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Foreword

he annual report is an in-depth,

comprehensive overview of  the
achievements and activities of an organization
from the preceding year. It is produced on a
yearly basis and informed all about the overall
performance, achievements and vision for the future. So, this 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
2019-20. The major research areas include variety development of different crops,
such as 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), spices (onion, garlic, chili, turmeric, ginger,
fenugreek, etc.) and cereals (millet, barley, sorghum, etc.).

The area of research also includes 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 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 express my heartfelt thanks and appreciate the scientists, editors, and associates
who have worked hard to bring this report out. | hope this report will be very useful
to scientists, teachers, students, policymakers and other stakeholders who have
engaged in agricultural research and development for food and nutrition security.

5@%«@0
Dr. Md”Nazirul Islam
Director General, BARI
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Director General (Ex-officio)

Member

[0 Two eminent scientists, one in social science and other in the field pertaining to the
speciality of the Institute (nominated by the Ministry or the Division dealing with
agriculture)

(] A representative of the Council (nominated by the Council)
(1 The Directors of the Institute (Ex-officio)

[J Two senior scientists of the Institute (nominated by the Ministry or the Division dealing
with agriculture)

[J A representative of the DAE not below the rank of Director (nominated by the Ministry)

[1 Two representatives, one from the Ministry or the Division dealing with agriculture and
the other from the Finance Division not below the rank of Deputy Secretary (nominated
by the respective Ministry or Division)

[0 Two representatives, one from among the farmers and the other from among the
non-Govt. Organizations (NGOs) performing functions similar to those of the Institute
(nominated by the Ministry or Division dealing with agriculture)

The Director-in-charge of administration of the Institute acts as secretary of Board.
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Tuber Crops Research Centre (TCRC), BARI deals
with Potato, Sweet Potato, Aroids, Cassava and
other minor tuber crops. Breeding, biotechnology,
disease & pest management, soil & nutrient
management,  organic  culture,  postharvest
processing are the major concern of TCRC. Major
achievements during 2019-2020 on varietal
improvement, biotechnology approaches, disease
management, insect management, production
technology, soil, water and nutrient management,
postharvest technology, organic culture and
technology transfer activities are reported:

Varietal Improvement

Potato
Hybridization in potato

Potato is one of the most promising crops in
Bangladesh due to its high productivity, short
duration and wide adaptability. Potato research and
development of HYV potato was started regularly
in 1960. But its varietal improvement has only been
limited to introduction and selection until the year
2000 due to lack of facility. Potato plants usually
do not initiate flower under the short day conditions
of Bangladesh. In the recent years, hybridization
has been made possible at TCRC after long lasting
efforts on variety selection under extended
photoperiod and use of flower induction
techniques. Several treatments like extension of
photoperiod, brick planting, stem girdling, grafting
on tomato and use of hormones, alone or in
combination, have been found effective in inducing
flowers and berry setting in potato. Hybridization
was done at Debigonj and Joydebpur using 194 and
190 genotypes/ varieties, respectively under 16
hours extended photoperiod to create variability,
and for the selection of desirable genotypes. At

Joydebpur, 205 out of 571 crosses and at Debigonj,
709 out of 2309 crosses produced berries. In total
2559 hybrid seeds were produced of which 200 g
was at Debigonj and rest at Joydebpur.

Production of seedling tubers of the potato
hybrid (F1Co) population

Hybrid seeds which were produced in 2018-19 at
Gazipur and Debiganj were sowed at Breeder
Seed Production Centre, Debiganj. Around 874
crosses were grouped into three. 1st priority group
includes 250 crosses and 2" priority group
comprises 164 crosses and third priority group
includes 386 crosses based on origin and
preferable character. From 1t and 2" Priority
group, 414 cross were sowed in to tray and 400
crosses were germinated. Crosses of third group
were sowed following broadcasting method and
covered with straw. Out of 460, only 192 crosses
were planted, single plants of 117 crosses were
selected from total population. Considering the
performance, all groups were harvested selected
plants and tubers weighing 200 kg was stored for
the next year observation.

Selection of potato hybrids in subsequent clonal
generations (F1C1, F1C2 and F1Cs)

For selection study planted potato clones were
subjected to selection as single plant, plant row and
single plot in subsequent clonal generations. In
F1C1, F1C> and F1Cs generations 51 potato clones
weighing 1429 kg were selected and stored at

BSPC, Debiganj during 2019-20 for further
evaluation.
Preliminary vyield trial with clonal potato

hybrids

Eleven hybrid clones of potato were evaluated
along with four check varieties BARI Alu-7



(Diamant), BARI Alu-13 (Granola), BARI Alu-25
(Asterix) and BARI Alu-28 (Lady-Rosetta) at
Debigonj and Gazipur. Trial results of Gazipur
location were not satisfactory due to unavoidable
circumstances. However at Debigonj, most of the
genotypes of hybrid clones gave higher yield over
the check varieties. The highest yield (57 t/ha) was
obtained from the clone 16.9 where as the lowest
yield (34.49 t /ha) was found from the genotype
16.28. In case of dry matter, the clones 16.16
(19.11%) and 16.34 (18.65%) are suitable for
processing purpose. No early mature clone was
found. Most of the genotypes produced higher
yields over the check varieties for that all the
hybrid clones can be selected for the next year trial.

