 

sampling technique. The study revealed that among 

all the varieties, BARI Aam-3 appeared to be the 

most popular variety in the study areas in terms of 

last four year sale of stions (stock+scion). The 

estimated benefit cost ratio was 1.69 for BARI Aam-

3 and 1.52 for other mango varieties which affirms 

investment in BARI Aam-3 is very much feasible 

than the other varieties. Besides, 43% respondents 

earned more profit by practicing intercropping. 

Respondent farmers met up 45% of their food 

consumption cost from the income of BARI Aam-3 

followed by 20% for education purposes, and 20% 

for the development of garden. About 98% farmers 

opined that the cultivation of BARI Aam-3 mango 

variety has changed their life and brought solvency 

to their well-being. Due to the adoption of BARI 

Aam-3, small farmers could improve their human 

and physical capital by 54.34% and 48.17% 

respectively. In the case of medium farmer, human 

capital, financial capital and physical capital were 

increased by 68%, 60%, and 58% respectively. 

Absence of alternate bearing, higher preference of 

consumer, smaller size, and low disease infection 

were the important features of BARI Aam-3 for 

which it covered 47.5% of the total mango orchard 

in the survey area. On the other side, marketing 

problem, physical damage during rainy season, and 

short duration were the major constraints that created 

confusions on further adoption of this variety. Logit 

function indicated that age, family size, training, 

farm size, and extension linkage had positive and 

significant impact on BARI Aam-3 mango variety 

adoption and dissemination at the farm level. Further 

expansion is possible if extensive research was 

carried out to solve the problems of BARI Aam-3. 

Accordingly respective authority should take urgent 

action to create a sustainable market environment to 

ensure a better market price for the mango growers. 

Financial Profitability of Barley Cultivation in 

Selected Areas of Bangladesh 

The study was conducted in Pabna, Rajshahi and 

Tangail districts to assess the profitability of barley 
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cultivation in Bangladesh. A total of 150 barley 

cultivating farmers, taking 50 farmers from each 

district, were randomly selected for this study. 

Descriptive statistics was used to analyze data. 

Comparatively aged farmers were cultivating 

barley by inherently. Nearly all of the farmers 

(99%) had agriculture as main occupation. Average 

farm size of the sample farmers was 1.26 ha and 

only 0.20 ha land were under barley cultivation 

which was about 22% of total cultivable land. 

About 32% farmers of each village were cultivating 

barley in their field. Highest percentage (41%) of 

the farmers had 2 to 11 years’ experience of barley 

cultivation. All of the farmers except one (BARI 

Barley-6) cultivated local variety of barley. Per 

hectare average yield of barley was found 1.80 ton 

which was highest in Pabna (2.85 ton) and lowest 

in Rajshahi (0.93 ton). Per hectare average gross 

return was estimated Tk. 79531 which was highest 

in Rajshahi (Tk. 100391) and lowest in Tangail 

(Tk. 46120). Per hectare average total cost was 

estimated Tk. 50251 which was highest in Pabna 

(Tk. 58917) and lowest in Rajshahi (Tk. 41712). 

Per hectare net return was estimated Tk. 29280 

which was highest in Rajshahi (Tk. 58679).  

Average BCR on total cost basis was calculated as 

1.58 which was highest in Pabna (1.56) and lowest 

in Tangail (0.92). On an average 41% farmers 

reported that they had no access of high yielding 

variety. To increase area under barley cultivation 

the researchers should encourage the barley farmers 

by giving high yielding variety and arranging 

training about its nutritional value and cultivation 

process.  

Profitability Analysis of Elephant Foot Yam 

Production in Some Selected Areas of Western 

Part of Bangladesh 

The study was conducted in Jashore, Kushtia and 

Satkhira areas during 2017-18 to know the 

agronomic practices of elephant foot yam farmers 

and to determine productivity and profitability of 

elephant foot yam as well as to identify the 

constraints to elephant foot yam production and to 

suggest some policy implications for further 

improvement. A total of 150 samples taking 50 

samples from each district were randomly selected 

for data collection. Tabular and statistical analyses 

were done. Findings revealed that majority farmers 

were used Madrazi variety of elephant foot yam 

and inputs use were differed from area to area and 

manure and chemichal fertilizers use was seemed 

to be higher in all study areas which affect net 

profit of the farmers. The average cost of elephant 

foot yam production was estimated at Tk 

463098/ha and Tk 424418/ha, respectively on the 

basis of total cost and total variable cost. The 

average yield of elephant foot yam was 27.457 t/ha 

in all areas. The average gross return, gross margin 

and net return were found to be Tk 770766/ha, Tk 

346349/ha and Tk 307668/ha, respectively in all 

study areas. Benefit cost ratio (BCR) was found to 

be 1.63 on total cost basis in all study areas. 

Though elephant foot yam production was found to 

be profitable in all study areas. But, farmers faced 

some constraints which hampered yield. The major 

constraints were lack of improved production 

technology and attack of viral and fungal diseases 

of elephant foot yam. So, research thrust was given 

on that line for better improvement of the crop. 

Socio-Economic Study of Kharif Cauliflower 

Production in Jashore and Meherpur Districts 

of Bangladesh 

The study was conducted in Jashore and Meherpur 

districts to estimate the profitability of cauliflower 

production and to find out constraints to its 

production during 2017-2018. Most prominent 

cauliflower varieties were Nimja, Marbel, 

Snowgade, Excel, Leader etc. The average cost of 

cauliflower production was Tk 220195/ha. The 

average head yield of cauliflower was recorded 

22.66 t/ha in all study areas while it was 18.646 

t/ha in Jashore and 26.674 t/ha in Meherpur. The 

average gross return, gross margin and net return of 

cauliflower were found to be Tk 377325/ha, 

Tk180940/ha and Tk 157131/ha. Benefit cost ratio 

was found to be 1.73 on the basis of total cost. The 

cultivation of cauliflower was profitable to the 

farmers since per hectare total cost, gross return 

and net return of cauliflower. Major constraints 

were lack of good quality seed and variety, severe 

attack of pests, high price and adulterate of used 

seed, lack of training, high price and adulterate of 

pesticides and lack of knowledge about improved 

management practices. So, research thrust to be 

given on that line for better improvement of the 

crop. 

Socio-Economic Study of Kharif Cabbage 

Production in Jashore and Meherpur Districts 

of Bangladesh 

The study was conducted in Jashore and Meherpur 

district to know the agronomic practices and 
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profitability of kharif cabbage production during 

2017-18. Farmers were cultivated Super sun, 

Autumn, Tropic sun, Quick, KK cross, Green sixty 

and Tropical queen variety of cabbage. Inputs use 

seemed to be higher in the study areas. The average 

cost of cabbage production was Tk 203169/ha in all 

areas. The average yield of cabbage was recorded 

33.08 t/ha in all study areas. The average gross and 

net return of cabbage was found to be Tk 267368/ha 

and Tk 64199/ha in all study areas. Benefit cost ratio 

was found to be 1.33 on the basis of total cost. 

Severe attack of insect (leaf feeder, cut warm etc.), 

disease (leaf spot, leaf curl, leaf blight, etc.), lack of 

knowledge about improved management practices 

were major constraints. So, research thrust should be 

taken for improvement of the crop.   

Socioeconomic Impact of Agricultural 

Technologies Developed by the Research 

Stations in Chattogram Region 

The study was carried out in three research stations 
namely RARS, Hathazari, ARS, Pahartoli and 
OFRD, Noakhali for identifying developed 
technologies by the research stations in last decade.  
In the case of impact study of the selected 
technology, 210 farmers was interviewed covering 
13 villages under three Upazila’s namely Hathazari, 
Fatikchari and Satkania in Chattogram District 
during 2017-18. Findings revealed that in total 21 
technologies have been developed by the three 
mentioned research stations. OFRD, Noakhali 
developed the highest number (10) of technologies 
followed by ARS, Pahartoli (6) and RARS Hathajari 
(5). In case of documentation the research stations 
documented their technologies in different forms 
such as scientific papers, leaflets. booklets, posters, 
books and scientific reports. Among the three 
stations, the documentation status of the developed 
technology was found to be non-satisfactory except 
OFRD, Noakhali. Out of technologies, only BARI 
felon-1 has been assessed for impact study in the 
selected villages of Chattogram District due to 
resource and time constriants.  Results revealed that 
the average area under Felon cultivation was 
reported to be 0.158 ha in all locations. The rate of 
Adoption of BARI Felon-1 was reportedly found 
71%. The highest percentages of the respondents 
gathered information about BARI Felon-1 from 
DAE (58.63%) followed by seed dealers (31.77%), 
research stations (19%) and NGOs (17%). The 
average yield was found to be 413.57 kg/ha for all 
areas. The adoption status of individual technology 
of BARI Felon-1 was found unsatisfactory in all 

areas. The respondents had agreed on significant rate 
of positive socio-economic impacts of Felon 
cultivation in their livelihood. The variety of BARI 
Felon-1 gave the yield was not at per pointedly 
because of ignorance of the farmers, followed mixed 
cultivation practices, lack of knowledge or not 
following the modern production technologies, lack 
of irrigation water in dry season, not using the 
recommended dose of manures and fertilizers and 
on. But it still projects promise if the farmers could 
be acquainted, trained and put in practice with the 
modern production technology of BARI Felon-1. To 
overcome these problem, farmers should follow the 
recommended production technologies of BARI 
Felon-1 (for short term interventions) and to collect 
local germplasm and develop new variety of Felon 
for the region (for long term intervention) 
accordingly. 

Present Status, Challenges and Opportunities of 

Pulses Crop in Some Selected Southern Char 

Land Areas of Bangladesh 

Assessing the present status, challenges and 
opportunities of pulses crops on southern char land 
areas like -Madaripur, Shariatpur and Barishal was 
made through an extensive field survey during 
2017-2018. The study revealed the present status 
with the profitability as well as challenges and 
opportunities of pulses crop. Farmers get a gross 
margin of Tk. 30785, Tk. 30814, Tk. 24402, Tk. of 
24607 and Tk. 26347 per hectare by cultivating 
lentil, mungbean, chickpea, blackgram and 
grasspea, respectively. The study shows education, 
family members, farm size, experience and training 
are the significant determinants of willingness to 
cultivate more pulses crop. The study revealed that 
pulses production is becoming challenging due to 
losses of agricultural char land, adverse climate 
condition, lack of technological knowledge, attack 
of insect and diseases, lack of quality seeds, 
problems regarding marketing of pulses crop. But 
still there are lots of opportunities to grow more 
pulses with the fulfillment of the following criteria 
like proper utilization of fallow char land, use of 
flood or salt tolerant varieties, use of quality seed, 
adoption of new technology, and ensuring fair price 
of pulses crops.  

Supply Chain Analysis of Major Vegetables 

Produced in Hilly and Coastal Regions of 

Bangladesh 

Bangladesh witnessed a revolution in vegetable 
production over the last decade. According to the 
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recent releases FAO report, Bangladesh has ranked 
third in the list of vegetables producing countries in 
the world. The country produced a total of 14.23 
million tons of vegetables in 2014-15 while the 
growth rate marked a steady six percent yield in 
each of the last three years (MoA, 2016). In the 
existing supply chain, there are a number of 
middlemen which causes a huge gap between 
vegetable growers and end consumers. Again, the 
vegetable marketing information system rarely 
exists in proposed location for which the vegetable 
growers unable to get vegetables’ price and 
demand information. Therefore, the study was 
undertaken in hill and coastal region to examine the 
production technique, existing market, marketing 
system, supply chain and market infrastructure of 
selected vegetables market. Total approved budget 
for the study was Tk.19, 97,895/-. Two unfavorable 
situations were considered viz., Hilly and costal 
area in Bangladesh. Four important vegetables, 
taking two from hill area and another two from 
coastal area were selected. Vegetables selection 
was finalized. Brinjal and Yard long bean were 
selected in hill areas on the other hand Cucumber 
and Bittergourd were selected in coastal region. 
The total sample size of the study was 1140 (600 
farmers + 540 traders). Both primary and 
secondary data collection were going on. Primary 
data related to producer and traders of the selected 
vegetables were gathered from720 samples from 
four project locations out 1140 samples. The 
project will generate the information on production 
technique in unfavorable condition, different 
stresses in vegetable production, different 
marketing and supply chains of selected vegetables, 
detailed cost, margin, and profit at different levels 

of the supply chain, inefficiencies of supply chain 
for recommendation and constraints of vegetables 
production and marketing at different levels of 
supply chain in unfavorable condition. 

Production, Marketing and Postharvest Loss 

Assessment of Guava in Bangladesh 

The study was conducted in three districts namely 

Pabna, Rajshahi and Pirojpur during 2017-2018 to 

estimate the profitability, supply chain and 

postharvest loss of guava and explore related 

problems. A total of 120 farmers and 110 traders 

were selected randomly for the study. Per hectare 

average cost of guava cultivation was Tk. 2, 

91,751. Per hectare average yield of guava was 

14.7 ton. Per hectare net return from guava 

cultivation was Tk. 1, 90, 327. Guava cultivation 

was profitable in the study areas since the (BCR 

1.99), net present value (Tk. 27, 58,191) and 

internal rate of return (76%) was very high. Four 

major marketing chains were identified. Marketing 

costs and marketing margin of Bepari were the 

highest among the intermediaries. The average 

postharvest losses were estimated to be of 11% and 

8% at the farmers’ and traders level, respectively. 

Total production and distance to the market were 

positively significant whereas sale price and 

packaging dummy were negatively significant to 

postharvest losses at farm level. Die of tree, lack of 

quality saplings and disease and insect and 

infestation were major production problem for 

guava. However, higher price of transportation and 

lack of efficient transport were the main marketing 

problem. 
 



 

 

 

 

 

Exploration and collection of PGR for food 

and agriculture 

A total of 10 explorations were undertaken and 363 

germplasm of various agri-horticultural crops, 

comprising 30 vegetables, 2 fruits, 6 cereal, 4 oil 

seeds, 5 pulse, 5 spices, 1 fibre crop, 3 medicinal 

and one wild species of snake gourd were collected 

during 2017-18. The maximum number of 

germplasm was collected from Meherpur region 

which was followed by Khagrachari, Tangail and 

Noakhali.  

Characterization of yard longbean germplasm 

Sixty four germplasm of yard longbean (Vigna 

sesquipedalis L. Vercourt) were collected from 18 

districts in Bangladesh. Two to three classes were 

found for plant growth habit, colour of stem and 

leaf, leaflet shape, raceme position and pod 

attachment to peduncle. The germplasm exhibited 

78% none and 22% pigmented edible pods along 

with 56% straight and 44% slightly curved pod 

curvature. The germplasm produced 73% green and 

27% purple pods. Days to first flowering were 

ranged from 58 to 83 days and edible pod stage 

was ranged from 68 to 94 days.  The germplasm 

exhibited 14 to 52.6 cm pod length, 0.40 to 0.95 cm 

width and 6.05 to 22.39 g pod weight. The 

germplasm were produced 1 to 19 pods per plant 

and 8 to 19 seeds per pod. All the germplasm 

produced green hypocotyl and epicotyl, and violet 

flower. The highest CV was observed in number of 

pods per plant (95.24%).  

Characterization of chilli germplasm in winter 

Sixty five germplasm of chilli (Capsicum spp.) 

showed variation under qualitative characters were 

hypocotyl colour, nodal anthocyanin, calyx margin 

shape and calyx annular constriction. Four 

categories of leaf colour were observed such as 

green (87.69%), dark green (9.23%) purple 

(1.54%) and variegated (1.54%). The immature 

fruit colour was also found in four categories such 

as green (26.15%), deep purple (3.08%), green with 

blackish blush (69.23%) and whitish green 

(1.54%). Quantitatively highest variation was 

observed in fruit weight (CV-84.10%)followed 

by number of fruits per plant (CV-68.63%), yield 

per plant (CV-50.41%) and days to 50% fruiting 

(CV-48.13) Considering all the character studied 

the germplasm AC-9 (87.44 g), IAH-43 (76.20 g), 

IAH-32 (72.20), IAH-106 (70.00 g) were found as 

the best yielder.  

Characterization of chilli germplasm in summer 

Fourteen germplasm of chilli (Capsicum spp.) was 

taken in the field in this summer season. Some 

qualitative and quantitative data have been 

recorded. 

Characterization of ridge gourd germplasm 

To know about the genetic diversity of 40 

accessions of ridge gourd was taken in the field  

during the Rabi season of 2017-18. Wide variations 

were found in both qualitative and quantitative 

characters among the germplasm and concerning 

fruit weight, the RAI-296, AMA-395, N-6 and RC-

155 germplasm were found as the promising lines. 

Characterization of brinjal germplasm  

Seventy two germplasm of brinjal (Solanum 

melongena L.) was taken in the field during winter 

2017-18. Qualitative characters showed distinct 

variation among the germplasm except for leaf 

hairs, corolla colour, fruit cross section and fruit 

position. The maximum variation observed in 

overall leaf prickles, fruit calyx prickles, fruit 

colour at ripening and fruit flesh density. The 

variability was maximum in leaf prickles. Five 

categories of leaf prickles were found such as very 

few (4.17%), few (51.39%), intermediate (26.39%), 

many (8.33%) and very many (9.72%). The 

maximum variation was observed in 100-seed 

weight (CV- 67.91%) which was followed by yield 

per plant (CV-62.40%) and number of fruits per 

plant (CV-59.93%).  Based on yield character the 
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germplasm K 21 (1116.67 g), K 24 (1221.67 g) and 

RAI 230 (1680.83 g) might be considered as the 

best yielder. 

Characterization of pumpkin germplasm 

Sixty four germplasm of pumpkin (Cucurbita 

moschata) were studied during winter 2017-18 to 

identify the variations in pumpkin germplasm. 

Based on the fruit the variations were observed on 

mature fruit skin colour, fruit skin pattern, stem end 

fruit shape. Blossom end fruit shape, fruit ridge 

shape and matured fruit flesh colour. The 

maximum variations obtained on mature fruit skin 

colour and fruit shape. Different types of fruit 

shape were found among the germplasm like 

globular 53.13%, flattened 21.88%, oblong blocky 

10.94% and elliptical 14.06%. The maximum 

variation of mature fruit skin colour was observed 

creamish 4.69 yellowish 4.69 green 6.25 deep 

brown 3.13 brown 34.38 brown with green 25.00 

yellow with green 21.88. Most of the germplasm 

(82.81%) expressed mottled fruit skin pattern and 

rest of them (17.19%) uniform. Whereas 89.06% 

depressed and 9.38% flattened and 1.56% pointed 

to both stem end fruit shape and blossom end fruit 

shape was observed. Superficial 4.69%, 

intermediate 70.31% and deep grooved 25% fruit 

ridge shape were found. The 70.31% germplasm 

having orange mature flesh colour and 29.69% 

yellow.  The maximum coefficient of variation was 

obtained for the number of fruit per plant 41.25% 

followed by fruit weight in kg 34.53% and nodal 

position of 1st male flower 33.67%. Based on 

sweetness of fruit on Brix % like AHI-63 (10% 

TSS), RAI-87 (10% TSS), RAI-254 (10% TSS), 

Rai-279 (8% TSS) and Ac-512(8% TSS) were 

selected.   

Characterization of radish germplasm 

Fifty four germplasm of radish (Raphanus sativus 

L.) were characterized during winter 2017-18. 

Light green coloured leaf and doubly dentate and 

undulate seedling leaf marginal incisions were 

observed in the seedling stage. Erect type leaf angle 

was dominating among the germplasm. Sinuate leaf 

division observed in 30 germplasm and lyrate in 24 

germplasm. Variation was also found in petiole 

section and peliole mid vein colour. Cylindric root 

shape was higher (36 germplasm) then triangular. 

Root shoulder shape was plane and root base was 

obtuse in most of the germplasm. Root exterior 

colour was white in most of the germplasm 

followed by pinkish white (14 germplasm) and 

pink (1 germplasm). Root pungency was mild to 

strong. The position of bulb is mostly buried in soil 

were found the maximum (42 germplasm) and 

minimum (12 germplasm) were half buried on soil. 

Petal colour was pinkish-white and white while 

pinkish white petal was found in most of the 

germplasm. Root length ranged from 7.5 to 30 cm. 

The highest coefficient of variation was found in 

root weight (48.65 %) and the lowest in days to 

harvest. 

Characterization of cucumber germplasm  

Ninety germplasm of cucumber (Cucumis sativus 
L.) were characterized during summer 2018. All the 
germplasm was collected from different areas of 
Bangladesh. Stem colour was light green, medium 
and dark green; stem pubescence density was 
dense, medium and sparse among the germplasm. 
Light green, green, yellowish green, dark green and 
greenish yellow fruit skin colour were at edible 
stage. Brown and yellow fruit skin colour at the 
mature stage was found in all germplasm.  

Characterization of chickpea germplasm at 

Ishurdi 

Ninety three chickpea germplasm along with the 
three chickpea commercial varieties viz. BARI 
Chola-5, BARI Chola-6 and BARI Chola-9 were 
characterized during rabi-2017-18 at Regional 
Plant Genetic Resource Centre (RPGRC), RARS, 
Ishurdi, Pabna. Thirteen qualitative and twelve 
quantitative characteristics were studied. 
Simultaneously more distinguish diversity was 
found in number of pods plant-1, grain yield plant-

1(g), 100-seed weight (g), harvest index and plant 
canopy height (cm). Finally the chickpea 
accessions BD-6051, BD-6058, BD-6557, BD-
6214, BD-6221, BD-6235, BD-6460,  BD-6461, 
BD-6470, BD-6471, BD-6472, BD-6473, BD-
6478, BD-6480, BD-6481, 6483, BD-6484, BD-
6488, BD-6491, BD-6500, BD-6505, and BD-6513 
would be considered for crop improvement through 
the future breeding program of chickpea.  

Characterization of lentil germplasm at 

burirhat 

The study was conducted at Regional Agricultural 
Research Station, Burirhat, Rangpur during Rabi 
season of 2017-18 to identify the important 
morphological traits of lentil accession. The 
experiment involved 100 lentil accessions. 
Variation was observed in respect of yield per plot 
among the accessions. 
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Characterization of mungbean at jamalpur 

Seventy six (76) accessions of mungbean (Vigna 

radiata) were characterized at Plant Genetic 

Resources Centre (PGRC), RARS, Jamalpur. 

Qualitative variations were observed in growth 

habit, terminal leaflet shape, terminal leaflet length, 

leaf pubescence, leaf colour, petiole colour, petiole 

length, raceme position, corolla colour, pod colour 

at the immature stage, pod colour at mature stage. 

The maximum 100 seed weight was found in 

accession BD-6934 (6.92g) followed by the 

characters seed yield per plant in accession BD-

6933 (16.82g). Early flowering and early maturity 

was observed in accessions TRMR-74 (43 days) 

and BD- 6930 (61.33 days). Maximum  number of 

pods per plant present in accession BD- 6917 (28) 

followed by the characters number of pod clusters 

per plant in accession BD-10743 (6), number of 

branches per plant in accession BD-10739(3.3) and  

number of seeds per pod in accession BD-6935 

(17). The highest coefficient of variation (CV %) 

was observed on seed yield per plant (45.83).  

Characterization of cowpea germplasm at 

khagrachari 

Forty cowpea accessions were characterized during 

2017-18 at the Hill Agricultural Research Station, 

Khagrachari. Intermediate growth pattern, sub-

globes, terminal leaflet and glabrescent plant hairs 

were found in all accessions. The variation 

observed on growth habits, types of seed, types of 

twining tendency, types of pod curvature and 

raceme positions. In days to 50% flowering ranged 

from 65 to 83 days, 1st pod maturity ranged from 

90 to 112 days, pod length ranged from 15 to 17.44 

cm. Accession BD-1604 showed first flowering 

and maturity and BD-10003 late flowering and 

maturity. Accession BD-8348 showed maximum 

pod length and seed per pod. 

Characterization of sponge gourd germplasm 

Ninety accessions of sponge gourd (Luffa 

cylindrical) were studied during Kharif 2018. 

Germination period of the germplasm varied from 

three to seven days. Different size of cotyledonous 

leaves as small, medium and large having green 

and light green colour was observed. The 

germplasm are now staying at fruiting stage.  

Molecular characterization of brinjal 

Thirty six brinjal germplasm were studied at 

molecular biology lab. An extensive research 

program has been initiated for the estimation of 

genetic diversity and identification of duplicates 

among the germplasm collection. The modified 

SDS and phenol: chsloroform: IAA protocol 

produced high quality genomic DNA. About 20 

microsatellite marker will be used in this 

experiment. Initially, ten primer pairs with clear 

and expected amplified product sizes were selected.   

Conservation of germplasm in active and base 

collection 

Plant Genetic Resources Centre act as a national 

repository for the BARI mandate crops namely 

cereals (except rice), pulse, oilseed, vegetables, 

fruits, spices, tuber crops etc. Three hundred and 

fifty two germplasm of newly collected and 1246 

germplasm from regeneration and characterization 

were conserved in genebank during 2017-18. The 

accessions were conserved in active collection at + 4 

to + 60C and base collection at -18 to -220C. 

Generally, the seeds were dried at 6-8% moisture 

content before conservation. The centre has been 

maintained 10,799 accessions of 84 different agro-

horticultural crops in the gene bank. Among them, 

1768 accessions were cereals, 3529 pulses, 552 

oilseeds, 4205 vegetables, 404 spices, 283 fruit and 

58 other crops. Variability, viability, quantity and 

moisture content were checked before conservation 

of accessions. Accessions with less than 85% 

viability and/or less quantity of seeds were 

regenerated.  

Monitoring of germplasm in active and base 

collection 

Germination percent of 696 accessions among 12 

crops were tested from active collection 

(temperature at 4-60C those conserved for 3 to 20 

years) during 2017-18. The crops were wheat, 

sorghum, prosomillet, oat, pigeon pea, sesame, 

soyabean, linseed, black cumin, hyacinth bean, 

rosel and tomato. Among the 696 accessions, 61% , 

12%, 9% and 18% accessions showed 85 to 100%, 

70 to 84%, 40 to 69% and below 40% viability, 

respectively. Germination percent of 589 

accessions among wheat, foxtail millet, 

prosomillet, maize, sorghum, pigeon pea, bitter 

gourd, soyabean and sweet gourd were tested from 

base collection temperature at -18 to -220C those 

conserved for 6 to 28 years. Out of 589 accessions, 

below 40% germination were exhibited in 27% 

accessions, 40 to 69% germination in 6% 

accessions, 70 to 84% germination in 10% 
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accessions and 85 to 100% germination in 57% 

accessions. Seed quantity of the accessions was 

monitored. The accessions having less than 70% 

germination and or less quantity will be 

regenerated in the following year. 

Distribution of germplasm 

Germplasm distribution is one of the important 

activities of Plant Genetic Resources Centre 

(PGRC). The centre distributed 673 accessions of 

26 crops among the  researchers, MS and PhD 

students, plant breeder, horticulturist and teachers 

of different Universities and Institutes for 

conducting research on varietal improvement as 

well as evaluation like diseases and insect 

screening, salinity stress, mutation breeding, 

abiotic stress, fibre production, draught tolerant and 

molecular diversity analysis during 2017-18. 

Among the germplasm, 106 accessions were 

cereals (foxtail millet, proso millet, pearl millet, 

figure millet, barley, sorghum, buckwheat  and 

teff), 36 pulses (chickpea, mungbean and pigeon 

pea), 305 oil seed (mustard, sesame, linseed, 

soyabean and sunflower), 159 vegetable (amaranth, 

hyacinth bean, cucumber, pumpkin, roselle, 

fieldpea, tomato and yard longbean), spices (chilli 

and black cumin). Ten to hundred seeds or 5-10 g 

seeds per accession were supplied to the users.  

Conservation of germplasm in field gene bank 

PGRC is maintaining 273 germplasm including 

213 accessions of 73 crops both indigenous and 

exotic germplasm in the field genebank. The fruit 

germplasm are mango litchi, banana, guava, 

jackfruit, jujube, aonla, bael, bilimbi, bullocks heart 

etc. The vegetables germplasm are taro, yam, 

elephant foot, drumstick etc. The exotic germplasm 

are rambhutan, pear, tamarind, coffee, passion fruit, 

dragon fruit and gynura etc. The intercultural 

practices were done as and when necessary.  

In vitro conservation of potato, mint, yam 

The temperature 240C was maintained at In vitro 

Conservation Laboratory to evaluate the 

performance of in vitro conservation during 2017-

18. It is a medium term study of in vitro 

conservation. 

Eight varieties of potato were taken namely 

Diamant, Cardinal, Dheera, Lady Rosetta, Quency, 

Almina, BARI Alu-33, BARI Alu-37 and BARI 

Alu-41. The experiment was conducted on Nodal 

explants of potato varieties were cultured for 5 

months on MS medium containing 2% sorbitol. 

The varieties initiated roots within 15 days and 

shoots within 16 days. The varieties produced 28 to 

38 leaves, 5 to 12 shoots and 5 to 19 roots at six 

month culture. The maximum shoot length (13 cm) 

was exhibited in Lady Rosseta and the minimum 

shoot length (8.1 cm) was obtained from BARI 

Alu-37. 

Three genotypes viz. MP-1, MP-2 and MP-3 of 

mint (Mentha spp.) were taken. The study was 

initiated during 2014. Nodal explants of three mint 

genotypes were cultured on MS medium containing 

2% sorbitol for five months. The maximum leaflets 

(86), shoots (9), shoot length (12.34 cm), roots (13) 

and root length (3.5 cm) was observed in MP-2.The 

minimum number of leaflets (58), shoot and roots 

(4) was found in MP-1. While the MP-3 produced 

the minimum shoot length (10.5 3cm) and root 

length (3.0 cm).. MP-2 performed better in growth 

of in vitro conservation.  

Five yam accessions (Dioscorea  alata) were 

cultured for six months at 22±10C on MS media to 

access the influence of two concentration of 

Kinetin (Kn) with Indol Acetic Acid (IAA) on in 

vitro conservation. Five and 10 mg/l concentrations 

of Kn along with 2 mg/l IAA and 3% sucrose were 

used. The accessions were produced shoots and 

roots within three weeks. The maximum number of 

leaves (15.7) obtained from 10 mg/l Kn and 

minimum (13.6) from 5 mg/l kn. The maximum 

shoot length (6.5 cm) was found in 10 mg/l Kn and 

minimum (6.1cm) in 5mg/l Kn.  The accessions 

produced 1.6 and 1.9 shoots, 12.3 and 13.1 roots in 

5mg/l Kn and 10 mg/l Kn, respectively. Maximum 

root length (6.7 cm) was obtained from 10 mg/l Kn. 

The accession, BD-7848 performed better for shoot 

proliferation through node culture.  

Regeneration of ajwain, rice bean, winged bean, 

fenugreek, butterfly pea, mallow, prosomillet 

(Ishurdi) germplasm  

Four germplasm of ajwain (Trachyspermum ammi) 
were regenerated during Rabi season of 2017-18 to 
produce sufficient seeds to enrich gene bank. The 
collected material RC-64 flashed dark green leaves 
having dark green stem and yellow colour flower 
or umble whereas the other showed white colour 
umble and the germplasm RC-118 varied for seed 
size, surface and seed coat colour compared to 
others. The early flowering habit was obtained 
from RC-64 (45 days). The longer (16.40cm) 
leaves were noticed in the BD-4523. The plants of 
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RC-118 focused with highest number of branches 
(31) but the RC-64 conveyed the longer internode 
(11.94cm). The germplasm RC-118 exposed with 
highest number of umble (951) but lowest number 
(6) umbellates. Number of seeds per umble 
possessed the top position (327.2) of BD-4523. The 
maximum seed weight was 2.14g in RC-64. 

During Kharif season of 2017-18, three germplasm 
of rice bean (Vigna umbellata) were taken. BD-4278 
required less time for germination after sowing 
compared to others. The cotyledon colour was green 
in all the germplasm. All the accessions flashed with 
deltoid shape and light green leaflets except BD-
4280 having green colour. Light green colour stem 
was observed in all the germplasm. Leaf length 
(12.03 and 11.53cm) and leaf breadth (8.77 and 
8.3cm) were comparatively higher in case of BD-
4278 and BD-4280 accessions, respectively.  

During rabi season of 2017-18, two germplasm of 
winged bean (Psophocarpus tetragonolobus) were 
studied. Both the germplasm required almost same 
time for germination. The cotyledon colour was 
green and light green in the germplasm BD-4295 
and BD-10561, respectively. The accession BD-
4295 had deltoid shape green leaflet whereas the 
BD-10561 flashed with long lanceolate type green 
leaf having large size. The stem shape of both the 
germplasm was round.  

During winter season of 2017-18 to regenerate the 

five-fenugreek germplasm. Some of the qualitative 

and quantitative data were recorded and adequate 

amount of seeds were harvested for conservation 

and future use. 

During winter season of 2017-18 to regenerate the 

one butterfly pea germplasm. Some qualitative 

characters were recorded for using reference data. 

During winter 2017 to regenerate the twelve newly 

collected mallow germplasm. Some of variations 

were found in qualitative characters among the 

collected materials. Good amount of seed from 

every germplasm were produce and increase initial 

seed stock for conservation and future use  

Regeneration of BARI mandate crop germplasm is 

crucial which is now being conducted by PGRC, 

BARI, Gazipur. For continuation of these program 

an experiment was conducted at Regional Plant 

Genetic Resource Centre (RPGRC), RARS, 

Ishurdi, Pabna consisting of  

Hundred prosomillet germplasm were regenerated 

during kharif-2018. The accessions are now on 

harvesting stage. All qualitative and quantitative 

data will be taken in the growing season and 

recording of all data. 

 



 

 

 

 

 

Farming System and Adaptive Trials 

Project i: on-farm soil fertility management 

Development of fertilizer recommendation for 
four crop based mustard-mungbean-T.aus-
T.aman cropping pattern in high Barind tract 

A study was undertaken at FSRD site, 
Kadamshahor, Godagari, Rajshahi during 2015-16 
and 2016-17 to find out an optimum and economic 
fertilizer dose for Mustard-Mungbean-T.aus-
T.aman cropping pattern in High Barind Tract. Five 
treatments such as T1: Soil test based fertilizer dose 
(FRG’ 2012), T2: IPNS with 5 t cowdung ha-1 as of 
T1, T3: T1+25% NPK, T4: IPNS with 5 t cowdung 
ha-1 as of T3, T5: Farmers’ practice were used in the 
trial. The yield of all crops performed better in T4: 
25% higher doses and IPNS approach, nevertheless 
it gave the highest values of system productivity 
(18.09 & 15.37 t ha-1 in Yr1 & Yr2, respectively), 
production efficiency (55.32& 46.71 kg ha-1 day-1 
in Yr1 & Yr2, respectively) and gross return (Tk. 
307440 & 365710 ha-1in Yr1 & Yr2, respectively). 
But, gross margin (Tk. 116123& 308812 ha-1 in 
Yr1 & Yr2, respectively) and MBCR (1.91& 2.23) 
was the highest in T3. The IPNS treatments showed 
more production cost. Farmers opined that STB + 
25% NPK fertilizer as IPNS basis could be a 
promising technology for higher crop yields and 
system productivity as well as nutrient balances 
though STB + 25% NPK fertilizer showed higher 
economic benefit. However, a concrete conclusion 
will be made after completion of three consecutive 
years. 

Response of chickpea to elite strains of 
Rhizobium in high Barind 

The field experiment was carried out during Rabi 
seasons of 2017-18 at Farming System Research 
and Development (FSRD) Site, Kadamshahar, 
Godagari, Rajshahi to study the response of 
rhizobial strains on yield of chickpea in High 
Barind Tract. The BARI Chickpea-9 were tested 
with and without Rhizobium inoculation (BARI 
Rca-203). There were three treatments used in the 

trial viz. T1 = Without Rhizobium inoculant + 
PKSZn, T2 = With Rhizobium inoculant + PKSZn 
and T3 = NPKSZn. Among the treatments, the 
maximum seed yield of chickpea (1.51 t ha-1) were 
found in T2 (With Rhizobium inoculant + PKSZn) 
whereas minimum in (1.39 t ha-1) in T1 (Without 
Rhizobium inoculant + PKSZn). However, after 
completion of three consecutive years of 
experimentation, final conclusion will be made. 

Nutrient management for BARI Bt Begun at 
high Barind tract 

The study was carried out at FSRD site, 
Kadamshahar, Godagari, Rajshahiunder 
OFRD,BARI, Barind station, Rajshahi during Rabi 
season 2017-18 to find out an optimum and 
economic fertilizer dose for  transgenic Btbrinjal 
varieties at the farmers’ field of High Barind 
Tract.The soil of the experimental field was 
chemically analyzed and levels of the fertilizers 
were calculated on the basis of target yields as per 
Fertilizer Recommendation Guide’ 2012.The 
treatments were T1:STB fertilizer splitting as per 
recommendation (FRG, 2012), T2: T1 +25% NPK 
(NK splitting 5 times), T3: T1 +50% NPK (NK 
splitting 5 times),T4: T1 +75% NK (NK splitting 5 
times),T5: T1 + 25% NPKS, T6= Farmers Practices 
(Average of 20 Farmers). The trial consists of 
BARI Bt Begun-4 against non Bt counterpart. The 
yield of all treatments performed better in T4: 
T1+75% NK (NK splitting 5 times), nevertheless it 
gave the highest gross return (Tk. 289500), gross 
margin (Tk. 207900) and BCR (3.55). The 
minimum gross margin (Tk. 155000) and BCR 
(2.86) were obtained fromT6 (Farmers Practices) 
due to higher production cost. Among the tested 
varieties two BARI Btbrinjal varieties performed 
better against non Bt counterparts. These varieties 
showed 0.0% shoot infestation, 0.01-0.03% fruit 
infestation (by no.) against 20.55-37.25% shoot, 
40.23-48.20% fruit (by no.) infestation in Non Bt 
brinjal counterparts in each treatment. Farmers 
showed interest about BARI Bt Begun-4 as it is 
more profitable, less laborious and also cost 
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effective. However, a concrete conclusion will be 
made after completion of three consecutive years. 

Development of fertilizer packages for white 
grain maize in high Barind tract 

A field experiment was conducted in the farmer’s 
field of FSRD site, Kadamshahar, Godagai, 
Rajshahi during rabi season 2016-17 and 2017-18 
to develop an optimum fertilizer dose and their 
application method for white maize cultivation in 
High Barind Tract. The experiment was laid out in 
randomized complete block design with three 
replications. There were five treatments namely 
T1= STB fertilizer dose applied by 3 splits (1/3rd  
urea at basal+1/3rd urea at 8-leaf stage+1/3rd urea 
at 16-leaf stage) T2= STB fertilizer dose applied by 
2 splits (2/3rd urea at basal + 1/3rd urea at 16-leaf 
stage) T3= STB fertilizer dose applied by 2 splits 
(half urea at basal+half urea at 16-leaf stage) T4= 
75% STB fertilizer dose applied by 2 splits (2/3rd 
urea at basal+1/3rd urea at 16-leaf stage) T5=75 % 
STB fertilizer dose applied by 2 splits (half urea at 
basal+half urea at 16-leaf stage. The maximum 
grain yield was found in T1 STB fertilizer dose 
applied by 3 splits (1/3rd urea at basal+1/3rd urea 
at 8-leaf stage+1/3rd urea at 16-leaf stage) in the 
2016-17 and T3 STB fertilizer dose applied by 2 
splits (half urea at basal+half urea at 16-leaf stage) 
in the 2017-18. The minimum grain yield was 
found in T4 in both years. Farmers opined that 
cultivation of white grain maize in High Barind 
Tract condition fertilizer may be applied in STB 
with 2 splits (half urea at basal + half urea at 16-
leaf stage). Application of fertilizer by 3 splits 
(1/3rd urea at basal+1/3rd urea at 8-leaf 
stage+1/3rd urea at 16-leaf stage) produced better 
yield in irrigated condition. However, after 
completion of three consecutive years of 
experimentation, final conclusion will be made. 

Integrated nutrient management on cauliflower 

A field experiment was conducted at MLT site, 
Chandina and Debidwer of Cumilla and Kasba, 
Brahman BARIa under on-farm research division 
(OFRD), Bangladesh Agricultural Research 
Institute, Cumilla during 2017-18 to find out an 
integrated fertilizer (inorganic and organic) dose 
for cultivation of cauliflower. Five integrated 
nutrient management packages for cauliflower 
cultivation such as T1 = Recommended fertilizer 
dose for HYG (FRG-2012) i.e NPKSZnB (40-20-
38-7-0-0) Kg ha-1, T2= T1 + 1.5 t ha-1 
vermicompost, T3 = T1 + 5 t ha-1 cowdung, T4= 
STB i.e. NPKSZnB (107-61-107-30-3.0-1.0) Kg 
ha-1+ 3.8 t ha-1 cowdung, and T5= Farmers 

practices i.e. NPKSZnB (114-74-123.5-0-0) Kg ha-

1 + 5 t ha-1 cowdung, were used in the trial. The 
highest curd breadth (21.68 cm), individual curd 
weight (1.86 Kg) and curd yield (44.14 t ha-1) was 
obtained from T2 treatment i.e. FRG’2012 + 1.5 t 
ha-1 vermicompost followed by T3 and T4 
treatment. The lowest yield was found from T5 i.e. 
Farmers practice. So, the highest gross return 
(626669 Tkha-1) and gross margin (Tk.  493869 Tk 
ha-1) were also found from T 2 treatment and the 
lowest (4 Tk. 57734 ha-1 and Tk. 438066 ha-1) 
respectively from T5 treatment i.e. farmers 
practice. Farmers’ opined that they did not know 
the soil test based fertilizer application method and 
other integrated fertilizer management practices for 
Cauliflower production. They expressed that the 
higher yield of cauliflower could be possible by use 
of integrated organic and inorganic fertilizers. 
However, a concrete conclusion will be made after 
completion of three consecutive years experiment. 

Effect of planting materials and fertilizer 
application methods on the tuber yield of potato 

A field experiment was conducted at MLT site, 
Barura, Chandina and Debidwer under on-farm 
research division (OFRD), Bangladesh Agricultural 
Research Institute, Cumilla during 2017-18 to find 
out the performance of planting materials on tuber 
yield of potato as well as suitable fertilizer 
application method and doses for low cost potato 
production. The treatment combinations were 
T1=Whole tuber + furrow application, T2=Cut tuber 
+ furrow application, T3= Whole tuber + 
broadcasting and T4=Cut tuber + broadcasting. 
From the research findings, it was found that there 
was no significant difference among the treatments 
regarding the plant height and number of branch 
per plant. Higher number of tuber per plant (10.8) 
was recorded in T1 treatment where whole tuber + 
furrow application of fertilizer was maintained 
followed by T3 and T2 treatments. The maximum 
weight of tuber per plant was recorded from T1 
(0.66 kg) treatment that was followed by T3 and T4 
treatments and minimum in T2 treatment (0.53 kg) 
i.e. cut tuber with furrow fertilizer application 
method. The maximum tuber yield was recorded in 
T1 treatment (33.5 t ha-1) followed by T3 and T2. 
From cost and return analysis, results showed that 
gross return and gross margin were higher in T2 
treatment where cut tubers were planted with 
furrow method of fertilizer application and the 
lowest in T3 treatment where whole tubers were 
planted with broadcast method of fertilizer 
application. Farmers’ opined that they did not 
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know the furrow application method of fertilizer 
and also the TCRC recommended fertilizer doses. 
They express that the higher yield of potato was 
obtained from whole tuber planting material 
compared to cut tuber where whole tuber involves 
higher total cost of cultivation than others. 
However, after completion of three consecutive 
years of experimentation, final conclusion will be 
made. 

Effect of fertilizer management on quality seed 

production of soybean (Glycine max l.) in 

charland of Noakhali 

A field experiment was conducted at farmer’s field 
of Char Wapda, FSRD site under Subarnachar 
upazilla in Noakhali district during late Kharif II 
season of 2017-18 to find out the effect of some 
inorganic fertilizers and biofertilizer on the growth 
and quality seed production of soybean. Five 
fertilizer combinations viz. T1= Native Control, 
T2= STB (24-37-40-2.8-1.6-1 kg ha-1 of N-P-K-S-
Zn-B), T3= 100% recommended dose (24-40-45-
2.8-1.6-1 Kg ha-1of N-P-K-S-Zn-B) according to 
FRG, 2012, T4= 50 % recommended dose (12-20-
22.5-2.4-1.3-0.5 kg ha-1 of N-P-K-S-Zn-B + 1.2 kg 
ha-1 of  BARI RGm-901 biofertilizer) and T5= 
Farmers’ practice (26-12 Kg ha-1 of N-P) were 
tested. The experiment was laid out in a 
randomized complete block design (RCBD) with 
three (03) replicates and BARI Soybean-5 was used 
as test crop. The results showed that significant 
differences among the different treatment 
combinations in terms of yield and yield 
contributing characters. Application of 50% of the 
recommended doses and Biofertilizer (BARI RGm-
901) at the rate of 1.2 kg ha-1 significantly 
increased most of the parameters such as the 
highest lateral branches per plant, pods per plant, 
100-seeds weight and seed yield. The highest seed 
yield (2.04 t ha-1) was recorded from plants 
treatment T4 while the lowest seed yield (0.93 t ha-

1) was from T1. The highest gross return 
(TK.2,04,000 ha-1) and gross margin (TK.1,62,477 
ha-1) were also obtained from T4 whereas the 
lowest gross return (TK.93,000 ha-1) and gross 
margin (TK.55,900 ha-1)  from T1 treatment. if 
Biofertilizer is available during the crop growing 
period, they could  apply Biofertilizer along with 
50% of the recommended dose of chemical 
fertilizers in the next year for higher yield and 
economic return.. However, further investigation 
will be required for the confirmation of the 
findings. 

Integrated nutrient management for sweet 
gourd with chilli as relay crop 

A field experiment on sweet gourd (Cucurbita 

moschata D.) cultivation relaying with chilli was 

conducted during the Kharif-2, 2016 and 2017 in 

Hatgobindapur, Faridpur to evaluate the 

contribution of inorganic fertilizers alone and in 

combination of inorganic with organic manure 

(vermicompost and poultry slurry) on the yield and 

economic return. The experiment was laid out in 

randomized complete block design with four 

replications. Five treatments viz. T1 (STB) = N75P17 

K21S3, T2= T1 with 1.5 tha-1vermicompost, T3=T1 

with 3 tha-1 poultry slurry, T4 (FP) = N100P50 K60 

and T5 = absolute control were considered for the 

trial. The results showed that the different 

treatments significantly influenced fruit yields of 

sweet gourd. The highest fruit yield (14.01 tha-1) of 

sweet gourd was obtained from T4 which was 

followed by T2 (13.37 tha-1) and T3 (13.17 tha-1). 

Similar result was also found in BCR . But nutrient 

status of postharvest soil was deteriorated in soil 

test based fertilizer treatment (T1) over initial soil. 

The overall results indicate that STB based 

fertilizer dose for high yield goal of sweet gourd 

should be reconciled for efficient sweet gourd 

production in the study area. However, after 

completion of three consecutive years of 

experimentation, final conclusion will be made. 

Response of different fertilizer doses on black 

cumin at charland condition 

An experiment was conducted in the farmers’ field 

at the MLT site, Bhuapur, Tangail during Rabi 

season of 2017-18 to find out the suitable fertilizer 

dose for black cumin and to increase productivity 

and economic return of farmers'. The treatment 

comprised with four treatment T1= STB as per 

FRG, 2012, T2= T1+15% extra NPK, T3=T1+ 30% 

extra NPK and T4= Farmers practice and two black 

cumin variety (V1= BARI Kalozira-1, V2= Local). 

Among the treatments combinations the highest 

seed yield (0.98 t ha-1) and gross margin (103950 

Tkha-1) was obtained from soil test based fertilizer 

dose with BARI Kalozira-1.The lowest seed yield 

(0.38 tha-1) was recorded from local variety with 

farmers practice. Farmers are interested to cultivate 

blackcumin var. BARI Kalozira-1 by applying soil 

test based fertilizer dose for higher yield and 

benefit. For concrete decision, this experiment may 

be repeated in the next year. 
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Effect of nutrient management on the quality 
seed yield of groundnut 

A field experiment was conducted at MLT site, 
Ghatail (AEZ-28), Tangail during Kharif –II season 
of 2017-18 to find out the suitable fertilizer dose 
for quality seed and increases the availability of 
quality seed for upcoming Rabi season. Four 
treatment combinations viz. T1 = STB, T2 = T1 
+15% extra NPK of STB, T3 = T1 + 30% extra 
NPK of STB, T4 = Farmers Practice were tested. 
The experiment was laid out in randomized 
complete block design with three (3) compact 
replications. There were significant differences 
among the different treatment combinations in 
terms of yield and yield contributing characters. 
Among the treatments, the highest pod yield (1.92 
tha-1) and gross margin (Tk.153600 ha-1) was 
obtained from STB fertilizer with 15% NPK extra 
dose of STB. On the other hand, the lowest pod 
yield (0.91 t ha-1) and gross margin (Tk. 21280 ha-

1) was recorded from Farmers practice. Farmers 
were impressed to see the higher yield and 
economic return of groundnut var. BARI 
Chinabadam-8 with STB along with 15% extra 
NPK of STB dose. However, after completion of 
three consecutive years of experimentation, final 
conclusion will be made. 

Effect of different fertilizer dose on sesame in 
char land condition 

An experiment was conducted under charland at 
the MLT site, Bhuapur under AEZ-8 Tangail 
during two consecutive years of  Kharif 2016 and 
2017 to find out the proper nutrient management 
packages of BARI Til-4 in charland areas as well  
as increase production and farmers income. Three 
fertilizer dose viz., T1: 107-39-32-17-3.6-0.6 kg ha-

1 N-P-K-S-Zn-B (based on soil test basis), T2:37-
20-16-13-2-1(based on IPNS basis) and T3:18-8-
18-0-0-0 (Farmers practice). From the two years, 
results obtained that among the treatments, T1=107-
39-32-17-3.6-0.6 kg ha-1 N-P-K-S-Zn-B (based on 
soil test basis) gave the highest seed yield (1.31 tha-

1) which was at par with T2: 37-20-16-13-2-1 
(based on IPNS basis) and the lowest seed yield 
(0.83 t ha-1) was obtained from T3 treatment 
(Farmers practice).The highest gross return (Tk. 
65500 ha-1) and gross margin (Tk. 27637.64 ha-

1)from T1 treatment whereas the lowest return (Tk. 
41500 ha-1) and gross margin (Tk. 2505.04 ha-1) 
was recorded from Farmer practice. Overall results 
indicated that the application of soil test based 
fertilizer (T1:1.07-39-32-17-3.6-0.6 kg ha-1 
NPKSZnB) recommend dose would produce higher 

seed yield of sesame. Farmers were impressed to 
see the yield performance of sesame var.  BARI 
Til-4 in Khrif -1 season with 107-39-32-17-3.6-0.6 
kg ha-1 NPKSZnB (based on soil test basis) for 
higher yield and economic return. For concrete 
decision, this experiment may be repeated in the 
next year. 

Effect of fertilizer and irrigation on the yield 
and economic performance of cauliflower in 
Gazipur 

The experiment was conducted in the farmers’ field 
at Dhirashram MLT site, Gazipur during rabi 2017-
18 to know the effect of fertilizer and irrigation on 
yield and economic profitability of cauliflower. 
Three fertilizer doses viz. Farmers’ fertilizer dose, 
STB fertilizer dose and IPNS basis fertilizer dose; 
and two irrigation levels viz. three irrigations (15 
days interval) and four times irrigation (10 days 
interval) were tested on cauliflower (Var. Snow 
white). Higher cauliflower yield (58.5 tha-1) was 
obtained from IPNS basis fertilizer with four times 
irrigations which was followed by IPNS basis dose 
with 3 times irrigation (54.1 tha-1). Farmers’ 
fertilizer dose with three and four times irrigation 
gave lower yield (36.8 and 35-9 tha-1, respectively) 
than all other treatments. Maximum economic 
return in terms of gross margin (Tk. 536733 ha-1) 
and MBCR (4.68) were attained from T3 treatment. 
Farmers realized that for getting higher yield and 
economic return integration of organic and 
chemical fertilizer is essential for cauliflower 
cultivation. However, after completion of three 
consecutive years of experimentation, final 
conclusion will be made. 

Effect of organic manures on yield of potato 

The experiment was conducted in the farmers’ field 
at Purbadhala, Netrakona during 2017-18 to 
develop a suitable fertilizer package in combination 
with organic manure and chemical fertilizers for 
sustainable potato production. There were five 
treatments viz: T1: Recommended fertilizer dose + 
cow dung 5.0 t ha-1, T2: Recommended fertilizer 
dose + poultry manure 3 t ha-1, T3: Recommended 
fertilizer dose + vermicompost 1.5 t ha-1, T4: 
Recommended fertilizer dose + biochar 10 t ha-1 
and T5: farmers’ practice. The biochar combined 
with chemical fertilizer gave the highest potato 
yield (22.11 t ha-1) whereas the lowest yield (12.99 
t ha-1) was recorded from FP.  The highest gross 
return (Tk.331650 ha-1) and gross margin 
(Tk.179656 ha-1) were also obtained from T4 
treatment. From the study it has been observed that 
application of biochar is an agronomically viable 
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and economically profitable practice for farmer. 
Farmer showed their interest in using biochar for 
potato production instead of cow dung as it gave 
higher yield and is available to farmer for using.  
For concrete decision, this experiment may be 
repeated in the next year. 

Effect of organic fertilizer on the yield of 
groundnut  

An experiment was conducted at the farmer’s field 
of Charland of Mymensingh during 2016-17 to find 
out a suitable fertilizer package in combination 
with organic manure and chemical fertilizers for 
sustainable groundnut production. There were five 
treatments viz: T1: Recommended fertilizer dose 
+biochar 10 t ha-,1 T2: RFD+cow dung 5.0 t ha-1, 
T3: RFD +poultry manure 3 t ha-1, T4: RFD 
+vermicompost 1.5 t ha-1. The biochar combined 
with chemical fertilizer gave the highest groundnut 
yield (2.41 t ha-1) while the lowest yield (1.92 t ha-

1) was recorded from cow dung enriched treatment. 
The highest gross return (Tk. 120500 ha-1) and 
gross margin (Tk. 69842 ha-1) were also obtained 
from T1 treatment. From the study, it has been 
observed that biochar with combined application of 
chemical fertilizers might be recommended for 
groundnut production. Farmer showed their interest 
in using 10.0 t biochar ha-1 for groundnut 
production instead of cow dung as it gave higher 
yield. However, after completion of three 
consecutive years of experimentation, final 
conclusion will be made. 

Development of fertilizer recommendation for 
potato-onion/maize-T.aman cropping pattern in 
high ganges river floodplain 

The experiment was conducted at farmers’ field of 
Pali, Durgapur under MLT site,Shibpur, Puthia, 
Rajshahi during 2015-16 and 2016-17 to study the 
performance of IPNS based fertilizer treatments 
against inorganically fertilizer based treatment on 
potato-onion/maize-T.aman cropping pattern in 
High Ganges River Floodplain. The experiment 
was conducted with five treatments viz. T1: STB 
fertilizer dose; T2: IPNS with5 tha-1 Cowdung as of 
T1, T3: T1+25% of NPK, T4: IPNS with5 tha-1 
Cowdung as of T3 and T5: Farmer’s practice. 
Higher rice equivalent yield (50.17 t ha-1) was 
recorded from T4 treatment followed by T3 and T5. 
IPNS based treatments resulted in higher 
productivity (REY), Production efficiency (PE) and 
economic return in terms of gross return, gross 
margin as well as BCR than that of their 
corresponding inorganically based fertilizer 

treatments. For concrete decision, this experiment 
may be repeated in the next year. 

Development of fertilizer recommendation for 
garlic under puddle tillage condition 

The experiment was conducted in the farmers field 
of shibpur, puthia, Rajshahi during the robi season 
of 2017-18 to evaluate the effect of nutrients on 
garlic cultivation and to find out a suitable 
combination of different fertilizers for garlic 
production.The experiment was laid out in RCBD 
design with four fertilizer doses viz. T1=STB 
fertilizer dose for high yield goal, T2=20% higher 
NPK than STB, T3=40% higher NPK than STB and 
T4=Farmers dose. Garlic variety BARI Rasun-2 
was used as test crop. Among the treatment, the 
highest yield was obtained from T4 Farmers 
practice (8.195 tha-1) followed by T3= 40 % higher 
NPK than STB (8.052 tha-1). Maximum gross 
return (492000Tkha-1) found in T4 where 
maximum gross margin (263641Tkha-1) and BCR 
(2.20) were recorded from T3 treatment. Farmers’ 
were interested in using optimum fertilizers for 
garlic production. The trial need to be done another 
year for confirmation.   

Effect of different fertilizer management on the 
performance of BARI bt brinjal 

The experiment was conducted in the farmer’s field of 
paba, Rajshahi during 2017-18 to evaluate the effect 
of nutrients management pacakages on Bt begun 
cultivation and to find out a suitable combination of 
different fertilizers for Bt Begun production. The 
experiment was laid out in RCBD design with six 
fertilizer doses viz. T1= STB fertilizer splitting as per 
recommendation (FRG 2012), T2= T1+ 25% NPK 
(NK splitting 5 times), T3= T1+ 50% NPK (NK 
splitting 5 times), T4= T1+ 75% NK (NK splitting 5 
times), T5= T1+ 25% NPKS and T6=Farmers dose. 
Brinjal variety BARI Bt Begun– 4 was used as test 
crop .Among the treatment, the highest yield was 
obtained from T4 (48.08t ha-1) followed by T3= T1+ 
50% NPK (NK splitting 5 times). On the other hand, 
Maximum gross return (480800Tk ha-1) , maximum 
gross margin (297831Tk ha-1) and BCR (2.63) were  
also recorded in in T4. Farmers’ were interested to use 
optimum fertilizers to their BARI Bt Begun-4 
production but another year trial is needed for final 
conclusion. 

Effect of ash as a source of potassium and silica 
on mustard 

The experiment was conducted at multi-location 
testing (MLT) site Gobindaganj, Gaibandha during 
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the rabi season of 2016-17 and 2017-18 to 
ascertain the response of rice husk ash on seed 
yield of mustard. Different treatments 
(recommended fertilizer-RF, RF+25% extra K, 
RF+1.0 t ash ha-1, RF+1. 25 t ash ha-1, RF+ 1.50 t 
ash ha-1, K control) were tested on BARI Sarisha-
14. Among the treatments , the highest yield was 
obtained (1595.00 kgha-1) from  recommended 
fertilizer with 25% extra K. Incorporation of rice 
husk ash plus recommended fertilizer resulted in 
better performance and sharply increase yield traits 
up  to 1.25 tha-1 and thereafter the increasing trend 
was sloth. Farmers opined that ash was a wastage 
material in their locality, but after the 
experimentation they realized that it is a valuable 
resource for their crop production. The trial need to 
be done another year for confirmation.   

Effect of sulphur, zinc and boron on mustard in 
charland 

The experiment was conducted at stable charland 
condition under MLT site Ulipur, Kurigram to 
study the effect of S, Zn, and B in mustard during 
rabi season of 2016-17 and 2017-18. Soil test based 
fertilizer was verified with different combination of 
25% extra S or 1 kg extra B or 1 kg extra Zn 
(single or combined). The experiment was laid out 
in randomized complete block design with 3 
replications. Among the fertilizer combinations, 
STB fertilizer with additional S, Zn and B gave the 
maximum seed yield (1374.67 kgha-1) which was at 
par with STB fertilizer with additional Zn and B 
(1373.00 kg ha-1). The lowest seed yield (1142.00 
kgha-1) was obtained from only STB fertilizer 
treatment. The highest mean gross margin (Tk. 
55929 ha-1) was found in STB fertilizer with 
additional S, Zn and B treatment and these were 
lowest in only STB fertilizer treatment (Tk. 41950 
ha-1). Thus, it was found that additional fertilizer 
especially micronutrient may enhance seed yield of 
mustard in stable charland situation. From the two 
years results, it was revealed that additional 
fertilizers application had effect on plant growth, 
yield and yield contributing characters but the 
dominancy of B and Zn is confusing. So, the 
experiment should be conducted for the next year 
for confirmation. 

Effect of spacing and fertilizer levels on onion in 
charland ecosystem 

An experiment was conducted at stable charland 
condition under MLTsite Ulipur, Kurigram to find 
out the optimum spacing along with ideal fertilizer 
level for onion variety BARI paij-1during 2017-18. 
Soil test based fertilizer (STB) was verified with 

different combination of chemical fertilizer with 
different planting spacing. Six combinations of 
spacing’s and fertilizer were used for the 
experiment viz, T1=15cm x10cm+STB Fertilizer, 
T2=10cm x 7.5cm+STB fertilizer, T3=10cm x 7.5 
cm+25% higher of STB fertilizer, T4=10 cm x 
5cm+ STB, T5=10cm x 5cm +25% higher of STB 
and T6=Farmers practice (5cm x 5cm).  The 
experiment was laid out in RCB design with 3 
replications. Among the treatments, STB fertilizer 
in combination with 10 cm  x 7.5cm planting 
spacing   gave maximum bulb yield (9.73 tha-1) 
followed by 10 cm  x 7.5 cm + 25% higher of STB 
fertilizer (9.04  tha-1). The highest gross margin 
(Tk.84245 ha-1) was calculated in T2 treatment 
whereas lowest in farmers practice. Farmers 
showed positive response to closer spacing’s of 
15cm × 10 cm  +  STB fertilizer dose for onion 
production in charland ecosystem as it gave higher 
yield and economic return. For confirmation the 
experiment will be repeated in the next year. 

Integrated nutrient management for sustaining 
soil fertility and productivity under intensive 
cropping systems 

The experiment was conducted at Lahirirhat, 
Rangpur during 2015-16 and 2016-17 to see the 
performance of four crop based cropping pattern 
Potato-Boro-T.aus-T.aman under integrated 
nutrient management system. The experiment 
consisted of two management packages - trial plots 
received IPNS fertilizer dose for high yield goal 
(HYG) and farmers’ practices that comprises 
average fertilizer dose of 10-15 farmers. 
Considering the system productivity, rice 
equivalent yield (REY) in trial plot was found 
higher compared to farmers’ practices during the 
reporting period. Rice equivalent yield (REY) in 
trial plot was 28.86 t ha-1 which was 30.65% higher 
than farmers practice (22.09 tha-1). Similarly, gross 
margin were also higher in trial plot compared to 
farmers’ practice. Gross margin was higher as Tk. 
74,201 in trial plot over farmers’ practice. Farmers 
were impressed on four crops based pattern and 
opined about the extra income of aus rice grain and 
straw in aus season. So, the experiment should be 
conducted for the next year for confirmation. 

Nutrient management for sunflower in coastal 
soil 

The experiment was conducted at MLT site Amtali, 
Barguna during rabi season of 2017-18 to 
determine appropriate dose of fertilizer and the 
yield performance for sunflower production. . Five 
fertilizer doses viz. T1: Soil test based inorganic 
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dose for high yield, T2:  Fertilizer Recommendation 
Guide 2012, T3: T1 + 20% of T1, T4: T2+ 20% of T2 
and T5= Farmers practice were tested. Among the 
treatment T3 (T1 + 20% of T1, i.e. 372-282-204-99 
kg ha-1 NPKS) performed better and produced the 
highest seed yield with higher benefit cost ratio. 
Farmers were interested to cultivate sunflower by 
using the fertilizer as prescribed in T3 (372-282-
204-99 kg/ha Urea, TSP, MoP and Gypsum) 
because they can get pure edible oil from 
sunflower. For final confirmation the experiment 
will be repeated in the next year. 

Effect of fertilizer doses on yield and quality of 
potato cultivation 

The experiment was conducted at MLT site 
Bauphal, Patuakhali during Rabi 2017-2018 to find 
out the proper fertilizer dose for higher yield of 
potato. Fertilizer doses viz. BARI recommended 
dose (N-P-K-S-Zn-B@ 345-218-272-82-10-5 kg 
ha-1 and spacing 45 cm × 15 cm), Soil test-based 
fertilizer dose (261-127-122-80-10-5 kg ha-1 and 
spacing 45cm × 15cm) and farmers’ practice (742-
742-494-445-10-5 kg ha-1 and 37cm × 10cm) were 
tested under farmers’ field condition. No 
significant difference was found among yield and 
yield contributing characters (i.e Plant height (cm), 
number of hill m-2, number of plants per hill, 
marketable tuber plant-1, non-marketable tuber 
plant-1, yield). From treatment BARI 
recommended dose yield was found 27.1 tha-1. Soil 
test based fertilizer gave yield 26.6 tha-1 and 
Farmers practice gave yield 28.13 t/ha. But in cost 
return analysis, farmers practice gave higher gross 
return (Tk .210975) but lowest BCR (1.16) due to 
very high production cost (Tk 181064). On 
contrary BARI recommended dose and Soil test 
based fertilized gave high BCR (1.55 and 1.52) 
because of lower production cost (Tk. 131128 and 
130460). Farmers’ was motivated about use of 
balanced dose of fertilizer  in potato for reasonable 
yield and return. For concrete decision, this 
experiment may be repeated in the next year. 

Development of fertilizer management package 
for garlic under zero tillage condition 

The trial was conducted at Multi Location Testing 
(MLT) Site, Atghoria, Pabna during the rabi season 
of 2017-18 to find out the optimum fertilizer dose 
for garlic under zero tillage condition. Different 
treatments viz. T1=STB as FRG 2012, 
T2=STB+Extra 20% NPK, T3=STB+extra 20% 
NK, T4=STB+extra 40% NK and T5=Farmer’s 
practice were tested on local variety of garlic. The 
highest yield (9.21 tha-1) was obtained from STB 

fertilizer dose plus extra 20% NPK treatment which 
is statistically similar with STB fertilizer dose plus 
extra 40% NK treatment. The maximum economic 
return in terms of gross return and gross margin 
was obtained from STB fertilizer dose plus Extra 
20% NPK. It needs to continue next couple of 
years for recommendation. 

Integrated nutrient management for country 
bean in pyramid agriculture system 

The experiment was conducted at MLT site, 
Atghoria, Pabna during the kharif season of 2017-
18 to assess the effect of different nutrient 
management (T1=Recommended fertilizer (RF: 45-
30-30-6 kg NPKS as FRG’ 2012, T2=RF+5 ton 
cowdung ha-1, T3=RF+2 ton rice husk ha-1 and 
T4=Farmers practice) on country bean in pyramid 
agriculture system. The highest fruit yield (14.14 t 
ha-1) was obtained from recommended fertilizer 
(RF) plus 2 ton ash ha-1 which was followed by  RF 
plus 5 ton cowdung ha-1(14.14 tha-1) Cost and 
return analysis indicated that maximum gross 
return and gross margin was obtained from RF plus 
2 ton ash ha-1 followed by RF plus 5 ton cowdung 
ha-1. For concrete decision, this experiment may be 
repeated in the next year. 

Effect of ash for yield improvement of tomato 

The experiment was carried out at Agricultural 
Research Station, Pabna during the rabi season of 
2017-2018 to assess the effect of ash as a source of 
potassium and silica on yield traits and yield of 
tomato. Different treatments viz. 
T1=Recommended fertilizer (RF), T2=RF+1.0 ton 
ash ha-1, T3=RF+1.5 ton ash ha-1, T4=RF+2.0 ton 
ash ha-1, T5=RF+50% extra potassium were tested 
on BARI Tomato-14. The maximum fruit yield 
(62.97 tha-1) was found in RF plus 2 tha-1 ash 
which was statistically similar with other 
treatments except RF. Minimum fruit yield (53.93 
tha-1) was found in recommended fertilizer (RF). 
The possible reason might be the growth and 
development of crops enhanced by ash and 
potassium. Rice husk ash contains a substantial 
amount of K and silica, which eventually help 
better uptake of mineral nutrients through silica 
induced better vascular system of the plants. 
However, incorporation of 2.0 ton ash ha-1 plus RF 
and 50% extra potassium in soil seems better for 
higher fruit yield and economic return of tomato.  
Maximum economic benefit in terms of gross 
return and gross margin was also obtained from the 
same treatments. For concrete decision, this 
experiment may be repeated in the next year. 
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Effect of organic fertilizer on spinach 
production 

The experiment was carried out at ARS, Pabna 
during the rabi season of 2017-2018 to assess the 
effect of cowdung as organic fertilizer on yield 
traits and yield of spinach. Different treatments 
viz., T1=Recommend dose of chemical fertilizer 
(RD), T2=10% of N from organic fertilizer+IPNS 
basis inorganic fertilizer, T3=20% of N from 
organic fertilizer+IPNS basis inorganic fertilize, 
T4= 30% of N from organic fertilizer+IPNS basis 
inorganic fertilizer and T5=40% of N from organic 
fertilizer+IPNS basis inorganic fertilizer were 
tested on spinach (local variety). No significant 
difference was observed in vegetable yield. 
However, the highest yield (35.39 tha-1) was  
attained from 40% of N from organic 
fertilizer+IPNS basis inorganic fertilizer. Though 
there is no significant difference in yield of spinach 
among the treatments. In terms of economic 
benefit, maximum gross return (530850 Tk. ha-1) 
and gross margin (345036 Tk. ha-1) were obtained 
from 40% of  N from organic fertilizer + IPNS 
basis inorganic fertilizer treatment. For final 
confirmation the experiment will be repeated in the 
next year. 

Effect of ash for yield improvement and 
minimizing pest infestation in garlic 

The trial was conducted at MLT Site, Atghoria, 
Pabna during the rabi season of two consecutive 
years (2016-17 and 2017-18) to assess the effect of 
ash as a source of potassium and silica on yield 
traits and yield of garlic. Different treatments viz. 
T1 = Recommended fertilizer based on FRG 2012 
(RF), T2 = RF+ 3 ton ash ha-1, T3 = RF+ 5 ton ash 
ha-1, T4 = Farmer’s management were tested on 
local variety of garlic. The highest average bulb 
yield (10.96 tha-1) was obtained from RF+ 5 t ash 
ha-1 compared to recommended fertilizer and 
farmer’s management in both the year. Maximum 
gross margin (432735.5 Tk ha-1) were obtained 
from RF+5 t ash ha-1. For concrete decision, this 
experiment may be repeated in the next year. 

Soil amendment with rice husk ash for raising 
quality seedling of tomato 

The experiment was conducted at Agricultural 
Research Station, Pabna during the rabi season of 
2017-18 to assess the response of rice husk ash on 
different parameters of tomato seedlings. Four 
fertilizer packages (T1= Recommended fertilizer 
management (RF), T2= RF+Rice husk ash 1.0 ton 
ha-1, T3= RF+Rice husk ash 1.5 ton ha-1 and T4= 

RF+Rice husk ash 2.0 ton ha-1) were tested on 
raising tomato seedlings. The experiment was laid 
out in RCB design with three replications and 
variety of tomato was BARI Tomato-14. Soil 
amendment with rice husk ash exhibited better 
performance on raising of tomato seedlings. For 
final confirmation the experiment will be repeated 
in the next year. 

Effect of ash for yield improvement and 
minimizing pest infestation in potato 

The experiment was carried out at FSRD site, 
Pushpapara, Pabna during the rabi season of 2017-
2018 to assess the effect of ash as a source of 
potassium and silica on yield traits and yield of 
potato. Different treatmentsviz. T1 = 
Recommended fertilizer (RF), T2 = T1+1.0 ton ash 
ha-1, T3 = T1+1.5 ton ash ha-1, T4 = T1+2 ton ash ha-

1, T5= T1+2.5 ton ash ha-1 were tested on BARI Alu 
7. Significantly higher tuber yield was obtained 
from 1.0 to 2.5 t ash ha-1 + RF compared to 
recommended fertilizer. Maximum economic 
return in terms of gross return and gross margin 
was obtained from 2.5 t ash ha-1 plus RF which was 
followed by 2.0 t ash ha-1 plus RF. The maximum 
tuber yield (35.83 t ha-1) was found from T5 
whereas minimum tuber yield (26.70 t ha-1) was 
found from T1. The possible reason might be the 
growth and development of crops enhanced by ash. 
Potato is a potassium loving crop. Rice husk ash 
contains a substantial amount of K and silica, 
which eventually help better uptake of mineral 
nutrients through silica induced better vascular 
system of the plants. Maximum economic benefit 
in terms of gross margin (348600 Tk ha-1)  was 
obtained from 2.5 t ash ha-1 plus RF which was 
followed by 2.0 t ash ha-1 plus RF(314750 Tk ha-1) 
. For concrete decision, this experiment may be 
repeated in the next year. 

Effect of urea on the yield of bottle gourd twig 
as vegetable 

An experiment was conducted to find out the 
optimum dose of nitrogen and time of split 
application on bottle gourd twig at FSRD site, 
Kushumhati, Sherpur during October, 2017 to 
January, 2018. . Different treatments viz 
T1=Nitrogen 100 kgha-1 (100%) with one fourth of 
the dose applied at 2-3 leaf stage and rest in equal 
splits after each cut, T2=Nitrogen 100 kgha-1 
(100%) with full dose after each cut in equal splits 
at 6 times T3=Nitrogen 120 kgha-1 (120%) with one 
fourth of the dose applied at 2-3 leaf stage and rest 
in equal splits after each cut T4=Nitrogen 140 
kgha-1 (140%) with full dose after each cut in equal 
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splits after at 6 times. BARI Lau-4 was used in the 
study. The highest twig yield (22.96 tha-1) was 
recorded from treatment T4 and lowest yield (19.31 
tha-1) was obtained from T1 treatment. Farmers’ 
were highly impressed for the treatment T4 for its 
higher twig yield as well as economic return. This 
is one year result, the experiment may be repeated 
in the next year. 

Development of fertilizer recommendation for 
foxtail millet at charland of Gaibandha 

The experiment was carried out in the Chinir Patol 
char of Jamuna river under Saghata Upazila of 
Gaibandha during 2017-18 with a view to optimize 
the fertilizer doses for foxtail millet cultivation in 
char areas. Five treatments i.e. T1: STB dose, T2: 
T1+20% NPKS, T3: T1+40% NK, T4: T1+1kg B ha-1 
and T5: Farmers practice. Foxtail millet showed a 
significant increase in grain yield when 20% NPKS 
was applied as extra over the soil test basis, even 
the crop responded well to the 40% increment of 
NK over the soil test values. However, the 
maximum grain yield was obtained from T2 
treatment (2.5 tha-1) which is 28.20% higher than 
the farmer practice (T5). Statistically similar yield 
(2.46 t ha-1) was recorded from T3 treatment where 
plants received 40% extra NK over the STB dose 
and farmers practice (T5) produced the minimum 
grain yield (1.95 tha-1) as they did not get used to 
applying judicious fertilizer dose for the foxtail 
millet cultivation in char lands of Saghata Upazilla. 
Farmers opined that the increased dose of fertilizer 
enhances more tillering might boosting the yield of 
kaon var. BARI  kaon-2 is 10-15 days earlier than 
the local cultivar. This is the first-year trial 
therefore further study is needed to make a final 
recommendation. 

Development of fertilizer recommendation for 
proso millet at charland of Gaibandha  

The experiment was carried out in the Gozaria char 
of the Jamuna river under Fulchari Upazila of 
Gaibandha during 2017-18 cropping year with a 
view to optimize the fertilizer dose for proso millet 
cultivation in char areas. Five treatments viz. T1: 
STB dose, T2: T1 + 20% NPKS, T3: T1 + 40% NK, 
T4: T1 + 1kg B ha-1 and T5: Farmers practice were 
used in this experiment. Proso millet showed a 
significant increase in grain yield when 20% NPKS 
was applied as extra over the soil test basis, even 
the crop responded well to the 40% increment of 
NK over the soil test values. However, maximum 
grain yield (1.53 tha-1) about 44.33% higher than 
the farmer practice (T5). Farmers claimed that 
increased dose of fertilizer enhances more tillering 

as well as crop growth and development which 
consequently higher yield and economic return. For 
concrete decision, this experiment may be repeated 
in the next year. 

Effect of ash on yield of mustard, lentil and 
wheat  

An experiment was conducted at the farmer’s field 
of Kushtia Sadar during 2017-18 to find out the 
effect of ash on yield of wheat, lentil and mustard. 
There were five treatments viz. T1: STB fertilizer 
dose, T2: T1+1 tha-1 ash, T3: T1+1.5 tha-1 ash, T4: 
T1+2 tha-1 ash and T5: Farmers practice. Ash had 
positive response on the crops yields observed in 
mustard, lentil and wheat. In most cases, T4 and T3 
gave higher yield than other treatments. So it needs 
more experimentation for solid conclusion. 

Effect of integrated nutrient management on 
chilli at charland condition 

A field trial was conducted at Digholkandi, 
Sariakandi and Boisaki, Dhunat, Bogura during 
Rabi, 2017-18 to determine the fertilizers doses for 
cultivation of chilli in the char land area. .  Five 
treatments viz T1=Soil test based fertilizer dose 
(FRG’ 2012), T2=T1+20% STB, T3=IPNS with 
3tha-1 poultry manure, T4= IPNS with 5 tha-1 
cowdung and T5=Farmers practice were used in 
this experiment.The highest yield (15.96 tha-1) and 
gross margin (Tk 508975 ha-1) was obtained from 
treatment T3 in Boisaki, Dhunat, Bogura. Similarly 
the highest yield was 12.93 tha-1 and gross margin 
Tk. 387775 ha-1 was found in treatment T3 at 
Digholkandi, Sariakandi, Bogura. The lowest yield 
and gross margin was obtained from treatment T5 
in both the locations. Farmers were very much 
interested to use the IPNS basis  fertilizer dose for 
cultivation of chilli in the char land of Bogura.  
IPNS basis fertilizers with 3tha-1 poultry manure/ 
IPNS with 5 tha-1 cowdung  may recommended for 
chilli cultivation in the char land of Bogura region. 
For concrete decision, this experiment may be 
repeated in the next year. 

Evaluation of plant growth regulator (Nashat) 
on potato 

An experiment was conducted at Agricultural 
Research Station, OFRD, BARI, Bogura during 
2017-18 to evaluate the performance of Plant 
growth regulator (Nashat) on the yield and yield 
components of Potato. There were four treatments 
viz. T1: Control, T2: 5ml Triacontanol 10L-1 water, 
T3: 7.5ml Triacontanol 10L-1 water and T4: 10ml 
Triacontanol 10L-1 water. The results revealed that 
the maximum yield (30.07 tha-1) was obtained from 
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T3 which was statistically similar with T2 and T4. 
Maximum gross margin (Tk. 178319 ha-1) was also 
obtained from the treatment T3. This one year 
result, the experiment may be repeated in the next 
year. 

Evaluation of shakti and vege grow organic 
fertilizer on tomato 

An experiment was conducted at Agricultural 
Research Station, OFRD, BARI, Bogura during 2017-
18 to evaluate the performance of Shekor organic 
fertilizer on the yield and yield components of 
Tomato. There were four treatments viz. T1: Control, 
T2: BARI recommendation dose, T3: Bamper vege 
grow organic fertilizer (OF) and T4: BF Shakti OF. 
The results revealed that the maximum yield (94.92 
tha-1) was obtained from T4 whereas lowest from 
control treatment. (59.40 tha-1). Maximum gross 
margin (Tk. 375520 ha-1) was also obtained from the 
treatment T4. For concrete decision, this experiment 
may be repeated in the next year. 

Effect of different fertilizer doses on chilli with 
onion intercropping system at charland 
ecosystem 

A field experiment was carried out at farmers’ field 
of Sadar, Bhola under AEZ-18 during rabi, 2017-18 
to find out an optimum fertilizer dose for chilli and 
onion production in intercropping system as well as  
to increase crop yield and economic return. There 
were five treatments viz. T1=Soil test based fertilizer 
dose for chilli,T2=T1+25% of T1, T3 =T1+STB dose 
for onion (plant population adjusted), T4 =T1+50% 
of onion fertilizer (plant population 
adjusted),T5=Farmers’ practice (farmers’ fertilizer 
dose for chilli). Combination of soil test based 
fertilizer dose for chilli and onion (considering plant 
population) gave the highest dry chilli equivalent 
yield (3.14 tha-1), highest gross margin (Tk. 264124 
ha-1) and highest BCR (3.34). Farmers’ practice 
produced significantly lowest dry chilli equivalent 
yield, gross margin and BCR. Farmers generally 
cultivate chilli as a sole crop. Very few farmers do 
the intercropping practice and use no more fertilizer 
than chilli. As a result they get lower yield for both 
chilli and onion. Fertilizer recommendation for 
chilli+onion intercropping will increase both chilli 
and onion yield. It will encourage farmers to do the 
practice widely. For concrete decision, this 
experiment may be repeated in the next year. 

Effect of ash as a source of potassium and silica 
on maize 

The experiment was conducted at stable charland 
of Gobindaganj, Gaibandha during the rabi season 

of 2017-18 to see the response of maize to different 
tillage practice (conventional tillage and zero 
tillage) and rice husk ash as a source of K and 
silica. Different treatments viz. recommended 
fertilizer (RF) in conventional tillage (CT); RF 
dose in Zero Tillage (ZT), T1 + 25% extra K in CT; 
T1 + 25% extra K in ZT, T1 +1.0 t ash ha-1 in CT; 
T1 +1.0 t ash ha-1 in ZT ; T1+1.50 t ash ha-1 in CT; 
T1+1.50 t ash ha-1 in ZT; Control K in CT and 
Control K in ZT, were tested on commercial hybrid 
maize variety Miracle. Incorporation of rice husk 
ash plus recommended fertilizer resulted slightly 
better performance in yield and yield traits but 
insignificant. Recommended fertilizer with 25% 
extra K under conventional tillage produced the 
highest grain yield (9.83 t ha-1) and lowest was in 
Potassium control with conventional tillage. The 
highest gross margin (Tk. 117995ha-1) was found in 
recommended fertilizer with 25% extra K with zero 
tillage and lowest in K control with conventional 
tillage treatment. Thus, it was found that additional 
K fertilizer or ash may enhance grain yield of 
maize in stable charland. Farmers were opined that  
higher grain yield than previous year especially 
extra 25% K application plot impressed them and 
may be suitable for their low to medium low land. 
For final confirmation the experiment will be 
repeated in the next year. 

Effect of split application of N and K fertilizer 
on maize in the charland ecosystem 

The experiment was carried out at stable charland 
of Gobindaganj under ofrd, Rangpur during the 
rabi season of 2017-18 to determine the proper 
application system and optimum doses of N and K 
fertilizer for boosting maize production. Different 
treatments i.e. soil test base fertilizer (STB), STB 
with additional 15% N and K in two split and also 
STB with additional 30%  N and K in three split 
application were tested on commercial hybrid 
maize variety (var. Miracle). During 2017-18, the 
STB fertilizer with 30% extra N and K produced 
the highest grain yield (9.43 t ha-1) followed by 
STB with 15% extra N and K (8.83 t ha-1). Grain 
size, grain number and weight per cob is more in 
additional 30% N and K plot than others. Gross 
margin (Tk. 65586 ha-1) was obtained from STB 
fertilizer with 30% extra N and K and these were 
lower in STB treatment (Tk. 54067 ha-1). Thus, it 
was found that additional N and K fertilizer in 3 
split applications may enhance grain yield of maize 
in stable charland condition. The co-operative 
farmer opined that the 3rd (last) split application of 
N and K is slightly problematic due to densely leaf 
of maize in the field.  Farmers had a positive 
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thought to produce maize in future with STB 
fertilizer plus 30% extra N and K to get higher 
yield. . For concrete decision, this experiment may 
be repeated in the next year. 

Performance of fertilizer in grasspea relay with 
T.aman rice  

The experiment was conducted at FSRD site, 
Chandradighalia, Gopalganj sadar during 2017-18 
to see the performance of fertilizer in grasspea 
yield as well as farmers income. Six treatments viz; 
T1 : No fertilizer, T2: 37 kg ha-1 TSP, T3: 18-45-18-
26 kg ha-1  Urea, TSP, MoP, Gypsum, T4: 18-45-
18-26-2.6 kg ha-1  Urea, TSP, MoP, Gypsum, Zinc 
sulphate,  T5: 18-45-18-26-0-3 kg ha-1  Urea, TSP, 
MoP, Gypsum, Zinc sulphate, Boron, T6: 18-45-
18-26-2.6-3 kg ha-1  Urea, TSP, MoP, Gypsum, 
Zinc sulphate, Boron were tested. Highest seed 
yield was recorded from T6 treatment (1680 kg/ha) 
and followed by T3 (1650 kg/ha) and lowest from 
treatment T1 i.e; No fertilizer was used. The result 
of the experiment showed that fertilizer dose (18-
45-18-26-2.6-3 kgha-1 Urea, TSP, MoP, Gypsum, 
Zinc sulphate, Boron) increased grasspea yield 
compared to no fertilizer. However, this is the first-
year experiment it should be continued next year 
for final recommendation. 

Integrated nutrient management on sunflower 
in coastal charland 

A field experiment was conducted at farmer’s field 
of Hasem Bazar under Companiganj in Noakhali 
district during Rabi season of 2017-18 to find out 
the effect of integrated nutrient management 
system (IPNS) on sunflower for better yield. Six 
fertilizer combinations viz. T1= Soil test based 
fertilizer dose for HYG (FRG, 2012), T2= IPNS 
with 5 tha-1Cowdung, T3= IPNS with 5 tha-

1Compost, T4= IPNS with 1.5 tha-1Vermicompost, 
T5= Farmers practice and T6 = Absolute control 
(native fertility) were tested. BARI Sunflower-2 
was used as test crop. Application of treatment 
IPNS with 1.5 tha-1 Vermicompost significantly 
increased seed yield. The highest seed yield (1.92 t 
ha-1) was recorded from plants treated with IPNS 
with 1.5 tha-1Vermicompost while the lowest seed 
yield (0.98 t ha-1) was obtained from Absolute 
control treatment (T6). Farmers were impressed to 
see the yield performance of sunflower in 
integrated nutrient management practices i.e., IPNS 
with 1.5 tha-1 Vermicompost. They realized the 
importance of using both organic and inorganic 
fertilizers at judicious rate. Further investigation 
will be required for the confirmation of the 
findings. 

Integrated nutrient management for sunflower 
in coastal soil 

The experiment was conducted at MLT site Amtali, 
Barguna during rabi season of 2017-2018 to 
determine appropriate fertilizer doses for sunflower 
production in coastal area. Six fertilizer doses viz. 
T1= Soil test-based fertilizer dose for HYG/FRG, 
2012, T2= IPNS with 5 tha-1 cowdung, T3= IPNS 
with 5 tha-1 compost, T4= IPNS with 1.5 tha-1 
vermicompost, T5= Farmers practice and T6 = 
absolute control were tested. Among the 
treatments, T4 i.e. 114-34-23-6 kg ha-1 NPKS plus 
1.5ton ha-1 vermicompost gave the highest seed 
yield (2.26 t ha-1) with higher benefit cost ratio 
(1.67). It is first year trial, so it needs more trial in 
the next couple of year. 

Validation on biofertilizer of different legume 
crops 

The experiment was conducted at Jashore, Kushtia, 
Pabna and Faridpur during 2017-18 to verify the 
effect of Rhizobial bio-fertilizer on lentil (BARI 
Masur-6 and BARI Masur-7) and chickpea (BARI 
Chola-5). Three treatments viz. T1=Without 
Rhizobium inoculant+PKSZn, T2= With 
Rhizobium inoculant+PKSZn and T3=NPKSZn 
were tested in the experiment. BARI Masur-7 was 
as tested variety in this experiment. Rhizobium 
inoculant along with 22-42-20-5 PKSZn kgha-

1produced the highest average yield of 1.66 tha-1 at 
Faridpur. 1.63 tha-1 at Jashore and 1.92 tha-1 at 
Kushtia.  Farmers were positive for using 
rhizobium inoculant due to higher yield, bold size 
seed in both the crops. They were interested to use 
rhizobium inoculant. Further investigation will be 
required for the confirmation of the findings. 

Validation of foliar application of N, Zn and B 
on growth and yield of tomato  

The experiment was conducted at RARS, Jashore 
during the rabi season 2017-18 to validate the foliar 
application of N, Zn and B on the performance of 
tomato.  Four treatments viz. T1: Control, T2: 
N(0.08%) + B (0.03%), T3: Zn(0.05%) + B(0.03%) 
and T4: N(0.08%) + Zn(0.05%) + B(0.03%) were 
used in the experiment. BARI Tomato-15 was used 
as a testing material. The results showed significant 
difference of days to flowering, number of fruits 
per plant and fruit yield. Days to flowering reduced 
significantly in treatment T4 = N(0.08%) + 
Zn(0.05%) + B(0.03%). The highest number of 
fruits per plant (78) and yield (69.96 tha-1) were 
also found in the same treatment whereas these 
were lowest from treatment T1 (control). It is the 
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first year result. So, it should be repeated for the 
next year for more confirmation. 

Project II: Improvement of Cropping 
System 

Development of alternate cropping pattern 
potato-chilli-groundnut against potato-chilli-
T.aman rice 

An experiment was carried out at the MLT site 
Hossainpur, Netrokonaduring 2016-17 under AEZ-
9 to develop an alternate cropping pattern Potato 
(var. BARI Alu-40)-Chilli (var. Paburia)- 
Groundnut (var. BARI Chinabadam-8) for 
increasing productivity and economic return of the 
farmers. The alternate pattern was evaluated 
against existing pattern Potato (var. BARI Alu-8)– 
Chilli (var. Paburia)- T.aman rice (var. BRRI dhan 
49). The alternate cropping pattern gave higher rice 
equivalent yield (39.97 t ha-1) than existing pattern 
(34.79 t ha-1). Inclusion of groundnut, high yielding 
varieties and improve management practices in the 
alternate pattern increased the rice equivalent yield 
by 14.88%. Lower rice equivalent yield (34.79 t ha-

1) was obtained in the farmer’s exisiting pattern due 
to use of older potato var. BARI Alu-8 and 
traditional management practices. Thus alternate 
cropping pattern gave the higher gross margin (Tk 
49,6637 ha -1) compared to existing pattern (Tk 
47,0300 ha-1). Alternate pattern provided about 
5.60% additional gross margin might be due to 
higher yield advantages of components crops. So, 
the alternate cropping pattern of Potato- Chilli-
Groundnut is suitable and profitable than the 
farmer’s existing cropping pattern Potato- Chilli- 
T.aman rice. Farmers also preferred the improved 
cropping pattern as potato var. BARI Alu-40 
provided much higher yield and groundnut (seed 
purpose) gave more profit than T.aman rice.  

Performance of mustard and potato in existing 
fallow-boro rice-fallow cropping pattern at haor 
areas of kishoreganj 

A study was executed at the MLT site Nikli, 
Kishoregonj during 2016-17 under AEZ-9 to 
introduce potato or mustard before boro rice for 
increasing cropping intensity against the sole boro 
rice cultivation in the haor areas of Kishoreganj. 
Two alternate cropping patterns viz; Potato (var. 
Cardinal)-Boro rice (var. BRRI dhan28)- Fallow 
and Mustard (var. BARI Sharisa-14)-Boro rice 
(var. BRRI dhan28)-Fallow were tested against 
existing cropping pattern Fallow-Boro rice (var. 
BRRI dhan 29)-Fallow  in four farmers fields 

considering as four replications. The highest rice 
equivalent yield (21.22 t ha-1) was obtained from 
Poato-Boro rice-Fallow cropping pattern followed 
by Mustard-Boro  rice-Fallow (8.36 t ha-1) which 
was 236%  and 23 % higher, respectively over 
sole boro rice (6.32 t ha-1). The production cost 
per hectare in Potato-Boro rice-Fallow pattern 
(Tk.1,40,300 ha-1) was 104% higher than that of 
sole boro rice production (Tk.68,761 ha-1). 
Similarly, production cost (Tk. 97,725 ha-1) of 
Mustard-Boro-Fallow pattern was 42% higher 
than that of sole boro rice. Inclusion of a new crop 
like potato along with high yielding variety and 
improve management practices in the alternate 
pattern increased the rice equivalent yield. The 
highest gross margin of Tk. 257779 ha-1 and 
MBCR 3.66 were obtained from Potato-Boro-
Fallow cropping pattern. Farmers chose both the 
alternate patterns as they gave higher economic 
return against sole boro rice. They also opined 
that both potato and mustard cultivation would be 
expanded in this area. 

Development of four crops based cropping 
pattern mustard –mungbean/jute-T.aman rice in 
madaripur 

A trial was conducted at farmers’ field in the MLT 
site, Madaripur during 2016-17 to increase 
cropping intensity and productivity through 
introducing four crops based cropping patetrn in 
AEZ 12. The alternate cropping pattern (AP): 
Mustard (var. BARI Sarisha-15)-Mungbean (var. 
BARI Mung-6)/Jute (var. JRO-524)-T.aman rice 
(var. BRRI dhan62) was tested against the existing 
cropping pattern (EP): Mustard (var. Dholi)-Jute 
(var. JRO-524) -T.aman rice (var. Pajam). 
Sowing/planting dates and field durations of the 
crops in AP were: Mustard (20-21 Nov & 85 days)-
Mung (16 Feb & 73 days)/Jute (12-19 April & 110 
days)-T.aman rice (5-12 July & 76 days); while, in 
case of EP were: Mustard (22-27 Nov & 95 days)- 
Jute (28-30 Mar & 125)- T.aman rice (10-20 June 
&102 dyas). In AP, the yield of mustard, 
mungbean, jute and T.aman, was 1.50, 1.25, 1.9 
and 3.9 t ha-1, respectively while in the EP, yield of 
mustard, jute and T.aman rice was 1.05, 2.90 and 
3.10 t ha-1, respectively. The rice equivalent yield 
and production efficiency in AP was 30% and 14 % 
higher over existing cropping pattern, respectively. 
Higher gross return (Tk. 3,32,995 ha-1) and gross 
margin (Tk. 1,57,474 ha-1) were obtained in AP 
compared to EP. The MBCR was 3.14 over 
existing cropping pattern. Results indicate that 
short durated mustard (BARI Sarisha-15) and 
mungbean (BARI Mung-6) could easily be fitted in 
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the existing cropping pattern keeping 21 days turn 
around time in a year. Farmers opined that the 
concept of four crops based cropping pattern was 
completely new to them. They did not face any 
problem in establishing mungbean after harvesting 
of mustard but jute sowing was delayed after 
harvest of mungbean. So, jute seeds can be sown as 
relay in mungbean at 55-57 DAS of mungbean. 
They also opined that consciousness is needed for 
maintaining time frame of the four crop based 
pattern. Neighboring farmers showed interest to 
adopt the alternate pattern. 