Secondary yield trial with clonal potato hybrids

Eight hybrid clones of potato were evaluated along
with four check varieties BARI Alu-7 (Diamant),
BARI Alu-13 (Granola), BARI Alu-25 (Asterix)
and BARI Alu-28 (Lady Rosetta) at Debigonj,
Gazipur and Jamalpur. Combined analysis was
done to see the genotype and location interactions.
The significant influence was observed for different
environmental factors of different locations on the
expression of different characters of potato. No
early bulker clone was selected from this study. No
early mature clone was found than checks BARI
Alu-13 (Granola) and BARI Alu-28 (Lady
Rosetta). The highest average marketable vyield
(47.05 t/ha) was observed in clone 15.156 followed
by clones 15.126 (44.93 t/ha) and 15.139 (44.82
t/ha). Clones 15.126, 15.139 and 15.156 may be
selected for AYT due to their higher tuber yield
potentialities. In case of dry matter, check variety
BARI Alu-28 (Lady Rosetta) gave highest result
but average dry matter percentage of clones15.92
(20.98), 15.112 (20.52) and 15.156 (20.88) were
also satisfactory, which is suitable for processing
purpose. Clone 15.92 gave higher percentage
(73.65) of larger sized tuber which is important for
processing and export purpose. Clones 15.92,
15.126 and 15.156 performed better than checks
regarding taste, appearance and texture of boiled
potato. Considering the marketable tuber yield, dry
matter, organoleptic taste, disease, insect
infestation and tuber characteristics (shape, size,
colour, scoring) these five clones (15.92, 15.112,
15.126, 15.139 and 15.156) may be selected for
next year AYT.
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Advanced yield trial of clonal potato hybrids

Five 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 2019-20 for seventh
generation. Tuber yield at 65 DAP was recorded to
identify the early bulker genotypes. No early bulker
clone was selected from this study. No early mature
clone was found than checks BARI Alu-13
(Granola). At final harvest, Clone 14.11, 14.10 and
14.44 can be selected for RYT due to their higher
tuber yield potential (43.23 t/ha), (40.59 t/ha) and
(39.30 t/ha), respectively. In case of dry matter,
check variety BARI Alu-28 (Lady Rosetta) gave
the highest result but average dry matter percentage
of clone 14.11 (20.04) was also satisfactory, which
is suitable for processing purpose. Clone 14.10
gave higher percentage (68.42) of larger sized tuber
which is important for processing and export
purpose. Clone 14.44 performed the best regarding
taste, appearance and texture of boiled potato.
Clones 14.10, 14.11 and 14.44 can be selected for
next year RYT due to their performance regarding
tuber vyield, dry matter, organoleptic taste
performance, disease and insect infestation and
tuber characteristics (shape, size, colour, scoring)
etc.

Participatory variety selection of advanced
clonal hybrids

Five 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 yield (39.14 t/ha) was
recorded in 14.11 followed by 14.44 (38.72 t/ha)
and the lowest average yield was found in check
variety BARI Alu-13 (Granola) (33.45 t/ha).
Considering tuber vyield, tuber size, shape and
colour, farmers of all locations showed their keen
interest to all the clones, but varied from location to
location. Therefore, further evaluation is needed for
confirmation.

Regional yield trial of clonal hybrids of potato

Three clonal hybrids of potato namely 13.7, 13.17
and 13.19 along with three check varieties BARI
Alu-7 (Diamant), BARI Alu-25 (Asterix) and
BARI Alu-28 (Lady Rosetta) were evaluated at six




agro-ecological locations during 2019-20 cropping
season in RYT. No early bulker clone was selected
from this study. No early mature clone was found
than check variety BARI Alu-28 (Lady Rosetta).
The highest average yield was found in clone 13.7
(42.81 t/ha) followed by clone 13.19 (42.07 t/ha).
These two clones may be recommended for release
as commercial varieties due to their higher tuber
yield potentialities. Average dry matter percentages
of tested clones were not suitable for processing

purpose. Clone 13.19 gave higher percentage
(70.86 %) of larger sized tuber which is important
for export purpose. In case of organoleptic taste,
the clones 13.7 and 13.19 performed better
regarding taste, appearance and texture of boiled
potato. Considering tuber yield, organoleptic taste
performance, disease, insect infestation and tuber
characteristics (shape, size, colour, scoring) these
two clones (13.7 and 13.19) may be recommended
for release as commercial varieties.

Table 1. Tuber yield at 95 DAP of selected genotypes under RYT during 2019-20

Variety\location ‘ Bogura | Debiganj | Gazipur | Jamalpur | Jashore | Munshiganj ‘ Mean
13.7 49.40c 40.65i 29.46qr 52.32b 54.17 a 30.86 pq 42.81a
13.17 4759ef 36.11kl 3520 Im 40.09 ij 49.26cd  27.68 st 39.32¢
13.19 45.67 gh 39.07ij 31.440p 50.33¢C 48.98cde  36.94 k 42.07b
BARI Alu-7 4484h 3253n0 31.480p 39.33ij 47.80 def  27.43 st 37.24d
(Diamant)

BARI Alu-25 47.15fg 3396mn 24.35u 4493 h 38.70 j 28.95rs 36.34¢
(Asterix)

BARI Alu-28 3893 j 30.89pg 21.53v 36.54kl 3568kl  26.21t 31.63f
(L. Rosetta)

CV% 2.56

Participatory variety selection of clonal hybrids

Three clonal hybrids with check varieties were
evaluated at farmer’s fields under participatory
variety selection to understand the performance as
well as farmers opinion. The highest average tuber
yield (41.44 t/ha) was recorded in 13.19 followed
by 13.7 (35.99 t/ha) and lowest average yield was

found in 13.17 (28.88 t/ha). Farmers were very
much interested in the clonal hybrids 13.7 and
13.19 for their yield, tuber size, shape, color but
varied location to location. Therefore, these two
clones may be recommended for the release as
commercial varieties.

Table 2. Performance of clonal hybrids of potato for tuber yield under PVS at 95 DAP in farmers’

fields during 2019-20

Tuber Yield (t/ha) at 95 DAP

Variety/Hybrid clone

Bogura | Debigonj | Gazipur | Jamalpur | Jashore | Munshiganj | Mean
13.7 38.29 25.89 33.34 31.34 43.97 43.09 35.99
13.17 38.85 24.25 22.78 26.52 34.4 26.45 28.88
13.19 48.86 - 31.52 48.09 38.94 39.79 41.44
BARI Alu-7 (Diamant)  45.08 21.48 25.31 31.66 33.94 39.68 32.86
BARI Alu-25 (Asterix)  43.09 28.84 27.78 28.98 34.12 39.81 33.77
BARI Alu-28 (L.Rosetta) 38.30 - 31.52 39.87 29.21 33.46 34.47
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Secondary yield trial of exotic potato varieties
for table and processing purpose

Six exotic varieties along with four check varieties
BARI Alu-7 (Diamant), BARI Alu-13 (Granola),
BARI Alu-25 (Asterix) and BARI Alu-28 (L.
Rosetta) were evaluated at six different agro
ecological locations of Bangladesh (Bogura,
Debiganj, Gazipur, Jamalpur, Jashore and
Munshigonj) during 2019-20 for second generation
trial. The significant influence was observed for
different environmental factors of varied locations
on the expression of different characters of potato.
The highest yield at 65 Days After Planting (DAP)
was found (44.57 t/ha) with Alcander at Gazipur.
But Delia Red produced the best average vyield
(27.88 t/ha) over the six locations which was
statistically similar with the average vyield of
Alcander (25.87 t/ha), Twister (27.00) and Prada
(25.98). Exotic variety Delia Red gave the highest
yield (71.08 t/ha) at Gazipur. The highest average
yield (48.15 t/ha) was found in Diverse
Zailengence which was statistically similar with
BARI Alu-7 (45.88), Twister (45.70), Delia Red
(41.68), and Prada (41.43). At harvest, the average
number of tuber/hill (10.62) was found in BARI
Alu-25 (Asterix) followed by Twinner (10.58) over
the locations. On the other hand, the average lowest
number of tuber/hill (8.24) was found with Prada.
In case of tuber weight/hill, the statistically average
highest tuber weight/hill was found in Diverse
Zailengence (0.721 Kg/hill) while the statistically
lowest weight of tuber/hill (0.499 kg/hill) was
found with BARI Alu-28 (Lady Rosetta) over the
locations.  Finally Exotic varieties Diverse
Zailengence, Twister, Delia Red and Prada can be
selected for AYT on the basis of field performance
in 2019-20.

Advanced yield trial with exotic potato varieties
for table and processing purpose

Ten exoatic varieties along with four check varieties
BARI Alu-7 (Diamant), BARI Alu-13 (Granola),
BARI Alu-25 (Asterix) and BARI Alu-28 (L.
Rosetta) were evaluated at six different agro
ecological locations (Bogura, Debiganj, Gazipur,
Jamalpur, Jashore and Munshigonj) of Bangladesh
during 2019-20 for third generation trial. The
significant influence was observed for different
environmental factors of different locations on the
expression of different characters of potato. The
highest tuber yield at 65 DAP was found (41.44
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t/ha) with Fontane at Bogura and Debiganj. But,
HZD 1245 performed the best and produced
average yield (34.54 t/ha) over the six locations
which was statistically similar with the average
yield Innovator and Ottawa (32.02 t/ha). HzZD
1249, Ottawa and Innovator are good for early
bulker. Exotic variety Ottawa gave the highest
yield (71.28t/ha) at Munshigonj. The highest
average yield (55.17 t/ha) was also found in
Ottawa. At harvest, the average number of
tuber/hill  (17.10) was found in BARI Alu-25
(Asterix) over the locations. The average lowest
number of tuber/hill (10.21) was found with
Alberta. In case of tuber weight/hill, the statistically
average highest tuber weight/hill was found in
Arizona while the statistically the lowest weight of
tuber/hill (0.601 kg) was found with Fontane over
the locations. Dry matter percentage at harvest was
highest with check variety Alberta (24.43) at
Gazipur. Alberta gave the statistically highest
percentage of dry matter (21.26) over the location.
In the both cases of tuber grade by number (%) and
weight (%), most of the exotic lines produced
desired number of medium size tubers (28-40 cm
and 40-55-mm size) at all the locations. Seed tuber
grade performance was satisfactory among the
genotypes and over the locations. Finally, Exotic
variety Ottawa, Arizona, Al Russet, Innovator and
HZD 1249 may be selected for RYT on the basis of
field performance in the year of 2019-20.

Participatory variety selection of advanced
exotic potato varieties for table, export and
processing purposes

Ten exotic potato varieties with four check varieties
were evaluated at farmers’ field of six different
agro ecological zones during 2019-20 cropping
season in PVS. Yield of ten tested new exotic
varieties varied significantly from location to
location. In some cases more than double yield was
obtained. Farmers perception also varied. For that
reason the tested varieties need to be further
evaluated for confirmation.

Regional yield trial with exotic potato varieties

Three exotic potato varieties namely Messi,
Picobella and Sun Red 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 zones during 2019-20
cropping season in RYT. The significant influence




was observed in different environmental factors in
different locations on the expression at different
characters of potato. No early bulker clone was
selected from this study. No early mature clone was
found than check variety BARI Alu-28 (Lady
Rosetta). The highest average yield was found in in
Messi (42.81 t/ha) followed by Sun Red (39.21
t/ha) and Picobella (38.62 t/ha). Therefore, these
three exatic varieties may be recommended for the
release as commercial varieties due to their higher
tuber yield potentialities.  Average dry matter
percentages of tested exotic varieties were not

suitable for processing purpose. Sun Red (67.13%),
Messi (65.33%) and Picobella (65.21%) gave
higher percentages of larger sized tuber which is
important for export purpose. In case of
organoleptic taste, Picobella performed best
regarding taste, appearance and texture of boiled
potato. Considering tuber yield, organoleptic taste
performance, disease, insect infestation and tuber
characteristics (shape, size, colour, scoring) these
three exotic varieties (Messi, Picobella and Sun
Red) can be recommended for release as
commercial varieties.