Development of cropping pattern maize-T.aus 
rice-T.aman rice against maize -fallow-T.aman 
rice 

A field experiment was conducted at the MLT site, 
Pirganj, Rangpur and Hatibandha, Lalmonirhat in 
two consecutive years 2015-16 and 2016-17 to 
study the agronomic and economic performance of 
alternate cropping patterns (AP): Maize (var. 
BHM-9 at Pirganj & var. 3S981 at Hatibandha)-
T.Aus rice (var. BRRI dhan48)-T.aman rice (var. 
BRRI dhan57) against existing cropping pattern 
(EP): Maize (var. Kaveri 50)-Fallow-T.aman rice 
(var. BR 11 at Pirganj & Swarna at Hatibandha) for 
increasing cropping intensity, productivity and land 
use efficiency. Results indicated that improved 
varieties and management practices provided 
higher yield in the AP. Higher rice equivalent yield 
(REY) of the cropping system (mean value 17.34 t 
ha-1) was recorded from AP at MLT site Pirganj. 
REY was increased 4.60 t ha-1 due to addition of 
T.Aus rice in the pattern and use of improved 
production technologies for the component crops. 
Similar results were also found in Hatibandha. The 
gross return of the AP (Tk. 346764 ha-1) was 
33.56% higher than EP (Tk .259640 ha-1) at MLT 
site Pirganj. While at Hatibandha, gross return of 
the AP (Tk.342800 ha-1) was 27.77% higher than 
EP (Tk. 268300 ha-1). The gross margin was higher 
in AP in both the locations than EP due to addition 
of T.Aus rice. Regarding crop duration, EP and AP 
took 257 and 326 days, respectively excluding 
seedling age of T.Aus rice and T.aman rice to 
complete the cycle. It is found that T.Aus rice 
could easily be fitted in the cropping pattern with 
turn-around time of 39 days in a year. AP utilized 
the land for 89.52% period of the year, whereas EP 
used 70.62% period of the year. Considering higher 
rice-equivalent yield, net monetary return and more 
sustainability, the AP (Maize-T.Aus rice-T.aman 
rice) with improved technologies could be 
suggested for medium high land. Farmers were 
happy getting higher income from developed 

cropping pattern than existing cropping pattern. 
Neighboring farmers showed interested to follow 
the pattern. 

Performance of short duration Mustard 
varieties in between B. Aman and boro rice 

An experiment was conducted at the MLT site 
Manikganj during the Rabi 2017-18 to verify the 
performance of short duration mustard varieties in 
between B. Aman rice and Boro rice. Three short 
duration mustard varieties namely, BARI Sarisha-
14, BARI Sarisha-15 and BARI Sarisha-17 were 
tested in this experiment in six different farmers 
fields considering six replications. The seeds of 
mustard varieties were sown during 9-12 
November, 2017 and harvested during 1-7 
February, 2018. Different crop management 
practices were used as per recommendation. 
Among the tested varieties the highest seed yield 
was obtained from BARI Sarisha-17 (1.70 t ha-1) 
and the lowest was from BARI Sarisha-14 (1.39 t 
ha-1). Farmers preferred both BARI Sarisha-14 and 
BARI Sarisha-17 because of their higher yield and 
opined that the varities would fit well in B.Aman 
rice -Mustard-Boro rice cropping pattern. 

Development of garden pea-boro-T.aman rice 
cropping pattern against fallow-boro-T.aman 
rice cropping pattern  

An experiment was conducted at the MLT site, 
Trishal, Mymensingh AEZ-9 during 2016-17 to see 
the agro-economic performance of three crops 
based alternate cropping pattern Garden pea (var. 
BARI Motorshuti-3)-Boro rice (var. BRRI 
dhan28)-T.aman rice (var. BRRI dhan32) for 
increasing cropping intensity and productivity as 
compared to existing croping pattern Fallow-Boro 
rice (var. BRRI dhan28) -T.aman rice (var. BRRI 
dhan32). In the alternate cropping pattern, average 
yield of Garden pea, Boro rice and T.aman rice 
were 8.38, 5.40 and 4.20 t ha-1, respectively, while 
in the existing pattern yield of Boro rice and 
T.aman rice were 5.49 and 4.28 t ha-1, respectively. 
Garden pea-Boro-T.aman rice cropping pattern 
produced higher rice equivalent yield (24.27 t ha-1), 
gross return (Tk.543050 ha-1), gross margin (Tk 
342410 ha-1) and MBCR (5.12) compared to 
existing cropping pattern. Mean maximum 
production efficiency (104) in terms of kg ha-1day-1 
was obtained from alternate cropping pattern 
compared to 50 kg ha-1 day-1 in existing pattern. 
The higher production efficiency in alternate 
cropping pattern might be due to inclusion of high 
yielding garden pea and improved management 
practices. This pattern also increased system 
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productivity by 148% over exiting pattern. 
Alternate cropping pattern used the land for 69% 
period of the year, whereas existing pattern used 
only 54% period. Farmers were satisfied with 
Garden pea-Boro-T.aman rice cropping pattern for 
getting higher yield and economic return. Some 
farmers stored seeds for next year cultivation. 
Incorporation of garden pea in the alternate pattern 
makes it a nutrient smart technology.  

Development of potato- sesame- groundnut 
cropping pattern against potato-groundnut 
cropping pattern 

An experiment was conducted at the MLT site, 
Sadar upazila, Mymensingh during 2016-17 to 
assess the agro-economic performance of three 
crops based alternate cropping  pattern for 
increasing cropping intensity and productivity. The 
alternate cropping pattern (AP) of Potato (var. 
BARI Alu-25)-Sesame (var. BARI Til-4)-
Groundnut (var. BARI Chinabadam-8) was 
compared with existing two crops based pattern 
(EP) Potato (var. Ausha)-Groundnut (var. BARI 
Chinabadam-8)-Fallow. In AP, average yield of 
potato, sesame and groundnut were 24.88, 1.17 and 
1.75 t ha-1 while in EP yield of potato (var. Ausha) 
and groundnut was 13.49 and 1.88 t ha-1 
respectively. AP produced higher potato equivalent 
yield (36.07t ha-1yr-1), gross return (Tk 432860 ha-

1), gross margin (Tk 236340 ha-1) and MBCR 
(2.04) compared to EP.  Mean maximum 
production efficiency (104) in terms of kg ha-1day-1 
was obtained from AP while it was 76 kg ha-1 day-1 
in EP. The higher production efficiency in AP 
might be due to inclusion of high yielding potato 
and sesame varieties and improved management 
practices.This pattern also increased system 
productivity by 86% over EP. AP used the land for 
82 % period of the year, whereas EP used only 57 
%. Farmers were satisfied with higher yield and 
economic return from the AP: Potato-Sesame-
Groundnut, especially with yield potentiality of 
BARI developed potato variety.  

Development of wheat-jute-T.aman cropping 
pattern against fallow-jute-T.aman cropping 
pattern 

An experiment was conducted in farmers’ field at 
Netrakona in medium highland under the AEZ-9 
during 2016-17 to determine the agro-economic 
performance of the alternate ceopping pattern (AP): 
Wheat-Jute-T.aman rice for increasing productivity 
and profitability. The AP: Wheat (var. BARI Gom-
26) –Jute (var. CVL-1)-T.aman rice (var. BRRI 
dhan49) was tested against the existing cropping 

pattern (EP): Fallow-Jute (var. Mesta)-T.aman rice 
(var. BRRI dhan49). Inclusion of high yielding 
wheat variety and modern production technology in 
the AP increased rice equivalent yield (REY) and 
total productivity by 63% over EP. The gross return 
in AP was increased by 33% over EP. The 
marginal benefit cost ratio (2.21) and land 
utilization index (84%) indicates the superiority of 
the AP over the EP. The land utilization index 
value was higher in AP might be due to occupancy 
of the field for longest duration (306 days), 
whereas in EP land remained occupied for only 214 
days. It indicates that Wheat-Jute-T.aman rice 
cropping pattern is suitable in some areas of 
Bangladesh and it may easily be fitted in the 
existing pattern with higher benefit. Farmers are 
interested to grow wheat in between T.aman rice 
and jute in future and also to produce quality wheat 
seeds for their own. 

Performance of the alternate cropping pattern 
T.aman rice-wheat-fallow against T.aman rice -
fallow-fallow 

An experiment was conducted at the MLT site, 
Koyra, Khulna during 2016-17 and 2017-18 to 
increase the productivity and profitability of 
existing cropping pattern (EP) T.aman rice (var. 
BRRI dhan52)-Fallow-Fallow by introducing heat 
tolerant, late potential wheat variety BARI Gom-25 
after T.aman rice. The alternate cropping pattern 
(AP): T.aman (var. BRRI dhan52)-Wheat (var. 
BARI Gom-25)–Fallow was tested in 6 dispersed 
replications in the farmers’ field under similar land 
type. The AP gave higher rice equivalent yield 
(REY) of 7.50 t ha-1 compared to farmers’ practice 
(4.89 t ha-1). Addition of a new crop and high 
yielding varieties and improved management 
practices in the AP increased the rice equivalent 
yield. The mean REY of two years in AP and EP 
were 7.50 t ha-1 and 4.89 t ha-1, respectively. 
Production efficiency of EP was 43.52 kg ha-1day-1 
(113 days) whereas in AP it was 36.65 kg ha-1day-1 
(205 days). Introduction of wheat into existing 
T.aman-Fallow-Fallow pattern gave the highest 
gross return (Tk. 101051 ha-1) and gross margin 
(Tk. 40189 ha-1). MBCR of AP was 2.54 indicates 
its superiority over EP. After harvest of T.aman 
rice almost every piece of land in Koyra, Khulna 
remains fallow because of lack of fresh water to 
cultivate rabi crops. But short duration and late 
potential wheat var. BARI Gom-25 could be 
cultivated in that area. Farmers also accepted the 
BARI Gom-25 as a profitable rabi crop and 
preserved some seeds for the next year. 
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Performance of the alternate cropping pattern 
T.aman rice- okra- fallow in coastal area of 
khulna 

An experiment was conducted at the MLT site, 

Batiaghata, Khulna during 2017-18 to increase the 

productivity and profitability of existing cropping 

pattern (EP) T.aman rice -Fallow-Fallow by 

introducing Okra after T.aman rice. The alternate 

cropping pattern (AP): T.aman rice (var. BRRI 

dhan49)- Fallow- Okra (var. BARI Dherosh-2) 

gave the highest rice equivalent yield (REY) 

(18.87t ha-1) than that of EP (4.74 t ha-1). Addition 

of a new crop, high yielding varieties and improved 

management practices in the AP increased the rice 

equivalent yield. Production efficiency of EP was 

42.32 kg ha-1day-1 (112 days) whereas in AP it was 

85.76 kg ha-1day-1 (220 days). Introduction of Okra 

into the existing T.aman rice-Fallow -Fallow 

pattern gave the highest gross return (Tk. 377360 

ha-1) and gross margin (Tk. 237015 ha-1). AP gave 

MBCR of 4.03, indicates superiority of AP over 

EP. After harvest of T.aman rice most of the land 

in Batiaghata, Khulna remain fallow because of late 

T.aman rice harvest and lack of sweet water for 

cultivation of rabi crops. But BARI Dherosh-2 

could be cultivated in that area after harvest of 

T.aman rice because of its lower water requirement 

and higher yield. Farmers expressed that BARI 

Dherosh-2 as a highly profitable crop after harvest 

of T.aman rice in the saline area of Khulna. 

Development of alternate cropping pattern 

maize-T.aus rice-T.aman rice against maize-

fallow-T.aman rice 

A field trial was conducted at the farmers' field of 

Gopalpur, Sherpur, Bogura during 2016-17 to 

develop an alternate cropping pattern Maize (var. 

Dekulb-981) – T.Aus rice (var. BRRI dhan-48) - 

T.aman rice (var. BRRI dhan-62) against the 

existing pattern Maize (var. Dekulb-981) - Fallow- 

T.aman rice (var. BRRI dhan-49). Higher Rice 

Equivalent yield (15.37 t ha-1) and gross margin 

(Tk199602 ha-1) were obtained from alternate 

cropping pattern compared to existing pattern due 

to inclusion of additional crop T.Aus rice. Based on 

the yield and economic return, alternate cropping 

pattern Maize (var. Dekulb-981) – T.Aus rice 

(var.BRRI dhan-48) - T.aman rice (var.BRRI dhan-

62) found more profitable compared to existing 

cropping pattern. Farmers also showed interest to 

adopt the alternate pattern due to its higher yield 

and economic return.  

Development of alternate cropping pattern 
potato-boro-radish-T.aman rice against potato –
boro-T.aman rice 

A field trial was conducted at the MLT Site, 
Shibganj, Bogura during two consecutive years 
2015-16 and 2016-2017 to study the performance 
of four crops based cropping pattern against 
existing three crops cropping pattern. As such the 
alternate cropping pattern (AP) Potato (var.BARI 
Alu-8 / BARI Alu-25)-Boro (var.BRRIdhan 28)-
Radish (var. Rocky/ Krisibid)-T.aman rice 
(var.BRRI dhan-57) was tested against existing 
cropping pattern (EP) Potato (var. BARI Alu-8 / 
BARI Alu-25)-Boro (var. BRRIdhan 28)-T.aman 
rice (var. BRRI dhan-49). Higher rice equivalent 
yield (48.89 & 36.71 t ha-1) and gross margin (Tk. 
516477& Tk. 547721 ha-1) were obtained from AP 
during 2015-16 and 2016-17, respectively due to 
introduction of new crop radish and improved 
varieties in the pattern. So, AP is better for higher 
economic return, though depends on the market 
price of the produces especially for radish. Farmers 
preferred the alternate pattern for its higher 
productivity and economic return. 

Development of alternate cropping pattern 
mustard-mungbean-T.aman rice against 
mustard-fallow-T.aman rice 

An experiment was conducted at the MLT site, 
Madhobpur, Sylhet during 2016-17 to evaluate the 
performance of alternate cropping pattern for 
increasing the productivity and income of farmers. 
The alternate cropping pattern Mustard (var. BARI 
Sarisha-14)-Mung bean (var. BARI Mug-6)-
T.aman rice (var. BRRI dhan57) was tested against 
existing Mustard (var. Tori 7)-Fallow-T.aman rice 
(var. BRRI dhan33). Higher rice equivalent yield 
of 7.68 t ha-1 was recorded from alternate cropping 
pattern compared to existing cropping pattern (5.07 
t ha-1). Inclusion of mungbean and modern 
varieties of mustard and T.aman rice in the 
alternate cropping pattern might have increased 
REY by 51.48% over existing cropping pattern. 
Farmers also chose the alternate pattern for its 
higher productivity and economic return.   

Development of alternate cropping pattern 
mustard-T.aus-T.aman rice against fallow-
T.aus-T.aman rice  

An experiment was conducted at the MLT site, 
Moulvibazar in two consecutive years 2016-17 and 
2017-18 to evaluate the performance of an 
alternate cropping pattern for increasing the 
productivity and income of the farmers. The 
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alternate cropping pattern of Mustard (var. BARI 
Sharisa-14)-T.Aus (var. BRRI dhan65)-T.aman 
rice (var. BRRI dhan57) was tested against the 
existing pattern Fallow-T.Aus rice (var. BR-26)-
T.aman rice (var. BRRI dhan33). The alternate 
cropping pattern provided T.aman rice equivalent 
yield of 9.37 t ha-1 which was almost 45% higher 
than that of existing pattern (6.46 t ha-1).  Inclusion 
of mustard and modern variety of T. Aus and 
T.aman rice in alternate pattern might have 
increased REY over the existing pattern. Farmers 
openion that short duration crop like mustard can 
be cultivated without irrigation after harvest of 
T.aman rice in Sylhet region.   

Performance of the alternate cropping pattern 
garlic/maize-T.aman rice against the existing 
cropping pattern 

An experiment was conducted at the MLT site, 
Shibpur, Rajshahi during 2016-17 to assess the 
productivity, production efficiency, land use 
efficiency and economic return of alternate 
cropping pattern (AP): Garliac (var. BARI Roshun-
2)/Maize (var. NK-40)-T.aman rice (var. BRRI 
dhan56) compared to the existing cropping pattern 
(EP): Garlic (var. BARI Roshun-2)-Mungbean 
(BARI Mungbean-6)-T.aman rice (var. BRRI 
dhan56) in AEZ-11. Higher rice equivalent yield of 
35.11 t ha-1 was recorded from AP over the EP 
(29.6 t ha-1). Though AP incurred higher variable 
cost (Tk. 379428 ha-1), nevertheless it gave the 
higher gross return (Tk. 710560 ha-1) and marginal 
benefit cost ratio (3.8) and production efficiency 
(111.46 kg-1 ha-1 day-1). Maize crop based AP 
provided, on an average, 18.6% higher system rice 
equivalent yield (REY) compared to EP. Total field 
duration was higher in AP (315 days) due to 
addition of maize and found lower (290 days) in 
the EP. The higher land use efficiency (86.3%) was 
recorded in AP compared to EP (79.5%). Farmers 
showed interest to grow maize in the cropping 
system instead of vulnerable crop mungbean of the 
existing pattern.  

Development of four crops based mustard-
onion/maize-T.aman cropping pattern in 
Rajshahi 

An experiment was conducted at the MLT site, 
Puthia, Rajshahi in two consecutive years 2015-16 
and 2016-17 to assess the productivity, production 
efficiency, land use efficiency and economic return 
of four crops based alternate cropping pattern (AP): 
Mustard (var. BARI Sarisha-14)-Onion (var. BARI 
Piaz-2)/Maize (var. NK-40)-T.aman rice (var. BRRI 
dhan33) compared to the existing pattern (EP) 

Mustard-Onion-T.aman rice cropping pattern in 
AEZ-11. Dates of sowing/planting and harvest of 
crops in AP were: Mustard (7-10 Nov & 25-28 Jan)-
Onion (2-5 Feb & 27-30Apr)/Maize (18-22 Mar & 
28-30Jul)-T.aman rice (3-6 Aug & 2-5 Nov). 
Average total field duration of AP was 345 days due 
to additional maize crop cultivation and that of EP 
266 days. Inclusion of maize in the AP tremendously 
increased the system productivity as well as 
economic return. Higher average rice equivalent 
yield (29.42 t ha-1) was recorded from four crop 
based cropping pattern (AP) over the three crop 
based EP (22.15 t ha-1). However, in spite of higher 
variable cost (Tk. 285542 ha-1), AP provided higher 
gross return (Tk. 588400 ha-1), marginal return (Tk. 
145400 ha-1), marginal benefit-cost ratio (3.1) and 
production efficiency (85.28). On an average, AP 
provided 32.82% higher system rice equivalent yield 
(REY) compared to EP. Total field duration was 
higher in AP (345 days) due to addition of maize 
crop and found lower (266 days) in the EP. Higher 
land use efficiency (94.52%) was recorded in AP 
whereas it was lower in EP (72.88%). Considering 
REY, LUE, PE as well as economic performances of 
the two years cycle it can be concluded that, 
Mustard-Onion/Maize-T.aman rice   cropping 
pattern (AP) is better option for higher productivity 
and profitability over the EP. Farmers also showed 
interest to follow the alternate pattern instead of 
existing pattern. 

Development of alternate cropping pattern 
mustard-boro-T.aman rice against fallow – boro 
rice- T.aman rice 

A trial was conducted at the MLT sites, Shibpur 
(Narsingdi), Sadar upazila (Satkhira) and 
Purbadhala (Netrokona) in two consequtive years 
2015-16 and 2016-17 to improve the existing 
cropping pattern (EP) through inclusion of mustard 
in between T.aman rice and Boro rice for 
increasing crop productivity and farmers’ income. 
The alternate cropping pattern (AP): Mustard-Boro 
rice-T.aman rice was tested against the existing 
cropping pattern (EP): Fallow-Boro rice-T.aman 
rice. AP provided 48% higher rice equivalent yield 
(REY) than EP. Gross return and gross margin as 
recorded from the AP was Tk. 290281 ha-1 and Tk. 
101831 ha-1, respectively which was 47% and 
123% higher, repectively than that of EP. Results 
of the experiment indicate that there is ample 
opportunity for improving the productivity of two 
rice crop based pattern through inclusion of high 
yielding mustard varieties. Farmers expressed their 
satisfaction with higher productivity and economic 
returns of the AP.  
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Development alternate cropping pattern boro 
rice-sesbania-T.aman rice against boro rice-
sesbania-fallow 

A trail was conducted at the MLT site Shibpur, 
Narsingdi in two consecutive years 2015-16 and 
2016-17 to evaluate the performance of alternate 
cropping pattern (AP): Boro (BRRI dhan29)-
Sesbania (African rostrata)-T.aman rice (BRRI 
dhan 57) against the existing pattern (EP): Boro 
(var. BRRI dhan29)-Sesbania (var. Local)-Fallow 
with a view to increase crop productivity and 
farmers income. The rice equivalent yield in AP 
(11.65 t ha-1) was 46% higher than that of EP (7.98 
t ha-1). AP also gave higher gross return (Tk. 
191700 ha-1) and gross margin (Tk. 66715 ha-1) 
compared to the EP (Tk. 151715 ha-1) and (Tk. 
40360 ha-1). Thus, yields and economic returns 
from AP was much higher than EP that also 
increased cropping intensity and improved soil 
fertility to some extent. Farmers expressed their 
satisfaction for getting an extra rice crop after 
harvest of Sesbania in the area. 

Development of four crops based cropping 
pattern lentil+muskmelon-jute-T.aman rice   

An experiment was conducted at the farmers’ field 
of Pirojpur and Bagerhat in three consecutive years 
2015-2016, 2016-2017 and 2017-2018. Alternate 
cropping pattern (AP): Lentil (var. BARI mosur-
6)+ Muskmelon (var. Local)-Jute (var. JRO-524)-
T.aman rice (var, BRRI dhan 57/62) was tested 
against farmers’ existing pattern (EP): 
Fallow/Relay Khesari (var. Local)-Jute (var. JRO-
524)-T.aman rice (var. Mota). Higher grain yield of 
T.aman rice (var. BRRIdhan57/62) was obtained 
from the AP in both the locations and the yield was 
4.84 t/ha in Pirojpur and 3.93 t/ha in Bagerhat. 
Lower grain yield of T.aman rice (var. Mota) was 
recorded from EP in both the locations. Lentil (var. 
BARI mosur 6) produced 1.65 t/ha in Pirojpur and 
1.45 t ha-1 in Bagerhat. Again Jute (var. JRO-524) 
gave higher yield (3.80 t ha-1) in Pirojpur and 3.83 t 
ha-1 in Bagerhat. In addition, 35 t/ha of muskmelon 
was produced in Pirojpur while 34 t/ha in 
Baghergat. Thus, total crop production in AP was 
higher than EP. Gross return (Tk. 619405 ha-1), 
gross margin (Tk. 407855 ha-1) and MBCR (3.42) 
were also higher in AP compared to that of EP. 
Rice equivalent yield (REY) in AP was higher in 
both the locations and on an average, it was 38-40 
t/ha/yr, while in EP it was 13-14 t/ha/yr. Production 
efficiency was also higher in AP (130-136 
kg/ha/day) in both the locations than EP (20-21 
kg/ha/day). Four crops based cropping pattern (AP) 

found agronomically feasible and economically 
profitable compared to the EP. Farmers opined that 
use of high yielding varieties instead of local 
varieties increased productivity and income. They 
preferred T.aman rice variety BRRIdhan57 and 62 
as early maturing variety. 

Study on intercropping of vegetables with 
hybrid maize 

An experiment was conducted at the MLT site, 
Manikganj during the Rabi 2017-18 to know the 
feasibility and profitability of intercropping 
vegetables with hybrid maize. Four treatment 
combinations viz. T1: Sole Maize (var. BARI 
Hybrid Maize-9), T2: Maize + Red amaranth (var. 
BARI Lalshak-1) and T3: Maize + Radish (var. 
BARI Mula-4) and T4: Maize + Spinach (BARI 
Puishak-1) were considered in the intercropping 
system. Seeds of red amaranth, radish, spinach 
were broadcast between two (75cm apart) rows of 

maize. The spacing of sole maize was 75 cm 25 
cm. Maize was sown on 25 October to 12 
November, 2017. Vegetable seeds were sown on 24 
November to 7 December, 2017. The crop was 
irrigated at 20, 40, 70 DAE and grain filling stage. 
The crop was fertilized with 250-60-100-30-5-1 kg, 
N-P-K-S-Zn-B ha-1 respectively along with 5.0 t ha-

1 of cow dung. The intercrops e.g. red amaranth, 
radish and spinach were harvested during 35-40 
DAS. The maize crop was harvested on 22- 
23May, 2018. Maize equivalent yields ranged from 
9.81-12.77 t ha-1. The highest maize equivalent 
yield (12.77 t ha-1), gross return (Tk. 205180 ha-1) 
and gross margin (Tk. 86614 ha-1) were obtained 
from maize + Spinach (leaf) combination. Maize 
equivalent yield was 18-30% higher over sole 
maize. So, Maize+ spinach could be a profitable 
crop combination in the study area that would not 
hamper the maize yield. Farmers showed interest in 
cultivation of vegetables with maize for higher 
economic benefit.  

Intercropping mungbean with banana 

An experiment was carried out at the MLT site, 
Kaliganj, Jhenidah during 2017-18 to evaluate the 
performance of mungbean (Sonamug) as an 
intercrop with banana (anajikola/ kanchkola). Four 
crop combinations viz.  T1= Sole banana (2m × 
2m), T2= 3 rows of mungbean in between 2 rows of 
banana, T3= 4 rows of mungbean in between 2 
rows of banana and T4= 5 rows of mungbean in 
between 2 rows of banana were considered in the 
experiment. Banana was transplanted on 20 April 
2017 maintaining the spacing of 2m × 2m and 
mungbean was sown on 24 August 2017 in 
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between two rows of banana as per treatments. 
Fertilizers were used @ 750-900-525-750-45 kg 
Urea, TSP, MoP, Gypsum and Zinc/ha respectively 
and cow dung 5t/ha. The highest mungbean yield 
(1.68 t/ha) and gross margin (Tk. 675085 ha-1) were 
obtained from T4 (5 rows of mungbean in between 
2 rows of banana). Farmers were also impressed 
with performance of mungbean as intercrop with 
banana and they preferred 5 rows of mungbean in 
between 2 rows of banana in the ercropping 
system. 

Intercropping of blackgram with banana 

An experiment was carried out at the MLT site, 
Kaliganj, Jhenidah during 2017-18 to evaluate the 
performance of blackgram (var. BARI Mash 3) 
intercropped with banana (var. anajikola/ 
kanchkola). Four intercrop combinations viz. T1= 
Sole banana (2m × 2m),  T2= 3 rows of blackgram 
in between 2 rows of banana,  T3= 4 rows of 
blackgram in between 2 rows of  banana and T4= 5 
rows of blackgram in between 2 rows of banana  
were tested in the experiment. Banana was 
transplanted on 22 April 2017 maintaining the 
spacing of 2m × 2m and blackgram was sown on 
25 August 2017 in between two rows of banana as 
per treatments. Fertilizers were used @ 750-900-
525-750-45 kg Urea, TSP, MoP, Gypsum and 
Zinc/ha, respectively and cow dung 5t/ha. The 
highest blackgram yield (1.59 t/ha) was produced 
from T4 (5 rows of blackgram in between 2 rows of 
banana) and the lowest (1.35 t/ha) was from T2 (3 
rows of blackgram in between 2 rows of banana). 
The highest gross margin (Tk. 624047 ha-1) was 
found from T4 (5 rows of blackgram in between 2 
rows of banana). The lowest gross margin (Tk. 
530720 ha-1) was found from T1 (Sole banana). 
Farmers were impressed with performance of 
blackgram as intercrop with banana and they 
preferred 5 rows of blackgram in between 2 rows 
of banana intercropping system. 

Intercropping of sweet gourd with cabbage 

An experiment was conducted at the MLT site, 
Jhikargacha, Jessore during therabi 2017-18 to 
evaluate the performance of sweet gourd as an 
intercrop with cabbage for increasing the income of 

farmers. Four intercrop combinatioms viz. T1= Sole 

sweet gourd (2m × 2m), T2=Sweet gourd (2m × 

2m) + Cabbage (60 cm × 45 cm), T3=Sweet gourd 

(2m × 2m) + Cabbage (70 cm × 45 cm) and 
T4=Sweet gourd (2m × 2m) + Cabbage (80 cm × 50 

cm).  Sweetgourd var. BARI Mistikumra-2 and 
cabbage (var. Green-60) were used as testing 

materials. About 25 days old seedling of cabbage 
were planted as per treatments on 21 November, 
2017. The sweet gourd was transplanted after 15 
days of cabbage plantation. Urea-350 kg, TSP-250 

kg and MoP- 300 kg ha-1 were applied. T2 = Sweet 

gourd (2m × 2m) + Cabbage (60 cm × 45 cm) gave 
the highest head yield of cabbage (82.09 t ha-1) and 

it was the lowest (71.22 t ha-1) from T4=Sweet 

gourd (2m × 2m) + Cabbage (80 cm × 50 cm).  The 
head yield of cabbage was the highest in T2 

treatment might be due to highest population. 
Sweet gourd yield was the highest in T1 when it 
was cultivated as sole followed by T4 and T3 and 
the lowest was in T2. The highest cabbage 
equivalent yield (122.25 t ha-1), gross return (Tk. 
1222500 ha-1) and gross margin (Tk. 1084000 ha-1 

were obtained from T3. Farmers were impressed 
and interested to cultivate sweet gourd as 
intercropped with cabbage.  

Intercropping of onion with groundnut in the 
charland of Mymensingh  

An experiment was carried out at the farmers’ field 
in Sadar Upazila, Mymensingh during 2016-17 to 
find out the suitable intercropping system for 
increasing crop productivity and profitability. Four 
treatments viz. T1= one row of onion in between 
two rows of groundnut, T2=Two rows of onion in 
between two rows of groundnut, T3= sole onion, 
and T4=sole groundnut were considered. 
Groundnut var. BARI Chinabadam-8 and onion 
var. BARI Piaz-1 was used in the experiment. 
Sowing of both the crops was done on 19 
December, 2016. Fertilizers were applied at the rate 
of 15-32-42-27-2-2 kg N-P-K-S-Zn-B ha-1. Onion 
was harvested on 16 March 2017 and groundnut 
was harvested on 05 May 2017 at physiological 
maturity. The highest onion equivalent yield (18.96 
t ha-1) was recorded in T1 (one row of onion in 
between two rows of groundnut) which offered the 
yield advantage of 49% over the respective sole 
crops. On the other hand, groundnut equivalent 
yield covered the yield advantage of 106% over the 
sole crop. Onion yield was reduced (34 to 43%) 
among the intercropping system while groundnut 
yield was reduced by 7 to 16 %. The highest Land 
Equivalent Ratio (1.496) was obtained from T2 
treatment (two rows of onion in between two rows 
of groundnut) which might be due to maximum 
complementary use of different growth resources in 
intercropping system. The highest gross return 
(Tk.280000 ha-1) was obtained from T2 which gave 
an additional income of Tk.171500 over sole 
groundnut. On the other hand, considering the 
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onion equivalent yield, the highest gross return (Tk. 
378200 ha-1) was recorded from T1. Thus two rows 
of onion in between two rows of groundnut 
intercropping system (T2) found the most 
productive and profitable among the intercropping 
combinations tested with groundnut-onion. Farmers 
were happy cultivating onion as intercrop with 
groundnut due to higher monetary return compared 
to monoculture of any of the two crops.  

Intercropping of chilli with bitter gourd  

An experiment was carried out at the farmers’ field 
in Sadar upazila of Mymensingh during 2017-18 to 
find out the suitable intercropping system to 
increase crop productivity and profitability. Four 
crop combinations viz., T1=100% bitter gourd + 
50% chilli, T2=100% bitter gourd +75% chilli, T3= 
100% bitter gourd+ 100% chilli, and T4= Sole 
bitter gourd (100%) were considered in the 
experiment. The local variety of bitter gourd and 
var. master morich of chilli were used in the 
experiment. Bitter gourd was sown in the field 
during 12-18 October, 2016 maintaining the 
spacing 1.5m × 2.0m as well the chilli was 
transplanted on 18 January, 2017 maintaining the 
spacing 50cm × 50cm. Fertilizers were applied at 
the rate of 110-44-75 kg N-P-K ha-1. Bitter gourd 
was harvested from 24 December 2016 to 02 April 
2017 while chilli was harvested during 10 April to 
12 July 2017. Among the intercrop combinations, 
T2 showed higher bitter gourd equivalent yield 
(18.63 tha-1) and land equivalent ratio (1.77) as 
compared to other treatments. T2 also provided 
higher/similar fruit yield of both bitter gourd (10.10 
t ha-1) and chilli (9.87 t ha-1) that might be due to 
better growth of both bitter gourd and chilli due to 
judicious use of resources compared to others. So, 
intercropping system of 100% bitter gourd + 75% 
chilli was the most productive and profitable.  

Intercropping of summer leafy vegetables with 
mukhikachu 

A field experiment on intercropping of summer 
leafy vegetables with mukhikacu was conducted at 
the MLT site, Trishal, Mymensingh in two 
consecutive Kharif seasons of 2016-17 and 2017-
18 to evaluate the performance of mukhikachu 
under intercropping system with leafy vegetables 
and to increase the land productivity and 
profitability. Three intercrop combinations viz. T1 = 
Sole Mukhikacu (100%), T2 = Mukhikacu (100%) 
+ Data shak (two rows in line sowing) and T3 = 
Mukhikacu (100%) + Pat shak (broadcast) were 
considered in the experiment. Seeds of mukhikachu 
(var. BARI mukhikachu-1), Danta shak (var. BARI 

Danta-1) and Pat shak (Local) were sown 20 
February 2016 and 25 February 2017 maintaing 60 
cm × 30 cm spacing for mukhikachu. The crop was 
fertilized with 161-36-125 kg/ha of NPK 
respectively with 5 tha-1 of cowdung. Mukhikachu 
was harvested on 20 September, 2016 and 29 
September, 2017. Intercropping reduced yield of 
mukhikacu but total productivity increased by 5-
11% due to additional yield of vegetables. The 
highest mukhikachu equivalent yield (32.7 tha-1), 
gross return (654000 Tk ha-1) and gross margin 
(542510 Tk ha-1) were obtained from mukhikachu 
(100%) + danta shak (T2). Therefore, mukhikacu 
(100%) + danta shak (two rows in line sowing) 
might be suitable combination for higher 
productivity and economic return. Farmers showed 
interest to cultivate short duration leafy vegetables 
as intercrop with mukhikachu for quick and higher 
economic return.  

Intercropping of amaranth mustard green and 
coriander with brinjal in Sylhet region 

An experiment was conducted at the MLT site, 
Moulvibazar during 2017-18 to find out the 
suitable intercrop combination for increasing total 
productivity and economic return. Five intercrop 
combinations viz. Brinjal 100% + Red amaranth 
100%, Brinjal 100% + Leaf amaranth 100%, 
Brinjal 100% + Coriander 100%, Brinjal 100% + 
Mustard green 100% and sole of base crops 
(brinjal) were considered in the study. Brinjal (Var. 
BARI Bt Begun-1) as base crop and red amaranth 
(var. BARI Red Amaranth-1), leaf amaranth (Var. 
BARI Leaf Amaranth-1), Coriander (var. BARI 
Dhonia-1) and Mustard green (local cultivar) were 
used as intercrops in this study. The sole crop of 
brinjal and intercropped treatments were fertilized 
with cow dung 10 t ha-1 and 140-50-100-15-2-0.5 
kg ha-1 N-P-K-S-Zn-B. The seeds of vegetables 
were broadcast (100%) in between brinjal rows. 
Brinjal seedling (30 days old) and seeds of 
companion crops were planted/sown on 5-7 
December in 2017. The intercrops were harvested 
on 5-10 January 2018. Intercrop combinations did 
not influence yield and yield contributing 
characters of brinjal. Among the intercrop 
combinations, Brinjal 100% (100 cm × 70 cm) + 
Mustard green 100% was the most feasible and 
profitable intercropping system in respect of brinjal 
equivalent yield (31.46 t ha-1), gross return 
(Tk.471900 ha-1), gross margin (Tk.321350 ha-1) 
and benefit cost ratio (3.13). Farmers opined that in 
cropping of short duration intercrops like, 
coriander, amaranth and mustard green with brinjal 
was profitable as it provided extra income without 
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hampering the yield of main crop (Brinjal) rather 
helped to meet up the vegetable requirement of the 
family. 

Intercropping of short duration vegetables and 
spices with maize 

A field experiment was conducted at the MLT site, 
Moulvibazar during 2017-18 to increase the 
productivity of existing cropping pattern as well as 
economic return of farmers. Six intercrop 
combinations, T1 = Maize + Potato, T2 = Maize + 
Red amaranth, T3 = Maize + Spinach, T4 = Maize + 
Danta Shak, T5 = Maize + Coriander and T6 = Sole 
Maize (100% Maize) were considered in this 
regard.  Hybrid maize (var. BARI Hybrid Maize-
9). Potato (var. Daimant), Spinach (var. Local), 
Red amaranth (var. BARI Lalshak-1), and 
coriander (var. local) were used as component 
crops. The seeds of maize, potato, spinach, red 
amaranth, danta shak, and coriander were sown 
during 25-28 November 2017. Fertilizers were 
applied @ 255-55-1-40-40-6-2 kg ha-1 N-P-K-Zn-B 
for maize. The component crops were harvested 
10-20 February and maize harvested from 10-12 
May 2018. The highest maize equivalent yield 
15.60 t ha-1 and gross return (Tk. 312000 ha-1) were 
obtained from T1 (100% maize + potato) but the 
highest gross margin of Tk 167450 ha-1 was 
obtained from T4 (maize + danta shak) followed T5 
i.e. Maize + Coriander (Tk 167100 ha-1). Farmers 
opined that maize along with short duration 
intercrops (coriander, danta shak and potato) found 
more profitable as it gave extra income without 
hampering the main crop (Maize) and also helped 
to meet up the vegetable requirement of the family. 

Intercropping onion with chilli and groundnut 
in charland ecosystem of Bhola 

A field trial was carried out at Sadar upazila of 
Bhola under AEZ-18 during the Rabi season of 
three consecutive years 2015-16, 2016-17 and 
2017-18 to evaluate the performance of 
intercropping of onion with chilli and groundnut 
for higher productivity and economic return. Three 
treatments for onion and chilli intercropping viz. 
Sole chilli, Chilli + one row onion, Chilli + two 
rows onion and two treatments for onion and 
groundnut intercropping viz sole groundnut and 
groundnut + one row of onion were tested. 
Intercropping onion with chilli was tested in three 
years and intercropping onion with groundnut was 
tested in last two years. About 35 to 40 days old 
seedlings of chilli (var. BARI Morich-1) and onion 
(var. BARI Piaz-1) were planted in the field from 
10-15 December in 2015, 15-20 December in 2016 

and 10-15 January in 2018. Groundnut (var. 
Dhaka-1) seed and onion seedling were planted 
from 18-22 December 2016 and 10-15 January in 
2018. Onion was harvested at 80-85 days after 
transplanting. After harvesting of onion, earthing 
up was done in both chilli and groudnut.  In 2015-
16 ripen chilli was harvested two times and in 
2016-17 it was harvested once due to early heavy 
rain in April and in 2017-18 it was harvested three 
times. Intercropping onion did not affect chilli 
yield. Moreover, it increased system productivity 
over sole chilli. Two rows of onion between two 
rows of chilli gave the highest dry chilli equivalent 
yield (average 2.90 t ha-1) in all the three years. 
Sole chilli produced the lowest dry chilli yield 
(average 2.06 t ha-1). One row onion in between 
two rows of groundnut also produced significantly 
higher groundnut equivalent yield (average 2.34 t 
ha-1) over sole groundnut. All the intercropping 
combinations performed better than their sole 
crops. On an average, higher gross margin (Tk. 
239242 ha-1) and MBCR (5.71) was obtained from 
Chilli+2 rows of onion and also from Ground nut + 
1 row onion (Tk. 98798 ha-1 and 4.75, 
respectively). Considering yield, gross margin and 
MBCR, two rows of onion between two rows of 
chilli and one row onion in between two rows of 
groundnut might be suitable for higher productivity 
and economic return in Bhola region. Farmers 
preferred intercropping onion with chilli and 
groundnut as it provided higher yield and economic 
return.    

Mixed cropping of mungbean and sesame in 
drought prone high Barind tract 

The experiment was conducted in farmers’ field at 
Kadamshahar, Godagari, Rajshahi during 2017 to 
evaluate the agro-economic performance of mixed 
cropping of mungbean with sesame and ensure the 
maximum utilization of the land for higher yield 
and economic return in HBT. The experiment was 
laid in a randomized complete block design with 
three replications. In this experiment, mungbean 
(var. BARI Mung-6) and sesame (var.BARI Til-3) 
were grown as four mixed cropping ratios viz: T1= 
Sole mungbean (100%), T2= Sole sesame (100%), 
T3= 100% mungbean + 10% sesame, T4= 100% 
mungbean + 15% sesame, T5= 100% mungbean + 
20% sesame and T6= 70% mungbean + 30% 
sesame. Seeds of both crops were sown on 24 
March, 2017. The fertilizer doses were 20-20-20-
10-1 N-P-K-S-B kg ha-1, respectively. The 
mungbean was harvested on 20-30 May, 2017 and 
sesame was harvested on 12 June, 2017. The 
maximum mungbean equivalent yield (1.42 t ha-1), 
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gross return (Tk.71000 ha-1) and gross margin 
(Tk.46300 ha-1) was found from T3 (100% 
mungbean + 10% sesame) while the minimum 
mungbean equivalent yield (1.17 t ha-1), gross 
return (Tk.58500 ha-1) and gross margin (Tk.32300 
ha-1) was found from T2 (sole sesame).  It was 
found that insect infestation rate was less in 
mungbean and sesame mixed cropping than their 
sole crop.   

Mixed intercropping of lentil with groundnut at 
varying plant population in charland ecosystem 

The experiment was conducted in the farmers’ field 
at the MLT site, Bhuapur, Tangail under AEZ- 8 
during Rabi 2017-18 to verify the performance of 
groundnut as mixed crop with lentil in charland 
areas and to increase production and farmers' 
income. The treatment combinations were, T1: Sole 
Groundnut (100%), T2: Sole lentil (100%), T3: 
Groundnut (100%) + lentil (20%), T4: Groundnut 
(100%) + lentil (40 %) and T5: Groundnut (100%) 
+ lentil (60%). Seeds of groundnut (BARI 
Chinabadam-8) were sown in line sowing method 
having with 30 cm × 15 cm spacing and lentil 
(BARI Musur-7) were broadcasted in groundnut 
plot. The plots were fertilized with 21-36- 25-10-
0.4 kg ha-1 NPKSB, respectively. Both groundnut 
and lentil seeds were sown on 28 October, 2017. 
Lentil was harvested on 25 February, 2018 whereas 
groundnut on 9 April, 2018. The yield of groundnut 
decreased with the increasing of lentil population. 
All the mixed cropping combinations showed 
superior in terms of gross return, gross margin and 
groundnut equivalent yield (GEY) than sole 
cropping. The highest groundnut equivalent yield 
(2.66 t ha-1) was obtained in the treatment 
combination of Groundnut (100%) + lentil (60%) 
and it gave the highest gross return (Tk.159600 ha-

1) and gross margin (Tk. 107755 ha-1). Considering 
the yield and return, it can be concluded that mixed 
cropping combination of 100% groundnut with 
60% lentil is the most profitable.  

Performance of onion and black cumin under 
mixed cropping system with different seeding 
ratios in the char land 

The experiment was carried out at the Chinir Patol 
char of the Jamuna river under Saghata Upazila of 
Gaibandha during 2017-18 cropping year to find 
out the most suitable ratio of onion and black 
cumin for higher yield and economic return. The 
experiment was laid out in RCB design with five 
treatments and three replications. The treatments 
were: T1= Black cumin 10%+ Onion 100%; T2= 
Black cumin15%+ Onion 100%; T3= Black cumin 

20%+ Onion 100%; T4= Onion 100%; T5= Black 
cumin 100% and T6= Farmer’s practice (Onion 
100% + 12-15% Black cumin).  Onion var. BARI 
Peaj-1 and Kalozira var. BARI Kalozira-1 were 
used. Seeds were sown on 14 December 2017 and 
the crop was harvested on 28 March 2018. Mixed 
crop (onion and black cumin) showed better 
performance than sole cropping in all aspects. 
However, among the mixed cropping 
combinations, T2 i.e. 20% black cumin and 100% 
onion provided higher onion equivalent yield 
(14.28 tha-1), land equivalent ratio (1.23), gross 
return (Tk 357019 ha-1) as well as gross margin (Tk 
322229 ha-1) as compared to sole crop cultivation.  

Effect of wheat varieties as relay cropping with 
T.aman rice 

An experiment was carried out in rabi season 2016-
17 and 2017-18 at Jhikargacha MLT site, Jessore to 
assess the feasibility of relay sowing of wheat 
before harvesting of T.aman rice. Two sowing time 
viz. before 10 days of harvesting T.aman rice and 
before 5 days of harvesting T.aman rice. Design of 
the experiment was RCB with 6 replications. BARI 
Gom-28 and BARI Gom-30 were used in the 
experiment. Wheat was broadcasted and fertilizer 
was applied following FRG 2012. Date of sowing 
and harvesting was 25-30 November 2017 and 12 
March 2018, respectively.The highest grain yield 
(3.94 t/ha) was obtained from BARI Gom-28 sown 
before 5 days of harvesting T.aman rice and it was 
lowest (3.42 t/ha) in BARI Gom-30 sown before 10 
days of harvesting T.aman rice. The highest gross 
return (Tk. 96910 ha-1) and gross margin (Tk. 
36370 ha-1) were obtained from BARI Gom 28 
sown before 5 days of harvesting T.aman rice 
followed by BARI Gom 30 sown before 5 days of 
harvesting T.aman rice and these were lowest (Tk. 
23970 ha-1) in BARI Gom 30 sown before 10 days 
of harvesting T.aman rice. 

Performance of lentil under relay and 
conventional method 

The trial was conducted at Multi Location Testing 
(MLT) Site, Atghoria, Pabna during the rabi season 
of 2016-17 and 2017-18 to evaluate the 
performance of lentil under relay and conventional 
method in farmers’ field. The trial was laid out in 
RCB design with 4 dispersed replications. Two 
treatments viz. T1= Seed sowing as relaying with 
T.aman rice and T2= Seed sowing under traditional 
tillage were tested in the study. Lentil variety BARI 
Masur-7 was used as planting material. Seeds were 
sown on 02 November 2016 and 04 November 
2017 in relay system while in traditional tillage 
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system seeds were sown on 18 November 2016 and 
20 November 2017. Fertilizers were applied as per 
recommendation. Crop was harvested on 25 
February 2017 and 27 February 2018 in relay 
system while in traditional tillage system the crops 
were harvested on 8 March 2017 and 10 March 
2018. Relay system provided significantly higher 
yield (1.61 t ha-1 in 2016-17 and 1.50 t ha-1 in 2017-
18) over conventional tillage method. In terms of 
economic return, higher gross return and gross 
margin (Tk.106835 ha-1 in 216-17 and Tk.77580 
ha-1 in 2017-18) was also obtained from relay 
cropping of lentil.  

Effect of rice stubble height in relay wheat with 
T.aman rice 

Relaying of wheat with T.aman rice was evaluated 
at Multi Location Testing (MLT) Site, Atghoria, 
Pabna during the rabi season of 2017-18 to find out 
the optimum height of rice stubble and suitable 
sowing time for successful relay wheat production. 
The experiment was laid out in RCB with three 
replications. The experiment was consisted of two 
rice stubble height viz. H1= 20cm, H2= 10cm and 
two seed sowing time of wheat viz. S1= 5 days 
before T.aman rice harvest (DBTH), S2= 10 
DBTH. Seed sowing was started from 15 and 20 
November 2017. Matured T.aman rice was 
harvested on 25 November 2017 maintaining the 
stubble height as per treatments and the heights 
were measured from soil surface. Wheat was 
harvested on 21 March 2018. Treatment 
combination of rice stubble height and sowing date 
had significant effect on spike length, number of 
spikelet spike-1, number of grains spike-1and grain 
yield. Higher  grain yield was obtained at the 
treatment combination of 20 cm stubble height × 
10 DBTH followed by 20 cm stubble height × 5 
DBTH and 10 cm stubble height × 10 DBTH. So, 
wheat cultivation as a relay crop with T.aman rice 
is an encouraging technology. Twenty centimetre 
stubble height with seed sowing 10 days and 5 days 
before harvesting of T.aman rice found more 
suitable for relay wheat cultivation. 

Performance of wheat relay with T.aman rice in 
Bhola  

The experiment was conducted at Sadar, Bhola 
under AEZ-18 in rabi season 2017-2018 to evaluate 
the performance of wheat relay with T.aman rice. 
The design of the experiment was randomized 
complete block with six dispersed replications. 
Two treatments for wheat sowing system viz., T1= 
Wheat seed sowing before 10-17 days before 
T.aman rice harvest and T2= Conventional tillage 

practice were tested. Unit plot size was 10 decimal. 
Sowing dates were from 25 November to 17 
December 2017. Wheat (BARI Gom-28) seed @ 
140 kg ha-1 was broadcast over standing T.aman 
rice. Fertilizers were applied once just after T.aman 
rice harvest @ 70-20-33-13 kg ha-1 N-P-K-S Crop 
was harvested at 96 to 102 days after sowing. 
Among yield contributing characters only number 
of grains spike1 and grain yield differed 
significantly. Relay wheat produced significantly 
higher grain yield (3.92 t ha-1) compared to 
conventional tillage practice (3.18 t ha-1). Relay 
wheat escaped wheat blast disease. TVC 
(Tk.33955ha-1) was lower but higher gross margin 
(Tk.56205 ha-1) was observed in relay wheat. BCR 
(2.66) was also higher in relay wheat.  

Effect of seed rate on the plant stands and yield 
of lentil at farmers field in Faridpur  

The field experiment was conducted at the FSRD 
Site, Hatgobindapur, Faridpur during the rabi 
season of 2017-2018 to select an appropriate seed 
rate for having optimum plant stands and higher 
seed yield of lentil. The lentil var. BARI Masur-6 
was used as the trial material. The experiment was 
laid out in RCB design with four replications. Five 
seed rates such as, S1: 35 Kg seed ha-1 
(Recommended seed rate), S2: 40 Kg seed ha-1, S3: 
45 Kg seed ha-1, S4:50 Kg seed ha-1and S5: Farmers’ 
practice (48 Kg seed ha-1 with local variety), were 
considered as treatments in the experiment. Seeds 
were treated with Provax (@ 2.5 g kg-1 and sown in 
line maintaining 30 cm row distance with 
continuous seeding except farmers’ practice where 
seeds were broadcasted. The fertilizer dose was 
N24P32 K20S18Zn2B1 kg ha-1 in all treatments. Seeds 
were sown in 14 November 2017 and the crop was 
harvested at fully matured stage on 05, March 2018 
(110 DAS). All the treatments received a rainfall 
(29.5 ml) at 24-25 DAS (during 8-10 December, 
2017). The highest plant population m-2 (148.5) was 
obtained from S3 where seeds were sown @ 45 Kg 
ha-1. The crop stand in S3 was 30% higher over 
recommended seed rate of 35 kg seed ha-1 (S1). The 
highest seed yield (1763 kg ha-1) was recorded 
from S3. Seed yield in S4 (1657 kg ha-1) and S2 

(1650 kg ha-1) were statistically similar but both 
were significantly lower than S3. The highest gross 
return (Tk 90025 ha-1), gross margin (Tk 39024 ha-

1) and BCR (1.43) were obtained from S3. The 
BCR in S3 was 16% higher compared to 
recommended seed rate (S1). Lentil var. BARI 
Masur-6 produced higher seed yield than local 
variety with lower seed rate (45kg per hectare) at 
Faridpur region (AEZ # 12).  
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Effect of mulching on the performance of lentil 
at farmers field in faridpur 

An experiment was conducted in the farmers’ field 
at FSRD Site, Hatgobindapur, Faridpur during the 
rabi 2017-18 to establish optimum plant population 
using different mulches in lentil field against foot 
and root rot and to increase maximum yield of 
lentil. Lentil variety BARI Masur-6 was used as the 
planting materials. The trial was laid out in RCB 
design with four dispersed replications. Five 
treatments were considered in the study such as, 
T1= Ash 5 tha-1, T2= Ash 5 tha-1 + fungicide spray 
(Provax) at 36 DAS, T3= Rice straw 3 tha-1, T4= 
Rice straw 3 tha-1+ fungicide spray (Provax) at 36 
DAS, and T5= Farmers’ practices (One weeding, no 
seed treatment, no fungicide spraying for foot & 
root rot but one irrigation at 25-30 DAS and 
different fertilizer dose).  Pre-sowing irrigation was 
done for attaining joe condition. Spreading of 
mulch materials were done immediately after 
sowing of seeds. Recommended treated seed 
(Provax, 2.5 g kg-1), 35 kg ha-1 was sown in line 
following 30 cm row to row distance with 
continuous seeding in all treatments but 
broadcasted 48 kg ha-1 in farmers’ practices. The 
seeds were sown during 23-27 November 2017 and 
harvested during 06-11, March 2018. The highest 
plant population m-2 (140) at 140 DAS was 
recorded from T4 where rice straw mulch with 
Provax 200 spray at 36 DAS was used followed by 
T3 (137) and T2 (129) while the lowest population 
was recorded from no mulch treatment (T5). The 
highest number of pod plant-1 (51.50), seeds pod-1 

(1.8) and seed yield (2110 kg  ha-1) were obtained 
from T4 treatment which was at par with T2 (2050 
kg ha-1) and T3 (2080 kg ha-1). The highest gross 
return (Tk 108548 ha-1) was obtained from T4 but 
the highest BCR (1.48) was recorded in T3. 
Considering overall performance, straw mulch 
treatments (T3 and T4) showed better performance 
than ash mulch treatments (T1 & T2). The lowest 
gross return (Tk 57372 ha-1) and BCR (1.34) was 
obtained from no mulch treatment T5 (Farmers’ 
practice).  

Performance of vegetable and spice seedlings on 
the floating beds in submerged eco-system of 
southern Bangladesh 

The experiment was conducted at Mugarzore 
village of Nazirpur upazila under MLT site, OFRD, 
BARI, Pirojpur during July-November 2017 to see 
the performance of different vegetable and spice 
seedlings on floating beds in submerged ecosystem. 
Performance of seedlings of four different crops 

namely; bottle gourd (Var. BARI Lau-4), chili 
(Var. BARI Morich-1), brinjal (Var. BARI Bt 
begun 3 & 4) and country bean (Var. BARI Seem-
7) were evaluated on water hyacinth made floating 
beds (10m × 2m). Seedlings of each of the crops 
performed very well. No. of seedlings as collected 
per bed (20 m2) varied significantly with crop. The 
highest number of seedlings (4000/bed) was 
obtained with chilli followed by brinjal (2900/bed) 
from one batch. Much lower number of seedlings 
of bottle gourd and country bean (840 and 820, 
respectively per bed) was obtained from one batch, 
though total 2520 and 2460 seedlings respectively, 
were obtained from three batches. Irrespective of 
crops seedling production on floating bed was 
found profitable. Considering individual crop, the 
highest gross margin (Tk. 4080/20 m2 bed) was 
recorded from bottle gourd (Var. BARI Lau-4) 
seedlings followed by seedlings of brinjal variety 
BARI Bt Begun-3 & 4 (Tk. 1900/20 m2 bed). 
When total seedlings production in one floating bed 
(20 m2) in a season is considered, the highest gross 
return (Tk.12080/bed/season) and gross margin 
(Tk. 5080/bed/season) was obtained from seedlings 
of bottle gourd (3 batches) followed by chilli (1 
batch). Seedlings of country bean (3 batches) 
followed by brinjal (1 batch) provided somewhat 
lower gross return (Tk. 10280/bed/season) and 
gross margin (Tk. 3280/bed/season). 

Effect of planting dates on leave and seed yield 
of mustard green (lai shak) in sylhet region 

An experiment was conducted at farmers’ field of 
Guptorgao village under South Surma of Sylhet 
during rabi 2017-2018 to find out appropriate 
planting date of mustard green (Lai shak) for leaves 
and seeds. The soil was clay loam in texture and 
acidic in nature, pH range 5.5-6.57. The treatments 
consisted of five different dates of transplanting 
viz. T1: 15 October, T2: 30 October, T3: 15 
November, T4: 30 November and T5: 15 December. 
The experiment was laid out in randomized 
complete block design with four replications. 
Mustard seedlings were raised following farmer’s 
practices and 10 days old seedlings were 
transplanted. Fertilizers were applied at the rate of 
170-96-140 kg ha-1 of NPK along with cow dung 5 
t ha-1. Irrigation was done twice shortly after 
fertilization followed by earthing up. Tilt and 
Bavistin @ 2ml/L was sprayed in twice to control 
leaf blight. Bioneem plus 1 EC (Azadiractin) @ 1 
ml/L was sprayed to control aphid at the time of 
flowering. Significantly higher yield attributes viz. 
weight of single green leaf, harvested green leaves 
(Lai shak) plant-1, siliqua-1 and weight of 1000-seed 
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and ultimately seed yield of mustard (1.34 t ha-1) 
were recorded from 15 November transplanting 
(T3). The highest gross return (TK. 1307960 ha-1), 
gross margin (TK. 1083840 ha-1) and BCR (4.42) 
was calculated from T3 (15 November planting) 
followed by T2 (30 October planting). So, it can be 
concluded that, last October to mid November is 
the suitable time for transplanting mustard 
seedlings for harvesting both leaves and seeds 
mustard green (Lai shak) in Sylhet region.  

Agroeconomic performance of floating bed 
agriculture at the haor area in sylhet 

An experiment was carried out at Gobindopur 
village under Sunamgonj Sadar upazila during the 
year 2017-18 to see the agronomic as well as 
economic feasibility of floating beds for growing 
vegetables. The floating beds were made with 
water hyacinth (60-70 cm thick heap) on a 
rectangular (6 m × 1 m) bamboo frame. Four such 
floating beds having four different vegetables, viz. 
kangkong (Gimakolmi), okra, radish and mustard 
green (Lai shak), were considered as treatments of 
this experiment. Randomized complete block 
design was followed with four dispersed 
replications (farmers). The vegetables were 
selected as per choice of the farmers. The floating 
beds were prepared during 10-19 July 2017. The 
vegetable seeds/seedlings were sown/planted on 
specific bed during 28-31 July 2017. Vegetables 
grown in different beds were harvested at 
marketable stage during 28 August to 20 October 
2017. The chemical fertilizer only urea 200g was 
applied in each bed during final preparation. The 
insecticides were applied as and when necessary 
for protecting the crop. All the selected vegetables 
grown well on floating beds and provided good 
yields. Among the vegetables, gimakolmi produced 
the highest amount of vegetables (118.5 kg/6m2) 
followed by laishak (57.75 kg/6m2), radish and 
okra. Though the lowest amount of vegetable was 
harvested from Bed-2 (var. BARI Derosh-1) but it 
provided highest gross return (Tk 1770/6m2) and 
gross margin (Tk. 1022/6m2) followed by laishak 
(Tk. 984/6m2) and gimakolmi (Tk. 733/6m2). The 
lowest gross margin (Tk. 374/bed) was obtained 
from radish. 

Performance of zero tillage maize before and 
after harvest of transplanted aman rice in Sylhet 
region 

The experiment was conducted at farmers’ field in 
multi location testing (MLT) site, Moulvibazar, 
during 2017-2018 to find out a suitable sowing 
time for zero tillage maize before and after harvest 

of T.aman rice. The experiment was laid in 
randomize complete block design with three 
replications. Four different times of seed sowing 
viz. T1: 10 November as relay with T.aman rice, T2: 
20 November as relay with T.aman rice, T3: 30 
November after harvest of T.aman rice, and T4: 10 
December after harvest of T.aman rice, were 
considered in this experiment. Fertilizers were 
applied @ 290-62-100-44-0-0 kg ha-1of N-P-K-S-
Zn-B. The maize cobs were harvested on different 
dates during 30 March to 30 April 2018 from the 
plots with different sowing dates. The highest grain 
yield (11.02 t ha-1) was obtained from T2 (Sowing 
on 20 November as relay crop), but there was no 
significant difference with yield (10.15 t ha-1) of T1. 
Sowing of seeds on 10 December after harvest of 
T.aman rice (T4) provided significantly lower yield 
(8.90 t ha-1) than other treatments. In respect of 
monetary benefit, maximum gross margin (Tk. 
125650 ha-1) was found in T2 (20 November as 
relay with T.aman rice). The lowest gross margin 
of Tk. 83250 ha-1 was recorded in T4. Hence, 
sowing of maize seeds on 20 November (in 
standing T.aman rice as relay crop) is the most 
suitable for zero tillage maize in Sylhet. 

Effect of different planting system of chilli in the 
char areas of Kishoreganj 

The study was conducted in farmers’ field at Maria 
village under Sadar upazila, Kishoreganj during the 
rabi season 2017-18 to find out a suitable planting 
system of chilli for the char areas of Kishoreganj. 
Three different planting systems such as; T1: 
Broadcasting chilli (Farmers’ practice), T2: 
Continuous sowing in double row and T3: 
Transplanting in double row, were tested in the 
study. The variety of chilli was Nodaria (local). In 
case of ‘Broadcasting’ and ‘Continuous sowing in 
double row’ methods, seeds were sown on 31 
October 2017.For transplanting of seedlings in 
double row, seeds were sown on 8 December 2017. 
Continuous sowing in double row was done at 20 
cm × 10 cm spacing while 20 cm × 20 cm spacing 
was followed in case of transplanting in double 
row. The lands were fertilized as BARI 
recommended dose i.e., N97 P66 K100 B0.85   Kg ha-1. 
Chilli was harvested during 15 February to 30 
April 2018 in T1 treatment, during on 15 February 
to 15 May 2018 in T2 and in T3 chilli was harvested 
on 20 February to 30 April 2018.The maximum 
chilli yield (6.48 t ha-1) was found from treatment 
T2 which was statically similar to T3 (5.04 t ha-1) 
and the lowest yield from T1(4.80 t ha-1). Yield 
obtained from T2 and T3 treatment was 35 and 
12.5% higher than T1 treatment, respectively. 
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According to the cost and return analysis, T2 
provided the maximum gross return (129600 Tk ha-

1), gross margin (79180 Tk ha-1) as well as 
marginal benefit cost ratio (0.67).  

Effect of planting time on quality seed 
production of onion in high Barind tract   

An experiment was conducted in the farmers’ field 
of FSRD site, Kadamshahar, Godagari, Rajshahi 
during Rabi 2016-17 (Yr1) and 2017-18 (Yr2) to 
find out suitable planting time for onion seed 
production in High Barind Tract. The experiment 
was laid out in a randomized complete block 
design with three replications. Five planting dates 
were considered in the experiment viz. 20 October, 
30 October, 10 November, 20 November and 30 
November to achieve the objective. Onion bulbs 
were sown on selected planting dates in both the 
years. The crop was fertilized with recommended 
doses of fertilizers and manures at the rate of 110-
44-125-20 kg N-P-K-S ha-1 and cowdung @ 07 t 
ha-1 following FRG, 2012 (BARC 2012). To 
control purple blotch of onion rovral @ 2gm per 
litter was sprayed. Irrigation was provided for 
normal growth of the plants. Excess water was 
drained out properly. Onion was harvested on and 
05-12 April in 2017 and 10-17 April in 2018. The 
growth parameters, seed yield, health and quality of 
harvested seeds were significantly influenced by 
different dates of planting. Maximum seed yield 
(1.01 t ha-1 and 0.71 t ha-1 in Yr2 and Yr1, 
respectively) was obtained from T4 where planting 
was done in 20 November. On the other hand, 20 
October planting (T1) produced the lowest seed 
yield (0.71 t ha-1 and 0.54 t ha-1 in Yr2 and Yr1, 
respectively). The germination (%) of harvested 
seeds was maximum (85% and 86% in Yr2 and 
Yr1, respectively) in T4 i.e. 20 November planting. 
The same treatment (T4) also provided the highest 
gross return of 1212000 Tk ha-1 and 923000 Tk ha-1 

as well as BCR value of 4.02 and 3.06, respectively 
in Yr2 and Yr1. So it can be concluded that 
20November is the most suitable planting time for 
producing quality true seeds of onion in the High 
Barind Tract. 

Effect of different harvesting procedure on the 
yield and profitability of mungbean at farmers 
level 

A study was conducted at farmers’ field in the 
FSRD site, Hatgobindapur, Faridpur during 
Kharif-I season of 2016 and 2017 to find out a 
suitable harvesting procedure of mungbean to 
minimize labor cost as well as increase economic 
return. Five harvesting techniques viz. T1: One 

hand picking at 65 days after sowing (DAS), T2: T1 
+ Upper part of plant with pod cutting at 75 DAS, 
T3: Upper part of plant with pod cutting (100%) at 
65 DAS, T4: Upper part of plant with pod cutting 
(100%) at 75 DAS and T5: Hand picking at 65 and 
75 DAS were considered in the study. Mungbean 
variety BARI Mung-6 was used in this trial. The 
seeds @ 20 kg ha-1 were sown on 20 March, 2016 
and 15 March, 2017 with spacing in row to row 30 
cm and continue sowing in line. The crop was 
fertilized with 24- 32- 22- 9- 2 kg of N-P-K-S-Zn 
ha-1. The crop was harvested according to 
treatments. The highest average seed yield was 
obtained from T2 (1.39 t ha-1) which was identical 
with T2 (1.38 t ha-1). Although gave the highest 
average seed yield, harvesting of mungbean by 
hand picking (T2 and T5) showed lower economic 
return as it required higher number of labors. On 
the other hand, cutting upper part of plant with 
pods (T4) showed higher gross margin (Tk. 17153 
ha-1) and BCR (1.47) though yield (1.10 t ha-1) was 
some extent lower than T2 and T5. Considering 
higher economic return as well as labor crisis 
during harvesting period, upper part of plant with 
pod cutting at 75 DAS (T4) can be suggested for 
harvesting of mungbean. Based on two years 
results, it may be concluded that harvesting of 
mungbean by hand picking (T2) showed lower 
economic return due to higher number of labor 
involvement, though it gave the highest seed yield. 
So, considering the labour crisis and higher 
economic return, upper part of plant with pods 
cutting at 75 DAS (T4) can be suggested for 
harvesting of mungbean. 

Weed management in wheat-mungbean-rice 
cropping pattern under conservation agriculture 
in high Barind tract  

An experiment was conducted in the farmers’ field 
at Farming System Research and Development 
(FSRD) site, Kadamshahar, Godagari, Rajshahi 
during the year of 2015-16 and 2016-17 to develop 
sustainable and effective weed management 
strategies for Wheat-Mungbean-T.aman rice 
cropping pattern under CA system in High Barind 
Tract. Four weed management strategies such as, 
WM1: Pre-plant herbicide (Glyphosate) for wheat  
+ Pre-plant herbicide (Glyphosate) for mungbean+ 
Pre-emergence: Pretilachlor (Rifit) & Trisulfuron 
(Logrun) for rice; WM2: Post emergence herbicide 
Carfentrazone-ethyle (Affinity) for wheat+ Post 
emergence herbicide Fenoxaprop-p-ethyl 
(Whipsuper) for mungbean+ Post-emergence 
herbicide Pyrazosulfuron Ethyle (Laser); WM3: 
One hand weeding for all crops and WM4: No 
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weed control were compared for two tillage options 
ST (strip tillage) and CT (conventional tillage). 
Split-plot design with three replications was used, 
with tillage options in the main plots and weed 
management strategies in the sub-plots. The crops 
were grown on a permanent layout. The crop cycle 
was started with wheat as the first crop on late 
November 2015. Wheat var. BARI Gom-26 was 
sown (120 kg ha-1) in late November in continuous 
line with 20 cm spacing and harvested in late 
March next year.  Mungbean var. BARI Mung-6 
was sown during late March to early April as 
broadcast (30 kg ha-1) and harvested during mid to 
late June while seedlings of T.aman rice var. 
Swarna were transplanted (20c m × 15 cm spacing)  
during mid July and harvested  in early November. 
The ST produced higher grain yield of wheat 
compared to CT. In case of mungbean and T.aman 
rice ST and CT produced statistically similar grain 
yields. The weed population and biomass were 
slightly higher in ST system. Each of the crops in 
Wheat-Mungbean-T.aman rice cropping pattern 
provided the highest yield with weed management 
strategy WM1. This treatment (WM1) also showed 
minimum weed population and dry weed biomass. 
Strip tillage with WM1 showed higher rice 
equivalent yield (11.21t ha-1), gross margin (Tk. 
151649 ha-1) and BCR (2.43). From the results, it 
can be concluded that strip tillage (ST) with pre-
plant herbicide application (WM1) can be a 
promising practice for higher yield of different 
crops and system productivity as well as higher 
economic benefit in Wheat-Mungbean-T.aman rice.  

Effect of planting system on the performance of 
maize in haor areas of Kishoregonj 

A study was conducted in the farmers’ field at Nunir 
haor, Goroy, Nikli upazilla under OFRD, BARI, 
Kishoreganj during the rabi seasons of 2017-18 to 
see the performance of transplanted maize in 
escaping natural hazards in the haor areas of 
Kishoregonj. The experiment was laid out in a 
randomized complete block design with three 
replications. Three treatments such as, T1) Planting 
seedlings raised in poly bags, T2) Planting seedlings 
raised in seed bed and T3) Farmer’s practice 
(conventional tillage with direct seeding) were 
considered in the experiment. The variety was BARI 
hybrid maize 9. In case of poly bags, 6:1 ratios of 
soil and poultry manure mix soil media was filled up 
with 250 g soil in the poly bags and then maize 
seeds were placed at 2-3 cm depth.  In case of 
seedbed, seedlings were grown in the seedbed at 
comparatively high land near the farmer’s house. For 
raising the seedlings, seeds were sown in poly bags 

and seedbed on 23 and 28 October 2017, 
respectively. Again, seedling transplanting and 
sowing of seeds (as in farmers’ practice) were done 
on 08 November 2017 following 60 cm × 25 cm 
spacing. The seeds rate was 28 kg ha-1 in farmer’s 
practice and 25 kg ha-1 for transplanting purposes. 
Fertilizer dose was N244 P50 K110 S45 Zn5 B1.2 Kg  ha-

1. The life duration of poly bag seedlings, seedbed 
seedlings and farmers’ practice was 137, 134 and 
122 days, respectively. The first hailing was 
occurred on 08 March 2018. Among the treatments, 
the highest yield (10.37 t ha-1) was obtained from 
planting of poly bag seedlings which was 
statistically similar to planting of seedlings raised in 
seed bed (9.93 t ha-1). Farmers’ practice produced 
the lowest yield (7.20 t ha-1). However, the highest 
gross margin (Tk. 96540 ha-1) as well as BCR (2.55) 
was calculated from seedlings raised in seed bed 
(T2). It can be concluded that, transplanting of maize 
seedlings (raised in poly bags or seedbed) is the 
suitable option for avoiding natural hazards in haor 
area. Following this practice, farmers can easily 
harvest maize early and it would be helpful to go for 
next crop in the haor areas.  

Effect of seedling age and transplanting time on 
the yield of bt brinjal 

An experiment was conducted at the FSRD site, 
Elenga, Tangail during rabi 2017-18 to find out the 
optimum seedling age and suitable transplanting 
time of Bt brinjal. Two seedling age viz. S1= 25 days 
and S2= 35 days and four transplanting dates such as, 
T1= 15 October, T2= 30 October, T3= 15 November 
and T4= 30 November, were tested in the 
experiment. BARI Bt Begun-2 was used as planting 
materials with BARI Bt Begun-4 as border crop. The 
plots were fertilized with 10 t ha-1 cow dung, 139, 
40, 100, 18, 1.7, 3.58, 33 and 21 kg ha-1 N, P, K, S, 
B, Zn, Furadan and Bleaching powder, respectively. 
Bleaching powder was applied 10-14 days before 
final land preparation. The land was fertilized with 5 
t ha-1 cow dung and 48-60-28-2-2.1 kg ha-1 P, K, S, 
Zn and B, respectively. Plants were infested with 
white fly and epilacna bettle which was controlled 
successfully by spraying Admire (Imidacloprid 200 
Sl). Harvesting of fruits was started from 03January, 
2018 and continuous to 18 April, 2018. Seedling age 
and transplanting dates both influenced yield of Bt 
begun-2 significantly. The treatment S2 (35 days 
seedling) produced significantly higher yield (35.60 t 
ha-1) than 25 days seedling (33.18 t ha-1). 
Transplanting on 15 October (T1) produced the 
highest yield (41.24 t ha-1) while 30 November 
planting gave the lowest yield (26.86 t ha-1). 
Considering interaction of seedling age and 
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transplanting dates, the highest yield (41.88 t ha-1) 
was obtained from 35 days seedling with 15 October 
planting (S2T1) and the lowest yield (25.34 t ha-1) 
from 25 days seedling with 30 November planting 
(S1T4). It might be concluded that 35 days seedlings 
with transplanting on 15 October is the most suitable 
for producing brinjal var. BARI Bt brinjal-2 in 
Tangail region as it provided the highest fruit yield 
and economic returns.  

Performance of different low water requirement 
crops in char lands of Cumilla 

The on-farm trial was conducted at Char bakar under 
Debidwer MLT site of Cumilla during the Rabi 
season of 2017-18 to evaluate performance of BARI 
developed low water requirement crops varieties in 
the drought prone charland areas. Wheat (var. BARI 
Gom-28, BARI Gom-30), lentil (var. BARI Mashur-
6), fenugreek (var. BARI Methi-1), mustard (var. 
BARI Sarisha-14 & BARI Sarisha-17) and black 
cumin (var. BARI Kaligira-1) were considered in the 
trial. Crops were planted following recommended 
spacing for respective crops. Fertilizers were applied 
according to fertilizer recommendation guide (FRG 
2012) for respective crops. The seeds were sown in 
22 November, 2017.  Harvesting of mustard was 
done on 10 February, 2018, wheat on 05 March, 
2018, Fenugreek on 11 March, Lentil on 09 March 
and black cumin on 18 March, 2018, respectively. It 
was found that BARI Sarisha-17 is superior to BARI 
Sarisha-14 as produced the higher yield of 1.2 t ha-1. 
Among the wheat varieties, the maximum yield was 
recorded from BARI Gom-28 (4.08 t ha-1) due to 
superiority of yield attributing characteristics 
compared to others. In case of pulse crops, BARI 
Mashur-6 showed good performances in char areas 
and gave the seed yield of 1.2 t ha-1. Spices crops 
such as BARI Methi-1 and BARI Kaligira-1 showed 
better performance and both of the varieties 
produced seed yield of 1.1 t ha-1. Considering cost 
and return analysis, among the seven varieties of 
different crops grown in the charland, the highest 
gross return (Tk. 176000 ha-1) and gross margin 
(Tk.134247 ha-1) were recorded from BARI 
Kaligira-1 followed by BARI Methi-1 and BARI 
Mashur-6.  So, spices and pulse crops like, BARI 
Kaligira-1, BARI Methi-1 and BARI Mashur-6 are 
more suitable for char lands of Cumilla than cereal 
crops considering productivity and profitability.  

Performance of vegetables and spices seedlings 
on floating beds in submerged ecosystem of 
southern Bangladesh 

The experiment was conducted at waterlogged 
ecosystem of Bisharkandi union, Banaripara 

upazila in BARIshal during Kharif season (Late 
May to October, 2017) to assess the performance of 
vegetables and spice seedlings on water hyacinth 
made floating beds at farmers level. The unit 
floating bed size was 60 m long × 1.2 m wide × 1-
1.2 m thick.  Seedlings of bottle gourd, papaya, 
brinjal and Bombay marich were grown in three 
batches on a bed following the sequence, Batch-1: 
BARI lau 4, Batch-2: papaya (local)+Bombay 
morich, and Batch-3: hybrid bottle gourd + brinjal 
(local) + Bombay morich. At first the sprouted 
seeds of crops like, bottle gourd, sweet gourd, etc. 
(especially large seeds) were placed in small balls 
(prepared with decomposed water hyacinth, 
topapana, dulalilata and floating algae). The ball 
forming materials varies from place to place 
according to its availability. Moreover, small 
seeded vegetables like, brinjal, Bombay morich 
seeds were germinated in separately prepared 
floating seedbed made with water hyacinth and 
coconut dust. The germinated young seedlings of 
these vegetable and spice were then transferred to 
small ball/dola/tema. After that, the small balls 
(dola/tema) with seedlings were placed on the main 
floating beds maintaining required spacing 
considering the foliar coverage of the crops. After 
placing the small balls on floating bed, intercultural 
operations like, placing of topapana (Pistia 
stratiotes) and dulalilata, a water grass were done 
to stabilize and vitalize the floating bed from 
decomposition leaded rapid submergence. 
Seedlings of all the selected crops performed well 
on floating bed. A total of 5593 seedlings were 
produced from 3 batches on a single floating bed. 
The maximum number of marketable seedlings was 
obtained from Bombay morich (1921 nos.) 
followed by papaya (1920 nos.). Considering 
individual batch, highest no. of seedlings (3095) 
was collected from Batch-2 that also provided the 
maximum gross return of Tk. 20920. However, all 
the seedlings as produced in 3 batches on a floating 
bed provided the gross return of Tk. 40490 and net 
return of Tk.26,990.  

Performance of wheat with post-emergence 
weed control by herbicides under strip tillage 
system 

The experiment was conducted at the experimental 
field of On-Farm Research Division, BARI, 
Gazipur during Rabi season of 2017-18 to see the 
effect of weed management with post-emergence 
herbicides on wheat var. BARI Gom-30 and also to 
find out most effective herbicide and its suitable 
rate for controlling weeds in wheat under strip 
tillage system. There were seven treatments 
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comprised of three (03) post-emergence herbicides 
(ethoxysulfuron, carfentrazone-ethyl plus 
isoproturon and carfentrazone-ethyl) at label rate 
and double of the label rate along with the control 
(two times manual weeding). Seeds of BARI Gom-
30 were sown at the rate of 150 kg ha-1 by a two-
wheel tractor driven strip planter at 20 cm spacing 
(between the strips) on 21 November 2017. Before 
strip till, the land was fertilized with phosphorus, 
potassium and sulphur in the form of triple super 
phosphate (TSP), muriate of potash (MoP) and 
Gypsum @ 160, 50 and 110 kg ha-1, respectively. 
Wheat was harvested on 19 March 2018 at 
maturity. The study revealed that application of 
ethoxysulfuron at label rate and double of the label 
rate was effective for grass weeds, but not for 
broadleaf weeds. Application of carfentrazone-
ethyl plus isoproturon both at label rate and double 
of the label rate was effective against all types of 
weeds. Moreover, significantly the highest (4.82 
tha-1) grain yield of wheat were recorded from plots 
treated with carfentrazone-ethyl plus isoproturon at 
label rate and similar yield (4.56 tha-1) also were 
obtained from application at double rate. 
Considering environmental aspects, label rate 
application of carfentrazone-ethyl plus isoproturon 
can be suggested for effective weed control in 
wheat (Var. BARI Gom-30) under strip tillage 
system.  

Efficacy of herbicides in controlling weeds in 
wheat-mungbean- T.aman rice cropping pattern 
under conservation agriculture  

The study was initiated at the experimental field of 
On-Farm Research Division, BARI, Gazipur during 
rabi season of 2017-18 to assess the efficacy of 
different herbicides in controlling weeds in wheat-
mungbean-T.aman rice pattern under CA and also 
to select the most effective herbicide(s) for 
controlling weeds in different crops in the cropping 
pattern. Two herbicides (pendimethalin and 
carfentrazone-ethyl plus isoproturon) were tested in 
five treatment combinations along with one weedy 
control and one weed-free control (three times 
manual weeding). Previous crop, T.aman rice was 
harvested by retaining 20 cm residue in the field. 
No pre-planting herbicide was applied as the field 
was free from weeds. Seeds of wheat variety BARI 
Gom-30 were sown at the rate of 150 kg ha-1 by a 
two-wheel tractor driven strip planter within the 
strips maintaining 20 cm spacing on 29 November 
2017. Before strip till, the land was fertilized with 
phosphorus, potassium and sulphur in the form of 
triple super phosphate (TSP), muriate of potash 
(MoP) and Gypsum @ 160, 50 and 110 kg ha-1, 

respectively. The field was infested with three 
grass weeds (Cynodondactylon, 
Digitariasanguinalis and Echinochloacolona) and 
five broadleaf weeds (Polygonum hydropiper, 
Physalis heterophylla, Chenopodium album, 
Eclipta prostrate and Portulaca oleracea). 
Application of pendimethalin followed by 
carfentrazone-ethyl plus isoproturon effectively 
controlled all types of weeds. This treatment 
showed 78% reduction in total weed biomass at 40 
days after sowing compared to weedy control 
whereas application of sole pendimethalin and 
carfentrazone-ethyl plus isoproturon gave 44% and 
65% biomass reduction, respectively. 
Pendimethalin followed by carfentrazone-ethyl 
plus isoproturon treated plots also provided the 
highest grain (4.20 t ha-1) and straw yield (6.36 t ha-

1) of wheat. Therefore, application of 
pendimethalin followed by carfentrazone-ethyl plus 
isoproturon may be suggested for controlling 
weeds effectively in wheat under CA systems.  

Efficacy of herbicides in controlling weeds in 
wheat-mungbean- T.aman rice cropping pattern 
under conventional tillage  

The experiment was conducted at the experimental 
field of On-Farm Research Division, BARI, 
Gazipur during Rabi season of 2017-18 to assess 
the efficacy of herbicides in controlling weeds in 
wheat-mungbean-T.aman rice pattern under 
conventional tillage system and also to select the 
most effective herbicide(s) for controlling weeds in 
all the crops of this cropping pattern. Two 
herbicides (pendimethalin and carfentrazone-ethyl 
plus isoproturon) were tested in five treatment 
combinations along with one weedy control and 
one weed-free control (manually weeded for three 
times). The field was infested with two grass weeds 
(Sporobolus tremulus and Echinochloa colona), 
one sedge (Cyperus rotundus) and five were 
broadleaf weeds (Polygonum hydropiper, Physalis 
heterophylla, Chenopodium album, Eclipta 
prostrate and Portulaca oleracea). Application of 
pendimethalin followed by carfentrazone-ethyl plus 
isoproturon effectively controlled all types of 
weeds. This treatment showed 76% reduction in 
total weed biomass at 40 days after sowing 
compared to weedy control whereas application of 
sole pendimethalin and carfentrazone-ethyl plus 
isoproturon gave 56% and 63% biomass reduction, 
respectively. Pendimethalin followed by 
carfentrazone-ethyl plus isoproturon treated plots 
also provided the highest grain (3.97 t ha-1) and 
straw yield (6.14 t ha-1) of wheat. Therefore, 
application of pendimethalin followed by 
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carfentrazone-ethyl plus isoproturon may be 
suggested for controlling weeds effectively in 
wheat under wheat-mungbean-T.amanrice cropping 
pattern under conventionally tillage.  

Performance of early planted tomato under 
partial shade condition 

The experiment was carried out at Agricultural 
Research Station, Alamnagar, Rangpur during late 
Kharif-II to early Rabi season of 2017-18 to see the 
effect of partial shade on tomato production during 
early and off-season. Mango orchard and Dhaincha 
(Sesbania aculeata) plantation was used for creating 
partial shady environment against open field 
condition. Eighteen days old dhaincha seedlings 
grown in polybag were transplanted maintaining 20 
cm plant to plant spacing in every or alternate rows 
of the respective plot during tomato transplanting. 
Dhaincha plants were planted in each row or 
alternate row of tomato which were cut down in 
certain treatments after tomato flowering. The age 
of mango trees (cultivar- Amropali, BARI Hybrid 
Mango-4 and Harivanga) were about 5-6 years and 
the tree spacing was 4.4m × 4m. Seedlings of the 
tomato (var. BARI Hybrid Tomato-4) were 
transplanted on 09 October, 2017 maintaining the 
spacing of 60cm × 40cm in a 3.6m × 3.5m plot 
(two beds/plot). Recommended fertilizers (275-
105-150-13-1-1-5000 kg N-P-K-S-Zn-B-CD ha-1) 
were used for tomato cultivation. There was a 
continuous rainfall during 3rd week of October, 
2017 whereas during the initial stage, continuous 
rainfall and high temperature hampered the 
seedling establishment. Insecticide (Admire or 
ripcord) and fungicides (Knowin) were sprayed 
seven times against wilting and foot rot disease at 
10-15 days interval starting from 09 DAT. Soil 
moisture status was observed gravimetrically 
during vegetative stage of tomato from sole 
orchard, tomato planted orchard, tomato planted 
with dhaincha and tomato planted open field 
condition. Tomato harvesting stage-wise (early 
stage=11 Dec. to 15 Jan. and later stage= 16 Jan. to 
05 March). Tomato + dhaincha (no cut)in all rows 
of tomato produced more fruits per plant (14.74), 
moderate single fruit weight (33.50 g) and higher 
fruit yield (18.22 t ha-1) compared to open field 
condition at early harvesting stage. Tomato in other 
shading environment with dhainch and mango 
orchard produced identical fruit yield at early stage, 
but higher yield (34.17 t ha-1) was obtained at later 
stage with dhaincha in alternate rows (cut down 
after flowering in tomato). The lowest fruit yield 
(20.26 t ha-1) was obtained from open field 
condition at later stage. However, total fruit yield 

was higher in totamo with dhaincha (no cut) in 
alternate rows plot (47.98 t ha-1) and the total fruit 
yield was the lowest in open field condition. Shady 
environment created with mango orchard or 
dhaincha reduced tomato canopy temperature by 1-
2°C that might have favoured normal growth of 
tomato plant at early stage and finally the shade 
effect enhanced the plant height in all shady plots 
compared to open field condition. Higher economic 
benefit was obtained from tomato + dhaincha (no 
cut) in between alternate rows (gross margin 
790973 Tk. ha-1) followed by tomato + dhaincha 
(no cut) in all tomato rows (gross margin 765361 
Tk. ha-1) and it was contributed mainly by higher 
tomato fruit yield with higher market price at early 
harvesting stage. Thus, partial shady environment 
at early growth stage of early planted tomato was 
found favorable for growth and yield as well as 
higher profit. 

Effect of different hormones on pod setting of 
summer country bean 

The experiment was conducted at the FSRD site, 
Lahirirhat under OFRD, BARI, Rangpur during 
Rabi 2016-17with a view to increase pod setting 
and pod yield of BARI developed country bean 
variety BARI Sheem-7. Four different hormones, 
viz. Litocil, Crop care, Flora and Jada with Control 
were tested in the experiment. The experiment was 
laid out in randomized complete block design with 
six dispersed replications. Plant to plant spacing 
was 1.5 m × 1.5 m.  The crop was fertilized with 
28-40-75-14-04-01-10000kg N-P-K-S-Zn-B-
Cowdung ha-1, respectively. White fly, Jassid and 
Aphid attack was noticed. Admire @0.5 gm L-1 and 
Desis 1 ml L-1 water were applied to control the 
insects. Each of the hormones was sprayed @1.25 
ml litre-1 at 5 days interval starting from 1st 
flowering. The harvesting started at 65 days after 
sowing (DAS). The highest pod yield of country 
bean was recorded from plot treated with Flora 
(3.33 t ha-1) followed by Crop care (2.82 t ha-1) and 
Litocil (2.61 t ha-1) while the lowest yield was in T5 
(1.8 t ha-1). The highest gross margin was 
calculated in Flora treated plot (Tk.168195 ha-1) 
and the lowest in control (Tk. 45795 ha-1). 
Therefore, the hormone ‘Flora’ can be suggested 
for profitable summer country bean production. 

Effect of different planting time on pod setting 
and yield of year-round country bean  

The experiment was carried out at On-Farm 
Research Division, BARI, Rangpur during 2016-17 
to find out the suitable planting time of country 
bean. Twelve different sowing times (at 15 days 
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interval, i.e. on 15th of each month) were used as 
treatments in this experiment. The 1st sowing was 
done on 15 September, 2016. The experiment was 
laid out in a randomized complete block design 
with three replications. The variety was BARI 
Sheem-7. Plant spacing was 1.5 m × 1.5 m. The 
crop was fertilized with 28-40-75 kg N-P-K ha-1 

respectively along with 5 tha-1 cowdung. Half of 
total cowdung were applied during the land 
preparation. The remaining   half of the cowdung, 
the entire amount of P and half of each N and K 
were applied in the pits during preparation. The 
highest pod yield of 12.26 t ha-1 was recorded from 
T1 (15 September 2016 sowing). The lowest pod 
yield (1.35 t ha-1) was obtained from T11 (15 July 
2017 sowing). The highest gross margin was 
calculated from T1 (Tk.385400 ha-1) due to 
providing the highest pod yield while the lowest 
was recorded in T11 (Tk.3000 ha-1). Therefore, 15 
September sowing found suitable for higher yield 
of country bean. From the experiment it is evident 
that BARI Sheem-7 can be grown round the year 
and it provided good yield though varied 
significantly with sowing time. September sowing 
may be the most suitable for country bean as 
produced significantly highest yield.  

Yield maximization of bitter gourd with 
different plant spacing 

The experiment was conducted at On-Station, OFRD, 
Rangpur during Kharif season of 2016-2017 to find 
out the suitable spacing of bitter gourd for maximum 
yield. The experiment was arranged in a randomized 
complete block design (RCBD) with three 
replications. The treatments were T1=100 cm × 100 
cm, T2=75 cm × 75 cm, T3= 50 cm × 50 cm and T4= 
60 cm × 20 cm (Farmers’ practice). Seeds were sown 
on 31 January 2017. The variety was Jhumka (local 
variety).  The crop was fertilized with recommended 
doses of fertilizers at the rate of 70-35-75-18-4 kg ha-1 
of NPKSZn. Autostin, Imitaf, Kumulas and Tafgar 
were applied against jassid, root rot and downy 
mildew disease. Pheromone traps were used for 
controlling fruit fly.  Irrigation was not applied due to 
several rainfalls in the season. The last harvest of the 
crops was done on 25 May 2017. Significantly the 
highest fruit yield was produced by T2 (27.75 t ha-1) 
which was statistically similar with T1 (26.83 t ha-1) 
and T3 (24.13t ha-1) while the lowest yield was by T4 
(21.62 t ha-1). The highest gross return and gross 
margin (BDT 555000 and 390300 ha-1, respectively) 
was obtained from T2 followed by T1. The minimum 
gross margin was recorded in T4 (BDT 267700 ha-1). 
Results of the experiment indicate that spacing play a 

key role in maximizing the yield of bitter gourd. So, 
bitter gourd can be planted with a spacing of 75cm × 
75cm for maximum production under farmer’s field 
conditions.  

Effect of planting time on quality seed 
production of onion in the charland of 
Kurigram 

An experiment was conducted at farmers’ field at 
Multi-location testing (MLT) site, Ulipur, 
Kurigram during the year of 2016-17 and 2017-
2018 to find out the optimum planting time for 
quality true onion seed production. The experiment 
was laid out in a randomized complete block 
design with six replications. Five planting dates 
viz. 15 October, 01 November, 15 November, 01 
December and 15 December were considered as 
treatments of the experiment. Seeds were sown at 
25 cm × 20cm spacing. The crop was fertilized @ 
120-53-85-20-2 kg ha-1 of N-P-K-S-Zn and 5 t ha-

1cowdung, respectively. The growth parameters, 
seed yield, health and quality of harvested seeds 
were significantly influenced by the different dates 
of planting. Among the planting dates, 01 
November was found the best for quality onion 
seed production at Ulipur, Kurigram. Based on two 
years results of the experiment, it can be concluded 
that 1st November is the optimum date of planting 
for production of quality true seeds of onion. 

Performance of high yielding T.aman rice 
varieties under tidal submergence condition in 
the charland of Bhola  

A trial was carried out at farmers’ field in Char Latif, 
Borhanuddin, Bhola under AEZ-18 during Kharif-II, 
2017 to evaluate the performance of high seedling 
height T.aman rice varieties at charland environment 
which is surrounded by river. Five rice varieties like, 
BRRI dhan52, BRRI dhan76, BRRI dhan77 and one 
local variety, Kajalshail was tested. Forty days old 
seedlings were transplanted on 10-15August 2017. 
Fertilizers were applied as per BRRI 
recommendation. No weeding or no other 
intercultural operations were done. Rice was 
harvested on 13 December 2017. Among the tested 
varieties BRRI dhan76 (3.88 t ha-1) and BRRI 
dhan77 (3.81 t ha-1) produced significantly higher 
grain yield. The high yielding rice varieties viz. 
BRRIdhan76 and BRRI dhan77 performed better 
under tidal submergence condition at charland of 
Bhola and produced significantly higher grain yield 
compared to local variety Rajashail. So these two 
varieties cab be suggested to replace local variety in 
charlands of Bhola.  
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Evaluation of management packages against 
pod borer, helicoverpa armigera infesting 
chickpea in high Barind tract  

The study was conducted at FSRD site, 
Kadamshahar, Godagari, Rajshahi, during the Rabi 
season of 2017-18 to find out an environment 
friendly management approach of chickpea pod 
borer at Barind area. There are six treatments viz. 
T1:Pheromone mass trap (BARI developed) + 
Spraying of HNPV( 0.1/lit of water), T2:Pheromone 
mass trap (BARI developed) + Spraying of 
spinosad 2.5 SC (1.2 ml/lit of water),T3:Pheromone  
mass trap (Modified) + Spraying of HNPV( 0.1/lit 
of water), T4= Pheromone  mass trap (Modified) + 
Spraying of spinosad 2.5 SC (1.2 ml/lit of water) 
T5= Farmers' practice, Spraying of Nitro 505EC 
(Cypermethrin+Chlorpyriphos)  @ 2ml/litre of 
water and T6= Untreated control (Water spray 
only). The experiment was laid out in a 
Randomized Complete Block Design with three 
replications. The seeds of BARI Chola-9 were 
sown on 27 November 2017 in broadcasting 
methods. Sex pheromone traps were installed in the 
experimental field at 45 days after sowing (DAS) 
maintaining 12 m distance among the traps. The 
pheromone traps were placed just above the crop 
canopy by means of bamboo support. The traps 
were kept in the chickpea field throughout the 
cropping season. Spraying of HNPV @ 0.1g/litre 
of water and Spraying of spinosad 2.5 SC (1.2 
ml/lit of water) were done twice at an interval of 7 
days starting from pod formation stage. IPM 
package (T1) comprising of Pheromone mass trap 
(BARI developed) + Spraying of HNPV( 0.1/lit of 
water) showed the best performance reducing 83% 
pod damage over control and provided significantly 
the highest yield (1.49 t ha-1). Consequently, the 
highest benefit cost ratio (2.59) was also recorded 
from this package. Hence, installation of 
Pheromone mass trap (BARI developed) + 
Spraying of HNPV (0.1/lit of water), may be 
recommended for effective management of pod 
borer attacking chickpea. 

Evaluation of management packages against 
mungbean flower thrips and pod borers in 
Barind area 

The experiment was undertaken to developing 
environment friendly effective and economic 
management approaches against flower thrips and 
pod borers of mungbean and producing toxic 
synthetic insecticide free mungbean in Barind area. 
An experiment was conducted in a randomized 
complete block design with three replications at 

Kadamshahar, Godagari, Rajshahi during the year 
of 2017 cropping season. In this experiment BARI 
Mung-6 variety used as mungbean cultivation. 
There were four treatments in this study viz: T1= 
IPM Package 1: Planting site sanitation + installing 
white sticky trap + two sprays of Azadirachtin  
(Bio-neem plus 1EC) @  1ml/L of water first at 
flower initiation stage and second at after 7 days 
interval (peak flowering and podding stage) + third 
spraying with Spinosad (Success 2.5 SC) @ 1.2 
ml/L of water at seed developing stage (7 days after 
second spray), T2= IPM Package 2: Planting site 
sanitation + two sprays of Chlorfenapyr  (Intrepid 
10 SC) @  1ml/L  of water first at flower initiation 
stage and second at after 7 days interval (peak 
flowering and podding stage) + third spraying with 
Emamectin Benzoate  (Proclaim 5 SG) @ 1g/L of 
water at seed developing stage (7 days after second 
spray), T3= Farmers’ practice: Three spraying of 
Imidachloprid (Imitaf 20 SL) @ 1.0ml/L of water 
at 7 days interval starting from flower initiation 
stage)  and  T4= Untreated control (water spray 
only).  The maximum mungbean yield ((1.35 t ha-

1), gross return and gross margin was found from 
T1.The maximum MBCR was also recorded in T1 

where planting site sanitation + installing white 
sticky trap + Azadirachtin (Bio-neem plus 1EC) 
and Spinosad (Success 2.5 SC) were used.  