Table 3.Tuber yield at 95 DAP of selected genotypes of potato under RYT during 2019-20

Variety\location Bogura  |Debiganj ‘Gazipur |Jamalpur |Jash0re |Munshiganj Mean
Picobella 51.92a 39.12fg 25.98no 39.54fg 41.02f  34.13ij 38.62b
Messi 47.08c 35.35hi 31.06k 44.39e  46.64cd 34.06i 39.76 a
Sun Red 4486de 34.97hi 3139k 39.03fg 49.15b  35.87 hi 39.21ab
BARI Alu-7 (Diamant)  44.84de 32.53jk 31.48k 39.33fg 47.80bc  27.43mn 37.24c
BARI Alu-25 (Asterix)  47.15bc  33.96ij 24350 4493de 38.70g 28.95Im 36.34d
BARI Alu-28 (L. Rosetta) 38.93g  30.89klI 2153p 36.54h 35.68hi 26.21no 31.63e
CV% | 3.40

Participatory variety selection of exotic potato
varieties

Three exotic potato varieties along with three check
varieties were evaluated at farmers’ field of five
different agro ecological environments/locations
during 2019-20 cropping season in PVS. Yield of
three tested new exotic varieties varied
significantly from location to location. The average

highest tuber yield (37.13 t/ha) was recorded in
Messi followed by Picobella (36.63 t/ha) and the
lowest average yield was found in check variety
BARI Alu-28 (Lady Rosetta) (34.47 t/ha). Farmers
were very much interested in these exotic varieties
but varied location to location. Therefore, these
varieties may be recommended for the release as
commercial varieties.

Table 4. Performance of exotic potato varieties for tuber yield under PVS at 95 DAP in farmers’

fields during 2019-20

Genotypes Tuber Yield (t/ha) at 95 DAP

Bogura | Debigonj | Gazipur | Jamalpur | Jashore | Munshiganj | Mean
Messi 34.14 - 37.03 36.05 34.72 43.72 37.13
Picobella 52.21 - 28.89 26.96 44.09 31.00 36.63
Sun Red 37.40 - 30.46 30.70 34.97 38.97 34.50
BARI Alu-7 (Diamant) 45.08 - 25.31 31.66 33.94 39.68 35.13
BARI Alu-25 (Asterix) 43.09 - 27.78 28.98 34.12 39.81 35.13
BARI Alu-28 (L. Rosetta)  38.30 - 31.52 39.87 29.21 33.46 34.47

Observation trial with clonal hybrids and exotic
varieties against natural high temperature stress
for early planting

Potato production outside the regular growing
season resulted in farmers profit. In addition, potato

consumers are attracted due to decreased supply in
the market. Further, farmers grew an early potato
in the northern regions of Bangladesh and gained
more profit due to higher price at that time.
However, potato production may affect by increase
pest

and disease pressure and higher soil
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temperature. We hypothesized that potato varieties
showed less significant tuber yield reduction when
they are not grown in a normal season. This
experiment was taken to find out suitable genotypes
for earlier cultivation in northern regions of
Bangladesh prior to mid of November. Two four
potato varieties were evaluated at the breeder seed
production center, Debiganj, Panchagarh for four
growing period i.e very early, early, normal and
late growing season during 2019-2020 following a
randomized complete block design with three
replications. Results revealed significant variations
due to genotypes for all characters in four sowing
conditions. Germination percent, plant height, stem
per hill, marketable tuber yield at 65 days,
marketable tuber yield at 90 days, non-marketable
yield at 65 days, non-marketable yield at 95 days
were recorded. The relative position of different
varieties on the biplots is based on its projection on
to the XY-axis in AMMI Biplot. Considering yield
and yield contributing characters Clone 13.17,
BARI Alu 7 and Arizona outperformed in all
growing condition with wider adaptability and
stability regarding tuber yield.

Screening of the potato variety for export
potential

The present consumption of potato estimates 7.0
million tons, seed requirement 0.8-1.00 million tons
and processing factory use 0.1 million tons. The
rest >1.5 million tons was surplus. Farmers
sometimes face serious losses due to glut in the
market. So, they get discouraged in potato
cultivation, which can’t be entertained in a food
nutrition  deficit country like Bangladesh.
Therefore, we need to export this surplus potato to
the foreign countries. Some of the exporters
claimed that we have no sufficient technology for
production of exportable potato. Suitable variety is
one of them. The requirement of export potato
variety as well as production technology are
different in our traditional table potato production.
So, the present study is 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 and
one exotic material were evaluated at seven
different agro ecological zones during 2019-20
cropping season for selecting export suitability of
the variety. Tuber yield and grading by percent
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number and weight reveled that the tested varieties
varied significantly between the locations and
within location. Post-harvest data collection is not
yet been completed, which is one of the most
important criteria for selecting exportable potato
variety. This is the three-year trial; minimum three
years data needed to select suitable variety (s) for
export.

Multiplication of bio fortified CIP Ggermplasm

Potato is the third most important food crop in
Bangladesh. In our country, about 9.65 million tons
of potato were produced from about 0.468 million
hectares of land with an average yield of 20.61 t ha-
1 (BBS, 2019). Due to the development of suitable
variety as well as different production package and
also regular supply of inputs potato production
increases day by day. The present consumption of
potato estimates 7.0 million tons, seed requirement
0.8-1.00 million tons and processing factory use 0.1
million tons. The rest >1.5 million tons was
surplus. To fulfill SDG goals we need to ensure
food as well as nutritional security. Biofortification
is a feasible and cost-effective means of delivering
micronutrients to populations that may have limited
access to diverse diets and other micronutrient
interventions (H.E. Bouis, A. Saltzman, 2017). The
ultimate goal of bio fortification is producing
nutritious and safe foods, sufficiently and
sustainability. Micronutrient malnutrition is one of
the major problems in many developing countries
like Bangladesh. This study was under taken by
TCRC in collaboration with the CIP to reduce
malnutrition of Bangladeshi people through the use
of bio fortified potatoes. Forty bio fortified and ten
late blight tolerant germplasm were collected from
the CIP, Peru. Total 7893 plantlet received from
TCRC tissue culture lab of 50 germplasm produced
360.1 kg minituber at BSPC Debigonj. A total
188.25 kg Gi tuber obtained from planted
minituber received from TCRC, which was
produced off season under greenhouse condition in
pot and aeroponic system. Collected germplasm
also maintained in TCRC tissue culture lab for
further multiplication.