Management of common scab disease of potato 
at farmers field in Mymensingh 

The experiment was conducted at farmers’ field of 
Trishal, Mymensingh in two consecutive winter 
seasons of 2016-17 and 2017-2018 to find out the 
effect of boric acid, mancozeb and farmers’ 
practice for controlling common scab of potato. 
The potato variety BARI Alu-8 (Cardinal) used as 
a testing material. Three treatments i.e. T1= seed 
treatment with 3% boric acid, T2= seed treatment 
with 0.3% mancozeb and T3= Farmers’ practice 
(untreated) were used as check in this experiment. 
The experiment was laid out in randomized 
complete block design with three replications. 
Potato tubers were sown on 25 November 2016 and 
27 November 2017, maintaining a spacing of 60 
cm × 25 cm. The fields were fertilized with 150-
45-130-15 Kg ha-1 of N, P, K and S in the form of 
urea, TSP, MoP and gypsum, respectively along 
with cowdung @ 10 t ha-1. The crop was harvested 
on 23 February 2017 and 20 February 2018. Out of 
three treatments, T1 showed the lowest (10.1%) 
scab incidence and highest (28.5 t ha-1) tuber yield. 
The highest (22.6%) scab incidence recorded in T3 
treatment with lowest (24.2t ha-1) tuber yield. This 
study suggests that seed treatment with 3% boric 
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acid produced minimum disease incidence with 
maximum tuber yield. The maximum gross return 
(456000 Tk. ha-1) and gross margin (3,33,660 Tk. 
ha-1) were also recorded from T1 treatment. Based 
on the two years results, it may be concluded that 
seed treatment with 3% boric acid before sowing is 
the best management approach among the 
treatments to reduce common scab incidence with 
higher tuber yield as well as highest gross return 
and gross margin. 

Effect of different management packages for 
controlling bacterial wilt of bt brinjal  

An experiment was conducted at MLT site 
Debiwder and Chandina under Cumilla district 
during the Rabi season of 2017-18 to find out the 
effective treatments for management of bacterial 
wilt incited by Ralstonia solanacearum. The 
experiment was laid out with five different 
bacterial wilt management packages i.e T1: Krosin-
AG 10 SP (Streptomycin Sulphate 9% + 
Tetracycline Hydrochloride 1%) (Spray three 
different growth stage), T2: Stable Bleaching 
Powder (SBP) (Seed bed + Experimental field), T3: 
SBP + Cow dung, T4: Dolochone + Furadan 
(Carbofuran) + SBP + Cowdung and T5: Control in 
RCB design with five dispersed replications having 
unit plot size one decimal. The seedlings were 
transplanted in farmer’s field during 27-28 Nov. 
2017, respectively at a spacing of 1.0 m × 0.80 m. 
The crop was harvested start from 28 February and 
continuous up to 22 March 2018. It was clearly 
found that among the treatments, T1: Krosin-AG 10 
SP (Streptomycin Sulphate 9% + Tetracycline 
Hydrochloride 1%) showed less per cent wilt 
incidence up to the harvesting (15.2%) and 
maximum wilt incidence was recorded in control 
plot (42.6%). Among the five treatments T1: 
Krosin-AG 10 SP (Streptomycin Sulphate 9% + 
Tetracycline Hydrochloride 1%) spray in  three 
different growth stages were found to be more 
effective compare to other treatments with respect 
to less incidence of disease. No BSFB infestation 
was found in BARI Bt Begun-2 but at border area 
BSFB infestation (39.56%) was found in non Bt 
Brinjal. From the cost and return analysis, it was 
observed that higher gross return (Tk. 423000.00 
ha-1) and gross margin (Tk. 327115.00 ha-1) were 
obtained in T1 treatment where Krosin-AG 10 SP 
(Streptomycin Sulphate 9% + Tetracycline 
Hydrochloride 1%) spray in three different growth 
stages and comparatively lower gross return (Tk. 
153000.00 ha-1) and gross margin (Tk. 62113.00 
ha-1) was found in T5 Control. 

Performance of grafted bt brinjal varieties 
against bacterial wilt 

On-farm performance of grafted Bt Brinjal 
varieties were evaluated at MLT site, Debidwer 
and Chandina under Cumilla and MLT site, 
Koshba under Brahmanbaria districts during the 
Rabi season of 2017-18. The trial objective was to 
evaluate the performance of grafted and non-
grafted Bt Brinjal varieties under the farmers’ field 
level. Grafted BARI Bt Begun-2 was evaluated 
against non-grafted BARI Bt Begun-2 in a RCBD 
design with six dispersed replications. Grafted Bt 
Begun-2 showed better growth and provided 
significantly higher yield parameters compared to 
non-grafted Bt brinjal.  Higher plant height (75.6 
cm), fruit length (18.2 cm), fruit breadth (3.4 cm), 
individual fruit weight (84.9 cm), fruits per plant 
(32.1) as well as fruit yield (18.2 t ha-1) were 
obtained from grafted BARI Bt Begun-2. No BSFB 
infestation was found in grafted and non-grafted 
BARI Bt Begun-2 but at border area BSFB 
infestation (56.82%) was found in non Bt Brinjal. 
It was documented that, the highest percent (46.8) 
plant mortality due to bacterial wilt infection was 
recorded from non-grafted BARI Bt Begun-2 and 
the lowest (2.6 %) in grafted BARI Bt Begun-2. As 
high as Tk. 273000 ha-1 in terms of gross return 
were obtainedd from grafted BARI Bt Begun-2 
where non grafted BARI Bt Begun-2 gave Tk. 
133500 ha-1. Thus higher gross margin of Tk. 
167115 ha-1 was obtained from grafted BARI Bt 
Begun-2. The reason of lower yield and 
profitability from non grafted BARI Bt Begun-4 
was the plant mortality due to bacterial wilt from 
seedling to fruit bearing stage. So, grafting is the 
suitable technology for Bt Brinjal against bacterial 
wilt.  

Performance of winter vegetables under fruit 
tree based agroforestry system 

An experiment was conducted at the farmers’ fields 
of Barura, Debidwer and Burichang upazilla of 
Cumilla and Akhaura of Brahmanbaria district 
during the Rabi season of 2017-18 to evaluate the 
performance of cauliflower, cabbage, carrot, 
tomato and brinjal under mango based agroforestry 
system to increase the production of vegetables and 
income of the farmers. The experiment was laid out 
in Randomized Complete Block (RCB) Design 
with six dispersed replications. The unit plot size 

was 7.0 m  4.0 m. The spacing was 60 cm × 45 
cm for cabbage and cauliflower, 60 cm × 40 cm for 
tomato and 1.0 m × 80 cm for brinjal. Carrot was 
broadcasted. Land was prepared by three times 
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ploughing followed by laddering. Soil test based 
fertilizer dose for every crop and location were 
used. The seedlings were planted on 08 November 
to 03 December 2017. Cauliflower harvesting was 
started from 25 January 2018 and continued up to 
08 February 2018. Cabbage was harvested during 
06 to 28 February 2018. Tomato and brinjal 
harvesting was started at 10 February and 
continued up to end of March 2018. The highest 
tomato equivalent yield (80.97 t ha-1), gross return 
(761520 Tk. ha-1), net return (642530 Tk. ha-1) and 
BCR (6.40) were found from cabbage cultivation in 
the open field condition followed by agroforestry 
system and the lowest from brinjal in agroforestry 
system (11.087 t ha-1, 103770 Tk. ha-1, -20770 Tk. 
ha-1 and 0.8332, tomato equivalent yield, gross 
return, net return and BCR, respectively). Tomato 
(var.BARI Tomato-15) is the best among the four 
tested crops in respect to the fruit yield. Due to 
higher price of cabbage, gross return and net return 
was higher from cabbage cultivation.  

Performance of summer vegetables under fruit 
tree based agroforestry system 

An experiment was conducted at the farmers’ fields 
of Adarsha Sadar of Cumilla and Akhaura of 
Brahmanbaria during the summer season of 2017-
18. The objectives of the study were to evaluate the 
performance of Indian spinach, Okra, Sponge 
gourd and mukhikachu under mango based 
agroforestry system to increase vegetables 
production and income of the farmers in this 
region. The experiment was laid out in 
Randomized Complete Block (RCB) Design with 
three dispersed replications. The spacings were, 
50cm × 45cm for Indian spinach, 50 cm×40 cm for 
Okra, 2m × 2m for sponge gourd and 60cm × 45cm 
for mukhikachu. The seeds/seedlings were planted 
on 03April to 20 April 2017. Due to heavy rain, 
Indian spinach got damaged. So re-sowing was 
done at 20 April 2017. Insecticide and fungicide 
were sprayed as and when necessary to control the 
pest and diseases. Okra was harvested during 
27/05/2017 to 15/07/2017. Sponge gourd was 
harvested from 31/05/2017 to 08/07/2017. Indian 
spinach was harvested for a short period from 
08/06/2017 to 23/06/2017 and mukhikachu was 
harvested during 01-05/10/2017. The highest 
indian spinach equivalent yield (69.74 t ha-1), gross 
return (697420 Tk. ha-1), net return (571380 Tk. ha-

1) and BCR (5.53) were found in mukhikachu in 
open field condition followed by agroforestry 
system and the lowest from indian spinach in 
agroforestry system (14.67 t ha-1, 146670 Tk. ha-1, -
4730 Tk. ha-1 and 0.97, Indian spinach equivalent 

yield, gross return, net return and BCR, 
respectively).     

Performance of turmeric under fruit tree based  
agroforestry system 

An experiment was conducted at the farmers’ field 
of Adarsha Sadar and Daudkandi upazilla of 
Cumilla and Akhaura upazilla of BrahmanBARIa 
district during April 2017 to February 2018. The 
objectives of the trial were to evaluate the 
performance of BARI developed turmeric varieties 
under mango based agroforestry system with a 
view to increase the production and income of the 
farmers. BARI developed three turmeric varieties 
such as, BARI Halud-3, BARI Halud-4, BARI 
Halud-5 and one local variety were used as 
understorey crop in this experiment. The 
experiment was laid out in Randomized Complete 
Block (RCB) Design with four dispersed 
replications. The seeds were sown on 15 April to 
04 May 2017. Turmeric was harvested during 15 
February to 15 March 2018. The highest fresh 
rhizome yield (12.7 t ha-1), gross return (317500 
Tk. ha-1), net return (137155 Tk. ha-1) and BCR 
(1.76) was found from turmeric var. BARI Halud-3 
in open field condition, followed by agroforestry 
system. Lowest fresh rhizome yield (6.95t ha-1), 
gross return (173750 Tk. ha-1) was found from 
BARI Halud-5 in agroforestry, but net return 
(13676 Tk. ha-1) and BCR (1.08) was lowest in 
open field condition. So, BARI Halud-3 is the best 
among the four tested varieties of turmeric in both 
the condition.  

Performance of different pea and garden pea 
varieties as green pod production under 
agroforestry system 

Mango orchard based agroforestry research was 
tested at Multi Location Testing site, Pirganj, 
Rangpur during the year of 2016-17 and 2017-18. 
Two pea and one garden pea varieties, viz. T1= 
BARI Motor-1, T2= BARI Motor-2 and T3= BARI 
Motorshuti-3 were considered as treatments with 
mango orchard during 2017-18. The experiment 
was carried out in a RCB design with three 
replications. The mango trees were about 4 years 
old. Seeds of all varieties were sown on 12 
December 2017. Fertilizers were applied as per 
Mondal et al. (2014). Rovral and Autostin were 
sprayed two times at 26 January and 14 February 
2017 against disease. Higher green pod yield was 
obtained from BARI Motorshuti-3 followed by 
BARI Motor-1 and lower from BARI Motor-2. The 
seed yield was also produced more by BARI 
Motorshuti-3 followed by BARI Motor-1, where 
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lower seed yield was obtained from BARI Motor-2. 
Maximum stover biomass was produced in BARI 
Motor-2 and BARI Motor-1, where BARI 
Motorshuti-3 produced the lowest biomass. In 
terms of economic return, higher gross return and 
gross margin was attained from BARI Motorshuti-
3 as green pod as well as seed production.  

Feasibility of growing shade tolerant crops 
under agroforestry system  

The agroforestry based experiment was conducted 
at Farming System Research and Development 
(FSRD) site, Pushpapara, Pabna during 2017-18. 
Two management condition viz. a) agroforestry 
and b) open field along with five crops viz. T1= 
pea, T2= cabbage, T3= tomato, T4= coriander and 
T5= radish  were considered as treatments in this 
trial. The experiment was laidout in RCB factorial 
design with three replications. Spacing were 30cm 
× 10 cm for pea, 60cm × 45cm for cabbage, 60cm 
× 45cm for tomato, 30cm × 10 cm for coriender 
and 40 cm × 15 cm for radish. The crops were 
sown/planted on 16 December, 2017. Fertilizers 
were applied as per FRG’12. Crops pea, cabbage, 
tomato, coriendar and radish were harvested on 18 
March 2018, 15 March 2018, 15 March 2018, 18 
March 2018 and 10 February 2018, respectively. 
All the crops cultivated in open field condition 
provied siginficantly higher yield compare to 
agroforestry sytem except coriander as its yield 
difference was insignificance. In terms of economic 
return, higher gross return and gross margin was 
attained from tomato (661000 Tk. ha-1) in open 
field condition. 

Effect of seed spacing on the yield of Hypnea 
musciformis 

The experiment was conducted during the winter 
season of 2017 at Nunierchara sea beach to test the 
effect of spacing on the yield of Hypnea 
musciformis. Four different spacings viz. 10 cm, 20 
cm, 30 cm and 40 cm were considered as 
treatments in the experiment. Seeds of seaweeds 
were produced by “one-step” (directly using cut 
pieces and tied with the ropes) method (Redmond 
et al. 2014). Healthy seaweeds collected from the 
SMI was cut into pieces and cut pieces (“seeds”) 
were inserted quickly at 10 to 40 cm gap into the 
15-25 m long, 1.0 to 1.5 cm diameter synthetic 
ropes/strings. The ropes were transferred 
immediately to the open sea. The depth of water to 
set the ropes was decided depending on the species, 
light, temperature and turbidity of the seawater. In 
turbid water during spring season, ropes were set at 
0.6 m depth where about 318 µE m-2 s-1 

photosynthetically active radiations (PAR) was 
available, the intensity at which most of the 
seaweeds grow in the SMI. The seeds were sown 
on 28 October 2017 and harvested on 26 November 
2017. The highest yield of Hypnea (2.30 t ha-1) was 
obtained from 20 cm spacing while 40 cm spacing 
gave the lowest yield of 1.50 t ha-1. 

Performance of different seaweed species in 
open sea condition 

The experiment was conducted during the winter 
season of 2017 at Nunierchara sea beach to find out 
the suitable seaweed species. Eight different 
seaweed species (2 from green, 3 from red and 3 
from browns) were considered in the adaptive trial. 
The selection of eight species was done according 
to the serial of species from each group. During 
March 2018, eight (8) selected species were 
collected from SMI and plants were taken into 
tanks separately with seawater having a 
temperature of about 15-20º C (putting ice), 
transported to the project site by speed boat. 
Healthy seaweeds was cut into pieces and cut 
pieces (“seeds”) were inserted quickly at 10 to 15 
cm gap into the 15-25 m long, 1.0 to 1.5 cm 
diameter synthetic ropes/strings. The ropes were 
transferred immediately to the open sea. The depth 
of water to set the ropes was decided depending on 
the species, light, temperature and turbidity of the 
seawater. In turbid water during spring season, 
ropes were set at 0.6 m depth where about 318 µE 
m-2 s-1. The whole process was completed within 8 
to 12 hours. Among the selected species, only 
Hypnea survived after 30 days of transplanting. 
Other seaweeds did not survive due to high 
turbidity and high wave. 

Growth and yield of chickpea as influenced by 
different irrigation regimes at high Barind tract  

A collaborative study was conducted at the 
farmer’s field of Godagari, Rajshahi during 2015 -
2016, 2016-2017 and 2017-2018 by Irrigation and 
Water Management Division, BARI, Gazipur with 
direct supervision of OFRD, BARI, Barind, 
Rajshahi to investigate the response of chickpea to 
available soil moisture. The experiment was laid 
out in a RCBD design with four replications. 
Treatments were such as, T1= Rainfed, T2= One 
irrigation (light irrigation of 1.0-1.5 cm) at post-
sowing, T3= One irrigation (light irrigation of 2-3 
cm) at pod development (80-85 DAS) stage, T4= 
Two irrigations given each at post-sowing and pod 
development (80-85 DAS) stages. Recommended 
dose of fertilizers were applied: P20K20S14Zn5B1 

kg/ha and CD: 5 t/ha. Full doses of P, K, S, Zn, B 
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and cowdung were applied at the time of final land 
preparation. Seeds were sown on 27, 22 and 02 
November, respectively in 2015, 2016 and 2017 at 
a spacing of 25 cm plant to plant and 40 cm line to 
line. Soil moisture at every 10 days interval was 
measured. The crop was harvested on 9, 20 and 05 
March, respectively in 2015-2016, 2016-2017 and 
2017-2018. Three year results showed that most of 
the yield parameters were higher in treatment T3 for 
the year of 2016-17 and 2017-18 where single 
irrigation was given at pod development stage. But 
in the year of 2015-16, T2 treatment showed 
highest performance for most of the yield 
contributing characters where single irrigation was 
applied at post sowing stage. So, it can be 
concluded that post sowing (seedling) stage and 
pod development stages are the critical stages of 
irrigation for chickpea. If there is considerable 
rainfall at post sowing stage, then one irrigation at 
post sowing stage (T2) would provide better growth 
and yield of chickpea. But if no rainfall occurs at 
post sowing stage, then one irrigation at pod 
development stage (T3), or two irrigations at post 
sowing and pod development stage (T4) might be 
needed for obtaining better growth and  yield.  

Performance of potato planter and harvester in 
Rajshahi region  

A trial was conducted at MLT site, OFRD, BARI, 
Paba, Rajshahi during the rabi season of 2017-18 
to evaluate the performance of potato planter and 
potato harvester for potato cultivation in farmers’ 
field condition. The trial consisted of two methods 
of potato cultivation namely, T1: Potato planting 
and harvesting by using potato planter and 
harvester, respectively (mechanical method) and 
T2: Farmers’ practice (conventional method). The 
experiment was laid in RCBD with six dispersed 
replications in different six farmer’s field. The unit 
plot size was 800 m2. The potato tuber was planted 
on 24-26 November 2017 following 1500 kg ha-1 
seed rate as per treatment specification. The 
average seed size of 35mm (diameter) was used in 
cup type planter. The tested variety of potato was 
BARI Alu-7 (Diamant). The land was prepared 
well with 3-4 ploughing followed by laddering. 
The crop was fertilized with 140-19-96-10-4-1.5 
per hectare of NPKSZnB, respectively. Potato was 
harvested on 24-28 February in 2017. No 
significant yield difference was observed between 
mechanical and conventional methods. Potato yield 
in mechanical method was slightly higher (30.59 t 
ha-1) than manually planted method (30.11 t ha-1). 
Potato planter required 4 man-days ha-1 compared 
to 70 man-day ha-1 in conventional planting method 

and thus planter saved 94% of labour required in 
potato planting. Labour requirement for harvesting 
in case of harvester and conventional method were 
25 man-days and 75 man-days ha-1, respectively 
and 66% labour was saved due to harvesting with 
potato harvester. Considering the labour 
requirement in whole potato season, mechanical 
method saved 50% of total labour required for 
potato planting and harvesting. Total production 
cost was higher in conventional potato cultivation 
method (Tk. 121755 ha-1) than (Tk. 104905 ha-1). 
Gross margin (Tk. 200995 ha-1), benefit cost (2.92) 
ratio were higher in mechanical method than that of 
conventional one.  

Project III: On-Farm Trials with 
Advanced lines and Technologies 

Adaptive trial with advance lines of wheat 

An experiment was conducted in Cumilla, Jashore, 
Rajshahi (on station and on farm) and Tangail 
during the Rabi 2017-18 in irrigated condition to 
evaluate the performance of wheat advance lines 
and to select the suitable lines for releasing as 
variety. It was laid out in RCB design with three 
replications in all locations except Jashore having 
four replications. Two advance lines viz. BAW-
1194 and BAW-1203 along with BARI Gom-24 
(popular name Prodip) as check were tested. 
Among the tested lines, the highest grain yield was 
obtained from BAW-1194 in Cumilla (4.50 t ha-1) 
and Tangail (3.21 t ha-1) while the BAW-1203 gave 
the highest grain yield (4.09 t ha-1) in Rajshahi. In 
Jashore, the maximum grain yield (4.06 t ha-1) was 
obtained from BARI Gom-24 followed by BAW-
1203 (3.93 t ha-1). The advance lines matured 5-7 
days earlier than that of check variety.  Farmers of 
Cumilla and Tangail preferred the advanced line 
BAW-1194 for its higher yield potentiality, bold 
size and shorter duration. 

Yield maximization of wheat through 
recommended technologies 

Large plot demonstration of newly released wheat 
varieties was conducted in the farmers’ field at 
Charghat and Godagari, Rajshahi and MLT site, 
Mirzapur, Tangail during the Rabi 2017-18. For 
yield maximization, different practices like variety, 
sowing date, sowing method, fertilization, weed 
management and irrigation were considered. For 
improve practice (IP), all the managements were 
done as per BARI recommendation while for 
farmers’ practice (FP) some managements were not 
maintained.  Three wheat varieties viz. BARI Gom 
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28, BARI Gom 30 and BARI Gom 32 were 
considered in IP. The BARI Gom-21 and BARI 
Gom-28 were used as FP in Tangail and Rajshahi, 
respectively. The proposition of wheat yield 
maximization were 4, 16 and 37 % at Charghat 
while 18, 30 and 20% at Godagari, Rajshahi by 
BARI Gom-28, BARI Gom-30 and BARI Gom-32, 
respectively. In Tangail, grain yield of BARI Gom-
28, BARI Gom-30 and BARI Gom-32 were 3.35 t 
ha-1, 3.52 t ha-1 and 3.83 t ha-1, respectively, and it 
was 23, 29 and 40% higher over traditional 
practices. Farmers showed interest to the new 
varieties along with improved management 
practices due to higher yields. 

Adaptive trial of drought tolerant BARI hybrid 
maize 

A trial was conducted at Bhuapur, Tangail; 
Melandah, Jamalpur; Rajbari, Faridpur and 
Godagai, Rajshahi during the Rabi 2017-18 to 
asses the performance of BARI developed white 
maize varieties and to popularize them among the 
farmers. BARI released two white maize varieties 
viz., BARI Hybrid Maize-12 and BARI Hybrid 
Maize-13 along with one locally available hybrid 
NK-40 (as check) were tested. In Tangail, the 
highest grain yield (9.55 t ha-1) was obtained from 
BHM-12. In Jamalpur, the highest grain yield (9.66 
t ha-1) was obtained from NK-40 and the lowest 
(6.63 t ha-1) in BARI Hybrid maize-12. In Rajshahi, 
BARI hybrid maize-13 gave the highest grain yield 
(7.8 tha-1). In Faridpur, the highest grain yield was 
observed from NK 40 (11.10 t ha-1) followed by 
BHM-13 (9.95 t ha-1). Tribal farmer at Rajshahi 
opined that white maize flour can be consumed 
mixing with that of wheat (wheat: maize=2:1) and 
its taste is light sweet. At the maturity stage, BARI 
hybrid maize-13 was remained green and its top 
part can be used as fodder.   

Adaptive trials with BARI barley varieties in 
southern belt and charland area 

An experiment was conducted at the farmer’s field 
of Noakhali, Khulna and Tangail to evaluate the 
performances of different BARI released barley 
varieties in saline area as well as char land to 
disseminate and popularize them among the 
farmers. This experiment was executed during 
2016-17 and 2017-18 in Khulna whereas for rest 
two locations, it was only during 2017-18. Four 
varieties of barley viz. BARI Barley-4, BARI 
Barley-5, BARI Barley-6 and BARI Barley-7 were 
tested in the saline area of Noakhali whereas BARI 
Barley-1 and BARI Barley-7 was used in Khulna. 
In Tangail, BARI Barley-6, BARI Barley-7 and a 

local were tested. In Noakhali, the highest grain 
yield was observed in BARI Barley-6 (1.40 t ha-1). 
In Khulna, BARI Barley-7 produced the highest 
grain yield (2.13 t ha-1 in 2016-17 and 2.25 t ha-1 in 
2017-18). BARI Barley-7 gave the highest gross 
return (Tk. 76650 ha-1), gross margin (Tk. 50025 
ha-1) and BCR (2.88) due to hulless character and 
higher price. The yield of barley varieties was low 
in Khulna due to adverse effect of salinity during 
reproductive stage. In Tangail char, the highest 
grain yield was observed in BARI Barley-6 (1.55 t 
ha-1). The variety BARI Barley-6 and BARI 
Barely-7 gave around 15.67 and 12.69 % higher 
yield over local variety. In Noakhali and Khulna 
farmers are not interested to grow barley due to 
difficulties in threshing, processing and marketing. 
Farmer of Tangail showed interest and demanded 
seed supply for next season. 

Adaptive trials with barley advance lines in 
Barind areas 

A trial was conducted at the FSRD site, 
Kadamshahar, Godagari, Rajshahi during the Rabi 
2017-18 to select suitable barley advance lines for 
drought areas. The trial consists of three advance 
lines viz. BHL-10, BHL-19 and BHL-29 and BARI 
Barley-7 as check. Out of four barley varieties/lines 
BHL-29 gave the highest grain yield (2.22 t ha-1) 
followed by BHL-19 (2.08 t ha-1) while the lowest 
grain yield was produced by BHL-10 (1.86 t ha-1). 
BHL-29 would be suitable for Barley production in 
High Barind Tract. 

Up-scaling of kaon varieties in charland, 
drought prone and hilly areas 

An adaptive trial was conducted in the charland of 
Tangail and Munshiganj, drought prone area of 
Barind and hill valleys of Bandarban during 2017-
18 to evaluate and popularize BARI Kaon varieties 
among the farmers. BARI kaon-1, BARI kaon-2 
and BARI kaon-3 were tested at Tangail, Barind 
and Bandarban while BARI Kaon-2 was evaluated 
with a local cultivar at Munshiganj. BARI Kaon-2 
produced 1.74, 1.99 and 2.92 and 2.02 t ha-1 grain 
yield at Tangail, Barind, Munshiganj and 
Bandarban, respectively. Higher gross margin was 
also achieved from BARI Kaon-2 from all the 
locations 

Adaptive trial with sorghum genotypes in 
southern belt of Bangladesh 

The experiment was conducted at the MLT site, 
Batiaghata, Khulna during the Rabi 2017-18 to 
study the performances of seven sorghum 
genotypes namely IS-29468, IS-19153, IS-2864, 
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IS-9745, IS-21891, IS-24348 and IS-3158. 
Significant variation was observed regarding the 
yield and yield contributing characters among the 
genotypes.  Entry/genotype IS-3158 produced the 
highest yield (5.60 t ha-1) while it was the lowest 
(1.78 t ha-1) from IS-21891. 

Adaptive trial of advanced lines of rapeseed 

A field trial was carried out at the FSRD sites 
Pushpapara, Pabna and Chandradighalia Gopalganj 
and MLT sites Purbadhala, Netrakona; Kasbha, 
Brahmanbaria during the Rabi 2017-18 to evaluate 
the comparative performance of two advanced lines 
of rapeseed with two varieties. Two advanced lines 
viz. (BC-2010-01 and BC-2010-02) and two 
varieties (BARI Sarisha-14 and Tori-7) as check. 
The highest seed yield was obtained from BC-
2010-02 (1.33 t ha-1 at Netrakona and 1.71 t ha-1 at 
Gopalganj) followed by BARI Sarisha-14 (1.11 t 
ha-1 at Netrakona and 1.62 t ha-1 at Gopalganj) and 
BC-2010-01 (1.06 t ha-1 at Netrakona and 1.69 t ha-

1 at Gopalganj). However, BC-2010-1 gave the 
highest seed yield (2.12t ha-1) at Pabna. The lowest 
yield was gained from Tori-7 in all locations. The 
highest gross return and gross margin (Tk. 
53333.20 ha-1 and Tk. 24283.20 ha-1) was obtained 
from BC-2010-02 at Netrakona and BC-2010-01 at 
Pabna. 

Adaptive trial on advanced lines of sesame 

An adaptive trial was conducted at the MLT sites, 
Kumarkhali, Kushtia and Pirojpur and FSRD site, 
Chandradighalia, Gopalganj during the Rabi 2017-
18 to evaluate the performance of advance lines of 
sesame. Four advanced lines viz. Ses-9751, Ses-
9768, Ses-05163 and Ses-2010-01R were tested 
against BARI Til-4 and Bina til-1 as check. At 
Kushtia, the highest seed yield was found from 
BARI Til-4. At Gopalganj and Pirojpur, Ses-
02010-0IR gave the highest seed yield (1.25 t ha-1) 
which was statistically similar with Ses-9751(1.25 t 
ha-1) and BARI til-4 (1.25 t ha-1).  

Adaptive trial of advanced lines of groundnut 

A trial was conducted in Char areas of Bogura and 
Gopalganj during the Rabi 2017-18 to evaluate the 
performance of groundnut varieties. At Gopalganj, 
advanced line viz. ICGV-01080 and two BARI 
released varieties viz. BARI Chinabadam-8 and 
BARI Chinabadam-10 were tested against the 
check variety Dhaka-1. At Bogura, BARI 
Chinabadam-8, BARI Chinabadam-9 and ICGV-
01080 were tested with Dhaka-1. At Gopalganj, the 
highest nut yield (2.78 t ha-1) was recorded from 

BARI chinabadam-8. Similar result was also found 
at Bogura where BARI Chinabadam-8 also gave 
the highest nut yield (2.56 t ha-1) and the lowest 
yield (1.60 t ha-1) from Dhaka-1. Farmers prefer 
BARI Chinabadam-8 due to its higher yield and 
bigger nut sized 

Adaptive trial of advanced lines of sunflower 

An experiment was conducted at the MLT sites 
Kuakata, Patuakhali; Batiaghata, Khulna and 
Noakhali during the Rabi 2017-18 to evaluate the 
performance of newly developed dwarf inbred 
advanced lines of sunflower over check variety in 
saline char areas. Two advanced lines BHAC P-S-2 
and SVS 9019001 were tested against BARI 
Surjamukhi-2 in Noakhali. In Patuakhali, the lines 
were tested against BARI Surjamukhi-2 and 
Hysan-33. Genotypes viz. SVS 00901, PS-2, BARI 
Surjamukhi-2 and Mithila were tested at Khulna 
following RCB design with three replications. 
Advanced lines showed significant differences with 
tested varieties almost on all the parameters but PS-
2 did not set any flower. The highest yield was 
observed from BARI Surjamukhi-2 (1.83 t ha-1 at 
Noakhali. In Patuakhali, Hysun-33 (2.13 t ha-1) 
provided the highest yield. The yield of 
SVS9019001 was lower both in Noakhaliand and 
Patuakhali (1.39 t ha-1 &  1.74 t ha-1 respectively) 
and it might be due to adverse effect of soil 
salinity. The salinity level of Noakhali and 
Patuakhali were 1.60 dS m-1 and 2.43 dS m-1, 
respectively at during sowing time.  The salinity 
level reached at 9.70 dS m-1 in Noakhali and 10.45 
dS m-1 at Patuakhali during harvesting time. At 
Khulna, line Mithila appeared as the best which 
produced highest seed yield (2.35 t ha-1).  

Performance of sunflower varieties in the 

southern region of Bangladesh 

An experiment was conducted at the MLT sites 
Kuakata, Patuakhali and Pirojpur during the Rabi 
2017-18 to evaluate the performance of different 
varieties of sunflower in coastal saline environment 
under farmers’ field condition. Three sunflower 
varieties BARI Surjamukhi-2, Hysan-33 and Sun 
raise-2 (Mahiko) were evaluated in Patuakhali and 
BARI Surjamukhi-2, Hysan-33 and Syngenta were 
evaluated in Pirojpur.  At Patuakhali, the highest 
yield was observed from the Hysun 33 (2.32 t ha-1) 
followed by BARI Surjamukhi-2 and Sunrise 2. At 
Pirojpur, BARI Surjamukhi-2 offered the highest 
yield (2.20 t ha-1) whereas Hysun-33 gave the 
lowest one (1.80 t ha-1). 
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Performance of selected mustard genotypes 
under salinity condition in saline area 

Some mustard genotypes were evaluated against 
saline tolerance during the Rabi 2016-17 and 2017-
18 at the MLT site, Koyra, Khulna in order to 
evaluate yield performance under saline ecosystem. 
The trial was laid out in RCB design with three 
replications. Data were analyzed with multivariate 
techniques viz. Principal Component Analysis 
(PCA) and hierarchical cluster analysis to select 
best genotype (s).  In 2016-17 and 2017-18, first 
two principal scores explained 97% and 76% 
variability of original data, respectively. There 
were three distinct clusters from dendogram in both 
the years. From cluster and distance analysis it was 
found that BARI Sarisha-16 and BJDH-12 line 
were found superior regarding agronomic 
characters. So, these two genotypes can be used for 
further yield trial in the saline area. 

On-farm trial of BARI chinabadam varieties in 
the haor area of Kishoregonj 

The trial was conducted in haor area under Nikli, 
Kishoreganj during the Rabi 2017-18 to evaluate 
the performance of different BARI Chinabadam 
varieties against the local and to popularize them 
among the farmers. BARI Cninabadam-8, BARI 
Cninabadam-9, BARI Chinabadam-10 and a local 
(Dhaka 1) as check were used. BARI Chinabadam 
varieties gave more or less similar result. The 
highest yield was obtained from BARI 
Chinabadam-8 (1.95 t ha-1) followed by BARI 
Chinabadam-10 and lowest from Dhaka-1 (1.15t 
ha-1). The highest gross return (Tk. 103350 ha-1), 
gross margin (Tk. 55150 ha-1) and BCR (2.14) was 
found from BARI Chinabadam-8.The lowest gross 
return (Tk. 60950 ha-1), gross margin (Tk. 12750 
ha-1) and BCR (1.26) was obtained from Dhaka 1. 

Performance of sesame varieties in high Barind 
tract 

A field trial was carried out at the FSRD site, 
Kadamshahar, Godagari, Rajshahi during the 
Kharif-1 2017 to select suitable sesame variety for 
High Barind Tract. Three varieties of sesame viz. 
BARI Til-2, BARI Til-3, and BARI Til-4 were 
tested in this regard. Among the varieties BARI 
Til-4 gave the maximum seed yield (1.32 t ha-1) 
while BARI Til-2 (1.11 t ha-1) produced the 
minimum one. 

On-farm trial of groundnut varieties at charland 
of bhuapur  

An experiment was conducted in charland situation 
at the MLT site Bhuapur, Tangail (AEZ-8) during 

the Rabi 2017-2018 to find out the suitable 
groundnut variety for the charland of Bhuapur and 
to popularize the variety (ies) among the farmers. 
Five improved varieties of groundnut viz., BARI 
Chinabadam-8, BARI Chinabadam-9, BARI 
Chinabadam-10, Binachinabadam-6, 
Binachinabadam-7 and a local variety (Dhaka-1) 
were used. The highest pod yield (2.64 t ha-1) and 
maximum shelling percentage (63.01%) was 
recorded in BARI Chinabadam-8. The lowest pod 
yield (1.40 t ha-1) was obtained from local variety 
(Dhaka-1) and lowest selling parentage (50.05%) 
found in Binachanabadam-8.  

On-farm trial of BARI developed bottle gourd 
variety for winter season 

A trial was conducted in Noakhali, Patuakhali, 
Jashore and Rangpur during the Rabi 2017-18 to 
evaluate the performance of BARI developed high 
yielding winter bottle gourd variety in the farmer’s 
field. BARI Lau-5 and local variety as check were 
used in this study. In all the locations BARI Lau-5 
gave higher mean yield (41.40 t ha-1) compared to 
local variety (32.00 t ha-1).  Maximum gross margin 
was also achieved from BARI Lau-4 in all the 
locations. Farmers’ in all locations preferred BARI 
Lau-5 because of its good shape, size, higher yield 
and softness over the local one. 

On-farm trial of BARI summer bottle gourd 
variety 

An on-farm trial was conducted at the MLT site 
Jhikargacha, Jashore during the Kharif 2017 to 
evaluate the performance of BARI Lau-4 in 
farmers’ field. Fruit length, fruit diameter, number 
of fruit plant-1 and individual fruit weight were 
higher in BARI Lau-4 than local variety. BARI 
Lau-4 produced higher yield (48.3 t ha-1) than one 
(33.6 t ha-1).   

On-farm trial of BARI developed country bean 
variety 

An experiment was conducted in Sylhet, Noakhali 
and Bandarban during the Rabi 2017-18 to evaluate 
the performance of a country bean variety BARI 
Sheem-6 along with local variety under farmer’s 
field condition. BARI Sheem-6 produced higher 
pod yield 16.8 and 14.3 t ha-1 compared to local 
variety 12.0 and 12.6 t ha-1 at Bandarban and 
Noakhali, respectively. In Sylhet, local variety 
(13.62 t ha-1) performed better over BARI Sheem-6 
(10.5 t ha-1). Sylhet farmers expressed their opinion 
in favor of locally popular exportable Goalgada 
instead of BARI Sheem-6. Farmers of Noakhali 
preferred BARI Sheem-6 for its early maturity and 
high market price as well as short cooking time 
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On-farm trial of BARI developed summer 
hyacinth bean variety 

An experiment was conducted in the farmers’ field 

at Sylhet and Cumilla during the Kharif-I 2017 to 

evaluate the performance of BARI Sheem-7 against 

local variety. BARI Sheem-7 and local cultivar 

(Patashim) was used as check in Sylhet and at 

Cumilla. BARI Sheem-7, IPSA Sheem-2 and a 

local variety as check were tested. In both the 

locations, BARI Sheem-7 gave higher pod yield 

(6.20 t ha-1 in Sylhet and 10.08 t ha-1 in Cumilla) 

over local check. This variety also recorded higher 

gross margin in both the locations. Local variety 

produced vigorous vegetative growth with less 

flowering and bearing. 

On-farm adaptive trial of BARI developed okra 

variety 

A trial on Okra was executed in the farmers’ field 

at Cumilla and Pabna during the Kharif 2017-18 to 

test the performance of BARI Dherosh-2 against 

local variety. The yield potentiality of BARI 

Dherosh-2 was found promising than local veriety. 

BARI Dherosh-2 gave the higher marketable yield 

(9.81and 15.30 t ha-1) which were 22 and 86% 

higher than local varieties (8.04 and 8.22 t ha-1) at 

Cumilla and Pabna, respectively. Yellow Mosaic 

Virus infection was lower in (15.2 and 10%) in 

BARI Dherosh-2 than in local variety (48.7 and 

40%) in the tested locations. The highest gross 

margin was also obtained from BARI Dherosh-2 at 

both the locations. 

On-farm trial of BARI developed ridge gourd 

variety  

A field trial was conducted in Cumilla, Satkhira 

and Rangpur during the Kharif 2017 to evaluate the 

performance of BARI Jhinga-1, BARI Jhinga-2 

with a local variety. In Cumillla, BARI Jhinga-1 

(19.80 t ha-1) and BARI Jhinga-2 (20.90 t ha-1) 

produced statistically similar but 32-39% higher 

yield than local variety (15.00 t ha-1). The yield of 

BARI Jhinga-1 (17.98 t ha-1) was significantly 

higher than BARI Jhinga-2 (11.72 t ha-1) in 

Satkhira. In Rangpur, higher yield (21.26.t ha-1) 

was obtained from BARI Jhinga -1 followed by 

BARI Jhinga -2 (19.87 t ha-1) while lower yield 

was recorded from local variety (17.36 t ha-1). 

Farmers chose BARI Jhinga-2 and BARI Jhinga-1 

for higher yield potential, green color, narrow 

shape and flower 7-8 days earlier than local variety. 

On-farm trial of BARI developed winter tomato 
varieties 

A trial was conducted in Cumilla, Khulna, 
Gopalganj, Patuakhali, Noakhali, Bandarban and 
Rajshahi during the Rabi 2017-18 to evaluate the 
performance of BARI developed winter tomato 
varieties at different locations of the country. Three 
BARI Tomato varieties viz. BARI Tomato-16, 
BARI Tomato-17 and BARI Tomato-18 with a 
locally available variety as check were evaluated in 
the study. BARI Tomato-15 performed better in 
Gopalganj (93.00 t ha-1) while BARI Tomato-16 in 
Noakhali (64.83t ha-1) and Rajshahi (62.59 t ha-1). 
The yield of BARI Tomato-17 was recorded higher 
in Khulna (75.19 t ha-1) and Noakhali (60.82 t ha-1) 
and BARI Tomato-18 in Cumilla (67.1 t ha-1). The 
highest gross margin was obtained from BARI 
Released tomato varieties in all the locations.            

On-farm trial of BARI winter hybrid tomato 
varieties 

A trial was conducted in Cumilla, Khulna, 
Narsingdi, Patukhali, Mymensingh, Bandarban, 
Pabna and Rajshahi during the Rabi 2017-18 to 
evaluate the performance of BARI hybrid tomato 
varieties at farmer’s field. Two BARI hybrid 
tomato varieties viz. BARI Hybrid Tomato-5 and 
BARI Hybrid Tomato-9 along with local (hybrid) 
were evaluated in the farmers’ field. BARI Hybrid 
Tomato-5 produced the maximum yield in 
Mymensingh (86.31 t ha-1), Narsingdi (80.67 t ha-1) 
and Cumilla (79.57 t ha-1) whild the BARI Hybrid 
Tomato-9 gave the maximum yield in Pabna (97.49 
t ha-1) and Khulna (89.13 t ha-1). Local hybrid 
produced lower yield in all the tested locations. The 
higher gross margin was obtained from BARI 
Hybrid Tomato varieties in all the locations.       

On-farm trial of BARI summer hybrid tomato 
varieties  

An on-farm trial was conducted in Cumilla and 
Noakhali during the Kharif 2017 to evaluate the 
performance of BARI summer hybrid tomato. Two 
BARI summer hybrid varieties viz. BARI Hybrid 
Tomato-4 and BARI Hybrid Tomato-8 were 
evaluated in the study. BARI Hybrid Tomato-4 
performed better in Cumilla (19.30 t ha-1) than 
BARI Hybrid Tomato-8 (14.34 t ha-1). BARI 
Hybrid Tomato-8 produced higher yield at Hazirhat 
(37.45 t ha-1) and Feni (36.61) of Noakhali 
compared to BARI Hybrid Tomato-4 which were 
35.55 and 32.80 t ha-1, respectively. Seedling 
mortality due to bacterial wilt was observed in both 
the varieties. 
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On-farm trial of BARI spinach varieties 

An experiment was conducted in the farmers’ field 
at Cumilla, Noakhali, Patuakhali and Pabna during 
the Rabi 2017-18 to evaluate the performance of 
BARI Palongsak-1 among the farmers. BARI 
Palongsak-1 and a local variety were included as 
check in the experiment. BARI Palongsak-1 
produced the higher yield than local variety at 
Cumilla (14.70 t ha-1), Noakhali (22.74 t ha-1), 
Patuakhali (10.80 t ha-1) and Pabna (26.14 t ha-1) 
than local variety which were 12.64, 13.61, 8.60 
and 22.55 t ha-1, respectively.    

On-farm trial on seed production of onion 
varieties in Faridpur  

A trial was carried out at the FSRD site, 
Hatgobindapur, Faridpur during the rabi 2017-18 to 
evaluate the seed production performance and 
economic return of onion varieties.  BARI Piaz-1 
and BARI Piaz-4, and popular cultivar Taherpuri 
(Rajshahi) were evaluated against Faridpur local. 
The experiment was laid out in RCB design with 
five dispersed replications. Onion bulb of BARI 
Piaz-1, Taherpuri and Faridpur local @ 2100 kg ha-

1 and BARI Piaz-4 @ 2700 kg ha-1 was planted 
during 5-8 December 2017, respectively. The 
highest seed yield (552 kg ha-1) was obtained from 
BARI Piaz-4. The highest gross return was 
obtained from BARI Piaz-4 (Tk. 358800 ha-1) 
followed by BARI Piaz-1 (Tk. 339430 ha-1). The 
highest gross margin was obtained from BARI 
Piaz-1 (Tk. 102130 ha-1). Farmer's preferred the 
onion var. BARI Piaz-4 and BARI Piaz-1 for their 
bigger size umbel and maximum number of seeds 
per umber than other.  

On farm trial of different varieties of chilli in 
saline areas  

An experiment was conducted at the MLT sites, 
Kuakata, Patuakhali and Daulatkhan, Bhola during 
the rabi 2017-2018 to evaluate the performance of 
chilli var. BARI Morich-1, BARI Morich-2 and 
BARI Mrich-3 and to find out suitable variety for 
coastal saline area. It was observed that the var. 
BARI Morich-1(10.84 t ha-1) and BARI Morich-2 
(9.83 t ha-1) produced higher green chilli yield in 
Patuakhali. On the contrary, BARI Morich-2 
produced the highest dry fruit yield (2.30 t ha-1) 
Bhola.The highest gross return as well as gross 
margin was obtained from BARI developed morich 
varieties. In Patuakhali, among the tested varieties 
farmers preferred BARI Morich-1 because it is 
good for using as green chilli. However in Bhola, 
farmers are interested to cultivate BARI developed 

high yielding chilli varieties. They demand seeds 
for next year cultivation.   

Performance of onion varieties at char land 
areas 

An experiment was conducted in charland areas of 
Mymensingh and Jamalpur districts during the rabi 
2017-18 to evaluate the performance of BARI 
developed onion varieties (viz. BARI Peaz-1 and 
BARI Peaz-4) with local (Faridpuri) one. It was 
laid out in RCB design with three replications in 
each location. In Mymensingh the highest bulb 
yield was obtained from BARI Peaz-4. It also 
contributed the maximum gross return and gross 
margin.  At Jamalpur location indicated that the 
highest bulb yield (12.0 t ha-1) was recorded from 
local cultivar and BARI Piaz-1 produced the lowest 
bulb yield (5.68 t ha-1). In Mymensingh farmers 
happy with the yield of BARI Peaz-4 and they 
demand seeds for next year cultivation.  However 
in Jamalpur, farmers are highly impressed with 
local variety for higher yield as well as economic 
return.Onion variety BARI Piaj-4 could be 
economically profitable at Mymenshing and local 
cultivar at Jamalpur 

Performance of BARI developed garlic varieties 
in high Barind tract and coastal area 

An experiment was conducted was conducted at the 
MLT sites, Godagari, Rajshahi and Bauphal and 
Kuakata under Patuakhali during the rabi 2017-
2018 to know the performance of garlic varieties in 
Barind Tract and coastal areas. Five varieties of 
garlic viz. BARI Rashun-1, BARI Rashun-2, BARI 
Rashun-3, BARI Rashun-4 and local were used. 
Among the tested varieties BARI Rashun-2 gave 
the highest bulb yield (6.23 t ha-1) at Godagari 
while local variety gave minimum bulb yield (5.03 
t ha-1). But in both locations under Patuakhali the 
garlic var. BARI Rashun-4 gave the highest bulb 
yield (5.6 & 4.7 t ha-1 at Bauphal and Kuakata, 
respectively) and local cultivar gave the lowest 
bulb yield (4.40 t ha-1) at Bauphal and 3.84 t ha-1 at 
Kuakata. In Rajshahi, farmers are happy to get 
higher yield from garlic var. BARI Rashun-2 with 
minimum infestation of pest and diseases. But in 
Patuakhali, garlic is not commercial crop where 
farmers show interest to var. BARI Rashun-4 for its 
higher bulb yield.   

On-farm trial of BARI ginger variety in 
modhupur tract ecosystem 

A trial was conducted at the MLT site, Modhupur 
and Ghatail under AEZ-28 during 2017-18 to 
evaluate the performance of BARI released ginger 
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varieties in Modhupur Tract area. In the trial ginger 
variety viz., BARI Ada-1 was evaluated with local 
one. The experiment was laid out in RCB design 
with three replications. The highest rhizome yield 
was recorded from BARI Ada-1 (11.03 & 11.94 t 
ha-1) and the lowest was in local (7.65 & 8.35 t ha-

1) at MLT sites, Modhupur and Ghatail, 
respectively. The higher gross return and gross 
margin was obtained from BARI Ada-1 at both the 
locations. Farmers showed interest to cultivate 
BARI Ada-1 for its higher yield potentiality and 
less disease and pest infestation. BARI Ada-1 also 
gave the higher gross return against local check 
variety. 

On-farm adaptive trial of coriander at saline 
and char land area 

An experiment was conducted at the MLT sites, 
Koyra, Khulna, Bauphal and Kuakata, Patuakhali 
and Sariakandi, Bogra during the rabi 2017-18 to 
evaluate the performance of BARI developed 
coriander varieties. Two coriander varieties viz. 
BARI Dhonia-1 and BARI Dhonia-2 along with 
local (check) were evaluated in the study. Among 
the tested varieties BARI Dhonia-2 performed 
better and produced statistically highest seed yield 
and economic return in all locations. In Khulna and 
Bogura, farmers showed interest on BARI Dhonia-
2 was for its higher yield and economic return. In 
Patuakhali, farmers expressed that they got more 
economic benefited from coriander leaf than 
coriander seed because leaf price is higher than 
seed price and it takes less time compared to seed 
production.  

On-farm verification trial of fenugreek at 
coastal and char land 

An experiment was conducted at the MLT sites, 
Bauphal and Kuakata under Patuakhali and 
Sariakandi, Bogra during rabi season of 2017-18 
with var. BARI Methi-1, BARI Methi-2 and local 
methi to observe their performance. The local 
cultivar gave higher seed yields (0.93 and 0.85 t ha-

1) compared to BARI Methi-1 (0 .77 and 0.70 t ha-

1) at both locations under Patuakhali. BARI Methi-
2 produced higher yield (1.64 t ha-1) than local 
cultivar at Sariakandi and Bogra. The highest 
grosss return (Tk. 196800 ha-1) and gross margin 
(Tk. 128650) were also obtained from BARI 
Methi-2 at Sariakhandi, Bogra. In Patuakhali, 
farmers expressed that methi marketing is one of 
the problem. In Bogura, farmers preferred both 
BARI Methi-1 and BARI Methi-2 over local 
variety due to higher yield. On the other hand, 
Methi is one of the suitable economic crop can be 

cultivated successfully at char land of Sariakandi, 
Bogura and fallow land at Patuakhali.  

On-farm verification trial of black cumin at 
char land 

A trial was conducted in char land at the MLT site, 
Sariakandi, Bogra during the rabi 2017-18 to 
evaluate the performance of black cumin var. BARI 
Kalozira-1. It was laid out in RCB design with 
eight replications. The seeds were sown on 23 
November 2017 and crop was harvested on 24 
March 2018. BARI Kalozira-1 performed better 
and produced higher seed yield (1.15 t ha-1) against 
the local check variety. Though, the black cumin is 
a new crop at the char land of Sariakandi, Bogura 
but farmers are interested to cultivate BARI 
Kalozira-1 for its higher yield economic reurn.  

On-farm adaptability trial of fennel variety at 
saline area 

The experiment was conducted at the MLT site, 
Koyra, Khulna during the rabi 2017-18 to evaluate 
the performance of BARI developed two fennel 
varieties viz. BARI Fennel-1 and BARI Fennel-2 
along with local (check) at farmers field. It was laid 
out in a RCB design with three replications and 
seeds were sown on 28 November 2017 continually 
in 30 cm row spacing.There was no significant 
yield difference among fennel varieties, however, 
BARI Fennel-2 produced numerically highest seed 
yield (1.41 t ha-1) and gross return (Tk. 116800 ha-

1) with gross margin (Tk. 68100 ha-1). Farmers 
experienced with lodging problem of local fennel 
cultivar. They preferred BARI Mouri-2 because it 
has no lodging tendency more over its seeds are 
little bit larger in size than local. There was no 
significant yield difference among fennel 
varieties.However, farmers preferred BARI Mouri-
2 for its stiffness and larger seeds. 

On-farm trial of minor spices crop in high 
Barind tract rajshahi and char land of faridpur 

The trial was conducted at the FSRD site, 
Kadamshahar, Rajshahi and Char land of Faridpur 
during the rabi 2017-18 to select suitable minor 
spices for these areas. Six varieties of four minor 
spices crops namely BARI Methi-1, BARI Mouri-
1, BARI Mouri-2, BARI Dhonia-1, BARI Dhonia-
2 and BARI Kalojera-1 were used in this 
experimentation. Among the tested minor spices 
Fennel (Mouri) performed better in respect of yield 
and economic returns in both the locations. In 
Rajshashi, BARI Mouri-2 gave the highest seed 
yield (1.57 t ha-1). BARI Mouri-2 also contributed 
maximum gross return (Tk. 219800 ha-1) and gross 
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margin (Tk. 184200 ha-1), it might be due to higher 
yield and unit price. The var. BARI Mouri-1 
provided the highest gross return (Tk. 225368 ha-1) 
and gross margin (Tk. 166917 ha-1). In Rajshahi, 
farmers are happy to get higher gross return and 
gross margin from minor spices BARI Mouri-2 for 
its higher market price. In Faridpur, farmers are 
pleased with the yield and economic return of 
fennel and black cumin variety. However, BARI 
Mouri-2 may be recommended as profitable minor 
spice for Faridpur and Rajshahi region. 

On-farm trial of BARI developed turmeric 
varieties   

The experiment was conducted at the MLT sites, 

Modhupur and Ghatail, Tangail under AEZ-28 and 

Horipur, Jointiapur, Sylhet under AEZ-29 during 

2017-18 to evaluate the yield performance of BARI 

released turmeric varieties. Three turmeric varieties 

viz., BARI Halud-3, BARI Halud-4 and BARI 

Halud-5 were evaluated with local one. The highest 

yield was recorded from BARI Halud-4 (26.45 and 

26.75 t ha-1) and the lowest in local (11.69 and 

13.42 t ha-1) at MLT sites, Modhupur and Ghatail, 

respectively. In Sylhet, the highest rhizome yield 

was recorded from BARI Halud-4 (21.05 t ha-1). 

The highest gross return and gross margin was also 

obtained from BARI Halud-4 in Tangail, farmers 

showed interest with the BARI Halud-4 for its 

higher yield potentiality and tolerance to diseases. 

In Sylhet, farmers opined that though the BARI 

developed turmeric varieties produced higher yield 

but seeds are not available to them. Among the 

BARI varieties they chose BARI Holud-4 due to 

higher yield. 

Adaptive trial with newly released potato 

varieties 

A trial was conducted in the farmers’ field of 
Faridpur, Tangail, Jhenidah, Mymensingh, 
Patuakhali, Khulna, Rangpur, Sherpur, Narsingdi, 
Manikganj, Kishoreganj Cumilla and Gopalgonj 
during the Rabi 2017-18 to evaluate the 
performance of tuber yield of selected potato 
varieties/lines and also to know farmers’ opinion 
about the varieties. Ten Potato varieties viz. BARI 
Alu-7, BARI Alu-8, BARI Alu-35, BARI Alu-36, 
BARI Alu-37, BARI Alu-40, BARI Alu-41, BARI 
Alu-46, BARI Alu-53 and BARI Alu-72 were 
tested in all locations except Patuakhali used 8 
varieties excluding BARI Alu-7 and BARI Alu-8. 
Among the tested potato varieties, BARI Alu-40 
(yield range:25-42 tha-1) in four districts (Tangail, 

Mymensingh, Manikganj, Cumilla and Gopalgonj), 
BARI Alu-41(yield range: 22-50 tha-1) in five 
districts (Jhenidah, Patuakhali, Rangpur, Sherpur, 
Kishoreganj and Gopalgonj), BARI Alu-46 ((yield 
range:22-37 tha-1) in two districts (Khulna, 
Narsingdi and Gopalgonj) and BARI Alu-72 (37.73 
tha-1) at Gopalgonj district performed better. The 
highest gross margin and BCR observed in BARI 
Alu-41 followed by BARI Alu-40 and BARI Alu-
46. Scab infestation was observed in five locations 
and its severity was high with variety Diamant (25-
32%), Cardinal (8-35%) and above 10%was in 
BARI Alu-37 and BARI Alu-40. Late blight 
disease was observed in some locations especially 
at Rangpur (2-12%) and Cumilla (0-10%). 
Farmers’ choice of potato variety varied with 
locations mostly for yield performance and market 
value. According to farmers’ choice the popular 
variety BARI Alu-7 and BARI Alu-8 could be 
replaced with BARI Alu- 40, BARI Alu- 41, BARI 
Alu-46, and BARI Alu-72 on the basis of yield, 
economices, disease infestation and local demand. 

Promotion and dissemination of newly released 

climate smart (heat and salt tolerant) potato 

varieties 

A field trial was conducted at different location of 

Patuakhali, Barguna and Khulna for the promotion 

and dissemination of newly released Climate 
SMART (Heat and Salt tolerant) potato varieties 
viz. BARI Alu-72 and BARI Alu-73 in the farmers’ 
field during the rabi 2017-18. BARI Alu-72 
produced average 24.80 t ha-1 yield and also higher 
gross margin in all the locations. Farmers of 
Patuakhali liked BARI Alu-73 due to color & 
higher market price whereas BARI Alu-72 
demands more in Khulna due to higher yield and 
red color. The common scab incidence was 
observed in both the varieties in all the locations 
which ranged from average 1.7-3.23%. No late 
blight was found in BARI Alu-72 but a little 
infestation observed in BARI Alu-73. In 
Patuakhali, farmers were happy to observe the 
higher yield performance of the varieties against 
the heat and salt stress condition. They preferred 
BARI Alu 73 as its shape and colour is similar to 
Diamant. In Barguna, farmers preferred BARI Alu 
73 as its shape and colour where market demand 

was very low in BARI Alu 72. In Koyra, Khulna, 

Farmers reported that both BARI Alu-72 and 73 
were high yielding and suitable for cultivation in 
their land, however, they preferred BARI Alu-72 
most because of it attractive color.  
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Production of quality seed potato at farmers’ 
level through seed plot technique  

The program was conducted in Bhola and Borguna 
to produce disease free quality seeds of BARI Alu-
37, BARI Alu-40 and BARI Alu-72 during the rabi 
2017-18. Twenty-four farmers were included in 
both locations. BARI Alu-72 performed better 
followed by BARI Alu-40 and BARI Alu-37. 
Farmers were very happy to produce quality seeds 
through hands on training. They preserved seeds 
for next year cultivation. At Bhola, no incidence of 
virus and late blight disease were occurred. 
Common scab infection was found in all plots. In 
some plots root rot disease was observed and 
infection ranged from 3 to 7%. At Barguna, 
incidence of virus, common scab and late blight 
were found very low in the selected plots. In Bhola, 
farmers were happy to produce quality seeds 
through hands on training. They preserved seeds 
for next year cultivation. They preferred BARI 
Alu-72 due to red color and oval to long oval 
shaped. In Borguna, farmers preferred both the 
varieties due to its white skin and preserved seeds. 

Adaptive trial with newly released promising 
varieties of sweet potato  

A trial was conducted in Cumilla, Narsingdi, 
Kishoreganj, Manikganj, Sylhet, Jamalpurand 
Gopalgonj during the rabi 2017-18 to evaluate the 
performance of BARI released sweet potato 
varieties. Seven sweet potato varieties viz. BARI 
Misti Alu-4, BARI Misti Alu-7, BARI Misti Alu-8, 
BARI Misti Alu-10, BARI Misti Alu-11, BARI 
Misti Alu-12, BARI Misti Alu-13 and a local 
variety were tested. The experiment was laid out in 
RCB design with six dispersed replications. BARI 
Misti Alu-4,7 and 8 produced higher yield at 
Jamalpur (47.67,52.77 and 49.80 t ha-1) whereas  
BARI Misti Alu-12 produced higher yield at 
Kishoreganj (49.0 t ha-1), Sylhet (49.0 t ha-1) and 
Narsingdi (39.68 t ha-1). Among the local varieties, 
the highest yield was recorded in the farmers’ field 
of Jamalpur (46.73t ha-1). Farmers at different 
locations choose different sweet potato varieties. 
Farmers of Jamalpur, expressed their satisfaction to 
BARI Sweet Potato-7 due to its higher yield. 
Farmers of Cumilla and Chandpur satisfied with 
the yield performance, size, and shape, red in 
colour and sweeter in taste of BARI Misti Alu-8. 
Farmers of Narsingdi interested to grow BARI 
Misti Alu-12 and BARI sweet potato-8 due to 
higher yield potentiality. Farmers at Kishoreganj 
contented to observe the yield and carotene rich 
BARI Misti Alu varieties as well as less infestation 
of disease and insect, but BARI Misti Alu-12 was 

comparatively less sweet among the five BARI 
varieties. At Manikganj, farmers were satisfied 
regarding BARI Misti Alu-13 due to high yielding, 
red colored and sweet in taste. Farmers in Sylhet 
showed interest to cultivate BARI developed color 
flesh sweet potato especially BARI Mishti Alu-12 
due to its orange flesh and higher market demand. 
Gopalgonj farmers prefer BARI Misti Alu -8 due to 
its attractive color and they demanded the supply of 
vine for next year cultivation. However, BARI 
Misti Alu-4 and 7 could be extended at Jamalpur, 
BARI Misti Alu-8 at Gopalgonj and BARI Misti 
alu-12 could be extended at Narsingdi, Kishoreganj 
and Sylhet for higher yield and Economic return. 

On-farm trial of potato varieties 

The trial was conducted in the charland of Faridpur, 
coastal area of chokoria, Coxsbazar and haor area of 
Kishoreganj during the rabi 2017-18 to evaluate the 
performance of the different potato varieties and to 
popularize among the farmers. BARI released 10 
potato varieties in Faridpur (BARI Alu-7, BARI 
Alu-8, BARI Alu-35, BARI Alu-36, BARI Alu-37, 
BARI Alu-40, BARI Alu-41, BARI Alu-46, BARI 
Alu-53 and BARI Alu-72), 4 varieties (BARI Alu-7 
BARI Alu-8, BARI Alu-25 and BARI Alu-28) in 
Kishoreganj and 2 varieties (BARI Alu-72 and 
BARI Alu-73) in Cox’s bazar were tested. The trial 
was laid out in RCB design with dispersed 
replications. Among the tested potato varieties BARI 
Alu-7, BARI Alu-41, BARI Alu-46 and BARI Alu-
72 performed better at most of the locations. Scab 
infestation was observed at most of the locations and 
its severity was high with variety Diamant. Farmers’ 
choice of potato varieties varied with locations 
mostly for yield performance and skin colour. 
Diamant could be replaced with BARI Alu- 72, 
BARI Alu- 41and BARI Alu-46 on the basis of yield 
and less infestation of disease. In Faridpur, the 
highest cutworm infestation in tuber was observed in 
BARI Alu-72 (6.35 %) followed by BARI Alu-41 
(5.90 %). Common scab infection was observed the 
highest in BARI Alu-7 (45.37 %) and the lowest in 
BARI Alu-36 (1.75 %) where no infection was 
observed in BARI Alu-36. In Coxs bazaar, farmers 
are very much interested to grow BARI Alu- 72 due 
to its higher yield. In Kishoreganj, farmers are very 
much interested to grow BARI Alu- 7 due to its 
higher yield. They have demanded disease resistant 
high yielding potato seed to cultivate next year.  

Adaptive trials with newly released varieties of 
panikachu 

A trial was conducted in six farmers’ field at Bogra 
and Sherpur to observe the performance of BARI 
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aroid varieties viz. BARI Panikachu-1, 2, 3, 4 and 5 
with the local cultivars.  At Bogra, BARI 
Panikachu-1 gave the highest stolon yield (24.16 t 
ha-1) but highest rhizome yield (35.42 t ha-1) was 
obtained from BARI Panikachu-5. Higher gross 
margin from BARI Panikachu-2 was obtained due 
to higher market prize of stolon. At Sherpur, the 
highest stolon yield (11.23 t ha-1) was recorded 
from BARI Panikachu-1 but the highest rhizome 
yield (26.49 t ha-1) was obtained from the variety 
BARI Panikachu-3. Gross margin differed due to 
yield variation and market price of rhizome and 
stolon was similar for all the varieties. Farmers 
were interested to grow BARI panikachu-2 because 
of its short, succulent and thick stolon and higher 
gross return due to high market price.  

On-farm trial of mukhikachu varieties at 
farmers’ field of sherpur 

Three varieties viz. BARI Mukhikachu-1, BARI 
Mukhikachu-2 and local variety were evaluated in 
the farmers’ field atthe FSRD site, Kushumhati, 
Sherpur during 2017. Randomized complete block 
design was followed with three replications for the 
experiment. The seeds of mukhikachu were sown 
on March 16, 2017. The crop was harvested on 
September 18, 2017. The highest yield (20.53 t ha-

1) was recorded from BARI Mukhikachu-1 and the 
lowest (17.25 t ha-1) was in local variety. Farmers 
satisfied with BARI Mukhikachu-1 for higher yield 
as well as economic return. 

On-farm trial of blackgram varieties in the 
charland  

A field trial was conducted at Dolirkandi, 
Sariakandi and Boisaki, Dhunut, Bogura during the 
Kharif 2, 2017-18 to evaluate the performance of 
modern black gram variety. BARI Mash-3 gave the 
satisfactory yield (1.34 t ha-1 at Sariakhandi and 
1.41 t ha-1 at Boishaki) over the local (0.91 t ha-1 at 
Sariakhandi and 1.25 t ha-1 at Boishaki) variety. 
The highest gross margin was also obtained from 
BARI Mash-3 in both the locations. Previously 
farmers of the area were cultivated local variety. 
They are happy to see the new variety and 
interested to grow BARI Mash-3 for its higher 
yield. BARI Mash-3 would be economically 
profitable for charland of Sariakandi and Dhunut of 
Bogura. 

Performance of onion varieties at char land of 
Mymensingh 

A field trial on onion was carried out at charland of 
Gouripur and Sadar Upazila of Mymensingh during 
the rabi 2017-18 under farmers’ field condition to 

evaluate the comparative performance of BARI 
developed onion varieties with local variety. BARI 
Peaz-1, BARI Peaz-4 and local (Faridpuri) were 
tested in the study. The highest bulb yield was 
obtained from BARI Peaz-4 in both the locations.  
The second highest yield was recorded with BARI 
Peaz-1 (22.78 t ha-1) while Mymensingh sadar the 
local variety (12.24 t ha-1) produced the second 
one. The economic performance of those two 
BARI developed varieties in Gouripur showed 
better than that of local. The highest gross return 
(Tk. 727200ha-)1 and gross margin (Tk. 654290 ha-
1) of the same location was (, Tk. 649990ha-1, 
respectively) in BARI Peaz-4. BARI Peaz-1 also 
gave an attractive gross return (Tk. 455600 ha-)1 

and gross margin (Tk. 378390 ha-1). Farmers are 
happy having the BARI developed onion varieties. 
They have chosen BARI Peaz-4 on the basis of 
yield potentiality, shape and size and attractive 
color.  

On-farm trial of lentil varieties 

The trial was carried out at Boisaki char, Dhunut, 
Bogura during the Rabi 2017-18 to evaluate the 
performance of lentil varieties and to promote their 
adoption among the farmers. BARI developed 
lentil varieties viz. BARI Masur-4, BARI Masur-5, 
BARI Masur-6 and BARI Masur-7 along with local 
(check) were evaluated in the study. BARI Masur-6 
provided highest yield (1.37t ha-1) among the tested 
varieties. The highest gross return (Tk. 97300 ha-1) 
and gross margin (Tk. 68865 ha-1) were also 
achived with the variety BARI Masur-6. Farmers 
are interested to cultivate BARI Masur-6 for its 
higher yield and economic return. 

On-farm trial on seed production of onion 
varieties in faridpur 

A trial was carried out at the FSRD site, 
Hatgobindapur, Faridpur during the rabi 2017-18 to 
evaluate the performance of different onion 
varieties for seed production and to increase 
production and economic return. BARI Piaz-1 and 
BARI Piaz-4 along with one popular local variety 
Taherpuri were evaluated against a Faridpur local 
cultivar. The experiment was laid out in RCB 
design with five dispersed replications. The highest 
seed yield (552 kg ha-1) was obtained from BARI 
Piaz-4. The highest gross return was obtained from 
BARI Piaz-4 (Tk. 358800 ha-1). Faridpur local gave 
the lowest gross return of Tk. 263120 ha-1 due to 
get lowest seed yield. Farmers preferred BARI 
Piaz-4 due to its higher seed yield and income. The 
umbel size of BARI Piaz-4 was bigger than the 
other varieties/cultivars. They found higher number 



  BARI Annual Report 2017-18 ▐   313 

of seeds per umber in BARI Piaz-4 compared to the 
others. 

On-farm trial of grass pea varieties relaying 
with broadcast aman in faridpur region 

A field trial was conducted at the FSRD site, 
Hatgobindapur, Faridpur and MLT sites Rajbari 
and Madaripur during 2017-18 to evaluate the 
performance of BARI grass pea varieties in relay 
condition with B. Aman and to popularize BARI 
grass pea varieties among the farmers. BARI 
Khesari-2, BARI Khesari-3 were evaluated against 
a local cultivar. It was laid out in RCB design with 
three replications. In all locations, the highest seed 
yield was obtained from BARI Khesari-2 (1.14-
1.41 t ha-1). The highest gross return (Tk. 49100 ha-

1) and gross margin (Tk 21766 ha-1) was obtained 
from BARI Khesari-2. Farmers were happy to 
observe the highest seed yield from BARI Khesari-
2 and they showed interest to cultivate with the 
variety in next year. The variety may be 
recommended as extension message for large scale 
production in Faridpur and its extrapolation area.  

On-farm trial of gladiolus varieties under acidic 
soil conditions in Sylhet region 

An On-farm trail of BARI gladiolus varieties was 
set at the MLT site, Moulvibazar during the Rabi 
2017-18 to find the possibility of growing gladiolus 
in Sylhet region. Three varieties of BARI Gladiolus 
were tested with three replications viz; BARI 
Gladiolus-3, BARI Gladiolus-4 and BARI 
Gladiolus-6 were tested. Amoung the three 
varieties, BARI Gladiolus-4 performed better in 
terms of spike production and economic return. 
The highest gross return (Tk. 618048 ha-1) as well 
as gross margin (Tk. 347198 ha-1) was also 
recorded in BARI Gladiolus-4. The lowest gross 
return (Tk. 595548 ha-1) as well as gross margin 
(Tk. 324698 ha-1) was obtained from BARI 
Gladiolus-6.  Farmers showed keen interest on 
BARI Gladiolus 4 production as it is a highly 
income generating new crop in the sylhet region. 
Farmers demanded training on gladiolus 
productioin and its post harvest management 

On-farm evaluation of winter leafy vegetables 
under acidic soil of Sylhet region 

An experiment was carried out in farmer’s field at 
Guptorgao, Sylhet during the rabi 2017-18 to 
assess the performance of BARI developed winter 
leafy vegetable varieties under acidic soil and to 
popularize them to farmers. Three varieties viz: 
BARI Chinashak-1; BARI Batishak-1 and BARI 
Chinese cabbage-1 were used in the trial. BARI 

Batishak-1 produced the highest bunch yield (27.68 
tha-1) followed by BARI Chinese cabbage-1(25.57 t 
ha-1). In respect of monetary benifit higher gross 
return (Tk. 384020 ha-1) and gross margin (Tk. 
252870 ha-1) were obtained from BARI Chinashak-
1. Farmers showed interest to cultivate BARI 
Batishak-1 due to higher yield and economic 
return.  

Performance of BARI released short duration 
mustard varieties in high Barind tract 

A field trial was conducted in the farmer’s field at 
Kadamshahar, Godagari, Rajshahi during 2017-
2018 to know the performance of short duration 
mustard varieties in High Barind Tract. Four 
mustard varieties viz. BARI Sharisha-14, BARI 
Sharisha-15, BARI Sharisha-17 and Tori-7 were 
tested in the farmer’s field. BARI Sharisha-17 gave 
the maximum seed yield (1.48 t ha-1) and Tori-7 
gave the minimum one (0.73 t ha-1). Farmers are 
happy to get higher yield from the variety of BARI 
Sharisha-17. Pest attack was lower in the variety. 
BARI Sharisha-17 may be recommended for 
mustard production in High Barind Tract instead of 
BARI Sharisha-14.  

On-farm trial of BARI developed garlic 
varieties in high Barind tract 

A field trial was conducted in the farmer’s field at 
Chabbishnagar, Godagari, Rajshahi during 2017-
2018 to know the performance of garlic varieties at 
Barind area. Five varieties of garlic viz. BARI 
Rashun-1, BARI Rashun-2, BARI Rashun-3, BARI 
Rashun-4 and local were tested at farmer's field. 
BARI Rashun-2 gave the maximum bulb yield 
(6.23 t ha-1) while local variety gave minimum bulb 
yield (5.03 t ha-1). Farmers preferred BARI 
Rashun-2 and BARI Rashun-4 for their higher 
yield, income and bold bulb size. Pest attack was 
lower in those varieties. 

On-farm trial of minor spices crop in high 
Barind tract 

A field trial was conducted at the farmer’s field of 
FSRD site, Kadamshahar, Rajshahi during the Rabi 
2017-18 to select suitable minor spices by on farm 
trial under Barind environments. Six minor spices 
namely, BARI Methi-1, BARI Mouri-1, BARI 
Mouri-2, BARI Dhonia-1, BARI Dhonia-2 and 
BARI Kalojera-1 were tested in the study. Among 
the tested minor spices BARI Mouri-2 gave the 
highest coriander equivalent yield (2.75 t ha-1) 
followed by BARI Mouri-1 (2.66 t ha-1). The 
maximum gross return (Tk.220000 ha-1), gross 
margin (Tk.184400 ha-1) and BCR (6.18) were 
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found in BARI Mouri-2. BARI Mouri-1 and BARI 
Mouri-2 would be economically profitable for 
cultivation in HBT. Farmers are happy to get 
higher gross return and gross margin from minor 
spice of BARI Mouri-1 and BARI Mouri-2 for its 
higher market price.  

Adaptive trials of drought toleant BARI hybrids 
maize in high Barind tract 

A field trial was conducted at the FSRD site, 
Kadamshahar, Godagai, Rajshahi during the Rabi 
2017-18 to observe the performance of BARI 
hybrid maize varieties in drought prone areas and 
to disseminate and popularize BARI Hybrid maize 
to the farmers in High Barind Tract. It was laid out 
in a randomized complete block design with three 
dispersed replication. Three hybrids viz. BARI 
Hybrid maize-12, BARI hybrid maize-13 and NK-
40. Seeds were sown at proper soil moisture 
condition on 03 December 2017. BARI Hybrid 
Maize-13 gave the highest grain yield (7.8 t ha-1). 
The lowest grain yield (6.91 t ha-1) was obtained 
from BARI Hybrid Maize-12. NK-40 showed 
intermediate results. Farmers’ opined that white 
maize flour can be consumed mixing with that of 
wheat (wheat: maize = 2:1) and its taste is light 
sweet. Farmers’ also opined that, at the maturity 
stage, BARI hybrid maize-13 was remained green 
and its top part can be used as fodder. BARI hybrid 
maize-13 can be grown in High Barind Tract by 
providing only one irrigation.. 

Validation trial of colored vegetable for winter 
and summer season  

The trial was conducted during November 2017 to 
April 2018 at the FSRD site, Hazirhat, Noakhali to 
evaluate the performance of colored vegetable and 
to popularize the colored vegetables among the 
farmers as well as the consumers. Nine different 
colored vegetables viz. Red Cabbage, Red Yard 
long bean, Green Capsicum, Red Radish, Red 
Amaranth, Broccoli, Black Brinjal, Black Chilli 
and Cherry Tomato were included in the study. 
Different vegetables yielded differently according 
to their potentiality. Red Radish (46.3 t ha-1) and 
Red Cabbage (42.4 t ha-1) produced more yield 
compared to other vegetables. Farmers chose the 
color of Red cabbage and radish as these crops are 
new in the locality. Though Red Amaranth gave 
lowest yield (11.5 t ha-1) among the vegetables yet 
it has good acceptance among the farmers. Green 
capsicum showed better yield performance as 17.7 
t ha-1. Yield potentiality was recorded in Black 
Brinjal and Broccoli as 32.9 and 13.8 t ha-1, 
respectively. Farmers were enthusiastic to grow 

black Chilli (13.9 t ha-1) due to its high bearing 
capability. The highest gross margin (Tk. 1078400, 
103500 and 817150 ha-1 were obtained from 
cabbage, black brinjal and red amaranrth, 
repectively. Farmers were interested to cultivate 
colored vegetables due to their good yield and 
demand if seed and seedlings are available. 

On-farm trail of groundnut varieties at charland 
of Bhuapur  

The trial was conducted under charland situation at 
the MLT site Bhuapur, Tangail (AEZ-8) during the 
Rabi 2017-2018 to find out the suitable groundnut 
variety for the charland of Bhuapur and to 
popularize them among the farmers. Five improved 
varieties of groundnut viz., BARI Chinabadam-8, 
BARI Chinabadam-9, BARI Chinabadam-10, 
Binachinabadam-7, Binachinabadam-8 and a local 
variety (Dhaka-1) were used in the experiment. The 
highest pod yield (2.64 t ha-1) and maximum 
shelling percentage (63.01%) was recorded in 
BARI Chinabadam-8. The lowest pod yield (1.40 t 
ha-1) was obtained from local variety (Dhaka-1) 
and the lowest selling parentage (50.05%) found in 
Binachanabadam-8. Farmers preferred BARI 
Chinabadam-8 for its higher yield. They also 
opined that pest infestation was less in HYV 
varieties compared to local one. 

On-farm trial of BARI hybrid tomato varieties 

A trial was conducted at the FSRD site Elenga and 
MLT Site Ghatail, Tangail during the Rabi 2017-18 
to evaluate the performance of BARI released 
Hybrid Tomato varieties and popularize the 
varieties among the farmer’s field. BARI Hybrid 
Tomato-5, BARI Hybrid Tomato-7, BARI Hybrid 
Tomato-9 and Local available Hybrid Tomato 
(F1:Anoki) were evaluated in the study. The 
experiment was conducted in RCB design with six 
dispersed replications in both the locations. The 
results showed that the highest fruit yield 97.67t ha-

1 and 98.67 t ha-1 were recorded in FSRD Site, 
Elenga and MLT Site, Ghatail from the variety 
BARI Hybrid Tomato-5. Local Hybrid Tomato (F1: 
Anoki) produced yield (84.33 t ha-1) at FSRD Site, 
Elenga and the lowest yield (53.40 t ha-1) at MLT 
Site, Ghatail. The highest gross margin (Tk. 
1288982 ha-1 at Elenga and Tk. 1303982 in 
Ghatail) were obtained from variety BARI Hybrid 
Tomato-5 in both the location, respectively. 
Farmers showed their interest to grow the BARI 
Hybrid Tomato varieties for its higher yield, 
uniform size, attractive color and higher economic 
return. They opined that seed should be available in 
local market. 
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On-farm trial of BARI winter tomato varieties 

A trial was conducted at the FSRD site Elenga and 
MLT Site Ghatail, Tangail and MLT site, 
Munshiganj during the Rabi 2017-18 to evaluate 
the performance of BARI released tomato varieties 
and popularize the varieties in the farmer’s. BARI 
Tomato-14, BARI Tomato-15, BARI Tomato-16 
and BARI Tomato-17 were evaluated at Tangail. 
At munshiganj, a local hybrid was used as check 
with BARI varieties. The experiment was 
conducted in RCB design with six dispersed 
replications. BARI Tomato-16 gave the highest 
fruit yield (88.8 t ha-1) at Elenga, Tangail and 
BARI Tomato-14 (91.8 t ha-1) at Ghatail, Tangail 
whereas BARI Tomato-15 (74.4 t ha-1) gave the 
highest yield at Munshiganj. BARI developed 
varieties were found less infested by pest and was 
tolerant to diseases. Farmers preferred BARI 
Tomato-14 and BARI Tomato-15 due to their 
higher yield and longer shelf life in both locations. 
Farmers also opined that BARI released tomato 
varieties are less susceptible to bacterial wilt and 
leaf curl virus than existing variety.  

On-farm trial of BARI turmeric variety in 
modhupur tract ecosystem 

The trial was conducted at MLT site, Modhupur 
and MLT site, Ghatail under AEZ-28 during 2017-
18 to evaluate the yield performance of BARI 
released turmeric varieties in Modhupur Tract area. 
BARI Halud-4 and BARI Halud-5 were evaluated 
with local one. The experiment was laid out in 
RCBD with three replications. Seeds were sown on 
19-26 April, 2017 at MLT site, Modhupur and 29 
April to 05 May, 2017 at MLT site, Ghatail at 
maintaining a distance of 50cm × 25cm. Seed rate 
used in the land was 2000 kg per hectare. The 
highest yield was recorded from BARI Halud-4 
(26.45 and 26.75 t ha-1) and the lowest in local 
(11.69 and 13.42 t ha-1) at MLT site, Modhupur and 
MLT site, Ghatail, respectively. The highest gross 
return, gross margin and BCR were obtained from 
BARI Halud-4 in both of the location. Farmers of 
the area showed their keen interest with the BARI 
Halud-4 for their higher yield potentiality and 
tolerance to diseases. 

On-farm trial of BARI ginger variety in 
modhupur tract ecosystem 

The experiment was conducted at MLT site, 
Modhupur and MLT site, Ghatail under AEZ-28 
during 2017-18 to evaluate the adaptability and 
yield performance of BARI released ginger 
varieties in Modhupur Tract area. In the study one 

ginger variety viz., BARI Ada-1 was evaluated 
with local one. The highest yield was recorded 
from BARI Ada-1 (11.03 & 11.94 t ha-1) and 
lowest in local (7.65 & 8.35 t ha-1) at MLT site, 
Modhupur and MLT site, Ghatail, respectively. The 
highest gross return, gross margin and BCR 
obtained from BARI Ada-1 in both the locations. 
Farmers of the area showed their keen interest with 
the BARI Ada-1 for its higher yield potentiality 
and less disease and pest infestation.  

Performance of soybean varieties under rainfed 
condition 

A trial was conducted at six (06) farmer’sfield of 
Char Jangalia under MLT site of Lakshmipur and 
at MLT site, Daulatkhan, OFRD Bhola during Rabi 
season of 2017-2018 to select suitable soybean 
variety for charland under rainfed condition. Five 
soybean varieties namely: BINA soybean-3, BINA 
soybean-4, BARI Soybean-5, BARI Soybean-6 and 
local variety (Shohag) were evaluated.  Among the 
tested varieties, the highest seed yield was obtained 
from BARI Soybean-6 (2.22 t ha-1 at Lakshmipur 
and 1.68 t ha-1at Bhola).The lowest seed yield was 
obtained from the local variety(1.73 tha-1 at 
Lakshmipur and 1.42 tha-1 at Bhola). BARI 
Soybean-6 is highly accepted by the farmers for its 
comparatively early maturity, higher yield as well 
as higher gross return in both the locations.  

On-farm adaptive trial of sunflower 

The trial was conducted at MLT site, Pirojpur the 
rabi season of 2017-208 to select suitable variety of 
sunflower and to increase production and income. 
A total of 3 varieties were tested (BARI 
Surjamukhi-2, Hysun 33 and Syngenta). Seeds 
were sown during 29 December to 05 January 
2017. Fertilizers were applied @ 90-35-80-30-3.6-
1.0 kg ha-1 of NPKSZnB respectively. The highest 
yield was observed from BARI Surjamukhi-2 (2.20 
t ha-1) followed by Syngenta (1.85) and Hysun 33 
(1.80). The head and seed of BARI Surjamukhi-2 is 
bigger compared to Syngenta and Hysun 33.  
Farmers are willing to cultivate BARI Surjamukhi- 
2 if seeds are available to their local market with 
lower price. 

Performance of hybrid maize varieties in jhum 
cultivation 

An experiment was conducted at Tukhungpara hill 
valleys in Bandarban during the kharif 2017 with 
BARI maize varieties in Jhum culture. Four 
varieties were considered as test material viz. 
BARI Hybrid Maize (BHM)-7, BHM-9, BHM-12 
and NK 40. The highest whole cob yield was 
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recorded in NK 40 (2005 kg ha-1). The lowest 
whole cob yield was obtained from BHM-7 (1952 
kg ha-1). Though all the tested varieties produced 
higher yield than their traditional 
coloured/multicoloured, shorter cob, they were not 
convinced to grow these varieties. Moreover, the 
farmers suggested supplying them high yielding, 
coloured varieties. They wanted to store some 
seeds for the next season. So, they did not like the 
hybrid varieties. 

On-farm trial of BARI winter chilli varieties  

A trial was conducted in Tangail and Bhola during 
the Rabi 2017-18 to evaluate the performance of 
BARI released winter Chilli varieties and 
popularize the varieties among the farmer’s. BARI 
released three chilli varieties viz., BARI Morich-1, 
BARI Morich-2, BARI Morich-3 were evaluated 
with a local variety (Bindu). The experiment was 
conducted in RCB design with six dispersed 
replications. At Tangail, the highest green chilli 
yield (14.28 t ha-1) was obtained from BARI 
Morich-2 and the lowest green chilli yield (9.43 t 
ha-1) from BARI Morich-3. At Bhola, the highest 
dry chilli yield (2.30 t ha-1) was produced in BARI 
Morich-2 identical to BARI Morich-3 (2.22 t ha-1) 
and BARI Morich-1 (2.16 t ha-1). Local variety 
produced the lowest dry chilli yield (1.63 t ha-1). 
The highest gross return as well as gross margin 
was obtained from BARI Morich-2 in both of the 
locations. Farmers expressed their satisfaction on 
BARI Morich-2 for attractive color and high yield 
potentiality in both the location.  

On-farm trial of chilli varieties  

The trial was conducted at the MLT site Bhuapur, 
Tangail during the Rabi 2017-18 under charland 
ecosystem (AEZ-8) to evaluate the performance of 
BARI released Chilli varieties and popularize them 
among the farmer’s. BARI Morich-2, BARI 
Morich-3 and local (Bindu) were evaluated in the 
study. It was laid out in RCB design with three 
dispersed replications. The land was fertilized with 
97-66-100-18-1 kg-1 of NPKSB and 5 t ha-1 of 
cowdung per hectare. Chilli seedlings were 
transplanted in 14 November, 2017 with a spacing 
50cm x 50cm. Chilli was harvested from 10 April 
to 20 May 2018. The highest fresh chilli yield 
(14.48 t ha-1) was recorded from the variety BARI 
Morich-2 followed by local variety (13.25 t ha-1) 
and the lowest fresh chilli yield (9.12 t ha-1) was 
obtained from BARI Morich-3.The highest gross 
return (Tk. 579200 ha-1), gross margin (Tk. 479010 
ha-1) and BCR 15.78 was obtained from variety 
BARI Morich-2 followed by local (Bindu). 

Farmers expressed their satisfaction on BARI 
Morich-2 for its attractive color and high yield 
potentiality. Farmers also opined that BARI 
released chilli varieties are less susceptible to 
bacterial wilt and leaf curl virus than existing 
variety. They also opined that BARI Morich-3 was 
less acrid quality as a result market demand and 
price was also lower than others varieties. 

On-farm trial of wheat varieties in charland  

A field trial was conducted at Boisaki char, 
Dhunat, Bogura during the Rabi, 2017-18 to 
evaluate the performance of modern wheat varieties 
under farmers’ field condition in charland. Four 
modern varieties viz. BARI Gom-28, BARI Gom-
29, BARI Gom-30 and BARI Gom-26 (check) 
were evaluated in the study. The experiment was 
laid out in RCB design with three dispersed 

replications. The unit plot size was 8 m  5 m. 
Seeds were sown on December 20, 2017. The 
highest grain yield (4.02 tha-1) was obtained from 
BARI Gom-30 which was statistically similar with 
BARI Gom-29 (3.53 tha-1). The highest gross 
return (Tk. 86085 ha-1) and gross margin (Tk. 
44815 ha-1) was also obtained from BARI Gom-30 
followed by BARI Gom-29. Farmers showed 
interest to grow BARI Gom-30 and BARI Gom-29 
due to their higher yield as well as economic 
return. In Char land of Bogura, BARI Gom-30 and 
BARI Gom-29 performed better though delayed 
sowing was happened. BARI Gom-30 and BARI 
Gom-29 may be disseminated in large scale in 
collaboration with DAE.  

On-farm trial of BARI wheat varieties 

An experiment was conducted at the farmer’s field 
of Faridpur, Khulna, Bandarban, Kushtia and 
Bogura to evaluate the performance of different 
BARI released latest wheat varieties in different 
AEZ’s and to popularize them among the farmers 
in promoting their adoptions during the rabi 2017-
18. In Khulna, it was executed three consecutive 
cropping season of 2015-16 to 2017-18. It was laid 
out in RCB design with three to six replications. A 
total of five varieties viz., BARI Gom-25, BARI 
Gom-26, BARI Gom-28, BARI Gom-29 & BARI 
Gom-30 were tested in Khulna and Kushtia and 
addition of other two varieties BARI Gom-31 and 
BARI Gom-32 were included in Faridpur. Besides, 
BARI Gom-26, BARI Gom-28 and BARI Gom-30 
were used in Bandarban whereas BARI Gom-25, 
BARI Gom-26, BARI Gom-27 and BARI Gom-29 
in Bogura. In saline area of Khulna, BARI Gom-25 
performed better (2.03 t ha-1). The yields of wheat 
varieties in that location was lower in comparison 
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to their potential yield might be due to adverse 
effect of salinity during reproductive stage. BARI 
Gom-26 performed better in terms of grain yield in 
Faridpur (4.25 t ha-1) and Bogura (4.07 t ha-1). In 
Kushtia, the highest grain yield was obtained from 
BARI Gom-29 (4.07 t ha-1). In Bandarban, the 
highest grain yield was recorded in BARI Gom-30 
(3.61 t ha-1).The highest gross return was found 
from the variety where the highest grain yield was 
obtained. No remarkable disease and insect 
incidence occured during the crop period. In Bogra, 
Leaf blight was observed in some plots. The 
disease was controlled by spraying Rovral @ 2 g/L. 
For preventing blast disease, Nativo @ 6g/10L was 
applied twice at panicle initiation stage and 15 days 
after first spray in Faridpur and Kushtia. Farmers’ 
choice was different across the locations. They 
preferred this variety which performed better in 
respective area. Farmers’ also preserved some 
seeds of BARI Gom 30 in Bandarban. Farmers’ 
were suggested to put down BARI Gom 26 due to 
its blast susceptibility though the yield was higher 
in Faridpur and Bogura.  

On-farm trial of BARI hybrid maize varieties 

A trial was conducted at the farmer’s field of 
Kushtia, Manikganj and Tangail during the Rabi 
2017-18 to compare the performance of BARI 
developed hybrid maize varieties with locally 
available commercial maize varieties. The trial was 
laid out in RCB design in three to six dispersed 
replications. The unit plot size varied among the 
locations. Spacing was 75cm × 25cm. Four BARI 
released varieties viz., BARI Hybrid maize 
(BHM)-9, BHM-12, BHM-13 and BHM-15 were 
tested at Manikgonj.  Four varieties viz. BHM-7, 
BHM-9, BHM-12 and BHM-13 were tested in 
Kushtia and Tangail with one local hybrid variety 
as check. In Kushtia, NK 40 performed best (12.05 
t ha-1) among the five varieties in terms of grain 
yield. In Manikgonj, BHM-9 (10.23 t ha-1) 
performed better followed by BHM-15. In Tangail, 
BHM-7 (9.47 t ha-1) performed better in respect of 
yield. Farmers demanded dwarf type high yielding 
variety in Kushtia. BARI Hybrid maize-9 was 
preferred by the farmers of Manikgonj compare to 
other varieties due to its higher yield performance. 
But they also commented that it may lodge during 
stress weather (strong wind/storm) due to their tall 
height. On the other hand, farmers’ of Tangail 
showed their keen interest to the BARI developed 
hybrid maize cultivars due to their higher yield 
potentialities and less disease infestation. They are 
interested to get seeds during the growing season.  

On-farm trial of BARI winter hybrid tomato 
varieties 

The experiment was conducted at the FSRD site 
Elenga and MLT Site Ghatail, Tangail during Rabi 
season of 2017-18 to evaluate the performance of 
BARI released Hybrid Tomato varieties and 
popularize the varieties among the farmer’s. The 
experiment comprised of BARI released three 
Hybrid Tomato varieties viz., BARI Hybrid 
Tomato-5, BARI Hybrid Tomato-7, BARI Hybrid 
Tomato-9 and Locally available Hybrid Tomato 
(F1:Anoki) were evaluated in the study. The 
experiment was conducted in RCB design with six 
dispersed replications in both the locations. The 
results showed that the highest fruit yield 97.67t ha-

1 and 98.67 t ha-1 were recorded both in FSRD Site, 
Elenga and MLT Site, Ghatail from the variety 
BARI Hybrid Tomato-5. Local Hybrid Tomato (F1: 
Anoki) produced yield (84.33 t ha-1) at FSRD Site, 
Elenga and the lowest yield (53.40 t ha-1) at MLT 
Site, Ghatail. The highest gross margin (Tk. 
1288982 and Tk. 1303982 were obtained from 
variety BARI Hybrid Tomato-5 in both the 
location, respectively. Plants were infected by leaf 
blight and successfully controlled by applying 
Ridomil Gold @ 2 g L-1 water. White fly 
infestation was controlled by spraying Karate @ 
2ml L-1 water. Farmers showed their interest to 
grow the BARI Hybrid Tomato varieties for its 
higher yield, uniform size, attractive color and 
higher economic return. They opined that seed 
should be ensured in farm level during growing 
season.  