Morphological characterization of advanced
breeding lines and exotic potato varieties

Morphological characterization is essential for
distinguishing and describing a

recognizing,




variety. The central theme is identification of a
variety through the use of some parameters of
characterization. Precise information about the
extent of genetic divergence and on characters used
for discrimination among the population is crucial
in any crop improvement program, because
selection of plants based on genetic divergence has
become successful in several crops. In recent years,
a number of newly developed advanced breeding
lines have been added to the germplasm collection.
Therefore, the parents to be used in breeding
improved potato cultivars to grow in these
contrasting growing conditions ought to be
different. No information regarding the extent of
genetic divergence in these newly acquired potato
lines, is available under this condition. In view to
the objective of the study was collect information
on genetic divergence in the newly acquired
genotypes so that useful parental materials for the
breeding program could be selected. Eight
advanced clones of potato developed from own
crossiong program of TCRC and thirteen exotic
varieties were characterized at TCRC, Gazipur
during 2019-20 following the DUS (Distinctness,
Uniformity and Stability) descriptor which is
approved by the National Seed Board of
Bangladesh and descriptor of CIP, Peru. There
were lots of wvariations in  morphological
characteristics in addition agro-morphic characters.
Large variation was found among the genotypes
and distinct characters were recorded which could
help to find out the respective clones as well.
Furthermore, lot of information were identified
which could provide important information to the
breeders.

Development of diploid potato inbred line

Diploid potato germplasms as TPS was introduced
from Michigan State University 2017-18 and
planted in BSPC to get tubers. High yield tuber
producing line was selected to plant in our
crossing block both at BSPC, Debigonj and
TCRC, Joydebpur. Selected diploid lines were
planted at TCRC and BSPC. Total planted
genotypes were 14 in TCRC and 22 in BSPC.
Most of them did not flowered at all in both
locations. Some of them even produced flowers
but there was no viable pollen to self them. Rest
of them produced pollen and selfed but did not set
berry. Some diploid flowered genotypes were
found self-compatible genotypes from TCRC and
BSPC, respectively. Only B-10 genotypes gave 65

TPS which will be used for next generation of
selfing.

Production of seedling tubers of the selfed
populations (F1So)

Selected diploid lines were planted at TCRC and
BSPC in 2018-19. Total planted genotypes were
10 in TCRC and 22 in BSPC. Most of them did
not flowered at all in both locations. Some of
them even produced flowers but there was no
viable pollen to self them. Some diploid flowered
genotypes were found self-compatible genotypes
from TCRC and BSPC, respectively. Only B-25
genotypes gave 15 TPS and used for generating
selfed population. From them 50 planlets were
produced from one TPS generation which will be
planted next year to observe their performances.

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 important for conservation as well
as preservation of gene pool for 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. The same
experiment was also conducted in this year (2019-
2020) for this same purpose. A total of 20860 kg
seeds of potato was preserved in Breeder Seed
Production Center cold storage, Debiganj,
Panchagarh  collected from 1278  potato
variety/germplasm/hybrid clone during 2019-2020.
The preserved materials will be used in future for
variety development program.

Multipliation, purification and maintenance of
indigenous potato varieties

Indigenous potato variety (IPV) contains higher
proportion of amylopectin than EPV which make
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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 normal 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 be checked with
view to how much increase in yield compared to
previous year. These were the objectives for this
trial. During 2019-20 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. As such as 247 kg seeds were
preserved in cold-storage of BSPC, Debiganj,
Panchagarh for the next year use.

Sweet Potato
Hybridization of sweet potato by polycrossing

In order 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
& palatability. The experiment was conducted
during 2019-20 at Gazipur A total of 112 numbers
of F1 seeds were collected from ten parents. The
highest number of F; seeds was collected from
BARI SP-12 (37) followed by BARI SP-2 (29) and
the lowest number of F; seeds from BARI SP-4
(21). These F; seeds will be sown in nursery bed
next season for vine as well as tuber production and
evaluation.

Secondary vyield trial of CIP (Mozambique)
clones of sweet potato

A total of 11 genotypes (Moz 1.15, Moz 1.39, Moz
1.8, Moz 1.9, Moz 5.2, Moz6.3, M0z8.3, M0z8.5,
Moz19.1, M0z21.3 and M0z21.6) derived from CIP
were evaluated regarding their phenotypic
characters, yield and yield contributing characters.
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There was huge diversity present among these
lines. Especially wide variation present in yield
which varied from 21.06 t/ha to 0.00 t/ha and flesh
color from deep orange to purple shade. The
information might be 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 those were studied under this
experiment two (2) germplasm namely Moz1.15
and Moz 1.9 germplasm were selected.

Secondary yield trial with CIP clones of sweet
potato

Six (6) sweet potato genotypes (CIP-106082.1,
CIP-189151.8, CIP-194281.2, CIP-199062.1, CIP-
400039 and CIP-440004) with contrasting beta
carotene and mineral content those were provided
by International Potato Centre (CIP) were
evaluated at Gazipur in order to get a variety
contrasting with marketable higher yield, length of
main vine, root length, no.of roots/plant, weight of
roots/plant& weevil resistance. Considering these
criteria, only one (CIP400039) genotype was
selected for the next year trial.

Advanced vyield trial with F1Cs hybrid clone of
sweet potato

A field trial was done to evaluate two (02) hybrid
clones (Hq7/12 and Hg 10/12) of sweet potato at five
locations during 2019-20 cropping season along
with BARI SP-4 and BARI SP-8 used as check.
Two tested clone hybrids were again selected for
further trial based on marketable yield, dry matter
content, carotene content, earliness and overall
acceptability score.

Regional yield trial with anthocyanin containing
sweet potato

Considering all the qualitative and quantitative
characters it can be assumed that this newly
introduced Anthon 1 would be the promising one
specially as a bio fortified crop. This promising line
will be applied for releasing as a variety this next year.

Regional vyield trial with white fleshed sweet
potato

Two white fleshed local cultivars (WF001 and
WF002) were evaluated along with BARI SP-3 and




BARI SP-10 used as check during 2019-20
cropping season at five locations (Gazipur, Bogura,
Jamalpur, Jashore, and Pahartali) in RCB design
with three replications. Red skinned and white
fleshed local cultivar WFRS002 found promising
regarding their marketable yield, dry matter content
and overall acceptability score. Though the weevil
infestation found insignificant, even though there
were less infestation in the field for all the materials
as these are locally adapted.

Regional yield trial with F1C7 hybrid clones of
sweet potato

Considering marketable vyield, dry matter yield,
carotene content, overall acceptability score and
other factors for hybrid clones namely, Hes>/11and
Ho4e/11 may be selected for next year evaluation
for more confirmation

Regional yield trail of FiCs hybrid clones of
sweet potato

Two promising clones (Hs.ej/10 and Hie.ej/10)
were evaluated along with BARI SP-4 and BARI
SP-8 used as check during 2019-20 cropping
season at five locations (Gazipur, Bogura,
Jamalpur, Jashore, and Pahartali) in RCB design
with three replications. Considering marketable
yield, dry matter (%), carotene content, overall
acceptability score and other factors two hybrid
clones namely, Hs.ej/10 and Hie.€j/10 may be
selected for next year evaluation.

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 two hybrid clones namely Hesz/11and
Ho4g/11with two check variety BARI SP-4 and
BARI SP-8 during the winter season of 2019-20.
Farmers experienced better platability during
testing Hes2/11. Overall, they choose both Hgs/11
and Hg 4g/11 in respect of their marketable yield and
organoleptic test.

Participatory variety selection trial with FiCs
hybrid clones of sweet potato

A participatory variety selection trial at farmer’s
field of Bogura, Pahartali and Jamalpur was carried
out with two hybrid clones namely Hs/10 and
Hi6¢/10 with two check varieties BARI SP-4 and
BARI SP-8 during the winter season of 2019-20.

Farmers experienced platability during testing
Hi66/10 & Hsej/10 though they are contrasted with
high beta carotene. These two showed high yield
potentiality as well. High yielding material Hae/10
performed the best in Pahartali but it contain low
amount of dry matter. Overall they choose both
Hse/10 & Hiee/10 in respect of their marketable
yield and organoleptic test.

Aroids

Regional vyield trial of mukhikachu (Colocasia
esculenta var antiquorum) lines

Four promising lines of Mukhikachu (Colocasia
esculenta var. antiquorum) viz. MK-122, MK-129,
MK-131, MK-176 along with a BARI released
variety Bilasi as check were evaluated under
regional vyield trial at four locations namely
Gazipur, Jamalpur, Jashore and Bogura during
February to November 2019.The crop was planted
following randomized complete block design with
3 replications. The growth parameters, vyield
components and yield were statistically significant.
The check variety Bilasi produced the highest yield
(37.2 t/ha) which was statistically similar with MK-
129 (35.2 t/ha).

Preliminary yield trial of mukhikachu lines

Fifteen lines of Mukhikachu (Colocasia esculenta
var. antiquorum) viz. MK-105, MK-127, MK-140,
MK-177, MK-178, MK-179, MK-180, MK-181,
MK-182, MK-183, MK-184, MK-185, MK-186,
MK-187 and MK-188 were evaluated under
preliminary yield trial during April to November
2019 at TCRC research field, Gazipur. The crop
was planted following randomized complete block
design with 3 replications. The growth parameters,
yield components and yield were statistically
significant. The highest yield (12.4 t/ha) was
recorded in MK-185 closely followed by MK-127
(12 t/ha) and it was statistically at par with
another 8 lines of MK-140, MK-177, MK-178,
MK-179, MK-180, MK-181, MK-182 and MK-
183.

Advanced vyield trial of rhizome producing
panikachu lines

Four lines of rhizome producing Panikachu
(Colocasia esculenta) viz. PK-119, PK-179, PK-
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180 and PK-181 along with two released varieties

BARI Panikachu-5 and BARI Panikachu-6 as
check were evaluated under advanced yield trial at
Gazipur, Jamalpur, Bogura and Jashore. The crop
was planted following randomized complete block
design with 3 replications. Significant variation was
observed among most of the growth, yield
attributes and yield of rhizome producing
Panikachu genotypes. Significantly higher stolon
yield obtained in PK-179 at all the studied locations
and it was the highest of 24.7 t/ha at Gazipur. In
case of marketable rhizome yield, PK-179 followed
the same trend of stolon yield. The highest
marketable rhizome yield (98.8 t/ha) was obtained
in PK-179 at Jashore.

Advanced yield trial
panikachu lines

Two lines of stolon producing Panikachu
(Colocasia esculenta) namely PK-134, PK-178
along with two BARI released stolon producing
varieties of Latiraj and BARI Panikachu-2 as check
were included in this experiment for selecting new
variety(s) under regional yield trial at Gazipur,
Jamalpur, Jashore and Bogura during February to
August 2019. The crop was planted following
randomized complete block design with 3
replications. Most of the vegetative growth, yield
contributing characters and yield were statistically
significant for interaction effect of the genotypes
and locations. Stolon yield was the highest (24 t/ha)
in Latiraj at Jamalpur closely followed by PK-134
(22.6 t/ha) at Jamalpur. The marketable rhizome
yield was the highest (116.3 t/ha) for BARI
Panikachu-2 at Jashore.

of stolon producing

Observational trial
relation to spacing

of ghataman kachu in

Two spacing of 60 cm x 60 cm and 70 cm x 70 cm
on Ghataman Kachu (Aolcasia sp.) were evaluated
during March to December 2019 at the field of
Tuber Crops Research Centre, Gazipur. The crop
was planted following randomized complete block
design with 7 replications.The vegetative growth,
yield contributing characters and vyield were
influenced significantly. The highest yield (42.4
t/ha) was obtained with 70 cm x 70 cm spacing
than 60 cm x 60 cm spacing (35.4 t/ha).
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Observational trial of panchamukhi kachu in
relation to spacing

Two spacing of 60 cm x 60 cm and 70 cm x 70 cm
on Panchamukhi Kachu (Colcasia sp) were
evaluated during March to December 2019 at the
research field of Tuber Crops Research Centre,
Gazipur. The crop was planted following
randomized complete block design with 7
replications. Plant height and weight of individual
corm was significantly influenced by spacing. The
yield was not statistically significant. The corm
yield was around 20 t/ha for both the spacing.