On-farm trial of BARI sweet potato varieties 

An on-farm trial was conducted atMLT site 
Bhuapur, Tangail under AEZ-8 during Rabi season 
of 2017-18 to evaluate the performance of BARI 
released sweet potato varieties. Four sweet potato 
varieties viz., BARI Misti Alu-4, BARI Misti Alu-
8, BARI Misti Alu-10, BARI Misti Alu-12 and a 
local variety were tested. The experiment was laid 
out in RCB design with three dispersed 
replications.  BARI Misti Alu-12 produced highest 
yield 22.42 t ha-1 and the lowest tuber yield 18.13 t 
ha-1 was obtained from BARI Misti Alu-4. Farmers 
showed their keen interest to grow BARI Misti 
Alu-12 and BAR Misti Alu-10 for their higher 
yield potentiality. Farmers also opined that orange 
flesh of BARI Misti Alu-12 and red skin color of 
BARI Misti Alu-8 created market demand over 
others varieties.  However, the farmers of char 
areas might be suggested to use the BARI Alu-12 
and BARI Alu-10 for their higher yield. 
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Project IV: Integrated farming 

Integrated farming for improving livelihood of 
resource-poor farm households in a 
participatory approach 

With the rapid increasing of population and 
declining of agricultural land, food and nutrition 
security of resource poor farm households through 
integrated farming are gaining priority. Sustainable 
farm resource management approach to maximize 
farm productivity, farm resource use efficiency, 
employment opportunity, farmers' income and 
nutrition as well as livelihood of the resource poor 
farm households is an integral part of integrated 
farming. The activities under integrated farming 
were carried out in 9 sites at Plain land ecosystem- 
northern and eastern zone (FSRD site Lahirirhat, 
Rangpur; Pushpopara, Pabna; Elenga, Tangail, 
Hatgobindapur, Faridpur and Kusumhati, Sherpur) 
and Coastal and Rainfed ecosystem (FSRD site 
Kadamshahar, Barind, Rajshahi; Jalalpur, Sylhet; 
Rajakhali, Patuakhali and Hazirhat, Noakhali) 
during the year of 2017-18. The research areas 
were i) Homestead production system ii) Crops and 
cropping system iii) Poultry and livestock 
production system, iv) Fisheries production system 
and v) Off-farm activities. All components of 
integrated farming such as vegetables, fruits, cereal 
crops, livestock, fish and off-farm activities were 
brought under improved technological intervention 
and accordingly income were increased from these 
components. In case of plain land ecosystem 
(northern & eastern zone), it is revealed that intake 
of vegetables were markedly increased (avg. 273%) 
as compared to before intervention (106 kg per 
farm family per year) by all families included in 
(this system. Average intake of fruits per year was 
also increased (Avg. 173%) after intervention of 
the technology as compared to before intervention 
(160 kg per farm family per year). Existing fruit 
tree management and new plantation has created a 
good impact on farm households. Results of field 
crops production program revealed that farmers 
obtained higher yield and economic return from 
their alternative or improved cropping pattern with 
improve variety(s) and better management 
approaches. Four improved cropping pattern 
(Mustard-Boro-T.aman, Wheat-Jute-T.aman, 
Potato-Boro-T.aman and Mustard-Boro-T.aus-
T.aman) trials were conducted in different location 
of which Potato-Boro-T.aman gave the highest 
productivity and economic return (Gross margin 
Tk. 241448 ha-1). Newly released high yielding 
crop varieties were also introduced through on farm 
validation program where farmers obtained higher 

crop yields and gross margin (Tk. 168800-377500 
Tk ha-1). Gross margin (TK. 50750) was increased 
on an avg. 211% over pre intervention due to 
deworming and vaccinaton program of cattle. 
Mortality of poultry reduced (66-90%) after 
vaccination. Moreover, farm yard manure (FYM) 
production and utilization were created a good 
impact among the farm families. Green fodder 
(Napier grass) production was found profitable 
(gross margin Tk. 154905 ha-1) and suitable for the 
farm families. Among the seasonal fish culture carp 
polyculture gave a satisfactory gross margin (Avg. 
Tk. 17994 pond-1) at farmers’ level. From off-farm 
activities, farmers also earned some extra money 
(Avg. Tk. 15969 household-1). In coastal and 
rainfed ecosystem (southern and north-western 
zone), vegetables production were increased 
maximum at Jalalpur, Sylhet (369%) and minimum 
at Hazirhat, Noakhali (131%) compared to before 
intervention of the program. Result of this 
intervention was very encouraging as intake of 
vegetables by all types of farm families increased 
(Avg. 187%) remarkably as compared to before 
intervention (123 kg per farm family per year). 
Average intake of fruits per year was also increased 
(Avg. 154%) after intervention of the technology as 
compare to pre intervention (97 kg per farm family 
per year). Newly released high yielding crop 
varieties were also introduced through on farm 
validation program where farmers obtained higher 
crop yields and gross margin (Tk. 30610-569660 
ha-1). Five improved cropping pattern trials were 
conducted in different location of which Tomato-
Boro-T.Aus gave the highest productivity and 
economic return (Gross margin Tk 315300 ha-1) at 
Kadamshahar, Rajshahi. Women participation in 
agricultural activities increased to a great extent 
that showed some positive effect on gender equity 
within the family. After deworming and 
vaccination against major diseases i.e. Anthrax, 
Foot and Mouth Disease and Black Quarter 
reduced disease frequency and mortality rate of 
cattle which contributed higher production and 
gross margin increased in average 142% over pre 
intervention (TK. 17623). Poultry rearing in the 
homestead area created a good impact among the 
farm families as a good source of income. 
Mortality of poultry reduced (71-91%) after 
vaccination. In fisheries production system, it was 
found that farmers sold most (Avg. 62%), 
consumed about 30% and distributed 8% through 
their neighbours, relatives and well wishers of the 
produced fish. Average gross margin obtained per 
pond about Tk. 14752. Finally, it can be concluded 
that interventions made in different components 
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exerted a visible positive impact in improving 
farmers’ socio-economic condition and livelihood 
as well. The daily nutritional requirements of the 
family members were supplemented considerably 
due to increased consumption of vegetables and 
fruits from the homestead gardening and also from 
fish, chicken and livestock production. Active 
participation of the farmers’ and integration of their 
available resources in planned way has created a 
positive impact on improving livelihood of 
resource poor farm household. The results of FSRD 
activities imply that by implementing the integrated 
farming approach at FSRD sites has brought a good 
impact on the resource-poor farmers for the 
betterment of livelihood. Besides this, for 
continuation of the integrated practice at farm 
household level, some sustainable volunteer service 
like local service provider need to develop. 
Therefore, sustainable development of food and 
nutrition security as well as livelihood 
improvement of the rural farm households in 
Bangladesh, the large scale adoption of integrated 
farming is deemed imperative. 

Project V: socioeconomic studies 

Productivity enhancement through adaption of 
improved crop production technologies in the 
previous enclaves of northern region of 
Bangladesh: a base line information 

The baseline survey was undertaken at three 
previous enclaves namely dhaolakhagrabari, 
Banskata and Dasiarchhara in Panchogoar, 
Lalmonirhat and Kurigram districts, respectively to 
know the socio economic status and to explore the 
existing agricultural practices for further expansion 
during October 2017 to February 2018. The results 
of base line survey revealed that majority of the 
sample farmers cultivated local variety of crops 
with applying fertilizer indiscriminate dose of 
recommendations. Most of the farmers engaged 
only in subsistence farming with low agricultural 
productivity. In the three previous enclaves, 
T.aman rice, boro rice, maize, wheat, groundnut, 
potato and Jute are the main cultivated crops. In the 
Kharif-II season, most of the  land occupied with 
long duration T.aman rice named Sarna (local 
variety), so T.aman harvesting was comparatively 
late (1st to 3rd week of  December) and as a result, 
there was few chance to grow rabi crops. T.aman-
fallow-boro rice, T.aman-fallow-maize and 
T.aman-fallow-groundnut were the major cropping 
patterns in Dasiarchhara, Banskata and 
Dhaolakhagrabari, respectively. Lack of knowledge 
about new crop variety/technology was the main 

problem of the farmer and it was due to they were 
totally excluded from development activities of 
both government and non-government 
organizations. Moreover, they had curiosity of 
modern and scientific farming. So, proper training, 
input supply, increase irrigation and credit facility 
and extension services should be provided to 
improve the socioeconomic and livelihood 
conditions of the farmers at three previous 
enclaves. 

Agro economics performance of mustard green 
(laishak) in Sylhet region  

The study was conducted at two upazilas of Sylhet 
namely Dakkin Surma and Sylhet sadar, where 
intensive cultivation of mustard green laishak was 
available during April-May 2018 to assess the 
existing agronomic practices, profitability and to 
identify the constraints of mustard green laishak 
cultivation. A total of 40 farmers, 20 from each 
upazila were selected purposively for farm level 
data collection. The study revealed that farmers in 
the study area used imbalance fertilizer rate 
deviating from than the recommended rate. It was 
also found that farmer used comparatively more 
quantity of urea than other fertilizers in laishak. 
Yield of laishak, seed and stick were estimated 
22.68 t/ha, 0.53 t/ha and 1.05 t/ha in the study area. 
Per hectare production cost was obtained 
Tk.104765. The gross return was calculated Tk. 
217260/ha. Net return was found Tk.112495/ha. On 
the other hand, benefit cost ratio was also 
calculated 2.07 that indicated profitability of 
laishak cultivation. Lack of knowledge about 
laishak was the main problem to the farmer of the 
study area followed by lack of good quality of 
seed, huge weed in the field, scarcity of labor, lack 
of irrigation facilities, low price of laishak, distance 
of market, lack of cash capital, adulteration of 
insecticides, Pesticides and fertilizer. It showed 
high financial return but domestic production was 
found insufficient due to above mentioned 
constraints which caused lower yield. More 
emphasis should be given on mustard green laishak 
to help the improvement of the socio-economic 
livelihood of the laishak growers in the study area. 

Agro economic performance of turmeric in 
madhupur tract 

The study was conducted at Fulbaria of 
Mymensingh and Madhupur of Tangail districts 
during March-April 2018 to estimate the cost and 
return and identify the constrains of turmeric 
cultivation in the study areas. A total of 60 farmers 
were randomly selected for the study of which 30 
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farmers from each location. The study revealed that 
the total cost of turmeric cultivation was Tk. 
158140 per hectare. The average yield of turmeric 
was estimated about 15 t/ha, gross return was Tk. 
302000, net return was Tk. 143861per hectare and 
BCR was obtained 1.92 which indicated that 
turmeric farms with BCR greater than 1 had greater 
benefits than costs as well as positive net benefits. 
Although turmeric showed a profitable crop, 
farmers in the study areas faced various 
socioeconomic constrains during its cultivation and 
marketing as incidence of rhizome rot diseases, 
non-availability of improved/modern varieties, lack 
of operating capital, insect infestation, adulteration 
of insecticides etc. So, more emphasis should be 
given for minimizing constrains of turmeric 
cultivation by strengthening linkage between 
BARI, BADC, DAE and NGOs in the study areas. 

Project VI: Transfer of Technology 

On-farm trial of BARI released Bt brinjal 
varieties 

The field trial was conducted in 560 farmers' field 
of 47 districts of Bangladesh such as Bagerhat, 
Bandarban, Barind Rajshahi, BARIshal, Bhola, 
Bogura, Borguna, BrahmanBARIa, Chattogram, 
Cox’s bazar, Cumilla,  Chandpur, Chuadanga, 
Dinajpur, Faridpur, Feni, Gaibandha, Gazipur, 
Gopalganj, Jashore, Jhenidah, Joypurhat, Khulna, 
Kishoreganj, Kustia, Lalmonirhat, Madaripur,  
Magura,  Meherpur, Manikganj, Munshiganj, 
Mymensingh, Narail, Narsingdi, Nilphamari, 
Noakhali,Pabna, Patuakhali, Pirojpur, Rajbari, 
Rangpur, Satkhira, Sherpur, Shyampur Rajshahi, 
Sirajgang, Sylhet and Tangail during 2017-18 to 
observe the performance of transgenic four BARI 
Bt brinjal varieties viz. BARI Bt begun-1, BARI Bt 
begun-2, BARI Bt begun-3 and BARI Bt begun-4at 
the farmers’ field. Unit plot area was 16.5 decimal 
with the spacing of 100 cm X 80 cm. Two rows of 
non Bt counterpart of respective bt varieties were 
planted as the border crops (refuse). Stable 
bleaching powder was applied 20 days before 
transplanting @ 21 kg ha-1 for preventive measure 
against bacterial wilt. The fertilizers were used @ 
138-40-100-18-1.7-3.6 kg ha-1 NPKSBZn and 
Cowdung 10 tha-1. One-third MP and rest fertilizers 
except urea were applied during final land 
preparation. Remaining two-third MP was divided 
into three split and applied at 20 DAP, at flowering 
and fruiting stage. Urea was applied in four equal 
installments at 20 DAP, at flowering, fruiting and 
continuous fruiting stage. Plant protection 
measures for other pest were taken in some 

severely infested plots; Furadan applied @ 33 kg 
ha-1 during transplanting, Imidaclorpid, 
Difenthuron, Azadiractin, Pagasus etc. were 
sprayed to control sucking pests as and when 
necessary. Similarly, Bavistin @ 2ml L-1 water was 
sprayed in 2-3 times to control Fusarium wilt and 
Tilt @ 0.5 ml L-1 was sprayed in 1-2 times to 
control Phomopsis blight infested plots. Epilachna 
beetle was controlled by destroying egg mass and 
larva, pupa & adult by hand picking. Tested four 
BARI Bt brinjal varieties performed better against 
non Bt counterparts, reduced brinjal shoot and fruit 
borer (BSFB) infestation produced maximum 
healthy fruit and offered higher gross margin in all 
locations. These varieties showed maximum 0-
2.10% shoot, 0-2.10% fruit infestation by number 
and 0-2.40% fruit infestation by weight against 7-
78.30% shoot, 11.2-81.60% fruit by number and 
14.67-81.80% fruit infestation by weight in non-Bt 
counterparts. Among the 47 districts, field trial 
under 38 districts totally free from BSFB 
infestation. This technology is highly effective 
against the target insect pest, Brinjal shoot and fruit 
borer. But sporadic infestation of other non-target 
sucking pests, like white fly, thrips, jassid, aphid, 
flea beetle, mite etc and diseases (bacterial wilt, 
fusarium wilt, phomopsis blight, little leaf etc) was 
observed in some locations. Farmers of different 
locations had various opinions such as, since the 
fruits of Bt brinjal varieties are almost free from 
BSFB infestation, no sorting is required, 
production cost becomes lower in Bt varieties since 
no application of insecticides for BSFB is required, 
late planting plants may produce lower yield in 
some districts, fade skin colour was observed at Bt-
brinjal in some locations due to high temperature, 
which led lower price of Bt varieties, demanded Bt 
gene infused local varieties and timely supply of 
seeds. For large scale demonstration, more 
awareness should be developed for the cooperative 
farmers about the Bt technology and management 
of the non-target insect-mite pests and diseases. 

Production of wheat varieties at farmers field 

Production program of wheat using BARI Gom-25, 
BARI Gom-26, BARI Gom-28, BARI Gom-29, 
BARI Gom-30, BARI Gom-31, BARI Gom-32 and 
BARI Gom-33 were executed during Rabi season 
of 2017-18 at different farmers’ field of different 
locations (Table 1). The seeds were treated with 
Provex @ 3g kg-1 seed. Seeds were sown @ 120 kg 
ha-1 maintaining line at 20 cm.The lands were 
fertilized as per BARI recommended dose i.e.110-
22-60-15-4-1, N-P-K-S-Zn-B kg ha-1. Two-third of 
N and all of other nutrients were applied as basal 
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during final land preparation and onethird of N was 
top dressed after first irrigation i.e., 20-day after 
sowing (DAS). Irrigations were done twice at 20 
DAS and 45 DAS. Affinity, a weedicide was 
sprayed after 5 days of 1st irrigation to control the 
broad leaf weed. Newly developed BARI wheat 
varieties performed better almost in all location 
except, Comilla, Tangail and Bhola. Wheat yield 
was outstanding in Mymensingh, 
Faridpur,Gopalganj and Pirojpur out of eight 
locations. BARI Gom-25(3.95 t ha-1) produced the 
highest grain yield as compared to the other 
varieties. On the other hand, no satisfactory yield 
was obtained from Comilla because of unfavorable 
environmental condition at the end of the season, 
due to foggy weather and hail storm the grain 
becomes narrow and black. In Bhola, wheat yield is 
not satisfactory due to delay sowing. This delay 
condition is occurred because of heavy rainfall on 
9-11 December 2017. Farmers of different 
locations are satisfied to grow BARI developed 
newly wheat varieties because of their higher yield 
as well as resistance to disease and unfavorable 
climate. Famers of Mymensingh and Faridpur are 
interest to grow BARI Gom-28, BARI Gom-29 and 
BARI Gom-30, respectively due to bolder size seed 
and attractive seed color.Wheat blast resistant 
variety is their demand.  

Production of mustard varieties at farmers field 

The production programs were carried out at 12 
locations of Bangladesh during Rabi season of 
2017-18. BARI Sarisha-14, BARI Sarisha-15 and 
BARI Sarisha-17 were used as varieties in different 
locations. The seeds were broadcasted @ 8.0 kg ha-

1. Half of N and all other fertilizers were applied 
during final land preparation. The rest of N was top 
dressed at 30 days after sowing (DAS) followed by 
irrigation. For controlling Alternaria leaf spot, 
Rovral was spraying twice at the rate of 0.2 percent 
at 10 days interval from 45 DAS. For controlling 
aphid Malathion and Rison were sprayed @ 0.3 
percent. At maturity yield data were collected 
accordingly. All the varieties of mustard in 
different locations gave better seed yield than that 
of national average (650 kg ha-1). However, among 
the short duration tested mustard varieties the 
highest seed yield in Pabna (1.93 t ha-1). On the 
other hand, short duration variety BARI Sarisha-14 
and performed well over the locations and yielded 
ranged from 0.74 to 1.93 t ha-1. However, the BARI 
Sarisha-17 gave the maximum seed yield in 
Tangail (1.79 t ha-1). In Gopalganj, BARI Sarisha-
15 gave average seed yield 1.00 t ha-1. In 
Mymensingh, Kushtia, Pabna, Bogura, Sherpur, 

Tangailand Manikganj: Farmers are very much 
impressed having the higher yield of BARI 
Sarisha-14 and easily fitted to Mustard-Boro-
T.aman cropping pattern without hampering the 
Boro cultivation. They are interested to grow this 
variety in the next year. Farmers reacted very 
positively and were satisfied with that variety for 
its high yield. Farmers also expressed their 
satisfaction with higher seed yield. A good amount 
of seed has been stored by the farmers for growing 
in the next year. 

Production of hybrid maize varieties at farmers 
field 

The production program of BARI Hybrid Maize 
and other hybrids was conducted at six locations 
during Rabi season of 2017-18 at the farmer’s field. 
Seeds were sown maintaining spacing of row to 
row and seed to seed was 60 cm and 20 cm, 
respectively.  In case of BARI Hybrid Maize-9 the 
yield varied from 8.33 to 10.30 t ha-1. The highest 
yield was 10.30 t ha-1 found in BARI Hybrid 
Maize-9 at Pabna. Farmers showed their keen 
interest to the new varieties. They opined that 
BARI Hybrid Maize-7 and BARI hybrid Maize-9 
were superior regarding yield and attractive color. 
Farmers opined that market price of BARI hybrid 
Maize-12 and BARI hybrid Maize -13 is 
comparatively less than others varieties due to 
white in color but yield was satisfactory. They are 
interested to have available seed supply of BARI 
Hybrid maize during the growing season. But the 
plant height of BARI Hybrid Maize-9 was taller 
compared to other imported varieties and so it was 
put down due to a little storm. Therefore, farmers 
need dwarf variety. Besides, the yield was lower 
compared to imported varieties. 

Production of lentil variety at farmers field 

Production program of lentil at different locations 
were accomplished during Rabi season of 2017-18 
to evaluate the yield performance of BARI Masur-
6,BARI Masur-7 and BARI Masur-8 in block 
approach. Seed rate was 35 kg per ha. Fertilizers 
were applied @ 20-17-17.5-9.44-1 kg per ha of N-
P-K-S-B, respectively. All fertilizers were applied 
as basal during final land preparation. Irrigation 
was given once at 29 DAS. One weeding was done. 
The crop was sprayed with Provex 200 WP and 
Rovral to control foot rot and stemphylium blight, 
respectively. The crop was sprayed with 
Cypermethrin (Melathion 57 E C) @ 1 ml L-1 to 
control aphid at 61-66 DAS. Seed yield of BARI 
Masur-8 ranged from 1.53 to 1.83 t ha-1 at different 
locations and the highest seed yield (1.83 t ha-1) 
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was obtained at Bogura. Seed yield of BARI 
Masur-6 ranged from 1.02 to 1.65 and the highest 
seed yield (1.65 t ha-1) was obtained from Faridpur. 
Famer was very positive for achieving higher yield 
of BARI Masur-8. A good amount of seed has been 
stored by the farmers for growing lentil in the next 
year.  

Production of grasspea variety at farmers field 

A block production program with BARI Khesari-2 
was conducted under the farmer’s field situation at 
the FSRD site, Faridpur and MLT sites Rajbari and 
Madaripur during the Rabi 2017-18 to demonstrate 
the performance of BARI Khesari-2 among 
grasspea growers. A total of 37 co-operator farmers 
was selected having a total of 1130 dec (4.5 ha) 
land. The treated seeds with Knowin 
(Carbendazim) were sown @ 70 kg ha-1 by relay 
method at 10-15 days before harvesting of existing 
aman rice. Seeds were sown during 6-26 November 
2017. Sowing was delayed (normally sowing is 
done during 1st week of November) due to not 
attain the field at right field capacity. All fertilizers 
except N were applied @ 20-20-12-19 N-P-K-S kg 
ha-1 before 2 days of seed sowing. Full dose of N 
was top dressed at 17-34 DAS. BARI Khesari-2 
and local cultivar were harvested during 1 to 23 
March 2018 irrespective of locations. Seed yield of 
BARI Khesari-2 was 1.71 t ha-1 which was 59 % 
higher than that of local cultivar (1.07 t ha-1). Gross 
margin of BARI Khesari-2 and local was Tk 23836 
ha-1 and Tk 9010 ha-1 respectively. BCR of BARI 
Khesari-2 (1.75) was also higher over local (1.35). 
The seed yield obtained from BARI Khesari-2 was 
1.07 t ha-1 whereas local gave 0.85 t ha-1. BCR of 
BARI Khesari-2 (1.67) was also higher over local 
cultivar (1.46).  The seed yield obtained from 
BARI Khesari-2 was 1.30 t ha-1. Seed yield of 
BARI Khesari-2 was 57 % higher than that of local 
(0.83 t ha-1). Gross margin of BARI Khesari-2 and 
local was Tk 19839 ha-1 and Tk 10621 ha-1, 
respectively. Farmers showed interest to BARI 
Khesari-2 variety because of its higher yield 
potentiality.  A good amount of seed of BARI 
Khesari-2 has been stored by the farmers for 
growing in the next year.  

Production program of BARI mung-6 variety 

Production program of BARI mung-6 was initiated 
at Bogura, Rajshahi, Gopalganjand Pirojpur district 
during Rabi season of 2017-18. OFRD, BARI was 
provided all inputs viz. seed, fertilizers and 
pesticides to the farmers. Seeds were sowed on 
11March to 30March, 2017 using seed rate @30 kg 
ha-1. Area covered and number of farmer involved. 

Fertilizers were applied @ 18-17-19-7-2.15 kg ha-1 
of N-P-K-S-B, respectively. All fertilizers were 
applied as basal during final land preparation. One 
irrigation was done after sowing of seed. One 
weeding was done at 15- 20 days after sowing 
(DAS). The crop was sprayed 4 times by 
Imidacloprid (Imitaf 20 SL) @ 0.5 ml L-1 at 24- 35 
DAS and 48-67 DAS to control thrips. The crop 
was also sprayed by Chlorpyrifos+Cypermathrin 
(Nitro 505 EC) @1ml L-1 one time at 50-65 DAS to 
control pod borer. The crop was harvested during 
10 May to 20 June, 2017. The yield varied from 
1.22 to 1.45 t ha-1 and the maximum yield was 
found at Bogura (1.45 t ha-1). Farmers were happy 
to get higher yield using BARI Mung-6. So, they 
stored seeds to grow in the next year. But they want 
to new variety which will be matured at a time. 
Harvesting of mungbean in different times is a big 
problem due to labor crisis. 

Production program of BARI til-4 variety 

Production program was conducted at Bogura 
district during Rabi season of 2017-18. All inputs 
like seed of BARI Til-4, chemical fertilizers and 
pesticides were provided to the farmers. The 
sowing time varied 25 January to 31 March. Seed 
rate was @ 7 kg ha-1. Seeds were sown on 7 March, 
2017. Fertilizers were applied @ 52-27-22.5-19-
1.80-1.50 kg ha-1 N-P-K-S-Zn-B, respectively. Half 
of urea and all other fertilizers were applied as 
basal during final land preparation. One weeding 
was done at 20- 25 Days after sowing (DAS). One 
irrigation was done and the rest half of urea was 
applied at 25-30 DAS. The crop was sprayed by 
Propiconazol (Tilt 250 EC) @ 0.5 ml L-1   2 to 3 
times 7-10 day’s interval to control leaf rust 
diseases. The crop was also sprayed by 
Cypermethrin (Ripcord 10 EC) @ 1ml L-1 to 
control caterpillars. The crop was harvested on 8 
Jun, 2017.  Seed yield ranged from 1.40 to 1.45 t 
ha-1 and maximum seed yield was obtained from 
1.42 t ha-1 at Bogura. Farmers expressed their 
satisfaction because of its eight-chamber silique 
and higher seed yield. So, they have been stored 
seed for growing in the next year.  

Production programme of black cumin 

The production program of black cumin was 
conducted at the MLT site, Ulipur, Kurigram, 
Atghoria, Pabna and Gopalganj during rabi season 
2017-18 to evaluate the performance of BARI 
Kalozira-1 over the local cultivar and also increase 
yield and economic return of farmers. The trial was 
laid out in RCB design with six dispersed 
replications. The unit plot size was 20 m × 20 m 
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with a spacing 20cm × 10cm. Seed was sown in the 
field on 24-26 November, 2017 using 4 kg ha-1 
seed rate. The land was fertilized with @ 60-20-37 
kg N- P-K ha-1 respectively and 4-ton cowdung. 
Full dose of TSP and Muriate of potash were added 
in the field during final land preparation with 
cowdung. Urea was supplied in the field as split 
two times. First split of urea was done after 15 
DAS and second was done during flowering stage 
followed by irrigation. Two hand weeding was 
done at 20 to 45 DAS. Other intercultural 
operations and plant protection measures were 
taken as and when necessary. Aphid attack was 
observed and it was controlled by spraying of 
Imitaf single dose. The crop was harvested on 25-
30 March, 2018.  The performance of BARI 
Kalozira-1 was better against the local variety. In 
Ulipur, Kurigram BARI Kalozira-1 produced 0.82 t 
ha-1 seed yield which was 43.86 % higher than 
local variety (0.57 t ha-1). BARI Kalozira-1 also 
gave higher gross return (Tk. 143500 ha-1) and 
gross margin (Tk. 109375 ha-1) due to higher yield 
In Atghoria, Pabna the mean yield obtained from 
BARI Kalozira-1was 929 kg ha-1 which ranges 
from 885-952 kg ha-1. The gross return Tk. 161000 
ha-1 and gross margin Tk. 126875 ha-1 was 
observed . Farmers showed their keen interest to 
the new variety of the new crop in this area due to 
higher yield, less disease infestation and more 
benefit than other crops. BARI Kalozira-1may be 
recommended as extension message for large scale 
production for its higher yield and economic return. 

Production program of groundnut 

The program was conducted with BARI 
Chinabadam-8 at the charland area of the MLT site 
Bhuapur, Tangail (AEZ: 8) and Gopalganj during 
the Rabi 2017-18 in the farmers field under rainfed 
condition to popularize and disseminate the BARI 
developed groundnut varieties among the farmers 
and also increase yields and economic return.BARI 
Chinabadam-8 was cultivated among the 10 
farmers covering 1.5 ha of land in Tangail and 20 
farmers was involved in Gopalganj covering 2.42 
ha of land with BARI Chinabadam-8. The crop was 
fertilized with 12-32-43-54-2 kg ha-1 N-P-K-S-B, 
respectively. Half of nitrogen and full amount of P, 
K, S and B were applied at the time of final land 
preparation in the form of urea, triple super 
phosphate, muriate of potash, gypsum and boric 
acid, respectively. Remaining N were top dressed 
at 45 days after sowing (DAS) before flowering 
stage and covered with soil followed by irrigation. 
The seeds were sown during 26-30 November, 
2017 in line with seed rate of 100 kg ha-1. The plant 

spacing was 30 cm x 15 cm. Intercultural 
operation, pests and other crop management 
practices were done as and when necessary. The 
crop was harvested during 5-8 April, 2018. It was 
observed that 1.88 t ha-1 pod yield was obtained 
from BARI Chinabadam-8 whereas 1.03 t ha-1 was 
obtained from local variety (Dhaka-1) in Tangail. 
The average seed yield was found 1.99 t ha-1 at 
Gopalganj. BARI Chinabadam-8 gave higher pod 
yield than the existing local cultivar. They also 
chose the variety for its pod size, less disease and 
pest infestation and attractive seed color. The 
farmers also opined that they would store the seed 
of BARI Chinabadam-8 for the next year 
cultivation. 

Production program of sunflower  

The production program was conducted with BARI 
Surjomukhi-2 to popularize and disseminate the 
variety among the farmers at Nikli, Kishoreganj, 
Kuakata, Pirojpur and Gopalganjduring theRabi 
season in 2017-18. The land area was covered 25 
decimals at Kishoreganj, Kuakata and 250 decimals 
at Pirojpur and Gopalganj.Seeds were sown on 5 
November 2017 in Nikli, 25-28 January in Kuakata 
and 15 December, 2017 to 20 January, 2018 in 
Pirojpur and Gopalganj.Spacing was 50 cm x 25 
cm. The seeds were sown in line sowing method. 
Before sowing all seeds were treated with provex 
@ 2.5 g kg-1. The recommended fertilizer doses 
were applied at the rate of N90P40K75 S30 Zn8 and B7 
kg ha-1. Among the fertilizers half of urea and all 
others fertilizers were applied as basal during final 
land preparation. The remaining half urea was 
applied as top dress at 25 DAS. In cultivating time 
there were no infestations of any insects or disease. 
Crops were harvested on 14 February 2018 in 
Nikli, 8-10 April 2018 in Kuakata and 01 to 25 
March, 2018 in Gopalganj and Pirojpur. The yield 
of BARI Surjomukhi-2 ranged from 1.18 to 1.75 t 
ha-1 among the four locations. The height seed 
yield was found 1.75 t ha-1 at Kishoreganj followed 
by 1.40 t ha-1 at Patuakhli and the lowest seed yield 
was 1.18 t ha-1 obtained in Pirojpur. Total variable 
cost varied among the four locations Tk. 30000 to 
31500 ha. The height gross return Tk. 70000 ha and 
net return Tk. 38500 ha-1 was found at Kishoreganj 
due to their highest yield was found at the same 
locations.  Sunflower cultivation is totally new in 
the haor area. Farmers highly motivated to grow 
sunflower as a new introduced crop in haor areas. 
They get satisfactory yield of BARI Surjomukhi-2 
at haor area of Kishoreganj and as well as at costal 
area of Patuakhali. They ensured to grow this 
variety in next year for their yield potentiality. 
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Farmer’s of costal belt expressed their positive 
experienced to expand large-scale extension of 
sunflower at the coastal areas.  Farmer sometimes 
facing troubles to retail their produced seed of 
sunflower due to lack of proper market demand at 
local level. They suggested to establish a proper 
market linkage for proper price of their produced 
product.     

Production program of BARI developed 
soybean varieties 

Two production programs were carried out in the 
Gobinda village of Chandpur Sadarupazilla of 
Chandpur district and West Al-Amin, Subarnachar 
during the Rabi season of 2017-18. The soil of the 
experimental plot was sandy loam. Seeds were sown 
continuously in lines at 30 cm spacing. Seeds of 
BARI Soybean-5 were sown @ 50.0 kg ha-1 on 14-
15 January, 2018. Fertilizers were applied at the rate 
of 27, 35, 60, 21 and 1.7 kg ha-1 of N, P, K, S and B 
in the form of Urea, Triple Super Phosphate, Murate 
of Potash, Gypsum and Boric acid, respectively. All 
the fertilizers were applied during final land 
preparation. No irrigation was required. Weeding 
was done twice at 25 and 50 DAS for maintaining 
hygienic condition. The crop was harvested on 26 
April, 2018.  Data on plant height, number of pods 
per plant, pod weight and pod yield were taken. The 
pods yield was collected from 10 m2 which was later 
converted into ton hectare. Moisture % of seeds was 
adjusted to 8-9 % and yield data was minimized 
accordingly. The higher seed yield of BARI 
Soybean-5 was 2.45 t ha-1 which produced more 
gross margin and gross return than Shohag in 
Gobinda village of Chandpur Sadarupazilla. On-the 
other hand the higher seed yield of BARI Soybean-5 
was 2.14 t ha-1 which produced more gross margin 
and gross return than Shohag in West Al-Amin, 
Subarnachar. Farmers are very much interested to 
grow BARI Soybean-5 in the next year for its high 
yielding potentiality and profitability.  

Production program of BARI released linseed  

The production program was carried out at Hasem 
bazar, East Kellar Char under Companigonj 
upazilla, Montazkhali under Subarnachar and 
Tomoruddi under Hatiya upazilla in Noakhali 
district (AEZ 18f) along with MLT site Jakigonj 
Sylhetduring the Rabi season of 2017-18. The soil 
is silty clay loam along with high soil salinity and 
all the areas laid besides the river side where 
erosion and accretion is a common phenomenon. 
The co-operator farmers were selected on the basis 
of informal field visit and group discussion among 
the farmers willing to participate the production 

program. Finally, a total of sixteen farmers – nine 
(09) farmers from Companigonj, two (02) farmers 
from Subarnachar and five (05) farmers from 
Hatiya upazilla and five (05) from Jakigonj, Sylhet 
were selected. Last but not least, all the inputs like 
seed of BARI Tishi-1 and fertilizers were supplied 
by the OFRD, BARI, Noakhali. Moreover, an 
informal training session in each location on 
improved agronomic management practices 
developed by OFRD, BARI, Noakhali was 
conducted among the co-operator and adjacent 
farmers. The land was fertilized with 60-20-32-12 
kg of N-P-K-S ha-1 for rapid canopy development 
which in turns to help avoiding the adverse effect 
of soil salinity. All the fertilizers were applied as 
basal dose during final land preparation. Sowing 
dates were varied according to the moisture 
conditions and time of T.aman harvest. At 
Tomoruddi, Hatiya sowing was done on 26 
November, 2017 whereas it was 3 to 7 December at 
Companigonj and 21 December, 2017 at 
Subarnachar upazilla. Harvesting was started from 
10 March and continued to 28 March, 2018 as 
difference in sowing time. Mean Yield of different 
locations were recorded and compared with 
adjacent farmers’ field where local variety was 
used as planting materials. BARI Tishi-1 was 
produced better yield in comparison to local variety 
in all the location. Furthermore, early sowing 
provided much satisfactory yield compared to late 
sowing as more lateral branching were observed in 
case of early sowing. Hence, Field crop duration 
was also varied due to sowing time differences and 
it was 103 to 105 days at Hatiya, 102 to 107 days at 
Companigonj and 95 to 97 days at Subarnachar 
upazilla. The average yield of BARI Tishi-1 at 
Hatiya was 962 kg and it was 948 kg at 
Companigonj. The lowest yield of BARI Tishi-1 
was observed at Subarnachar upazilla which was 
877 kg due to late sowing. At all the locations, 
local variety produced lower yield and ranges from 
569 kg to 683 kg. From the economic point of view 
BARI Tishi-1 cultivation provided much economic 
net return compared to local variety cultivation.  
Farmers showed positive response to cultivate 
BARI Tishi-1 due to more branching compared to 
local variety and finally more yield and short 
duration. They agreed upon to preserve the seeds 
for the next year as well as to exchange seed among 
the other flaxseed growing farmers in their locality. 

Performance of potato planter and harvester in 
Rajshahi region 

The trail was conducted at MLT site, Paba, 
Rajshahi during 2017-18 in High Ganges River 
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Flood Plain (AEZ-II) soil. The soil series was 
Gopalpur with the color was pale brown and the 
texture was silty loam. The soil was slightly 
alkaline (8.4) having low organic matter (0.97). 
The trail included two treatments i.e., T1: Potato 
planting and harvesting by using potato planter and 
harvester, respectively (mechanical method) and T2 
= Farmers’ practice (conventional method). The 
experiment was designed with six dispersed 
replications in different six farmer’s field. The unit 
plot size was 800 m2. The potato tuber was planted 
on 24-26 November 2017 following 1500 kg ha-1 
seed rate as per treatment specification. In these 
trials average seed size of 35mm (diameter) used 
for cup type planter. Cup type planter can perform 
one bed of 60 cm size per pass. The tested variety 
was Diamont. The land was prepared well with 3-4 
ploughing followed by laddering. The nutrient rates 
were 140-19-96-10-4-1.5 for NPKSZnB, 
respectively. The sources of nutrients were urea for 
N, TSP for P, MoP for K, Gypsum for S, Zinc 
sulphate for Zn and Boric acid for B. The entire 
amount of P, K, S, Zn, B and half of N were 
applied during the final land preparation. The rest 
N was applied 35 days after planting (DAP) 
followed by earthing up. Irrigation and other 
intercultural operations were done in order to 
support normal growth of the crop. Potato was 
harvested on 24-28 February in 2017.  Higher tuber 
yield (30.59 t ha-1) was recorded from mechanical 
method and lower yield (30.11 t ha-1) from manual 
method.  Whole tuber seed was used in mechanical 
method and tuber placement was also uniform. 
Plant can uptake proper nutrient, light and air in 
mechanical method which contributed to better 
performance of yield. Total labour requirement of 
potato cultivation was 234 man-days ha-1 for 
manual cultivation while it was was 118 man-days 
ha-1 in mechanical cultivation. Considering the 
labour requirement in whole potato cropping, 50% 
labour was saved in mechanical method. Total 
potato cultivation cost was Tk. 121755 ha-1 in 
manual method while it was Tk. 104905 ha-1 in 
mechanical method. Gross return and gross margin 
were considered for choosing suitable technology, 
because these varied widely in different method. 
Gross return was depended on tuber yield and their 
market price. The price of potato tuber at 
harvesting stage was not so much in this year. So, 
both gross return and margin were not so high, 
although tuber yield was high. Nevertheless, gross 
return (Tk. 305900 ha-1), gross margin (Tk. 200995 
ha-1) and BCR (2.92) were higher in mechanical 
cultivation method than those in manual method. 
Potato planter can accelerate planting operation and 

cover many acreages within short period of time. 
Labour shortage can be minimized with the potato 
planter. Potato yield is almost similar both 
mechanical and conventional method. 

Pilot production of wheat under strip tillage 
system in Rajshahi 

The trial was conducted in Rajshahi during 2017-
18 to evaluate the performance of Strip tillage in 
farmers’ field for wheat cultivationin High Ganges 
River Flood Plain Soil (AEZ-11). The production 
program was done in a compact 2-hectare block in 
each site. Seeding was done with the help of power 
tiller operated Strip tillage machine. Recommended 
fertilizer dose (100-26-50-22-1.5 kg/ha N-P-K-S-B 
respectively) was applied just before only one pass 
of Strip tillage operation. Strip tillage was used as 
planting, seeding and laddering. But in farmers’ 
practices, the land was prepared well will 3-4 
ploughing followed by laddering. The 
recommended fertilizer dose was applied during 
final land preparation. In both case of land was 
fertilized with 10 tons of cowdung and in organic 
fertilizer 100-26-50-20-1.5 kg ha-1 NPKS and B 
respectively. Two third of nitrogen and entire 
amount of other fertilizers were applied as basal 
and rest one third of urea was top dressed at CRI 
stage (18-21 DAS) after irrigation. Affinity was 
sprayed after 5 days after 1st irrigation for the 
control broad leaves weed. Seeding was done 22-
27 November 2017 at Rajshahi and the variety was 
BARI Gom 30. Seed rate was 150 Kg ha-1 and 120 
Kg ha-1 in NPT and Strip tillage respectively. Crop 
was harvested on 23-28 March 2018. The higher 
grain yield was found 4.06 t ha-1 in strip tillage and 
Normal power tiller (NPT) gives less gain yield 
(3.73) compared to strip tillage. The highest gross 
return Tk. 101680 ha-1 was found in strip tillage 
because of total variable cost Tk. 35285was less in 
strip tillage condition. So that both gross margin 
(Tk. 66395 ha-1) and BCR (2.88) was higher in 
strip tillage condition. Farmers expressed that Strip 
tillage is a very suitable for time and seed saving 
but farmers are reluctant to purchase it due to 
higher price. If the government gives the machine 
in subsides or co-operative basis, without loan 
interest farmers groups can buy this machine.  

Pilot production of lentil under bed planting 
system in Rajshahi 

The trial was conducted in Rajshahi during 2017-
18 to evaluate the performance of bed planter in 
farmers’ field for lentil cultivation in High Ganges 
River Flood Plain Soil (AEZ-11). The production 
program was done in a compact 2-hectare block in 
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each site. Seeding was done with the help of power 
tiller operated bed planter machine. The land was 
fertilized with 23-18-20-1 N-P-K-B kg ha-1 (FRG, 
2012) in the form of urea, triple super phosphate 
and muriate of potash, respectively before only one 
pass of bed planting operation. Bed planter was 
used as bed making and seeding. But in farmers’ 
practices, the land was prepared well will 3-4 
ploughing followed by laddering. All fertilizers 
were applied as basal after final land preparation. 
Three times spray with Rovral @ 2 g L-1 was done 
at the time of flowering to pod development by 
maintaining 10 days interval. Different 
management practices like weeding and irrigation 
were done for normal growth of the crop. Seeding 
was done 18-23 November 2017 and the variety 
was BARI mosur 8 and seed rate was 35 Kg ha-1. 
Crop was harvested on 13-18 March 2018. The 
highest yield 1.75 t ha-1 was found in case of bed 
planting and normal power tiller operated sowing 
gives the of 1.38 t ha-1. Bed planting also reduced 
land operation cost due one pass of bed planting 
equivalent to 2-3 pass of NPT practice. Economic 
analysis also reported that the land operation cost 
reduced the total variable cost in bed planting. The 
higher gross margin and BCR were produced by 
bed planting (Tk. 79594 ha-1 and BCR: 3.33) than 
NPT (Tk. 50098 ha-1 and BCR:2.51).  Farmers 
expressed that bed planter is a very suitable for 
time and seed saving but farmers are reluctant to 
purchase it due to higher price. If the government 
gives the machine in subsidise or co-operative 
basis, without loan interest farmers groups can buy 
this machine. The machine is very efficient, so it 
needs massive extension 

Lentil production as relay crop with T.aman rice  

Research managed demonstration trial was 
conducted at MLT site, Atghoria, Pabna during 
Rabi season of 2017-18 at farmers’ fields. Primed 
seeds of lentil (BARI Masur-8) were sown as relay 
in T.aman rice field on 1 November, 2017. The 
total size of the demonstration plot was about 1 ha 
where six farmers were involved. The seeds of 
relay crops were sown on 1 November, 2017, 12 to 
15 days prior to T.aman harvest. Seeds were 
soaked overnight in fresh water for seed priming. 
The seed rate of lentil was 55 kg ha-1. The 
fertilizers were applied @ 37-08-20-13 kg N-P-K-S 
ha-1. No weeding but three times fungicides (Rovral 
50 WP) spraying were done starting at the 
beginning of flowering and continued at 7-10 days 
interval. The crop was harvested on 3 to 5 March, 
2018.  The mean yield obtained from BARI Masur-
8 was 1.59 t ha-1 which ranges from 1.59-1.60 t ha-

1. This satisfactory yield might be obtained due to 
improved management system, timely sowing and 
successfully controlling of stem phylum blight 
disease through application of Rovral 50 WP. 
Number of sufficient pods per plant also supported 
this yield of lentil. From the cost and return 
analysis excellent gross return Tk. 111000 ha-1 and 
gross margin Tk. 81105 ha-1 was observed from 
relay lentil . Farmers opined that the BARI Masur-
8 was high yielder which encourages them and 
helps to grow as profitable crop in the existing 
cropping pattern. They preserved seeds with a view 
to grow this variety in the next season. Farmers 
opined that spraying of Rovral 50 WP might be a 
good option for controlling the stem phylum blight 
disease.    

Pea production as relay crop with T.aman rice 

Research managed demonstration trial was 
conducted in Baoikhola village under MLT site, 
Atghoria, Pabna during the Rabi season of 2017-18 
at farmers’ fields. The size of the demonstration 
block was about 1 ha and six farmers were 
involved with the demonstration. Different inputs 
(Seed, fertilizers and fungicides) were supplied 
from OFRD, ARS, Pabna. The seeds of relay crops 
were sown on 18 November, 2017, which was 12-
15 days prior to T.aman rice harvest. Seeds were 
soaked overnight for seed priming.The fertilizers 
were applied @ 46-8-21-11 kg N-P-K-S ha-1. The 
seed rate was 90 kg ha-1. No weeding but three 
times fungicides (Score) were sprayed starting at 
the beginning of flowering and continued at 7-10 
days interval. Seed yield of BARI Motor-3 was 
varied from field to field and the average yield was 
1.83 t ha-1. The highest seed yield obtained 1.83 t 
ha-1 might be due to the highest plant populations 
m-2 along with pod numbers per plant where as the 
lowest seed yield 1.81 t ha-1 might be due to less 
plant populations m-2 for missing of plants at early 
growth stage. From the cost and return analysis it 
was revealed that the gross return was found as 
Tk.79175 ha-1 that showed an excellent gross 
margin of Tk. 52295 ha-1 .  

Mustard production as relay crop with T.aman 
rice  

Research managed demonstration trial was 
conducted at Hijolia, Pabna during Rabi season of 
2017-18 to assess the performance at relay 
condition as well as to disseminate the variety 
BARI Sarisha-14 and BARI Sarisha-17 at farmers’ 
fields. Seeds of BARI Sarisha-14 and BARI 
Sarisha-17 were broadcasted on 1 to 10 November, 
2017 10-12 days before T.aman rice harvest. The 
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crop was fertilized with 120-34-45-29-2-2 kg N-P-
K-S-Zn-B respectively. Total amount of all the 
fertilizers except urea were applied during seed 
sowing. Urea was applied in two installments. 
Two-third urea was applied as basal and the 
remaining 1/3 was applied as top dress on 20-25 
days after sowing (DAS). The fields were infested 
with aphid and Alternaria blight disease. 
Insecticide Malathion and Karate were applied 
once on 1-5 January, 2018 and fungicide Rovral 50 
WP was applied two times on 1-5 January 2018 
and 10-15 January 2018 depending on pest 
incidence. The crops were harvested on 2 to 8 
February, 2018.  The mean seed yield of BARI 
Sarisha-14 was recorded 1.61 t ha-1. While the 
mean seed yield of BARI Sarisha-17 was recorded 
1.78 t ha-1 which is about 10% higher than ARI 
Sarisha-14. The stover yield was recorded 2.34 t ha-

1 from BARI Sarisha-14. BARI Sarisha-17 
provides 2.5 t ha-1stover yield. Cost and return 
analysis was dobe. The BARI Sarisha-14 and 
BARI Sarisha-17 produced excellent economic 
return in terms of gross margin. The total return Tk. 
82840 ha-1 and the gross margin Tk 42165 ha-1 was 
recorded from BARI Sarisha-14. The total return 
Tk. 91500 ha-1 and the gross margin Tk 50825 ha-1 

was recorded BARI Sarisha-17. BARI Sarisha-17 
demonstrated relatively higher economic return as 
compared to BARI Sarisha-14. 

Promotion and dissemination of newly released 
late blight resistant potato variety 

The production program was conducted at the MLT 
site, Shibpur, Puthia, Rajshahi during the rabi 
season of 2017-18 to produce disease free quality 
seed potato at farmers’ level. Seeds were collected 
from Tuber Crops Research Centre (TCRC) of 
BARI. Land area of each farmer was 10 decimals. 
The OFRD scientist and scientific staff provided 
technical support to the farmers for producing 
quality seed. Fertilization was done as per 
recommendation of TCRC, BARI (160-50-140-40-
4-1 Kg, N-P-K-S-Zn-B ha-1 with 10 t cowdung ha-1. 
Furadan and staple bleaching powder @15 kg and 
20 kg ha-1 were also applied to control pests. All 
amount of cowdung was applied at the time of land 
preparation. Half of urea and all other fertilizers 
were applied as basal dose. Bleaching powder was 
applied during final land preparation and Furadan 
was applied in furrow before tuber planting. Tubers 
were covered by soil after planting. The rest half of 
urea was top dressed at 30 DAP. Farmers were 
suggested not to spray against late blight disease. 
However, other operations viz. earthing up, 
weeding, irrigation etc. were done as and when 

necessary. Seed potato was sown on 28 Nov.- 08 
Dec. 2017. Ten days before harvesting of seed 
potato, haulm pulling was done to harden skin. 
Finally, potato tuber was harvested on 27 Feb.-06 
Mar. 2018. After grading and processing of potato, 
the storable seeds were separated to store in 
Shyampur, Rajshahi it was found that the farmers 
got on an average 28.20 t ha-1 tuber yield from 
BARI Alu 46 and 26.94 t ha-1gotfrom BARI Alu 
53. Diseases infestations were very negligible in 
this year except scab. About 12.34% tubers were 
infected with scab disease. About 4.67% plants of 
both varieties were infested with virus. In Jashore, 
BARI Alu-46 showed better performance than 
BARI Alu-53. The highest yield of BARI Alu-46 
was 30.96 t ha-1 against 29.71 t ha-1 in BARI Alu-
53. Late blight was not found in any field. 
Incidence of common scab was zero but negligible 
amount of virus affected plant was found in the 
field. Adequate storage facilities have been 
developed to serve the commercial purpose. The 
farmers stored the seeds for their own cultivation 
and the rest of the seed potato was sold in the local 
market.  

Production of quality seed potato at farmers 
level through seed plot technique 

The experiment was conducted at the farmers’ field 
of four different upazillas such as Barura, 
Debidwar, Burichung, Adorsho Sadar of Cumilla, 
two upazillas such as Matlab Uttar and Sadar of 
Chandpur district and Koshba in Brahmanbaria 
district during the Rabi season of 2017-2018.  
Foundation seeds were supplied by TCRC, BARI, 
Gazipur. Each farmer was considered as one 
replication. Individual plot size was 400 m2. Out of 
30 dispersed replications twelve replications were 
damaged by early rain and hell storm. Four potato 
varieties such as BARI Alu-7, BARI Alu-37, BARI 
Alu-40 and BARI Alu-46 were used in this 
program. BARI Alu-46 is highly late blight 
resistant variety. The crop was planted on 23 
November to 04 December, 2017. The fields were 
fertilized with 150-45-130-15 kg ha-1 of N, P, K 
and S in the form of Urea, Triple Super Phosphate, 
Muriate of Potash and Gypsum, respectively, along 
with cow dung @ 10 t ha-1. The insecticides such as 
Furadan and Stable Bleaching Powder were used 
07 days before potato sowing @ 15 and 30 kg ha-1 
for controlling cutworm and prevention from soil 
borne diseases, respectively. Manure was applied 
during final land preparation. Half amount of urea 
and all other fertilizers were applied at the time of 
potato sowing beside the potato rows. Rest half 
amount of Urea was side dressed at 35 days after 
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planting (DAP). Rouging, irrigation and other 
intercultural operations were done as and when 
necessary. Dithene M-45 or antracol @ 2.5 g L-

1was sprayed 04 to 05 times starting from 35 DAP 
and Secure 70 WP or Ridomil Gold @ 2.0 g L-1 

were also sprayed two times at 65 and 74 DAP for 
the prevention and controlling of late blight 
disease. The insecticide Admire @ 0.5 ml L-1 with 
water was sprayed twice at 59 and 66 DAP for 
controlling insect vectors such as white fly and 
aphids.  For controlling cut worm, kerate 1.5 ml L-1 
of water was sprayed at 22-25 DAP. The crop was 
harvested after 87-89 days after sowing on 26-28 
February, 2018 respectively. The average highest 
plant height and weight of tuber plant-1 were 
recorded from BARI Alu-46 followed by BARI 
Alu-40, BARI Alu-7 and the lowest from BARI 
Alu-37. Maximum number of tuber per plant was 
recorded from BARI Alu-7 followed by BARI Alu-
37, BARI Alu-46 and minimum in BARI Alu-40. 
The per cent scab infection was highest in BARI 
Alu-7 followed by BARI Alu-37, BARI Alu-40 
and the lowest in BARI Alu- 46. Maximum and 
minimum tuber yield ha-1 was produced by the 
potato variety BARI Alu-46 and BARI Alu- 7 
respectively. Farmers are very much interested to 
grow BARI Alu-46 and BARI Alu-40 variety 
instead of commercially cultivated BARI Alu-7. 
The potato variety BARI Alu-7 was highly infected 
by common scab, late blight and cut worm, 
respectively. 

Production program of potato varieties 

A Production program of potato varieties were 
conducted at Kanda sheri and Molla para, Sherpur 
Sadar and Cumilla during rabi season 2017-18 to 
increase potato production and to popularize the 
varieties among the farmers. The production 
program was conducted at Kanda sheri and 
Mollapara, Sherpur sadar Upazilla during rabi 
cropping season of 2017-18. Five potato varieties 
viz., BARI Alu-8, BARI Alu-35, BARI Alu-40, 
BARI Alu-41 and BARI Alu-46 were used as 
planting material in the production program. In 
Cumilla four improved potato varieties such as 
BARI Alu-37, BARI Alu-47, BARI Alu-72 and 
BARI Alu-8 were evaluated in different locations 
under this demonstration. Seed tubers were sown 
on 24-27 November to December 11, 2017. 
Manures and fertilizers were applied at the rate 
325-220-250-120 kg ha-1 of urea, TSP, MoP, 
gypsum and zinc sulphate, respectively along with 
5-ton cow dung/hectare. Half amount of urea and 
the entire amount of fertilizer was applied at the 
time of final land preparation. Remaining half 

amount of urea was applied at 35 DAP. Necessary 
intercultural operations and plant protection 
measures were taken as per recommendations of 
TCRC. The crop was harvested on 05 -12 March 
2018. It was revealed that potato varieties covering 
1200 m2 of land and yielded ranged from 29.22 to 
39.30 t ha-1. Gross return and gross margin per 
hectare were found Tk. 306810 to Tk. 412650 and 
Tk. 153590 to Tk.259430 from different potato 
varieties respectively. The yield performance of 
potato variety BARI Alu-41 appeared to be 
promising in the Sherpur locations. In Cumilla the 
highest tuber yield (39.0 t ha-1) was obtained from 
BARI Alu-47 that was followed by BARI Alu-72 
and the lowest yield was obtained from BARI Alu-
37 and BARI Alu-8. The highest common scab 
infection (23.7%) and cut worm infestation (6.7%) 
was observed in commercially cultivated potato 
variety BARI Alu-8 where comparatively lower in 
BARI Alu-72 and BARI Alu-47. From cost and 
return analysis, among the demonstrated varieties 
the highest gross return (438750.00 Tk. ha-1) and 
gross margin (274937.00 Tk. ha-1) were obtained 
from BARI Alu-47 followed by BARI Alu-72 and 
the lowest from BARI Alu-8 and BARI Alu-37, 
respectively.  Farmers are very interested to 
cultivate potato varieties as they sold potato from 
the field directly and earn a handsome amount of 
money from potato selling. They also demanded 
potato seed at due time in coming season.  The 
farmers of Cumilla opined that potato variety BARI 
Alu-47 and BARI Alu-72 are higher yield 
potential, less to disease and insect infestation. 
They also obtained good quality potato seed.  From 
this programme, the farmers got new varieties of 
potato instead of old variety. 

Demonstration of sweet potato varieties 

A field demonstration was carried out at Char land 
in Debidwer MLT site under Cumilla district and 
MLT site Saharasti under Chandpur district and 
Manikganj during the Rabi season of 2017-18 to 
evaluate the comparative performance of BARI 
released high yielding sweet potato varieties for 
this location and also disseminate the variety at 
farmers level. Four promising sweet potato 
varieties BARI Sweet Potato-4, BARI Sweet 
Potato-8, BARI Sweet Potato-12, BARI Sweet 
Potato-13 and local variety (Lal Mistialu) were 
used in this trial in the four farmer’s field. The 
plant spacing viz. 60 cm x 30cm were used. The 
unit plot size was 10 m x 2.0 m. The trial was laid 
out in a Randomized Complete Block Design with 
four dispersed replications. Sweet potato vines 
were transplanted on 22-23 November 2017. 
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Manures and fertilizers were applied at the rate of 
10 t ha-1 cowdung and 105-45-105-15-2-1 Kg of N 
P K S Zn B ha-1, respectively in the form of urea, 
TSP, MoP, gypsum, zinc sulphate and boric acid. 
Fifty percent of N, K and full dose of other 
fertilizers were applied during final land 
preparation. The rest amount of N and K fertilizer 
were applied at 35 DAP. The crop was harvested 
on 1-18 April 2018.  The yield of tubers per hectare 
(33.5 t ha-1) were significantly higher in BARI 
Sweet Potato-8 which was followed by BARI 
Sweet Potato-4 and Local (Lal Mistialu) and the 
lowest in BARI Sweet Potato-13 (25.6 t ha-1). From 
the demonstration trial it was observed that the 
highest gross return (Tk. 502500 ha-1) and gross 
margin (Tk. 417750 ha-1) was calculated from 
BARI Sweet Potato-8 among the sweet potato 
varieties. Moreover, the minimum gross return (Tk. 
384000 ha-1) and gross margin (Tk. 299250 ha-1) 
were obtained from BARI Mistialu-13 due to the 
lower yield potentiality during that cropping period 
in Cumilla. In Manikganj the highest yield was 
obtained from local BARI Sweet Potato-8 (23.4 t 
ha-1) followed by BARI Sweet Potato-13 (23.4 t ha-

1). The highest gross return (Tk. 421200 ha-1) was 
found in BARI Sweet Potato-8.  Farmers of 
Cumilla and Chandpur regions are highly satisfied 
to see the yield performance, size, shape, red in 
colour and sweeter in taste of BARI Mistialu-8 
among the varieties. Farmers of Manikganj prefer 
BARI Misti Alu-13 as it is a high yielding, red 
colored and sweet in taste.  

Pilot production of BARI mung-6 in southern 
region 

The program was executed through farmers’ 
participatory approach in 5 locations at Patuakhali, 
Barguna, Barisal, Bhola and Patuakhali district. 
ACIAR-KGF provided fund to perform the 
program. A total of 120 farmers were selected 
through focus group discussion (FGD) at each 
location. Only critical inputs like seed (BARI 
Mung-6), fertilizer, pesticide and PTOS were 
provided to the farmers and rest costs were borne 
by the farmers. Fertilizer was applied @ 40-80-30 
kg Urea, TSP, MoP ha-1. The farmers were trained 
up on Mungbean production technology. Farmers 
sown their mungbean seed by PTOS during 16 
January to 25 Fabruary 2018 and after harvest 
plants were incorporated in the field. Pods were 
harvested manually by woman during 03-15 April 
2018. In an average yield performance was 1.12-
1.90 t ha-1.  This program was done under ACIAR-
KGF funded project entitle “Incorporating salt 
tolerant wheat and pulses into smallholder farming 

systems in Bangladesh.” Farmers generally liked 
mungbean cultivation for profitable income with 
less management and labour cost minimum in 
PTOs. They disliked PTOs for shallow depth of 
tillage than power tiller. Waiting for zoe condition 
is one of the obstacles with PTOs cultivation. 
Mungbean pod harvest is difficult. 

Pilot production of cowpea in southern region 

BARI has developed two cowpea varieties and 
management approaches were evaluated in the 
farmers’ field in the previous years and got 
satisfactory yield.  Hence the pilot production 
program of cowpea has been undertaken. A total of 
30 farmers were involved in this program and 
covered 04 hectares of lands considered in each 
location. Cowpea seeds were sown by PTOS on 05-
14 January 2018 and were harvested on 18 April to 
02 May 2018. In an average yield performance was 
1.21-1.40 t/ha.  This program was done under 
ACIAR-KGF funded project entitle “Incorporating 
salt tolerant wheat and pulses into smallholder 
farming systems in Bangladesh.” Farmer’s 
generally exposed their positive reaction with 
PTOS for their superior performance to cover more 
area in a short period. 

Pilot production of lentil in southern region of 
Bangladesh 

BARI has developed eight lentil varieties and 
management approaches were evaluated in the 
farmers’ field in the previous years and got 
satisfactory yield.   Hence the pilot production 
program of lentil has been undertaken. A total of 
30 farmers were involved in this program and 
covered 04 hectares of lands considered in each 
location. Lentil seeds were sown by PTOS on 15-
28 December, 2017 and were harvested on 3-10 
March, 2018. In an average yield performance was 
0.92 t ha-1. This program was done under ACIAR-
KGF funded project entitle “Incorporating salt 
tolerant wheat and pulses into smallholder farming 
systems in Bangladesh.” 

Pilot production of grasspea in southern region 
of Bangladesh 

The program was executed through farmers’ 
participatory approach in Pirojpur district. ACIAR-
KGF provided fund to perform the program. A total 
of 120 farmers were selected through focus group 
discussion (FGD) at each location. Only critical 
inputs like seed (BARI Graspea-6), fertilizer, 
pesticide and PTOS were provided to the farmers 
and rest costs were borne by the farmers. Fertilizer 
was applied @ 40-80-30 kg Urea, TSP, MoP ha-1. 
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The farmers were trained up on Grasspea 
production technology. Farmers sown their 
grasspea seed by PTOS during 18-24 Nov, 2018. 
Pods were harvested manually by woman during 
03-15 March, 2018. In an average yield 
performance was 1.12-1.90 t ha-1. This program 
was done under ACIAR-KGF funded project 
entitle “Incorporating salt tolerant wheat and pulses 
into smallholder farming systems in Bangladesh.” 

Production program of coriander 

Spice Research Centre released variety BARI 
Dhonia 1 potentially high yielding. Area and 
production of coriander seeds are increasing every 
year in Bangladesh. Although coriander is one of 
the most important spice crops, very less 
importance has been given for its improvement. 
There is no recognized commercial variety except 
BARI Dhonia 1 in Bangladesh. Sowing was done 
on 15- 19 November, 2017. The crop was fertilized 
with 5 t ha-1 cowdung, 150, 110 and 90 kg ha-1 N, 
P and K respectively. The entire quantity of 
cowdung, P and K were applied during final land 
preparation. Urea was applied in two equal splits at 
15 days after germination and other half of urea 
applied in flowering stage followed by irrigation. 
The program was carried out by 04 farmers 4 at 
Gopalganj in 200 decimals of land. Harvesting was 
done from 15-25 March, 2018. Average seed yield 
was found 1.35 t ha-1. 

Pilot production program of onion 

BARI Piaj-1, BARI Piaj-4 were used in the 
programme. Sowing was done on 01- 03 
December, 2017. Fertilizer was applied at the rate 
of 240-220-150-110 kg ha-1 of NPKS. Half of urea, 

half of MoP and the entire quantity of Gypsum 
were applied during final land preparation. The 
remaining urea and MoP was top dressed in two 
splits during 25 and 50 days after sowing. Two 
times weeding and five times irrigation were 
provided. Purple blotch were controlled by 
spraying of Rovral and Ridomil gold. Three times 
of spraying Confidor for controlling thrips and one-
time used Vertimak for controlling mites.  The 
program was carried out by 10 farmers with 4 ha of 
land. Harvesting was done from 30 March to 04 
April 2018. Average bulb yield was found 13.00 
and 15.00 t ha-1 for BARI Piaj and BARI Piaj-4 
respectively. 

Pilot production program of garlic 

BARI Roshun-2 supposed to be higher yielder and 

less susceptible to pest and diseases. These 

varieties have potential to help generate farmers' 

income in very short period of time. Sowing was 

done on 02-08 November, 2017. Fertilizer was 

applied at the rate of 217-267-333-110 kg ha-1 of 

NPKS. Half of urea, half of MoP and the entire 

quantity of Gypsum were applied during final land 

preparation. The remaining urea and MoP was top 

dressed in two splits during 25 and 50 days after 

sowing. Two times weeding and five times 

irrigation were provided. Diseases were controlled 

by spraying of Rovral and Ridomil gold. Three 

times of spraying Confidor for controlling thrips 

and one-time used Vertimak for controlling mites.  

The program was carried out by 6 farmers in 1 ha 

of land. Harvested from 19-26 March, 2018. 

Average seed yield was found 6.15 ton ha-1 from 

BARI Roshun-2. 
 



 

 

 

 

 

Fungal Disease 

Survey, isolation and identification of major 

diseases of gerbera flower 

Gerbera is an important cut-flower in flower 
market of Bangladesh. Extensive survey was 
carried out in gerbera gardens of Godhkhali, 
Zhikorgasa and Horticulture Research Centre, 
BARI, Gazipur during 2017-2018 cropping season. 
Plant samples (Leaf, stem and flower) were 
collected and brought in the plant pathology 
laboratory for identification of the disease and 
pathogen following standard method. Fungal 
species Pestalotia sp, Alternaria alternata and 
Stemphylium sp. were isolated from the infected 
plant parts of gerbera which were responsible for 
the diseases of leaf spot, alternaria leaf spot and 
stemphylium blight of gerbera, respectively. 
Pathogenicity of the isolated fungi was tested 
following modified ‘Detached leaf technique’ for 
confirmation. 

Survey, isolation and identification of diseases in 

tuberose and gladiolus 

Tuberose (Polianthes tuberose L.) is one of the 
most important bulbous ornamental of tropical and 
subtropical areas. It is grown commercially for cut 
flowers and loose flower trade and also for the 
extraction of highly valued flower oil. It occupies a 
prime position in the floriculture industry.  A 
survey was carried out in different gardens in 
Godhkhali and Panisara union of Zhikorgasa, 
Jessore during October 2017 to February 2018 
cropping season.  Plant samples (viz. leaf, stem and 
flower) were collected and brought in the Plant 
Pathology laboratory for identification of the 
disease and pathogen following standard method. 
Three species of fungi namely Alternaria alternata, 
Fusarium graminearum and Colletotrichum sp. 
were isolated from the infected plant parts of 
Tuberose which were caused the diseases of 
alternaria leaf spot, leaf spot/ leaf blight, 
anthracnose leaf spot. Curvularia leaf spot, 

stemphylium leaf spot and alternaria leaf spot 
diseases were found in gladiolus which were 
caused by fungi i.e, Curvularia sp., Stemphyllum sp 
and Alternaria alternata, respectively 

Survey, isolation and identification of dragon 

fruit diseases  

Dragon fruit crop (Hylocereus undatus) has 
become increasingly important in Bangladesh. 
However, the dragon fruit was reported to be 
seriously infected with several diseases and causing 
serious losses. A survey was carried out in dragon 
fruit orchards of Hill Agricultural Research Station 
(HARS), Khagrachari during the year 2016-17. 
From this survey two types of disease were 
identified from dragon fruit viz. stem rot and soft 
rot. In this study, 82% of dragon fruit plants were 
found to be infected by stem rot whereas 91% of 
total plants were attacked by soft rot disease. 
Through molecular characterization with 
pathogenicity test it was confirmed that Diaporthe 
phaseolorum and Fusarium fujikuroi were causal 
agents of stem and soft rot disease of dragon fruit, 
respectively. These two fungi viz. D. phaseolorum 
and F. fujikuroi were new record for causing stem 
rot and soft rot disease of dragon fruit in 
Bangladesh.  

Survey on post harvest diseases of important 

fruits in Bangladesh 

Diverse origins of different type’s fruits are 
cultivated in Bangladesh. Mango, Banana, 
Jackfruit, Pineapple, Papaya, Litchi, Jujube and 
Guava are the major fruits of the country, which 
can contribute in the economy and nutrition sector 
significantly. Postharvest decay is the main reason 
for limiting the extension of storage and shelf life 
of fruits in Bangladesh. Various types of injuries 
can be sustained before, and after the harvest of 
produce. A survey was conducted in Rajshahi and 
Khagrachori cities during 2017-18 to record 
postharvest diseases of mango, guava, pineapple 
and jujube fruits collected from different parts of 
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the cities. The highest incidence and severity of 
postharvest diseases of the fruits were recorded in 
stem end rot (285) from mango and anthracnose 
(257) from jujube. Whereas the lowest incidence 
and severity were found in discolouration from 
mango and fusarium rot from jujube respectively. 
The post harvest diseases recorded during the 
survey from two fruits were anthracnose 
(Colletotrichum gloeosporioides), stem end rot 
(Botryodiplodia theobromae), fusarium rot 
(Fusarium sp.), pestalotiopsis rot (Pestalotiopsis 
sp.), alternaria fruit rot (Alternaria sp.) and 
discolorations.  

Survey on clubroot disease of mustard grown in 

Bangladesh 

Mustard is the major oilseed crop in Bangladesh, 
but per hectare yield is about 0.74 tones which is 
very low compare to other countries. Diseases have 
been identified as one of the major factors for low 
yield. Clubroot (Plasmodiophora brassicae) is a 
serious soilborne disease that causes significant 
economic yield loss of mustard. Clubroot disease 
of mustard was first reported in Bangladesh in 
2011.  A survey was carried out in different 
mustard fields in different locations of three 
districts during October to December 2017 
cropping season. The study was conducted to 
assess the prevalence and severity of clubroot 
disease. The survey areas were Jamalpur, Gazipur 
and Jashore. In each location 10 mustard fields 
were surveyed and 20 plants were selected for 
observation. Incidence of clubroot disease ranged 
from 0-100%. The highest incidence rate was 
found at Jamalpur (78.67%) and Gazipur (78.21%) 
and the lowest incidence was found at Jashore. 

Survey on pre-harvest diseases of fruit crops 

Fruit cultivation has gone into commercial 
production from many years. Fruit crops are prone 
to different diseases and cause severe yield loss 
every year. Among the diseases, gummosis of 
different fruits, citrus greening, die back and 
anthracnose of guava, panama and sigatoka of 
banana, leaf spot of coconut etc. are the major pre-
harvest diseases of fruit crops. A survey on pre-
harvest major disease of fruit crops was conducted 
at Chapai, Rangpur, Borishal, Gazipur and 
Mymensingh districts during 2017-2018. From the 
survey it was found that gummosis disease of 
different fruits was very prominent. Citrus greening 
and die back of guava were also predominat at 
Chapi. Leaf spot of coconut was predominat at 

Borishal. Panama and sigatoka of banana were 
predominant at Rangpur and Mymensingh. 
Severity of other fruit diseases was low to medium 
at irrespective of locations. Special attention should 
be given on the control of gummosis and citrus 
greening diseases for meaning crop yield.  

Identification of associate pathogens of imported 

vegetable seeds and exotic fruits in Bangladesh 

Different seed companies of Bangladesh are 
importing various vegetable seeds from different 
countries, such as Thailand, China, India, Korea, 
Japan, etc. The experiment was done during the 
year 2017-18 in Plant Pathology Laboratory, 
BARI, Gazipur. Imported seeds of cauliflower, 
cabbage, broccoli, okra and cucumber were 
collected from Siddik Bazar, Dhaka. Overall 
microorganism association was very low or zero in 
most of the imported vegetable seeds except okra 
imported from India where 100% Rhizopus sp. 
infection was found. From the imported seed 
samples of cabbage and cucumber no 
microorganism involvement was observed and 
germination rate was also very high (more than 
95%). All the seed samples collected from India 
showed lower germination rate compared to other 
imported seeds from Korea, Thailand and Japan. 
On the other hand, two popular exotic fruits i.e., 
apple and dragon fruit were collected from 
different shops with disease symptoms. From all 
the apple samples, Alternaria sp. was identified 
which was responsible for fruit rot in apple. From 
one sample of apple an unknown yellow fungus 
was detected which was also pathogenic. From 
disease parts of dragon fruits three different 
pathogenic fungi viz., Alternaria sp., Colletotricum 
truncatum and Fusarium oxysporum were 
identified.   

Prevalence of pathogens associated with garden 

pea seed 

Garden pea (Pisum sativum) is a member of family 
Papilionaceae. Seed- borne infection of Garden pea 
(Pisum sativum) by pathogens was studied using 7 
(seven) samples of Garden pea collected from 
different locations of Sadar Jeshore, Godkhali, 
Bogra, Khagrachari, Gazipur, Sadar Rangpur and 
Gangachara, Rangpur of Bangladesh during 2017-18 
cropping season. The moist blotter test was used to 
detect organisms on sample. The germination range 
was 23 to 95%. The highest germination rate (95%) 
was recorded from Gazipur sample and lowest was 
from Godkhali, Jeshore sample. Seven fungi were 
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recorded on tested samples and they were 
Aspergillus flavus (ranging from 12 to 42.5%), 
Aspergillus niger (2.5 to 10%), Alternaria alternata 
(3.3 to 16.6%), Fusarium sp. (2.5 to 53%), 
Penicillium sp. (4 to 17.5%),  Rhizopus stolonifer 
(2.5 to 13.3%) and  Curvularia lunata (only 2.5 to 
3%) and unidentified bacteria (10 to 23%). Among 
them Fusarium sp. (2.5 to 53%) was observed in all 
samples. 

Study on seed associated pathogens of selected 

spices crops  

Spices are important agricultural crop in Bangladesh. 
Different types of spices are grown every year which 
has great social and economical value. But, one of 
the main constrain of good production of spices is 
seed-borne fungi. These seed-borne fungal 
pathogens affect the seed health quality, reduce 
germination, transmit diseases in the field and 
consequently hamper the yield of the crop. So, an 
experiment was conducted in the laboratory of Plant 
Pathology Division, BARI, Gazipur to identify the 
seed borne fungi of five different spices crops viz. 
coriander, black cumin, fenugreek, fennel and 
radhuni collected from three different spices 
research centre (SRC, Bogura; RSRC, Magura and 
SRSC, Lalmonirhat) of Bangladesh. From the study 
nine different fungi representing six genera were 
detected. The identified fungi were- Alternaria 
alternata, Alternaria radicina, Alternaria zinniae, 
Aspergillus flavus, Aspergillus niger, Cladosporium 
sp., Curvularia lunata, Fusarium sp. and Penicillium 
sp. Among them A. alternata was more predominant 
compared to other fungi. 

Effect of seed treatments on seed borne 

pathogen associated with sesame seeds and their 

impact on germination 

Sesame (Sesamum indicum L.) or “til” is one of the 
world’s oldest spice and oilseed crop. It is the 2nd 
important oil seed crop in Bangladesh.  Seed 
samples of sesame were used for evaluation of seed 
treating agents and hot water treatment against the 
seed borne pathogen. Aspergilus flavus, Aspergilus 
niger, Rhizopus stolonifer, Alternaria sp., 
Penicillium sp. and Fusarium moniliformae, 
comprising 6 species were found to be associated 
with the sesame seed samples. All sesame seeds 
were treated with, T1= Provax 250 WP (2.5gm/kg 
seeds), T2= Rovral 50 WP (2.5 gm/kg seeds), T3= 
Ebra 45 WP (4gm/kg seeds) and T4= control. 
Among the treatments, (T1) Provax 250 WP 
decreased (99 %) the seed borne infection and 

increases the percent (81.2%) of germination. On 
the other hand, four different level of hot water 
treatments viz 450C, 480C, 500C, 530C as a physical 
control by hot water treating box for 10 minutes. 
Among the hot water treatments, T1 (450C) showed 
the 100 % reduction of seed borne infection in 
laboratory condition and increased (80.8%) seed 
germinations. The seed treatments with Provex 250 
WP and 450C hot water treatments reduced the seed 
borne infection and increased the germination of 
sesame in laboratory and pot house conditions.  

Collection, isolation and morpho-physiological 

characterization of Colletotrichum 

gloeosporioides isolates 

Colletotrichum gloeosporioides infects 
monocotyledons (turf grass) to higher dicotyledons 
(cashew trees). C. gloeosporioides is widely 
distributed and common plant pathogen in the 
world. The pathogen also causes post-harvest 
problems and also acts as endophytic strains which 
are isolated from symptomless plant parts. C. 
gloeosporioides, causal agent of anthracnose 
disease, were most common and serious fungus for 
many fruits including banana especially in case of 
post harvest condition. Morpho-physiological 
characterization of Colletotrichum gloeosporioides 
isolates of Banana varieties were studied at 
different district of Bangladesh. Sabri, Kabri and 
Champa variety of Banana samples were collected 
from the farmers of Gazipur and Bogura district. 
The incidence percentage was higher in Gazipur 
than in Bogra. In Gazipur district the incidence 
percentage was 50-70, 50-65 and 45-60 
respectively in Sabri, Kabri and Champa variety. 
On the other hand the incidence percentage in 
Bogura was 50-60, 40-50 and 40-50 respectively in 
Sabri, Kabri and Champa variety. Pathogen was 
grown on PDA and preparation of pure cultures 
was done through single spore isolation technique. 
Morphological study was done with the pure 
culture of collected isolates.  

Characterization of pathogens for head blight 

complex of cereals 

Head blight complex of cereals has devastating 
impact on yield and grain quality, and emerged as a 
major threat to global food security. Survey was 
done in AEZ 8, 9, 19, 21 and 22 on wheat, aman 
rice and boro rice. Infected heads were collected 
from farmer’s field. Five fields were surveyed from 
each location and ten heads were collected from 
each field, maintaining a distance of 5-8 km 
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interval. Samples were collected in perforated 
plastic bags and placed quickly in ice box. 
Pathogens were grown on blotter, water agar and 
Potato Dextrose Agar (PDA), identified under 
compound microscope and preserved on PDA 
slant. Isolates were numbered as standard 
procedure.The fungal species Bipolaris spp., 
Fusarium spp., Alternaria spp., and Curvularia 
spp. were isolated from heads of wheat.  The fungal 
species Magnaporthe spp. and Fusarium spp. were 
isolated from heads of rice. The isolated pathogens 
were often co-exists in the same head and in the 
same field of wheat and rice. High variability was 
noticed in morphology of Bipolaris spp. The results 
highlighted the need for deployment of effective 
disease management strategy in those AEZ’s. 

Screening of mustard lines / varieties against 

clubroot disease 

Clubroot disease of mustard was first reported in 
Bangladesh in 2011.  Clubroot (also known as 
swollen fingers) is a serious fungal mould type of 
disease that affects the brassicas and other 
members of the crucifers, the family to which 
brassicas belong. There are about 3000 species of 
plants susceptible to clubroot. Clubroot causes 
swellins, or “clubs” on roots, which reduce the 
ability of the infected plant to access water and 
nutrients. Modarate clubbing causes stunting, as 
well as wilting of the plant during transpiration, 
even when soil moisture is adequate. When severe 
clubroot kills the plant, resulting in crop loss. The 
experiment was conducted with 23 lines / varieties 
in RARS, Jamalpur during 2017-18 cropping 
season to evaluate the performance of mustard 
lines/varieties against clubroot disease. Variable 
disease resistant reaction was observed on the basis 
of galling. Among the 23 lines/ varieties only one 
line namely NAP-0865 was found resistant and two 
lines were found moderately resistant. BARI 
Sorisha gave moderately susceptible reaction and 
rest of the lines was found susceptible against the 
clubroot disease. 

Screening of lentil lines against stemphylium 

blight disease under inoculated condition 

Stemphylium blight of lentil caused by 
Stemphylium botryosum Wallr. is one of the major 
diseases of much economic importance. The 
disease is increasing tremendously in the recent 
years and continued to be a serious threat to the 
successful cultivation of lentil. Because of the 
increase in severity, the disease has already gained 

much more importance and reported to incur up to 
92% crop loss. A set of 20 lentil germplasm were 
screened against stemphylium blight disease in the 
research field of Plant Pathology Division BARI, 
Gazipur. The test entries were BD-3804, BD-3808, 
BD-3810, BD-3940, BD-3945, BD-3948, BD-
3975, BD-3980, BD-3985, BD-3986, BD-3995, 
BD-4028, BD-4088, BD-4090, BD-4091, BD-
4094, BD-4134, BD-5958, BD-5959 and BD-5983 
which were collected from PGRC, BARI. A 
susceptible check variety BARI Masur-1 was used. 
Lowest (1.00) stemphylium blight disease score 
and highest (1356.00 kg/ha) yield was recorded in 
BD-5959 and the highest (4.33) disease score with 
lowest (725.60 kg/ha) yield was recorded in the 
check variety BARI Masur-1. The resistant check 
variety BARI Masur-8 produced 1342.70 kg/ha 
yield with a disease score of 1.00. 

Efficacy of new fungicides in controlling purple 

blotch disease of onion  

An experiment was conducted at the research field 
of Plant Pathology Division, BARI, Gazipur and 
Spices Research Centre, Bogura during the period 
of December, 2017 to March, 2018 to find out the 
seffectiveness of seven new fungicides against 
purple blotch disease of onion. The treatments 
were: T1= Amcomyl plus 72 WP (Mancozeb 64% 
+ Cymoxanil 8%) @ 2 g/L, T2= Dole-55 WDG 
(Pyraclostrobin-5 + Tebuconazole-50) @ 0.7 g/L, 
T3= Coppermet 55 WP (Copperoxichloride + 
Metalaxyl) @ 5 g/L, T4= Hocozeb 72 WP 
(Mancozeb 64% + Metalaxyl 8%) @ 2 g/L, T5= 
Aungkurzeb 80 WP (Mancozeb 80%) @ 2 g/L, T6= 
Chinadrone 50 WP (Iprodion) @ 2 g/L, T7= Extra 
75 WDG (Tebuconazole 50% + Trifloxystrobin 
25%) @ 0.5 g/L, T8= Rovral 50 WP (Iprodion) @ 
2g/L, T9= Control1 with BARI Piaz-4 (No 
fungicides), T10= Control2 with BARI Piaz-1. 
Among the tested fungicides, the lowest disease 
incidence (5.74% & 9.67%) was recorded from 
Dole-55 WDG spraying plots followed by 
Coppermet 55 WP spraying plots (6.01% & 
10.00%) from Gazipur and Bogura locations, 
respectively. Whereas the higher disease incidence 
was obtained from control 1 and control 2 
compared to other treatments at both locations. In 
Gazipur, the highest yield was obtained from Dole-
55 WDG spraying plots (25.83 t/ha) followed by 
Coppermet 55 WP (25.42 t/ha) while in Bogura 
location, the highest yield was collected from 
Coppermet 55 WP (20.55 t/ha) followed by Dole-
55 WDG spraying plots (20.41 t/ha). 
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Efficacy of fungicides in controlling white mold 

disease of french bean 

The experiment was conducted at Plant Pathology 
Division, BARI, Gazipur during Robi cropping 
season 2017-18 to evaluate the effectiveness of 
different groups of fungicides against white mold 
disease of French bean. Eleven different fungicides 
namely T1 = Carbendazim (Autostin), T2 = 
propiconazole ( Tilt 250EC), T3 =Tebuconazole ( 
Folicur 250EC),   T4 =Difenoconazole (Score 
250EC),  T5 =Mancozeb (Indophil M45) ,   T6 

=Mancozeb + Cymoxanil (BiomylPlus 2WP) ,   T7 

=Mancozeb+ Metalxyl (Sarfzeb 72WP) ,   T8 = 
Iprodone 35%+Carbendazim17% (Serfzim 52WP), 
T9 =Tebuconazole 50%+ Trifloxstrobin 25% 
(Clean 75 WG), T10 = Ipodione (Rovral 50WP), T11 

=Fenamidone+ Mancozeb 600WG (Secure) along 
with T12 =  Control treatment were applied with 
three replications from the first appearance of the 
disease at 10 days interval in the field. All the 
chemical fungicides reduced the disease over the 
control. The lowest disease incidence (2.33%) was 
recorded from T6 (Biomyl plus 2 WP) and T11 

(Secure) treated plots followed by T7 (Sarfzeb72 
WP) and T9 (Clean75 WG) treatment and highest 
(58.33%) was from control treatment. The range of 
disease reduction over control was from 22.85% to 
96.00%.The highest disease reduction (96.00%) 
was found in T6 (Biomyl plus 2 WP) and T11 

(Secure) treatment. The maximum yield (11.50 
t/ha) was obtained from T6 (Biomyl plus 2 WP) 
treatment and minimum (8.67 t/ha) was from 
control treatment (T12). 

Efficacy of fungicides in controlling powdery 

mildew of pumpkin 

There are many diseases of pumpkin such as 
bacterial wilt, angular leaf spot, phytopthora blight, 
downy mildew and powdery mildew. Among the 
diseases powdery mildew is common. The fungi, 
Erysiphe cichoracearum can cause powdery 
mildew on cucurbits. Under favorable 
environmental conditions the entire top surface of 
the leaf may be covered with the powdery fungus 
and an entire field may appear to turn white within 
a few days. Infections may also occur on lower leaf 
surfaces.Efficacy of  nine  new fungicides , viz., T1 
= Mancozeb 80WP group (K-zeb45), T2 = 
Mancozeb +  Cymoxanil 8% group (Cymozeb 72 
),T3 = Carbendazim group (Carbostin 50 WDG) , 
T4 = Hexaconazole 3%  + Tricyclazole 22% 
(Ridhuk 25SC), T5 = Trifloxostrobin 25%  +  
Tebuconazole 50% ( Lalon 75 WDG), T6  = 

Azoxystrobin 20% + Cyproconazole 80% ( kariwa 
28 SC), T7 = Azoxystrobin 20%   +  Difenazole 
12.5 % (Limotar top 32.5 SC), T8  = Mancozeb 
64% + Cymoxanil 8% group ( Switch 72 WP)  and 
T9  = Hexaconazole 3%+  Tricyclazole 22%  group 
(Bioconazole  plus 25SC) were tested for control of 
powdery mildew of Pumpkin. Carbosin 50 WDG 
(83.79%) and Switch 72 WP (80.38 %) reduce the 
Powdery mildew and increase of yield pumpkin 
than other fungicides.  

Efficacy of new fungicides in controlling 

phomopsis blight and fruit rot of brinjal 

There are a number of diseases that can cause yield 
reduction of brinjal. Among the diseases, 
phomopsis blight and fruit rot caused by 
Phomopsis vexans is a major disease of brinjal. An 
experiment was conducted with six new fungicides 
viz, T1= Biomyl plus (0.2%), T2= Top man (0.2%), 
T3= Hayprogim (0.2%), T4= Arba gold (0.2%), T5= 
Defence (0.2%), T6= Autostin (0.2%) and T7= 
Control both in the Plant Pathology Laboratory and 
field, Gazipur during the cropping season 2017-18. 
All the fungicides had significant effect on growth 
of fungus and reduction of disease incidence of the 
crop compared to control in both the conditions. 
Fungicides of carbendazim group were found better 
than others for controlling phomopsis blight and 
fruit rot of brinjal both in the Lab and field 
conditions. 

Evaluation of microbial products for controlling 

fusarium and bacterial wilt of  brinjal and bt 

brinjal 

Fusarium and bacterial wilt disease are caused by 
soil-borne pathogens and are very difficult to 
control by any chemical means. BARI Bt Begun-3 
was used for evaluation of five microbial products, 
namely Decoprima (Trichoderma sp. + Geobacillus 
+ Steptomyces), Bioderma solid (T. harzianum), 
Tricost 1% WP (T. viride), BAU Tricho-compost 
and BARI Tricho-compost. Bleaching powder was 
used as a positive check. BARI Begun-5, the 
parental line of BARI Bt Begun-3 were used as 
check variety. Significant difference was obtained 
among the microbial products for disease incidence 
and yield. Decoprima and BAU Tricho-compost 
were the best microbial products for soil treatment 
to control bacterial and fusarium wilt disease of 
brinjal and Bt brinjal. Decoprima and BAU Tricho-
compost were the best microbial products for soil 
treatment to control bacterial and fusarium wilt 
disease of brinjal and Bt brinjal. 
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Effect of nutrients to control purple blotch and 

tip-burn of onion in sustainable agriculture 

Purple blotch caused by Alternaria porri is a 
common destructive disease of onion which 
adversely affects bulb yield as well seed 
production. Now a day’s tip-burn becomes one of 
the major problems for onion cultivation in 
Bangladesh. At present all the cultivars are 
susceptible to this disease. An experiment was 
conducted in the field of Plant Pathology Division, 
BARI, Joydebpur to evaluate the efficacy of plant 
nutrient against the development of purple blotch 
disease and tip-burn of onion. Eight different 
treatments viz. potassium (MP fertilizer), 
phosphorus (TSP fertilizer), boron (Bo fertilizer), 
zinc (ZnSO4 fertilizer), calcium (CaSO4), copper 
(CuSO4), silicon (silica gel) and manganese 
(MnSO4) were tested against purple blotch disease 
and tip-burn of onion. Among the nutrients TSP, 
MP, Silica gel, ZnSO4, MnSO4 Bo and CaSO4 were 
performed better than other treatments for reducing 
purple blotch disease severity, tip-burn disease 
incidence and increasing plant growth as well as 
yield of onion. So, plant nutrients potassium, 
phosphorus, boron, zinc and silicon have 
significant effect on tip-burn and purple blotch 
disease development and increased plant growth as 
well as yield of onion. 

Effect of nutrients to control purple blotch 

disease and tip-burn of garlic in sustainable 

agriculture 

An experiment was conducted in the field of Plant 
Pathology Division, BARI, Joydebpur to evaluate 
the efficacy of plant nutrient for the development of 
purple blotch disease and tip-burn of onion. Eight 
different treatments viz. potassium (MP fertilizer), 
phosphorus (TSP fertilizer), boron (Bo fertilizer), 
zinc (ZnSO4 fertilizer), calcium (CaSO4), copper 
(CuSO4), silicon (silica gel) and manganese 
(MnSO4) were tested against purple blotch disease 
and tip-burn of onion. Among the nutrients MP, 
ZnSO4, TSP, MnSO4, Bo, CaSO4 and Silicon were 
performed better than other treatments for reducing 
purple blotch disease severity, tip-burn and 
increasing plant growth as well as yield of garlic.  

Screening of organic composts for mass 

culturing of Trichoderma harzianum to be used 

against soil-borne pathogen Sclerotium rolfsii 

and Fusarium oxysporum of lentil 

The experiment was conducted to observe the 
suitability of organic compost and vermi-compost 

for mass culturing of bio-control agent, 
Trichoderma harzianum and its effectiveness 
against foot and root rot disease of lentil caused by 
Sclerotium rolsfii and Fusarium oxysporum. There 
were 6 treatments viz. (i) Seed treatment with 
Provax (ii) Soil amendment with organic compost 
(iii) Soil amendment with Tricho-organic compost 
(iv) Soil amendment with vermi-compost and (v) 
Soil amendment with Tricho-vermi-compost and 
(vi) Untreated control. The formulated T. 
harzianum cultured in two different compost viz. 
organic compost and vermin-compost is designated 
as Tricho-organic-compost and Tricho-vermi-
compost. The present study revealed that soil 
amendment with Tricho-vermi-compost and 
Tricho-organic-compost were considered better 
treatments in reducing seedling mortality and in 
increasing yield of lentil. Seed treatment with 
chemical fungicide such as Provax showed better 
performance against the disease and its effect was 
at per the soil amendments with organic compost 
and vermi-compost in reducing seedling mortality 
and increasing plant growth and yield of lentil. 

Effect of tricho-compost against seedling blight 

disease of barley caused by Sclerotium rolfsii 

The formulated biological control agent 
Trichoderma harzianum was mass cultured in two 
composts materials viz. organic compost and 
vermi-compost to observe their effectiveness 
against seedling blight disease of barley caused by 
Sclerotium rolsfii. There were 6 treatments viz. (i) 
seed treatment with Provax (ii) seed treatment with 
Trichoderma spore suspension-1 (iii) seed 
treatment with Trichoderma spore suspension-2 
(iv) soil amendment with Tricho-compost-1, (v) 
soil amendment with Tricho-compost-2 and (vi) 
control.  Soil amendment with Tricho-vermi-
compost and Tricho-organic-compost were 
considered to be the better treatments in reducing 
seedling mortality and in increasing yield of barley. 

Screening of organic composts for mass 

culturing of Trichoderma harzianum to be used 

against soil-borne pathogen Sclerotium rolfsii of 

groundnut 

The experiment was conducted to observe the 
suitability of organic compost and vermi-compost 
for mass culturing of biocontrol agent, 
Trichoderma harzianum and its effectiveness 
against foot and root rot disease of groundnut 
caused by Sclerotium rolsfii. There were 6 
treatments viz. (i) Seed treatment with Provax (ii) 
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Soil amendment with organic compost (iii) Soil 
amendment with Tricho-organic compost (iv) Soil 
amendment with vermi-compost and (v) Soil 
amendment with Tricho-vermi-compost and (vi) 
control. Soil amendment with Tricho-vermi-
compost and Tricho-organic-compost were 
considered to be the better treatments in reducing 
seedling mortality and in increasing yield of 
groundnut.  

Integrated management of die-back disease of 

malta 

The study was conducted with BARI Malta-1 in 
orchards of Hill Agricultural Research Station, 
Khagrachari. Three experiments as component-
1(fungicidal spray), component-2 (pruning and 
sanitation) and component-3 (irrigation). Among 
them component-3 experiment was failed because 
of heavy rainfall during April-May, 2018. For 
componenet-1, five different groups of fungicides 
(Propiconazole, Carbendazim, Tebuconazole, 
Azoxystrobin 20% + Difenoconazole 12.5% and 
Azoxystrobin 20% + Tebuconazole 15%) were 
sprayed. Among them, until now N-Zim 50 WP 
(Carbendazim group) shows lowest disease 
incidence (22%) followed by Tebuconazole group 
fungicide Folicure (25.67%) whereas control 
treatment (no fungicidal spray) shows highest 
disease incidence of die-back (36.33%). In 
component-2, different cultural management 
practices (pruning, pruning + sanitation, sanitation) 
with control for die-back disease management of 
Malta. Pruning + sanitation practice gives lowest 
incidence (22%) of die-back followed by only 
pruning (23%) while only sanitation practice shows 
28% disease incidence. Control treatment (no 
pruning + no sanitation) shows highest disease 
incidence of die-back (37.25) in BARI Malta-1. 

Integrated management of sclerotinia rot 

diseases of marigold 

Marigold cultivation is increasing day by day in 
Bangladesh. In Bangladesh ninety five per cent 
farmers in Jessore and Jhenaidah districts cultivate 
marigold as commercial basis. Diseases were major 
constrain for marigold cultivation. The experiment 
was conducted at the plant pathology laboratory, 
pot house and research field of BARI, Gazipur 
during 2017-18 winter season. Three components 
were used to complete the integration for first year 
trial. The first component was fungicide. The 
second component was seedling root treated with 
Provax. The third component was biological 

treatments. Among the eight fungicidal trial, T1 
(Tilt 250EC), T3 (Secure 600WG 1g/L), T4 (Score 
250EC 2ml/lit), T5 (Folicur 250EC 2ml/L), T8 (Faja 
70 Wp 2g/L) showed hundred percent mycelia 
growth reduction in laboratory condition. However, 
T4 (Score 250EC 2ml/lit) and T8 (Faja 70 Wp 2g/L) 
treatments gave the higher diseases reduction in 
field condition at both varieties from others 
treatments. From biological experiments T2 

(Poultry refuse) and T1 (Neem oil cake) treatments 
gave the diseases reduction over the control in pot 
house and field condition less than thirty percent. 

Management of anthracnose disease of chilli 

Chilli (Capsicum annuum L.) is one of the most 
important spice crops in Bangladesh and many 
other countries of the world. But many biotic and 
abiotic stresses are limiting the total production in 
Bangladesh. Diseases are one of the most important 
factor limiting chilli production. Among the 
diseases, anthracnose caused by Colletotrichum sp. 
is one of the important disease that can cause yield 
losses up to 50% during high severity. An 
experiment was carried out to evaluate some 
management options to manage anthracnose 
Colletotrichum sp.) of chilli (Capsicum annuum L.) 
under natural field condition. Five treatments viz. i) 
Planting in raised bed, ii) Space planting 
(50x50cm), iii) Application of a biopesticide 
‘Micro tech-1’ @ 10ml/L water, iv) Application of 
Metaril 72 wp @ 2g/L water and v) and Control 
were applied. All the treatments minimized the 
disease significantly providing higher yield 
compared to control. Lowest (27.67%) plant 
infection was obtained from planting in raised bed 
treated plots which was statistically similar with the 
Metaril treated plot. Highest (77.23%) number of 
chilli plant was infected by anthracnose in control 
plot at 85 DAT. Highest (64%) reduction in percent 
plant infections at 85 DAT was obtained when it 
was planted in raised bed. The highest (438.56g) 
yield plant-1 was obtained also from planting in 
raised bed treated plots at 85 DAT. Lowest 
(199.19g) plant-1 was obtained from control plot. 
Highest (55%) yield was increase when it was 
planted in raised bed. 

Integrated management for controlling blast 

diseases under rice-wheat cropping systems 

Rice-wheat is one of the major cropping system in 
Bangladesh and the major cereals for food security. 
Magnaporthe oryzae pathotype Oryza is the rice 
blast pathogen and M. oryzae pathotype Triticum is 
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the wheat blast pathogen. Four components were 
evaluated in 2017-18 at RARS, Jashore for 
integrated management of blast disease on wheat. 
The components were seed treatments, splitting of 
nitrogen fertilizers, foliar spray of additional 
fertilizers and different groups of fungicidal spray. 
Seed treating fungicidal group Iprodin, 
Tricyclazole, Talc based Trichoderma harzianum 
and Carboxin + Thiram (liquid) were equally 
effective among six groups on susceptible variety 
BARI Gom-26 and partialy resistant variety BARI 
Gom-32. Significant difference was obtained 
among splitting types of nitrogen fertilizer on 
BARI Gom-26 and BARI Gom-32. Three splitting 
of nitrogen fertilizer as Basal 1/2 + Crown root 
Initiation1/4 + Maximum tillering ¼ is good for 
lowest disease severity of blast disease. Additional 
fertilizers Silicate and Phosphate spray reduced 
blast disease infection in three dates of sowing, but 
1-MCP increased yield. Sowing at November 28 
escaped blast disease incidence and gave higher 
yield. Late sowing at December 14 and December 
29 could not escape blast disease, yield was 
decreased. There was no significant difference 
among the fifteen groups of fungicides, but 
significant difference was with control. Fungicidal 
group Azoxystrobin, Strobilurins, Trifloxystrobin, 
Phenamacril 25 Sc, Tricyclazole were good for 
control of blast disease as well as yield of wheat. 
Significantly highest yield was obtained with 
Tebunaconazole + Trifloxystrobin. Results from 
four components will be integrated in 2018-19 for 
effective blast disease management of wheat. 

Loss assessment of lentil due to stemphylium 

blight disease 

The disease stemphylium blight is increasing 
tremendously in the recent years and continued to 
be a serious threat to the successful cultivation of 
lentil. Because of the increase in severity, the 
disease has already gained much more 
importance.The field experiment was conducted 
during rabi season 2017-18 at the research field of 
Plant Pathology Division, BARI, Gazipur. Yield 
loss in lentil (Lens culinaris Medik.) due to 
stemphylium blight (Stemphylium botryosum) was 
determined by assessing yield and disease 
parameters. There were two treatments, un-sprayed 
and sprayed which were replicated ten times 
following pair plot technique design. In the sprayed 
plots a fungicide Rovral (Iprodion) was sprayed 
continuously upto 100 days after sowing at an 
interval of 7 days starting from 50 days after 

sowing. Average Stemphylium blight disease score 
in sprayed and un-sprayed plots was recorded 1.3 
and 3.3 respectively. Average 2337.17 kg/ha yield 
was obtained from sprayed plots and 1856.57 kg/ha 
yield was obtained from un-sprayed plots. Mean 
yield loss of 19.8% was estimated due to 
stemphylium blight disease in lentil. 

Evaluation of potato cultivars for resistance to 

soft rot bacteria in Bangladesh 

Several different biotic and abiotic problems 
hamper production and quality of potato tubers, 
and soft rot-causing pathogens Pectobacterium sp. 
and Dickeya spp. cause severe yield losses both in 
the field and in storage. These bacteria secrete 
cellulases, proteases and pectate lyases that cause 
tissue maceration of plants and tubers. Every year 
soft rot reduces tuber reserves approximately 37% 
under commercial and private storage conditions in 
Bangladesh. Thirteen potato cultivars were 
collected from Tuber Crop Research Center 
(TCRC), Bangladesh Agricultural Research 
Institute (BARI), Gazipur to evaluate them against 
soft rot bacteria. There were significant differences 
among the potato cultivars in soft rot disease 
severity. BARI Alu-25 showed least soft rot 
disease severity compared to other potato cultivars. 
Calcium content but not dry matter percentage of 
tubers was correlated with soft rot severity. 
Regression analysis of both calcium percentage and 
dry matter percentage with rotted tissue percentage 
showed that calcium percentage  of potato had 
negative correlation with soft rot percentage 
(p<0.05) but no relation with the dry matter 
percentage changes. 

Improvement of soil biological health utilizing 

agricultural waste tobacco dust 

Agricultural waste tobacco dust is a byproduct, 
obtained during process of tobacco leaf and used in 
soil of greater Rangpur region for cultivation of 
potato. Field trials were carried out with potato 
variety Cardinal at RARS Burirhat, Rangpur and 
farmer’s field of Haragas, Rangpur during 2017-18 
to observe the effect of tobacco dust for 
improvement of soil biological health and increase 
of productivity. Significantly lowest number of 
fungal and bacerial colony, and pathogenic 
nematode were found with tobacco dust soil 
treatments, but no difference among the three doses 
of tobacco dust treatments. The incidence and 
severity of common scab was significantly lowest 
with Tobacco dust @ 850 kg/ha. Similar trend was 
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also found in black scurf disease. However, yield 
was highest with tobacco dust @ 850kg/ha. There 
might have influence of necotine on plant 
pathogens. Further research on standardization of 
necotin percentage might help to recommend 
Tobacco dust as a biopesticide. Tobacco dust can 
suppress soil-borne pathogens, improve soil health 
and increase crop productivity.  

Anaerobic soil disinfection for management of 

soil borne pathogens 

A number of tactics has been explored for the 
control of soil borne disease like cultural practices, 
use of tolerant rootstocks, chemical control and 
anaerobic soil disinfestation (ASD). ASD has been 
using successfully in controlling a wide range of 
soil borne plant pathogens in both controlled 
environment and field conditions. ASD 
implemented through application of easily 
degradable organic matter and inundation with 
water followed by tarping of the treated area with 
an oxygen-impermeable plastic cover. ASD has 
positive impact on crop performance by removal of 
pest and disease pressure.The experiment was 
conducted at the experimental field of 
Biotechnology Division, BARI, Gazipur in 2018. 
Four carbon sources viz. rice bran, composted cow 
dung, poultry refuse, seed meal of mustard were 
applied and saturated with water to made anaerobic 
conditions. The water saturated plots were covered 
with black polythene mulch to see the effect of 
incidence of wilt disease on Bt Begun-3 and BARI 
Begun-5. Among the four carbon source, cow dung 
(10 t/ha) and mustard oil cake (4.4 t/ha) were best 
in controlling wilt disease caused by Sclerotium 
rolfsii.  Bt Begun-3 was highly susceptible to this 
pathogen compare to BARI Begun-5. Bt Begun-3 
had rapid changes in disease growth over BARI 
Begun-5.   

Effect of sowing time on disease management to 

increase quality, quantity and shelf life of 

tomato 

Tomato (Lycopersicon esculentum Mill.) is one of 
the most accepted vegetable in Bangladesh. Most 
of the farmers of greater Dinajpur planted tomato 
in December and January and identified some 
varieties which can give high yield in late planting 
condition. This study was taken to evaluate, 
validate and improve the farmer’s practice in 
respect of disease management and quality of 
tomato at post harvest time with three different 
sowing dates and three varieties. Significantly 

highest fruit yield (24.27 kg) was found in 
December 02 sowing from BARI Tomato-2 
followed by Dinajpur local (23.85kg) and BARI 
Tomato-15 (23.43kg). Incidence of late blight and 
TYLCV differed among three tomato varieties. 
Significantly higher incidence of late blight disease 
was on BARI Tomato-15 followed by Dinajpur 
local and BARI Tomato-2 in three sowing dates. 
The highest shelf life of tomato was recorded in 
Dinajpur local variety (18 days) and lowest in 
BARI Tomato-2 (7 days). BARI Tomato-15 
showed moderate shelf life (8-10). The three 
varieties would be good for Gazipur farmers to 
harvest tomato up to May. The Dinajpur local 
variety was found good quality for long shelf life. 

Study on disease scenario under four crops 

based cropping system to increase cropping 

intensity and productivity 

Four crops based cropping system T. Aman-
Mustard-Mungbean-T. Aus was recommended at 
the NTCC meeting on 28-12-2016 for up-scaling 
through DAE. The cost benefit ratio is 1:2.89 in 
this cropping system. This four crop pattern 
showed highest MBCR in comparison to other 
cropping patterns in Rajshahi regions. Very limited 
study has been done on disease scenario of this 
cropping system for sustainability of this system. 
Four crops based cropping pattern in farmer’s field 
and farmers pattern were evaluated for disease 
scenario at Godagari and 24 Union of Rajshahi. 
The pattern was T. Aman (BRRI dhan 75)-Mustard 
(BARI Sarisa-17)-Mungbean (BARI Mog-6)-T. 
Aus (on-going). Disease incidence was low in four 
crops based pattern. Among the field diseases 
sheath blight incidence was above economic 
threshhold level both in four crops based pattern in 
farmer’s field and farmer’s pattern. Bacterial blight 
and bacterial leaf streak incidence was recorded in 
farmer’s pattern on variety Sharna. Sharna might 
be a susceptible variety for these two diseases. 
Incidence of blight was exceptionaly high in third 
crop BARI Mog-6 at 24 Union. Close supervision 
is necessary for proper assessment of disease 
scenario and sustainability of this pattern. 

Survey and identification of phytopathological 

cause of fruit dropping of lotkon 

Lotkon (Baccaurea sapida) is a minor fruit crop 
has become increasingly important in Bangladesh 
recently. A survey was carried out in two upazilla 
namely Shibpur and Belabo of Narsingdi district 
during the cropping season 2016-17. In each 
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upazilla 10 different lotkon fruit orchards were 
surveyed and mass group of farmer’s interaction 
was done to know the detail scenario about the 
diseases of lotkon. From this survey, no disease 
was identified from the collected fruit sample but 
two types of disease were identified from lotkon 
plant leaf and twig viz.  i) Gray leaf blight caused 
by Pestalotiopsis sp. and ii) Die-back caused by 
Diplodia sp. and Colletotrichum sp. Older orchards 
were more prone to disease development than to 
newer one. This finding was a new record for 
lotkon diseases in context of Bangladesh.  

Efficacy of fungicides in controlling vine rot 

disease of pointed gourd 

Jashore and Bogura are the major vegetable 
growing regions of Bangladesh. The farmers 
always face problem for different diseases during 
their cropping time, among them vine rot caused by 
Phytophthora melonis of pointed gourd 
(Trichosanthes dioica Roxb) is one of the major 
problem identified by the farmers. Three different 
fungicides like DithaneM-45 (Mancozeb) @ 0.2%, 
Secure (Mancozeb + Phenamidone) @ 0.2% and 
Nativo (Tebuconazole + Trifloxystrobin) @ 0.2% 
were applied with the initiation of the disease at 10 
days interval. All the chemical treatments had 
significant effect on reduction of disease incidence 
in compared to control. Secure and Nativo were 
found better than other fungicides for controlling 
vine rot disease of pointed gourd at both locations. 

Efficacy of fungicides in controlling late blight 
of potato 

Late Blight disease, caused by Phytophthora 
infestans is a serious problem for potato 
cultivation. It may cause total loss of the crop if 
attack at early stage of the crop. At favorable 
environmental condition, it spread rapidly. 
Resistant variety is the best way to combat the 
disease. The field experiment was laid out at 
RARS, Jamalpur during the Rabi season of 2017-
2018. Seventeen of different new fungicides were 
tested against late blight disease of potato along 
with commonly used fungicide Dithane M-45. 
Results showed that six (6) fungicides reduced the 
disease significantly over control. Fungicide Firzeb 
80 wp and Hiphop 32.5Sc worked excellent and 
reduced disease more than 50%.  

Integrated management of white mold of garden 

pea 

The field trial was conducted at Regional 
Agricultural Research Station Ishurdi, Pabna 

during Rabi season of 2017-18 to find out an 
effective management practices against white mold 
(sclerotinia rot) disease of garden pea. Eight 
treatments viz. T1= Saw dust burning of soil, T2= 
Stable bleaching powder @ 20 kg/ha in soil, 
T3=Trichoderma based bio-fungicide in soil, T4= 
Bacillus based biocontrol agent (BCA) in soil, T5= 
Fungicidal spray three times with Rovral 50 WP @ 
0.2%, T6= T1 + T2 + T3 + T4, T7= T1 + T2 + T3 + T4 
+ T5 and T8= Control were used in this experiment. 
The lowest disease incidence (3.17%) was found in 
treatment T7 (T1 + T2 + T3 + T4 + T5) which was 
statistically similar to treatment T6 (3.30%) and T5 

(4.18) and the highest (11.43%) was recorded in 
control plots. The lowest disease severity (2.87%) 
was observed from treatment T7 (T1 + T2 + T3 + T4 
+ T5) which was significantly closed to T6 (2.97%) 
and T5 (3.20%) and the highest was found in 
control plots. The highest pod yield (7.60 t/ha) was 
collected from T7 (T1 + T2 + T3 + T4 + T5) and the 
lowest yield (4.79 t/ha) was recorded in control 
plots. 

Determination of spraying time and number of 

spray with rovral and secure to control 

stemphylium blight of lentil  

The experiment was conducted at RARS, Ishurdi, 
Pabna during Rabi season of 2017-18 to find out the 
optimum time of spray and number of spraying 
(single spray, two spray at 7 days interval, three 
spray at 7 days interval, four spray at 7 days interval 
and control) for effective management of 
stemphylium blight disease of lentil. Initial spray 
time (January 20 and January 30) of  rovral mixed 
with secure (1:1) were used in main plot and number 
of spray (single spray, double spray at 7 days 
interval, three spray at 7 days interval, four spray at 
7 days interval and control) were used in sub plot. 
Significantly the lowest disease score (0.33) was 
recorded from four spray at 7 days interval starting 
from January 30, while the highest scores was 
recorded from both untreated control. Significantly 
higher yield (1747 kg/ha) was found from four 
sprays at 7 days interval starting from January 30, 
while the lowest (1178 kg/ha) was recorded in water 
spray starting from January 30 (untreated control) 
which was statistically identical to water spray 
starting from January 20 (untreated control). 

Fungicidal management of white mold 

(sclerotinia rot) disease of country bean 

Country bean (Lablab purpureus) is an important 
vegetable crop widely cultivated in the world 
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including Bangladesh. White mold disease (Labiab 
purpureus) is caused by the pathogen Sclerotinia 
sclerotiorum (Lib.) de Bary is a ubiquitous 
necrotrophic fungal pathogen capable of infecting 
about 408 plant species among 75 families. It causes 
stem rot disease and is considered to be one of the 
most yield damaging pathogen.The experiment was 
conducted at the Regional Agricultural Research 
Station, Ishurdi, Pabna during rabi season 2017-18 
to find out the effective fungicides forcontrolling 
white mold (sclerotinia rot) disease of country bean. 
Eight fungicides viz.Tilt 250 EC, Autostin 50 WDG, 
Rovral 50WP, Folicure 250 EC, Contaf 5EC, 
Companion, Indofil M 45 and Secure 600 WG and 
control were tested for their performance against the 
disease. All the fungicides showed significantly 
better performance over control. The lowest severity 
of white mold disease (3.33%) was found in Folicur 
250 EC @ 0.1% treated plots where as the highest 
(12.33%) was recorded in control plots. Moreover, 
Folicur 250 EC @ 0.1% treated plots provided the 
highestyield (8.72t/ha). Considering efficacy, yield 
and benefit Folicur 250 EC @ 0.1% was the best 
among the fungicides followed by Tilt 250 EC @ 
0.05%. 

Evaluation of new fungicides against 

anthracnose of mango 

The experiment was conducted at Regional 
Agricultural Research Station, Ishurdi, Pabna during 
2017-18 to find out the effective new fungicides for 
controlling anthracnose disease of mango. Twenty 
new fungicides viz. Ecomyl plus 72, Aidzeb 80 WP, 
Tipoff 28 SC, Jago 68 WP, Limotar top 32.5 SC, 
Carbostin 50 WDG, Famous 60WG, Clean 75WG, 
Sunlit 75WP, Salvation 32.5EC, N-Zim 50WP, 
Chief 75% WDG, Magic 28SC, Arba gold 50 WDG, 
Blaster -75 WP, Baiconazole Plus -25 SC, Tryozol 
64.5 WDG, I-Tpo 32.5 SC, Mukti 32.5SC, 
Chemozim 50 SC and control were tested for their 
performance against the disease. All the fungicides 
showed significantly better performance over 
control. Disease reduction over control ranged from 
6.49% - 88.31%. The maximum disease reduction 
over control (88.31%) was found in Chemozim 50 
SC @ 2 gm/l followed by N-Zim 50WP @ 2 gm/l 
(83.56%), Clean 75WG @ 0.5 gm/l (83.12%), 
Famous 60WG @ 2 gm/l (81.82%), Chief 75% 
WDG @ 0.5 gm/l (81.82%), Magic 28SC @ 1 ml/l 
(81.82%), I-Tpo 32.5 SC @1 ml/l (81.82%), Mukti 
32.5SC @1 ml/l (81.82%), Arba gold 50 WDG @ 2 
gm/l (81.38%) and the lowest (6.49%) was found in 
Aidzeb 80 WP @ 2 gm/l. 

Screening of potato varieties and germplasm 

against late blight 

Late blight of potato, caused by Phytophthora 
infestans (Mont.) de Bary, is one of the most 
important diseases of potato (Solanum tuberosum 
L.) in Bangladesh. Field experiment was conducted 
under natural inoculum pressure in farmers' field, 
Khaturia, Domar, Nilphamari and RARS, BARI, 
Burirhat, Rangpur to evaluate 35 (thirty five) 
potato varieties/germplasm against late blight 
disease during 2015-2016, 2016-17 and 2017-18 
cropping season.  None of the variety/germplasm 
was found immune. One variety like BARI Alu-46, 
two germplasm viz. Alouette and Carolus found 
highly resistant in every year. Rest two late blight 
resistant varieties like BARI Alu-53 and BARI 
Alu-77 were highly resistant in cropping seasons 
2015-16 and 2016-17 but in 2017-18 cropping 
season showed moderate resistance. Yield of BARI 
Alu-46, BARI Alu-53, BARI Alu-77, Alouette and 
Carolus was 30.87 to 48.38 t ha-1, 23.33 to 28.53 t 
ha-1 , 17.79 to 29.37 t ha-1 , 35.11 to 53.79 tha-1 and 
31.23 to 38.50 tha-1 respectively. In respect of 
resistance and tuber yield performance of 
promising germplasm Alouette and Carolus was far 
better than all others released late blight resistant 
varieties. 

Efficacy of new fungicides in controlling late 

blight of potato  

The experiment was conducted to evaluate the 
efficacy of 18 (eighteen) new fungicides in 
controlling late blight of potato at RARS, Burirhat, 
Rangpur during Rabi 2017-18. One known 
fungicide Zampro DM (Ametcotradin 30% + 
Dimethomorph 22.50%) as positive control and 
without fungicide sprayed plot as absolute control 
was also considered as treatment in this 
experiment. Susceptible potato variety BARI Alu-7 
(Diamant) was planted on 04 December, 2017 
following 60 cm x 25cm spacing. Recommended 
fertilizer doses and other agronomic practices were 
done properly. Spray was started from 03 January, 
2018 and plots were sprayed 6 times at 10 days 
interval. Haulm killing was done 90 days after 
planting harvesting was ensured 10 days after 
haulm killing. Results revealed that New Cobra 72 
wp, Blastin 38SC, Grace 72 wp, Sharimox, Hantivo 
32.5wdg, Infinito Pro 72.7 wp, Luna Sensation 50 
Sc, Mantacrop 72wp, Win field 72 wp and Amana 
50 wp fungicides effectively managed late blight 
disease of potato and  yielded more than 30 t/ha. 
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Integrated management of rhizome rot of ginger  

Rhizome rot of ginger mainly caused by Pythium 
spp. and Ralstonia solani is the main limiting factor 
for ginger production in Bangladesh. An 
experiment was conducted in RARS, Burirhat, 
Rangpur during 2017-18 cropping season to 
manage this disease. All different treatment 
combinations were effective against the disease and 
increased yield over control. Out of all treatment 
combination T2 combination i.e. clean seed deeping  
in 0.25% stable bleaching powder (SBP) for 20 
minutes (2 days before plantation) + seed deeping 
in 0.50% Acrobat MZ for 20 minutes (just before 
plantation) + SBP @ 20 Kg/ha before final land 
preparation + Furadan 5G @ 40 Kg/ha (50% in 
seed furrow  +  50% as side application at 55-60 
days after planting) + Six times soil drenching 
starting from just before seed plantation.  

Management of damping-off disease in 

vegetable seedlings under floating agriculture 

The experiment was conducted at RARS, 
Rahmatpur, Barishal during 2017-2018. 
Management of damping-off Disease in vegetable 
seedlings under floating agriculture by seed 
treatment with Ridomil gold MZ 68 WG 
(Mancozeb + Metalexyl) @ 0.2%,  Seed treatment 
with Provax-200 (Carboxin + Thiram) @ 0.2%, 
seed treatment with Topzim @ 0.1%, seed treated 
with Timseen Tm (n –alkyl dimethyl benzyl) @ 
0.1%, Tema/ball soaking with Ridomil gold MZ 68 
WG (Mancozeb + Metalexyl) @ 0.2%, Tema/ball 
soaking with Topzim super 75 WDG 
(Imidachloropid + Thiram +Carbendazim) @ 0.1%, 
Tema/ball soaking with Timseen Tm (n –alkyl 
dimethyl benzyl) @ 0.1%, seed treatment with 
Provax-200 (Carboxin + Thiram) @ 0.2% and 
Tema/ball soaking with Provax-200 (Carboxin + 
Thiram) @ 0.2%, seed treatment with Topzim @ 
0.1% @ 0.2% and Tema/ball soaking with Topzim 
@ 0.1%, seed and Tema/ Ball treated with Timseen 
Tm (n –alkyl dimethyl benzyl) @ 0.1%  and 
seedling sprayed with Timsen@ 0.1% under 
natural condition. Seed treatment with Provax-200 
(Carboxin + Thiram) @ 0.2% and Tema/ball 
soaking with Provax-200 (Carboxin + Thiram) @ 
0.2% effectively control the damping-off disease in 
vegetable seedlings. 

Effect of different cultural and chemical options 

for controlling foot rot of lentil 

The experiment was conducted at RARS, 
Rahmatpur, Barishal during 2017-18 to find out an 

effective management practice for the management 
of foot and root rot disease of lentil. Ten treatments 
including control were viz.  seed treatment with 
Provax-200 (Carboxin + Thiram) @ 0.25%, seed 
treatment with Topzim super 75 WDG 
(Imidachloropid + Thiram + Carbendazim) @ 
0.1%, seed treated with Trichoderma sp. @ 5%, 
flood irrigation after 1DAS, Flood irrigation after 
11DAS, flood irrigation after 21DAS, soil 
drenching with Provax-200 (Carboxin + Thiram) @ 
0.2%, soil drenching with Secure 600 WG 
(Fenamidone+ Mancozeb) @ 0.2% and soil 
drenching with Topzim @ 0.1%.The lowest foot 
and root rot (15.73 %) was obtained from seed 
treatment with Provax-200 (Carboxin + Thiram) 
(2.5g/kg seed) and the highest incidence (50.16 %) 
was obtained from untreated control. The highest 
no. of pod/plant (114.50), 1000 seed weight (17.45 
g) and yield (1278 Kg/ha) were recorded in seed 
treatment with Provax-200 (Carboxin + Thiram) 
(2.5 g/Kg seed) and the lowest of these parameters 
were obtained from control plots. Seed treatment 
with Provax-200 (Carboxin + Thiram) (2.5g/Kg 
seed) showed better performance followed by seed 
treatment with Topzim super 75 WDG (1 g/Kg 
seed) to control foot and root rot and increase yield 
of lentil. 

Management of downy mildew 

(Pseudoperonospora cubensis) of cucurbits 

Downy mildew caused by the fungal organism 
Pseudoperonospora cubensis is most destructive to 
cucumber and cantaloupe though all cucurbits are 
susceptible. Symptoms first appear as pale green 
areas on the upper leaf surfaces. These change to 
yellow angular spots. A fine white-to grayish 
downy growth soon appears on the lower leaf 
surface. Infected leaves generally die but may 
remain erect while the edges of the leaf blades curl 
inward. Usually, the leaves near the center of a hill 
or row are infected first. The infected area spreads 
outward, causing defoliation, stunted growth, and 
poor fruit development. The entire plant may 
eventually be killed. The experiment was 
conducted at RARS, Rahmatpur, Barishal during 
2017-2018. Management of downy mildew of  
khira was conducted by seed treatment with 
Dithane M-45 (Mancozeb (80%) @ 0.2%, Cluster 
75 WP (Mancozeb 63 % + Carbendazim 12 %) @ 
0.2 %, Jibal 77 WP (Copper Hydroxide) @ 0.2%, 
Acrobat MZ (Dimethomorph (9%) +Mancozeb 
(60%)) @ 0.2%, Defence 35 SC (Carbendazim + 
Hexaconazole) @ 0.1%, Secure 600 WG 
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(Fenamidone+ Mancozeb) @ 0.2%, Bioderma 
(0.3%) and Control. Spraying with Dithane M-45 
(Mancozeb (80%) @ 0.2% or Bioderma (0.3%) can 
effectively control the downy mildew of cucurbits. 

Management of gummy stem blight (black rot) 

on watermelon 

Gummy stem blight (GSB) is a major disease of 
many cucurbits including watermelon. The fungus 
Didymella bryoniae is the causal organism for this 
disease. The disease is also known as black rot due 
to its characteristic appearance on infected fruits. 
Cucurbit plants can become infected with D. 
bryoniae at any growth stage of the plant, from 
seedling to mature vine with fruit. The experiment 
was conducted at RARS, Rahmatpur, Barishal 
during 2017-2018. Management of gummy stem 
blight on watermelon  was conducted by seed 
treatment with Ridomil gold MZ 68 WG 
(Mancozeb + Metalexyl) @ 0.2%, Nativo75 WG 
(Tebuconazole+Trifloxystobin) @ 0.1%, Jibal 77 
WP (Copper Hydroxide) @ 0.2%,   Karishma 28 
SC (Azoxystrobin + Cyproconazole)@ 0.2%, 
Defence 35 SC (Carbendazim + Hexaconazole) @ 
0.1%, Aimstar Top 325 SC (Azoxystrobin 
+Difenoconazole) @ 0.1%, Autostin 50 WDG @ 
0.2 %, Filia 525 SE (Tricyclazole + Propiconazole) 
@ 0.1 %, Secure 600 WG (Fenamidone+ 
Mancozeb) @ 0.2% and Bordeaux paste (1:1:100). 
Seed treatment with Bordeaux mixture, sprays of 
Jibal (0.2%) or Secure (0.2%) or Karishma (0.2%) 
can effectively control the Gummy stem blighton 
watermelon. 

Management of fruit rot disease on cowa 

Cowa (Garcinia cowa) is an underutilized fruit in 
Bangladesh. It is grown with less care and 
management in any kind of soil. Unfortunately, 
phyto-pathogens are the major setback to cowa 
cultivation, among which botrytis fruit rot is the 
major threats. Severe infections on susceptible 
varieties can cause upto 100 % yield losses in one 
particular tree. The experiment was conducted at 
RARS, Rahmatpur, Barishal during 2017-2018. 
Management of fruit rot disease on cowa was 
conducted by spraying with Tilt 250 EC 
(Propiconazole) @ 0.05 %, Autostin 50 WDG 
(Carbendazim) @ 0.2 %, Jibal 77 WP (Copper 
Hydroxide) @ 0.2%, Karishma 28 SC 
(Azoxystrobin + Cyproconazole)@ 0.2%, Secure 
600 WG (Fenamidone+ Mancozeb) @ 0.2%. 
Spraying with Secure 600 WG (Fenamidone+ 
Mancozeb) @ 0.2% can effectively control the fruit 
rot diseaseon watermelon. 

Integrated management of orobanche of 

mustard 

Orobanche is a ‘super sink’ parasitic weed which 
attacks several hundred species of crop plants 
including rapeseed and mustard, causing severe 
loses varying from 10-70% of the crop yield. The 
trial was conducted at Regional Agricultural 
Research Station Ishurdi, Pabna during Rabi season 
2017-18 to find out an effective management 
practices against Orobanche of mustard. Eight 
treatments viz. T1= Tricho compost @ 1 t/ha as 
basal application, T2=Glyphoshate @ 60 ml and 
120 ml/ha at 30  days after sowing (DAS) and 55 
DAS, T3=Glyphoshate @ 60 ml/ha along with 1% 
solution (NH4)2SO4 at 40 DAS, T4= Pendimethalin 
@ 2.0 l/ha pre-plant incorporation, T5= 
Pendimethalin @ 2.0 l/ha + neem oil 1% pre-plant 
incorporation, T6= 125% of recommended fertilizer 
(N & P) + Glyphoshate @ 60ml and 120 ml/ha 
with 1% solution of (NH4)2SO4 at 30 DAS and 55 
DAS, T7= Neem oil cake @ 400 kg/ha + soil 
drenching of Metalaxyl @ 0.2% at 30 DAS + 
Glyphoshate @ 100ml/ha at 45 DAS and T8= 
Control were tested for their performance against 
the disease. All the treatments gave satisfactory 
reduction of orobanche and increased plant growth 
as well as yield of mustard except treatment T1. The 
number of orobanche/m2 ranged from 38.22 – 
95.22. The lowest was found in treatment T6 and 
the highest was recorded in control plots. The 
highest number of Orobanche reduction over 
control (59.86%) was recorded in treatment T6.The 
highest yield (938 kg/ha) was recorded from 
treatment T6 and the lowest yield (232kg/ha) was 
found in control plots. 

Viral Disease Management 

Characterization of Cucumber mosaic virus and 

bean yellow mosaic virus in chickpea 

Two mechanically transmissible viruses; viz., 
cucumber mosaic virus (CMV) and bean yellow 
mosaic virus (BYMV) are naturally infecting 
chickpea. Both the viruses initially produced 
twisting of terminal bud in chickpea. Subsequently, 
CMV either produced wilting and death of plants or 
proliferation and bushiness of branches bearing very 
small green leaves and very small pods, whereas 
BYMV produced proliferation of branches with 
narrow or filiform leaves, bearing very small pods. 
A bench mark survey was conducted for searching 
cucumber mosaic and bean yellow mosaic virus in 
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chickpea at Gazipur, Ishurdi and Jashore research 
field and as well as farmer’s field.No such virus 
infections was foundin chick pea this year.  

Screening for source of resistance against 

papaya ring spot virus and papaya mosaic virus 

Papaya Ring Spot Virus (PRSV) is from the 
Potyviridae family and Papaya Mosaic Virus 
(PapMV) is a potexvirus from the 
Alphaflexiviridae family. Among these two 
unrelated virus, PRSV is considered as the most 
economically important virus due to its worldwide 
distribution and frequent prevalence in Bangladesh. 
A field trial was conducted against Papaya Ring 
Spot Virus (PRSV) and Papaya Mosaic Virus 
(PapMV) at experimental field of Pomology 
division, HRC, BARI. All the entries were 
susceptible to PRSV and PMV except the local 
line, and line 18 showed resistance to PRSV but 
not against PMV. Local lines could be used as 
parent materials for crossing purpose against PRSV 
and PMV. 

Study on cross protection effect of papaya 

mosaic virus against papaya ring spot virus 

Papaya Ring Spot Virus (PRSV) is from the 
Potyviridae family and Papaya Mosaic Virus 
(PMV) is a potexvirus from the Alphaflexiviridae 
family. Among these two unrelated virus, PRSV is 
considered as the most economically important 
virus due to its worldwide distribution. To protect 
Papaya Ring Spot Virus (PRSV) it was attempted 
to use cross protect technology using mild strain of 
Papaya Mosaic Virus (PMV). In this study 9 
isolates of PMV and five isolates of PRSV were 
collected from Rajshahi, Pabna and Jashore for 
further study. 

Searching of mycovirus in the Fusarium 
oxysporium f. sp. cubense causing panama 
disease of banana 

Mycoviruses are viruses that infect fungi. The 
majority of mycoviruses have double-stranded 
RNA (dsRNA) genomes and isometric particles, 
but approximately 30% have positive sense, single-
stranded RNA (+ssRNA) genomes. To be a 
true mycovirus, they must demonstrate an ability to 
be transmitted - in other words be able to infect 
other healthy fungi. Mycoviruses (fungal viruses) 
have a major role in plant pathogenic fungi. It is 
more practical in tested, are those viruses that 
conferred a hipovirulent phenotype and the scope 
for using such viruses as biocontrol agents. New 
tools are being developed based on host genome 

studies that help to address the intellectual 
challenge of understanding the fungal virus 
interaction and the practical challange of 
manipulating this relationship to develop novel bio 
control agents for Fusarium oxysporium  sp.  
cubense. Hundred of Fusarium oxysporium  sp. 
cabense fungal isolates were collected from the 
northern and southern part of our country and 
preserved for searching mycoviruses in those 
isolates.  

Molecular detection of major viruses infecting 
cucumber (Cucumis sativus) in Bangladesh 
through partial sequencing 

Cucumber (Cucumis sativus) belongs to 
Cucurbitaceae is an important commercial 
vegetables crop having export potential, grown 
throughout the world. The crop is very prone to 
biotic stresses especially the viral diseases. Yield 
loss is a major concern of viral diseases of cucurbit 
vegetables in Bangladesh. The experiment was 
conducted in the lab and net house of Plant 
Pathology Division, BARI Gazipur to find out 
cucumber infecting viruses. Survey and samples 
were collected from major cucumber growing areas 
of Gazipur, Jamalpur, Mymensingh and Narsingdi 
during June 2017 to April 2018. Two virus i.e. 
CMV and PRSV-W were identified based on 
symptomatology, mechanical inoculation, symptom 
expression in the test plant species and 
morphological properties of the virus particles 
using transmission electron microscopy (EM), and 
using specific oligonucleotide primers in reverse 
transcription-polymerase chain reaction (RT-PCR). 
EM investigation revealed the presence of 
isometric virions about 28–30 nm in diameter 
characteristic of CMV and flexuous filamentous 
virions about 750-780 nm in length typical of 
potyvus (PRSV-W). Further about 420 pb of CMV 
and 300 pb of PRSV-W were amplified by RT 
followed by PCR. The partial nucleotide sequences 
of the two viruses were blasted with the NCBI 
database and confirm the virus as CMV and PRSV.    

Integrated management of cucumber mosaic 
virus of chilli   

In Bangladesh CMV is one of the most important 
viruses which cause serious yield losses in chilli. It 
is spread naturally by aphid in a non-persistent 
manner. Plant viruses are very difficult to control. 
Spraying of chemical insecticides is the only option 
available to the farmers for the management of 
CMV through vectors control. An experiment was 
conducted to find out the effective management 
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option against CMV of chilli. BARI Marich-3 was 
planted at the research field of Plant Pathology 
Division, BARI Gazipur on 14th December 2017 
with three replications. Significant variation of 
disease incidence and severity was found in 
different treatment packages. Disease incidence and 
severity ranged from 10.75 to 53.50 % and 0.94 to 
3.90 respectively in different treatment packages. 
The lowest disease incidence and severity was 
found in treatment package T4 (netting seedling, 1 
spray of Imidacloprid 0.1% at 15 days after 
germination and one spray at 5 days before 
transplanting, 3 sprays of Imidacloprid and use 
sticky yellow trap). The highest yield (11.25 t/ha) 
was recorded from T4 where the highest reduction 
of disease incidence (77.57 %) and maximum 
increase of yield (74.96 %) was found in the same 
treatment package.  

Integrated management of leaf curl virus 

disease of chili using nylon net, chemicals, bio-

pesticides and barrier crop 

The experiment was conducted at the Regional 
Agricultural Research Station, Ishurdi, Pabna 
during rabi season 2017-18 to find out the effective 
management practices for controlling leaf curl virus 
disease of chili. Seven treatments viz.T1=Growing 
of nursery under Nylon net cover (60-80) mesh, 
T2=Barrier crop (maize) was grown in three rows 
all around the main field 15 days before the 
transplanting of chili, T3=Spray Neem oil 
(Azadiractin) @ 5ml/l, T4=Spray Imitaf 
(Imidacloprid) @ 0.25ml/l, T5= T1 + T2+ T3, T6= T1 
+ T2+ T4, T7= Control were used in this 
experiment.The incidence of virus infected chili 
plants ranged from 19.60% – 77.02% while the 
highest was recorded in control plot and the lowest 
was found in treatment T6 which is statistically 
identical to treatmentT5. The highest yield (6.17 
t/ha) was recorded in treatment T6 which 
statistically identical to treatment T5 (5.63 t/ha) and 
the lowest was obtained in control plots. The 
highest net income (Tk. 153406/ha) was recorded 
in T6 treatedplots followed by treatment T5 (Tk. 
122450/ha) and the lowest was found in treatment 
T1 (Tk. 37200/ha). Hence, considering efficacy, 
yield and benefit treatment T6 was the best among 
the treatments followed by the treatment T5. 

Integrated disease management for little leaf 

and phyllody of brinjal 

Phyllody is characterized by the partial and or fully 
replacement of floral organs with true leaves. This 

disease is generally caused by Phytoplasma 
(Obligate parasite of plant phloem tissue), virus or 
environmental factors, which result in imbalance of 
hormone. Both diseases transmitted by the insect 
vector, leafhopper (Hishimonus Phycitis). Using 
resistant brinjal variety or spraying insecticides are 
the generally used practices for the management of 
little leaf and phyllody of brinjal. Two experiments 
were conducted in the experimental field of BARI, 
Gazipur and RARS Jashore regarding the 
integrated management of little leaf and phyllody 
diseases of brinjal in December 2017. There was no 
disease in Gazipur location due to less infestation 
of leafhopper and in Jashore location, there were no 
significant differences among the treatments, 
varieties and integration of treatments in respect of 
disease incidence (%). 

Bacterial Disease Management 

Survey of bacterial spot diseases of tomato 

grown in Bangladesh 

Tomato (Lycopercicon escolentum L.) is an 
important and popular vegetable crop widely 
cultivated in Bangladesh. Due to the climate 
change many minor diseases became major 
diseases in many crops. Bacterial pathogens need 
moisture to multiply. Wet conditions in the plant 
canopy due to rain, fog, dew, high humidity or 
irrigation give the bacteria a suitable environment 
for growth.   Bacterial spot caused by Xanthomonas 
sp. is becoming threat throughout the tomato 
growing areas of the country. A survey was carried 
out in different tomato fields in different locations 
of three districts during October to January 2017 
cropping season. The study was conducted to 
assess the prevalence and severity of bacterial spot 
disease. The survey areas were Jamalpur, Gazipur 
and Jashore. Bacterial spot disease was not 
observed in different locations.  

Screening of tomato lines /varieties against 

bacterial spot disease under natural condition 

A number of diseases attack tomato in 
Bangladedesh. Due to the climate change many 
minor diseases became major diseases in many 
crops. Bacterial spot caused by Xanthomonas sp. is 
becoming threat throughout the tomato growing 
areas of the country. An experiment was conducted 
in the research field of Plant Pathology Division, 
BARI during 2017-18 cropping season to evaluate 
the performance of twelve tomato lines/varieties 
against the disease. Three tomato lines showed 
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highly resistant reaction. Among the others, one 
lines were seems to be resistant and two 
lines/varieties were moderately resistant. Among 
the 12 lines/varieties only four tomato lines were 
graded as moderately resistant against the disease. 
One lines found susceptible and rest of the 
lines/varieties were seems to be highly susceptible. 
Moderately resistant lines gave higher yield and 
low disease incidence.  

Quorum sensing of bacillus sp. Yc7007 for 

controlling bacterial wilting in eggplant 

Bacterial wilting for solanaceous crop, especially 
eggplant is a serious threat over the world but still 
there is no successful remedy to control the wilt in 
eggplant. However, from the last decade, Bacillus 
species and their products have been used to the 
agriculture with the many aspects over the world. 
This approach is rudimentary in our country. The 
activity using the endophytic novel Bacillus species 
to control wilt in eggplant is the first study in 
Bangladesh. The in vitro study has been conducted 
successfully at the Regional Agricultural Research 
Station, Hathazari, Chittagong to control the 
bacterial pathogen Ralstonia solanacearum pv. 
brinjal RARS Hat3 from the BARI Bt Begun-2 and 
BARI Bt Begun-3. Its pathogenicity test for low 
level inocula of pathogen by the Koch’s Postulates 
with the clipping, pin prick and root infection had 
been finalized for causing wilt disease artificially. 
The suppressive bioassay by the novel species 
Bacillus sp. YC7007 had been conducted against the 
pathogen, Ralstonia solanacearum pv. brinjal RARS 
Hat3. Strain YC7007 did quorum having with the 
2.0 × 107 CFU/ml inocula that promoted the plant 
fresh weight compared with the other 
concentrations. YC7007 (2.0 × 107 CFU/ml) 
revealed significantly (P < 0.01) lower disease 
severity by 0.17 ± 0.12, than the control 3.17 ± 0.44 
by the artificial inoculation in the BARI Bt Begun-2. 
However, strain YC7007 (2.0 × 107 CFU/ml) 
revealed significantly (P < 0.05) lower disease 
severity by 1.00 ± 0.55, than the control 3.17 ± 0.17 
at BARI Bt Begun-3 cultivar. Strain showed 
significantly consistent disease suppression 68-94% 
in the BARI Bt Begun-3 and BARI Bt Begun-2 
respectively to wilting compared to control. 

Biological control of greening disease of BARI 

Malta-1 by endophytic bacillus sp. 

Bacillus species and their products have been used in 
agriculture for many aspects over the world. This 
approach is rudimentary in our country. The activity 

using the endophytic novel Bacillus species to 
control greening disease of sweet orange, BARI 
Malta-1 is the first study in our country. The in vitro 
study has been conducted successfully at the 
Regional Agricultural Research Station, Hathazari, 
Chattogram to get the successful graft without 
infection of greening disease. Novel Bacillus sp. 
YC7007 was subjected to regenerate the union of 
scion and rootstocks. Strain YC7007 showed the 
good grafting projection almost free from nursery 
diseases especially greening disease. YC7007 (2.0 × 
107 CFU/ml) revealed significantly (P < 0.01) lower 
greening disease severity 0.78 ± 0.14 and 0.52 ± 
0.16, than the control 3.85 ± 0.12 and 2.62 ± 0.14 in 
the BARI Malta-1 by root stocks with  pummelo and 
rough lemon respectively. In the Rough lemon root-
stock, Plant growth promotion (PGP) of BARI 
Malta-1 was highly expressed compared to the 
Kalamanshi and Pummelo root stock. However, 
numerical disease severity was higher in the BARI 
Malta-1 grafted on  rough lemon compared to 
Kalamanshi and Pummelo root stock.  

Screening of potato varieties against common 

scab  

Twenty six potato varieties / germplasm were 
evaluated against common scab disease under 
natural inoculum pressure at farmers' field, 
Khaturia, Domar, Nilphamari during 2015-16 and 
2016-2017 cropping season and in artificially 
Streptomyces spp. inoculated condition during 
2017-18 cropping season under poly shaded 
permanent net house. No varieties / germplasm was 
found immune against Streptomyces spp. while 
BARI Alu-13 (Granola), BARI Alu-29 (Courage), 
BARI Alu-36 (4.26 R), BARI Alu-41, BARI Alu-
46, BARI Alu-56, BARI Alu-59 (Metro) and BARI 
Alu-61 exhibit good level of resistance against 
common scab for both 2015-16 and 2016-17 
cropping seasons and out of these BARI alu 59 was 
minimum affected where common scab incidence 
viz. 1.11% and 3.94% and severity was 0.39 and 
0.80 was in 2015-2016 and 2016-2017 
respectively.  Significantly highest (49.05 t ha-1) 
and lowest (31.52 t ha-1) tuber yield was harvested 
from BARI Alu-40 (4.45 W) and BARI Alu-29 
(Courage) respectively in 2015-2016. In 2016-2017 
cropping season, BARI Alu-13 (Granola) yielded 
the significantly highest 48.0 t ha-1 and lowest yield 
(24.17 t ha-1) was from BARI Alu-60 (Vivaldi). 
During 2017-18 cropping season, the highest 
disease incidence (85.51%) and severity (25.51) 
was recorded in BARI Alu-62 and the lowest 
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disease incidence (29.67%) and severity (6.60) was 
recorded in BARI Alu-56 under artificially 
Streptomyces spp. inoculated condition. 

Integrated management of bacterial wilt of late 

grown tomato  

A study was undertaken in cropping year 2018, to 
manage bacterial wilt disease of profitable late 
tomato (Crop duration-February to June) 
cultivation of Panchagarh Sadar upzila under 
Panchagarh district. Out of eight treatments, the 
treatment combination  T2: Poultry refuse (PR) @ 
5.0 t/ha or mustard oil cake (MOC) 1.0 t/ha at 20 
days before trans planting (DBT) + Stable 
bleaching powder @ 20 Kg/ha before final land 
preparation (BFLB) + Furadan 5G @ 40 Kg/ha 
(50%  BFLP  +  50% as ring application at 55-60 
days after trans planting-DAT) +  Soil drenching 
(SD) with Krosin-AG 10 SP (Streptomycin 
Sulphate 9% + Tetracycline Hydrochloride 1%) 6 
times (Starting from 30 DAT; and rest are at 15 
days interval-DI) @ 2g/lit. water  and T3: PR @ 5.0 
t/ha or MOC 1 t/ha at 20 DBT + SBP @ 20 Kg/ha 
BFLP + Furadan 5G @ 40 Kg/ha (50%  BFLP  +  
50% as ring application at 55-60 DAT) +  SD with 
Kasumin 2% (Kasugamycin Hydrochloride hydrate 
0.23%) 6 times (Starting from 30 DAT; and rest are 
at 15 DI) @ 1.0 ml/lit. water   were very promising 
for disease control as well as yield. No diseased 
plant was recorded from those treatments and 
tomato yield range was 88.73 to 98.73 t/ha. 
Mustard oil cake used plot produced comparatively 
higher yield. 

Yield loss assessment of ginger due to bacterial 

wilt based on physical seed sorting 

An experiment was conducted for yield loss 
assessment due to bacterial wilt of ginger in two 
locations viz Gazipur and Rangpur. There were 5 
treatments viz, T1= 5% seed infection, T2= 10% 
seed infection, T3= 20% seed infection, T4= 100% 
seed infection and T5= Control (Farmer’s 
practice/Farmers saved seeed) with three 
replications. All the categories of seeds had 
significant effect on germination, yield and disease 
incidence. Five percent infected seed showed the 
highest germination percentage and yield and 
lowest disease incidence followed by 10 % and 
20% infection of seeds. The highest disease 
incidence with lowest percentage of germination 
and yield were observed in 100% seed infection. 
The yield was decreased with the increased of 
percent seed infection. Seed health had a significant 

effect on disease incidence and yield of ginger.  
Amount of yield was decreased with increased of 
% seed infection. 

Evaluation of bactericide against bacterial wilt 

disease of brinjal 

Bacterial wilt cannot be sustainably managed by 
any single control method and therefore various 
integrated methods have been introduced to control 
the bacterial wilt disease. An attempt was taken for 
management of wilt of brinjal caused by Ralstonia 
solanacearum by using some bectericides at 
Bangladesh Agricultural Research Institute, 
Gazipur.  In the in-vitro trail we observed that 
Bleaching powder, Calcium Nitrate and 
Bismerthiazol (Bactrol) did not show any effect 
against R. solanacearum, when Streptomycin sulfat 
e + Tetracycline hydrochloride, Streptomycin 
sulfate and Oxytetracycline hydrocloride completed 
blocked bacterial growth. Based on the preliminary 
laboratory evaluation, Streptomycin sulfate + 
Tetracycline hydrochloride, Streptomycin sulfate, 
Oxytetracycline hydrochloride, Tetracycline, 1- 
Methyl Cyclo Propen were selected for the control 
of bacterial wilt disease in the field experiment. In 
the field trial, among the different treatments 
Tetracycline and Oxytetracycline hydrocloride was 
appeared to be superior in controlling the wilt of 
brinjal and also significantly increased the yield. 

Characterization of new endophytic bacillus 

isolates against major pathogens 

Biological control using antagonistic bacteria 
would be environmentally sound and can be 
implemented as an integrated disease management 
tool. Various bacterial genera, such as Bacillus, 
Burkholderia, Lysobacter, Pantoea, Pseudomonas, 
and Streptomyces have been used as biocontrol 
agents for controlling diseases of many crops. 
Several Bacillus species have been developed as 
commercial bio-pesticides, because Bacillus 
species can produce endospores and persist 
successfully in natural environments for a long 
period after treatment. To find out the eco-friendly 
antagonistic endophytic novel Bacillus species 
against major pathogens the experiment was 
conducted at Regional Agricultural Research 
Station, Hathazari, Chattagram. Out of 1 crore 
bacteria, only 6 isolates were selected as a strong 
endophytic Bacillus species. The newly isolated 
endophytic bacteria have strong antagonism against 
to devastating plant fungal, bacterial pathogens. A 
very clear and distinct inhibition zones were 
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observed at in vitro cell and culture filtrate 
bioassay.  

Nematode Disease Management 

Identification of root-knot nematodes of okra, 

brinjal and tomato in Bangladesh 

Nematodes are predominantly present in tropical 
and sub-tropical regions of world including 
Bangladesh. Identification of root knot nematodes 
was previously based on morphological characters 
of nematodes such as second stage juveniles, body 
length, perinneal pattern, head and tail, excretory 
pore, dorsal esophageal gland, spicule etc. Due to 
the morphological similarities of closely related 
nematodes, molecular characterization has recently 
gained much acceptance for reliable and accurate 
identification of root knot nematodes. Root-knot 
nematode infected root galls of tomato and brinjal 
were collected in February 2018 from the 
experimental fields of BARI, Gazipur. After 
isolation through Baermann-funnel, the internal 
part of nematodes were stained with lactophenol 
cotton blue and the nematodes were identified as 
Meloidogyne incognita based on stylet and 
perinneal pattern of female nematodes.  

Screening of neem products against root-knot 

nematode Meloidogyne incognita of tomato  

The experiments were conducted in the field of 
Plant Pathology Division, BARI during 2017-18 
cropping season to evaluate the neem based 
products such as neem leaf powder, neem leaf 
extract, neem seed extract, neem oil and neem oil 
cake for the management of root knot nematode of 
tomato caused by Meloidogyne incognita. Root 
knot nematode infested field soils were treated with 
those neem based product as well as chemical 
nematicide Furadan 5G. All the treatments gave 
appreciable reduction of gall development on roots 

and increased plant growth parameters such as 
shoot and root growth as well as yield of tomato. 
Among the treatments, neem seed extract and neem 
oil cake appeared to be the best amended materials 
for reduction of root knot nematode disease 
incidence and improvement of plant growth as well 
as getting higher yield of tomato. Application of 
neem leaf extract and neem leaf powder were also 
better over the chemical nematicide Furadan 5G in 
reducing root knot nematode disease incidence and 
increasing plant growth as well as yield of tomato. 

Technology Transfer 

Technology transfer activities: training 

Plant Pathology Division of BARI over the 
continuously working for developing sustainable 
disease management technology to increase the 
production of BARI mandated crops. The sustainable 
technologies include integrated disease management 
(IDM) and biological control of BARI mandated 
crops. Most of the technologies of the disease 
management have not yet reached to the farmers. 
They do not apply the disease management 
technologies for controlling the diseases of BARI 
mandated crops. So there exist huge yield gap 
between farmer’s field and research plot. There is a 
wide scope of increasing the total production of BARI 
mandated crops in the country by adopting technology 
by the farmers. It is urgently needed to transfer 
modern technologies of disease management of crop 
to the farmers and all concern stakeholders through 
educating training. Training on disease management 
for rhizome rot of ginger, panama and nemic disease 
of banana, and soil borne diseases of lentil and 
chickpea were given to the farmers at Gazipur, 
Jashore, Nilphamari, Rangpur and Borishal during 
2017-18. A total of 200 farmers were trained in 5 
batches. 

 



 

 

 

 

 

Physiological and yield response of 

selected rapeseed/ mustard genotypes to 

high temperature stress 

A pot experiment was conducted with five selected 
rapeseed/mustard genotypes (BJDH-11, BJDH-12, 
BJDH-20, BARI Sarisha-14 and BARI Sarisha-16) 
under two sowing dates (20, November and 20 
December) for evaluating their responses to sowing 
date imposed high temperature stress during rabi 
season of 2017-18. Sown dates induced 
temperature variability showed remarkable changes 
in pheonlogy, leaf area, leaf chlorophyll content, 
dry matter production and seed yield. Although 20 
December sown crop received lower temperatures 
(minimum 9.8 to 13.2 and maximum 22.6 to 27 oC) 
than 20 November sown crop (minimum 14.8 to 
16.4 and maximum 21 to 27.2 oC) at flowering but 
reverse was found at grain development stage. 
Grain development stage of 20 November sown 
crop received lower temperatures (minimum 8.2 to 
13.2 and maximum 24.1 to 27 oC) while 20 
December  sown crop received higher temperatures 
(minimum 8.2 to 18 and maximum 22.6 to 32.5 oC) 
at grain development stage. As a result 20 
December sown crop matured earlier (6 to 9 days) 
than 20 November sown crop. Leaf area/plant was 
higher in 20 December sown crop compared to 20 
November sown but total dry matter production 
was more or less same. Leaf chlorophyll content 
did not show any remarkable variation due to 
variation in sowing dates. However, antioxidant 
activity like Catalase (CAT), Peroxidase (POD) 
Ascorbate peroxidase (APX) and Malondialdehyde 
(MDA) were found higher in 20 December sowing 
crops than that of 20 November sowing. Higher 
activity of APX, POD and CAT with lower activity 
of MDA indicates comparatively high temperature 
tolerant genotype. Among the genotypes APX, 
POD and CAT activity were found higher with 
lower activity of MDA in BJDH-11 and BJDH-20 
and these genotypes also gave higher yield than 
others. On the basis of growth parameters, 

antioxidant activity and seed yield BJDH-11 and 
BJDH-20 might be selected as terminal high 
temperature tolerance genotypes.  

Effect of row orientation and plant spacing on 

canopy light interception, growth and yield of 

hybrid maize 

A field experiment on hybrid maize was carried out 
during rabi season of 2016-17 and 2017-18 to 
evaluate the effect of row orientation and plant 
spacing on canopy light interception, growth and 
yield of hybrid maize. Three plant spacing viz. 60 
cm × 20 cm (83333 plants/ha), 60 cm × 15 cm 
(111111 plants/ha) and 45 cm × 25 cm (88888 
plants/ha); and two row orientations viz. North-
South and East-West were used as treatment factors 
and arranged in a split plot design. Row direction 
was assigned in the main plot and spacing in the 
sub-plot. Row orientation did not show any 
significant influence on leaf area index (LAI), 
canopy light (Photosynthetically active radiation 
(PAR)) interception, growth and yield of hybrid 
maize. But spacing showed significant influence on 
LAI, PAR interception, dry matter production and 
grain yield. The highest LAI was found in closer 
spacing (60 cm × 15 cm i.e. 111111 plants/ha) 
which intercepted more PAR energy, produced 
higher dry matter and ultimately gave higher grain 
yield (10.51 t/ha) while the lowest LAI, PAR 
interception, dry matter production and grain yield 
(9 t/ha) was found in wider spacing (60 cm × 20 cm 
i.e. 83333 plants/ha) which was identical with 
moderate plant spacing (45 cm × 25 cm i.e. 88888 
plants/ha). Two years result indicated that 111111 
plants/ha (60 cm × 15 cm) would be preferable in 
respect of PAR interception, growth parameters 
and grain yield of hybrid maize. 

Screening of mungbean genotypes against 

waterlogging stress at vegetative stage 

Waterlogging experiment on mungbean was 
conducted in the pot house of plant physiology 
division during kharif-1 season of 2017 to find out 
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waterlog tolerant genotype. Thirty mungbean 
genotypes were evaluated under waterlog and 
normal condition. Waterlog was imposed at 30 
days after sowing by transferring the pots in a 
water tub where water was maintained about 5 cm 
above the soil surface of pots. After three days (72 
h), pots were removed from waterlogging and kept 
in normal condition until maturity. Waterlogging 
significantly affected growth and yield of 
mungbean genotypes. However, genotypes showed 
variability in response to waterlogging stress. 
Waterlogging caused a drastic yield reduction in 
mungbean, however, genotypes showed variable 
response to waterlogging. Under waterlog 
condition the higher relative yield was found in 
G11, G8, G30, G7, G16 and G14 while that was 
lower in G2 and G17. Dry matter production also 
reduced by water logging. However, under 
waterlogging, G8, G7, G22, G2, G19 and G11 
showed better dry matter production compared to 
other genotypes. Stress tolerance index (STI), 
Yield index (YI) and Relative yield (RY) of G16, 
G20, G7, G8, G11, G30 and G14 were higher than 
others. On the basis of yield, dry matter production, 
STI, YI and RY, genotypes G7, G8, G11, G12, 
G14, G16, G20, G22 and G30 could be selected as 
relatively tolerant genotypes against waterlogging 
stress. 

Physiological mechanisam of high temperature 

stress in potato varities  

A field experiment was conducted with three 
selected potato varieties (Diamant, Asterix, and 
BARI Alu-73) under two sowing dates (25 
November  and 25 December) for evaluating their 
responses to sowing date imposed high temperature 
stress during rabi season of 2017-18. Sowing dates 
induced temperature variability showed remarkable 
influences on plant height, leaf area, leaf 
chlorophyll content, dry matter production and 
tuber yield. Leaf area/plant was higher in 25 
November sowing crop compared to 25 December 
sowing but total dry matter production was almost 
same. Leaf chlorophyll content did not show 
remarkable changes due to variation in sowing 
dates. However, antioxidant activity like Catalase 
(CAT), Guaiacol Peroxidase (POD) and Ascorbate 
peroxidase (APX) were found higher in 15 
December sowing crops than that of 25 November 
sowing and among the genotypes their activity 
were found higher in Asterix and this genotypes 
also gave higher yield than others. On the basis of 
growth parameters, antioxidant activity and tuber 

yield the genotype Asterix can be selected as 
terminal high temperature tolerance genotypes. 
However, further research is needed for 
confirmation of the results. 

Screening of wheat genotypes under high 

temperature stress at reproductive stage 

Heat stress negatively influences the grain filling 
processes in plants. This study was aimed to screen 
the wheat genotypes against heat stress, during 
reproductive stage. Forty six (46) wheat genotypes 
were sown in vinyl house of Plant Physiology 
Division, Bangladesh Agricultural Research 
Institute, Gazipur, on 28 November 2017. Two 
temperature regimes, namely, normal (24°Cin open 
field) and elevated (5±1°C) higher compared to 
open field mean air temperature in polythene 
chamber) temperature, were created immediately 
after anthesis to investigate the response of wheat 
genotypes to heat stress. The following phenotypic 
traits were collected after stress imposed during the 
anthesis to maturity period: plant height (PH), 
number of spikes, spike length (SL), hundred seed 
weight (HSW) and grain yield (GY). The results 
showed that plant growth and grain yield were 
significantly reduced in the plants exposed to 
temperature (heat) stress relative to normal 
condition, while some genotypes of wheat 
increased grain yield under stress condition. There 
were significant differences among the 46 wheat 
genotypes in growth and yield contributing 
parameters under stress, suggesting a wide genetic 
diversity among the tested genotypes. Significant 
genotypic differences in relative values of various 
parameters and SPAD value in response to stress 
were also observed. Genotypes with high yield 
performance under stress and optimum conditions 
maintained high values for yield components. The 
study selected the best fifteen (BWSN-40, BARI 
Gom -22, BWSN-31, BWSN-13, BARI Gom -33, 
BAW-1208, BWSN-48, PYT 32, AYT 7, BWSN-
14, BARI Gom -31, BARI Gom -28, KRL-19, 
Borlaug and PYT 6) and bottom five genotypes 
(BWSN 33, PYT 33, PYT 13, BARI Gom 23 and 
BARI Gom 21) with high seed yields under 
temperature stressed condition and favorable 
adaptive traits useful for breeding. 

Screening of wheat genotypes for drought 

tolerance at vegetative stage 

Forty three wheat genotypes collected from Wheat 
Research Centre of Bangladesh Agricultural 
Research Institute (BARI) and Bangladesh Institute 
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of Nuclear Agriculture (BINA), were evaluated 
against drought at vegetative stage (stress was 
imposed from CRI stage to before anthesis by 
withholding irrigation) with control (no drought). 
The results from the pot experiment showed that 
SPAD value, plant height, shoot fresh weight, 
number of spike, spike length, hundred seed weight  
and grain yield were significantly reduced in plants 
exposed to drought stress compared with control 
plants. There were significant differences among 
the 43 wheat genotypes in terms of the reduction in 
these growth parameters. Genotypes with high 
yield performance under stress and optimum 
conditions maintained high values for yield 
components. The study selected the best fifteen 
(BARI Gom -22, Borlaug, BAW-1208, BARI 
Gom- 31, KRL-19, BWSN-31, BWSN-30, AYT 
10, BARI Gom -24, BWSN-48, PYT 19, BWSN-
42, BWSN-38, PYT 15 and PYT 13) and bottom 
five genotypes (PYT 9, BAW 1147, BWSN-33, 
BARI Gom 23 and BWSN-14) with high seed 
yields under drought stressed conditions and 
favorable adaptive traits useful for breeding. 

Screening of grasspea genotype against salinity 

stress at early vegetative stage under laboratory 

condition 

Forty five grasspea genotypes were tested against 
varying levels of salinity i.e. 0, 5 and 10 dS/m in 
Hoagland solution under laboratory condition 
during 2017-2018, to study the salt tolerance of 
grasspea genotypes at germination and seedling 
stages. Distilled water (0 dS/m) was used as a 
control. Germination percentage (GP), root length 
(RL), shoot length (SL) and dry matter/plant were 
significantly found to be affected by salinity. The 
genotypes BD-5151, BD-5222 and BD-4842 
showed better performance at 5 dS/m, and 10 dS/m 
and survived up to 15 days after germination. 

Study on biochemical activities of selected lentil 

genotypes against drought 

A pot experiment on four selected lentil genotypes 
(BLX-010014-9, ILI-5143, BARI Moshur-3, and 
BARI Moshur-2) were conducted during rabi 
season of 2017-18 at the pot house of plant 
physiology division to study the antioxidants 
activities against drought (50% field capacity). The 
experimental design was randomized completed 
block design (RCBD) with three replications. 
Several biochemical components including 
enzymatic catalase, (CAT), peroxidase, (POD) and 
ascorbate peroxidase, (APX) and non-enzymatic 

(proline and Chlorophyll-a, Chlorophyll-b, Total 
chlorophyll) antioxidant defense systems were 
analyzed in the two conditions. Drought stress 
caused significant increase in enzymatic 
antioxidant activities as well as non enzymatic 
antioxidant (Proline, Chlorophyll) content. The 
genotype BLX-0100114-9 showed the highest 
performance in producing CAT, POD and APX 
and non-enzymatic proline, and chlorophyll-a, 
chlorophyll-b and total chlorophyll content. So it 
might be concluded that BLX-0100114-9 is 
relatively drought tolerant among the genotypes. 

Physiological machanism of drought tolerance 

in selected rapeseed/mustard genotypes 

Five (5) genotypes of Mustard (BC-9909, BJDH-
05, Nap-0544, BARI Sharisha-11, and BARI 
Sharisha-16) collected from Oil seed research 
Center were used in the experiment to find the 
reactive oxygen species (ROS) enzymatic effect 
against drought at vinyle house of plant physiology 
division, Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur-1701, Bangladesh 
during rabi 2017-18. The experiment was 
conducted in a randomized completed block design 
with five replications. One of the treatment was 
optimum (100% field capacity) while the second 
treatment was conducted under drought stress (50% 
field capacity) condition. Several biochemical 
components including enzymatic (catalase, CAT; 
peroxidase, POD and ascorbate peroxidase, APX) 
and non-enzymatic (proline and chlorophyll, Chl.) 
antioxidant defense systems were analyzed in the 
two conditions. Drought stress caused significant 
increase in enzymatic antioxidant activities, and 
proline and chlorophyll content. The genotype 
Nap-0544 showed the highest performance in 
producing catalase (CAT), peroxidase (POD) and 
ascorbate peroxidase (APX), proline, and 
chlorophyll-a, chlorophyll-b and total chlorophyll 
content. For 1000-seed weight (g) the highest was 
found at Nap-0544 (3.45) while the genotype BARI 
sharisha-11 gave the lowest (3.10) in control. In 
case of seed yield/plant (g) the highest (8.22) was 
observed at Nap-0544 in drought following 
genotype BC-9909.  

Screening of chilli genotypes against salinity 

The experiment was conducted from 21 December 
2017 to 2 February 2018 at the laboratory of Plant 
Physiology Division, Bangladesh Agricultural 
Research Institute (BARI). Twenty four chilli 
genotypes (Co 001, BM-23, Co 0003, BM-3, Co 
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525-2, Co.525-1, Co 525-3, Co 610-1, Co 611-2, 
Co 613, Co 630, Co 0631, Co 634, Co 635, Co 636, 
Co 638, Co 639, Co 633/500, Co 640, Co 644, Co 
446, Co 647, and Co 646.) were tested against 
salinity viz. 0 and 8 dS/m in NaCl solution under 
laboratory condition to study the salt tolerance of 
the genotypes at germination and seedling stages. 
Distilled water (0 dS/m) was used as a control. 
Germination percentage (GP), root length (RL) and 
shoot length (SL) were found to be affected by 
salinity. The genotypes Co 637 and Co446 showed 
better performance at 8 dS/m and survived up to 15 
days after germination.  

Screening of linseed genotypes against salinity at 

seedling stage 

The experiment was conducted to screen salt 
tolerant linseed genotype in Plant Physiology 
division, Bangladesh Agricultural Research 
Institute, Joydebpur, Gazipur during rabi 2017-
2018. Twenty genotypes were tested against two 
level of salinity 0 and 12 dS/m in NaCl solution 
with five replications. Distilled water (0 dS/m) was 
used as control. Germination percentage in addition 
to root and shoot length and dry weight were 
measured. All the seedling traits showed a 
decreasing trend irrespective of the genotypes to 
salinity stress. Lin-703 showed the maximum root 
length, shoot length and total dry matter under 
saline condition. It was found that Lin-703, and 
Lin-803 was more tolerant to high salt 
concentrations than the others while Lin- Noakhali 
and Neela were the susceptible.  

Screening of chilli genotypes for shade tolerance 

A pot experiment on screening of chili genotypes 
for shade tolerance was conducted at pot house of 
Plant Physiology Division, BARI Gazipur during 
rabi season of 2017-18. The objective of this study 
was to investigate the effect of 50% shading on 
eighteen genotypes of chili to find out shade 
tolerant genotype. The shading was imposed by 
two layered black net at vegetative stage. 
Genotypes showed variation on different traits due 
to genotypic effect and imposed shading treatment. 
Plant height and dry matter content was influenced 
by shading. Plant height and total dry matter was 
high in shaded condition but yield contributing 
character was decreased under shade relative to 

control condition, it reveals that vegetative growth 
was higher in shade. Stomatal frequency and 
photosynthetic rate were significantly high under 
open condition (control) compared to shading. 
Shading caused drastic yield reduction in almost all 
of the genotypes. In no shading condition highest 
individual plant yield was obtained from Co 640 
(425.08 g/plant) while the lowest from genotype-
Co 59 (65.89 g/plant). Under shading highest yield 
(262.74 g/plant) was obtained from Co-640 
followed by BARI Morich-1, Co 630, Co 639, Co 
637 and Co 446-1. Two genotypes could not 
produce any fruit under shading and lowest 
yielding genotype was Co 0001(6.46 g/plant). The 
chilli genotypes had different life cycle for that 
reason. We took five months’ data for our 
experiment. From yield and yield contributing 
attributes we can suggest that Co 640, BARI 
Morich-1, Co 630, Co 639, Co 637 and Co 446-1 
can be selected as shade tolerant genotypes. 
However, further experimentation is needed for 
confirmation of the result.  

Screening of wheat genotypes for drought 

tolerance 

The study was carried out at FSRD site, 
Kadamshahar, Godagari, Rajshahi under OFRD, 
BARI, Barind station, Rajshahi during rabi season 
2017-18 to identify drought tolerance and 
susceptible wheat genotypes. In this trial forty 
seven (47) wheat genotypes were evaluated against 
drought at vegetative stage (stress was imposed 
from CRI stage to before anthesis by withholding 
irrigation) with control (no drought). The 
experiment was sown at farmer's field on 07 
December 2017. The genotypes were evaluated for 
yield and yield components, heading, maturity, 
visual grain quality, etc. Significant variations were 
observed among the genotypes for all traits. On the 
basis of overall field performance and preferences 
of yield and on the basis of relative yield (RY), 
stress susceptibility index (SSI) and stress tolerance 
index (STI), sixteen (16) genotypes BARI Gom-23, 
BARI Gom-27, BARI Gom-31, BARI Gom-32, 
BARI Gom-33, BAW 1147, BAW 1202, BWSN 
14, BWSN 16, BWSN 22, PYT 9, PYT 11, PYT 
12, PYT 20, PYT 33 and Borlaug were selected as 
drought tolerant at vegetative stage for further 
evaluation in farmers field in the next year. 

 



 

 

 

 

 

 

 

Effect of foliar application of different 

concentrations of salicylic acid and zinc on seed 

yield and quality of mungbean 

A field study was conducted at the research field of 

Seed Technology Division, BARI, Joydebpur, 

Gazipur during 2017-2018 to know the effect of 

foliar concentrations of salicylic acid (SA) and zinc 

on seed yield and quality of mungbean. Four 

concentrations of salicylic acid viz., i) control, ii) 

60 ppm, iii) 120 ppm, and 180  ppm were assigned 

as main plot treatment and five concentrations of 

zinc viz., i) control, ii) 150 ppm, iii) 300 ppm, 450  

ppm and 600 ppm were assigned as sub plot 

treatment. Salicylic acid was applied at 25 days 

after sowing and zinc was applied at 30 days after 

sowing. Zinc was applied in the form of zinc 

sulphateheptahydrate. SA was dissolved in acetone 

and maintained volume by adding distilled water. 

Mungbean variety was BARI Mung-6. Fertilizers 

@ 30-35-50 kg NPK/ha were applied as basal. 

Seed germination was conducted by using sand 

media at 25oC. Final counting was done after 8 

days of seed setting in germination. SA and Zinc 

showed significant influence on pods/plant and 

seed yield of mungbean, but interaction effect did 

not show significant on those characters. Zinc 

showed positive impact on seed germination of 

mungbean. Regarding seed yield, seed germination 

and seedling vigor index, zinc 300 ppm and SA 

120 ppm showed better performance. 

Effect of fruit maturity color and fruit weight on 

seed quality of bitter gourd 

A laboratory study was conducted at the research 

laboratory of Seed Technology Division, BARI, 

Joydebpur, Gazipur during 2017-2018 to identify 

the appropriate fruit weight and fruit maturity color 

for better seed quality of bitter gourd. Three levels 

fruit color viz., i) starting yellowing (< one-fifth), 

ii) One fifth to less than half yellow, and iii) Half 

yellow and above, and three levels  of fruit weight 

viz., i) less than 200 g, ii) 200 g to 300 g, and iii) 

greater than 300 g. Bitter gourd variety was BARI 

Karola-1. Fruit color, fruit weight and interaction 

effect of fruit color and fruit weight was found 

significant in terms of seed germination, seedling 

dry weight and seedling vigor index. Fruits with 

half yellow and above along with > 300 g showed 

better performance in terms of seed germination 

(89%) and seedling vigor index (8182). 

Effect of drying methods on seed quality of 

bitter gourd 

A laboratory study was conducted at the research 

laboratory of Seed Technology Division, BARI, 

Joydebpur, Gazipur during 2017-2018 to identify 

the appropriate drying method for better seed 

quality of bitter gourd. Five levels of drying 

methods viz., i) sun drying, ii) air drying (a 

constant air flow by a fan at ambient condition), iii) 

oven drying at 33oC, iv) oven drying at 37oC and v) 

drying by using drying beads were tested. Seeds 

were dried up to 7% moisture content. Bitter gourd 

variety was BARI Karola-1. Considering seed 

germination (74%) and seedling vigor index 

(6787), oven drying at 37oC showed better 

performance.  

Effect of date of sowing on quality seed 

production of onion  

The experiment was conducted at the research field 

of Seed Technology Division, BARI, Joydebpur, 

Gazipur, during the period from October 2017 to 

March 2018 to find out the optimum planting time 

to achieve the best possible seed yields and seed 

quality of onion under the changing agro-climatic 

conditions of Bangladesh. Treatments comprises of 

five planting time viz. P1: 01 Octoberber, P2: 10 

October, P3: 20 October, P4:30 October and P5: 10 

November. BARI Piaj- 1 was used as test variety. 

Umbel m-2, fruit umbel-1, seed fruit-1, yield plant-1, 

1000-seed weight (TSW) and finally seed yield was 

found significant due to different time of planting. 
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From the study it can be concluded that, 10 

November planting is suitable for better seed yield 

(661 kgha-1), seed germination (90%) and seed 

vigor (190) of onion. 

Documentation of indigenous storage of cereal 

and vegetable seeds in hilly areas of Bangladesh 

The study was conducted to collect information 

about indigenous seed storage methods of jhum 

crop in Khagrachari district during 2017-2018. 

Documentation of farmers knowledge about seed 

storage and the problems they were facing while 

storing the seeds are the objectives of the survey. 

About 60 farmers were involved in the study .Most 

of the respondents were 46-60 age group and 

agriculture was there main occupation. 

Maximum(43%) of the respondent had no 

institutional education. About 42% of the 

respondent belonged to medium category. Twenty 

six percent respondent had high experience on 

agriculture. Maximum farmers used tong ghar for 

threshing their rice seed. Almost all the respondent 

stored their rice seed in plastic bag and most of the 

respondent stored vegetable seed in plastic bottle. 

Among jhum crops, maximum farmers cultivated 

rice and germination percentage also higher and 

satisfactory. Most of the farmers cultivated marpha, 

chalkumra and chukur, and their germination 

percent were satisfactory. 

Effect of fruit keeping on seed quality of BARI 

Bt Brinjal 2 

An experiment was carried out to determine the 

effect of fruit keeping on seed quality of eggplant 

at Seed Technology Division, BARI, Gazipur 

during rabi season of 2017-18. Five treatments 

namely, plants having eight fruits (T1), twelve 

fruits (T2), sixteen fruits (T3), twenty fruits (T4) 

and a control treatment (without fruit thinning) 

(T5) were arranged in a Randomized Complete 

Block Design (RCBD) with 3 replicates. Seed yield 

per plant, seed yield per fruit, germination %, 

thousand seed weight, shoot and root length of 

seedlings were measured using seeds extracted 

from fruits harvested at physiological maturity. The 

seed yield per plant increased but 1000 seed weight 

and number of seeds per fruit decreased with the 

increasing of fruit number per plant.The highest 

germination percentage (97.33%), seed weight 

(4.37 g/ 1,000 seeds), seedling root length (4.87 

cm) and seedling shoot length (2.97cm) were 

recorded. Irrespective of the treatments the 

germination percentage of extracted seeds declined 

after twenty fruits kept. Therefore, maintaining up 

to 8 to 20 fruits in per plants is desirable for quality 

seed production in eggplant than extracting seeds 

from plants without fruit thinning throughout the 

growing cycle in Bangladesh conditions. 

Effect of major nutrients and picking stages on 

seed yield and quality of french bean  

The experiment was carried out at the research field 

and laboratory of Seed Technology Division, 

BARI, Gazipur during rabi season of 2017-18 to 

study the effect of nutrients and picking stages on 

seed yield and quality of French bean. The factorial 

experiment was laid out in a randomized complete 

block design with 12 treatment combination of 

three fertilizer levels (F1=120:20:10 NPK kg/ha, 

F2=140:30:25 NPK kg/ha and F3=160:40:40NPK 

kg/ha) and four picking stages (P1= Picking at 75 

DAE, P2= Picking at 80 DAE, P3= Picking at 85 

DAE and P4= Picking at 90 DAE).  French bean 

variety was BARI Jharsheem-1. The results 

indicated that the fertilizer level of 160:40:40 kg/ha 

NPK along with pod picking at 75 DAE noticed 

highest plant height (55 cm), number of pods per 

plant (21), number of seeds per pod (6.3), pod yield 

per plant (48.50 g) and seed yield  (1320 kg/ha). 

This treatment combination also showed better 

seed quality parameter such as 100 seeds weight 

(29.82 g), germination percentage (89.33 %), 

seedling vigour index (17241) and seedling dry 

weight (193.00 mg). 

Effect of growth regulators on seed yield and 

quality of french bean  

The experiment was carried out at the research field 
and laboratory of Seed Technology Division, 
BARI, Gazipur during rabi season of 2017-18 to 
investigate the effect of some growth regulators 
(GA3 and IAA) on seed yield and quality of French 
bean. The experiment was laid out in a RCBD with 
eight treatments viz. T1-IAA 25 ppm, T2-IAA 50 
ppm, T3-IAA 75 ppm, T4-GA3 50 ppm, T5-GA3 75 
ppm, T6-GA3 100 ppm, T7-GA3 125 ppm and T8-
Control (water spray). French bean variety was 
BARI Jharseem-1. The seed yield and quality 
parameters like plant height, pod length, pod 
weight, number of green pod per plant, seed yield, 
germination percentage, seedling dry weight and 
vigor index were influenced significantly due to 
application of plant growth regulators. The 
maximum height of plant (55 cm), pod length 
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(15.28 cm), number of green pods per plant (18) 
and seed yield (1700 kg/ha) were observed in GA3 
125 ppm and this treatment also showed better seed 
quality parameters such as pod weight (3.29 g), 
germination percentage (94.66 %), seedling vigour 
index (18004) and seedling dry weight (190.47 
mg). 

Effect of seed priming on germination and 

seedling establishment of bitter gourd  

An experiment was conducted under pot culture 
and laboratory of seed technology division, BARI, 
Gazipur during kharif-1 season 2018 to find out the 
effect of seed priming on germination and seedling 
establishment of bitter gourd. Seeds of two cultivar 
of bitter gourd viz., V1= Tia Karola (Hybrid) and 
V2= BARI Karola-1 (OPV) were treated with 
different priming materials viz, T1- NaH2PO4 
(1.5%) for 24 hours, T2-KH2PO4 (1.5%) for 24 
hours, T3- NAA (0.01%) for 24 hours, T4-Seed 
soaking in water for 12 hours, T5-Seed soaking in 
water for 24 hours, T6-Seed soaking in water for 36 
hours and control T7- unprimed. Better 
performance regarding seed germination, speed of 
germination and seedling vigor index was obtained 
from the interaction effect of seed of hybrid variety 
of bitter gourd (Tia karola) when soaked in water 
for 12 hours. 

Effect of growth regulators on seed yield and 

quality of pumpkin 

The experiment was conducted at the research field 
and laboratory of Seed Technology Division, 
BARI, Gazipur during the period of October 2017 
to march 2018 to find out suitable growth regulator 
to achieve the best possible seed yield and seed 
quality of pumpkin. BARI Mistikumra-2 was used 
as the test variety. There were four treatments viz. 
G1: Ethrel 200 ppm, G2: GA 325 ppm, G3: NAA 
100ppm and control (water spray). Significant 
variation was found in case of number of fruit per 
plant, number of seed per fruit, seed weight per 
fruit, 100 seed weight, germination percentage of 
seed, dry weight of seedling and seedling vigor 
index. Results revealed that spraying of seedling 
with GA @ 25ppm showed higher seed yield (348 
seed/fruit), germination (93%) and seedling vigor 
index than the other treatments. 

Effect of zinc on seed yield and quality of 

pumpkin 

The experiment was conducted at the research field 

and laboratory of Seed Technology Division, 

BARI, Gazipur during the period of October 2017 

to march 2018 to find out the optimum dose of zinc 

to achieve the best possible seed yield and seed 

quality of pumpkin. BARI Mistikumra-2 was used 

as the test variety. The treatments comprises of four 

doses of zinc viz. T1: 0 kg/ha (control), T2: 2 kg/ha, 

T3: 4 kg/ha and T4: 6 kg/ha. Source of zinc was 

zinc sulphate heptahydrate. Significant variation 

was found in case of fruit weight, fruit girth, 

number of seed per fruit and germination speed. 

Application of Zn @ 2kg/ha performed better in 

case of fruit weight, fruit girth, number of seeds per 

fruit, 100 seeds weight, germination speed and 

seedling dry weight in pumpkin. But higher 

germination per cent of seed and seedling vigor 

index was found when 4kg/ha Zn was applied. 

Morpho-physiological phenotyping of maize by 

using digital image analysis system 

Canopy cover (CC) is an important phenotypic trait 

which indicate overall plant growth and helpful to 

predict advanced traits like biomass and yield. 

Manually measurement of CC is laborious and has 

become a bottleneck for maize research. The goal 

of this research was to develop and evaluate a high 

throughput phenotyping (HTP) system using 

images analysis Apps for measuring CC of maize 

under field conditions. The image was taken from 

50cm above the plant height by using modified 

selfie stick. At first, we develop a software maize 

CC (MCC_BARI) for digital HTP in JAVA and 

Interface design in JFrame, then convert it to 

android mobile Apps. A five-step algorithm was 

developed to measure the CC of individual plots by 

RGB.  The output gives 27 digital trails value after 

analyze an image including CC and NDVI. The 

field experiment was conducted split plot design 

with three replications. Leaf area, SPAD values, 

NDVI, Chlorophyll content, dry matter, were 

measured at different growth stages. The values of 

canopy cover were closely correlated with the 

normalized difference vegetation index and the 

ratio vegetation index. Models were calibrated to 

describe the relationship between canopy cover and 

four traits of maize. There was close, linear 

relationships between canopy cover and four traits. 

The relationships for estimating maize 

aboveground total dry matter were most precise, 

the coefficients of determination (𝑅2) value was 

0.82-0.93. In conclusion, digital image has good 

potential for phenotyping of maize. 
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Morpho-physiological phenotyping of wheat by 

using digital image analysis system 

Canopy cover (CC) is an important phenotypic 

trait which indicate overall plant growth and 

helpful to predict advanced traits like biomass and 

yield. Manually measurement of CC is laborious 

and has become a bottleneck for wheat research. 

The goal of this research was to develop and 

evaluate a high through put phenotyping (HTP) 

system using images analysis Apps for measuring 

CC of wheat under field conditions. The image 

was taken from 50cm above the plant height by 

using modified selfie stick. At first, we develop a 

software wheat CC (WCC_BARI) for digital HTP 

in JAVA and Interface design in JFrame, then 

convert it to android mobile Apps. A five-step 

algorithm was developed to measure the CC of 

individual plots by RGB (red, green, and blue).  

The output gives 27 digital trails value after 

analyze an image including CC and NDVI. The 

field experiment was conducted split plot design 

with three replications. Leaf area, SPAD values, 

NDVI (Normalized difference vegetation index), 

Chlorophyll content, dry matter, were measured at 

different growth stages. The values of canopy 

cover were closely correlated with the normalized 

difference vegetation index and the ratio 

vegetation index. Models were calibrated to 

describe the relationship between canopy cover 

and five traits of wheat. There were close, linear 

relationships between canopy cover and four 

traits. The relationships for estimating wheat 

aboveground total dry matter were most precise, 

the coefficients of determination (𝑅2) value was 

0.76-0.90. In conclusion, digital image has good 

potential for phenotyping of wheat. 
 



 

 

 

 

 

Effect of bait station design on bait 

uptake and control efficacy of rodent 

The experiment was conducted in outdoor rat 

enclosure at Vertebrate Pest Division in BARI, 

Joydebpur, Gazipur during 2017-18 to increase the 

consumption of poison bait by rat through 

providing bait with suitable bait station and to 

increase the control efficacy of zinc phosphide 

(Zn3P2) poison bait. Plain bait and poison bait were 

separately offered to rats with seven newly 

designed bait stations and their consumption was 

recorded. The different bait stations were wooden 

double opening bait station (WDO), the PVC pipe 

bait station (PVCP), cardboard double opening bait 

station (CDO), cardboard box double opening bait 

station (CBDO), metallic food cup bait station 

(MFC), earthen bowl bait station (EB), and paper 

bait station. Rat consumed significantly higher 

amount of plain bait from WDO bait station which 

was statistically similar with PVCP and EB bait 

station whereas CBDO bait station was least 

preferred by rat which was statistically similar with 

CDO, MFC and paper bait station. Similarly, in 

poison bait consumption, WDO (0.45 g/rat/day) 

bait station was highly preferred by rat that was 

followed by PVCP (0.29g/rat/day) bait station 

which was statistically similar with EB 

(0.21g/rat/day) and paper (0.20g/rat/day) bait 

station. On the other hand, The CBDO 

(0.05g/rat/day) bait station was least preferred by 

rat that was statistically similar with CDO and 

MFC bait station. 

Modification of carbohydrate profile to increase 

the acceptance and efficacy of zinc phosphide 

baits against field rat 

The experiment was conducted in the wheat field 

of BARI research field, Joydebpur, Gazipur during 

2017-18 to increase the acceptance and efficacy of 

zinc phosphide baits against field rat. Four new 

formulations of zinc phosphide poison bait viz. 

formulation 1, 2, 3 and 4 were developed by 

mixing zinc phosphide poison (80% a.i.) with 

wheat grain + sugar + barley, wheat grain + sugar + 

dry fish + barley, wheat grain + sugar + dry fish + 

powder milk + barley and wheat grain + sugar + 

coconut dust + barley respectively and their 

consumption and rodent control efficacy were 

tested against Bandicota bengalensis. Present study 

indicated Rat consumed higher amount of poison 

bait in case of formulation 1 that assured higher 

rodent control success in field level. By changing 

the carbohydrate profile that means increasing 

sugar in zinc phosphide poison bait formulation 

enhanced its consumption by rat and also increased 

its rodent control efficacy.  

Development of suitable bird repellent (sub-

lethal dose) for repelling bird in sprouting wheat 

in laboratory 

The experiment was conducted at the aviary of 

Vertebrate Pest Division, BARI, Gazipur. Blue 

rock pigeon was used as test birds. One fungicide 

Taopath 60WP (40%Thiram + 20% Carbendazim) 

3% and 4% were evaluated as bird repellents in 

caged feeding trials. The bird was caged 

individually provided food and water ad libitum. 

Individual cage feeding trials were conducted in an 

aviary, where individual cages (45x30x40 cm3) 

were visually isolated and equipped with waters. 

Food was applied in plastic food cups with opening 

in the top. Four days before the start of the trial, we 

removed birds from their holding cages, weighed 

them, and randomly assigned each to a test cage. 

Test groups of 5 birds each was formed by 

randomly assigning birds to receive either 

untreated and treated wheat with Taopath 3% and 

4%. During the 4-day acclimation period, we 

provided birds with a mixture of seed diet. 

Following acclimatization, there was a 5-day 

pretreatment period, and a 5-day treatment period. 

During pretreatment, each bird was offered 20 g of 

untreated wheat seed. In the treatment phase, birds 

were offered treated 20g wheat and 20g untreated 

wheat. Aluminum trays were placed under each cup 
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foe collecting spillage. The amount of spillage was 

used to estimate the proportion of wheat seed 

removed from the cups that was actually eaten. 

Cups containing test food not exposed to birds 

were put in vacant cages to determine weight 

changes due to moisture. We served treated and 

untreated seed to birds for seven hours (from 9 am 

to 4 pm). After seven hours test food was removed 

and normal food was provided birds. Contents of 

test food cups were weighed and consumption 

was determined by subtracting spillage amount 

and moisture gain from the total supplied food. 

We randomized the positioning of treatments 

within individual cages on the first day and 

alternated positioning on subsequent days of the 

test to overcome potential side preferences. After 

the final treatment day, test birds were reweighed 

and released. The bird that had consumed ≤ 50% 

of the amount offered was considered repelled. 

It was observed that less consumption of wheat 

treated with both Taopath 3% and 4% 

concentration than that of untreated wheat during 

the five-day test periods. On average, blue rock 

pigeons consumed 10.79 (±1.36) g per bird per day 

of untreated wheat and 0.75 (±0.19) g per bird per 

day of wheat treated with Taopath 3%. The 

consumption of Taopath 4% treated seed was also 

lower than the untreated bait. The average 

consumption of Taopath 4% treated wheat seed 

was 0.50 (±0.08) g and untreated seed was 11.04 

(±0.79) g which was higher than the Taopath 3% 

treated wheat seed. Whereas 53.34 % untreated 

seed was accepted by birds while only 3.76% 

treated (Taopath 3%) was accepted by them. 

Similar result was found in case of Taopath 4% 

treated grains. Where 55.22% untreated grains were 

accepted by birds while it was only 2.54% in case 

of treated grains. In repellency test Taopath 4% 

exhibited the better repellency than Taopath 3%. 

Study on the repellency of fungicide against field 

rats 

The experiment was conducted in the laboratory of 
Vertebrate Pest Division, BARI. Two types of test 
were conducted for this study. Taopath 60 WP, a 
fungicide, was evaluated for its repellent/deterrent 
properties against field rat Bandicota bengalensis 
(Gray) in laboratory.  Rats were kept in 40 X 25 X 
18 cm rearing cage in the laboratory. These rats 
were later used for conducting Choice feeding test. 
Taopath 40WP is a fungicide that possesses thiram 
(40%) and carbendazim (20%) as active 

ingredients. The test rodents were offered Taopath 
2% and 3% concentration treated with wheat grain 
for six days. The choice feeding test was conducted 
in the laboratory using 6 (3 male and 3 female) 
acclimatized adult rats for each sample. Six hours 
starved rats were exposed individually to bait in a 
food cup for 24 hours. Two food cups were 
provided to each animal, one cup containing 20g of 
Taopath treated bait and the other containing 20g 
of plain wheat grains for each sample. Taopath 
fungicide was supplied for six consecutive days 
and the plain wheat grain was provided up to end 
of the experiment. The cups were altered every 
alternate day to avoid potential site preference. 
Before offering the choice, feeding test each rat 
was offered plain wheat to record their 
consumption. Spilled bait material or wheat grains 
were collected in a paper placed beneath the cages 
and weighted in both tests. Water was supplied at 
ad libitum. Consumption of treated bait and plain 
bait of the test rats were recorded every day. All the 
consumption (g) by rats were converted to 100g 
body weight. 

The study revealed that rat consumed more wheat 
seed of untreated seed than treated seed with 
Taopath 60WP 2% concentration.  The 
consumption of treated bait by all the sets were 
very low and consumption ranged from 0.02 to 
0.09 g. and average treated wheat seed 
consumption was 0.05 ±0.01 g/100g body weight 
per day. However, per day plain bait consumption 
ranged from 4.35 to 5.91 g/100 g body weight 
which was numerically higher than pre-bait 
consumption (3.66 to 4.62 g/100 g body weight) 
which indicate that availability of treated bait has 
altered the plain bait consumption by the test rats.  
Reduction of body weight was also recorded and 
ranged from 10 to 50 g.10-50 g. Similarly, the 
consumption of bait treated with 3% Taopath 
60WP by rat was also very low (0.00 to 0.029 g) in 
all sets compared to the untreated bait (5.56 to 
11.30 g/100 g body weight/day). Pretreatment bait 
consumption and plain bait consumption (4.48 to 
8.93 g/100 g body weight/day) was also higher 
compared to Taopath 60WP 3% concentration.  
The plain bait consumption during the treatment 
period was almost similar with that of pre-
treatment consumption revealing that availability of 
treated bait has also altered the rodent behavior 
towards untreated bait as presumed. In repellency 
test both the concentration (2 and 3%) showed that 
more than 50% repellency compared to plain bait 
consumption. 
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Survey on squirrel damage in different fruits 

and vegetables in selected areas of Bangladesh 

The study was conducted in the squirrel problems 

in different crop to understand the status of squirrel 

as a pest, their damage severity and to gain some 

basic idea among the farmers in infested area of 

Moulvibazar district during 2017-18. Two upazillas 

of Moulvibazar district were selected for this study. 

The questionnaire survey was conducted in three 

villages from Moulvibazar sadar upazilla of and 

two villages from Sreemangal upazila of 

Moulvibazar district. Questionnaire survey on 

squirrel damage in fruit and vegetables was 

conducted among fruit and vegetables growing 

farmers. The study was conducted among randomly 

selected 32 farmers from Moulvibazar sadar and 25 

farmers from Sreemangal upazilla of Moulvibazar 

district. Scientists of Vertebrate Pest Division took 

the framers interview with a prescribed 

questionnaire sheet. It included different questions 

such as on species composition, crops damaged by 

the squirrels, intensity of damage, amount of loss, 

breeding season, number of parturitions per year, 

control method used by the farmers etc. The 

farmers who actually worked in the farms during 

these seasons were selected for the questionnaire. It 

is also an important tool for understanding the 

extent of awareness about squirrel as part of the 

agro eco-system. Learning the traditional and 

modern techniques used by farmers and workers in 

order to avoid the loss and their effectiveness. 

From the study it was observed that most of the 

farmers reported about one type of squirrels which 

was brown in colour in the study area.  

Efficacy of Gopher trap for controlling 

burrowing rats 

Comparative efficacy of Gopher trap and Snap trap 

for capturing burrowing rodents was evaluated in 

Vertebrate Pest Division, BARI, Gazipur, sadar 

upazila and Dinajpur sadar upazila during the 

period of July, 2017 to May, 2018. The efficacy of 

Gopher trap was better than the Snap trap in both 

enclosure and field-test. At enclosure of Vertebrate 

Pest Division, the success of Gopher trap was 70% 

and it was 40% in Snap trap. Similarly, in the field, 

the average success of Gopher trap was 64.50 to 

68.50% while it was 26.50 to 30.50% in case of 

Snap trap.  

Survey on bird damage in sprouting wheat in 

different wheat growing areas of Bangladesh 

The study was conducted in the wheat growing 

areas of Rajshahi region during 2017 to 2018. Four 

upazilas of Rajshahi district, Charghat, Godagari, 

Durgapur and Poba were selected for this study. 

The Study was done by a questionaries’ survey. 