Maintenance of aroids germplasm

Eighteen of Mukhikachu, fifty of Panikachu and
one of each of Panchamukhi Kachu, Dudhkachu,
Moulovikachu/Sahebikachu and Ghataman Kachu
germplasm collected from home and abroad in the
recent past years and conserved at TCRC field,
Joydebpur, Gazipur.

Minor tuber crops

Regional yield trial of yam (dioscorea spp.)
germplasm

Five yam germplasm namely HOM 20, HOM 47,
HOM 39, HOM 9 and HOM 7 were evaluated at
three different agro ecological zopnes during 2019-
20 cropping season for RYT. Combined analysis
was done to see the genotype location interaction.
The significant influence was observed of different
environmental factor for different locations on the
expression of different characters of yam. HOM-9
gave highest yield 17.54 kg per plant followed by
HOM-7 (16.77 kg/plant) and HOM-39 (15.97
kg/plant). Therefore, those may be advanced for
releasing as variety considering the result.

Participatory yield trial of yam (dioscorea spp.)

Five yam germplasm namely HOM 20, HOM 47,
HOM 39, HOM 9 and HOM 7 were evaluated at
farmers field of Gazipur during 2019-20 cropping
season under PYT. HOM-7 gave highest yield 4.56
kg per plant followed by HOM 20 (4.46 kg/plant)
and HOM-47 (4.07 kg/plant). The lowest yield
obtained by HOM 9 (3.12 kg/plant). So, those
could be advanced to release as variety considering
the result.




Conventional production technology

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
2019-20 to determine the optimum planting date and
spacing to maximize the better economic return of
early harvesting ‘baby’ potato tubers. The treatment
comprised four planting dates (3" Oct., 13 Oct., 23
Oct and 3" Nov.) and four spacing (50 cm x 25 cm,
50 cm x 20 cm, 40 cm x 25 cm and 40 cm x 20 cm).
The experiment was laid out in a randomized
complete  block design (RCB) with three
replications. The yield of potato was significantly
influenced by the planting dates. The highest tuber
yield (25.6 t/ha) was found at 23rd October planting.
Interaction effect of planting date and spacing also
significantly influenced on tuber yield, having the
highest (29.8 thal) at 23rd October planting with
closure spacing (40 cm x 20 cm).The highest gross
return (521500/ Tk./ha) was also noted in the same
combination. Based on three years results, the
second to third week of October planting along with
the closest spacing (40 cm x 20 cm) may be
recommended for baby potato cultivation.

Bulking behaviour of promising potato varieties

The experiment was conducted at Tuber Crops
Research Centre (TCRC), Joydevpur during the
Rabi season of 2019-2020 to find out the suitable
time of harvest for getting desirable yield of
promising potato varieties. Four harvesting were
done at 10 days interval started from 60 DAP
(days after planting) and continued up to 90 DAP.
Three promising potato varieties such as BARI
Alu-46, BARI Alu-62 and BARI Alu-63 were
used as test crop. The highest tuber yield (27.05
t/ha) and maximum dry matter (19.93%) was
found in BARI Alu-62. 90 DAP showed
significantly higher yield (31.32 t/ha) and dry
matter content (22.82%) while the highest yield
(37.7 t/ha) and rich dry matter (19.78%) were
found in BARI Alu-62 harvested at 80DAP
followed by 90 DAP from the same variety.

Intercropping of different vegetables with potato
at Munshigonj region

An experiment was conducted during rabi season of
2019-2020 at Tuber Crop Research Sub-Centre,

Munshigonj to find out suitable intercrop
combination for higher profitability and economic
return. Sole potato (100%) and five intercrop
combinations (one row of potato and one row of
red amaranth, one row of potato and one row of
spinach, one row of potato and one row of Reddish,
one row of potato and one row of cabbage and one
rows of cauliflower in between two rows of potato)
were evaluated in the present study. Significantly
the highest potato yield (40.7 t/ha) was obtained
from sole crops. Potato yield was reduced (7.20-
16.12%) due to intercropping, but it was
compensated by the intercrop. Moreover, potato
equivalent yield (PEY) of the intercrop treatments
was higher than those of sole crops. The highest
(63.4 t/ha) potato equivalent yield (PEY) was found
in one row of potato + one row of cauliflower. The
highest gross return (Tk. 316800/ha), net return
(Tk. 141000/ha) and benefit cost ratio (1.80) were
also recorded in this treatment combination.

Response of potato varieties to water stress
conditions

An experiment was conducted at Tuber Crops
Research Sub-Centre, Munshiganj during 2019-
2020 with four level of irrigations namely I, = No
irrigation, l1,= One irrigation at 30 DAP, I,= Two
irrigation at 30 and 45 DAP and Is= Three
irrigation at 30, 45 and 60 DAP (Control) with
seven newly released potato varieties namely
V1=BARI Alu-25, V,=BARI Alu-28, V3;=BARI
Alu-35, V4,=BARI Alu-36, Vs=BARI Alu-37,
Ve=BARI Alu-40 and V7;=BARI Alu-62 with a
view to select variety(ies) that are high yielding and
suitable for cultivation under water stress condition.
Results showed that treatment combination (Valo)
and (Val1) performed better in terms of grade of
seed size tuber and yield and but considering dry
matter percentage treatment combination (Vlo) and
(Valo) performed better under water stress
condition. Therefore, considering the yield, grade
of tuber and dry matter percentages BARI Alu-36,
BARI Alu-25 and BARI Alu-28 may be cultivated
under water stress condition in our country.

Comparison between production system of
farmers' and research practice in respect of
yield and economic benefit of potato

An experiment was conducted at Tuber Crops
Research Sub-Centre, Munshiganj during 2019-
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2020 with two varieties namely V1= BARI Alu-25
and V.= BARI Alu-37 with two management
practices namely P;= Research practice and P,=
Farmers' practice with a view to compare the yields
between the farmers' practice and research practice
and find out the better economic output of potato
production system. Results showed that considering
the tuber fresh yield, tuber dry matter percentage,
insect and diseases reaction and economic analysis
the best performance was obtained from treatment
combination (V2P1) and (V1P1).