The Questionnaire survey on bird damage in 

sprouting wheat was conducted in four upazilas, 

viz., Charghat, Godagari, Durgapur and Poba of 

Rajshahi district. Total 120 farmers 30 farmers 

from each upazila were randomly selected for this 

study. Scientists of Vertebrate Pest Division took 

the framers’ interview with a prescribed 

questionnaire sheet. It included different questions 

such as size of farm, damage caused by bird 

species in sprouting wheat, intensity of bird 

damage, nature of damage, stage of damage, 

damage time of the day, problem of bird in 

ripening stage and different control methods used 

by the farmers etc. This survey was conducted at 

the time of sowing season of wheat during 2017.  

Survey on rat damage in rice and wheat in 

Rajshahi and Dinajpur district of Bangladesh. 

A questionnaire survey on rat damage in rice and 

wheat was conducted in Rajshahi and Dinajpur 

district of Bangladesh. Total 80 farmers, 40 farmers 

from each district were randomly selected for this 

study. Scientists of Vertebrate Pest Division took 

the framers’ interview with a prescribed 

questionnaire sheet. It included different questions 

such as size of farm, damage caused by rodent 

species in rice and wheat including intensity of rat 

damage, nature of damage, cop growth stage of 

damage, and different control methods used by the 

farmers etc. This survey was conducted at the time 

of T-aman rice and wheat season during 2017-

2018.  

Observation of rodent population in different 

growth stage of rice 

Rodent population was observed in different 

growth stage of rice in Rajshahi and Dinajpur 

district of Bangladesh to find out the growth stage 

of rice crop that rat cause serious damage. Total 

number of active burrows were counted and other 

rodent activities were observed in total growth 

duration of T-aman rice. From this study it was 

revealed that Rat damage started in rice field at 

booting stage and continued up to harvesting stage 

of crop. Highest numbers of burrows were recorded 
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at grain filling stage (14.25/ha) and ripening stage 

(16.75/ha) of rice. 

Observation of rodent population in different 

growth stage of wheat  

Rodent population was observed in different 

growth stage of wheat in Rajshahi and Dinajpur 

district of Bangladesh to find out the growth stage 

of wheat crop that rat cause serious damage. Total 

number of active burrows were counted and other 

rodent activities were observed in total growth 

duration of wheat. From this study it was revealed 

that rat damage started in wheat field at booting 

stage and continued up to harvesting stage of crop. 

In wheat field, similar numbers of burrow opening 

were observed in grain filling to ripening stage. 

The wheat field of Dinajpur was highly affected 

than the field of Rajshahi. 

Evaluation of different control options for 

controlling rodents in rice. 

Different control options were evaluated for 

controlling rodents in T-aman rice fields in 

Rajshahi and Dinajpur district of Bangladesh to 

find out appropriate management techniques 

against rat in rice field. There were six treatments 

viz. kill trap, live trap, kill trap + acute poison, live 

trap + acute poison, kill trap + acute poison + 

chronic poison, Live trap + acute poison + chronic 

poison. There was an untreated control. Only active 

burrows were treated with different treatment 

combinations. Burrows were treated at the evening 

and success data were taken in the following 

morning. Pre and post treatment population index 

were taken. 

From this study it was revealed that trapping 

followed by acute and chronic poison showed the 

best result (up to 93.33 % success) for controlling 

rodent in rice field. Trapping followed by acute 

poison only showed up to 70% success for rodent 

control. About 35% success was found in case of 

using live trap whereas kill trap showed only 24% 

success. About 70% captured animals were 

Bandicota bengalensis. 

Evaluation of different control options for 

controlling rodents in wheat. 

Different control options were evaluated for 

controlling rodents in wheat fields in Rajshahi and 

Dinajpur district of Bangladesh to find out 

appropriate management techniques against rat in 

wheat field. There were six treatments viz. kill trap, 

live trap, kill trap + acute poison, live trap + acute 

poison, kill trap + acute poison + chronic poison, 

Live trap + acute poison + chronic poison. There 

was an untreated control. Only active burrows were 

treated with different treatment combinations. 

Burrows were treated at the evening and success 

data were taken in the following morning. Pre and 

post treatment population index were taken. 

From this study it was revealed that trapping 

followed by acute and chronic poison showed the 

highest success (up to 96.67 % reduction over 

control) for controlling rodent in wheat field. 

Trapping followed by acute poison only showed up 

to 83.33% success for rodent control. About 50% 

success was found in case of using live trap and kill 

trap. Majority (85.83%) of captured animal were 

Bandicota bengalensis whereas a few numbers 

(14.17%) of Rattus rattus were trapped. 
 



 

 

 

 

 

Standardization of processing method for 

pineapple juice 

The pineapples were procured from the local 
market then it was graded, washed, peeled, sliced 
and blended to evaluate the value-added quality 
product. Four treatments like 15%, 25%, 35% and 
45% pineapple pulp of total juice with fixed 
percentages of CMC (0.3%) were used. TSS, pH, 
total and reducing sugar content were slightly 
increased and substantial reduction was noted in 
vitamin-C content of all treated juice during 
storage. The intensity of light yellow color of the 
pineapple juice was gradually decreased with very 
light yellow color in 15% and 25% pineapple pulp 
but 35 and 45% pineapple pulp (of total juice) 
intensity of yellow color remains same up to six 
months of storage. The sensory attributes noticed 
that 45% pineapple pulp of total juice with 0.3% 
CMC in glass container performed better quality up 
to six months’ storage at ambient condition. 

Preservation of plum by osmotic dehydration 

method 

Plum fruits were collected from the Regional 
Spices Research Centre, Bangladesh Agricultural 
Research Centre, Joydebpur, Gazipur to optimize 
the dehydration method to produce value-added 
products with high quality and better shelf life. 
Fruits were sorted, washed, cleaned and treated as 
450 and 500 sugar syrup without peeling plum, 450 
and 500 sugar syrup with peeling plum, 450 and 500 
sugar syrup with peeling and punching plum. All 
treated fruits were dipped into 1.5 hours and then it 
was heated at 1000C for 5 min. The drying 
temperature was maintained at 600C. After drying, 
the plum slices were preserved in a glass container 
and physicochemical analysis was done after 3 
months’ interval over the 1-year storage period. 
The dry matter percentage and β-carotene contents 
of the osmo-dehydrated products were slightly 
decreased during storage. The intensity of color 
parameters gave the good results in 50° sugar syrup 
with peeling plum and 50° sugar syrup with peeling 

and punching plum. Sensory evaluation also 
confirmed that 50° sugar syrup with peeling plum 
and 500 sugar syrup with peeling and punching 
plum performed better in terms of the product 
quality, color and overall acceptability at an 
ambient condition.  

Kinetics of drying of plum 

Plum (BARI Alu bukhara-1) having optimum 
maturity was collected from the Regional Spices 
Research Center of BARI and local farmers to 
study the kinetics behavior of drying of plum. 
Whole, punch and cut plum were used in this study. 
The plum was treated with whole plum drying at 
480C, 580C and 680C, punching plum drying at 
480C, 580C and 680C, seedless/cut plum drying at 
480C and 580C. The drying was done in Memmert 
dryer (UNE 600 Germany). The lower time is 
required for drying of plum with cut shape than that 
of whole plum to dry at specific moisture ratio in 
mechanical drier. The moisture ratio (MR) 
decreased with increasing time where the 
decreasing tendency was observed with increasing 
temperature. It was observed that drying time 
decreased with increasing temperature and using 
same temperature (680C) cut plum dried very 
quickly (within 60 hr) in compared with the plum 
as whole and punch. 

Optimization of processing method for plum 

pickle 

Plum (BARI Alu bukhara-1) was collected from 
the Regional Spices Research Center of BARI, 
Joydebpur, Gazipur to optimize the processing of 
plum pickle to enhance the diversified use of the 
plum. Pickles were prepared from plum using 
various salt and sugar percentages like 3% salt and 
10% sugar, 3% salt and 12% sugar, 4% salt and 
10% sugar, 4% salt and 12% sugar, 5% salt and 
10% sugar and 5% salt and 12% sugar. During two 
months of storage, the pH was increased for all 
pickles. Comparative sensory evaluation of 
different quality attributes of the plum pickle was 
judged and found pickle with 4% salt and 12% 
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sugar and pickle with 5% salt and 12% sugar 
scored highest overall acceptability followed by 
others. 

Baseline survey on existing hazardous agents in 

selected vegetables in supply chain at selected 

areas of Bangladesh 

A total of five types of vegetables namely tomato, 
okra, country bean, pointed gourd, and leafy 
vegetables were selected from two districts namely 
Bogura and Jashore to assess the present status of 
the usage of pesticides and chemicals. A total of 40 
samples having 20 from each districts were 
randomly selected for the study. Most vegetable 
growers belonged to the age group of 21-40 (40%) 
years and 32.5% of farmers accomplished their 
secondary education in the study areas. However, 
most of the farmers did not receive any training on 
vegetable pest management although some of them 
were engaged with different National Agriculture 
Technology Program (NATP). Different types of 
insect-pest and diseases attacked the vegetable 
crops at different growth stages, which caused 
severe loss of yield in the study areas. Hence, 
almost all of the vegetable growers used synthetic 
pesticides for protecting their crops from insects 
and pests. Among the farmer, nobody followed 
integrated pest management (IPM) approach in 
their pest management program. Generally, farmers 
of the study areas applied pesticides with higher 
dosages and frequencies (10-15 times) per season 
than the recommendation level. Most of the 
vegetable growers used pesticides like sulcox, 
tafgar vertimec sumicron, karathin, boron, emma 
etc. during development stage of vegetables. In 
almost all the cases they are unknown about the 
physical, chemical, microbial and cross 
contamination.  

Effect of ripening technique on postharvest 

quality of tomato (Lypersicon esculentum) 

BARI Tomato-15 at breaker stage and free from 
physical defects and insect infestation were 
collected from the experimental field of Post-
Harvest Technology Division to evaluate the effect 
of ripening technique application on postharvest 
quality of tomato (Lypersicon esculentum). The 
fruits were washed with clean water and dried with 
air flow before use. Then it was cleaned with 200 
ppm clorox (sodium hypochlorite) solution for 
disinfection purpose and dried in air flow. After 
disinfection, the fruits were treated with 150 ppm 
ethephone in ripening chamber for 24 hours (T4), 

100 ppm ethephone in ripening chamber for 24 
hours (T3), dipped in 4 ml/lit ethephone solution for 
5 minutes (T2) and control (T1, not treated with 
ethephone) were used. The fruits were assessed for 
physiological changes such as weight loss over the 
storage period, firmness, biochemical aspects such 
as TSS (0B), titratable acidity (%), ascorbic acid 
content (mg/100g), total carotenoids (mg/100g). 
The data were recorded at 3, 6 and 9 days of after 
storage. Treated tomatoes were ripened after 36 
hours calculated from the time of exposure to 
ethephone. But the controlled one ripened after72 
hours. The experiment showed little difference in 
biochemical aspect as well as in physical aspect. It 
was found that tomatoes harvested at breaker stage 
can easily be exposed to ethylene gas (100-150 
ppm) for 24 hours in order to uniform ripening and 
early marketing maintaining better quality in all 
aspects though ripening chemical is used for 
ripening the fruits.  

The nutritional analysis of selected minor fruits 

in Bangladesh 

Minor fruits are the cheapest nutritional source and 
nutrition database is of great importance in 
addressing nutritional health benefits of rural and 
urban communities of Bangladesh. Considering 
documentation, conservation and promoting 
nutritional health of the local inhabitants and urban 
people therefore the present study was carried out. 
Under this study, seven (7) minor indigenous fruits 
namely Bilimbi (Averrohoa bilimbi L), Chalta 
(Dillenia India L), Amra (Spondias mombin L), 
Aamloki (Phyllunththus embelica L), Jara lebu 
(Citrus Medica), Satkara (Citrus Macroptera) and 
Day fruit were collected according to the protocol 
of the sample. The fruits were analyzed for their 
nutrient composition comprising phytochemicals, 
micro and macronutrients. The collected minor 
fruits nutrition was compared with BARI released 
minor fruit varieties/advance lines. Nutrient data 
obtained have been compared with published data 
reported in recognized journals, Books, Peoples 
Republic of China and United States Department of 
Agriculture-National Nutrient Database for 
Standard Reference. Ca, Mg, K, P, S, Cu, Fe, Mn 
and Zn in the BARI released minor fruit varieties. 

It indicates that BARI released varieties are the 
good source of Ca, Mg, K, P, S, Cu, Fe, Mn and 
Zn. The daily micromineral requirements of an 
adult man are: 10–15 mg iron/day, 12–15 mg 
zinc/day and 2–3 mg copper/day (Berdanier, 1998; 
Smolin & Grosvenor, 2000; Wildmanand Medeiros, 
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2000). The minor fruits, to some extent, can meet 
the daily requirement of these minerals. The protein 
content varied from 11.900±0.010 to 6.650±0.606 
for the BARI released variety whereas it ranged 
from 9.923±0.196 to 6.066±0.567 for the collected 
sample. Vitamin-C content ranged from 
664.923±0.025 to 8.423±0.025 in BARI release 
variety whereas the lowest values were recorded in 
collected sample. Highest ash content (5.490±0.020 
to 2.600±0.020), total sugar content 
(30.930±0.020% to 4.570±0.030%), starch content 
(26.800±0.020% to 7.110±0.020%), titrable acidity 
(2.400±0.020% to 1.790±0.020%) and pH 
(3.580±0.020 to 2.780±0.020) was recorded for the 
collected fruit samples whereas the lowest ash 
content (4.430±0.020% to 1.910±0.020%), total 
sugar content (24.270±0.030% to 2.820±0.020%), 
starch content (23.013±0.015% to 8.760±0.020%), 
titrable acidity (2.180±0.020% to 0.790±0.020%) 
and pH (3.570±0.020 to 2.140±0.020) were 
recorded for the BARI released variety. Higher 
amount of β–carotene ranged 106.310±0.020 μg/g 
to 5.190±0.020 μg/g obtained in BARI released 
variety and lower ranged 26.540±0.020 μg/g to 
8.330±0.020 μg/g was in collected fruits sample. 
The values for moisture content ranged from 10.00 
±0.00% to 7.780±0.020%. It is well established that 
higher moisture content encourages the growth of 
microorganisms (Fasuanet al., 2017). Therefore, 
moisture content below 10.00% is better for 
prolong the shelf life of the food as well retention 
of more nutrient value. Total polyphenol content 
(TPH) content of the BARI released minor fruits 
variety ranged from 105.92±0.14 to 58.0±0.02 mg 
GAE/g of extract for the BARI Chalta-1, BARI 
Amra-1 and BARI Bilimbi-1 whereas the collected 
samples ranged were from 102.40±0.1 to 
53.03±0.01 mg GAE/g of extract. Flavonoid(s) 
content in BARI Chalta-1, BARI Amra-1 and 
BARI Bilimbi-1 was 48.13±0.01 mg of QE/g, 
39.25±0.02 mg QE/g and 82.87±0.09mg QE/g 
extract, whereas the collected fruit was 48.03±0.02 
mg QE/g, 34.99±0.007 mg QE/g and 79.02±0.05 
mg QE/g respectively. Total flavonoids (TF) 
content was expressed as mg of quercetin 
equivalent/g of dry extract. At a concentration of 
100µg/mL of extract, the level of free radical 
(DPPH) scavenging activity was highest in 
different samples. This extracts dose-dependently 
scavenged the DPPH radical, with IC50 values of 
65.99±0.02, 59.99±0.11 and 73.32±0.04 for the 
BARI Chalta-1, BARI Amra-1 and BARI Bilimbi-1 
whereas the values were 80.49±0.02,50.41±0.09 
and 69.59±0.03 for the collected Chalta, Amra and 

Bilimbi fruits. The reducing power of the extracts 
was 0.795±0.00, 0.705±0.03 and 1.00±0.002 for 
the BARI Chalta-1, BARI Amra-1 and BARI 
Bilimbi-1 whereas the values for the collected 
Chalta, Amra and Bilimbi were 0.7660.03, 
0.586±0.02 and 0.911±0.01 respectively. However, 
many of health promoting activities like micro-
minerals, macronutrients, total phenolic contents, 
flavonoids, reducing power activity and DPPH are 
rich in minor indigenous fruits especially in BARI 
released minor indigenous fruit varieties. 
Therefore, the nutrient values of these minor fruits 
would make awareness among the people for their 
mass consumption for healthy life and to grow 
more minor fruit trees from extinction in order to 
maintain biodiversity. 

Development of extraction protocol of organic 

pigments from plant sample 

Color is one of the most important attributes of 

foods considering quality indicator and 

acceptability. The common practice for coloring 

food is to use synthetic aze-dyes, which is 

considered low in cost and high in stability. The 

recent research revealed that food colored with 

synthetic dyes associated with numerous healths 

affects especially hyperactivity in children (Mc 

Cann et al., 2007). The health benefits of natural 

pigments have been focused by many research 

works, especially those of anthocyanin and 

carotenoids. Keeping view on this mind, the study 

was conducted to naturally produce pigments from 

different plant materials. In this study, tomato 

pomace pigment, turmeric curcumin pigment and 

red amaranth betacyanin pigments were initially 

trialed to yield of pigment. Extraction with hexane, 

ethanol, and acetone were found to be more 

effective where the tomato, turmeric and red 

amaranth produced 3.0927%, 5.347% and 1.7798% 

pigment. The study should repeat to extract more 

pigments using different solvent and solvent 

systems like ethanol, methanol, butanol, diethyle 

ether, hexane, acetone and petrolium ether from the 

plant materials. 

Effect of postharvest treatments and storage 

temperatures on quality and shelf life of green 

chili 

Chilies are popular for their nutritional and 
medicinal values having a great demand in national 
and international trade. The demand for chilies is 
increasing day by day both in local and 
international markets. But information is meager on 
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storage of chili with extending shelf life both 
commercial and household level. Considering this, 
the study was conducted to extend the shelf life 
with maintaining quality of green chili under 
different storage conditions. The experiment was 
laid out with three factors (Factor A: storage 
conditions with five levels namely 1. ambient 
condition, 2. refrigerated temperature of 9-10°C 
with 50- 55% relative humidity, 3. control 
temperature at 8±1°C, 4. at 10±1°C and 5. 12±1°C 
with 90% relative humidity, factor B: washing 
techniques with three levels namely 1. tap water 
wash, 2. hot water treatment for 4 minutes and 3. 
chlorine wash, 200 ppm for 5 minutes, factor C: 
keeping conditions with two levels namely, 1. with 
stalk and 2. without stalk) with three replications. 
Results show that retention of Vitamin-C content 
and β-carotene was higher without stalk condition 
at the temperature of 8±1oC with 90% relative 
humidity. Physiological loss in weight and 
moisture content was also recorded lower without 
stalk condition under the temperature of 8±1°C 
with 90% relative humidity. The highest 
marketable life (32 days more) was recorded in 
green chili stored without stalk condition under the 
controlled temperature of 8±1°C with 90% relative 
humidity where it was 12 days only at ambient 
condition. The highest shelf life (36 days more) 
was also recorded for the chili stored at without 
stalk condition under the temperature of 8±1°C 
with 90% relative humidity where it was14 days 
only at ambient condition. 

Determination of formaldehyde in selected fruits 

and vegetables 

Common fruits (banana, litchi, pineapple, ripe 

papaya and guava) and vegetables (carrot, radish, 

cucumber, green papaya, cauliflower and potato) 

were collected from the local market to detect 

naturally produced formaldehyde. Papaya was 

analyzed both in green and ripe stage. 100g sample 

was taken to collect formaldehyde from each 

sample by distilation process. Each sample was 

replicated with 5 times to minimize the 

experimental error. 100 ppm standard 

formaldehyde solution (Sigma Aldrich) was used to 

prepare standard curve according to the method 

described in AOAC (Method 931.08). Naturally 

occurring formaldehyde was detected in banana 

19.26±4.26 ppm, litchi 6.04±1.03 ppm, pineapple 

19.76±2.52 ppm, and potato 15.26±2.84 ppm, ripe 

papaya 50.48±3.37 ppm and guava 30.33±3.33 

ppm. In vegetables, formaldehyde was estimated in 

carrot 10.26±2.99 ppm, radish 6.02±1.34 ppm, 

cucumber 7.22±1.44 ppm, green papaya 

43.72±4.11 ppm, cauliflower 26.46±4.29 ppm and 

potato 15.26±2.84 ppm respectively. According to 

the World Health Organization and other reports, it 

will be 16.3 mg/kg, 6.7-10.0 mg/kg, 26.9-30.0 

mg/kg, 2.3-3.7 mg/kg and 19.5 mg/kg for banana, 

carrot, cauliflower, cucumber and potato 

respectively. 

Effect of blanching techniques and preservatives 

on quality and shelf life of tender green jackfruit 

slices 

Jackfruit is the national fruit of Bangladesh and is 

known as "kathal."It is growing all over in 

Bangladesh, mainly on the hilly area of 

Chattragram, Sylhet and on the highland of 

Gazipur, Mymensingha, Tangail, Comilla and 

Jessore. It accounts about 22% of total fruit 

production in the country. But the fruit is lost 

every year due to lack of proper processing and 

preservation technique where it is calculated as 

43.5% (Hasan et al., 2010). Even in the glut 

season, the farmers do not get their actual price. 

Hence, the tender green jackfruit processing and 

preservation is important one. Among the various 

processing and preservation techniques, blanching 

is one of them. Natural enzymes in foods cause 

changes in flavor, color, texture, and nutritive 

value. Blanching technique is able for slows or 

stops the action of enzymes. Keeping view on 

mind, the green jackfruit were collected from the 

Cotton Research Centre of Gazipur and 

transported to the laboratory of Postharvest 

Technology at Bangladesh Agricultural Research 

Institute, Gazipur. The jackfruit was peeled by 

knife and cut into 20 mm thickness. Then, the 

slices were dipped into the KMS solution and 

blanched with 500 ppm, 1000 ppm and 1500 ppm 

for 3 min and 6 min. Water blanching was 

performed in hot water at temperature of 950C. 

The product was cooled with distilled water 

before vacuum packaging. The results show that 

most of the enzymes were inactivated by 

blanching with 1000 ppm KMS for 6 min. The 

initial physicochemical parameters like TSS, total 

acidity, vitamin-C content, moisture content and 

total dry matter was recorded as 5.90%, 0.08%, 

12.39 mg/100g, 84.81% and 15.94% respectively. 

The final product was stored at the laboratory 

deep freeze (-18OC) for further physicochemical 

studies and homestead use.  
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Determination of microbial load in selected 

vegetables in supply chain at selected locations 

in Bangladesh 

Vegetables like pointed gourd, tomato, spinach, red 
amaranth and bitter gourd were collected from 
farmer’s field and retailer market as well as traders’ 
market place of two different locations (Bogura and 
Jashore) to find out the microbial load. The data 
was collected from the farmers’ field in the very 
early morning. All samples were analyzed to detect 
presence of different microbial agent like 
Salmonella spp, Escherichia coli (E. coli), 
Staphylococcus aurcas, Listeri monocytogenes. 
From the test parameters E-coli was analyzed by 
test method USFDA/BAM, CHAPTER-4. 
Staphylococcus aureus was analyzed by test 
method USFDA/ BAM, CHAPTER-12. Listaria 
monocytogenes was analyzed by test method 
USFDA/BAM, CHAPTER-10. Salmonella spp. 
was analyzed by test method USFDA/BAM, 
CHAPTER-5. Results showed, pointed gourd, 
tomato and bitter gourd was not contaminated by 
Salmonella spp. but 20% of the spinach sample and 
60% of the  red amaranth sample are contaminated 
by the Salmonella spp. Escherichia coli (E. coli) 
and Staphylococcus aurcas were found in 100% 
samples of pointed gourd, tomato, spinach, red 
amaranth and bitter gourd.  Presence of Listeri 
monocytogenes was detected in all tested samples. 
Escherichia. coli was found 460 cfu/g in the 
spinach and it was found 150 cfu/g for the red 
amaranth which belonged unsatisfactory level of 
the hygienic indicator. Escherichia. coli was 
present on border line of hygienic indicator in 
pointed gourd (<3 to 23 cfu/g) and bitter gourd (<3 
to 23 cfu/g) and satisfactory level (<3 to 6.1 cfu/g) 
in tomato. 

Effect of de-greening treatment and edible 

coating on improving quality retention of 

mandarin fruit (var. commercial) 

Matured green mandarin (commercial cultivar) 
having fruit weight 120-150 g were collected from 
the farmer’s field of Panchagarh District to 
determine the appropriate de-greening treatment for 
improving the fruit quality with better shelf life. 
The fruits were washed with normal clean water to 
remove dirt as well as to reduce field heat. Then the 
fruits were stored at 5±1oC until used. Fruit were 
degreened with three different concentration of 
ethylene such as 6 ppm, 9 ppm and 12 ppm as 
liquid form by the ethylene generator with a 
controlled ripening chamber. Two edible wax 

coating such as carnauba and chitosan were applied 
on the surface of the fruit. Then the fruit were 
exposed to ripening chamber for 72 hrs and another 
48 hrs in an ambient condition. Among the 
treatments, fruits treated with 6 ppm ethylene with 
carnauba wax coating significantly reduced the 
weight loss (~8%) and increased the peel 
appearance (L, a*, b*) of the fruit. It indicates that 
the surface color of the fruit turned from greenish 
to yellowish and exhibited shiny surface after 3 
weeks of storage. The highest score of the overall 
acceptability was gained by the judgments of the 
panel in fruits treated with 6 ppm ethylene with 
carnauba wax coating. 

Effect of de-greening treatment and edible 

coating on improving quality retention of sweet 

orange fruit (var. BARI malta 1) 

Mature green sweet orange (Var. BARI Malta-1) 
fruit having 150-180 g weight were collected from 
farmers’ field in Meherpur District. The objective 
of the study was to determine the potential 
degreening concentration (liquid ethylene) for 
improving quality retention of sweet orange. Fruits 
were harvested in late afternoon and carried out to 
the laboratory of Postharvest Technology Division 
(PHTD), Bangladesh Agricultural Research 
Institute (BARI) in the next morning. Then, the 
fruit washed with normal water to remove dirt as 
well as to reduce field heat. Then the fruits were 
pre-cooled at 5±1oC to remove field heat. The fruits 
were washed again with detergent concentration 
and brushed with PHTD, BARI designed and 
fabricated brush pad machine (@8-10 rpm) for a 
few seconds. After brushed, it was washed again 
with normal water. Then the fruits were dipped into 
hot water at 45oC for 30 min then the carnauba wax 
coating (JBT Company, USA) was applied (@500 
fruit/L) on the fruit surface using hand sprayer. 
Then the fruit surface was dried by hot air blower 
for 2-3 minutes. The fruits were treated with three 
different ethylene concentrations such as 7 ppm, 9 
ppm and 11 ppm ethylene. Then it was exposed to 
ripening chamber for 72 hrs and another 48 hours 
at ambient condition. Among the treatments, the 
fruits treated with 9 ppm ethylene (C2H4 ) with 
carnauba coated significantly reduced the weight 
loss (~12%) and increased fruit peel appearance (L, 
C*, H*). It indicates that fruit surface color turned 
from greenish to yellowish and exhibited shiny 
surface after 3 weeks of storage. Results of sensory 
evaluation also confirmed that fruits treated with 9 
ppm ethylene (C2H4) and carnauba coating 
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performed better in terms of shelf life, fruit 
appearance and overall quality. 

Optimization of processing method for dried 

mango (mangifera indica l.) products (Aam 

chur) 

Immature green mango (Locally called Guti 
cultivar) (without any stone developed) was 
procured from local market of Gazipur Chaurasta, 
Gazipur to optimize the processing method for 
dried mango products. Then the fruit washed with 
clorox (200 ppm) mixed water. After washed, the 
fruits was sorted and randomly distributed. Then 
the fruits were sliced and treated with four different 
concentrations such as 500 ppm, 1000 ppm, 1500 
ppm and 2000 ppm of potassium metabisulphite 
(KMS). Untreated fruit slices were assumed as 
control treatment. The sliced were blanched into 
hot water and then soaked into KMS mixed water 
for 50-60 mins. Then the slices were dried in a 
mechanical dryer at 60°C for 48 hrs. Among the 
treatments, the sliced treated with 1000 ppm KMS 
performed better color and enhanced nutritional 
quality during 8 weeks’ storage. Sensory evaluation 
in terms of color (6.6), flavor (6.7), sweet-sour 
balance (6.4) and overall acceptability (7.2) of 
1000 ppm KMS treated product ranked higher by 
the sensory panelists.    

Optimization of processing method for 

osmotically dehydrated mango slices/cubes 

Green mango (Local variety) were procured from 
wholesale market at Karwanbazar, Dhaka to 
optimize the osmotically dehydrated mango 
products processing method with a view to produce 
value added product. The fruit were washed with 
tap water and then dipped into 200 ppm clorox 
water to remove microbial agent. Then the fruits 
were peeled by stainless steel sharp knife. Slicing 
tools were used to make thicker size. The size of 
each cube was: 6-8 cm length and 2-3 cm 
thickness. Fruit sliced were treated with 4 different 
concentrations of potassium metabisulphite (KMS) 
considered as treatment (500 ppm, 1000 ppm, 1500 
ppm and 2000 ppm). After that the slices were 
blanched into hot water at 900C for 2 mins. Prior to, 
enzymatic test of that particular slice was 
conducted for determining the appropriate 
blanching time and temperature following the 
standard method as mentioned by Ranganna 

(2007). After blanching, mango slices were 
transferred into cool water for 5-8 min and were 
taken in a cleaned net bowl to drain out water. 
Then the fruits were dried using mechanical cabinet 
dryer at 60oC for 10-12 hrs. After that slices were 
dipped into sugar solution at 45oB for 12 hrs. Then 
the slices were drain out from sugar solution. 
Mango slices were then dried in the mechanical 
drier for 24 hrs. After drying, mango sliced was 
packed in improved zipper bag (40 micron) for 
observation the physiochemical quality and shelf 
life. Data were recorded every 2 weeks’ interval up 
to 6 months. Among the treatments, mango sliced 
treated with 500 ppm KMS performed better 
appearance and enhanced nutritional quality during 
8 weeks’ storage. Sensory panelists ranked higher 
score (6.8) and preferred the 500 ppm KMS treated 
sliced in terms of color (6.7), flavor (6.3), firmness 
(6.8), sweet-sour balance (6.4) and overall 
acceptability (6.8).  

Effect of semi-vacuum frying temperature and 

packaging on the quality attributes of chips 

prepared from jackfruit bulbs 

Commercially matured Jackfruit (local cultivar) 

was collected from Shreepur Cotton Orchard, 

Gazipur to investigate the quality attributes of 

jackfruit chips under semi-vacuum frying 

temperature and packaging technique. The 

jackfruits were washed, peeled, removed the seed 

from bulb and sliced length wise. Then the slices 

were fried in the semi-vacuum fryer machine at 95 

mbar vacuum pressure with different frying 

temperatures viz. 105, 110 and 115oC. Two types 

of pouch namely high density polyethylene 

(HDPE; 44 micron) and metalex foil pouch were 

used for packing and storage the product. The 

shelf life and quality of the chips viz, color, 

flavor, crispiness, oiliness and overall acceptance 

was evaluated by the experienced panelists during 

different storage periods. Results showed that 

jackfruit slices (thin size) fried at 1050C for 10 

minutes under semi-vacuum condition and packed 

in HDPE pouch was suitable for chips preparation 

in terms of color, crispiness and overall 

acceptability. The highest sensory score of the 

chips also gained by the panelist (10 experienced 

members) treated with 1050C for 10 minutes in 

HDPE pouch. 
 



 

 

 

 

 

Protocol Development and 

Micropropagation 

Standardization of micro-propagation protocol 

for BARI strawberry varieties and their large 

scale multiplication 

Shoot tips of BARI Strawberry-2 and BARI 

Strawberry-3 were cultured on MS medium 

supplemented with different concentrations and 

combinations of BAP, Kn and GA3. Four different 

treatments T1, T2, T3, & T4, were tested for shoot 

multiplication and elongation. In case of BARI 

strawberry 2, for shoot formation T2 treatment was 

found most suitable. Whereas in BARI Strawberry 

3, T1 treatment was found most suitable for shoot 

formation. Half MS without hormone was found 

enough for root induction. 

Study of comparative regeneration efficiency of 

different potato varieties  

Internode explants of three exotic potato varieties 

namely Maris Piper, Desiree, Hermes and four 

BARI released high yielding potato varieties viz. 

BARI Alu-40, BARI Alu-41, BARI Alu- 25 and 

BARI Alu-7 were cultured to compare their 

regeneration efficiency. Five different 

concentrations (T0, T1, T2, T3, & T4) of Zeatin 

Riboside in combination with GA3 and IAA were 

used for regeneration. Among the seven varieties, 

the maximum responding variety was Desiree 

regarding all parameters. Next responding variety 

was BARI Alu-41 and the best treatment 

combination was T2 regarding percent shoot 

response, shoot height and leaf number. 

In vitro regeneration of chickpea (Cicer 

arietinum L.) 

Embryonal axis of BARI Chola-6, BARI Chola-7 

and BARI Chola-8 were used for in vitro 

regeneration in MS medium which consist of TDZ 

in combination with 2ip and Kinetin. The 

maximum number of shoot (11.40), highest shoot 

length (4.03 cm) and maximum node number 

(3.99) were obtained from BARI Chola 7. In vitro 

grown shoots were induced for rooting in MS 

medium supplemented with IBA. The maximum 

root number (3.86), highest root length (1.36 cm) 

and highest percentage of rooting (86%) were 

obtained from BARI Chola 8. Well rooted plantlets 

were transferred to potting media containing sand, 

soil and compost at the ratio of 1:1:1 for 

establishment. 

In vitro regeneration of bitter gourd (Momordica 

charantia L.) 

For the development of a suitable regeneration 

protocol of bitter gourd, leaf segments of BARI 

Korala-1 and Tia were cultured on MS medium 

supplemented with different concentrations of plant 

growth regulators. The types of responses were 

different in various plant growth regulators. Among 

the treatments, T3 and T4 treatments of 2,4-D 

treated media found better for callus formation.  

In vitro regeneration of grass pea (Lathyrus 

sativus L.) 

Internode explants of BARI Khesari-3 were 

cultured in vitro on MS medium supplemented with 

combinations of varying concentrations of 

thidiazuron (TDZ), 6-benzylaminopurine (BAP) 

with napthalic acetic acid (NAA) combinations, 

zeatin and indole acetic acid IAA combinations, 

TDZ and NAA combination along with a control 

treatment without any growth regulators. Only 

callus formation was observed from cultured 

explants. The highest percentage (75%) of response 

with the best callus growth was observed in T11 and 

occasional shoot induction was observed in T5 

media. 

Rescue of Amritsagar banana from extinction 

through biotechnological approaches 

Amritsagar banana was collected from different 

location of the country such as Mymensingh, 

Gazipur, Norshingdi, Sylhet etc. and mother 
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orchard has been established at research field of 

Biotechnology Division, BARI, Joydebpur, 

Gazipur. Amritsagar banana collected from 

Gafargaon and Kapashia were compared with each 

other by following the standard descriptor for 

banana (Musa spp.). This comparison demonstrate 

that Amritsagar banana (Kapashia) is more superior 

than Amritsagar banana(Gafargaon) in respect of 

fruit length, diameter, weight and total fruit 

number, bunch weight. Shoot tips of Amritsagar 

banana (Gafargaon & Kapashia) were cultured on 

MS medium supplemented with different 

concentrations of BAP. Five treatments were tested 

for this study. Among the treatments, maximum no. 

of shoots was observed in T3 treatment 7 and 6.1 in 

both lines. Well-developed shoots were transferred 

into ½ MS medium supplemented with different 

conc. of IBA for root induction. Five different 

treatments were (T0, T1, T2, T3 and T4) tested 

maximum numbers of longest roots were observed 

in both lines in treatment T3. The plantlets were 

transferred into the poly bag containing soil and 

cowdung. 

Micropropagation of dragon fruit (Hylocereus 

sp.) 

Dragon fruit is being propagated by cutting mostly. 

But micro-propagation may be a good means to 

produce more plantlet in a short time. For 

developing a micro-propagation protocol of dragon 

fruit stem cuttings of BARI released dragon fruit 

were collected from the farm field of Pomology 

Division, HRC. Shoot tips and lateral portions of 

newly developed stem were used as explant. Forty 

explants were cultured in shoot induction media. 

Among them, seven explants were responded in 

culture media.  

Molecular genetics and genetic 

engineering 

PCR-based detection and characterisation of 

tomato leaf curl and other related Geminiviruses 

in Bangladesh 

Several experiments were conducted with a view to 

characterise the Geminiviruses in Bangladesh 

causing diseases in different crops giving emphasis 

on tomato. Virus infected tomato leaf samples were 

collected from 8 districts of Bangladesh and 46 

isolates were analysed using advanced molecular 

techniques. Complete sequencing of ‘A’ genomes 

of 32 Tomato Leaf Curl Virus (ToLCV) isolates 

has been done on both strands. Genomic DNA was 

extracted from the 58 leaf samples of 12 cucurbit 

crops showing virus like symptoms collected from 

5 districts of the country. Isothermal amplification 

method followed by restriction digestion was used 

for initial detection of the virus. Results of the pair 

wise sequence comparison of the virus coat-protein 

gene showed the presence of two tomato infecting 

Begomoviruses where only a single species 

(Tomato leaf curl New Delhi virus) was identified 

from 29 of the 30 samples. A phylogenetic tree of 

the sequences confirmed the above findings and 

shows the ability of tomato leaf curl viruses to 

infect a wide host range. Nine leaf samples of okra 

showing mosaic symptoms were collected from 5 

districts. PCR amplifications indicated the presence 

of multiple types of viruses. Cloning of the virus 

sequence and further sequencing will be required 

for precise diagnosis. Samples from several other 

crops showing leaf curl symptoms are also being 

analysed. 

Transformation of tomato for broad spectrum 

resistance against leaf curl viruses 

Several experiments were conducted with a view to 

genetically transform tomato plants for broad-

spectrum resistance against leaf curl viruses. Two 

binary vectors have been constructed for 

optimisation of transformation protocol. Based on 

the genome sequence of various ToLCV strains, 

DNA fragments from three diverse ToLCV species 

were amplified and cloned. Infectious clones of the 

most virulent leaf curl virus species were 

constructed for facilitating screening of transgenic 

plants for virus resistance. 

Marker-assisted transfer of salt tolerance (Nax) 

genes in Bangladeshi wheat varieties 

The experiment was conducted with a view to 

develop salt tolerant wheat varieties using marker 

assisted selection. Two salt tolerant Australian 

wheat lines having Westonia background were 

crossed with two popular Bangladeshi wheat 

varieties BARI Gom-25 and BARI Gom-26. Last 

year a total of 82 BC3F4 lines were grown and 

seeds (BC3F5) were harvested and preserved for 

further research. 

Effect of heat stress on protein expression in 

potential BARI released tomato varieties 

The experiment was conducted based on heat shock 

protein in BARI released tomato varieties under 
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heat stress condition. Four BARI released tomato 

variety and four parental lines were selected for this 

experiment. Attempts were made to identify heat 

shock protein and to differentiate the heat tolerant 

tomato varieties in context of overly expressed of 

heat shock protein under heat stress condition. 

Total plant protein including large and small heat 

shock proteins was extracted and SDS-PAGE was 

done to get an idea about the extracted proteins. 

Results obtained from this experiment can be used 

for further experiments in this field.  

Molecular characterization of natural edible 

mushrooms in Bangladesh 

Ten natural edible mushrooms were collected from 
Khagrachari and Moulvibazar districts of 
Bangladesh during May-June, 2017. In case of 
tissue culture, among 10 samples only one sample 
(i.e S-6) could be grown on PDA medium and was 
under domestication trials. It took about 19-22 days 
to fully colonize the substrate with mycelium. After 
opening of spawn packets, it required 30-35 days to 
appear fruit bodies. The fruit bodies were harvested 
in two flushes and the calculated yield was 30 g 
and biological efficiency was 17%. During April, 
2018 four edible mushrooms were also collected 
from Rangamati district and their characteristics 
were done by morphologically. Genomic DNA was 
extracted following standard procedures and 
preserved at -200 C for further study. 

Isolation, identification and molecular 
characterization of fungal laboratory 
contaminants 

Twenty fungal contaminants were isolated from 
various plant tissue cultures and characterized at 
molecular level. The fungi were found to be from 
13 genus. Six fungi were from Aspergillus genus, 
two from Curvularia genus, and two were from 
Purpureocillium genus. The other ten fungal 
species were identified from ten different genuses. 
Some could have importance in the field of 
medicine and some could be used as biocontrol 
agents and warrants further investigation. 

Study on relative bacterial wilt tolerance of Bt 
eggplant varieties and their non-Bt parent lines 

Thirty six wilt affected brinjal plant samples were 
collected from 6 different locations of Bangladesh 
during July 2017 to May 2018 for studying the 
diversity of the Ralstonia solanacearum strains 
available in Bangladesh. From the collected 
samples bacteria was isolated by collecting the 
bacterial ooze in autoclaved distill water. Then the 

bacteria were cultured in TZC medium and 30 
virulent isolates were identified by morphological 
observation. Pure cultures of virulent isolates were 
done in TZC media in 28oC and liquid culture was 
done in CPG media with continuous shaking in 
incubator. Then the bacterial samples were 
preserved in 40 percent glycerol stock solution in -
80oC for further molecular study. 

Validation/on-farm trials 

Evaluation of tissue cultured jackfruit plants at 
different locations 

Tissue cultured jackfruit plants have been planted 
to see the field performance at RARS, Hathazari 
and RARS, Akbarpur, Moulvibazar. In RARS, 
Hathazari, plant height was ranged from 3.35 m to 
8.65 m. Base girth was 34.00 cm to 90.00 cm. Plant 
canopy at North-South was 3.17m to 7.00 m and at 
East-West was 3.10 m to 9.30 m. All the plants are 
in excellent growing condition. Whereas in RARS, 
Akbarpur, Moulvibazar plant height was ranged 
from 5.65 m to 5.80 m. Base girth was 60.0 cm to 
70.0 cm. Number of branches was highest (5.00) in 
Acc. no.02 and lowest (2.00) in Acc. no.03. Height 
of the main trunk varies from 75.00 cm to 115.00 
cm. Plant canopy at North-South was 550.00 cm to 
570.00 cm and at East-West was 560.00 cm to 
670.00 cm. Days to 1st flowering observed last 
week of January 2018 in Acc. no. 2. and it bared 17 
fruits. All the plants were in excellent growing 
condition. 

Evaluation of grafted and tissue cultured plants 
of BARI Malta-1 at HTRS, Ramgarh, 
Khagrachari 

The experiment was conducted at the Hill Tracts 
Agricultural Research Station, Ramgarh, 
Khagrachari during 2017-18 to observe the 
performance of grafted and tissue cultured plants of 
BARI Malta-1. Average plant height (2.34 m), 
number of main branch/plant (2.25), base girth 
(17.54 cm) was found from grafted plant. In case of 
tissue cultured plant, average plant height (2.70 m), 
number of main branch/plant (2.50), base girth 
(18.33 cm) was recorded. Higher number of fruits 
(78.33) was found from grafted plants compared to 
tissue cultured plants (65.22/plant). 

FtFBP research activities 

Breeder seed production of Bt brinjal varieties 

Breeder seed production programme of three Bt 

Brinjal varieties viz. BARI Bt Begun-1, BARI Bt 
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Begun-2, and BARI Bt Begun-3 were conducted at 

3 locations of BARI in 0.40 ha (3 bighas) of land 

under the supervision of Biotechnology Division 

during the winter season of 2017-18. The amount 

of seed harvested as 20, 32 and 15 kg from BARI 

Bt Begun-1, BARI Bt Begun-2 and BARI Bt 

Begun-3, respectively. The total amount of seed 

was 67 kg against the target of 45 kg.  

Maintenance/ purification of Bt brinjal variety/ 

lines 

Field trial was conducted for maintenance of three 

Bt brinjal lines and BARI Bt Begun 4 at Tuber 

Crops Research Sub Centre, Seujgari, Bogra and 

On Farm Research Division, Chelopara, Bogra, 

respectively during 2017-18. Area for each line 

/variety was 500 m2. Roughing and selection was 

done and seed was harvested from desired fruits. 

The amount of seed harvested from Bt Dohazari, Bt 

Khatkhatia, Bt Singnath and BARI Bt Begun 4 was 

2000 g, 110 g, 80g and 490g, respectively.  

Measuring gene flow in the cultivation of Bt 

brinjal 

The study was carried out at Biotechnology 

Research field, BARI, Gazipur during the winter 

season of 2016-17and 2017-18. The experimental 

design consisted of a Bt plot surrounded by a non-

transgenic plants. Different distances i.e. 1m, 2m, 

4m, 6m, 9m and 18m between the Bt and the non-

Bt plants at four directions (North, South, East and 

West) were considered. Standard cultural 

management practices were applied in both Bt and 

non-Bt brinjal plants. After harvesting of non-Bt 

fruits, the presence of transgene (Cry1Ac) was 

assessed by lateral flow strip using DGX020-

DesiGenXpresstrips Kit (Mahyco, India). On an 

average of four directions, the plants showed out 

crossed at the distance of 1m, 2m, 4 m, 6m, 9m and 

18m were 14%, 8.5%, 3.5%, 2.25, 2.5% and 1.75% 

in 2016-17 and 9.05%, 6.32%, 5.14%, 4.03%, 

2.69% and 1.53% in 2017-18, respectively.  

Detection of Bt protein in the cooked fruits of Bt 

brinjal varieties/lines 

The cooked brinjal fruits are usually consumed as 

roasted to prepare ‘Bharta’, fry in oil as ‘Bhazi’ and 

boiled for curry. The objective of the study was to 

determine whether the Bt protein was present in the 

Bt brinjal fruits after cooking. The uncooked Bt 

fruits and the non-Bt fruits were used as positive 

and negative control, respectively. Fruits were 

roasted in gas burner, fried in soybean oil and 

boiled in water for 5-6 minutes when it appeared as 

edible. It was replicated in four times. The protein 

extracts from these samples were quantified by 

lateral flow strip method using commercially 

available by DGX020-DesiGen Xpresstrips Kit 

(Mahyco, India) and qualitative ELISA following 

standard operating procedure developed DeiGen 

Diagnostics, Dawalwadi, Jalna, India. Result 

revealed that uncooked i.e fresh samples were 

positive and the cooked samples were negative in 

both methods. This proved that the Cry1Ac protein 

was degraded in cooked Bt brinjal fruits. 

Tissue-specific expression and seasonal 

abundance of Cry1Ac protein in Bt brinjal 

Young Leaf, shoot, flower and fruits were collected 

from four Bt brinjal varieties BARI Bt Begun-1, 

BARI Bt Begun-2, BARI Bt Begun-3 and BARI Bt 

Begun-4 at 90, 120, 150 and 180 DAT. Lyophilized 

plant samples were assayed by Quantitative ELISA 

to determine the Cry1Ac protein. Data were 

analysized by Sigmaplot software. The Bt protein 

concentration varied from 19 to 32 µg/g (DW) 

irrespective of different plant parts of four varieties.  

Production of breeder’s propagule of transgenic 

late blight resistant potato clones through tissue 

culture 

Transgenic D951 (137), SP951 and non-transgenic 

Katahdin were used in this study. In vitro grown 

plantlets were used as explant. The plantlets were 

multiplied by node cutting and maintained in 

growth room. From in vitro culture, a total of 4241 

plantlets were produced of which 749 plantlets 

were non-transgenic Katahdin, 887 plantlets were 

SP951 and 2605 plantlets were D951 (137). Some 

in vitro grown plantlets were taken out from the 

growth room and acclimatized to greenhouse 

condition for mini tuber production. A total of 3549 

minitubers were harvested of which 1208 tubers 

were non-transgenic Katahdin, 368 tubers were 

SP951 and 1973 tubers were D951 (137). Tubers 

were grading into big, medium and small sizes. 

 



 

 

 

 

 

Physical Aspects of Soil Management 

Determination of crop coefficient values of chilli 

and estimation of leaching loss of nutrients by 

drainage lysimeter 

A study on chili (cv. BARI Morich 3) was 
conducted in the drainage Lysimeter located in the 
Central Research Farm, BARI, Gazipur during 
Rabi 2017-2018. The objectives of the study were 
to find out the location specific crop coefficient 
(Kc) values for green chilli and to estimate leaching 
loss of nutrients. Four regimes of irrigation water 
was applied on the basis of depletion over field 
capacity (FC) at pre determined intervals such as 
T1: Irrigation up to FC at 10 days interval, T2: 
Irrigation up to FC at 15 days interval, T3: 
Irrigation up to FC at 20 days interval and T4: 
Irrigation up to FC at 25 days interval. As such, 11, 
8, 6 and 4 irrigations were needed for T1, T2, T3 and 
T4, respectively. The experiment was conducted in 
completely randomized design with 3 replications. 
The highest green chilli yield (19.03 t ha-1) was 
obtained from T2, which was statistically identical 
to T1 and T3 but significantly higher over T4. 
Therefore, Kc values were calculated from the best 
performed treatment, T2. The estimated Kc values 
for green chilli during rabi season   found to be 
0.42, 0.78, 1.27 and 0.86 for initial, crop 
development, mid season and late season stages, 
respectively.  The Kc values derived from this 
experiment may be more accurate and better suited 
under Bangladesh contexts and alike agro-climatic 
conditions. Thus the values determined from this 
study may be recommended for Bangladesh and 
similar climate elsewhere to estimate crop water 
requirement for chill. Significant amount of plant 
nutrients (NO3-N, P, K, Ca, Mg, S, Zn and B) was 
lost through leaching. Higher amount of nitrate loss 
through leaching indicated lower efficiency of 
urea-N, which may ultimately cause ground water 
pollution. The loss of Ca, Mg and S found to be a 
great concern. This should be taken into account 
for ensuring crop nutrition and minimizing ground 
water pollution.  

Effects of tillage methods and residue 

management on soil properties and yield of 

potato- maize- T. aman rice cropping pattern 

Field experiments on Potato- Maize-T.aman rice 
cropping pattern were conducted in Grey Terrace 
Soil of Gazipur under AEZ-28 and Dark Grey 
Floodplain Soil of Jamalpur under AEZ-9. The 
experiment started in 2013-2014 and is continuing 
with fourth cycle during 2017-2018. The resulted 
of the third cycle completed. The objectives of the 
study were to observe the effect of tillage practices 
and residue management on soil properties and to 
increase the productivity of the said cropping 
sequence. Three tillage methods such as minimum 
tillage (4-6 cm depth) with power tiller operated 
seeder (PTOS), conventional tillage (10-12 cm 
depth) with power tiller and deep tillage (20-25 cm 
depth) was supposed to do with chisel but such 
depth was mainted by spading as chisel operation 
found to be difficult in the unitplot with a smaller 
are (5 m x 4 m). However, there were three types of 
residue management options viz. farmers practice 
(without residue), 50% crop residue incorporation 
and 100% crop residue incorporation for potato and 
15 cm and 30 cm heights stubbles of maize and rice 
were incorporated into soil for the subsequent 
crops. The study was conducted in a factorial 
randomized complete block design with three 
replications. Deep tillage gave significantly higher 
yield over minimum tillage for all three crops of 
the pattern except T. aman rice at Jamalpur. But for 
the second cycle (2015-16), the effect of deep 
tillage reduced greatly producing significant yield 
only for potato at Gazipur. Almost similar trend of 
result was recorded for the third cycle where none 
of the component crop of the pattern showed 
significant effect due to tillage depth. The benefits 
of crop residue retention appeared to be statistically 
significant from the 9th crop (T. aman rice) onward 
after retention of consecutive 7 crops residues 
which appeared to be more visible at fourth year 
(third cycle).  Minimum tillage irrespective of 
residue retention showed the yield loss over 
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conventional practice (T2 x M1) although such 
reduction was lower in residue treated plots. Rice 
equivalent yield (REY) varied from 25-33 t ha-1 
where the highest yield was observed from T3 x 
M3, which was followed by T3 x M2 and T3 x M1. 
The yield benefit over conventional practice found 
to be 15, 19 and 22% for T3 x M1, T3 x M2 and T3 x 
M3, respectively at Gazipur, which was higher than 
the previous years’ might be due to the resultant 
effect of residue incorporation.  Although the REY 
remained almost static over the study period but the 
yield benefit for the third cycle was greater, which 
indicated the cumulative benefits of residue 
retention over the years. The 4th cycle of the pattern 
is continuing (2017-2018) where 14th crop, 
summer maize has damaged due to unprecedented 
rainfall this year and 15th crop T.aman rice is 
progress. 

Effect of tillage methods and compost based 

IPNS package on the productivity of radish-pea-

okra-T. aman rice cropping pattern and 

sustainability of soil health 

Field trials were conducted at the Central Research 
Farm at Gazipur (AEZ-28) and at RARS, Jashore 
(AEZ-11) during rabi 2014-2015, 2015-2016 and 
2016-2017. The objectives were to find out the 
suitable dose of compost and chemical fertilizers 
for maximizing the yield of Radish-Pea-Okra-T. 
aman rice pattern and  to know the effect  of tillage 
methods and compost based IPNS package on the 
improvement of soil health. There were three 
tillage methods, such as T1= Minimum tillage, T2= 
Conventional tillage and T3= Deep tillage: and four 
nutrient management practices viz. NM1= 100% 
STB as per FRG, 2012 all from chemical fertilizer, 
NM2= 125% STB all from chemical fertilizer NM3: 
NM1 (75% from chemical fertilizer + 25% from 
compost) NM4: Native fertility. The experiment 
was set up in factorial Randomized Complete 
Block Design with 12 treatments combination with 
3 replications. The highest root yield (23.5 and 20.0 
t ha-1) of radish and pod of garden pea (1.86 and 
4.54 t ha-1) was recorded from deep tillage, which 
was significantly higher over conventional tillage 
and minimum tillage (4-6 cm depth). The next 2 
crops of the pattern Okra and T. aman rice did not 
responded significantly due to tillage depth. For the 
second cycle the effect of tillage found to be 
statistically non-significant. All 4 crops of the 
pattern responded significantly to nutrient 
management packages where the highest yield was 
recorded either from 125% STB dose or NM3 
(IPNS based dose) for the first year. The 

performance of NM3 was much pronounced in the 
second year. It was found that 25% increased 
fertilizer dose over present recommendations 
(FRG, 2012) is required for maximizing the yield. 
But IPNS approach formulated preferably with 
conventional compost having 75: 25 inorganic: 
organic ratio may save the requirement of 25% 
chemical fertilizer without yield reduction.  Deep 
tillage produced higher yield, which was almost 
similar to conventional tillage when it combined 
with compost formulated IPNS package. The rice 
equivalent yield (REY) of the studied 4 crop based 
cropping pattern   varied from 17.93 to 46.94 t ha-1 
at Joydebpur and 27.54 to 52.87 t ha-1 at Jashore 
where the highest REY was observed from T3 x M2 
which was closely followed by T3 x M3. The REY 
for the second year was found highest (49.61 t ha-1) 
for T3 x M3 at Joydebpur while at Jashore the REY 
was almost same (52.87~ 52.62 t ha-1) for T3 x M2 

and T3 x M3. For the third cycle, the highest REY 
(42 t ha-1) was also recorded from T3M3, which was 
almost same (41~ 42 t ha-1) to T2M3 signifying that 
addition of compost for the consecutive three years 
(12 crops) resulted in minimization of yield gap 
between deeper tillage and minimum tillage. The 
yield benefit  over conventional practice for the 
third cycle found to be 20% for T3M3 and 19% for 
T2M3 at Joydebpur while such benefit was little 
lower at Jashore. Gross return and gross margin 
was maximum for the treatment T3M3 followed by 
T3M2 and T2M3. However, the maximum BCR 
(1.40) was obtained from T1M3 followed by T2M3 

and T3M3. The IPNS package along with reduced 
tillage may be helpful in achieving the higher 
economic benefit. Nitrogen balance was found to 
be negative while K was apparently balanced. The 
balanced of P, S Zn and B found to be positive 
irrespective of treatments. Thus depletion of K 
could be minimized by applying minium tillage and 
adopting IPNS approach of fertilizer management. 

Synchronization of different aged compost to 

crop demand, nutrient release and their 

contribution to the production of cauliflower 

This study was conducted at the research field of 
Soil Science Division, Bangladesh Agricultural 
Research Institute (BARI), Gazipur to understand 
the release of nutrients from compost for crops and 
their contribution to cauliflower growth and yield. 
Cauliflower cv. Whitehead was used for this 
experiment. Four different organic amendments of 
different ages were studied in comparison to 
chemical fertilizer application. The amendment 
treatments were T1: 30 days aged compost, T2: 45 
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days aged compost, T3: 60 days aged compost, T4: 
75 days aged compost. The experiment was laid out 
in a RCBD with 3 replications. Data on growth and 
yield attributes of cauliflower were collected during 
the crop growing season and after harvesting. 
Necessary soil data were also recorded periodically 
to determine available nitrogen (N) status as well 
as the microbial-respiration of soil during the 
experimental period. Yield and its component of 
cauliflower were significantly influenced by 
different aged compost. Different aged organic 
manure performed following the sequence: 45 
DOC>60 DOC>30 DOC>75 DOC. The increases 
of curd yield in 45 DOC, 60 DOC, 30 DOC and 75 
DOC were 54, 46, 39 and 36 % higher over the 
curd yield obtained with chemical fertilizer. A 
significant increase in marketable yield, curd 
weight plant-1 and curd diameter was obtained with 
organic amended treatments relative to only 
chemical fertilizer application. The hetero-tropic 
respiration (CO2 emission) was found higher in 
soils under 30 DOC which might be due to the 
rapid decomposition of the semi-composted 
materials applied in the treatments. But, the 
available N recorded in 45 DOC treatment was 
more synchronized with the crop demand which 
resulted in increased yield of cauliflower in the 
same treatment. Overall, compost of 45 days old 
was found to be the best aged compost to apply for 
obtaining the best yield of crops like cauliflower. 
However, no discreet conclusion can be drawn 
unless the research continues for few more years.  

Effect of organic and synthetic mulches on soil 

temperature, nutrient availability and yield of 

bottle gourd 

A field experiment was conducted on bottle gourd 
cv BARI Lau 4 at the Central Research Farm, 
BARI, Gazipur during rabi season of 2017-2018 to 
study the effect of organic and synthetic mulches 
on soil temperature, nutrient availability and yield 
of bottle gourd. Soil temperatures were 
differentially affected by the type of polyethylene 
mulch, with temperatures generally following the 
order: black polyethylene mulch>white 
polyethylene mulch >rice straw mulch. All plant 
growth characters, yield and yield contributing 
characters were superior with black polyethylene 
relative to grown without mulch (control). 
Treatment T2 (black polyethylene mulch) resulted 
in increased single fruit weight (kg) of bottle gourd 
than control. Fruit yield was also increased when 
grown in soils under black polyethylene mulch. 
Black polyethylene mulch had 43 % increased 

yield over control. The higher yield was associated 
with increased soil moisture and congenial 
temperature in the soil under black polyethylene. 
Black polyethylene mulch conserved increased soil 
moisture which was by 14.8 % greater over control. 

Effect of tillage and nitrogen on the mustard- 

Boro- T. aman rice cropping system under 

conservation agriculture practice 

An experiment was conducted at BARI Joydebpur 
and RARS, Ishurdi during 2016-17 and 2017-18 to 
evaluate the effects of tillage and nitrogen fertilizer 
on soil physico-chemical properties and crop yields 
of Mustard- Boro- T. aman cropping system. Two 
tillage practices such as, T1: conventional tillage 
(CT) and T2: strip tillage (ST) was assigned in main 
plot and three levels of N fertilizer such as N1: 75% 
of recommended N-fertilizer dose (RND), N2: 
100% of recommended N-fertilizer dose (RND) 
and N3: 125% of recommended N-fertilizer dose 
(RND) was allotted in sub-plot in a split-plot 
design with three replications. Regardless of tillage 
practices, different N-levels had significant effects 
on yield and yield attributes of Boro and T. aman 
rice. The highest grain yield was recorded in N3 
level (4.40 t ha-1 of Boro and 5.10 t ha-1 of T. aman 
at Joydebpur and 4.75 t ha-1 of Boro and 6.24 t ha-1 
of T. aman at Ishurdi) which was statistically 
identical to N2 treatment (4.38 t ha-1 of Boro and 
4.98 t ha-1 of T. aman at Joydebpur and 4.59 t ha-1 
of Boro and 5.87 t ha-1 of T. aman at Ishurdi) which 
outperformed 75% of RND (4.08 t ha-1 of Boro and 
4.27 t ha-1 of T. aman at Joydebpur and 3.72 t ha-1 
of Boro and 5.47 t ha-1 of T. aman at Ishurdi). In 
case of mustard, due to unexpected rain during 
winter, excessive soil moisture at 0-15 cm depth 
was measured in CT practice (44.0, 32.6 & 22.4%) 
over ST practice (35.0, 21.8 & 17.1%) at 20, 50 
and 70 DAS, respectively at Joydebpur. The 
increased moisture under CT reduced mustard root 
and crop growth and hence the yield was 
significantly lower (0.69 t ha-1) relative to ST (1.12 
t ha-1). The highest seed yield (1.05 & 1.30 t ha-1) 
was obtained in N3 treatment, followed by N2 
treatment (0.93 & 1.29 t ha-1) and lowest seed (0.74 
& 1.05 t ha-1) was obtained in N1 treatment at 
Joydebpur and RARS, Ishurdi, respectively. 
Different N-levels showed significant variations in 
REY and the maximum REY was observed in N3 
level followed by N2 level and N1 level. Soil bulk 
density and chemical properties of post-harvest soil 
remained unchanged after harvest of 4th crop. After 
4 crop harvest, it was observed that the crop yields 
under ST increased with the increased rates of N 



374 ▐   Soil Management  

fertilizer, while yields under CT decreased with in 
spite of increased rate of N fertilizer at both the 
locations.  

Effect of minimum tillage and crop residue 

retention on soil physico-chemical properties 

and crop yields under a rice-based cropping 

system 

An experiment was conducted at BARI Central 
Farm, Joydebpur and RARS, Jashore during 2017-
18 to observe the effects of tillage and crop residue 
retention on soil physico-chemical properties and 
crop yields along with to assess the system 
productivity in rice-based cropping system. Two 
tillage practices such as, T1: conventional tillage 
(CT) and T2: strip tillage (ST) were assigned in 
main plot and two levels of residue retention such 
as R+: 30 cm crop residue retention/incorporation 
of wheat and rice and full straw retention of 
mungbean, and R-: removal of crop residue. At 
RARS, Jashore, increased available soil moisture 
content at 20, 50 and 70 DAS in soils under wheat 
was recorded in ST and residue retention. With this 
synergistic effects of strip tillage, the spike length 
and number of spikelets spike-1 of wheat at RARS, 
Jashore were obtained in ST over CT. 
Consequently, statistically higher grain yield of 
wheat (3.91 t ha-1) was found in ST than CT 
practice (3.0 t ha-1). But tillage and residue 
retention had no significant influence on the yield 
and yield attributes of wheat at Joydebpur. Tillage 
practices and residue retention had no significant 
effect on the yields of mungbean and T. aman 
along with cropping system productivity. After 4th 
crop harvest, tillage and residue retention had no 
remarkable effect on soil bulk density but increased 
residue retention showed increased all nutrient 
contents and microbial population in soil over 
residue removal treatment. 

Effect of tillage methods and nutrient 

management on the soil properties and crop 

productivity of onion-jute-T. aman rice cropping 

system 

An experiment was conducted at the farmer’s field 
of Rajabri during 2017-18 to observe the effects of 
tillage and nutrient management on the 
improvement of soil properties and crop yield 
along with to evaluate the system productivity of 
the onion- jute- T.aman rice cropping system. Two 
tillage methods such as, T1: Strip tillage 
(ST)/minimum tillage (MT) and T2: Conventional 
tillage (CT) were assigned in main plot and four 

nutrient management system such as NM1: farmer’s 
practice (FP), NM2: 100% STB as per FRG, all 
from chemical fertilizer, NM3: 125% STB as per 
FRG, all from chemical fertilizer and NM4: 80% 
from chemical fertilizer + 20% from cow dung was 
allotted in sub-plot in a split-plot design with three 
replications. Regardless of tillage methods differed 
nutrient management showed significant variations 
on the plant height and fiber yield of jute; plant 
height, number of effective Penicals m-2, grain and 
straw yields of T. aman rice as well as the bulb 
diameter and bulb yield of onion at the farmer’s 
field of Rajbari district. In case of jute, the highest 
fiber yield (3.64 t ha-1) was obtained from NM3 

treatment which was statistically identical to NM2 

treatment (3.64 t ha-1) but different from NM1 

treatment (2.94 t ha-1) and NM4 treatment (3.23 t 
ha-1). In case of T. aman rice, the highest grain 
yield was produced in NM4 treatment (6.02 t ha-

1)which was statistically similar with NM3 

treatment (5.93 t ha-1) and NM2 treatment (5.72 t 
ha-1) whereas the lowest grain was recorded in NM1 
(5.43 t ha-1). Similarly, NM4 treatment produced the 
highest bulb yield of onion (16.0 t ha-1 fresh and 
13.9 t ha-1 sundry) followed by NM3 (14.6 t ha-1 
fresh and 12.5 t ha-1 sundry), NM2 (14.2 t ha-1 fresh 
and 12.0 t ha-1 sundry) and the lowest bulb yield 
(12.7 t ha-1 fresh and 10.6 t ha-1 sundry) was found 
in NM1 treatment. Similarly, regardless of tillage 
methods, different nutrient management showed 
significant effects on system productivity (REY) 
and the highest REY (33.55 t ha-1) was recorded in 
NM4 treatment which was statistically  identical to 
NM3 treatment (32.31 t ha-1) but differed from NM2 

(30.55 t ha-1) and NM1, which gave the minimum 
REY (28.64 t ha-1). 

Effect of tillage methods and biochar on the 

cropping system productivity and establishment 

of carbon and nitrogen footprints 

Field experiments on Wheat-Mungbean-T.aman 
rice cropping system was conducted in Grey 
Terrace soils of Joydebpur under AEZ-28 during 
rabi 2017-18 season to observe the effect of 
conservation tillage practice (strip tillage) and 
organic C application including (biochar) on soil 
properties and crop yields, to find out the optimum 
combination of tillage practice and potential C 
source for soil C stabilization and, to assess C and 
N footprints under different tillage and C sources. 
The effects of conservation tillage were compared 
with conventional practices. In addition, four (4) 
carbon sources such as crop residue retention, 
biochar of mungbean stover, cowdung and farmer’s 
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practice were laid out in a split plot design with 3 
replications. In this report, only tillage effects on 
growth and yield parameters, available N, CO2 
emission and C footprint were discussed as the 
residue was not retained for the first crop. The 
yield of crop was found higher with ST practice. 
The increased yield might be associated with 
higher availability of N during important stages of 
the crop. Strip planting was the best mitigation 
practice which diminishes the emission by 19 % 
relative to conventional practice. However, the 
experiment should be continued to reach to a 
concrete conclusion. 

Effect of conservation tillage and residue 

management on soil moisture retention and 

productivity of chickpea –irrigated rice (Boro)- 

T. aman rice cropping pattern in barind soil 

A field experiment was conducted on Grey Terrace 
soils (Aeric Albaquepts) at Digram, Rajshahi of 
north-west Bangladesh (NWB) during rabi season 
of 2017 - 2018 to examine the yield performance of 
chickpea-irrigated rice (Boro)-T.aman rice 
cropping system under three crop establishment 
practices (conventional tillage (CT), strip planting 
(SP) and bed planting (BP)) in combination with 
increased residue (HR) or low residue retention 
(LR- the current practice). In the opening season of 
the cropping system, yield performance of chickpea 
crop with the best use of residual soil moisture 
under the crop establishment and residue retention 
practices were observed. The highest yield of 
chickpea was also recorded in the ST treatment, 
followed by CT treatment. The strip planting had 
42 % higher grain yield than BP practice. During 
the first growing season, soil moisture content over 
the season was varied due to crop establishment 
practices. The highest soil moisture was recorded 
in ST plot at 0-10 cm soil. The increased yield in 
ST might be associated with the higher moisture 
contents which made the locally applied nutrients 
with strip planter more available for uptake as and 
when required. 

Effect of IPNS on physico-chemical properties of 

soil and yield of mango 

An experiment on effect of IPNS on physico-
chemical properties of soil and yield of mango was 
conducted at RHRS, ChapaiNawabganj during 
2017-18. The experiment was laid out in RCBD. 
The study comprised of 5 treatments and replicated 
thrice. The treatments differed significantly for 
their response to stone and other fruit characters. 

Results revealed that the application of all 
treatments significantly increased the quality of 
fruit than the control. Whereas, trees applied with 
80% RDCF + 20% nutrient from CD (T4) showed 
the maximum average fruit weight (240g), fruit 
length (8.75cm), edible portion (72.5%), TSS 
(19%) and number of fruits per plant (220) in 
comparison to rest of the treatments and control. 

Effect of conservation tillage and split 

application of potassium on the productivity of 

maize- mungbean- T. aman cropping pattern 

and physico-chemical properties of soil 

A field experiment on Maize-Mungbean-T.aman 
rice cropping pattern was conducted in Grey 
Terrace soil of Joydebpur under AEZ-28 during 
rabi 2017-18 to observe the effect of tillage 
practices and timing of potassium application on 
soil properties and to increase the productivity of 
the said cropping sequence. There were 2 types of 
tillage such as Strip tillage (ST) and conventional 
tillage (CT). In addition, 3 split application of 
potassium such as basal dose (K1), two split doses 
(K2) and three split doses (K3) in a split plot design 
with 3 replications. Strip tillage gave more grain 
yield than convention but statistically similar. Two 
split doses (K2) carried out the best grain yield than 
other doses. Potassium uptake was more from strip 
tillage with two split doses (K2) than other doses. 
CO2 emission was more at earlier and middle but 
gradually decreased later of the growing period. 
Availability of NH4 was more at early and middle 
part when irrigation and rainfall occurred but 
availability of NO3 was more when less amount of 
water remained in the soil. The second crop was 
not possible to execute in field and land preparation 
is going on for third crop T.aman. 

Measurement of soil physical and chemical 

properties for central research farm of BARI 

An enumeration work for the measurement of soil 

physical and chemical properties of Plant Genetic 

Resources Centre farm of BARI was conducted 

during 2017-2018. A total of 18 composite soil 

samples maintaining 3 depths (0-15, 15-30 and 30-

45 cm were collected from Block 32 under Plant 

Genetic Resources Centre farm of BARI. Upper 

two layers of soil represent sandy loam and loam 

texture while other layer belong to sandy clay loam 

and in some cases clay loam which reflect the 

intense use of organic matter, green manure and 

sand deposition due to land development with 

imported soil.  Bulk density varied from 1.36 to 
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1.63 g cc-1 where all sub blocks contained more or 

less same pattern. Field capacity (FC) varied from 

26.69 to 33.82% where sub-block 1, 3 and 6 gave 

comparatively more field capacity than resting due 

to more clay content in that soils. Moisture content 

was higher upper layer (0-15 cm) than other layers. 

pH of the studied soil appeared to be slightly acidic 

to slightly alkaline. Sub block 6 gave relatively 

higher pH than other sub blocks. Organic matter 

content was considerable in top soil but poor in sub 

soils. The content of total -N is very low in all sub 

blocks. Phosphorus content of the tested soil was 

medium to optimum in top soil but sub soils 

contained poor in amount whereas S content was 

low to medium in all sub blocks. The tested soil 

retained high amount of basic cation whereas low 

in potassium content. Micronutrient like zinc was 

medium to optimum whereas boron was good in 

amount. 

Effect of mulch on soil temperature, soil 

moisture conservation and yield of chilli 

An experiment was conducted at Regional 

Agricultural Research Station (RARS), Jamalpur 

during the period of 2017-2018 with the objectives 

to evaluate the effect of different mulch on soil 

temperature, soil moisture conservation and yield 

attributes of chilli. The experiment was laid out in 

RCBD with 3 replications. There were five 

treatments comprising T1: no mulch, T2: rice straw 

mulch @5tha-1, T3: water hyacinth mulch @5tha-1, 

T4: black polyethylene mulch and T5: white 

polyethylene mulch. All the mulching materials 

were significantly differed from the control. Black 

polyethylene mulch increased the soil temperature 

by about 5.2oC at 5 cm depth and by 5.6 oC at 10 

cm depth compared to no mulch treatment at 120 

DAT. Mulch treatment also had a higher soil 

moisture content at 5 cm and 10 cm depth 

compared to control treatment. The results 

revealed that, the rice straw mulch apparently 

showed highest soil moisture (21.4 %), followed 

by black (19.8 %) and white (17.2 %) polythene 

mulch at 5cm depth and the lowest moisture 

content (14.0 %) was recorded in the control plot at 

120 DAT. Rice straw mulch @ 5tha-1 produced the 

highest green chilli yield (9.13 tha-1) which was 

26.62 % increased over no mulch treatment (7.21 

tha-1). Considering the economic analysis, the 

highest benefit cost ratio (3.01) was obtained from 

the same treatment, T2 where rice straw mulch was 

used.  

Effect of minimum tillage and plant residue 

mulching on wheat cultivation in coastal saline 

areas of Bangladesh 

A field experiment was conducted to evaluate the 
best tillage practice for wheat in saline areas and 
observe the effect of permanent soil cover on wheat 
at the Agricultural Research Station (ARS), 
Bangladesh Agricultural Research Institute 
(BARI), Benarpota, Satkhira during the rabi season 
of 2017-2018. Wheat cultivation by Power Tiller 
Operated Seeder (PTOS), relay of wheat with and 
without residue, strip tillage of wheat with and 
without residue and farmers' practice were taken as 
the treatments in a randomized complete block 
design with three replications. Except the initial 
plant population, final plant population and days to 
heading and maturity; all other plant characters like 
plant height, spikelets spike-1, grains spike-1, 1000 
grain weight, grain and straw yield were 
significantly influenced by the sowing method and 
residue retention. Comparing the performances of 
different methods of sowing, strip tillage of wheat 
with residue produced the highest grain yield (3.47 
t ha-1) over relay production of wheat. Relay of 
wheat with and without residue gave statistically 
identical yield which was the lowest among all 
other treatments. Timely sowing using agro-
machineries exerted significant influence on the 
grain set and yield of wheat. Considering yield and 
variable cost, the highest gross margin (Tk. 44250 
/ha) and benefit cost ratio (1.74) were calculated 
from the treatment where strip tillage method with 
residue were practiced vigilantly. 

Effect of different tillage practices on soil 

salinity and soil properties in wheat - mungbean 

- T. aman cropping pattern under GTFP soils of 

Bangladesh 

An experiment was conducted at the Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during the Rabi season of 2017-2018 to 
know the effect of different tillage practices on soil 
properties and crop productivity. There were four 
treatment combinations viz. T1 = Zero tillage (ZT), 
T2 = Minimum tillage (4-6 cm) (MT), T3 = 
Conventional tillage (10-12 cm) (CT) and T4 = 
Deep tillage (20-22 cm) (DT). After completion of 
a cycle, the highest yield of wheat (3.75t/ha) was 
recorded in CT whereas DT showed highest yield 
in case of mungbean (1.43 t/ha) and T. aman (4.43 
t/ha). Zero tillage showed significantly highest bulk 
density, particle density and porosity because 
experimental field contained clay loam soil. 
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Effect of different tillage depths and integrated 

nutrient management on mustard- mungbean –

T.aman cropping system under GTFP soils of 

Bangladesh 

An experiment was conducted at the Agricultural 

Research Station (ARS), BARI, Benarpota, 

Satkhira during the rabi season of 2017-2018 to 

know the effect of different tillage depths and 

different levels of compost on Na-Ca-K dynamics 

in soil and plant. There were four tillage depths (T1 

= Tillage up to 6 cm depth, T2 = Tillage up to 10 

cm depth, T3 = Tillage up to 15 cm depth, T4 = 

Tillage up to 20 cm depth along with four fertilizer 

doses (F1 = RDF from chemical source, F2 = RDF+ 

10 t ha-1 compost, F3 = RDF+ 5t ha-1 compost, F4 = 

Native fertility). The seed yield (1.60 t/ha) of 

mustard was found the highest in T4F3 which was 

significantly higher than rest of the treatments but 

statistically similar with T1F3, T2F3 and T3F3. The 

highest yield of mungbean (1.51t/ha) and rice 

(4.62t/ha) were recorded in T4F3. Tillage up to 20 

cm depth and recommended fertilizer dose along 

with 5 t ha-1 compost markedly influenced the yield 

of wheat, mungbean and rice. 

Effect of different irrigation levels and row 

spacing on soil salinity and yield of mustard in 

the GTFP soils of Bangladesh 

An experiment was conducted at the Agricultural 

Research Station (ARS), BARI, Benarpota, 

Satkhira during the rabi season of 2017-2018 to 

observe the interaction effect of different 

irrigation level and row spacing on soil salinity 

and yield of mustard. There were three irrigation 

levels viz.  T1 = No irrigation (I0), T2 = One 

irrigation at 22-25 DAS (I1), T3 = Two irrigations 

at 22-25 DAS and 52-55 DAS (I2) in main plot 

and in sub plot three types of row spacing were 

examined where, S1 = Line to line 20 cm, S2 = 

Line to line 30 cm, S3 = Line to line 40 cm 

spacing. The experiment was laid out in Split-plot 

design but placed as RCBD factorial with 3 

replications. Highest seed yield (1.50 t/ha) was 

recorded in T3S3 combination with higher BCR 

(2.0) which was significantly higher than the rest 

of the treatment combinations. The lowest seed 

yield was recorded (1.18 t/ha) in T1S1. Two 

irrigations at 22-25 DAS and 52-55 DAS alogn 

with keeping row to row distance 40cm would be 

a better management practice for increasing the 

yield of mustard. 

Effect of irrigation and compost based organic 

manure on the yield of tomato in salt affected 

soil 

An experiment was conducted at the Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during the rabi season of 2017-2018 to 
know the effect of organic manure and irrigation 
water on soil properties and yield of tomato. There 
were three irrigations (T1 = 100% water 
requirement up to FC, T2 = 80% water requirement 
up to FC, T3 = 60% water requirement up to FC) 
and four fertilizer doses (F1 = 100% from compost, 
F2 = 50% from compost + 50% NPKS from 
chemical fertilizer, F3 = 75% from compost + 25% 
NPKS from chemical fertilizer, F4 = Full dose of 
NPK as per STB). The experiement was laid out in 
factorial RCBD with 3 replications. The highest 
fruit yield (35.40 t/ha) was recorded in T2F3    (80 % 
FC and 75% compost 25% NPKS from chemical 
fertilizer) which was statistically similar with T1F3 
and T3F3 but significantly higher than rest of the 
treatments.  

Chemical Aspects of Soil Management 

Integrated nutrient management for sustaining 

soil fertility and yield of wheat-mungbean-

T.aman cropping pattern 

A long term field experiment on Wheat-Mungbean-
T.aman cropping pattern has been carried out in 
High Ganges Floodplain Soils (AEZ-11) of RARS, 
Ishurdi and Jessore during the year of 2000-2018. 
There were six treatments viz. 125% of 
recommended dose (RD =120-35-75-20-5 kg of N 
P K S Zn ha-1), 100% of RD, 75% of RD, 50% of 
RD, farmer’s practice and native fertility. The 
design was RCBD with three replications. Results 
showed consistently highest yield from each of the 
crops of the pattern obtained with 125% RD 
treatment and which were statistically similar to 
100% RD treatment. Average of seventeen years 
experimentation at two locations, highest total rice 
(system) yield of 14.05 t ha-1 year-1 was obtained 
yield from T1 treatment (125% RD). Lowest total 
rice (system) yield of 7.73 t ha-1 year-1 was 
obtained yield from control i.e. native fertility 
treatment (T6). Highest gross margin of 1,20,099 
Tk. ha.-1 yr.-1 was also obtained from T1 treatment 
(125% RD). The higher benefit cost ratio of 1.75 
and 1.74 was found in T1 (125% RD) and T2 
treatment (100% RD), respectively. The results 
revealed that soil fertility sustained in 125% of RD 
and 100% of RD treatments. 
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Nutrient management for sustaining soil fertility 

and yield of mustard-mungbean-T.aman 

cropping pattern 

A long term field trial on Mustard-Mungbean-
T.aman cropping pattern has been conducted from 
2000-2018 in High Ganges Floodplain Soils (AEZ-
11) of Ishurdi and Jessore. The objectives were to 
find out sustainable fertilizer doses for the pattern, 
monitor soil health, estimate uptake of different 
nutrients and make a balance sheet for each of the 
nutrient. There were three levels each of N (80, 120 
and 160 kg ha-1), P (18, 36 and 54 kg ha-1) and K 
(35, 70 and 105 kg ha-1) in the treatment 
combinations. The design was RCB replicated 
thrice.  The combined effect of 120-36-70-40-3-1 
kg ha-1 of NPKSZnB (T2) produced the highest 
seed yield of Mustard, Mungbean and grain yield 
of T.Aman. Average of seventeen years 
experimentation at two locations, highest total rice 
(system yield) yield of 14.48  t ha-1 year-1 was 
obtained from T2 treatment. Lowest total rice 
(system yield) yield of 8.88 t ha-1 year-1 was 
obtained from control i.e. native fertility treatment 
(T8). Highest gross margin of 289607 Tk. ha-1 yr.-1 
and BCR of 1.84 obtained from T2 treatment. The 
average soil fertility status were mostly unchanged, 
somewhere it was changed positively. As K 
showed negetive balance, more K is to be added to 
improve soil fertility status.   

Long-term integrated nutrient management for 

sustaining soil fertility and yield of maize-

mungbean- T. aman cropping pattern 

A long-term field experiment on Maize-Mungbean-
T. aman cropping pattern was conducted in the 
Grey Terrace Soil (AEZ-28) of Gazipur during the 
year of 2007-2018 with the objective of finding out 
suitable fertilizer combination for sustainable yield 
of the pattern, monitoring soil health as affected by 
chemical fertilizers and organic manures and to 
make a balanced sheet of each nutrient. There were 
six treatments viz. T1: Native fertility, T2: MYG 
(STB) from chemical fertilizers + 5 t ha-1 CD, T3: 
HYG (STB) from chemical fertilizer, T4: HYG 
(STB) from chemical fertilizer + 5 t ha-1 CD, T5: 

HYG (STB) from chemical fertilizer + 3 t ha-1 PM 
and T6: MYG (STB) from chemical fertilizers. The 
experiment was laid out in RCB design with four 
replications. Data revealed that the T5 produced the 
highest yield of maize grain consistently in eleven 
maize crops. The legume component (mung-bean) 
produced over 1 t ha-1 grain and added over 13 t ha-

1 green biomass. The third crop (T. aman rice) also 

produced the highest yield in the T5 treatment. The 
yields of maize and rice were statistically similar to 
all other fertilizer treatments. The modified 
treatment T2 since 2011-12 produced statistically 
similar yields of maize and rice with the T5 
treatment. The native fertility treatment produced 
the lowest yield.  This trend of influence was 
consistent for almost all the yield contributing 
characters of maize and rice. The nutrient removal 
by maize and rice was standard and an apparent 
balance showed negative balance for some 
nutrients. 

Development of fertilizer recommendation for 

maize-broccoli intercropping system 

An experiment was conducted at BARI Central 
Research Station, Gazipur and On Farm Research 
Division, BARI, Rangpur during the rabi season of 
2017-2018. The experiment was set up with nine 
treatments viz. T1 (100% RDCF of Maize + 0% 
RDCF of Broccoli), T2 (100% RDCF of Maize + 
10% RDCF of Broccoli), T3 (100% RDCF of 
Maize + 20% RDCF of Broccoli), T4 (100% RDCF 
of Maize + 30% RDCF of Broccoli), T5 (100% 
RDCF of Maize + 40% RDCF of Broccoli), T6 

(100% RDCF of Maize + 50% RDCF of Broccoli), 
T7 = (100% RDCF of Maize + 60% RDCF of 
Broccoli), T8  [Sole Maize (100% RDCF of Maize 
with recommended spacing)] and T9 [Sole Broccoli 
(100% RDCF of Broccoli with recommended 
spacing)]. The experiment was laid out in RCBD 
with 3 replication. Both brocolli and maize 
significantly influenced by different treatments. 
Average highest total system (maize) yield of 19.99 
t ha-1 was obtained from T7 treatment (100% RDCF 
of Maize + 60% RDCF of Broccoli). Economic 
analysis revealed that highest BCR of 2.32 was 
obtained from T6 treatment (100% RDCF of Maize 
+ 50% RDCF of Broccoli). BCR in sole brocolli 
and sole maize were 1.62 and 2.04, respectively. 

Characterization of solid waste generated from 

BARI campus 

A study was conducted during the month of July to 
Decmber, 2017 to find out the characteristics of 
solid waste generated from BARI campus. 
Household solid waste are collected from 15 
families of C type and 10 families of D type. 
Household solid waste were brought into green 
house of Soil Science Division and segregate to 
different fractions like food waste, polythene, 
plastic, cloth piece, paper, glass and ceramics, 
metals, and bones and spines. Average total waste 



  BARI Annual Report 2017-18 ▐   379 

generation is higher in C type (2.154 kg day-1 
family-1) and lower in D type (1.772 kg day-1 
family-1). Per capita waste generation rate also 
higher in C type ranging from 0.389 to 0.708 kg 
day-1 and lower in D type ranging from 0.236 to 
0.430 kg day-1. Percentage of food waste was 64.25 
to 79.29% in C type and 79.44 to 81.11% in D 
type. In C type, generation of  polythene, plastic, 
cloth piece, paper, glass and ceramics, metals, 
bones and spines were 6.97, 3.95, 1.57, 2.53, 3.99, 
1.28, 1.65 and 3.76%, respectively. In D type, 
generation of  polythene, plastic, cloth piece, paper, 
glass and ceramics, metals, bones and spines were 
5.86, 2.90, 1.09, 2.04, 2.63, 0.72, 1.27 and 3.34%, 
respectively. In percent, families of D type produce 
more food waste than C type while families of C 
type produce more polythene, plastic, cloth piece, 
paper, glass and ceramics, metals, bones and 
spines. Solid waste are organic in nature which are 
characterized by high moisture, high organic matter 
and low calorific value. Food waste can be 
converted to organic manure through in vessel 
composting. Polythene, plastic, paper, cloths, 
metals and others waste fractions can be reused and 
recycled.  

Liming effect of poultry litter biochar in acidic 

soil 

The effectiveness of poultry litter and poultry litter 
biochar to ameliorate the soil acidity of an acid soil 
was investigated through incubation and pot 
experiments using lime as comparison. The soil 
was amended with liming materials viz. lime (1 g 
kg-1), poultry litter (5, 10 and 15 g kg-1) and poultry 
litter biochar (5, 10 and 15 g kg-1) to observe their 
effect. After three years experiment, Poultry Litter 
Biochar (PLB) increased more soil pH (0.86 U) and 
decreased soil exchangeable acidity than Poultry 
Litter (PL) (0.23 U). After  three years, the carbon 
increase 28% at 15 g kg-1 PLB where PL increased 
only 6% and 3% decreased by using 1 g kg-1 lime.  
Lime only increased soil available calcium, while 
poultry litter (PL) and poultry litter biochars (PLB) 
increased soil available Ca, Mg and K and also soil 
available P. Application of the amendments 
enhanced the uptake of one or more nutrients of N, 
P, K, Ca and Mg by maize in pot experiments. 
When PL and PLB amendments were compared, it 
was found that the PLB the best choice for 
amelioration of acid soil. The PLB achieved a 
greater amelioration effect on soil acidity and 
increased soil nutrients of Ca, Mg and K, but also 
enhanced the uptake of Ca, Mg, K and P by plants 
simultaneously. 

Effect of vermicompost on tomato yield and soil 

fertility 

Seven treatments viz. T1=100% recommended dose 
of chemical fertilizer (RDCF), T2=80% RDCF, 
T3=60% RDCF, T4=100% RDCF + vermicompost 
(VC) @ 1.5 t ha-1, T5= 80% RDCF + VC @ 3 t ha-

1, T6= 60% RDCF + VC @ 6 t ha-1 and T7= 
absolute control. The experiment was laiod out in 
RCB with 3 replication. Three years results on the 
growth and yield parameters of the tomato showed 
that the VC had the significant effect on plant 
height, number of fruits plant-1, length and breadth 
of fruit, individual fruit weight and fresh fruit yield. 
The highest (average) fruit yield of 75.1 t ha-1 was 
recorded in T4 treatment [100% RDCF + 
vermicompost (VC) @ 1.5 t ha-1]. Maximum gross 
margin (Tk. 568625/ha/year) and marginal gross 
margin (Tk. 474025/ha) was obtained from T4 
treatment with a MBCR 14.64. The highest total 
organic carbon was obtained where higher dose of 
VC applied, which leads to an increase in soil 
organic carbon. It was concluded that addition of 
VC showed increased plant available nutrients in 
postharvest soil which improve soil health and 
synergistic effects on growth and yield of tomato. 

Effect of bioslurry and chemical fertilizer on the 

yield of onion 

The experiment was conducted at BARI, Gazipur 
during rabi season of 2017-18 with the objectives 
to find out the effect of bioslurry on the yield and 
yield components of onion, to find out nutrient 
uptake as influenced by different sources of 
bioslurry and to find out the effect of bioslurry on 
soil fertility. There were eleven treatments viz. T1: 
Native nutrient, T2: 75% STB, T3: 75% STB + 3 t 
ha-1 PM, T4: 75% STB + 3 t ha-1 Poultry slurry, T5: 
75% STB + 5 t ha-1 CD, T6: 75% STB + 5 t ha-1 
Cowdung slurry, T7: 100% STB, T8: 100% STB + 
3 t ha-1 PM, T9: 100% STB + 3 t ha-1 Poultry slurry, 
T10: 100% STB + 5 t ha-1 CD, T11: 100% STB + 5 t 
ha-1 Cowdung slurry. The experiment was laid out 
in RCB design with three replications. The highest 
yield (13.52 t ha-1) of onion was obtained from T11 
treatment (100% STB chemical fertilizers + 5 t 
Cowdung slurry ha-1) which was statistically 
similar to T8, T9 and T10. The lowest yield (7.53 t 
ha-1) of onion was noted in control treatment. The 
uptake of nutrients by onion bulb was highest in the 
treatment T11 (100% STB + Cowdung Slurry) 
which was followed by T9 treatment where 
applying 100% STB chemical fertilizers with 3 t 
poultry Slurry. 
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Development of fertilizer recommendation for 

chilli-garlic intercropping system 

An experiment was conducted at Central Research 
Farm, BARI, Gazipur and On Farm Research 
Division, BARI, Noakhali during the Rabi season 
of 2017-2018 to develop a fertilizer 
recommendation for chilli with garlic intercropping 
system. Six treatment combinations viz. T1= 100% 
RDCF of chilli + 0% RDCF of garlic, T2= 100% 
RDCF of chilli +10% RDCF of garlic, T3= 100% 
RDCF of chilli + 20% RDCF of garlic, T4= 100% 
RDCF of chilli +30% RDCF of garlic, T5= 100% 
RDCF of chilli +40% RDCF of garlic and T6= 
100% RDCF of chilli +50% RDCF of garlic were 
tested. The experiment was laid out in RCBD with 
3 replications. Both chilli and garlic significantly 
influenced by different treatment combinations. 
Significantly highest yield of chilli (10.12 and 9.10 
t ha-1 at Gazipur and Noakhali, respectively) and 
garlic (3.70 and 3.55 t ha-1 at Gazipur and 
Noakhali, respectively) were obtained from T6 
treatment (100% RDCF of chilli +50% RDCF of 
garlic) which were statistically similar with T5 
treatment (100% RDCF of chilli +40% RDCF of 
garlic). Chilli equivalent yield progressively 
increases with the increase of inorganic fertilizers. 
The results showed that T6  provided the highest 
CEY (17.52 and 16.18 t ha-1 at Gazipur and 
Noakhali, respectively)  followed by T5 (17.47 and 
16.14 t ha-1 at Gazipur and Noakhali, respectively). 
The highest net return (339755 Tk. ha-1 and 310198 
Tk. ha-1 at Gazipur and Noakhali, respectively) as 
well as BCR  (4.50 and 4.32 at Gazipur and 
Noakhali, respectively ) were obtained from T5 
treatment (100% RDCF of chilli +40% RDCF of 
garlic) while the lowest net  return (266661 Tk. ha-1  

and 242264 Tk. ha-1 at Gazipur and Noakhali, 
respectively) as well as BCR (3.92 and 3.76 at 
Gazipur and Noakhali, respectively ) were 
observed from T1 treatment (100% RDCF of chilli 
+ 0% RDCF of garlic). 

Integrated nutrient management on sunflower 

in coastal char land 

An experiment was conducted at three coastal 
charlands of  OFRD, BARI, Noakhali, MLT site, 
Amtoli, Barguna and ARS, BARI, Benarpota, 
Satkhira during rabi season of 2017-18 to evaluate 
the effect of integrated nutrient management for 
better yield of sunflower. Six treatment 
combinations viz. T1= Soil test based fertilizer dose 
for HYG, T2 = IPNS with 5 tha-1 cowdung, T3= 
IPNS with 5 t ha-1 compost, T4= IPNS with 1.5 t ha-

1 vermicompost, T5= Farmers’ practice, T6= 
Absolute Control were tested. The experiment was 
laid out in RCBD with 3 replications and BARI 
Sunflower-2 was used as test crop. The IPNS 
treatment combinations are significantly differ with 
rest of the treatments in terms of yield and 
economic return. Application of treatment IPNS 
with 1.5 t ha-1 vermicompost significantly 
increased all of the parameters such as plant height, 
head diameter, no. of seed head-1, 1000 seeds 
weight, seed yield and stover yield. The 
significantly highest seed yield (2.17, 2.26 and 2.05 
t ha-1 at Noakhali, Patuakhali and Satkhira, 
respectively) was recorded in IPNS with 1.5 tha-

1vermicompost treated plot (T4) while the lowest 
seed yield (1.09, 1.18 and 1.04 t ha-1 at Noakhali, 
Barguna and Satkhira, respectively) was observed 
from absolute control treatment (T6). Salinity level 
increased at slower rate in T2, T3 and T4, treatments 
where IPNS based nutrient management packages 
were imposed. On the other hand, salinity level 
increased at higher rate in T6 treatment followed by 
T5 and T1. During the crop growing period soil 
salinity ranged from 0.62 to 9.72 dS m-1, 0.58 to 
9.23 dS m-1, 0.73 to 10.75 dS m-1 at Noakhali, 
Barguna and Satkhira , respectively from 
emergence to maturity stages of the crop.The 
highest net return (52710 Tk. ha-1, 45573 Tk. ha-1 
and 43520 Tk. ha-1 at Noakhali, Barguna and 
Satkhira, respectively) as well as BCR  (1.82,1.67 
and 1.65 at at Noakhali, Barguna and Satkhira, 
respectively) were obtained from T4 treatment 
(IPNS with 1.5 tha-1vermicompost) whereas the 
lowest net return (17020 Tk. ha-1 ,14740 Tk. ha-1 
and 12490 Tk. ha-1 at Noakhali, Barguna  and 
Satkhira, respectively) and BCR  (1.40, 1.32 and 
1.28  at Noakhali, Barguna and Satkhira, 
respectively) were obtained from control (T6) 
treatment. 

Nutrient management for a rooftop garden 

The study has been conducted at Gazipur (rooftop 
of Soil Science Division). Two types of research 
work have been conducted in this work. One is 
integrated nutrient management based research 
(Organic and inorganic combination) and another is 
towards soil organic material ratio based research 
(Only used organic fertilizers) for safe food 
production in the rooftop garden. The experiment 
activities include fertilizer management of some 
vegetables, fruits and flowers; and influence of 
different ratio of soil and organic materials on the 
growth and yield of vegetables, fruits and flowers 



  BARI Annual Report 2017-18 ▐   381 

for rooftop garden. Prior to setting the experiments 
initial soil samples as well as organic fertilizers 
were 8 treatment were laid out in RCBD with 3 
replication analyzed and nutrient statuses were 
determined. Incase of experiments regarding to 
nutrient management of some vegetables, fruits and 
flowers, T7 treatment (80% of T1 + 2 kg 
vermicompost /6kg soil) showed best performance 
followed by T3 treatment (80% of T1 + 2 kg  
Kitchen waste/6kg soil) for maximizing the yield of 
vegetables and flowers grown on the rooftop 
garden. Vegetables (Sweet pepper & bottle gourd), 
fruits (straw berry) and flowers (periwinkle, 
gladiolus & gerbeara) performed better in T5 

treatment (1 kg vermicompost for 1 kg soil) 
compared to others in the experiments related to 
influence of different ratio of soil and organic 
materials on the growth and yield of vegetables, 
fruits and flowers for rooftop garden. The lowest 
yield was recorded from the T4 treatment (1 kg 
Cowdung for 2 kg soil). Resuts showed that, T5 

treatment gave 20-240% higher yield over other 
treatments.  

Effect of biochar and vermicompost as an 

organic soil amendment in sweet orange 

The experiment was conducted at Regional 
Agricultural Research Station (RARS), Jamalpur 
during the period of 2017-2018 with the objectives 
to investigate the effect of biochar and 
vermicompost on growth and fruit yield of sweet 
orange and to develop soil fertility through 
inclusion of biochar and vermicompost. There 
were 4 treatments comprising T1: Biochar @ 8 kg 
plant-1 + IPNS based Chemical fertilizer, T2: 
Vermicompost @ 4 kg plant-1 + IPNS based 
Chemical fertilizer, T3: Biochar @ 4 kg plant-1 

+Vermicompost @ 2 kg plant-1 + IPNS based 
Chemical fertilizer, T4: Control (Chemical 
fertilizer). All the treatments were significantly 
different from the control on all the growth and 
yield parameters. Data revealed that,T3 
treatment(biochar @ 4 kg plant-1 + vermicompost 
@ 2 kg plant-1  + IPNS) showed its best results in 
respect of plant height (2.56m), base girth (22.31 
cm) and canopy coverage (2.57 m x 2.07 m) as 
compared to other treatments. These values were 
minimum in T4 (control) treatment. Among the 
four treatments, the highest tree volume (7.71 m3) 
was recorded in T3 treatment (biochar-
vermicompost combination treatment) and the 
lowest (2.51 m3) was found in T4 (control) 
treatment. 

Integrated nutrient management for sweet 

orange 

The experiment was conducted at Regional 
Agricultural Research Station (RARS), Jamalpur 
with the objectives to develop suitable and 
economic fertilizer dose for sweet orange 
cultivation through integrated plant nutrient system 
(IPNS) and to quantify the change of soil health 
due to addition of organic fertilizer. The 
experiment started in 2016-2017 and running its 
second year cycle. There were seven treatments 
viz. T1: 100% RDCF, T2: Cowdung 5 tha-1 + IPNS 
based inorganic fertilizer, T3: Cowdung 10 t ha-1 + 
IPNS based inorganic fertilize, T4: Poultry manure 
3 t ha-1 + IPNS based inorganic fertilizer, T5: 
Poultry manure 5 t ha-1 + IPNS based inorganic 
fertilizer, T6:125% RDCF and T7: control. The 
tested variety was BARI Malta-1. The experiment 
was laid out in RCBD with 5 replications. Results 
revealed that, T4 treatment (Poultry manure 3 t ha-1 
+ IPNS based inorganic fertilizer) produced highest 
plant height (2.15 m), base girth (23.53 cm) and 
canopy coverage (1.58 × 1.79 m) and the lowest 
[1.47 m, 10.13 cm and (1.25 m × 1.37 m), 
respectively] was found in the control treatment. 
Integrated use of poultry manure 3 t ha-1 and IPNS 
basis inorganic fertilizer was found as the best 
combination and probable of enriching the soil 
organic matter. 

Comparative study of different application 

methods of potassium on aroid 

A field trial was conducted at Regional 
Agricultural Research Station (RARS), Jamalpur 
during the period of   2017-2018 with the 
objectives to study the effect of basal and top dress 
application of Potassium on quality of aroid and to 
increase the yield of aroids through Potassium 
management. There were seven treatments 
comprising T1 = 100 % K of Recommended Dose 
of Chemical Fertilizer (RDCF) as basal, T2 = 100 % 
K of RDCF as top dress (one split), T3 = 50 % K of 
RDCF as basal + 50 % K of RDCF as top dress 
(two splits, T4 = 50 % K of RDCF as basal + 50 % 
K of RDCF as  top dress (three splits), T5 = 50 % K 
of RDCF as basal + 50 % K of RDCF as top dress 
(four splits), T6 = Farmer’s practice, T7 = Native 
fertility. The experiment was laid out in a RCBD 
with three replications. The yield attributes and 
yield of aroids were increased through Potassium 
management. The highest stolon yield (27.81 tha-1) 
was found in  T5 = 50 % K of RDCF as basal + 50 
% K of RDCF as top dress  (four splits) treatment, 
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which was significantly higher than the other 
treatments. The treatment T6 = Farmer’s practice 
(CD30 t N270.00 P50.00 K263.00 S20.00 kg ha-1 ) showed the 
second highest yield (26.58 t ha-1) and this was 
followed by T4 = 50 % K of RDCF as basal + 50 % 
K of RDCF as  top dress  (three splits) treatment . 
The lowest stolon yield (8.34 t ha-1) was in the 
control. 

Effect of different rates of mulch materials and 

fertilizers on soil salinity and crop yield in 

coastal saline soils of Bangladesh 

An experiment was conducted at Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during rabi season of 2017-2018 to 
investigate the effect of mulching and different 
rates of fertilizers on crop yield under saline soil. 
There were nine treatments viz. T1 = 
Recommended Dose of Fertilizer (RDF), T2 = Rice 
straw 5 t ha-1 + 100% RDF, T3 = Rice straw 5 t ha-1 
+ 75% RDF, T4 = Rice straw 2 t ha-1 + 100% RDF, 
T5 = Rice straw 2 t ha-1 + 75% RDF, T6 = Wheat 
straw 5 t ha-1 + 100% RDF, T7 = Wheat straw 5 t 
ha-1 + 75% RDF, T8 = Wheat straw 2 t ha-1 + 100% 
RDF and T9 = Wheat straw 2 t ha-1 + 75% RDF. 
Experiment was laid out in RCBD with 3 
replications. Seed yield (1.53 t ha-1) was recorded 
highest in T2 but higher levels of BCR was 
recorded in T5 (1.80) with higher gross margin (Tk. 
30950 ha-1) due to comparatively less use of rice 
straw and chemical fertilizer. The lowest level of 
soil salinity was recorded in sowing time (1.92 dS 
m-1) in T8 and the highest level of salinity (09.68 
dS m-1) was recorded in T1 at the harvesting stage.  

Study on effect of farm yard manure and 

gypsum on ameliorating soil salinity and yield of 

mustard in south-western sodic soil of 

Bangladesh 

A field experiment was conducted at the 
Agricultural Research Station (ARS), BARI, 
Benarpota, Satkhira during the rabi season of 2017-
2018 to observe the effects of gypsum and Farm 
Yard Manure (FYM) on soil salinity and yield of 
mustard. It was laid out in RCB design with three 
replications including six treatments where T1 is 
assigned for farmer’s practice, T2  is for FYM of 5 t 
ha-1 and Gypsum 200 kg ha-1, T3  is for FYM 5 t ha-

1 and Gypsum 400 kg ha-1, T4 is for  FYM 10 t ha-1 
and Gypsum 200 kg ha-1, T5 is for FYM 10 t ha-1 
and Gypsum 400 kg ha-1, T6  is for (Soil Test 
Based) STB recommended dose of Fertilizer. From 
the result it is evident that among different 

treatments T5 (FYM 10 t ha-1 and Gypsum 400 kg 
ha-1) produced the highest seed yield (1.43 t ha-1). 
STB recommended dose of Fertilizer (T6) gave the 
statistically similar yield with T5 treatment. 
Farmer’s practice produced the lowest seed yield 
(0.92 t ha-1). Maximum BCR (2.12) was recorded 
in followed by T5 (2.04). The use of FYM not only 
gives higher yield but also improves the soil 
organic matter, maintains soil health and keeps the 
soil and environment free from pollution. 

Effect of nitrogen and foliar application of 

boron on yield and quality of mustard 

An experiment was conducted at the Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during the rabi season of 2017-2018 to 
know the effect of different levels of N and foliar 
application of B on mustard. There were three 
nitrogen levels (N1 = 90 kg N ha-1, N2 = 120 kg 
N/ha, N3= 150 kg N ha-1) & four foliar applications 
of boron (B1 = Foliar application of Boron in pre-
flowering stage, B2 = Foliar application of Boron in 
flowering stage, B3 = Foliar application of Boron in 
grain filling stage), foliar dose of Boron =4 g liter-1. 
Seed yield (1.23 t ha-1) was recorded highest in 
N3B1 which was significantly higher than the rest 
of the treatments. Maximum BCR was recorded in 
N3B1 (1.94) with higher gross margin (Tk. 29750 
ha-1). In coastal area, mustard should be treated 
with 150 kg N ha-1 together with foliar application 
of B in pre-flowering stage to have a better yield 
with higher economic return. 

Effect of chemical fertilizer, cowdung and 

poultry manure on the yield of tomato in the 

southern region of Bangladesh 

A field experiment was conducted at Central Farm, 
Regional Agricultural Research Station, 
Rahmatpur, Barishal during the rabi season of 
2016-2017 and 2017-2018 to evaluate the 
efficiency of cowdung and/or poultry manure on 
growth and yield of tomato. The crop variety was 
BARI Tomato 14. Cowdung and poultry manure 
were used with chemical fertilizers. There were 
seven treatments viz. T1: Control, T2: 100% 
recommanded dose (RD)T3: 75% RD, T4: 100% 
RD + cowdung @ 5 t ha-1, T5: 100% RD + poultry 
manure @ 5 t ha-1, T6: 75% RD + cowdung @ 5 t 
ha-1, T7: 75% RD + poulty manure @ 5 t ha-1 which 
were replicated for four times. Cowdung, poultry 
manure along with chemical fertilizers had 
significant influence on plant height (cm), no of 
cluster plant-1, no of fruits plant-1, fruit yield plant-1 
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(kg), fruit yield (t ha-1) of tomato. In 2016-2017 
significantly higher fruit yield (65.20 t ha-1) was 
recorded with 100% RD plus cowdung 5 t ha-1 
followed by 100% RD + poultry manure @ 3 t ha-1, 
75% RD + cowdung @ 5 t ha-1, 75% RD + poulty 
manure @ 3 t ha-1. On the other hand, during 2017-
18 maximum 95.46 t ha-1 tomato yield was 
recorded with 75% RD plus cowdung 5 t ha-1 which 
was found identical with the result recorded from 
100% RD + poultry manure @ 5 t ha-1, 100% RD + 
cowdung @ 5 t ha-1, 75% RD + poulty manure @ 5 
t ha-1. Therefore, 25% RD fertilizer could be 
reduced when integrated use of cowdung and/or 
poultry manure in tomato cultivation in 
southwestern region, Barishal (Non–calcareous 
Grey Floodplain Soils under AEZ 13). 

Micronutrient Aspects of Soil 

Management 

Effect of vermicompost on micronutrient 

availability and carbon accumulation in soils 

Field trial was conducted with cabbage ‘Atlas-70’ 
during rabi season of 2017-2018 at the Bangladesh 
Agricultural Research Institute (BARI), Gazipur 
(AEZ-28) to quantify the effect of vermicompost 
(VC) on Cu, Fe, Mn, Zn and B availability. Six 
treatments replicated thrice in RCBD where VC 
and composted farmyard manure (FYM) were used 
as the organic sources. Different nutrient packages 
significantly influenced the yield and yield 
components of cabbage. The highest cabbage head 
yield (99.2 t ha-1) was obtained with VC @ 5 t ha-1 
+ IPNS (Integrated Plant Nutrient System) basis 
RDCF (Recommended Dose of Chemical 
Fertilizer) application. Significantly lower head 
yield was obtained with FYM @ 5t ha-1 applied 
treatment (90.45 t ha-1) and the lowest (25.11 t ha-1) 
was observed in control. Vermicompost exhibited 
better performance than FYM in combination with 
chemical fertilizer. The enhanced yield of cabbage 
in this study can be partially explained by the 
elevated levels of macro and micro nutrients 
contents in VC. Vermicompost and FYM 
application improved soil micronutrients 
availability.  The translocation factor (TF) pattern 
in the present study is Zn>Cu>Mn>Fe>B. Soil 
organic carbon status in post harvest soil showed 
slightly increasing trend where organic materials 
were used compared to inorganic fertilizer. Among 
the organic materials, carbon accumulation is more 
in VC treated plots (0.89 to 1.25 t ha-1) followed by 
FYM (0.53 to 0.68 t ha-1). It is suggested that VC 

@ 5.0 t ha-1 + IPNS basis RDCF is more favorable 
for higher head yield of cabbage and suitable for 
soil health for micronutrients availability and soil 
carbon accumulation in the study area of Grey 
Terrace Soil of Gazipur (AEZ-28). 

Heavy metal content in different vegetables 

grown in industrially polluted and non-polluted 

areas 

The content of four toxic heavy metals, lead (Pb), 
cadmium (Cd), nickel (Ni), and chromium (Cr) in 
three vegetables namely spinach (Spinacia 
oleracea), red amaranth (Amaranthus tricolor) and 
amaranth (Amaranthus oleraseus) and in the 
rhizosphere soils of the respective crops from two 
locations viz, waste water-irrigated and clean 
water-irrigated areas were assessed using atomic 
absorption spectrophotometer. Regardless of 
locations, there were significant differences (P 
<0.05) in the average Pb, Cd, Ni, and Cr 
concentrations in different vegetables species and 
the soils in which they were grown. The 
accumulation of metal in the plants was two to four 
sixteen higher at waste water-irrigated site 
compared to concentrations were recorded at clean 
water-irrigated site. The mean value of metals 
content in the roots and shoots ranged from 2.62 to 
6.51, 1.01 to 1.57, 16.7 to 23.8, and 14.4 to 29.6 µg 
g-1, respectively in Pb, Cd, Ni and Cr in waste 
water-irrigated site and it was 0.31 to 0.71, 0.23 to 
0.68, 4.27 to 6.91, and 6.04 to 14.6 µg g-1 for clean 
water-irrigated site. Results of the study show that 
among the three spices, the maximum 
concentration of Pb, Cd, Ni and Cr was found in 
spinach. The concentrations of metal in plants 
followed the rules that Ni > Cr > Pb > Cd. In soil, 
the concentration of Pb, Cd, Ni and Cr not 
exceeding the maximum permissible limit 100, 3, 
50 and 100 µg g-1, respectively at both the sites. In 
plant, the concentration of Pb, Cd, Ni and Cr 
exceeds the maximum permissible limit. Therefore, 
soil and plant are said to be alarming to 
contaminate by anthropogenic inputs and requires 
continuous monitoring of this area. 

Remediation of heavy metals polluted soil from 

industrial effluents polluted areas through 

organic and inorganic amendments 

This study was conducted to determine the effects 
of organic and inorganic materials to remediate 
contaminated soil with heavy metals. A pot study 
was performed by growing Maize (Zea mays) in 
metal contaminated soil (10 kg/pot) and soils 
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amendments with red soil, bamboo charcoal/Ash, 
compost, and lime each at 5 g kg-1 soil, except iron 
oxide (5 mg kg-1 soil). The results showed that Pb, 
Cd, Ni, and Cr uptake by maize depended on the 
materials type. Application of organic and 
inorganic materials has been shown to immobilize 
metals in soil and decreased the metal content of 
plants. Compost, lime and bamboo charcoal/Ash 
had significant impact on immobilization or 
phytoextraction of metal from soil. The percentage 
(%) of metal uptake decreased in maize with 
addition of organic and inorganic material 
compared with contaminated control were Pb – 
22.0 to 76.9, Cd – 15.7 to 60.7, Ni – 8.80 to 27.1 
and Cr – 3.69 to 58.6. Addition of organic and 
inorganic materials to contaminated soil did not 
totally restrict the uptake of metal by maize plants. 
Red soil, bamboo charcoal/Ash, compost, iron 
oxide and lime addition led to decreased metal 
content in maize, and this decrease was better 
expressed with 8.80 to 22.0% for red soil, 16.6 to 
67.9 % for bamboo charcoal/Ash, 18.5 to 76.9% 
for compost, 3.69 to 27.1% for iron oxide and 23.6 
to 64.9% for lime. The different effectiveness of 
amendment on heavy metal uptake by maize plant 
could be due to the nature and type of amendment. 
However, immobilization or phytoextraction 
techniques might be used to remediate soil which 
contaminated with heavy metal. 

Remediation of arsenic in contaminated soils 

using organic and inorganic amendments 

A pot experiment was carried out in the 
micronutrient experimental field of Soil Science 
Division of the Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur on 08 
February 2018 to determine the effects of organic 
and inorganic materials to remediate contaminated 
soil with Arsenic (As). Arsenic was added to the 
pots at the rates of 4000 µg kg−1 and contaminated 
soils (10 kg pot−1) amendments with red soil, 
bamboo charcoal/Ash, compost and lime each at 5 
g kg-1 soil, except iron oxide which was 5 mg kg-1 
soil. Addition of organic and inorganic materials to 
contaminated soil did not totally restrict the uptake 
of metal by maize plants. Red soil, bamboo 
charcoal/Ash, compost, iron oxide and lime 
addition led to decreased metal content in maize, 
and this decrease was better expressed with 17.6% 
for red soil, 6.50 % for bamboo charcoal/Ash, 
34.9% for compost, 39.9% for iron oxide and 
26.5% for lime. In maize plants for the highest As 
concentration in bamboo charcoal/Ash treatment 
was found to be 71% in root and 29% in shoot; 

whereas in compost treatment, 72% was in the root 
and 28% in shoot. The present findings suggest that 
compost and Fe-oxide may be used as effective 
amendments to attenuate As in soils by reducing its 
bioavailability.  

Effectiveness of soil and foliar applications of 

zinc and boron on the yield of sweet pepper 

A field experiment was carried out to study the 
effectiveness of soil and foliar application of 
micronutrients on the yield of sweet pepper 
(Capsicum annuum L.) at Bangladesh Agricultural 
Research Institute (BARI), Joydebpur, Gazipur. 
The micronutrients zinc (Zn) in the form of zinc 
sulphate (ZnSO4. 7H2O) as zinc source at the rate 
of 0.05 % and boron (B) in the form of boric acid 
(H3BO3) at the rate of 0.03% were applied as foliar 
spray at three different stages of plant growth i.e (i) 
before flower initiation; (ii) after fruit set when it 
becomes approximately marble sized; and (iii) after 
20 days of second spray. The sweet pepper yield 
and its contributing yield traits were significantly 
affected by foliar fertilizer treatments as against 
soil application of B and Zn fertilizers. Among 
various treatments, foliar application of Zn (0.05 
%) + B (0.03%) produced maximum fruit yield 
(21.1 t ha-1) while the control no use of Zn (0.0) 
and B (0.0) produced minimum (14.5 t ha-1) and it 
was statistically differed with soil application of B 
and Zn @ 2 and 6 kg ha-1. The increment of yield 
was 25.5 to 45.5% and 2.70 to 12.8%, respectively, 
over control and soil application. 

Zinc-iron relationship in wheat plant grown 

under drought stress condition 

A field experiment was carried out to study the 
zinc-iron relationship in wheat (BARI gom-26) 
plant grown under water stress condition at net 
house of Soil Science Division, BARI, Joydebpur, 
Gazipur, during November 2017 to March 2018. 
The experiment was designed in a split plot on 
sixteen treatments comprising four irrigation 
treatments (regular irrigation, stopping irrigation at 
crown root initiation, stopping irrigation at booting 
stage and stopping irrigation at grain filling  stage) 
and four foliar application of zinc and iron (control, 
0.05% of zinc, 0.05% of iron and 0.05% of zinc 
+0.05% of iron). Zinc Sulphate Monohydrate 
(ZnSO4. H2O) and ferrous sulphate (FeSO4 .H2O) 
was used as a source of Zn and Fe. The highest 
yield (4.51 t ha-1) was recorded in stopping 
irrigation at grain filling stage with combined 
application of zinc and iron, which was identical 
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with regular irrigation. Water stress at crown root 
initiation stage had the most negative effect on 
growth and yield. Foliar application of zinc and 
iron played a major role on yield and yield 
components of wheat at later stages of growth. The 
results obtained from the present research showed 
that iron and zinc spray developed grain yield and 
quality of wheat and improved the effects caused 
by drought stress. 

Effect of boron on flower, fruit set and yield of 

BARI bt brinjal 

A field experiment was carried out to study the 
effect of boron on flower, fruit set and yield of bt 
brinjal at Soil Science Division, BARI, Joydebpur, 
Gazipur. Design of the experiment was RCB with 3 
(three) replications. The treatment combinations of 
foliar spray of boron were T1:50ppm B, T2:100ppm 
B, T3:150ppm B and T4: control. The micronutrient 
boron (B) in the form of  boric acid (H3BO3) 
having 18% boron were applied at full bloom and 
other two were given at an interval of 10 days. The 
tested variety was BARI Bt Begun-2. The yield and 
yield contributing character of bt brinjal were 
significantly affected by foliar application of boron. 
All parameters showed higher tendency in T2 

treatment. The highest yield (33.1t/ha) was 
observed in 100ppm foliar application of boron and 
it was significantly higher with untreated plants. 
Foliar application of boron is effective on flower, 
fruit set and yield of bt brinjal. 

Growth, yield and bulb quality of onion (Allium 

cepa L.) in response to foliar application of zinc 

and boron. 

A field experiment was carried out in the 
micronutrient experimental field, Soil Science 
Division of the Bangladesh Agricultural Research 
Institute (BARI), Joydebpur, Gazipur, 2017-18 
with a view of study the Growth, Yield and Bulb 
quality of Onion (Allium cepa L.) in response to 
foliar application of zinc and boron. The 
experiment was laid out in a randomized block 
design (factorial) with three replications. There 
were 16 treatment combinations comprising 4 
levels each of boron (0, 0.01, 0.02 and 0.05%) and 
zinc (0, 0.01, 0.02 and 0.05%). The integrated use 
of zinc and boron was found superior to their single 
applications. The interaction effect between zinc 
and boron was significant in case of bulb weight 
and yield of onion. The highest bulb yield 
(9.71t/ha) was found in T16 (Zn0.05B0.05%) treatment 
which was significantly higher over control. The 

yield benefit over control varied from 29 to 112% 
due to interaction effect. 

Effect of boron application on recently released 

wheat varieties of Bangladesh 

A pot experiment was carried out at the Net house 
of Soil Science Division of the Bangladesh 
Agricultural Research Institute (BARI), Joydebpur, 
Gazipur during Rabi season, 2017-2018 with soils 
of non-calcareous floodplain soil (AEZ-3). The 
objectives were to evaluate the effect of boron on 
the yield of wheat, estimate boron use efficiency 
and to find out suitable variety tested against 
different boron levels for maximizing yield. The 
experiment was designed in Completely 
Randomized Design (CRD) with three replications. 
Three varieties of wheat (BARI Gom 28, BARI 
Gom 29 and BARI Gom 30) with 5 levels of boron 
(0, 0.5, 1.0, 1.5 and 2 kg ha-1) along with a blanket 
dose N120P30K90S15Zn3Mg6 kg ha-1 were used in the 
study. All the three varieties were performed better 
with application of 1.5 kg B ha-1 as compared to the 
other treatment combinations. However, higher 
yield (39.2 g pot-1) was obtained in BARI Gom 30 
variety @ 1.5 kg B ha-1 application.  

Determination of critical limit of zinc for maize 

A pot experiments was conducted at the net house 
of Soil Science Division of Bangladesh 
Agricultural Research Institute to determine the 
critical limit of zinc (Zn) for maize grown in 20 
soils collected from the five AEZs such as Tista 
Meander Floodplain (AEZ-3), Karatoya –Bangali 
Floodplain (AEZ-4), High Ganges River 
Floodplain (AEZ-11), Low Ganges River 
Floodplain (AEZ-12) and Madhupur Tract (AEZ-
28) during April to June, August to October and 
December to February of  2017-2018. The 
available Zn content of soils was estimated by one 
extraction method as 0.005 M DTPA. The critical 
level of DTPA extractable Zn was found to be 0.87 
mg kg-1 for maize cropping as determined by Cate 
and Nelson’s graphical procedure. 

Effect of foliar application of zinc on the yield of 

maize in GTFP soils of coastal saline areas 

An experiment was conducted at Agricultural 
Research Station (ARS), BARI, Benarpota, 
Satkhira during rabi season of 2017-2018 to 
observe the effect of foliar zinc on maize yield 
and also find out the best dose of foliar zinc 
required for optimum maize yield in GTFP saline 
soil. There were five treatments viz. T1 = Foliar 
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application at vegetative stage (8 leaf stage) @ 
0.05 % ZnSO4 solution, T2 = Foliar application 
at vegetative stage (8 leaf stage) and 
reproductive stage (anthesis) @ 0.05 % ZnSO4 
solution, T3 = Foliar application at vegetative 
stage (8 leaf stage) @ 0.1% ZnSO4 solution, T4 
was Foliar application at vegetative stage (8 leaf 
stage) and reproductive stage (anthesis) @0.1 % 
ZnSO4 solution, T5 = no application of Zn 
control. Maize crop responded significantly to 
zinc foliar application in this years. The optimal 
rate of zinc foliar spray for achieving significant 
grain yield response was in the range from 0.05 
to 0.1%. The highest grain yield (10.47 t ha-1) 
was recorded from T2 = Foliar application at 
vegetative stage (8 leaf stage) and reproductive 
stage (anthesis) @ 0.05 % ZnSO4 solution and it 
was significantly higher than all other 
treatments. The lowest grain yield of maize was 
(7.11  
t ha-1) obtained from T5= fertilized only with 
NPK and no application of Zn (Table 3). 
Balanced nutrient management treatment 
significantly increased maize yield compared to 
the unbalanced treatment.  

Microbiological Aspects of Soil Management 

Assessment of arbuscular mycorrhizal 

association in some fruit and spices plants 

Rhizosphere soils from some fruit and spices plants 
were collected from Regional Horticultural Research 
Station, Norsingdi during 2017-2018 were assessed 
for counting AM spore population and determining 
colonization (%) in their roots. The spore numbers of 
100 gram rhizosphere soil were recorded ranging 
from 47.7 (Kathal) to a maximum of 112.0 (Amlaki 
and Arboroy). A considerable variation was 
observed in average spore numbers recorded in 
different friut and spices plants. All the fruit plants 
showed similar percentages of root colonization by 
AM fungi. Among the fruit and spices plants, the 
highest root colonization (30.0%) was found in 
Lotkon and lower colonization (20.0%) was found in 
all other plants. 

Study on rhizobium, azotobacter and phosphate 

solubilizing bacterial (PSB) population status in 

soils of different AEZs of Bangladesh 

Eight soil samples were collected from selected 
locations of different AEZs of Bangladesh to know 
the Rhizobium population at different AEZs (6 
AEZs) of Bangladesh. Soil samples were collected 
from BARI Central Farm (AEZ-28); RARS, 

Jessore (AEZ-11); Codda, Joydebpur (AEZ-28); 
RHRS, Norsingdi (AEZ-9); ARS, Satkhira (AEZ-
13); OFRD, Noakhali (AEZ-19); OFRD, Kuakata, 
Patuakhali (AEZ-13); OFRD, Cox’Bazar (AEZ-
23). Rhizobium was grown in media and 
Rhizobium colonies were counted. The highest 

Rhizobium population (5.0  105 g-1 soil) was 
found in soils of RHRS, Norsingdi (AEZ-09) and 

the lowest population (5.0  102 g-1 soil) was 
observed in soils of Satkhira (AEZ-13) and 
Cox’Bazar (AEZ-23). In case of Azotobacter, was 
grown in media and Azotobacter colonies were 

counted. The highest Azotobacter population (3.5  
105 g-1 soil) was found in soils of RARS, Jessore 

(AEZ-11) and the lowest population (1.0  103 g-1 
soil) was observed in Noakhali (AEZ-19). In case 
of PSB Phosphate solubilizing bacteria (PSB) was 
grown in Pikovskaya’s media and PSB colonies 

were counted. The highest PSB population (2.0  
105 g-1 soil) was found in soils of Codda, Joydebpur 

(AEZ-28) and the lowest population (5.0  102 g-1 
soil) was observed in Cox’Bazar (AEZ-23). 

Validation of biofertilizer on different legume 

crops 

Field experiments on biofertilizer were carried out 
at Multi Location Testing site, Tularampur, Narail 
on lentil during rabi 2017-2018; Farming System 
Research & Development (FSRD) site, 
Hatgobindapur, Faridpur on lentil and groundnut 
during rabi 2017-2018, at Multi Location Trial 
(MLT) site in Gangni, Meherpur on lentil and at 
MLT site in Chuadanga on chickpea during rabi 
2017-2018; Farming System Research & 
Development (FSRD) site, Pushpapara, Pabna on 
lentil with the objectives i) to evaluate the response 
of lentil, chickpea and groundnut to biofertilizer 
under farmers’ field condition, and ii) to motivate 
uses of biofertilizer instead of N-fertilizer for pulse 
cultivation. The experiment was laidout in RCBD 
with 4/6 dispersed replications. Unit plot size was 

15 m  10 m. Three fertilizer treatments viz. T1: 
22-42-20-5 kg P-K-S-Zn ha-1, T2: 22-42-20-5 kg P-
K-S-Zn ha-1 + Rhizobium Inoculum and T3: 50-22-
42-20-5 kg N-P-K-S-Zn ha-1 was studied. BARI 
Masur-6/7 of lentil, BARI Chola-5 of chickpea, 
BARI Chinabadam-6 of groundnut and peat based 
rhizobial inoculum (strain BARI RLc-102 for 
lentil, strain BARI RCa-202 for chickpea, strain 
BARI RAh-801 for groundnut @ 1.5 kg ha-1 were 
used in demonstration trial. Experimental result 
revealed that application of biofertilizer along with 
PKSZn produced higher seed yield and yield 
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attributes of lentil at Narail, lentil at Faridpur, lentil 
and chickpea at Chuadanga and Meherpur, and 
lentil at Pabna. It is evident from the experiment 
that application of biofertilizer instead of applying 
nitrogenous fertilizer can achieve the higher yield 
of lentil at farmers’ field in Narail, Faridpur, 
Meherpur, Pabna, and chickpea at farmers’ field in 
Chuadanga. Higher BCR was noted in T2 treatment 
where Rhizobium plus chemical fertilizers 
(PKSZn) were used. 

Decomposition characteristics of different 

organic materials under different soils and 

region 

Field incubation experiments were conducted at 

Central Research Farm of BARI, Joydebpur; 

Regional Agricultural Research Station, Jashore 

and Wheat Research Centre, Nashipur, Dinajpur 

during 2015-2016 to estimate the decomposition 

rate of different organic materials. There were eight 

treatments like T1: Rice straw, T2: Corn straw, T3: 

Wheat straw, T4: Cowdung, T5: Cowdung slurry, 

T6: Poultry manure, T7: Poultry manure slurry and 

T8: Vermicompost. Nylon mesh bag (0.075mm 

mesh size) was used in this incubation experiment. 

Organic materials containing mesh bag were placed 

horizontally in 10-12 cm soil depth. The nylon 

mesh bags were collected from the field during 

different period of time. The mass loss of organic 

materials were calculated over period of incubation 

and the decomposition rates (k) were estimated 

from their remaining C by fitting a single-pool 

exponential decay model overtime of field 

incubation. Highest mass loss was occurred in crop 

straw and lowest in manure slurry and animal 

manure showed the intermediate loss. In case of C 

decomposition the highest decomposition rate was 

observed in corn straw at all the three locations 

where manure and manure slurry showed lower 

decomposition during the 24 month period of 

decompositions. 

Effect of azotobacter on growth and yield of 

chilli and onion 

The experiment was carried out during rabi season 
of 2017 - 2018 in the net house of Soil Science 
Division, BARI, Joydebpur, Gazipur to find out the 
effect of Azotobacter inoculum along with different 
doses of N fertilizer on growth and yield of Chilli 
and Onion. The experiment was designed in 
RCBD, 6 treatments with 4 replications. Chilli 
(BARI morich-2) and onion (BARI piaj-4) was 
used as a test crop. Liquid azotobacter inoculum 

was used in this experiment .The population 
density of used inoculum was more than 108cfu g-1 
inoculant. There were six treatments viz. T1: 100% 
N of Recommended Dose, T2: 90% N + 
Azotobacter inoculum, T3: 80% N + Azotobacter 
inoculum, T4: 70% N + Azotobacter inoculum, T5: 
Azotobacter inoculum and T6: Control. Results of 
the experiment revealed that highest fruit yield of 
chilli (52.19 g pot-1) found in T1 treatments which 
was statistically identical with T3 (48.52 g pot-1) 
treatment. Similar result was recorded from onion. 
This result suggested that use of azotobacter 
inoculum in combination with reduced dose of N 
fertilizer was beneficial for chilli and onion and we 
could reduce 20% of nitrogenous fertilizer. 

Effect of biofertilizer, vermicompost and 

chemical fertilizers on groundnut 

A field experiment was conducted at Bangla Bazar, 
Cox’s Bazar to evaluate the effect of Rhizobium 
bio-fertilizer, vermicompost and chemical 
fertilizers on groundnut during the rabi season of 
2016-2017 and 2017-2018. The crop variety was 
BARI Chinabadam-8 and Rhizobium strain was 
BARI RAh-892. There were nine treatments viz. 
T1: Control, T2: Vermicompost (VC) @ 2.5 t ha-1, 
T3: VC @ 5 t ha-1, T4: VC @ 2.5 t ha-1 + Integrated 
Plant Nutrient System (IPNS) based NPKSZnB, T5: 
VC @ 5 t ha-1 + IPNS based NPKSZnB, T6: VC @ 
2.5 t ha-1 + Rhizobium + IPNS based PKSZnB, T7: 
VC @ 5 t ha-1 + Rhizobium + IPNS based 
PKSZnB, T8: 100% NPKSZnB, T9: Rhizobium + 
100% PKSZnB which were replicated four times. 
Peat based rhizobial inoculum was used at the rate 
of 1.5 kg ha-1 as seed inoculant. Rhizobium 
inoculated groundnut with vermicompost @ 5 t ha-1 
and IPNS based PKSZnB increased nodule number 
(101.3 plant-1 in 2017 and 84.2 plant-1 in 2018), 
nodule weight (0.45 g plant-1 in 2017 and 0.39 g 
plant-1 in 2018) and shoot weight (44.5 g plant-1 in 
2017 and 38.7 g plant-1 in 2018) and root weight 
(7.29 g plant-1 in 2017 and 3.70 g plant-1 in 2018). 
It was observed that the same treatment produced 
the highest nut yield (2.44 t ha-1, 51.5% higher over 
control in 2017, and 2.24 t ha-1, 48.3% higher over 
control in 2018) of groundnut which was differ 
with all other treatment except T4, T5, T6 and T8 
treatments in 2017, and identical with all other 
treatments except T1, T2, T3, T8 and T9 treatments 
in 2018. This indicates that application of 
vermicompost @ 5.0 t ha-1 plus Rhizobium 
inoculant can reduce a considerable amount of 
chemical fertlilizers.  From the trial, it can be 
concluded that vermicompost @ 5 t ha-1 plus 
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Rhizobium inoculantalong with IPNS based 
chemical fertilizers except N may be recommended 
for groundnut cultivation in Chittagong coastal 
plain Soils (AEZ-23).  

Effect of biofertilizer, vermicompost and 

chemical fertilizers on soybean 

A field experiment was conducted at Central Farm, 

Soil Science Division, Bangladesh Agricultural 

Research Institute, Joydebpur, Gazipur during rabi 

season of 2016-2017 and 2017-2018 with the 

objectives to evaluate the effect of Rhizobium 

biofertilizer, vermicompost and chemical fertilizers 

on soybean. The crop variety was BARI Soybean-5 

and Rhizobium strain was BARI RGm-901. There 

were nine treatments viz. T1: Control, T2: 

Vermicompost (VC) @ 2.5 t ha-1, T3: VC @ 5 t ha-

1, T4: VC @ 2.5 t ha-1 + Integrated Plant Nutrient 

System (IPNS) based NPKSZnB, T5: VC @ 5 t ha-1 

+ IPNS based NPKSZnB, T6: VC @ 2.5 t ha-1 + 

Rhizobium + IPNS based PKSZnB, T7: VC @ 5 t 

ha-1 + Rhizobium + IPNS based PKSZnB, T8: 100% 

NPKSZnB, T9: Rhizobium + 100% PKSZnB which 

were replicated four times. Peat based rhizobial 

inoculum was used at the rate of 1.5 kg ha-1 as seed 

inoculant. Rhizobium inoculated soybean with 

vermicompost @ 5 t ha-1 and IPNS based PKSZnB 

increased nodule number (19.3 plant-1 in 2017 and 

22.1 plant-1 in 2018), nodule weight (0.28 g plant-1 

in 2017 and 0.27 g plant-1 in 2018), root weight 

(0.59 g plant-1 in 2017 and 0.48 g plant-1 in 2018) 

and shoot weight (6.21 g plant-1 in 2017 and 5.71 g 

plant-1 in 2018). It was observed that the same 

treatment produced the highest seed yield (1.73 t 

ha-1, 88% higher over control in 2017, and 1.82 t 

ha-1, 102% higher over control in 2018) of soybean 

which was differ with all other treatment except T5 

and T6 treatments in 2017, and identical with all 

other treatments except T1, T2 and T3 treatments in 

2018. This indicates that application of 

vermicompost @ 5.0 t ha-1 plus Rhizobium 

inoculant can reduce a considerable amount of 

chemical fertlilizers. Vermicompost exhibited 

better performance in soybean. To improve soil 

health and to maintain it as well as to improve crop 

production, we have to reduce chemical fertilizer. 

From the trial, it can be concluded that 

vermicompost @ 5 t ha-1 plus Rhizobium 

inoculantalong with IPNS based chemical 

fertilizers except N may be recommended for 

soybean cultivation in Chhiata series of Grey 

Terrace Soil (AEZ-28).  

Effect of arbuscular mycorrhizal fungi and 

phosphorus on cabbage 

A field experiment was conducted at Central Farm, 
Soil Science Division, Bangladesh Agricultural 
Research Institute, during rabi season of 2016-
2017 and 2017-2018 with the objectives to study 
the effect of combined use of arbuscular 
mycorrhizal fungi and phosphorus on growth and 
yield of cabbage, and to reduce to use of P-fertilizer 
under field condition. The experiment was 
designed in factorial RCBD. Six treatments with 
four replications. The cabbage variety was Atlas 70 
as test crop. Soil based arbuscul armycorrhizal 
(AM) inoculum and infected root pieces of the host 
plant were used at the rate of 1 kg soil m-2 in 
seedbed for producing cabbage seedlings. The 
treatment combinations were: T1P1U: 0% P X 
without AM, T2P2U: 50% P X without AM, T3P3U: 
100% P X without AM, T4P1AM: 0% P X with 
AM, T5P2AM: 50% P X with AM, T6P3AM: 100% 
P X with AM. Mycorrhizal inoculation 
significantly increased plant height (cm), root 
colonization (%), spore population (100 g-1 soil), 
biomass yield (t ha-1) and head yield (t ha-1). Collar 
diameter (cm), root length (cm), plant weight (kg) 
unfolded leaf (plant-1) and head circumstances (cm) 
weight were non-significant. The plant that 
received AM in nursery bed produced higher head 
yield than without AM in all phosphorus levels for 
cabbage. The highest head yield (60.1 t ha-1 in 
2017, 48.4% higher over control and 65.1 t ha-1 in 
2018, 51.4% higher over control) was recorded in 
50% P with AM (AM was used in nursery bed). 
The result indicates that inoculation of AM used in 
nursery bed can save 50% P in the field. The plant 
which did not receive AM in nursery bed produced 
lower yield in all phosphorus levels in the field. 

Effect of arbuscular mycorrhizal fungi and 

rhizobium on mungbean in saline soil 

The present study was carried out to evaluate the 
effect of indigenous arbuscul armycorrhizal (AM) 
fungi, Rhizobium and three phosphorus levels on 
mungbean in saline soil in the net house of Soil 
Science Division, Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur during 
2016-2017 through 2017-2018. The experiment 
was designed in RCBD with 10 treatments with 4 
replications. Mungbean variety BARI Mung-6 was 
used as a test crop. Peat based rhizobial inoculum 
(BARI RVr-403) was used in this experiment @ 50 
g kg-1 seed. The population density of used 
inoculum was more than 108 cfu g-1 inoculant. The 
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developed soil salinity in each treatment was 4 
dSm-1. Soil based AM inoculum containing about 
approximate 275 ± 20 spores and infected root 
pieces of the host plant was used pot-1. There were 
ten treatments viz. T1: Control, T2: Arbuscular 
mycorrhiza (AM) + 50% P, T3: AM + 75% P, T4: 
AM + 100% P, T5: Rhizobium + 50% P, T6: 
Rhizobium + 75% P, T7: Rhizobium + 100% P, T8: 
AM + Rhizobium + 50% P, T9: AM + Rhizobium + 
75% P and T10: AM + Rhizobium + 100% P. 
Results of the experiment revealed that highest 
seed yield (6.83 g pot-1, 46.25% higher over control 
in 2016-2017 and 8.89 g pot-1, 33.98% higher over 
control in 2017-2018) and stover yield (15.95 g pot-

1, 33.03% higher over control in 2016-2017 and 
17.02 g pot-1, 32.97% higher over control in 2017-
2018) were found in AM + Rhizobium + 75% P 
treatment. The results suggested that inoculation of 
mungbean with AM fungi or Rhizobium, especially 
double inoculation, causes a considerable increase 
in mungbean seed yield and stover yield under 
saline conditions.  

Effect of arbuscular mycorrhizal inoculation on 

mungbean at different salinity levels 

A pot experiment was carried out in the nethouse of 
Soil Science Division, Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur during 
2016-2017 through 2017-2018. The objectives of 
the study were to evaluate the potentiality of 
arbuscular mycorrhizal inoculation on the 
germination (%), yield and yield contributing 
characters as well as nutrient content of mungbean 
treated with different salinity levels. The 
experiment was designed in factorial randomized 
completely block design with four replications. 
Five salinity treatments (0, 2, 4, 6 and 8 dSm-1) 
possessed salinity levels as the first factor and the 
second factor consists of mycorrhizal and non-
mycorrhizal treatments. Soil based mixed 
arbuscularmycorrhizal (AM) inoculum containing 
about approximate 275 ± 20 spores and infected 
root pieces of the host plant was used pot-1. 
Mycorrhizal plants showed better performance in 
terms of germination (%), yield and yield 
parameters as well as nutrient content than non-
mycorrhizal plants. With increasing salinity 
concentration germination (%), yield parameters 
and nutrient content decreased significantly 
(p<0.01). It was observed that 0 dSm-1 + AM 
treatment produced the highest seed yield (7.27 g 
pot-1 in 2016-2017 and 10.06 g pot-1 in 2017-2018) 
and stover yield (12.97 g pot-1 in 2016-2017 and 
14.24 g pot-1 in 2017-2018) of mungbean. In 

contrast, 8 dSm-1treatment produced the lowest 
seed yield (2.65 g pot-1 in 2016-2017 and 1.90 g 
pot-1 in 2017-2018) and stover yield (8.39 g pot-1 in 
2016-2017 and 2.25 g pot-1 in 2017-2018) of 
mungbean. The study clearly indicates that 
mycorrhizal inoculation could reduce the harmful 
effects of salinity to the host plants, thus increase 
plant survival allowing the plants growth under 
extreme condition.  

Performance of phosphate solubilizing bacteria 

and phosphatic fertilizer on microbial 

population status, growth and yield of barley 

A field experiment was conducted at central farm 
of Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur and central farm of Regional 
Agricultural Research Station (RARS), Ishurdi 
during rabi season 2017-2018 to evaluate the 
effects of phosphate solubilizing bacteria (PSB) 
and phosphatic fertilizer on growth and yield of 
barley. The design of the experiment was RCBD 
factorial with three replications. A; inoculation 
with/without PSB and B; P fertilizer doses. Five 
fertilizer doses 0%, 25%, 50%, 75% and 100% of 
phosphorus. The treatment combinations were ten. 
Plant height (cm), spike length (cm), root length 
(cm), shoot length (cm), no. of grains spike-1, 1000-
grain weight (g), stover yield (t ha-1) and seed yield 
(t ha-1) performed better in PSB inoculation. In five 
different P fertilizer doses, we observed that 75% P 
fertilizer showed better results in respect of all the 
parameters. The highest stover yield was 3.30, 3.20 
t ha-1 and the highest seed yield was 2.33, 2.30 t ha-

1 in both locations. Interactions of PSB and 
fertilizer doses, all the parameters except plant 
height and shoot length showed non-significant 
results in Gazipur but in Ishurdi, all the parameters 
showed non-significant results, respectively. 

Effect of cropping pattern and seasonal 

variation on soil microbial biomass carbon and 

nitrogen in different AEZs soil of Bangladesh 

A field experiment was conducted at central farm 
of Bangladesh Agricultural Research Institute, 
Joydebpur, Gazipur, during rabi season 2017-2018 
to determine the soil microbial biomass carbon and 
nitrogen in long term cropping pattern and to 
monitor the soil fertility status. The design of the 
experiment was RCB with three replications. There 
were six treatment combinations. The treatment 
combinations were T1: Native fertility, T2: MYG 
(STB) from fertilizer + CD (5 tha-1), T3: HYG 
(STB) from fertilizer, T4: HYG (STB) from 
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fertilizer + CD (5 tha-1), T5: HYG (STB) from 
fertilizer + PM (3 t ha-1), and T6: MYG (STB) from 
fertilizer. Biomass carbon and nitrogen were 
determined at 30 days interval in six different 
dates. The highest amount of biomass carbon and 
nitrogen was observed at HYG (STB) from 
fertilizer + PM (3 t ha-1) treated plot and the lowest 
amount was found at native soil treatment. The 
maximum amount of biomass carbon (1054.4µgg-1) 
was recorded at 60 days interval in HYG (STB) 
from fertilizer + PM (3 t ha-1) treated plot. After 60 
days, the quantity of biomass carbon was gradually 
decreased. The lowest amount of biomass carbon 
(476.3µgg-1) was recorded at 0 days interval in 
native soil treatment. In respect of biomass 
nitrogen, the highest amount was found at 60 days 
interval in the same treatment which was 284.1µgg-

1 but the lowest amount was observed at 0 days 
interval which was 124.7µgg-1 in native soil 
treatment.  

Effect of biofertilizer and chemical fertilizers on 

soil microbial population status, nodulation 

pattern, nodule initiation date and yield of pulse 

crops 

 A field experiments were conducted at central 
farm of Bangladesh Agricultural Research Institute 
and central farm of Regional Agricultural Research 
Station (RARS), Jamalpur during rabi season 2017-
2018 to evaluate the effects of biofertilizer and 
chemical fertilizer on soil microbial population 
status, nodulation pattern, nodule initiation date 
and yield of pulse crops. The experiment was laid 
out in RCBD with 2 factors (Fertilizer dose and 
variety) having 3 replications in each treatment. 
Three fertilizer doses were 100% PKSZnB, 
Rhizobium + 100% PKSZnB, 100% NPKSZnB 
and four varieties were BARI Masur-7, BARI 
chola-8, BARI mash-3 and BARI felon-1. Unit plot 
size was 3 m x 2 m. There were 12 treatment 
combinations. Basic doses of fertilizer were 50-22-
42-20-5-1 kg N-P-K-S-Zn-B ha-1. All the fertilizers 
except N were applied as basal at final land 
preparation. N was applied in three equal splits at 
10, 20 and 30 days after sowing. Peat based 
rhizobial inoculum (BARI RLs-102, BARI RCa-
259, BARI RVm-301 and BARI RVs-609) @ 1.5 
kg ha-1 was used for seed inoculation. Peat based 
rhizobial inoculum was used containing about 108 
cells g-1 inoculum. BARI chola-8 has the greater 
ability to produce maximum number of nodule than 
all other varieties. In this experiment we found that 
lentil and chickpea showed their first nodulation at 
13 and 17 days after sowing but blackgram and 

cowpea showed their first nodulation at 14 and 19 
days after sowing, respectively. The nodulation 
pattern trend was BARI chola-8> BARI masur-7> 
BARI mash-3> BARI felon-1 and BARI chola-8> 
BARI masur-7> BARI felon-1> BARI mash-3 in 
Gazipur and Jamalpur, respectively. In four 
varieties, nodule initiation was increased during the 
pre-flowering stages but decreases when it turns 
into reproductive stages. The better nodulation was 
observed at 63-70 days after sowing in all the 
varieties. Rhizobium + 100% PKSZnB and 100% 
NPKSZnB performed better than any other 
fertilizer doses in both locations. In respect of 
variety, BARI chola-8 gave better results than 
others also in both locations. Combined effects of 
fertilizer doses and variety, Rhizobium + 100% 
PKSZnB with BARI chola-8 and 100% NPKSZnB 
with BARI chola-8 significantly gave the highest 
stover (3.05 t/ha and 3.13 t/ha) yield and seed (1.93 
t/ha and 2.03 t/ha) yield in Gazipur and Jamalpur, 
respectively. 

Response of groundnut to the combined 

application of biochar and biofertilizer 

A field trial was conducted at Regional 
Agricultural Research Station (RARS), Jamalpur 
during the period of 2017-2018 with the objectives 
to increase the yield of groundnut using biochar 
and biofertilizer. The crop variety was BARI 
Chinabadam-8 and Bradyrhizobium strain was 
BARI RAh-892. There were seven treatments 
comprising T1: (Control), T2:(Soil test based (STB) 
dose following FRG-2012), T3 : ( T2 - N)+ 
biofertilizer, T4 :( T3 + Biochar), T5 : (STB 
+Biochar ), T6 :(Only biofertilizer) and T7 (Only 
biochar) which were replicated three times. Peat 
based rhizobial inoculum was used at the rate of 
1.5 kg ha-1 as seed inoculant. The highest number 
of nodule (113.85 plant-1) was obtained from T4 (T3 

+ biochar) treatment. The lowest number of nodule 
(49.77 plant-1) recorded from control (T1) 
treatment. The highest weight of nodule (122.97 
mg plant-1) were obtained from T4 (T3 + biochar) 
treatment which was statistically identical with T3: 
(T2 –N) + Bio-fertilizer treatment (115.33 mg plant-

1). The lowest weight of nodule (53.67 mg plant-1) 
recorded from control (T1) treatment. The highest 
root weight (1.47 g plant-1) was obtained from T4 

(T3 + biochar) treatment and the highest shoot 
weight (35.47 g plant-1) was recorded from T3: (T2 
–N) +   Biofertilizer   treatment. The lowest  root 
weight (0.65g plant-1) and lowest shoot weight 
(16.50g plant-1) recorded from control (T1) 
treatment. The highest nut yield (2.53 t ha-1 in 1st 
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year, 2.36 t ha-1 in 2nd  and 2.22 t ha-1 in last year) 
were obtained fromT4 (T3 + biochar) treatment 
which was statistically identical with T5 (STB + 
biochar) treatment which had nut yield (2.29 t ha-1 
in 1st year, 2.09 t ha-1 in 2nd year and 2.01 t ha-1 in 
last year respectively and The lowest nut yield 
(0.83 t ha-1, and 0.73 t ha-1 and 0.0.54 t ha-1) 
recorded from control (T1) treatment in each year. 
The highest nut yield performed by T4 treatment 
might be due to combine the effect of biochar and 
biofertilizer. Rhizobium could be inoculated in 
biochar amended soil to improve nodulation and 
growth parameters of groundnut plant. 

Study on symbiotic and molecular 

characterization of rhizobial strains isolated 

from different AEZs and their nitrogen fixation 

properties in soybean 

A pot experiment was conducted at net house, Soil 
Science Division, Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur to evaluate 
the effect of Rhizobium strains on performance of 
soybean during the rabi season in 2016-2017 and 
their symbiotic and molecular characterization in 
2017-2018. The crop variety was BARI soybean-6 
and five Rhizobium strains were used. There were 
six treatments viz. T1: BARI RGm 901, T2: BARI 
RGm 902, T3: BARI RGm 903, T4: BARI RGm 
904, T5: BARI RGm 905, T6: Control which were 
replicated four times. Peat based rhizobial 
inoculum was used at the rate of 1.5 kg ha-1 as seed 
inoculant. Rhizobium strain BARI RGm 905 
inoculated soybean increased nodule number (13.9 
number plant-1), nodule weight (0. 069g plant-1). 
The highest root weight (0.34 g plant-1) and shoot 
weight (4.07 g plant-1) and plant height (56.3 cm) 
were recorded in Rhizobium strain BARI RGm 
901. It was observed that Rhizobium strain BARI 
RGm 905 inoculated plant produced the highest 
seed yield (7.24 g plant-1, 34.6% higher over 
uninoculated control of plant which was identical 
with all other treatments except uninoculated 
control plant. This indicates that Rhizobium strains 
established effective symbiotic relationship with 
soybean that exhibited better performance in 
soybean. DNA was isolated from Rhizobium 

strains, amplified by PCR, and purified DNA were 
sequenced to know their phylogeny. All Rhizobium 
strains sequence result showed that these strains 
were belongs to Rhizobiales order, Rhizobiaceae 
family and genus Rhizobium. 

Study on symbiotic and molecular 

characterization of rhizobial strains isolated 

from different AEZs and their nitrogen fixation 

properties in groundnut 

A pot experiment was conducted at net house, Soil 
Science Division, Bangladesh Agricultural 
Research Institute, Joydebpur, Gazipur to evaluate 
the effect of Rhizobium strains on performance of 
groundnut during the rabi season of 2016-2017 and 
their molecular characterization in 2017-2018. The 
crop variety was BARI Chinabadam-8 and nine 
Rhizobium strains were used. There were ten 
treatments viz. T1: BARI RAh 801, T2: BARI RAh 
802, T3: BARI RAh 803, T4: BARI RAh 804, T5: 
BARI RAh 805, T6: BARI RAh 806, T7: BARI 
RAh 807, T8: BARI RAh 808, T9: BARI RAh 
829T10: Control which were replicated four times. 
Peat based rhizobial inoculum was used at the rate 
of 1.5 kg ha-1 as seed inoculant. Rhizobium strain 
BARI RAh 808 inoculated groundnut increased 
nodule number (33.3 number plant-1), nodule 
weight (0.14 g plant-1). The highest shoot weight 
(6.55 g plant-1) and root weight (0.35 g plant-1) and 
plant height (46.9 cm) were recorded in Rhizobium 
strain BARI RAh 804, BARI RAh 829 and BARI 
RAh 804, respectively. It was observed that 
Rhizobium strain BARI RAh 804 inoculated plant 
produced the highest nut yield (26.3 g plant-1, 
38.6% higher over uninoculated control of plant 
which was identical with all other treatment except 
uninoculated control plant. This indicates that 
Rhizobium strains established effective symbiotic 
relationship with groundnut that exhibited better 
performance in groundnut. DNA was isolated from 
Rhizobium strains, amplified by PCR, and purified 
DNA were sequenced to know their phylogeny. All 
Rhizobium strains sequence result showed that 
these strains were belongs to Rhizobiales order, 
Rhizobiaceae family and genus Rhizobium. 

 



 

 

 

 

 
Survey of insect pests attacking wheat and 

determination of their damage potentials 

Field surveys were conducted at research field of 

Entomology division, BARI, Gazipur, WRC, 

Dinajpur and farmers’ field of Thakurgaon & 

Panchagarh during Rabi 2017-18 to record the 

status of insect pests attacking wheat and their 

natural enemies. Several insect pests viz. aphid, cut 

worm, shoot fly and stem borer were found to 

attack wheat crop at different growth stages, while 

lady bird beetle and spider were recorded as natural 

enemies.  Low incidence of insect pests and natural 

enemies were   observed in wheat at all the 

surveyed locations. 

Survey of insect pests attacking maize and 

determination of their damage potentials 

A field survey was carried out in two maize 

growing areas of the country during 2017-18 to 

record the status of insect pests attacking maize and 

their associated natural enemies. Cut worm 

(Agrotis ipsilon Hufnagel), corn ear worm 

(Helicoverpa spp) and aphid (Rhopalosiphum 

maidis) were found to attack the crop at different 

growth stages. Results   indicated that cut worm 

infestation was (0.03%). However, infestation of 

the corn earworm was 3.02%. Aphid and ladybird 

beetle population were 12.86/plant and 1.98/plant 

respectively. 

Development of bio-rational management 

approaches against corn ear worm, Helicoverpa 

zea attacking maize 

The experiment was conducted at Entomology 

division, BARI, Gazipur, during Rabi 2017-18 to 

evaluate different bio-rational management 

approaches against corn earworm infesting maize. 

The result revealed that the lowest plants damage 

(1.29%) was obtained from treatment of 

pheromone + spraying of Bt @ 0.4ml/L of water 

treated plots and highest plant damage reduction 

over control (67.33%) was obtained from 

Pheromone + Bt spray. However, the highest plant 

damage (2.51%) was found in untreated control 

plots. The infested cob ranged from 0.32 to 1.08% 

and did not differed significantly among the 

treatments. Hence Helicoverpa population was 

minimal during the reproductive stages, so there 

was no significant difference among the treatments 

effects on yield was found in this experiment. 

Evaluation of different management packages 

against flower thrips and pod borers of 

mungbean both in farmer’s field and on station 

conditions 

An experiment was conducted to evaluate the 

different management packages against flower 

thrips & pod borer complex of mungbean at 

entomology research field of BARI, Gazipur during 

Kharif-I, 2018. Thrips population were 

significantly reduced after two spraying with 

Intrepid 10 EC @ 1ml/L of water at flower 

initiation stage and peak flowering and podding 

stage. Pod infestation was also lower in IPM 

package 2 (4.52%) resulted the highest yield (1.21 

t/ha), followed by IPM package 1 plots.    

Evaluation of some management packages 

against pod borer, Helicoverpa armigera 

infesting chickpea in farmer’s field and on 

station conditions 

The experiment was conducted at research field of 

Entomology division, BARI, Gazipur, during rabi 

2017-18 to evaluate different IPM packages against 

pod borer, Helicoverpa armigera attacking 

chickpea. BARI Chola-9 were used along with the 

different treatments. Results indicated that the 

lowest percent pod damage (3.66%) and highest 

yield (1.47 t/ha) was recorded from  Sex 

pheromone mass trapping (Modified) + spraying of 

spinosad (Success 45SC @ 1.25 ml/L of water 

spray followed by Sex pheromone mass trapping 

(Modified) + Spraying of Helicoverpa nuclear 

polyhedrosis virus (HNPV) @ 0.1g/L of water. 
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Comparative evaluation of different IPM 

packages against major insect pests of brinjal 

A field experiment was conducted at Bangladesh 

Agricultural Research Institute (BARI), Gazipur 

during the Rabi season of 2017-18 for evaluating 

different bio-rational based management 

approaches against major insect pest of brinjal. The 

results indicated that, IPM package 2- Mechanical 

control + diafenthuron (Pegasus 500SC @ 1ml/L of 

water) + Sex pheromone trapping + spinosad 

(Success 2.5 SC) @ 1.2ml/L of water was the most 

effective against major insect pest of brinjal. 

Significantly lowest pest populations were 

observed in all the IPM packages than the farmers’ 

practice plots. The lowest shoot & fruit infestations 

was found in the IPM package 2 (3.68% & 9.10 % 

respectively) and 77.99 percent reduction of fruit 

infestation over control. The highest yield was 

recorded in the IPM package 2 (19.02 t/ha) treated 

plot followed by IPM package 1 (17.52 t/ha). The 

highest net return (256290/- Tk./ha) and marginal 

benefit cost ratio (MBCR) (3.87) was obtained 

from IPM package 2 treated plot.  

Development of bio-rational management 

packages against major insect pests of tomato 

A field experiment was conducted at the 

experimental field of Entomology Division, BARI 

Gazipur during 2017-18 to develop a bio-rational 

based IPM package against major insect pests of 

tomato. IPM Package 1 (T1) comprising of 

Pheromone mass trapping + resistant variety 

(BARI Tomato-15) offered the lowest fruit 

infestation by borer was (0.21%) in T1 treated 

plot.  However, the highest marginal benefit cost 

ratio (16.16) was   obtained from management 

package (T1) comprising of Pheromone mass 

trapping + resistant variety (BARI Tomato-15). 

Development of management approach against 

tomato leaf miner (Tuta absoluta) 

A field experiment was carried out at BARI 

Gazipur during the Rabi season of 2017-18 with a 

view to find out the management options against T. 

absoluta on tomato plants. There were six 

treatments viz. T1= sanitation+ azadirachtin 

(Fytomax 3EC) @1.0 ml/L of water, T2= 

pheromone mass trapping + spraying of Spinosad 

(Success 2.5EC) @1.20 ml/L of water, T3= 

pheromone mass trapping + spraying of biotrine @ 

0.5 ml/L of water, T4= pheromone mass trapping + 

spraying of Biotrine @ 0.5 ml/L of water, + 

application of soil recharge, T5= Spraying of 

imidacloprid (Admire 200 SL) @ 0.5 ml/L of 

water, and T6= Untreated control. T. absoluta were 

not appeared at the time of experimental period of 

time. First catch was recorded on the last stage of 

crop through pheromone traps (UK product).  

Efficacy of different repellents against major 

insect pests of tomato 

The repellency of two chemicals was evaluated 

against major insect pests of tomato. The results 

showed no significant differences in repellency of 

these chemical repellents with the control in 

tomato.  

Development of bio-rational   management 

against major insect pests attacking   country 

bean 

A field experiment was undertaken at research field 
of Entomology Division, Bangladesh Agricultural 
Research Institute (BARI), Gazipur during rabi 
2017 cropping season to evaluate several 
treatments against major insect pests attacking 
country bean. Results indicated that, thrips 
population decrease significantly after 1-day, 2-
days, and 3-days of spray.  Very low number of 
aphid population was observed in all treatment 
plots. Pod infestation range was 1.19-2.64 percent 
in all treatments. The highest yield obtained from 
the plot treated chlorfenapyr (Intrepid 10EC) @ 
1ml/L+ alternate spray of MNPV@ 1g/L and 
spinosad (Success 2.5SC) followed by the plot 
treated azadirachtin (Bioneem plus 1 EC) @1ml/L+ 
alternate spray of MNPV @ 1g/L and spinosad 
(Success 2.5% SC) and imidacloprid (Imitaf 20SL) 
@ 0.5ml/L+ alternate spray of MNPV@ 1g/l and 
spinosad (Success 2.5 SC).  

Development of bio rational management 

packages for the major insect pest(s) of cabbage 

The study was conducted in the experimental field 
of Entomology Division, BARI, Gazipur during 
2017-18 to develop an IPM package for insect 
pests of cabbage grown under different planting 
dates. Three IPM packages along with farmers 
practice were evaluated in this study.  Cabbages 
planted at November 2017 were infested with leaf-
eating caterpillars, where head infestation range 
was 2.11-2.48% in the IPM plots. Low infestation 
was also observed in the December 2017 
transplanting where head infestation was 1.28-
2.03% in the IPM treated plots and in control plot it 
was 7.47%.  
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Development of bio rational management 

package(s) against Diamond Back Moth and 

Prodenia caterpillar attacking cabbage 

The study was conducted   in the experimental field 

of Entomology Division, BARI, Gazipur to 

develop an IPM package for Diamond Back Moth 

(DBM) and Prodenia caterpillar attacking cabbage. 

Two Bt strain singly and in combination with 

SNPV and soil recharge and along with farmers 

practice were evaluated in this study.  Very low 

infestation was observed in the January 2018 

transplanting where head infestation range was 

2.39-3.82% in the Bt and Bt+ SNPV+ soil recharge 

treated plots.  

Survey monitoring and documentation of flea 

beetle (Phyllotreta striolata) of cabbage 

Field surveyes were conduct at research field of 

Entomology Division, BARI, Gazipur, farmers’ 

filed of Jashore and Bogura during Rabi 2017-18 to 

record the status of flea beetle, Phyllotreta srtiolata 

attacking of cabbage and their intensity of 

infestation. Highest number of flea beetle observed 

in Jashore (252/head) region and lowest number in 

Gazipur (29/head). On an average 19.8%, 23.3% 

and 8.2% cabbage crop damage by flea beetle was 

observed in Bogura, Jashore and Gazipur, 

respectively. Many toxic chemical insecticide for 

example Cartap, Marshal 20EC, Harvest, Karate 

2.5 EC, Cypermetrin 10 EC, Tafgor 40EC, Success 

2.5 SC were sprayed by famers to maintaining  no 

pre-harvest interval (PHI) of that area.  

Efficacy of different sticky traps for monitoring 

populations of the flea beetle (Phyllotreta 

striolata) in cabbage 

The experiment was conducted at Entomology 

division, BARI, Gazipur, during Rabi 2017-18 to 

evaluate the efficiency of different color sticky 

traps for monitoring of flea beetle in cabbage. 

Three color sticky traps were used for monitoring 

flea beetle in cabbage. The mean number of the 

population of flea beetle adults captured on the 

white, yellow and blue color sticky trap were 87, 

68 and 51 respectively. The white color sticky trap 

significantly attracted highest numbers of flea 

beetle adults than that of yellow and blue color 

sticky traps. Only use of white color sticky trap 

may not be able to restrict the buildup of flea beetle 

population during the entire crop growing period. 

Considering, convenient to cultivation operation 

and efficiency we may suggest that both white and 

yellow color sticky traps to be used in the farmer’s 

field more effective to control flea beetle of 

cabbage. 

Development of bio-rational management 

package(s) for the major insect pests of 

cauliflower 

The study was conducted   in the experimental field 

of Entomology Division, BARI, Gazipur during 

2017-2018 to develop IPM package(s) for major 

insect pest of cauliflower. In October transplanting, 

curd infestation was the lowest (4.28%) in the IPM 

package 3. IPM package3 (Spodoptera litura lures 

+ Bt (7841) + SNPV provided higher yield 

(25.75t/ha) and it was statistically similar with IPM 

package1. 

Study on the pest status of different insects and 

mite pests and their natural enemies on citrus at 

Gazipur 

A field survey was conducted at Entomology citrus 
research orchard at Gazipur during October 2017 to 
April 2018 to document the major insect pests of 
citrus and their natural enemies. Six different types 
of insects mite pest namely leaf miner 
(Phyllocnistis citrella, asian citrus psyllid 
(Diaphorina citri), mealybug (Planococcus citri), 
fuller rose beetle (Naupactus godmanni), citricola 
scale(Coccuspseudo magnoliarum) and mite 
(Acerias heldoni) were recorded during the study 
period. Among them leaf miner, mealy bug and 
citrus fruit mite infestation was found higher. On 
the other hand number of spider/plant was found 
higher among the natural enemy population in all 
citrus varieties. 

Development of management tactics against 

flower thrips (Megalurothrips sp.) in citrus 

A study was conducted in the citrus orchard at 
Entomology research field 2, BARI, Gazipur 
during 2017-18 to develop a suitable management 
approach for controlling citrus flower thrips. 
Results revealed that mean number of flower 
thrips/flower ranges was 11.28 to 8.40 after 
applying treatments.  The lowest number (8.40) of 
flower thrips/flower was recorded from treatment 
T7 comprising three spraying with spinosad 
(Success 1.8 EC) @ 1.2 ml/L of water at 7 days 
interval while, the highest number (11.28) of 
flower thrips was observed in untreated control 
treatment. The highest number of flower thrips 
(25.54%) reduction over control was observed in 
treatment T7 followed by T5 (23.59%).   
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Seasonal incidence and effect of abiotic factors 

on population dynamics of major insect pests on 

some selected vegetables and fruits at Gazipur 

Studies were carried out at Entomology Division, 
BARI, Gazipur, during June  2017 to May 2018 
under natural field condition in order to understand 
the seasonal occurrence and activity of insect pest 
on some selected vegetables and fruits. Monitoring 
was done by using sex pheromone traps of eight 
important pests, viz. Common cutworm 
(Spodoptera litura), Helicoverpa armigera, DBM 
(Plutella xylostella), Sweet potato weevil (Cylas 
formicarius), Mango fruit fly (Bactrocera 
dorsalis), BSFB (Leucinodes orbonalis), Cutworm 
(Agrotis ipsilon) and Cucurbit fruit fly (Bactrocera 
cucurbitae). Temperature, humidity & rainfall data 
was recorded during the experimental period. There 
was a profound effect of environment (temperature, 
humidity & rainfall) on population fluctuation of 
the specific insect pests and that was positively or 
negatively correlated.  

Development of an integrated pest management 

(IPM) approach for the control of stored wheat 

pest  

This study was carried out in the laboratory of 
Entomology division, BARI during 2017-2018.  
Result indicated that seed bagging with normal 
polythene provided the lowest number of adult rice 
weevil per 50g sample (1). The lowest seed 
infestation by number and weight, was observed in 
seed bagging with normal polythene (1.30%) and 
(3.01%) respectively while, the highest infestation 
in untreated control (8.53).  

Development of a management option for the 

control rice weevil (Sitophilus oryzae) infesting 

stored maize seed  

This study was carried out in the laboratory of 
Entomology division, BARI, Gazipur during 2017-
2018.  Results indicated that among the treatments, 
seed treated with naphthaline ball  @ 4/kg seed 
provided the lowest infestation by number (5.72%)  
and weight (5.34%) followed by seed treated with 
carbaryl (6.61%) . While, the highest infestation by 
number (10.86%) and weight (9.74%) were 
observed in untreated control treatment.  

Development of integrated pest management 

option for pulse beetle, Callosobruchus chinensis 

(l.) infesting stored mung bean 

This study was carried out in the laboratory of 

Entomology division, BARI during 2017-2018.  

Result indicated that no adult pulse beetle per 50g 

sample was observed when seeds were bagging 

with normal polythene and seed bagging with 

gipper poly bag. The lowest seed infestation by 

number was observed in seed bagging with normal 

polythene (3.22%) while, the lowest seed 

infestation by weight was observed seed bagging 

with gipper poly bag (2.96%). On the other hand 

the highest infestation by number was observed in 

untreated control (11.56%).  

Assessment of the pest status and seasonal 

fluctuation of major insect pests of stored wheat, 

maize and mungbean 

This study was carried out in the laboratory of 

Entomology Division, BARI as well as farmers’ 

house at Gazipur during January to May 2018 to 

document the infestation status and seasonal 

fluctuation of insect pests of stored wheat, maize 

and mungbean. It was observed that stored wheat 

and maize grain was infested by rice weevil, on the 

other hand mungbean seed was infested by only 

pulse beetle. Stored wheat and maize seed 

infestation was started at mid-February and reached 

in 26.20% and 18.93% respectively at the mid-

May. Adult rice weevil was first appeared at mid-

February whereas; rice weevil was first appeared at 

the end of March in wheat and maize. Mung bean 

infestation was started at mid-March and gradually 

increased and reached at 7.87% in mid-May. Adult 

pulse beetle was first appeared at the mid-March.  

Survey monitoring and documentation of 

indigenous storage methods of pulse and cereals 

in some selected areas in Bangladesh 

The study was conducted to collect information 

about indigenous seed storage methods of different 

products in Faridpur and Rajshahi region during 

2017-18. The objective of the survey was to 

document of farmers’ knowledge about seed 

storing and problem they were facing during 

storage of seeds were. There were 70 farmers 

involved in the study. Most of the respondent was 

31-60 age groups and agriculture was the main 

occupation (88.58%). Most of the farmers found 

stored paddy wheat pulse and oilseed crop during 

survey. The farmers of the surveyed area used jute 

bag with polythene, plastic container and steel 

drum. Among them steel drum was the best for 

storing seed. During storage farmers faced mainly 

insect infestation and rice weevil was the most 

destructive insect (100%) other insects were rice 
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meal moth, lesser grain borer and pulse weevil. 

Farmers were using phostoxin, naththalene ripcord 

and neem leaf to save their product in storage 

condition 

Determination of pre harvest interval for 

fenvalerate and dimethoate in major vegetables 

The study was conducted to determine the pre 
harvest interval (PHI) for fenvalerate and 
dimethoate in hyacinth bean and tomato depending 
on Maximum Residue Limit (MRL) Set by 
European Union. Four supervised field trials were 
conducted and sprayed with the recommended dose 
of dimethoate (2 ml/L of water) and fenvalerate (1 
ml/L of water). Samples were collected at 0, 1, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and 15 days after 
spray (DAS). The quantities were above MRL up 
to 9 DAS for fenvalerate in tomato; 13 DAS for 
fenvalerate in hyacinth bean; 9 DAS for dimethoate 
in tomato and 11 DAS for dimethoate in hyacinth 
bean.  No residue was detected at 13 DAS for 
fenvalerate in tomato; 14 DAS for fenvalerate in 
hyacinth bean and for dimethoate 10 DAS in 
tomato and 12 DAS in hyacinth bean. The PHI was 
determined at 10 DAS for fenvalerate in tomato; 14 
DAS for fenvalerate in hyacinth bean and for 
dimethoate it was 10 DAS in tomato and 12 DAS 
in hyacinth bean.  

Determination of pesticide residue in selected 

vegetables collected from different regions of 

Bangladesh 

In order to detect and quantify the left over residue 
of five commonly used pesticides (chlorpyrifos, 
quinalphos, diazinon, acephate and dimethoate) in 
different vegetables like yard long bean, hyacinth 
bean, cauliflower, brinjal, bitter gourd, tomato, and 
cabbage samples collected from local market of 
seven different locations viz. Cumilla, Bogura, 
Narsingdi, Jamalpur, Gazipur, Dhaka and Jashore 
comparison between the detected residue level with 
maximum residue limit (MRL) set by European 
Union (EU). Out of 65 analyzed samples of yard 
long bean, 13 samples (20% of the total number of 
samples) were contaminated with chlorpyrifos, 
quinalphos, dimethoate and diazinon residue, of 
which 18% samples were of above MRL. Sample 
of Narsingdi and Bogura had 13 (0.635 mg/kg) and 
4 (0.205 mg/kg) times’ higher chlorpyrifos residue 
then MRL. Among 60 analyzed samples of bean, 9 
samples (15% of the total number of samples) were 
contained with dimethoate, diazinon, chlorpyrifos 
and quinalphos residues. Among them about 10% 

samples had insecticide residues which were above 
MRL. Sample from Narsingdi had 0.406 mg/kg 
dimethoate residue which was about 40 times 
higher than MRL value and sample of Dhaka had 
multiple insecticide residues with diazinon (0.121 
mg/kg) and quinalphos (0.201 mg/kg) residues 
which were 12 and 20 times higher than MRL 
value. Among 60 analyzed samples of cauliflower, 
6 samples (10% of the total number of samples) 
were of above MRL with quinalphos, diazinon and 
chlorpyrifos residues. Sample of Narsingdi 
contained 0.203 mg/kg quinalphos residue and 
Cumilla had 0.173 mg/kg diazinon residue which 
were 20 and 17 times higher than MRL value. 
Among 60 analyzed samples of brinjal, 10% 
samples were above MRL with acephate, 
quinalphos and chlorpyrifos residues. Samples of 
Cumilla contained 0.194 mg/kg, 0.125 mg/kg and 
0.096 mg/kg acephate residue which were 19, 12 
and 9.6 times higher than MRL value. Among 60 
analyzed samples of bitter gourd, 14 samples (23% 
of the total number of samples) were contaminated 
with chlorpyrifos, quinalphos and diazinon residues 
which were above MRL. Sample of Cumilla and 
Bogura had about 20 (0.198 mg/kg) and 8.5 (0.085 
mg/kg) times higher diazinon residue and the 
sample of Dhaka had 14 times higher (0.143 
mg/kg)  quinalphos residue than MRL value. But a 
total of 70 anlyzed samples of tomato and cabbage, 
no pesticide residue were detected. The presence of 
pesticide residue exceed MRL in vegetables is very 
harmful to human food safety.  

Development of analytical method for the 

determination of chlorpyrifos using liquid 

chromatography triple quadrupole mass 

spectrometry 

An analytical method was developed for the 
determination of chlorpyrifos using Liquid 
Chromatography triple quadrupole Mass 
Spectrometry (LC-MS/MS). The heated 
electrospray ionization (HESI) mode was used to 
develop the method. The linearity of the developed 
analytical method was very good and it was 0.998. 
The optimization of MS/MS parameters has been 
done properly through direct infusion of 100 ug/L 
standard solution of chlorpyrifos. 

Monitoring of multiple pesticides residues in 

major fruits collected from different regions of 

Bangladesh 

The study was conducted to analyze multiple 

pesticide residues in mango, litchi, guava and ber 
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collected from different locations of Bangladesh. A 

simple and efficient multiple pesticide residue 

analytical method using Quick, Easy, Cheap, 

Effective, Rugged and Safe (QuEChERS) 

extraction technique and Gas Chromatography 

(GC) coupled with Flame Thermionic Detector 

(FTD) and Electron Capture Detector (ECD) were 

used for the determination of pesticide residues in 

80 samples of mango, 80 samples of litchi, 55 

samples of guava and 25 samples of ber. A total of 

240 fruit samples were analyzed. Among the 80 

analyzed samples of mango, 4 were 

contaminated with pesticides. Three samples of 

mango were contaminated by cypermethrin, 1 

sample was contaminated by dimethoate. The level 

of detected cypermethrin residues (0.185 mg/kg, 

0.280 mg/kg and 0.314 mg/kg, respectively) were 

below EU-MRLs and the level of detected 

dimethoate residue (0.291 mg/kg) was above 

MRLs; out of 80 analyzed samples of litchi, 5 had 

pesticide residues. Two samples were contaminated 

by cypermethrin, 2 were contaminated with 

chlorpyrifos and 1 with acephate. The level of 

detected cypermethrin (0.121 mg/kg and 0.179 

mg/kg, respectively) and acephate residues (0.180 

mg/kg) were above EU-MRLs and the level of 

detected chlorpyrifos residues (0.020 mg/kg and 

0.033 mg/kg, respectively) were below EU-MRLs; 

among the 55 analyzed samples of guava, 3 

contained pesticide residues. Two samples were 

contaminated by cypermethrin (0.104 mg/kg and 

0.135 mg/kg, respectively), which was above EU-

MRL, 1 sample was contaminated by acephate 

(0.290 mg/kg), which was also above EU-MRLs;  

out of 25 analyzed samples of ber, 1 sample was 

contaminated by chlorpyrifos (0.119 mg/kg), which 

was above MRL. This study reflects the scenario of 

pesticide residue contamination in the selected 

fruits collected from different locations of 

Bangladesh, which will help the consumer to be 

aware of their health and safety. 

Monitoring of multiple pesticide residues in 

betel leaf collected from different regions of 

Bangladesh 

An easy and efficient multiple pesticides residue 

analytical method using Quick, Easy, Cheap, 

Effective, Rugged and Safe (QuEChERS) 

extraction technique and Gas Chromatography 

(GC) coupled with Flame Thermionic Detector 

(FTD) and Electron Capture Detector (ECD) were 

used for the determination of 7 organophosphorus 

and 2 synthetic pyrethroid pesticide residues in the 

samples of betel leaf collected from different 

locations of Bangladesh. A total of 64 samples 

were analyzed. Among the analyzed samples of 

betel leaf, 6 were contaminated with cypermethrin 

at a level ranged from 0.079 to 0.218 mg/kg. The 

level of detected cypermethrin residues were below 

MRLs. This study reflected the scenario of 

pesticide residue contamination in betel leaf 

collected from different locations of Bangladesh. 

Monitoring of multiple pesticide residues in 

water using quechers extraction and gas 

chromatography 

A simple and efficient multiple pesticide residues 

analytical method using QuEChERS extraction and 

Gas Chromatography coupled with Electron 

Capture Detector (ECD) has been used to 

determine 19 organochlorine pesticides in drinking 

water. The water samples were collected from 

different regions of Bangladesh and carried to the 

Pesticide Analytical Laboratory for the 

identification and quantification of selected 

pesticide residues in water. A total of 48 samples 

were analyzed. Among the analyzed samples, none 

of them contained selected pesticide residues. 

Development and validation of a method for 

estimation and decontamination of fenitrothion 

and quinalphos residues in tomato (Solanum 

lycopersicum) 

Development and validation of an effective 

analytical method for decontamination of 

fenitrothion and quinalphos in tomato (Solanum 

lycopersicum) were studied. The extraction and 

clean up was done with QuEChERS (Quick, Easy, 

Cheap, Effective, Rugged and Safe) method and 

the estimation was done by using Gas 

chromatography with flame thermionic detector 

(GC-FTD). At four fortification levels of 0.05, 0.1, 

0.2 and 0.3 mg/kg in tomato, the recoveries ranged 

from 96.6% to 101.2 % with precision in case of 

repeatability (RSDr) of ≤ 3.89 % which were 

within acceptable limit. The limit of detection 

(LOD) and limit of quantification (LOQ) were 

found to be 0.005 and 0.05 mg/kg, respectively. On 

the other hand, the decontamination study specified 

that, dipping in 2% salt (NaCl) solution could 

reduce more effectively than other treatments 

ranged from 60-70% and 57-67% residue of 

fenitrothion and quinalphos in tomato, respectively 

while the cumulative effect of dipping and boiling 
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caused substantial reduction in residues up to 95%. 

However, fenitrothion and quinalphos were likely 

to hydrolyse in alkaline and acidic condition but 

both were highly susceptible to salty media. This 

study might help to standardize simple cost 

effective strategies to eliminate fenitrothion and 

quinalphos residues from tomato in 0-4 days after 

spray (DAS) which could be practiced simply by 

homemakers.   

Detection and quantification of different 

pesticides residue in dry fish collected from 

different locations 

Development and validation of two effective 

analytical methods for the analysis of seven 

organophosphorus and nineteen organochlorine 

pesticides in dry fish by using Gas chromatography 

with Flame Thermionic Detector (GC-FTD) and 

Electron Captured Detector (GC-ECD), 

respectively were studied. The extraction and 

cleaned up was done with QuEChERS (Quick, 

Easy, Cheap, Effective, Rugged and Safe) method. 

At fortification levels of 0.05, 0.1, 0.2 and 0.3 

mg/kg in dry fish, recoveries ranged from 97.4-

111.2% in OPP and 87.2-115.6% in OCP. There 

relative standard deviation in case of repeatability 

(RSDr) was ≤ 9.56% in OPP and ≤ 13.57% in 

OCP. The limit of detection (LOD) and limit of 

quantification (LOQ) were set up to 0.005 and 0.05 

mg/kg, respectively. On the other hand, a total of 

ninety two dry fish samples of nine different fish 

were collected from eight regions of Bangladesh 

for the quantification of pesticide residue. Among 

them, 42 samples were contaminated with the 

residues of dimethoate, fenitrothion, chlorpyrifos, 

acephate, diazinon and 4,4 DDE. These residues 

were ranges from 0.017 to 2.99 mg/kg, where 

around fifteen per cent of total analyzed samples 

were found in above MRL. Samples of Loitta, 

Kanchki and Paysha were found contaminated 

most while maximum contamination was found in 

dried fishes collected from Barishal followed by 

Jamalpur. In addition, Chepa collected from 

Khagrachori showed the residue contamination 

about six times higher than MRL which was 

alarming for consumers.  

Purity analysis of different marketed pesticide 

groups 

The study was undertaken to determine the purity 

of available marketed brands of eight selected 

pesticide groups collected from local markets of 

nine different locations. The total number of 

pesticide brands was 105 and 84% of the tested 

brands were found more than 90% pure in terms of 

active ingredient (AI) presence. The purity range of 

about 16% of the total tested brands was below 

90% pure of which one brand contained only 49% 

AI. 

 



 

 

 

 

 

HARS, Khagrachari 

Evaluation of jackfruit germplasm in the hill 

region 

Evaluation of existing eleven jackfruit germplasm 
was done at fruit farm of HARS, Khagrachari 
during the year 2017-18 with the objective to 
identify superior small sized jackfruit germplasm 
with high yield potentiality and edible qualities. 
Yield and yield components of the jackfruit 
germplasm revealed that number of fruits per plant 
ranges from 25-118. AH Kha 005 produced the 
maximum number of fruits (118) followed by AH 
Kha 004 (84) and the minimum was recorded in 
AH Kha 011 (25). Among the eleven germplasm, 
five produced more than 60 fruits per plant 
indicating high yielding potentiality. Single fruit 
weight ranges from 2.55-4.38 where AH Kha 004 
produces highest (4.38 kg) individual fruit weight 
followed by AH Kha 011 (4.10 kg) and the lowest 
was found from AH Kha 005 (2.55 kg). TSS 
content of the fruits varied from 14-22 where AH 
Kha 005 and AH Kha 007 produced the highest 
TSS (22%). Yield (kg/plant) showed the highest 
(434.67 kg) in AH Kha 004 and lowest in the line 
AH Kha 011 (76.33 kg). The edible portions were 
varied from (34.33%-53.0%) where AH Kha 005 
was the highest (53.0%) followed by AH Kha 010 
(52.67%) and the lowest was observed in AH Kha 
009 (34.33%). 

Performance of mango (Kanchamitha) 

germplasm at hilly region 

An experiment was conducted for the evaluation of 
one Kanchamitha mango germplasm (MI Kha 001) 
at the Hill Agricultural Research Station, 
Khagrachari during 2017-18. The full blooming 
period was third week of February. The tree habit 
was spreading to intermediate type. 1ST harvesting 
period was May 10, 2018. Total Soluble Solids 
(TSS) was 7.9% and edible portion were found 
(78.03%). Overall growth conditions of the 
germplasm were found satisfactory. Considering 

the fruit characters and edible quality MI Kha 001 
was considered as a promising green mango 
germplasm (Kanchamitha). 

Evaluation of indigenous ber germplasm at 

Khagrachari 

A study was conducted at the Hill Agricultural 
Research Station in Khagrachari hill district on 
thirty one local ber genotypes during August 2017 
to March 2018. Average individual fruit weight 
ranged from 6.83 g to 15.33 g. The genotype ZM 
Kha 30 produced the highest individual fruit weight 
(15.33 g) and lowest in ZM Kha 008(6.83g). Fruit 
weight (12 fruit) of different ber genotypes ranged 
from 82-184g. The genotype ZM Kha 024 and ZM 
Kha 30 produced the highest fruit weight (184 g) 
followed by ZM Kha 017 (176 g) and lowest in ZM 
Kha 008 (82.0 g). Fruit length of different 
genotypes varied from 2.08 g (ZM Kha 021) and 
2.95 g (ZM Kha 017) and fruit breadth ranged from 
1.94g (ZM Kha 005) to 2.89 g (ZM Kha 030).  
Weight of edible portion (12 fruit) varied from 64 g 
(ZM Kha 021) to 175 g (ZM Kha 024). Edible 
portion (%) ranged from 69.64% (ZM Kha 021) to 
95.11% (ZM Kha 024). TSS of ber genotypes 
varied from 8.0% (ZM Kha 030) to 18.5% (ZM 
Kha 017). 

Evaluation of sweet orange germplasm in the 

hilly region 

The experiment was conducted to study the 
performance of sweet orange germplasm collected 
from different locations of CHT and planted at 
HARS, Khagrachari. Two germplasm viz. CS Kha 
001, CS Kha 002 and a check variety BARI Malta-
1 were evaluated to identify promising sweet 
orange germplasm in respect of fruit bearing, fruit 
quality and yield potentiality. Flowering time 
ranges from February to March in case of CS Kha 
002 and BARI Malta-1 but in case of CS Kha 001 
it was March. Harvesting time was late 
(November) in case of CS Kha 001. All the 
germplasm produced profuse fruit plants. No. of 
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fruits per plants was highest (228) in BARI Malta-1 
while lowest (77) in CS Kha 002. Individual fruit 
weight was also varying from 139.32-204g. The 
biggest (204 g) fruit are recorded in CS 002 and the 
smallest (139.32) was observed in BARI Malta-1. 
Weight of fruits per plant was highest (31.76 kg) in 
BARI Malta-1while in case of CS Kha 001 it 
produces yield of 28.06 kg/plant and lowest (15.71 
kg) in CS Kha 002. Number of seed ranges from 
10-25.Seed width ranges from 5-6 mm and seed 
length was ranged from 13-14. 100 seeds weight 
observed the lowest (9.3 g) in CS Kha 001 and the 
highest (22.5 g) in BARI Malta-1 where in case of 
CS Kha 002 was found 10.0 g. TSS ranges from 
7.5 to 8.5 % brix and the mean was 7.93% brix. 

In-situ evaluation of year round pummelo 

germplasm 

The study was conducted at Protap Para, 
Khagrachari Sadar during the year 2017-18. One 
year round pummel germplasm (CG Kha 001) was 
selected for the evaluation along with a normal 
season control. Mainly year round bearing occurred 
in the germplasm. Maximum numbers of mature 
(81) and immature (83) fruits were found in the 
month of October and April, respectively. Average 
fruit weight was 1.39 kg. The maximum edible 
portion was obtained (38.59%) and the highest TSS 
(9%).The average number of fruits per month 
(15.42) was collected from CG Kha 001. 
Consideration of fruit characteristics, edible 
quality, TSS, percent edible portion and yield 
potentialities, the germplasm CG Kha 001 was 
found promising. 

Evaluation of late-season pummelo germplasm 

in the hilly region 

The study was conducted at the Hill Agricultural 
Research Station, BARI and Khagrachari during 
the year 2015-16, 2016-17 and 2017-18. One off-
season/late season pummelo germplasm 
(CGKha001) was selected for the evaluation along 
with a check variety (BARI Batabilebu-5). Mainly 
late variety, harvesting time December to January. 
High yielder (107 fruits/plant and 154.1 kg/plant) 
on 12 year old plant compared to check variety 
(18.33 fruits/plant and16.04 kg/plant). Fruits of the 
proposed line are Pyriform shape, large size 
average individual fruit weight (1450 g) with 
excellent light yellow colour of rind where check 
variety produced less (875 g). Pulp is very sweet in 
taste, soft juicy, light pink in colour, having 
pleasant aroma and bitterness. Average edible 

portion is high (67. 55%).Average TSS is 
comparatively high (9. 30%) than check variety 
(9.05%). Fruit retention percentage is very high. 
Seeds are small in size (weight of 100 seed is 40.44 
g). The variety is less susceptible to insect- pests 
and diseases. The plant can survive in drought 
condition. 

Growth, yield and quality of mandarin as 

influenced by fertilizer application, methods and 

amount of irrigation in the hilly region 

An experiment was conducted at Hill Agricultural 
Research Station, Khagrachari on the existing 
orchard to find out the growth, yield and quality of 
mandarin influenced by fertilizer application, 
methods and amount of irrigation in the hilly 
region of Bangladesh. The experiment was set up 
during December 2016 at 4 years old orchard of 
mandarin (var. BARI Komola-2). Plant to plant 
spacing was about 5m × 5m. Six treatments were 
distributed in a Randomized Complete Block 
Design with 04 replications. The treatments were 
T1: Farmers’ practice; T2, T3 and T4 consisted of 
irrigation by ring basin method at 15 days interval 
(November-May) with fertilizer applied at 2, 3 and 
4 months interval, respectively; T5 and T6 were of 
drip irrigation at 5 days interval (November-May) 
with fertilizer application at 2 and 1 month’s 
interval, respectively. Due to unusual rainfall 
during supposedly dry months and varietal 
contamination among plants of the experimental 
orchard, it is strongly suggested to restart the 
experiment at a new orchard. 

Adaptive trial of potato with newly released 

varieties 

The experiment was carried out at Hill Agricultural 
Research Station (HARS) and farmer’s field of 
Khagrachari Sadar during rabi 2017-18 to evaluate 
the comparative performance of BARI released high 
yielding potato varieties. Ten BARI released potato 
varieties were tested. Among the tested varieties 
BARI Alu-41 gave the highest tuber yield (26.56 t 
ha-1). All the varieties produced above 20.00 t ha-1 
tuber except BARI Alu-13. BARI Alu-13 produced 
the lowest tuber yield (18.84 t ha-1). BARI Alu-41 
produced the highest gross return (Tk. 225760 ha-1) 
and gross margin (Tk. 126600 ha-1). 

Characterization and evaluation of turmeric 

lines 

The experiment was conducted at Hill Agricultural 
Research Station, Khagrachari during May, 2017 to 
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February, 2018. Four turmeric lines were 
considered for evaluation in RCB design with three 
replications. The highest leaf length (48.00 cm) 
was found in CL Kha 006 followed by CL Kha 002 
(43.61 cm) which was statistically similar to CL 
Kha 003 (42.38 cm). The highest number of 
primary fingers / clump (14) and secondary fingers 
/ clump (22.00) was obtained from CL Kha 009 
which was statistically similar to CL Kha 002. 
Weight of primary fingers (222.67 g) and mother 
rhizomes per clump (96.00 g) were highest in CL 
kha002 and that were statistically similar to CL 
Kha 006. CL Kha 002 possessed the highest finger 
breadth (2.70 cm) which was statistically similar to 
CL Kha 009 (2.30 cm) followed by CL Kha 003 
and CL Kha 006. Weight of secondary finger/ 
clump (119.33 g) and rhizome yield /clump was 
highest (438.00 g) in CL Kha 002 followed by CL 
Kha 006. CL Kha 002 produced the highest fresh 
yield (22.95 t/ ha) which was statistically similar to 
CL Kha 006 (22.01 t/ha). 

Effect of blanching time and drying method on 

the quality of black pepper 

The experiment was conducted at Hill Agricultural 
Research Station, Khagrachari during December, 
2017. Black pepper berries were blanched in boiled 
water for 1, 2, 3, 4, 5 minutes comparing with 
unblanched berries followed by sun drying and 
mechanically drying. Blanched berries needed 
lowest time for drying compared to unblanched 
berries. Mechanical dryer needed lowest time 
compared to sun drying to get dried berries. 
Moisture content after drying was highest in sun 
dried berries and lowest (7- 5%) in mechanically 
dried berries. Moisture percentage of traditionally 
processed berries (unblanched) was highest 
compared to blanched berries. Drying duration and 
moisture content after blanching decreased with the 
increase of blanching time. For moisture content 
after drying and dry matter content after drying, 
there was no differences among the blanching 
times. 

Characterization of cowpea germplasm 

This experiment was conducted at the hill valley of 
Hill Agricultural Research Station, Khagrachari. In 
case of vegetative characters, intermediate growth 
pattern, sub-globes, terminal leaflet and glabrescent 
plant hairs were found in all accessions. All the 
accessions showed two growth habits, three types 
of seed, two types of twining tendency, two types 
of pod curvature, and two raceme positions. 

Quantitative characters showed variation in days to 
50% flowering ranged from 65 to 83 days, 1stpod 
maturity ranged from 90 to 112 days, pod length 
ranged from 15 to 17.44 cm. Accession BD-1604 
showed first flowering and maturity and BD-10003 
late flowering and maturity. Accession BD-8348 
showed maximum pod length and seed per pod. 

Design and development of low cost 

microcontroller based automatic irrigation 

systems for orchard and field crops 

An experiment is going on at Hill Agricultural 
Research Station, Khagrachari to develop 
automatic irrigation system affordable for medium 
and marginal farmers to apply exact amount of 
water at the right time with minimum involvement 
of human laborers. These systems will work based 
on Arduino open-source microcontroller. Soil 
moisture sensor, sonar sensor and PIR motion 
sensor will be used along with relevant electronic 
components. Primary goal is to build a prototype 
and on the basis of laboratory observations proper 
modifications will be made to set in the fields. In 
the first year essential and basic components have 
been procured including both software and 
hardware. Prototypes will be built in the coming 
year. 

HTARS Ramgarh 

Evaluation of Indian dillenia germplasm in hilly 

region 

Three Indian dillenia germplasm were evaluated at 
the Hill Tracts Agricultural Research Station, 
Ramgarh, Khagrachari during the year 2017. The 
line DI Ram 003 produced the maximum number of 
fruits (550/plant) while heavier fruit (750.2 g/fruit) 
was produced by the line DI Ram 005. The 
maximum fruit yield (406.64 kg /plant) was obtained 
from the line DI Ram 005 and the lowest yield 
(104.73kg/plant) was recorded in DI Ram 002.  

Evaluation of golden apple germplasm in the 

hilly region 

Four Golden apple germplasm were evaluated at 
the Hill Tracts Agricultural Research Station, 
Ramgarh, Khagrachari during the year 2017. The 
line SD Ram 001 produced the maximum number 
of fruits (3500/plant) and heavier fruit (100.2 
g/fruit) was produced also by the line SD Ram 001. 
The maximum fruit yield (350.70 kg /plant) was 
obtained from the same line and the lowest yield 
(38.55kg/plant) was recorded in SD Ram 004. 
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Evaluation of advance sapota germplasm 

Five sapota germplasm were evaluated at Hill 

Tracts Agricultural Research Station, Ramgarh, 

Khagrachari during the year 2018. The line AS 

Ram 005 produced the maximum number of fruits 

(562/plant) while bigger fruit (171.3g) was 

produced by the line AS Ram 001. The maximum 

fruit yield (87.11 kg/plant) was obtained from the 

line AS Ram 005 and the maximum TSS (20.6%) 

was recorded in AS Ram 004.  

Evaluation of star gooseberry germplasm in hill 

region 

Five germplasm of star gooseberry fruits were 

evaluated at Hill Tracts Agricultural Research 

Station, Ramgarh, Khagrachari during 2017. The 

higher number of fruits (620/plant) was found from 

PA Ram 001 and weight of fruits (3.74 kg/plant) 

was harvested from the same germplasm and TSS 

(%) was almost similar in both germplasm. 

Evaluation of monkey jack germplasm in hill 

region 

Five germplasm of monkey jack fruits were 

evaluated at Hill Tracts Agricultural Research 

Station, Ramgarh, Khagrachari during 2017. The 

maximum number of fruits (322) was found from 

AL Ram 001 and weight of fruits (59.96 kg/plant) 

was harvested from the same germplasm and TSS 

(%) was also the highest (16.76%) in AL Ram 001. 

Evaluation of sweet orange germplasm in hill 

region 

Two germplasm of sweet orange fruits were 

evaluated at Hill Tracts Agricultural Research 

Station, Ramgarh, Khagrachari during the year 

2017. The maximum number of fruits (145.27), 

weight of fruits (26.13 kg) was obtained from the 

germplasm CS Ram 001 but TSS was little bit 

higher (8.1%) in BARI Malta-1followed by CS 

Ram 001 (7.7%). 

Evaluation of coloured sweet orange germplasm 

in hill region 

Thirty germplasm of colored sweet orange were 

evaluated at Hill Tracts Agricultural Research 

Station, Ramgarh, Khagrachari during the year 

2017. Plant height, base girth, number of main 

branch/plant, plant spread (N-S), plant spread (E-

W) range were 1.56-2.23, 4.5-10, 1-3, 50-110 and 

60-85, respectively.  

Evaluation of china mandarin germplasm in hill 

region 

Forty germplasm of China Mandarin were 
evaluated at Hill Tracts Agricultural Research 
Station, Ramgarh, Khagrachari during the year 
2017. Plant height, base girth, number of main 
branch/plant, plant spread (N-S), plant spread (E-
W) range were 1.32-2.22m, 6.8-9.2cm, 2.0-3.0, 85-
121cm and 80-145cm, respectively.  

Performance of tisa germplasm in the hilly 

region 

Five germplasm of Tisa fruits were tested at Hill 
Tracts Agricultural Research Station, Ramgarh, 
Khagrachari during the year 2017. The maximum 
number of fruits (171), weight of fruits (19.04 kg) 
was obtained from the germplasm PC Ram 003 and 
TSS (%) was also recorded highest (22.5%) in PC 
Ram 003 followed by PC Ram 005 (22.4%). 

Evaluation of jaboticaba germplasm in hilly 

region 

Five germplasm of jaboticaba fruits were evaluated 
at Hill Tracts Agricultural Research Station, 
Ramgarh, Khagrachari during April, 2017-2018. 
The maximum number of fruits (729/plant) was 
found from EC Ram 004 and weight of fruits (4.67 
kg/plant) was harvested from the same germplasm 
and TSS (%) was also the highest (11.9%) in EC 
Ram 003. 

Evaluation of coloured flash (binny) jackfruit 

germplasm in the hilly region 

The experiment was conducted at the Hill Tracts 
Agricultural Research Station, Ramgarh, 
Khagrachari during 2017. The maximum yield per 
plant (276.5 kg) was obtained from AH Ram 001 
(C) followed by AH Ram 002 (C) (225.6 kg) and it 
was the lowest in AH Ram 003 (C) (36.0 kg). The 
highest edible portion was found in AH Ram 001 
(C) (48.3%) and the lowest was obtained from AH 
Ram 003 (47.3%). 

Performance of grafted and seedling plants of 

velvet apple var. BARI Bilati gab-1 

The experiment was conducted at the Hill Tracts 
Agricultural Research Station, Ramgarh, 
Khagrachari during 2017 to observe the 
performance of grafted and seedling plants of 
BARI Bilati gab-1. Average plant height (1.24 m), 
number of branches/plant (8.80), base girth (19.1 
cm) were found from grafted plant. In case of 
seedling plant, average plant height (4.67m), 
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number of branches/plant (6), base girths (26.4 cm) 
were recorded. The higher number of fruits 
(24.4/plant) was obtained from grafted plant 
compared to seedling plant (20.0/plant). 

Integrated nutrient management for mango var. 

BARI Aam-3 in hilly region 

An experiment was conducted at Hill Agriculture 
Research Station of Ramgarh, Khagrachari during 
the year 2016-2017 and 2017-2018 to evaluate the 
effects of N, P, K and S on the yield and yield 
components of Mango. The experiment was 
arranged in a randomized complete block design 
comprising one absolute control treatment along 
with thirteen other treatment combinations having 
four levels each of nitrogen (0, 200, 400 & 600 g 
tree-1), phosphorus (0, 50, 100 & 150 g tree-1), 
potassium (0, 150, 300 & 450 g tree-1) and sulphur 
(0, 25, 50 & 75 g tree-1) along with a blanket dose 
of Zn10B5 g tree-1 and cowdung 5 kg tree-1.There 
was positive impact of each nutrient on the yield 
and yield attributes of mango. Highest number of 
fruits plant-1 (71.73 in 2016-17 and 80.57 in 2017-
18), single fruit weight (295 g in 2016-17 and 303 g 
in 2017-18), fruit length (7.18 cm in 2016-17 and  
7.28 cm in 2017-18), fruit diameter (6.56 cm in 2016-
17 and 9.85 cm in 2017-18) and edible portion (165 g 
in 2016-17 and  168.8 g 2017-18) were recorded in 
T4 (N400P100K300S50) treatment. Average highest fruit 
yield of 23.31 gm tree-1 also recorded from same 
treatment. From the regression equation, the 
optimum dose of nitrogen, phosphorus, potassium 
and sulphur were found 381.1, 94.3, 324.9 and 49.6 
g tree-1.  

Adaptive trials with BARI hybrid maize in 

different hilly districts 

The work was carried out to determine the 
performance of five BARI released maize hybrids 
namely BARI Hybrid Maize-9, BARI Hybrid 
Maize-12, BARI Hybrid Maize-13, BARI Hybrid 
Maize-14, BARI Hybrid Maize-15 and one 
commercial hybrid (Sunshine) at Hill Tracts 
Agricultural Research Station, BARI, Ramgarh, 
Khagrachari Hill District during rabi 2017-18.All 
the maize hybrids as well as commercial one 
showed significant differences for days  to silking, 
days to tasseling, plant height, ear height, cob 
length, cob diameter, number of cob per plot, No. 
of grain per cob,1000 grain weight, grain yield per 
plot and  grain yield (t/ha). Where one year height, 
days to silking and grain yield showed 
significances differences at 5% level besides other 

parameters showed 1% level of significance. BARI 
Hybrid Maize-9 was the tallest 225 cm and BARI 
Hybrid Maize-14 was the dwarf 156.4 cm. BARI 
Hybrid Maize-9 also bears the highest value 117.9 
cm for ear height while BARI Hybrid Maize-14 
had the lowest 80.2 cm ear height. The hybrid 
BARI Hybrid Maize-14 became earlier silking 
stage than other hybrids. The highest cob length 
was recorded in BARI Hybrid Maize-9 and lowest 
one BARI Hybrid Maize-15. Bold seeded entry 
was recorded as commercial hybrid sunshine 
followed by BHM-15 whereas BHM-9 bears the 
smaller sized seeds. Number of grain per cob 
observed higher in BHM-9 (530) followed by 
BHM-12 (383).The number of cob per plot was 
highest in 77 found of most of the varieties. The 
hybrid sunshine showed better performance 
regarding to yield 10.955 t/ha mostly similar as 
BHM-9 (10.380 t/ha) followed by BHM-15, BHM-
13, BHM-14, BHM-12 respectively. Therefore 
high yield scorer is also suited for favorable 
environments to hilly areas of Bangladesh. 

ARS Raikhali 

Performance of BARI released mango varieties 

in Chittagong Hill Tracts 

An experiment was conducted on the existing ten 
years old mango orchard with BARI Aam-1, BARI 
Aam-2, BARI Aam-3, BARI Aam-4 and BARI 
Aam-8 at hill valley of Hill Agricultural Research 
Station at Raikhali in Rangamati Hill District 
during 2017-18 with an objective to verify their 
performance. The maximum plant height (778 cm), 
highest fruits per plant (364) and yield (25.8 t/ha) 
were observed in BARI Aam-8. The heaviest fruit 
(416 g), highest edible portion (69 %) were found 
in BARI Aam-4. The maximum TSS (16.0%) was 
recorded in BARI Aam-3. The lowest number of 
fruits per plant (108), edible portion (52%) and 
fruit yield (5.0t/ha) were found in BARI Aam-1. 

Evaluation of kanchamitha mango germplasm 

at hill valley in Chittagong Hill Tracts 

An experiment was conducted on the existing five 
years old mango orchard with MI Rai 005, MI Rai 
006, MI Rai 007, MI Rai 008 genotypes and BARI 
Aam-9 (kanchamitha mango as control treatment) 
at hill valley of Hill Agricultural Research Station 
of Raikhali, Kaptai in Rangamati Hill District 
during 2017-18 to find out the best kanchamitha 
mango genotype. The highest number of fruits per 
plant (232) was found in MI Rai 008 and the lowest 
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number of fruits per plant (17) was in MI Rai 006. 
The heaviest individual fruit weight (260.67 g) was 
recorded in MI Rai 008 and highest edible portion 
(81.2%) was found in MI Rai 005 on the other hand 
lowest fruit weight (111.33 g) was found in MI Rai 
007. The maximum TSS (9%) was found in BARI 
Aam-9 but gave the lowest edible portion (76.1%). 
Genotype MI Rai 008 was found very well in 
organoleptic test. 

Effect of post-harvest pruning on maintaining 

tree size and quality yield of mango in hilly area 

An experiment was conducted at the existing ten 
years old mango orchard of BARI Aam-3 at Hill 
Agricultural Research Station at Raikhali in 
Rangamati Hill District during 2017-18. Maximum 
number of shoot (3.9) was developed from the 
plant which was pruned 40 cm from the shoot apex. 
In contrary minimum shoot (2.5) was developed 
from P1 (10 cm) treatment. Average number of 
fruits per plant (180) and fruit yield (7.0 t/ha) were 
also highest in P2 (10 cm) treatment and lowest 
(101) in P3 (20 cm) treatment. The heaviest average 
individual fruit (145.1 g), maximum fruit length 
(9.2 cm), fruit breadth (6.0 cm), thickness (5.7 cm) 
were was recorded in P5 (40 cm) treatment, highest 
edible portion (62.9%) were was recorded in P4 (30 
cm) treatment, whereas the lightest individual fruit 
(124.5 g), minimum fruit length (8.5 cm), fruit 
breadth (5.8 cm) and thickness (5.4 cm) were found 
in control treatment (without pruning). The highest 
TSS (17.4%) was recorded in P3 (20 cm) treatment 
and the lowest (16.0%) in P2 (10 cm) treatment. 
The minimum fruit yield (3.5 t/ha) was recorded in 
P3 (20 cm) treatment. 

Evaluation of Jamun (Syzygium cuminii) in hilly 

area of Rangamati 

An experiment with four Jamun genotypes was 
conducted on four years old jamun genotypes 
established in minor fruit block of Hill Agricultural 
Research Station, Raikhali, Rangamati Hill District 
during 2017-18. The highest number of fruits per 
tree (6315) was recorded in SC Rai 011 where as 
the lowest fruits (832) found in SC Rai 014. On the 
other hand, the maximum fruit length (2.8 cm) and 
breadth (2.22) was found in SC Rai 010 and SC Rai 
008 respectively, individual fruit weight (8.1 g), 
yield per plant (7.3 kg) flesh thickness (0.8 mm), 
was also recorded in SC Rai 008, maximum edible 
portion (86.1%) was found in SC Rai 010 and 
highest TSS (14.0 %) was recorded in SC Rai 009. 
Fruits of all the genotypes were black in color, 

oblong in shape with flat fruit apex. The 
organoleptic test of SC Rai 008 and SC Rai 009 
were very well in taste. 

Evaluation of wood apple (Feronia limonia) in 

hilly area of Rangamati 

An experiment on the evaluation of wood apple in 
hill valley was conducted with four genotypes at 
Hill Agricultural Research Station (HARS), 
Raikhali, Rangamati Hill District during 2017-18. 
Maximum number of fruits (165), yield per plant 
(75.2 kg) and edible portion (58.0 %) was found in 
FL Rai 003 germplasm and it was very well in 
organoleptic test. 

Evaluation of phalsa (Grewia asiatica L.) in hilly 

area of Rangamati 

An experiment on the evaluation of phalsa in hill 
valley was conducted at the established minor fruits 
orchard of Hill Agricultural Research Station, 
Raikhali, Rangamati Hill District during 2017-18. 
Maximum number of fruits per plant (11400), fruit 
length (9.24 mm), highest TSS (25.6 %) and fruit 
yield (3.3 t/ha) was found in the genotype GA Rai 
002 on the other hand highest 100 fruit weight 
(60.1 g) was measured in the genotype GA Rai 
003. 

Evaluation of pummelo (Citrus grandis Osbeck) 

in hilly region of Rangamati 

An experiment with ten genotypes of pummelo was 
conducted at the existing ten years old pummelo 
orchard collected from different parts of 
Chittagong Hill Tracts at hill valley of Hill 
Agricultural Research Station of Raikhali in 
Rangamati Hill District during the period of 2017-
18 for the evaluation of superior pummelo lines in 
hilly region. The maximum number of fruits per 
plant (86) was observed in CG Rai 008 followed by 
CG Rai 046 (78), whereas the minimum (13) in CG 
Rai 011. The earliest flowering (mid February) was 
recorded in CG Rai 006 and the latest (mid March) 
in CG Rai 046. Quality fruit was observed in CG 
Rai 007, CG Rai 008, CG Rai 011, CG Rai 046 and 
CG Rai 051 by organoleptic test. 

Collection and evaluation of citrus fruit 

germplasm from hilly areas 

A total of 50 citrus germplasm were selected 
through preliminary evaluation from two Citrus 
Fruit Shows held in Rangamati and Bandarban Hill 
District collected from these two districts and other 
places even from foreign country during 2013-16. 
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Among collected germplasm, 19 germplasm were 
pummelo, 14 were mandarin, 03 were sweet 
orange, 08 were lemon and 04 were lime. 
Minimum three (03) of each collected genotypes 
were transplanted to main field during 2014, 2015 
and 2016. 

Collection and evaluation of pumpkin lines 

during winter season at hill valley 

The experiment was conducted at Hill Agricultural 

Research Station, Raikhali, Rangamati Hill District 

during 2017-18 to find out the suitable pumpkin 

lines to release as a variety and to utilize in future 

breeding program of pumpkin. Experimental lines 

varied significantly for their response to days to 1st 

flowering (DFF), node order of first female flower 

(NFF), fruit length (FL), fruit width (FW), flesh 

thickness (FT), individual fruit weight (IFW), yield 

and TSS (%). Of these, DFF ranged from 70-83, 

NFF 13.7-19.7, FL 9.3-28.2, FW 11.7-27, FT 2.7-

5.0, yield (t/ha) 13.8-33.3 and TSS (%) 3.9-14.2. 

Minimum node order of first female flower (13.7) 

was observed in CM Rai 005. The highest yield 

(33.3 t/ha) was found in CM Rai 013 followed by 

CM Rai 009 (31.5 t/ha) and lowest (13.8 t/ha) was 

found in CM Rai 011 treatment. 

Collection and evaluation of year round 

muskmelon lines at hill valley of Chottrogram 

Hill Tracts 

The experiment was conducted at Hill Agricultural 

Research Station, Raikhali, Rangamati Hill District 

during 2017-18 to find out the suitable muskmelon 

lines which is year round in character to release as 

a variety and to utilize in future breeding program 

of muskmelon. Experimental lines varied 

significantly for their response to days to 1st female 

flowering (DFF), node order of first female flower 

(NFF), fruits per plant (FPP), fruit length (FL), fruit 

girth (FG), flesh thickness (FT), average fruit 

weight (AFW), yield per plot and TSS (%). Of 

these, DFF ranged from 68.33-50.00, NFF 2.00-

4.33, FPP 9.33-1.33, FL 15.73-25.00, FG 7.93-

10.14, FT 2.20-2.70, AFW(gm) 637-1266.45,yield 

per plot (gm/2.25m2) 6960.12.1-1516.67, 

yield(t/ha) 30.93-6.74 and TSS (%) 2-5. Minimum 

node order of first female flower (2.00) was 

observed in CM Rai 009. The highest yield (30.93 

t/ha) was found in CM Rai 009 followed by CM 

Rai 004 (28.73 t/ha) and lowest (6.74 t/ha) was 

found in CM Rai 015 treatment. 

Evaluation of newly collected french bean 

The experiment was conducted at Hill Agricultural 
Research Station, Raikhali, Rangamati Hill District 
during 2017-18 to find out the suitable French bean 
lines to release as a variety. Here BARI Jharsheem-
2 used as check variety. Experimental lines varied 
significantly for their response to plant height at 
50% flowering (PH50F), plant height at maturity 
(PH), pod length (PL), width of pod (PW), No. of 
green pod per plant(GP), days to 50% flowering, 
individual pod weight (IPW), pod yield per plot 
(kg), pod yield per hector (ton) (PY), seed yield per 
plot (kg) and seed yield per hectare (ton) (SY). Off 
these, PH50F ranged from 35.13-197.33, PH 404-
276.67,PL 12.07-20.2,PW 0.73-1.63, GP 1349-
965.67, IPW 9-4, PY (t) 21.94-10.63 and SY (t) 13-
7.89. The highest seed yield (13 t/ha) was found in 
PV Rai 001 followed by PV Rai 003 (12.10 t/ha) 
and lowest (6.96 t/ha) was found in check variety 
(BARI Jharsheem-2). 

OFRD Bandarban 

On-farm trial of BARI wheat varieties in hilly 

areas 

The trial was conducted at Bakichara and 
Kyamlong Para hill valleys in Bandarban during 
the rabi season, 2017-18 to compare the 
performance/suitability of BARI wheat varieties in 
the hilly region. Three varieties were evaluated in 
this experiment. Among the three varieties BARI 
Gom-30 gave the highest yield (3.61 t ha-1) 
followed by BARI Gom-26 (3.12 t ha-1).  BARI 
Gom-28 gave the lowest yield (2.82 t ha-1). BARI 
Gom-30 also produced the highest yield (3.05 t ha-

1) in the previous year. 

On-farm trial of BARI winter tomato variety in 

hilly areas 

The experiment was conducted to evaluate the 
performance of BARI winter tomato varieties at 
Bakichara and Kyamlong Para hill valleys in 
Bandarban during the rabi season, 2017-18. 
Tomato varieties, tested in this experiment, showed 
significant variation on individual fruit weight (g) 
and yield hectre-1. BARI tomato-17 gave the 
highest individual fruit weight (119 g) and yield 
(51.06 t/ha). The lowest individual fruit weight was 
observed in BARI tomato-18 (42 g) and yield 
(33.28 t/ha) followed by BARI tomato-16 (43 g) 
and yield (41.23 t/ha) and local cultivar. The 
highest gross margin was obtained from BARI 
tomato-17 (7, 14,080 ha-1) followed by local 
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cultivar (4, 84,100 Tk ha-1) and BARI tomato-16 
(4, 13,450 Tk ha-1) whereas the lowest was found 
in BARI tomato-18 (190,000 Tk ha-1).  

On-farm trial of BARI winter hybrid tomato 
variety in hilly areas 

The experiment was conducted to evaluate the 
performance of BARI released winter hybrid 
tomato varieties at Bakichara and Kyamlong Para 
hill valleys in Bandarban during the rabi season, 
2017-18. Tomato varieties, tested in this 
experiment, showed significant variation on 
individual fruit plant-1. BARI Hybrid Tomato-5 
gave the fruits weight plant-1 (2593 g) and yield 
(52.57 t/ha). The lowest fruits weight plant-1 (2592 
g) and yield (48.82 t/ha) was observed in BARI 
Hybrid Tomato-9 followed by local cultivar (2076 
g) and yield (51.64 t/ha). The highest gross margin 
was obtained from BARI hybrid tomato-5 (7, 
31,260 Tk ha-1) followed by Local cultivar (5, 
59,600 Tk ha-1) whereas the lowest was found in 
BARI Hybrid Tomato-9 (5, 17,300 Tk ha-1). 

On-farm trial of BARI country bean variety 

A field experiment was conducted in Kyamlong 
Para, Bandarban Sadar during the rabi season of 
2017-18 to evaluate the performance of different 
sheem varieties. The highest yield 16.77 t ha-1 was 
obtained from the variety BARI Sheem-6 while local 
variety gave the lowest yield 12.01 t ha-1. 

On-farm trial of BARI kaon varieties in hilly 
areas 

The trial was conducted at Kyamlong Para hill 
valleys in Bandarban during the rabi season, 2016-
17 and 2017-18 to compare the performance of 
BARI developed kaon (foxtail millet) varieties. 
Three varieties were evaluated in this experiment. 
Among the three varieties, BARI Kaon-2 gave the 
highest yield (1.86 t ha-1) and (2.02 t ha-1) followed 
by BARI Kaon-1 (1.75 t ha-1) and (1.86 t ha-1) 
respectively in the year of 2016-17 and 2017-18. 
BARI Kaon-3 gave the lowest yield (1.72 t ha-1) 
and (1.81 t ha-1) respectively in the year of 2016-17 
and 2017-18. 

On-farm trial of BARI released Bt brinjal 

varieties 

A trial was conducted at ten farmers field of 
Vorakhali, Bakichara, Kyamlong Para and, 
Tukhung Para of Bandarban Sadar Upazila during 
the Rabi season 2017-18 to evaluate the 
performance of Bt brinjal variety under farmers’ 
field condition and to popularize them among the 
farmers. There was no Brinjal Shoot and Fruit 
Borer (BSFB) infestation in BARI Bt Begun-3 and 
BARI Bt Begun-4, whereas non-Bt brinjal variety 
was infested by that of @) 46-49 % respectively. 
BARI Bt Begun-4 gave higher yield (31.23 t ha-1). 
The higher gross return (Tk. 624600 ha-1) and gross 
margin (Tk. 434600 ha-1) were obtained from 
BARI Bt Begun-4 compared to other brinjal 
variety.  

Pilot production program of BARI hybrid maize 

variety 

The production program of BARI hybrid maize 
variety was conducted at Bakichara, Kyamlong 
Para and Tukhung Para hill valleys in Bandarban 
during rabi season of 2017-18 to popularize BARI 
released hybrid maize variety among the farmers of 
this region. The yield of BARI Hybrid Maize-9 
variety was very good in three farmer’s field. The 
average yield of BARI Hybrid Maize-9 in three 
years was 9.16 t ha-1. 

Performance of hybrid maize varieties in jhum 

cultivation 

An experiment was conducted at Tukhung Para and 
Kyamlong Para hill valleys in Bandarban during 
the kharif season, 2017. Four varieties were 
considered as test material viz. BARI Hybrid 
Maize BHM-7, BHM-9, BHM-12 and NK 40. The 
highest whole cob yield was recorded in NK 40 
(2005 kg ha-1) which was followed by BHM-9 
(1995 kg ha-1). The lowest whole cob yield was 
obtained from BHM-7 (1952 kg ha-1). 

 



 

 

 

 

 

Agricultural Statistics and Information & 

Communication Technology (ASICT) Division 

has been conducting research works as well as 

service activities to BARI personnel and other 

stakeholder of agriculture system. Research 

activities have been conducting through BARI 

annual research program. Besides, ASICT 

Division has been working to implement 

“National ICT policy 2015” and “Digital 

Bangladesh 2021”. This division has been 

conducting following service activities. 

Services & activities  

Web Information 

BARI developed technologies and related 

information are being published regularly through 

its web site www.bari.gov.bd and mobile apps. In 

addition to technologies, some important issues like 

tender circular, job circular, journal, annual report 

are also hosted as and when necessary. About 3768 

documents have been uploaded on the website and 

mobile apps during 2017-18. 

Query-Answer  

BARI  is providing online e-agriculture services to 
the beneficiaries through its website 
(www.bari.gov.bd) and mobile web apps 
(baritechnology.org/m) to end user. Any 
stakeholder can ask question related to agriculture 
with the help of on-line facility of BARI web site 
and mobile web apps. About 235 queries have been 
received from stakeholders and feedbacks of those 
queries from relevant centers/divisions of BARI 
have been uploaded on the website and mobile 
apps during 2017-18 

Citizen Information Service Centre 

BARI has started disseminating technological 
information to the citizen. Any citizen can come 
and obtain his/her required agricultural 
information/service directly from Citizen 
Information Service Centre and/or from respective 
crop centre/research division at BARI. This 
information service centre delivered 13 types of 
information to 125 citizen of 9 districts during 
2017-18. 
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Online based service to the citizen  

BARI has been working for online based services 

to the citizen. Each year atleast one online based 

service would be developed. During 2017-18, one 

online based cropping pattern information service 

has been developed. Any stakeholder can  obtain 

district wise cropping pattern information of  BARI 

developed cropping pattern from online service 

(baritechnology.org/crpt). 

 

List of  online based  services in BARI 

SL.No.  Link  Service  Year 

1  bari.taletalk.com.bd  Job application 2016-17 

2  baritechnology.org/crpt  District wise cropping  pattern 2017-18 

 

Service simplification to the citizen 
BARI has been started service simplification using 

ICT. Each year atleast one service simplification 

would be developed.  During 2017-18, one service 

simplification has been developed  named 

ÒweGAviAvB KZ…©K D™¢vweZ RvZ‡I Pviv I exR 

mxwgZ AvKv‡I msMÖn mnRxKiYÓ (evwi I‡qemvBU 

†mev mnwRKiY KY©vi)|  

 

  List of  service simplification in BARI 

µwgK bs aib †mev eQi 

1 Z_¨ †K› ª̀ bvMwiK Z_¨ †mev 2016-17 

2 exR I Pviv msMÖn weGAviAvB KZ…©K D™¢vweZ Rv‡Zi Pviv I exR mxwgZ 

AvKv‡i msMÖn 

2017-18 

 

ICT based innovation to the citizen 

BARI is working to develop ICT based innovation to the citizen services. During 2017-18, “মাটির নমুনা 

দ্রতুতম সময়ে পরীক্ষণ” innovation have been developed (barianaservice.org). 

 

Table 5 : List of  ICT based innovation to the citizen services in BARI 

SL.No. Type Innovation Year 

1 Apps K…wl cÖhyw³ fvÐvi 2016-17 

2 Online based gvwUi bgybv `ªæZZg mg‡qi cixÿY 2017-18 

 

Social Networking (Facebook) 

BARI has been disseminating its regular activities 

among public through social networking. Any 

person can ask and interact with BARI authority  

regarding technologies and/or other information 

through its official facebook page  

(www.facebook.com/BD.GOV.BARI). At present 

this page has more than 6800 followers. 
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Annual Innovation Report 

BARI has been implemented annual innovation 

working plan. Each year innovation working plan is 

developed as per MoA format. During 2017-18, 

annual innovation report is given below:  

 

evwl©K D™¢veb Kg©cwiKíbvi cÖwZ‡e`b 2017-18 

µ. 

Bs 
welq/†ÿÎ cÖ¯ÍvweZ welq (M„nxZe¨ Kv‡Ri bvg) ev¯Íevqb AMÖMwZ 

1. B‡bv‡fkb 

Kg©cwiKíbv 

cÖYqb 

evwl©K B‡bv‡fkb Kg©cwiKíbv cÖYqb| B‡bv‡fkb Kg©cwiKíbv  2018-19 cÖYqb Kiv 

n‡q‡Q| 

2. Mfv cÖwZ gv‡m B‡bv‡fkb wU‡gi mfv AvnŸvb| 10wU B‡bv‡fkb wU‡gi mfv AbywôZ n‡q‡Q| 

3. cÖwZ‡e`b B‡bv‡fkb wU‡gi evrmwiK (RyjvB, 

2017- Ryb, 2018 cÖwZ‡e`b cÖ¯‘Z I 

†cÖiY|) 

B‡bv‡fkb Kg©cwiKíbv 2017-18 Gi cÖwZ‡e`b 

I‡qemvB‡U cÖKvk I K…wl gš¿Yvj‡q †cÖiY Kiv 

n‡q‡Q| 

4. D™¢vebx aviYv D™¢vebx aviYv AvnŸvb I hvPvB m¼jb 

wfwË‡Z AMÖvwaKvi evQvBc~e©K msiÿY| 

D™¢vebx aviYvi m¼jb cÖ¯‘Z Kiv n‡q‡Q| 

5. D™¢vebx aviYvi 

cvBjwUs 

D™¢vebx D‡`¨vM cvBjwUs Gi Kvh©µg 

MÖnY| 

1wU cvBjwUs m¤úbœ (gvwUi bgybv `ªæZZg mg‡q 

cixÿY)| 

6. D™¢vebx 

D‡`¨v‡Mi 

AwfÁZv AR©b 

AvIZvaxb `ßi D™¢vebx ms ’̄vi/`ßi G 

Ges Z`viKx I ev Í̄evqb D‡`¨v‡Mi 

AwfÁZv AwR©Z msµvšÍ AvKv‡I 

cÖwZ‡e`b (wedj/mdj) cÖ ‘̄ZKiY| 

1wU D‡`¨vM ev Í̄evqb Ges 1wU cÖwZ‡e`b cÖ¯‘Z Kiv 

n‡q‡Q| 

7. RvZxqfv‡e 

ev¯Íevqb 

D™¢vebx cvBjU cÖKí †`ke¨vcx ev¯Íevqb| 1wU D™¢vebx †`ke¨vcx †iwcø‡Kkb Kiv n‡q‡Q| 

8. 
D™¢vebx mÿgZv 

e„w× 

D™¢vebx mÿgZv e„w×I j‡ÿ¨ D‡bv‡fkb 

msµvšÍ cÖwkÿY/ Av‡qvRb 

Kg©kvjv/wkÿvmdi 

2wU cÖwkÿ‡Yi Av‡qvRb Kiv n‡q‡Q| 

9. †mvk¨vk wgwWqvi 

e¨envi 

ÒBARI-Bangladesh Agricultural 

Research InstituteÓ †dmeyK †cR-Gi 

m¤úªmviY| 

1wU †dmeyK †cBR/MÖæc ˆZwi Kiv n‡q‡Q| evwiÕi 

†dmeyK †cB‡Ri wj¼t 

https://www.facebook.com/BD.GOV.BARI 

10. B-†mev I 

dvBwjs Kvh©µg 

B-†mev I B-dvBj ev¯Íevqb/e¨e¯’vcbv 1wU B-†mev i‡q‡Q| Pjgvb wm‡÷g dvBwjs Dbœqb 

Kiv n‡q‡Q (baritechnology.org/crpt)| 

 
  

 

Web based mail services 

BARI has its own domain of email connectivity 

under the name “bari.gov.bd”. At this moment 629 

web based email addresses has been assigned under 

BARI domain. It has been decided to assign email 

address to all scientists under BARI domain 

gradually. 

Network and Antivirus maintenance 

ASICT division is providing services on LAN & 
Antivirus maintenance especially for the head 
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quarter scientists and officers. Besides, 24 hours 
internet services at BARI head quarters. At 
present more than 500 computers are connected 
with network and provided with a corporate 
version of antivirus. About 766 problems have 
been solved in LAN with antivirus during 2017-
18. 

Wi-Fi connectivity 

BARI has been established Wi-Fi connectivity in 
different places. ASICT division is providing 
services on Wi-Fi & maintenance especially for the 
head quarter scientists and officers. At present 400 
devices are connected in Wi-Fi network. 

Network connectivity at nine outer stations 

Network connectivity through Virtual Private 

Network (VPN) and 5 Mbps broadband internet 

connection at eight outer stations such as WRC, 

Dinajpur; SRC, Bogra; RARS, Jamalpur; RARS, 

Ishurdi; RARS, Jessore; RARS, Hathazari; RARS, 

Rahmatpur and RARS, Akbarpur have been 

established.  Newly established network 

connectivity at RARS, Burirhat, Rangpur is 

underway. 

e-Filing system 

Access to Information (a2i) has been established e-

filing system in BARI head quarter. ASICT 

division has been assisted on e-filing system 

especially for the head quarter personnel. At 

present 134 personnel are connected in e-filing 

system. During 2017-18 BARI implemented e-

filing informatin is given below: 

 

e-Filing activities of BARI (2017-18) 

User e-File e-Nothi 

setteled  

note on 

issuing 

letter  

Total 
Total  

received 

Total 

setteled 

Total 

unsetteled 

Total 

setteled 

note 

Note 

preparded 

from file 

Total 

setteled on 

note 

Total 

unsetteled 

on note 

Total 

134 7892 5805 2464 5499 1188 2957 241 3290 

 

e-Tendering system 

Central Procurement Technical Unit (CPTU) has 

been established e-tendering system at BARI. 

ASICT division has been assisted on e-tendering 

system especially for the head quarter through two 

Procurement Entity (PE) offices such as Building 

& Ground section and Procurement & Store 

section. At present 41 e-tendering has been 

implemented through two PE offices. About 41 e-

tendering has been implement through two PE 

offices during 2017-18.  

Management Information System (MIS) 

Software 

MIS software is divided into nine separate modules 

viz. Human Resource Management Information 

System (HRMIS), Training Management 

Information System (TMIS), Research 

Management Information System (RMIS), 

Financial Management Information System 

(FMIS), Procurement Management Information 

System (PMIS), Inventory Management 

Information System (IMIS), Vehicle Management 

Information System (VMIS), Library Management 

Information System (LMIS) and Databank (Gene 

Bank). Each module can be operated solely and has 

a options to be integrated together as per 

requirements.     

Labour Management Software 

BARI labour management automation included 53 

centre/division /section and 1349 labour 

information. This automation software is divided 

into three parts viz, Labour Information, Labour 

Salary and Labour Report. Each part can be 

operated solely and has a options to be integrated 

together as per requirements.     

Salary System  Software  

BARI payroll management system has been 
developed for BARI personnel. This system is user 
friendly. Any person can be used own BARI ID 
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number and prepare his/her salary statement. At 
present 200 scientist/officer/staff are using this 
system. 

Data analysis  

ASICT division has been providing services on 

statistical analysis through computer package 

software such as R and SPSS. Twenty experimental 

data analysis have been done during 2017-18.  

Human resource development 

ASICT division has engaged human resources 

development through various type of training 

program related to ICT. 

 

List of training course conducted during 2017-18 

Sl. No. Title Duration (day) No. of participants Institute 

1  Refresher Traing on e-filing  

management system 

1 40 (Two batch) BARI 

2 bvMwiK †mevi D™¢veb 2 40 (Two batch) BARI 

3 Data analysis using open source 

software R 

5 100 (Five batch) NARS 

Total 180  
 

Participation of different ICT Fair and Field day 

ASICT division has participated at ICT fair and organized field day on mobile apps in different places. 

List of ICT Fair and Field day organized during 2017-18 

Sl. 
No. 

Title Duration Organized by Place 

1. Digital Innovation 
Fair-2017 

25-27 October, 2017 ICT Ministry and  
a2i 

BCCI Agargaon, 
Dhaka 

2. Information fair 
2017 

3-4 December, 2017 Gazipur District 
Administration and TIB 

Rajbari, 
Gazipur  

3. Digital Innovation 
Fair-2018 

17-19 January, 2018  Gazipur District 
Administration and a2i 

Rajbari, 
Gazipur  

4. Field day on 
Mobile Apps  

16 April 2018 
 

ASICT Divison & OFRD, 
Norsingdi 

OFRD, Norsingdi 

5. Field day on 
Mobile Apps 

25 June 2018  
 

ASICT Divison & OFRD, 
Sylhet 

OFRD, Sylhet 

 

 

Research activities  

Mapping and monitoring of mango orchards in 
Rajshahi region using satellite remote sensing 
techniques 

The study was conducted to develop an effective 
technique to extract and monitor mango orchard 
area from freely available satellite imagery. Current 
report presents results of initial study, that was 
conducted in the first year (2016-17) with internal 
funding of BARI as a test case in the Shibganj 
Upazilla, one of the most important mango 
producing Upazillas in Bangladesh. Landsat 8 OLI 
data was classified using SVM data mining 
approach with support of field derived ground data 
and google earth imagery. Initial outputs shows the 
encouraging result with overall 96.4% 
classification accuracy of the landuse maps. Then 
based on the first year’s developed techniques, this 

year (2017-2018) we have been trying to cover the 
entire study area to map and monitor mango 
orchards with support from newly awarded grant 
under innovation fund of 2016-17 3rd Round by 
ICT Division under Ministry of ICT and 
Telecommunication. With the 1st installment 
(released in July/2017) of the innovation fund, 
extensive ground truth data were collected from all 
four districts (namely, Rajshahi, Naogaon, Natore 
and Chapanawabganj) under greater Rajshahi and 
some laboratory equipments was procured. 
Processing and classification of satellite image for 
greater Rajshahi are going on. With the 2nd 
installment (released in July/2018) of the fund, 
newly generated mango orchard maps will be 
shared with the stakeholders through a web 
interface (WebGIS/Mango Map/Geowiki) for 
validation, improvement and further utilization. 
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Characterizing dry season’s agricultural 
landuse in northwest Bangladesh: spatial 
dynamics and water use 

The northwest region of Bangladesh has 
experienced changes in cropping patterns, an 
increase in irrigated areas and associated water 
demand. The large increase of irrigated dry season 
Boro rice has only been possible because of a 
concurrent large extraction of groundwater. 
Tracking historical changes in irrigated crops and 
their associated water use at the local-scale (say, 
from individual farms to areas less than 1,000 km2) 
can only be practically achieved using remote 
sensing technologies. The evolution of suitable 
crop classification methods and the estimation of 
water via remote sensing, alongside cloud-based 
geospatial processing and peta-bite repositories of 
remote sensing data has enabled effective mapping, 
monitoring and management of irrigated 
agriculture. This has been achieved at the local-
scale to the regional (say, >100,000 km2) and even 
at the global scale. The Bangladeshi Agricultural 
Institute (BARI) and CSIRO Australia are 
developing methods to map dry season crops and 
estimate their water use using the freely accessible 
Google Earth Engine (GEE) geospatial processing 
platform. The team has processed and estimated 
crop phenology and monthly evapotranspiration for 
the whole of northwest region in Bangladesh at 
scales ranging from 30 m to 500 m horizontal 
resolution. The objective is to generate yearly crop 
maps and monthly associated water use at 30 m 
resolution for the 1991–2017 period using a 
combination of remote sensing data, machine 
learning algorithms and field survey data. The 
outputs will be used by other project components, 
either as inputs or for comparative purposes. 

Development and implementation of BARI 
payroll management system 

The Research titled “Development and 
implementation of BARI payroll management 
system” is a payroll management software for 
automated Salary of employee at BARI. This 

Payroll Management System software was 
developed using MySQL database which mainly 
focuses on basic operations in employee like 
adding new employee, updating new information, 
salary sheet etc. This software is a windows based 
application for 32-bit windows operating systems, 
designed to help users maintain and organize 
employee. This software has been designed to use 
for both beginners and advanced users. 

Strengthen and dissemination of agricultural 
technology information at the farmers’ doorstep 
through BARI apps 

A mobile app named BARI application ÒK…wl cÖhyw³ 

fvÐviÓ was developed to make available crop 

production packages at the right time at farmer’s 
doorstep in a cost effective way. The entire contents 
of this app are in Bangla language. BARI apps ÒK…wl 

cÖhyw³ fvÐviÓ has five options namely (i) (dmj), (ii) 

Other technology (Ab¨vb¨ cÖhyw³), (iii) Query (cÖkœ 

Kiæb), (iv) Answer (DËi/gZvgZ) and (v) 

Communication (†hvMv‡hvM). At present about 1400 

technologies hosted in the mobile apps which 
included oilseed crops, pulse crops, tuber crops, 
wheat, maize, fruits, vegetables, flower, spices 
crops, rice, jutes, cotton and sugarcane, etc. Any 
farmer can ask/inquire about related technology 
through query option. Answers of the queries are 
sent to farmer through SMS and e-mail. Answers are 
also stored in the feedback (answer) option which is 
open for public access. The farmer can directly 
contact with related specialists through 
communication option. Mobile apps ÒK…wl cÖhyw³ 

fvÐviÓ is regularly updated with several version 

(lasted 6.9) and newly developed technologies are 
added as well. This apps can be downloaded from 
Google play store and Windows store using Android 
and Windows phone respectively. This apps can be 
used offline. The apps can also be shared with other 
Android based mobile phones using SHAREit apps 
even without internet. The apps have been 
disseminated in different locations. 
 

 



 

 

 

 

 

Training & Communication 

During 2017-18, eleven scientists for Ph.D were 
sent abroad. One hundred and sixteen 
scientists/officers were sent for 
training/workshop/study tour/visit meeting/ 
conference etc. Moreover, a good number of 
scientists were sent to different universities in the 
country for Ph.D and MS degree.  

Seminar & Workshop 

Communication Section of T&C arranges seminars 
and workshops in various fields of agricultural 
research. A total of 9 (nine) seminars and 6 (six) 
workshops were organized at BARI during the year 
2017-18 on different aspect of agricultural 
knowledge share to achieve the goal of Annual 
Performance Agreement (APA). A total of 1,700 
participants of BARI were actively participated in 
these seminars and workshops. 

MoU & LoA singed 

During the period 2017-18, BARI had signed MoU 
with 9 (nine) organizations and LoA with 6 (six) 
organizations. All of the organizations signed MoU 
and LoA with BARI were voluntary organization. 
The purpose of the MoU and LoA were to promote 
collaboration between agricultural research and 
development and also for promotion of technology 
transfer to the end users.  

Publication 

BARI regularly publishes journal, newsletters 
(Bengali and English), annual report, books and 
booklets on the evolved technologies in order to 
disseminate information to the users including 
farmers. Brochure, manuals, and other literatures 
on BARI are also being published. During the year 
under report, 4 issues of newsletter, brochure of the 
institute, annual report, a few booklets and some 
other literatures have been compiled, edited and 
published. Further, more than hundred science 
articles revived from scientists of home and abroad 
has been processed for publication in the journal. 

BARI Library 2017-18 

A. Mandate: BARI Library is mandated to help 
fulfill the purpose of the institute, as an adjunct 
of the researcher’s tool and it’s tends to play a 
significant role for providing right information 
to the researchers at the right time. So the 
mandates are: 

 

 Building up a balanced and comprehensive 

collection in the sphere of agriculture and 

its allied fields based on the scientists needs 

with a bit focus on the generalist’s 

interests.  

 Preparing and processing the procured 

materials to ensure users effectiveness. 

 Making the research community aware of 

new information and technology collected 

in and organized technically.  

 Participating inter-library loan and network 

system to serve the researchers effectively.  

 Providing aid on the use of the library and 

help to find, locate and evaluate the 

information available in the library.  

 Establishing Management Information 

System (MIS) i.e. digital library and library 

automation system using library 

management software in the library.  

 Adopting the technique of economic 

method to preserve and repair the 

collection to ensure its continued use. 

 Developing the mini-libraries at the 
regional and sub-regional station to feed 
the scientists with their needed information. 

 
B. Existing facilities: Information resources 

materials collected so far have been properly 
catalogued, classified and organized. The 
Library now houses following information 
resource materials. 
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1. Online Browsing Facilities Developed: 
Library has established online accesses to the 
subscribe Information resources of 
Springerlink, Indianjournals, Wiley, 
Ebscohost, & Cambridge etc. and 
complementary sources are AGORA  HINARI 
& DOAJ. Scientists can have full texts access 
to thousands of journals published across the 
world except a few countries through this 
Online Access.  

2. BARI Digital Library: BARI library has 
lunched “BARI Digital Library” which is 
associated with both digital and automated 
library system. Now this digital library is 
available for user access through internet from 
anywhere. The web address is 
www.barilibrary.org.  Here SLiMS library 
software has used. In this page main icons are: 

 Icons Document uploaded 

1.  BARI Publications 165 

2.  Bengali Books 245 

3.  Reference 1635 

4.  Booklet 17 

5.  Fiction 13 

6.  Center’s Publication 26 

7.  Divisional Publications 55 

8.  Newsletter 31 

9.  Report 8 

10.  Journal  11 

11.  Thesis – MS 334 

12.  Thesis –Ph.D. 387 

13.  Leaflet 142 

14.  Personal Publications 2 

Photography Section 

BARI photography section processing photograph & video clips to ensure effective uses of its parent 
institute and is designed to help researchers, outside of the Institute in print, soft images and electronic form 
at the right time. 

Activities of photography Section during 2017-2018 

Sl. No Activities Number 

1 Photograph exposed in Digital Camera 19,000 above 

2 Photo Editing 11,500 above 

3 Video Recording Programme 55 above 
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Introduction 

Planning is an organizational process as well as 
public policy body of an organization for creating 
and maintaining a plan; and the psychological 
process of thinking about the activities required to 
create a desired goal on some scale. This thought 
process is essential to the creation and refinement 
of a plan, or integration of it with other plans, that 
is, it combines forecasting of developments with 
the preparation of scenarios of how to react to 
them. The term is also used to describe the formal 
procedures used in such an endeavor, such as the 
creation of documents to discuss the important 
issues to be addressed, the objectives to be met, and 
the strategy to be followed.  

Planning is a process for accomplishing purpose. It 
is blue print of research and activities and a road 
map of development. It helps in deciding objectives 
both in quantitative and qualitative terms. It is 
setting of goals on the basis of objectives and 
keeping in view the resources. A plan should be a 
realistic view of the expectations. Depending upon 
the activities, a plan can be long term, middle term 
or short term. It is the framework within which it 
must operate. For management seeking external 
support, the plan is the most important document 
and key to growth. Preparation of a comprehensive 
plan will not guarantee success, but lack of a sound 
plan will almost certainly ensure failure. 

A plan serves the three critical functions such as- 

 Helps management to clarify, focus, and 
research their activities or project's 
development and prospects.  

 Provides a considered and logical 
framework for research and activities 
which could develop and pursue 
research/activities for the fulfillment of 
the strategies.  

 Offers a benchmark against which actual 
performance could be measured and 
reviewed.  

Program evaluation is a systematic method for 
collecting, analyzing, and using information to 
answer questions about projects, policies 
and programs, particularly about their performance 
on effectiveness and efficiency. 

As with most things in international development, 
there is no standard definition of a Monitoring and 
Evaluation (M&E) framework, or how it differs 
from an M&E plan. For many organizations, 
an M&E framework is a table that describes the 
indicators that are used to measure whether the 
program is a success. 

 

Figure: A Thematic Diagram of Planning & 
Evaluation process 

Evaluation is a tool or a process which implements 
during a program’s might examine whether the 
program is successfully recruiting and retaining its 
intended participants, using training materials that 
meet standards for accuracy and clarity, 
maintaining its projected timelines, coordinating 
efficiently with other ongoing programs and 
activities, and meeting applicable legal standards. 
Evaluation during program implementation could 
be used to inform mid-course corrections to 
program implementation (formative evaluation) or 
to shed light on implementation processes (process 
evaluation). 

 

http://en.wikipedia.org/wiki/Public_policy
http://en.wikipedia.org/wiki/Organizations
http://en.wikipedia.org/wiki/Plan
http://en.wikipedia.org/wiki/Thinking
http://en.wikipedia.org/wiki/Plan
http://en.wikipedia.org/wiki/Forecasting
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For community-engaged initiatives, formative and 
process evaluation can include evaluation of the 
process by which partnerships are created and 
maintained and ultimately succeed in functioning. 

Program evaluations are successful if the following 
three conditions are met: 

 Program objectives are well defined in 
terms of specific measures of program 
performance 

 Intended uses of evaluations are well-
defined, and 

 Monitoring and evaluation plans are 
developed. 

Activities of P&E Wing of BARI 

Planning and Evaluation are playing vital role for 
an organization/institute. Planning is a process of 
deciding in advance what we want to get (our goal) 
and how we will get it. Evaluation enables us to 
assess how well we are doing and to learn from 
this. The activities of planning & evaluation wing 
of BARI are: 

1. Preparation and processing of Project Proposal 
(DPP/RDPP/TAPP) 

2. Preparation of new programme (Karmasuchi) 
under revenue budget. 

3. Preparation of monthly report (IMED-05) and 
quarterly report (IMED 02 and 03) 

4. Preparation of project director`s profile 
(IMED-01) 

5. Preparation of procurement plan (Works, 
Goods & Services), work plan of projects and 
their subsequent approval by the authority. 

6. Monitoring and evaluation of development 
projects including procurement status (tender 
related activities). 

7. Preparation of Project Completion Report 
(PCR). 

8. Preparation of financial and real progress 
report of the project and send to the Ministry 
of Agriculture 

9. Co-ordination of Project Implementation 
Committee (PIC) meeting. 

10. Co-ordination of planning and development 
co-ordination committee (P&DC) meetings of 
BARI 

11. Liaison with IMED, planning commission and 
different ministries as and when necessary. 

12. Performing other activities as directed by the 
Director General, BARI. 

13. Participate monthly ADP review meeting in 
Ministry of Agriculture. 

14. Prepare quarterly / half yearly report according 
to "Annual Performance Agreement" 

15. Preparation of budget and report for 
"sustainable development target, 2030" and 
prepare report 

16. Preparation of ADP and RADP for on-going & 
proposed development projects. 

17. Preparation of monthly progress report on 
work plan for prime minister's office and 
Ministry of Agriculture. 

18. Preparation of monthly progress report of 
"Implementation of Guidelines issued by 
Honorable Prime Minister" 

19. Preparation of answer to the question for Jatiya 
Sangshod (National Parliament). 

20. Participation in Mid-term budget framework 
meeting. 

21. Preparation of 7th Five Year Plan. 

22. Preparation of Annual Performance Agreement 
(APA) for every fiscal year. 

23. Preparation of Quarterly/ half yearly/ yearly 
Report of Annual Performance Agreement 
(APA) for ongoing projects and programmes 
(Karmasuchi) of BARI. 

24. Preparation of  research activities according to 
Sustainable Development Goals (SDGs) which 
was instructed by cabinet division as well as 
collaborated with United Nations (UN) and 
Food and Agricultural Organization (FAO). 

 

Manpower Strength of Planning & Evaluation Wing 

Designation Organogram Existing 

Officer 

Director 1 1 

Chief Scientific Officer 1 0 

Principal Scientific Officer 3 2 

Senior Scientific Officer 2 2 



 BARI Annual Report 2017-18 ▐   417 

Designation Organogram Existing 

Scientific Officer 3 2 

Sub total 10 7 

Staff 

Steno-Typist 1 0 

UDA 1 0 

Computer Operator 2 1 

LDA cum Typist 4 4 

MLSS 2 1 

Sub total 10 6 

Total: 20 13 

Manpower in Position of Planning & Evaluation Wing 

Sl. No. Name Designation 

1.  a. Md. Shoeb Hassan Director (09-03-2016 to 05-08-2018) 

b. Dr. Syed Nurul Alam Director (From 06-08-2018 Onward) 

2.  Dr. Gobinda Chandra Biswas Principal Scientific Officer 

3.  Dr. Md. Abu Hena Sorwar Jahan  Principal Scientific Officer 

4.  Dr. A H M Fazlul Kabir Senior Scientific Officer 

5.  Dr. Deeder Sultana Senior Scientific Officer 

6.  Md. Amirul Islam Scientific Officer 

7.  Hasib-Bin-Saif Scientific Officer 

8.  Ruksana Akter Computer Operator 

9.  Jusna Rani Office Assistant cum Computer Operator 

10.  Md. Azizur Rahman Office Assistant cum Computer Operator 

11.  Md. Aman Ullah Sharker Stastistical Assistant 

12.  Md. Belal Hossain Office Assistant cum Computer Typist 

13.  Fatema Naznin Office Assistant cum Computer Typist 

14.  Md. Khurshed Alam Photocopy Operator 

15.  Abul Kalam Office Support Staff 

Ongoing Development Projects 
(In lakh Tk.) 

Sl. no. 
Name of the Projects 

(Implementation period) 

 
Total 

Project 
Cost 

Allocation 
of 2017-18 

Expenditure upto June 
2018 & % of allocation 

Financial 
 

Physical 
(%) 

1.  Citrus Development Project (BARI Part) (1st 
Revised) (July 2013 to June 2018) 

1425.00 204.00 204.00 100% 

2.  Improvement and Quality Seed Production of 
Wheat and Maize-2nd Phase (July 2015 to 
June 2020) 

2332.75 315.00 314.50 99.84% 

3.  Strengthening of Oilseed and Pulses Research 
and Development in Bangladesh (April 2016 
to June 2021) 

2363.59 596.00 595.45 99.91% 

4.  Strengthening Research on Horticultural Crops 
and Dissemination of Horticultural & Field 
Crop Technology in Charland Areas (April 
2016 to June 2021) 

7055.52 1738.00 1735.00 99.83% 

5.  Research, Extension and Popularize of 
Vegetables and Spices Cultivation on Floating 
Bed (July 2017 to June 2022) 

3651.65 352.00 342.00 97.16% 
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Sl. no. 
Name of the Projects 

(Implementation period) 

 
Total 

Project 
Cost 

Allocation 
of 2017-18 

Expenditure upto June 
2018 & % of allocation 

Financial 
 

Physical 
(%) 

6.  Development and expansion of bio-rational 
based integrated pest management of 
vegetables, fruits and betel leaf  (January 2018 
to December 2021) 

2085.00 202.00 202.00 100% 

7.  Strengthening of Spices Crop Research in 
Bangladesh (October 2017 to June 2022) 

9400.00 75.00 75.00 100% 

 Total: 28313.51 3482.00 3467.95 99.60% 

Development Projects completed during 2017-18 

Sl. 
no. 

Name of the Projects 
Implementation 

period 
Project cost 
(In lakh Tk.) 

1.  Citrus Development Project (BARI Part) (1st 
Revised) 

July 2013 to June 2018 1425.00 

Development Projects will be continued 2018-19  
(In Lakh) 

Sl.no. 
Name of the Projects 

(Implementation period) 
Allocation 
of 2018-19 

Progress upto 12th 
August 2018 

Comments 
Financial 

Physical 
(%) 

1.  Improvement and Quality Seed Production of 
Wheat and Maize-2nd Phase (July 2015 to 
June 2020) 

444.00 - - Yet not 
fund 

released 
2.  Strengthening of Oilseed and Pulses Research 

and Development in Bangladesh (April 2016 
to June 2021) 

420.00 - - 

3.  Strengthening Research on Horticultural 
Crops and Dissemination of Horticultural & 
Field Crop Technology in Charland Areas 
(April 2016 to June 2021) 

1505.00 - - 

4.  Research, Extension and Popularize of 
Vegetables and Spices Cultivation on Floating 
Bed (July 2017 to June 2022) 

1160.00 - - 

5.  Development and expansion of bio-rational 
based integrated pest management of 
vegetables, fruits and betel leaf  (January 2018 
to December 2021) 

927.00 - - 

6.  Strengthening of Spices Crop Research in 
Bangladesh (October 2017 to June 2022) 

2070.00 - - 

 Total 6526.00 - - 

List of new projects (Unapproved & non-allocated) for ADP 2018-19  

Sl.no. 
Name of the Projects 

(Implementation period) 

Total Project 
Cost 

(In Lakh Tk.) 
Remarks 

1.  AvÂwjK D`¨vbZË¡ M‡elYv †K›`ª Kzwgjøv‡K AvÂwjK K…wl 

M‡elYv †K‡› «̀ DbœxZKiY c«Kí (RyjvB 2015- Ryb 2020) 

Upgrading Regional Horticulture Research Station, 
Cumilla to Regional Agricultural Research Station (July, 
2015- June, 2020) 

4487.00 K…wl gš¿Yvjq KZ…©K 

Rbej ms¯’v‡bi Rb¨ A_© 

gš¿Yvj‡q †cÖiY Kiv 

n‡q‡Q  
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Sl.no. 
Name of the Projects 

(Implementation period) 

Total Project 
Cost 

(In Lakh Tk.) 
Remarks 

2.  K…wl hš¿cvwZ I jvMmB c«hyw³ D™¢ve‡bi gva¨‡g dmj 

Drcv`b e¨e¯’v‡K AwaKZi jvfRbK Kiv (RyjvB, 2017-

Ryb, 2022) 

Farm machinery technology development for profitable 
crop production (July, 2017- June, 2022) 

6847.97  wcBwm mfvq cybivq 

m¤¢¨e¨Zv hvPvB‡qi Rb¨ 

mycvwikK…Z 

3.  h‡kvi †Rjvi wSKiMvQvq dyj M‡elYv †K› «̀ ¯’vcb (RyjvB, 

2017-Ryb, 2022) 

Establishment of Floriculture Research Centre at 
Jhikargacha of Jessore District 

(July, 2017- June, 2022) 

15530.40  wcBwm mfvq cybivq 

m¤¢¨e¨Zv hvPvB‡qi Rb¨ 

mycvwikK…Z  

4.  †MvcvjMÄ †Rjvq weGAviAvB Gi K…wl M‡elYv †K›`« ¯’vcb 

I †`‡ki `w¶Y cwðgvÂ‡ji cwi‡ek c«wZ‡ek Dc‡hvMx 

M‡elYv Kvh©µg †Rvi`viKi‡Yi gva¨‡g K…wl Dbœqb c«Kí 

(RyjvB 2017-Ryb 2022) 

Establishment of Agriculture Research Station, BARI, 
Gopalganj and eco-friendly agricultural development 
project in south-western part through strengthening of 
research (July 2017- June 2022) 

15703.63  wcBwm mfvq wm×všÍ 

†gvZv‡eK cybM©Vb 

mv‡c‡ÿ GK‡b‡K 

Dc¯’vcb Kiv n‡e  

5.  AvÂwjK Wvj M‡elYv †K›`« gv`vixcy‡i M‡elYv 

†Rvi`viKi‡Yi gva¨‡g e…nËi dwi`cyi Ges ewikvj AÂ‡j 

Wvj dm‡ji Drcv`b e…w× (RyjvB, 2018 - Ryb, 2023) 

Enhancing production of pulse crop at Greater Faridpur 
and Barisal region through strengthening research of 
Regional Pulses Research Centre, Madaripur 

(July 2018-June 2023) 

10500.00  hvPvB KwgwUi mfvq 

cybivq m¤¢¨e¨Zv 

hvPvB‡qi Rb¨ 

mycvwikK…Z  

6.  weGAviAvB Gi AeKvVv‡gv Dbœqb I M‡elYv Kvh©µg 

†Rvi`viKiY c«Kí (RyjvB 2018-Ryb 2023) 

Infrastructure development and strengthening of 
research programme of BARI

(July 2018- June 2023)

60000.00  2018-19 A_© eQ‡i 

meyR cvZvq  AšÍf‚©³ 

n‡q‡Q  

7.  K›`vj dmj M‡elYv †Rvi`viKiY c«Kí (RyjvB, 2018 - 

Ryb, 2023) 

Tuber Crops Research Strengthening Project (July, 
2018- June, 2023) 

17011.01  2018-19 A_© eQ‡i 

meyR cvZvq AšÍf‚©³ 

n‡q‡Q 

8.  mvBUªvm M†elYv Dbœqb, m¤úªmviY, e¨e ’̄vcbv I Drcv`b 

e…w× cÖKí (evwi A½) 

11456.00  2018-19 A_© eQ‡i 

meyR cvZvq AšÍf‚©³ 

n‡q‡Q  

9.  Smallholder Agricultural Development Project  1300.00 IFAD Gi A_©vq‡b 

cwiPvwjZ 

10.  Adaptation of Climate Change Effects Through 
Agricultural Research  

83328.00 GCF Gi A_©vq‡b 

cwiPvwjZ 
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bZzb †h mKj cÖK‡íi wWwcwc kxNªB ˆZwi Kiv n‡e-  

µwgK 

bs 
cÖK‡íi bvg 

1.  m‡iRwgb M‡elYv wefvM‡K m‡iRwgb M‡elYv †K‡› «̀ DbœxZKiY c«Kí 

2.  cvnvox K…wl M‡elYv †K›`« †Rvi`viKiY c«Kí 

3.  dj M‡elYv I Dbœqb †Rvi`viKiY c«Kí 

Project will be submitted according to SDGs 

upto 2020 and 2021-2030 

Requirement of New Project up to 2020 

1. Expansion of homestead gardening, school 

gardening commercial fruit gardening as a 

source of nutritional security all year round.   

2. Expansion of appropriate post harvest 

management technologies (Processing, 

preservation & packaging) to reduce 

production loss and develop market linkage 

among the producer and consumer.  

3. Production & distribution of good quality seed  

4. Increase agricultural productivity or 

production through modern technology 

transfer, minimizing yield gap, crop 

diversification & intensification with high 

value crop production.  

5. Extension of appropriate post harvest 

management technologies through training and 

demonstration  

6.  Increase water use efficiency through 

improved on-farm water management 

technologies such as AWD, Dug well, Buried 

Pipe, Hose Pipe, Raised Bed rice irrigation, 

Drip & Sprinklers irrigation, Hand shower 

irrigation, Mulching etc.  

7.  Introduction of renewable energy to provide 

irrigation.  

8. Research and Extension of Vegetables and 

Spices Cultivation on Floating Bed  

9. Integrated Agricultural Research & 

Development Project in South West part of 

Bangladesh  

10. Soil management through organic and 

inorganic amendments  

11. Development of climate smart crop varieties 

and Seed   

12. Development of stress tolerant (Salinity, 

drought, water submergence, cold, heat, etc 

and diseases, insect resistant) high yielding 

major crop varieties.  

13. Seed production and supply of climate resilient 

crop varieties.  

14. Collection, preservation and maintenance of 

plant genetic resources for food and agriculture 

for medium or long-term conservation.  

15. Morphological and molecular characterization 

of the collected genetics resources. 

16. Enhancement of pulse research and extension 

at greater Faridpur and southern region of 

Bangladesh  

17. Strengthening of Spices Crop Research in 

Bangladesh 

18. Tuber Crops Research Strengthening Project  

19. Established value chain development for 

vegetables, fruits by encouraging public-

private partnership (PPP)  

20. Biotechnological and hybrid research capacity 

development. 

21. Development of Nutrient enriched  and Biotic 

stress tolerant crop varieties 

22. Manpower development (PhD, MS, Short/long 

duration training, etc)  

23. Strengthening of ICT for effective and rapid 

technology transfer.  

24. Extension of Biotic stress tolerant crop 

varieties  

Projects beyond 7th FYP Period (2021-2030) 

1. Development and extension of cereals, 

vegetables, fruits, pulses, oilseed and tuber 

crops with nutrient enriched varieties.  
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2. Extension and expansion of bio-rational based 

IPM/IDM, INM GAP, Biopesticides 

approaches and organic agriculture  

3. Development of high yielding, hybrid and 

transgenic crop varieties.  

4. Promotion of organic and safe food production 

for human  

5.  Enhancement of crop production through Farm 

Mechanization   

6. Enhance Integrated Agricultural Productivity 

Approach  

7. Introduction of water saving technologies such 

as, drip irrigation, sprinkler irrigation, furrow 

irrigation, alternate furrow irrigation, deficit 

irrigation, etc. at farmers levels 

8. Improvement and extension of the existing 

cropping pattern and crop zoning to increase 

productivity 

9. Women empowerment in production, 

processing & other income generating 

activities. 

10. Expansion of appropriate post harvest 

management technologies (Processing, 

preservation & packaging) to reduce 

production loss and develop market linkage 

among the producer and consumer. 

11. Increase agricultural productivity or 

production through modern technology 

transfer, minimizing yield gap, crop 

diversification & intensification with high 

value crop production.  

12. Production & distribution of good quality seed  

13. Increase water use efficiency through 

improved on-farm water management 

technologies such as AWD, Dug well, Buried 

Pipe, Hose Pipe, Raised Bed rice irrigation, 

Drip & Sprinklers irrigation, Hand shower 

irrigation, Mulching etc.  

14. Development of small farm tools and 

machinery  

15. Introduction of renewable energy to provide 

irrigation.  

16. Popularization/Extension of environment 

friendly green technologies (e.g. GAP, IPM, 

INM, AWD, Dry seed bed, bio pesticides, 

organic agril. etc.)  

17. Extension of climate smart soil and fertilizer 

management and climate smart crop varieties.  

18. Emphasis on extension work to mitigate stress 

condition like drought, salinity, submergences, 

flooding & other disasters  

19. Soil management through organic and 

inorganic amendments  

20. Increase use of rural & urban organic 

wastages, waste water and crop residues for 

renewable energy (biogas) and bio-pesticides 

instead of chemical pesticides.  

21. Development of climate smart crop varieties 

and Seed  

22. Development of stress tolerant (Salinity, 

drought, water submergence, cold, heat, etc 

and diseases, insect resistant) high yielding 

major crop varieties.  

23. Emphasis on research and development work 

to mitigate stress, condition like drought, 

salinity, submergences, flooding & other 

disasters  

24. Seed production and supply of climate resilient 

crop varieties. 

25. Increase use of rural & urban organic 

wastages, waste water and crop residues for 

renewable energy (biogas) and bio-pesticides 

instead of chemical pesticides.  

26. Collection, preservation and maintenance of 

plant genetic resources for food and agriculture 

for medium or long-term conservation.  

27. Morphological and molecular characterization 

of the collected genetics resources. 

28. Biotechnological and hybrid research capacity 

development.  

29. Development of Nutrient enriched  and Biotic 

stress tolerant crop varieties 

30. Strengthening research facilities for HQ and 

outreach stations.  

31. Establishment of new research station/centre 

under.  

32. Manpower development (PhD, MS, Short/long 

duration training, etc)  

33. Strengthening of ICT for effective and rapid 

technology transfer.  
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34. Strengthening Research-Extension-Education-

Farmers linkage among SAARC countries & 

international organizations.  

35. Encourage Public-Private Partnership (PPP) 

for agricultural development in value chain 

development/agro-processing/Food 

processing/farm mechanization.  

36. Extension of Biotic stress tolerant crop 

varieties.  

Programmes (Kg©m~wP) Implemented by BARI 2017-18 

 (j¶ UvKvq) 

µwgK 

bs 
Kg©m~wPi bvg I ‡gqv`Kvj 

†gvU 

eivÏ 

2017-18 

A_© eQ‡ii 

eivÏ 

Ryb/2018 

ch©šÍ 

AMÖMwZ 

Avw_©K 

AMÖMwZ 

% 

1 2 3 4 5 6 

1.  Bt †e¸‡bi cÖRbb exR Drcv`b Kg©m~wP| 

(RyjvB, 2015 - Ryb, 2018) 

100.00 34.00 34.00 100% 

2.  D™¢vweZ Avjy I wfUvwgb mg„× wgwó Avjyi bZzb RvZ 

mg~‡ni cÖRbb exR Drcv`‡b cÖ`k©bxi gva¨‡g mgm¨v 

wPwýZKiY I M‡elYv wfwËK Kg©m~wP| 

(RyjvB, 2016 - Ryb, 2019) 

640.00 350.00 350.00 100% 

3.  ‡Lmvix, gvmKvjvB I †djb‡bi RvZ Dbœqb, exR 

Drcv`b Ges msMÖ‡nvËi cÖhyw³ D™¢veb I we¯Ívi 

Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

314.00 52.00 51.84 99.69% 

4.  KuvPv KuvVv‡ji †fwRUvej wgU cÖwµqvRvZKiY 

Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

549.39 114.24 113.78 99.78% 

5.  Av‡gi ¯’vbxq Rv‡Zi Dbœqb, Drcv`b cÖhyw³ D™¢veb 

Ges evwi D™¢vweZ cÖwZkÖywZkxj   RvZmg~‡ni 

gvZ…Kjg Drcv`b I weZiY Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

515.00 15.00 15.00 100% 

6.  dmj wbweoZv e…w×Ki‡Y Pvi dmj wfwËK dmj 

web¨vm D™¢veb I we¯Ívi Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

320.00 30.00 30.00 100% 

7.  AcÖPwjZ †Zj dm‡ji (mqvweb, m~h©gyLx Ges wZwm) 

M‡elYv I Dbœqb †Rvo`viKiY Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

310.00 25.00 24.85 99.25% 

8.  wcuqv‡Ri cÖRbb exR Drcv`b Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

162.00 24.80 24.80 100% 

9.  KvuPv Avg cÖwµqvRvZKiY I msiÿY Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

69.61 15.00 15.00 100% 
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Programme (Kg©m~wP) completed during 2017-18 

µwgK 

bs 
Kg©m~wPi bvg †gqv`Kvj †gvU eivÏ 

†fŠZ AMÖMwZ 

(%) 

1| Bt †e¸‡bi cÖRbb exR Drcv`b 

Kg©m~wP| 

(RyjvB, 2015 - Ryb, 

2018) 

100.00 100% 

Programmes (Kg©m~wP) will be continued 2018-19 

 (j¶ UvKv) 

µwgK 

bs 
Kg©m~wPi bvg I †gqv` cÖv°wjZ e¨q 

2018-19 

A_©eQ‡i eivÏ 

1.  D™¢vweZ Avjy I wfUvwgb mg„× wgwó Avjyi bZzb RvZ mg~‡ni cÖRbb exR 

Drcv`‡b cÖ`k©bxi gva¨‡g mgm¨v wPwýZKiY I M‡elYv wfwËK Kg©m~wP| 

(RyjvB, 2016 - Ryb, 2019) 

640.00 197.00 

2.  ‡Lmvix, gvmKvjvB I †djb‡bi RvZ Dbœqb, exR Drcv`b Ges 

msMÖ‡nvËi cÖhyw³ D™¢veb I we¯Ívi Kg©m~wP| 

(RyjvB, 2017 - Ryb, 2020) 

314.00 152.00 

3.  evsjv‡`‡k ‡MvjgwiP, KvwjwRiv Ges wRivmn Ab¨vb¨ AcÖPwjZ gmjv 

dm‡ji M‡elYv, RvZ I cÖhyw³ Dbœqb Kg©m~wP 

(RyjvB, 2017 - Ryb, 2020) 

332.50 241.75 

4.  KuvPv KuvVv‡ji †fwRUvej wgU cÖwµqvRvZKiY Kg©m~wP 

(RyjvB, 2017 - Ryb, 2020) 

549.39 307.25 

5.  Av‡gi ¯’vbxq Rv‡Zi Dbœqb, Drcv`b cÖhyw³ D™¢veb Ges evwi D™¢vweZ 

cÖwZkÖywZkxj   RvZmg~‡ni gvZ…Kjg Drcv`b I weZiY Kg©m~wP (RyjvB, 

2017 - Ryb, 2020) 

515.00 290.00 

6.  dmj wbweoZv e…w×Ki‡Y Pvi dmj wfwËK dmj web¨vm D™¢veb I we¯Ívi 

Kg©m~wP (RyjvB, 2017 - Ryb, 2020) 

320.00 140.00 

7.  AcÖPwjZ †Zj dm‡ji (mqvweb, m~h©gyLx Ges wZwm) M‡elYv I Dbœqb 

†Rvo`viKiY Kg©m~wP (RyjvB, 2017 - Ryb, 2020) 

310.00 145.00 

8.  wcuqv‡Ri cÖRbb exR Drcv`b Kg©m~wP (RyjvB, 2017 - Ryb, 2020) 162.00 92.20 

9.  KvuPv Avg cÖwµqvRvZKiY I msiÿY Kg©m~wP (RyjvB, 2017 - Ryb, 

2020) 

69.61 30.63 

Programmes (Kg©m~wP) under preparation 

µ. bs Kg©m~wPi bvg I ev Í̄evqbKvj 
cÖv°wjZ e¨q 

(j¶ UvKvq) 

m¤¢ve¨ ev Í̄evqbKvix 

DBs/†K›`ª/wefvM/ AviGAviGm 

1.  MÖvgxb ch©v‡q weGAviAvB Gi D™¢vweZ K…wl cÖhyw³mg~n 

n Í̄všÍ‡ii gva¨‡g `wi`ª bvix K…lK‡`i Kg©ms ’̄v‡bi 

my‡hvM m…wóKiY Kg©m~wP (RyjvB, 2018-Ryb, 2021)  

1000.00 cwiKíbv I g~j¨vqb DBs  

weGAviAvB, MvRxcyi  
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µ. bs Kg©m~wPi bvg I ev Í̄evqbKvj 
cÖv°wjZ e¨q 

(j¶ UvKvq) 

m¤¢ve¨ ev Í̄evqbKvix 

DBs/†K›`ª/wefvM/ AviGAviGm 

2.  D`¨vbZvwË¡K dm‡ji ißvwb e…w×i j‡ÿ¨ ißvwbmnvqK 

cÖhyw³ D™¢veb I ißvwbi  cÖwZeÜKZv wbimb Kg©m~wP 

(RyjvB, 2018-Ryb, 2021)  

999.40 AvÂwjK D`¨vbZË¡ M‡elYv †K›`ª  

wkecyi, biwms`x  

3.  DcK~jxq AÂ‡ji jebv³ Rwg‡Z m~h©gyLx Drcv`b I 

we¯Ívi Ges msMÖ‡nvËi cÖhyw³ D™¢veb Kg©m~wP (RyjvB, 

2018-Ryb, 2021)  

252.00 m‡iRwgb M‡elYv wefvM  
meyRevM, cUzqvLvjx  

4.  evwi D™¢vweZ cÖhyw³ mg~‡ni we¯Ívi I RbwcÖqKi‡Yi 

gv‡a¨‡g nvIi GjvKvi gwnjv I wkï¯^v‡¯’̈  cywógvY 

wbwðZKiY Kg©m~wP (RyjvB, 2018-Ryb,2021) 

212.00 AvÂwjK K…wl M‡elYv †K› ª̀  
AvKeicyi, †gŠjfxevRvi  

5.  evwj©, KvDb, wPbv I miM‡gi ÒK¬vB‡gU ¯§vU©Ó RvZ 

D™¢veb, Dbœqb I we¯Ívi Kg©m~wP (RyjvB, 2018-Ryb, 

2021)  

518.10 Dw™¢` cÖRbb wefvM  

weGAviAvB, MvRxcyi  

6.  KPz RvZxq dm‡ji Rvg©cøvRg msMÖn, g~j¨vqb, mgwš̂Z 

cywó e¨e¯’vcbv I DbœZ RvZ we¯Ív‡ii gva¨‡g cywó I 

Lv`¨ wbivcËv †Rvi`viKiY Kg©m~wP (RyjvB, 2018-Ryb, 

2021)  

918.37 K›`vj dmj M‡elYv †K›`ª  
weGAviAvB, MvRxcyi  

7.  DcKvix b‡fj †ewmjvm e¨v‡±wiqv Øviv Drcvw`Z ‰Re 

cY¨ e¨envi K‡i †e¸‡bi X‡j cov †ivM wbqš¿‡Yi 

cÖhyw³ D™¢veb I we¯Ívi Kg©m~wP (RyjvB, 2018-Ryb, 

2021)  

488.00 AvÂwjK K…wl M‡elYv †K› ª̀  
nvUnvRvix, PÆMÖvg  

8.  Pxbvev`v‡gi DbœZ RvZ I AvšÍtdmj cÖhyw³ D™¢ve‡bi 

gva¨‡g PivÂ‡ji K…lK‡`i cywó I Avw_©K Ae¯’vi Dbœqb 

Kg©m~wP (RyjvB, 2018-Ryb, 2021)  

400.12 AvÂwjK K…wl M‡elYv †K› ª̀ 

Rvgvjcyi  

9.  cve©Z¨ PÆMÖvg AÂ‡j Ò†ejÓ Gi DbœZ RvZ D™¢veb, 

Drcv`b †KŠkj Ges msMÖ‡nvËi e¨e¯’vcbvi Dci 

M‡elYv Kg©m~Px (RyjvB, 2018-Ryb, 2021)  

527.00 cvnvox K…wl M‡elYv †K›`ª ivBLvjx  

10.  Rjevqy cwieZ©bRwbZ Kvi‡Y AvÂwjK K…wl M‡elYv 

†K›`ª, Rvgvjcyi Gi M‡elYv AeKvVv‡gv wbg©vY I 

M‡elYv we¯Ívi Kg©m~wP (RyjvB, 2018-Ryb, 2021)  

987.40 f~wg I BgviZ kvLv  
weGAviAvB, MvRxcyi  

11.  ‰Re K…wl M‡elYv‡K †Rvi`viKiY  Gi gva¨‡g wbivc` 

I cywóKi mewR I dj Drcv`b Kjv‡KŠkj D™¢veb 

Kg©m~wP  (RyjvB 2018-Ryb 2021)  

996.60 mewR wefvM  
 D`¨vbZË¡ M‡elYv †K› ª̀  
weGAviAvB, MvRxcyi  

12.  mwâ (Upland Vegetables) Pv‡l ¸wU BDwiqv 

wfwËK cÖhyw³i m¤úªmvib †Rvi`viKiY Kg©m~wP (RyjvB 

2018-Ryb 2021)  

799.51 g„wËKv I cvwb e¨e¯’vcbv kvLv  
D`¨vbZË¡ M‡elYv †K› ª̀  
weGAviAvB, MvRxcyi 

13.  evsjv‡`‡k AwK©W, K¨vKUvm-mvKy‡j›U I wjwj RvZxq 

dz‡ji RvZ Dbœqb, Drcv`b, msMÖ‡nvËi I gyj¨ 

995.20 dzj wefvM  
D`¨vbZË¡ M‡elYv †K› ª̀  
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µ. bs Kg©m~wPi bvg I ev Í̄evqbKvj 
cÖv°wjZ e¨q 

(j¶ UvKvq) 

m¤¢ve¨ ev Í̄evqbKvix 

DBs/†K›`ª/wefvM/ AviGAviGm 

ms‡hvRb cÖhyw³ D™¢veb Ges we¯Ívi Kg©m~wP (RyjvB 

2018-Ryb 2021)  
weGAviAvB, MvRxcyi 

14.  `wÿYvÂ‡j weGAviAvB D™¢vweZ d‡ji DbœZ Rv‡Zi 

m¤úªmvib, evMvb ¯’vcb Ges G AÂ‡ji AcÖPwjZ 

d‡ji m¤¢vebvgq Rvg©cøvRg msMÖn I msiÿY Kg©m~wP 

(RyjvB 2018-Ryb 2021)  

456.598 AvÂwjK D`¨vbZË¡ M‡elYv †K›`ª  
‡jeyLvjx, ỳgKx, cUzqvLvjx  

Other Activities 2017-18 

Sl. No. Title No. of 
Reports 

1.  evwl©K Kg©m¤úv`b Pzw³ (GwcG) cÖYqb I ev¯Íevqb 2017-18 1 

2.  evwl©K Kg©m¤úv`b Pzw³ (GwcG) 2017-18 ˆÎgvwmK cÖwZ‡e`b cÖYqb (31 gvP© ch©šÍ) 3 

3.  cwiKíbv I g~j¨vqb DBs Gi evwl©K Kg©m¤úv`b Pzw³ cÖYqb I AMÖMwZi cÖwZ‡e`b (‰ÎgvwmK, 

Aa©evwl©K, evwl©K) 

12 

4.  SDGs Gi Av‡jv‡K cÖwZôv‡bi Kg© cwiKíbv cÖYqb I AMÖMwZi cÖwZ‡e`b cÖYqb 1 

5.  Monthly Progress Report (IMED 05/2008) of Development Projects  12 

6.  GwWwcf~³ Dbœqb cÖKímg~‡ni mgq wbw`©ó Kg©cwiKíbv (monthly work plan) 12 

7.  GwWwc‡Z AšÍf©~³ K…wl gš¿Yvj‡qi cÖKímg~‡ni Avw_©K I ev¯Íe AMÖMwZ cÖwZ‡e`b 12 

8.  GK‡bK mfvq Dc¯’vc‡bi Rb¨ K…wl gš¿Yvj‡qi GwWwc/AviGwWwcÕi AMÖMwZi Z_¨ 12 

9.  GwWwcfz³ cÖKímg~‡ni D”Pwk¶v, cÖwk¶Y msµvšÍ Z_¨vw`i AMÖMwZ cÖwZ‡e`b 12 

10.  Dbœqb cÖK‡íi Kg© I µq cwiKíbv cÖYqb 2 

11.  Dbœqb cÖKímg~‡ni µq cwiKíbvi ev¯Íevqb AMÖMwZ cÖwZ‡e`b 12 

12.  GwWwc ev¯Íevqb AMÖMwZ m¤úwK©Z cÖKí wfwËK cÖwZ‡e`b 12 

13.  Quarterly Progress Report (IMED 02-03/2008) of Development Projects  4 

14.  Project Completion Report  (IMED 04/2008) 3 

15.  evwl©K Dbœqb Kg©m~wP (GwWwc) cÖYqb 1 

16.  ms‡kvwaZ evwl©K Dbœqb Kg©m~wP (AviGwWwc) cÖYqb 1 

17.  ga¨‡gqv`x ev‡RU KvVv‡gvi (MTBF) AvIZvq 2018-19 A_© eQ‡ii e¨‡qi cÖv°jb Ges 

2019-20 †_‡K 2020-21 A_© eQi ch©šÍ cÖ‡¶cY 

2 

18.  ev‡RU ev Í̄evqb cwiKíbv (dig-M.2) cÖYqb Ges ev Í̄evqb AMÖMwZ cwiex¶Y cÖwZ‡e`b 4 

19.  Key Performance Indicators Kvh©µgmg~n, djvdj wb‡`©kK Ges wb‡ ©̀k‡Ki j¶¨gvÎv 

I gvwmK, ˆÎgvwmK, Aa©evwl©K, evwl©K AMÖMwZi cÖwZ‡e`b 

4 

20.  ivR¯^ ev‡R‡Ui AvIZvq ev¯Íevqbvaxb Kg©m~wPmg~‡ni AMÖMwZ cÖwZ‡e`b 12 

21.  ivR¯^ ev‡R‡Ui AvIZvq ev¯Íevqbvaxb Kg©m~wPmg~‡ni cÖwk¶Y msµvšÍ cÖwZ‡e`b 12 

22.  ivR¯^ ev‡R‡Ui AvIZvq ev¯Íevqbvaxb Kg©m~wPmg~‡ni µq msµvšÍ AMÖMwZ cÖwZ‡e`b 4 

23.  7g cÂevwl©K cwiKíbv 2016-2020 (Seventh Five Year Plan) msµvšÍ cÖwZ‡e`b 

cÖYqb 

1 

24.  evwl©K Dbœqb Kg©m~wP (GwWwc) cÖYq‡bi j‡¶¨ ˆe‡`wkK mvnvh¨cyó cÖKímg~‡ni cÖKí mvnvh¨ 

eivÏ cÖv°jb 

1 

25.  gvbbxq cÖavbgš¿x KZ…©K cÖ̀ Ë wb‡`©kbv ev¯Íevqb AMÖMwZ cÖwZ‡e`b 12 

26.  †Rjv cÖkvmK m‡¤§jb 2017-Gi D‡Øvab Abyôv‡b gvbbxq cÖavbgš¿x KZ©…K cÖ`Ë wb‡`©kbv 

ev¯Íevq‡bi gvwmK AMÖMwZi cÖwZ‡e`b| 

12 

 



 

 

 

 
 

Fund for the Institute was received from development and revenue budget of the Government of 

Bangladesh. The development budget was made available through the annual development program (ADP) 

for the on-going development projects under the Institute (Table 2). Out of total ADP allocation of  

Tk. 3478.35 lakh. The GoB funding was Tk. 3478.35 lakh, which was offered by different aid-giving 

agencies as Project Aid (PA). 

Besides, an amount Tk. 27279.46 lakh was made available from the revenue budget to meet the recurring 

expenditure of the already complied projects of the Institute (Table). 

Table-1: Budget provision of BARI for 2017-2018 (in lakh Tk.) 

Total 

GOB Head Project 

Aid 

(PA/RPA 

Capital 

Head 

Revenue Head 

Total 
ADP Revenue Total ADP Revenue 

30757.81 3478.35 27279.46 30757.81 0 804.49 2243.46 27255.90 29499.36 

Table-2: Development Budget (Annual Development Programme) of BARI for 2017-2018 (in lakh Tk.) 

No. Name of Projects Total GOB PA Capital 

Revenue 

Total Pay & 

Allow. 
Contingency 

  Development Projects        

1.  Citrus Development Project 

(BARI Part) 

204.00 204.00 0 0 55.20 133.40 188.60 

2.  Improvement and Quality 
Seed Production of Wheat 
and Maize-2nd Phase  

314.50 314.50 0 36.50 0 245.29 245.29 

3.  Strengthening of Oilseed and 
Pulses Research and 
Development in Bangladesh  

596.00 596.00 0 132.00 30.93 320.25 351.18 

4.  Strengthening Research on 
Horticultural Crops and 
Dissemination of 
Horticultural & Field Crop 
Technology at Charland 
Areas  

1737.98 1737.98 0 416.99 0 1184.04 1184.04 

5.  Research, Extension and 

Popularize of Vegetables and 

Spices Cultivation on 

Floating Bed  

348.87 348.87 0 172.00 5.40 126.97 132.37 
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No. Name of Projects Total GOB PA Capital 

Revenue 

Total Pay & 

Allow. 
Contingency 

6.  Development and expansion 

of bio-rational based 

integrated pest management 

of vegetables, fruits and betel 

leaf  (January 2018 to 

December 2021) 

202.00 202.00 0 47.00 0 82.77 82.77 

7.  Strengthening of Spices Crop 
Research in Bangladesh 

75.00 75.00 0 0 0.85 58.36 59.21 

 Total : 3478.35 3478.35 0 804.49 92.38 2151.08 2243.46 
 



 

 

 

 

 
Institutional information: 

BARI (Bangladesh Agricultural research Institute) is 
the largest multi-crop research institute conducting 
research on a wide variety of crops such as cereals, 
tubers, pulses, oilseeds, vegetables, fruits, spices, 
flowers, etc. Besides variety development, this 
institute carries out research on such areas as soil 
and crop management, disease and insect 
management, water management and irrigation, 
development of farm machinery, improvement of 
cropping and farming system management, post-
harvest handling and processing, and socio-
economic studies related to production, processing, 
marketing and consumption. The institute functions 
with the Director General as the chief executive 
along with three directors of its four major wings 
such as Research Wing, Support Service Wing, 
Training & Communication Wing and Planning & 
Evaluation Wing. The research Wing executes and 
monitors all the research programs and other 
research activities through 7 special crop research 
centers, 16 research divisions, 8 regional agricultural 
research stations and 30 sub-stations. Support 
Service Wing provides all the logistics support for 
research and personnel management. This wing is 
also responsible for infrastructural development and 
general procurement of the institute. The Training & 
Communication Wing is responsible for human 
resource development through conducting short 
term, mid tram as well as long term training and 
arranging scholarships for higher studies. 
Dissemination of information through print   and 
electronic media, organizing seminars and symposia 
are also the important areas of activities of this wing. 
The Panning & Evaluation Wing is responsible for 
developing, executing, monitoring, evaluation of 
different projects. 

BARI has a long historical background of its own. 
The emergence of the Institute in its present status 
has occurred through a number of changes starting 
from simply a sub-ordinate status under the 
Department of Land Records in the then Bengal. 
On the recommendation of the famine commission 
in 1880, the Bengal Department of Agriculture was 
established as a sub-ordinate part of the 

Department of Land Records in the then Bengal. In 
1906, Lord Curzon, the then Vice Roy of India had 
granted separate status to the Bengal Department of 
Agriculture and in the same year, a Nuclear 
Agriculture Research Laboratory under this 
department was established at Tajgaon, Dhaka In 
1908, an experimental station what has become 
known as  Dhaka Farm was established on an area 
of 161.20 hectares of land. This Dhaka Farm was 
the predecessor of BARI and some other research 
institutes. Establishment of Dhaka Farm offered a 
good scope for conducting research in the field 
level in 1947, Bengal Department of Agriculture 
was renamed as East Pakistan Department of 
Agricultural. The two constituent divisions of the 
department were Research and Extension. In 1962, 
there was a severe blow to agriculture research 
when the land of Dhaka Farm was acquired for 
establishing Second Capital (today called Sher-e-
Bangla Nagar). In 1968 two separate directorates 
were established – one was Directorate of 
Agriculture (Extension and Management) and the 
other was Directorate of Agriculture (Research and 
Education). The Directorate of Agriculture 
(Research and Education) was mostly concerned 
with research. This directorate was also responsible 
for the management of Bangladesh Agriculture 
Institute (BAI) at Sher-e-Bangla Nagar, Dhaka. 
Later in 1980s and 1990s, two other agriculture 
colleges, one in Patuakhali and the other in 
Dinajpur, were established. These two agriculture 
colleges were also administered by BARI until 
these became universities in 1971, the former 
provincial organization took on national 
responsibilities. Like many other sectors, 
agricultural sector inherited poor manpower and 
insufficient administrative set ups as well. 
Therefore, it was rightly thought to have 
established a coordinated and comprehensive 
research and some major decisions were taken up 
in 1973. Another important development in the 
year was the presidential Order No. XXXII that 
helps strengthen and reconstitute agricultural 
research organizations and system in the country. 
Upon subsequent developments of research 
institutions led to further restructuring in 1976, 
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through the presidential Order No. LXII, the 
Bangladesh Agricultural Research Institute (BARI) 
emerged as an autonomous and effective research 
organization following the dissolution of the 

Directorate of Agriculture (Research and 
Education) with sufficient operational flexibility, 
structural modification and improvement of 
regional and sub-stations. 

Organizational Information: 

 

Operational information: 

Director General who is the Chief Executive of the 
institute has overall responsibility for 
administration, finance, development and execution 
of program related to research, manpower 
development, dissemination of information, 
transfer of technology and other extension 
activities. The Director General is assisted by four 
directors: Director (Research), Director (Support 
Service), Director (Training & Communication) 
and Director (Planning & Evaluation). 

Director (Research) is responsible for program 
planning, monitoring and evaluation of the research 
activities as performed by the research centers, 
divisions and the regional and sub-stations.  

Director (Support Service) is responsible for 
personal management, finance & accounts, 
procurement, infrastructure development, security, 
transportation and repair & maintenance. 

Director (Training & Communication), on the other 
hand, is responsible for the transfer of technologies 

to the users through trainings, seminars, workshop, 
print & electronic media. Human resource 
development through training and arrangement 
scholarships for higher studies at home and aboard 
also fall within his responsibilities. 

Director (Panning & Evaluation) is responsible for 
developing, executing, monitoring, evaluation of 
different projects under development budgets and 
Programmes (Karmosuchi) under revenue budget 
of GoB with the help of crop centers, sub-centers, 
divisions, Regional Agricultural Research Station 
(RARS) and Agricultural Research Station (ARS). 
Also involves in financial management, 
procurement activities, infrastructure development 
and arrange meetings like Project Implementation 
Committee (PIC), Project Evaluation Committee 
(PEC) of different projects and Planning & 
Development Committee (P&DC) meeting of the 
institute. 

Each research division is headed by a Chief 
Scientific Officer (CSO) who is also designated as 
divisional head whereas a research center is headed 
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by a Director/Project Director. Each divisional 
head is assisted by the concerned scientist starting 
from Scientific Officer (SO) to Principal Scientific 
Officer (PSO). On the other head, each research 
center is comprised of scientists from various 
disciplines in the rank of Scientific Officer (SO) to 

Chief Scientific Officer (CSO).  

Regional Stations are headed by senior scientist 
equivalent to the status of CSO, while the     sub-
stations are headed by the scientists in the rank of 
either PSO or SSO. 

Information on Right to Information: RTI of BARI 

Designated Officer 

Officer’s name  : Dr. Md. Saiful Islam 

   W. †gv. mvBdzj Bmjvg  

Designation : Principle Scientific Officer (PSO) 

Phone : 49270026 

Mobile : 01552-388731 

Email : saiful@bari.gov.bd 

Website : www.bari.gov.bd 

Office : ASICT Division, Bangladesh Agricultural Research Institute (BARI), Joydebpur, 

Gazipur 

 

Designated Officer (Alternative) 

Officer’s name  : Md. Mizanur Rahman Khandaker

 †gv. wgRvbyi ingvb L›`Kvi 

Designation : Deputy Director (Admin) 

Phone :  

Mobile : 01552-385116 

Email : mizanur73@yahoo.com 

Website : www.bari.gov.bd 

Office : Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur 

 

Designated Officer (Appeal) 

Officer’s name  : Md. Nasiruzzaman 

  †gv. bvwmiæ¾vgvb 

Designation : Secretary  

Phone : 9540100 

Mobile : 01730-592056 

Email : secretary@moa.gov.bd 

Website : www.moa.gov.bd 

Office : Ministry of Agriculture (MoA), Dhaka 

 

 

mailto:saiful@bari.gov.bd
http://www.bari.gov.bd/
mailto:mizanur73@yahoo.com
http://www.bari.gov.bd/
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List of Information delivery to the citizen during 2017
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Bangladesh Agricultural Research Institute
Joydebpur, Gazipur-1701

Phone: +88-02-49270038, E-mail: editor.bjar@gmail.com
www.bari.gov.bd
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