Combined application of biochar with
compost and fertilizer for the improvement of
soil properties and tuber yield of potato

The experiment was conducted to study the effect
of biochar with organic and inorganic fertilizer the
improvement of soil chemical, physical, biological
properties and potato tuber production. There were
eight treatments e.g. T1. Control (No Fertilizer), To.
Biochar @ 5 ton/ha (3.6 kg), Ts. Recommended
Organic  Fertilizer (Vermicompost 3.2 Kg,
Trichocompost 3.2 kg, NOC 3.2 kg and CD 4.3kg),
Ta. Recommended Fertilizer (Urea 252 g, TSP 159
g, MOP 216 g, Gypsum 144 g, ZnSO4 7.2 g, HBO3
7.2 g, Sunfuran 14.4 g and CD 7.5 kg), Ts.
Fertilizer 75% + Compost 25% (Urea 189 g, TSP
120 g, MOP 162 g, Gypsum 108 g, ZnSQ4 5.4 g,
HBO; 5.4 g, Sunfuran 10.8 g and CD 5.7 kg) +
(Vermicompost 800 g, Trichocompost 800 g, NOC
800 g and CD 1075 g), Ts. Recommended Organic
Fertilizer + Biochar (Ts+T2), T7. Fertilizer 75%+
Compost 25% + Biochar (Ts+ Ty), Ts
Recommended Fertilizer+ Biochar (T4+T2).The
experiment was laid out in RCB design with three
replications. Tg exhibited the highest yield in each
plot (20.38 Kkg), total marketable yield (27.83
ton/ha) and total yield in hector (28.31 ton) which
was followed by T4 (yield in each plot (18.64 kg),
total marketable yield (25.16 ton/ha) and total yield
in hector (28.89 ton)).Considering all yield
contributing parameters, soil and plant sample
analysis, yield and economic analysis it may be
concluded that T4 and Ts were suitable treatments
for recommendation. The highest net return and
BCR were recorded in T4 but if farmers use
chimney which would be used for dual purposes
like cooking and making biochar (e.g. “Akha
biochar device” made by CCDB (Christian
Commission for Development in Bangladesh)) they
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will utilize straw for beneficial purpose like making
biochar as bio-product. As a result, the cost of
biochar will not be required for its production. On
the other hand, no need to use biochar if anyone
apply it one time to his land. So from second year,
biochar will not be applied to those treatments
where it was used and the input cost of biochar will
not be included.

Sweet potato and aroids

Effect of urea super granule (USG) on the yield
performance of BARI Panikachu 1 (Colocasia
esculenta l.)

The experiment was carried out at TCRC,
Joydevpur during February to September 2019 to
evaluate the efficiency of USG application in
comparison with prilled urea for sustainable
production of panikachu. There were six
treatments, T1= Naso (recommended N dose used as
prilled urea), T>=Naso (recommended N dose used
as USG), Ts= Nais (10% reduction of recommended
N dose as USG) Ti= Nz (20% reduction of
recommended N dose as USG) Ts=Nzus (30%
reduction of recommended N dose as USG), Te=
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
application of USG. The highest stolon yield (25.03
t/ha) and rhizome yield (22.74 t/ha) were found in
T4 (Na2goP1soKaso kg/ha + CD 5 t/ha), 20% reduction
of recommended N dose as USG) with highest
BCR (2.0). Therefore, 20% reduction of
recommended N dose as USG was found as
suitable for the cultivation of BARI panikachu-1

Effect of spacing on the vyield of BARI
Mukhikachu-1

A field experiment was conducted at TCRSC, BARI,
Seujgari, Bogura during kharif, 2018-19 to find out
optimum spacing of BARI Mukhikachu- 1. There

were seven treatment viz. T1=60 cmx35 cm, T,=70
cm x 25 cm, T3=70 cmx30 cm, T4=70 cmx35 cm,
Ts=80 cmx25 cm, T¢=80 cmx20 cm and T,=60
cmx45cm. The yield attributes and yield were
significantly influenced by the spacing. The highest
corm yield was found in T (70 cm x 25 cm) which
was statistically identical to Te ( 80 cm x 20 cm)




Organic production technology

Evaluation of stolon producing taro genotypes
under low input organic cultivation system

Three released variety of Panikachu (Colocasia
esculenta L) namely BARI PaniKachu-1, BARI
Pani Kachu-2 and BARI Pani Kachu-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, 2019. Soil fertility and pest
management were done following organic practices
and standards. Cow dung, Trichocompost and
Neem Qil 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 Pani Kachu-1
showed better result for most of the parameters.
Accordingly, the highest stolon yield (15.9 t/ha)
was found from the variety BARI Pani Kachu-
1which was followed by BARI Pani Kachu-2 (11.9
t/ha) but it was statistically different. .

Efficacy of botanicals to control virus diseases
transmitted by aphids in organic potato
production.

An experiment was conducted to evaluate the
efficacy of five different botanical pesticide to
suppress the aphid infestation and therafter
incidence of two major virus diseases namely
PLRV and PVY in potato field under organic
management practices. The experiment was
executed at the organic block under TCRC research
field, Joydebpur during the year of 2019-20. Five
botanicals namely rape seed oil, mahogony oil,
neem oil, karam cha oil @ 2 ml/liter and Bioneem
Plus (Azadiractin) @ 1ml/litre were chosen as
treatment. BARI Alu 36 was used 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 treatments were
applied at 10 days interval from 30 days after
planting to haulm pulling. Mean aphid number per
ten plant as well as incidence of PLRV and PVY
was recorded at three different dates. In most cases,
neem oil performed the better in reduction of aphid

-

infestation as well as viral diseases. Furthermore,
plant vigor as well as tuber yield were found better
from the plot treated with neem based products.

Effects of different registered organic fertilizers
on the yield and yield contributing characters of
potato

This experiment was executed at the organic block
under TCRC research field, Joydebpur during the
year 2019-20 to assess the influence of organic
fertilizers on the yield of potato. Performance of
four organic fertilizers namely ACI organic
fertilizer, North Bengal Organic Fertilizer,
Onnopurna organic fertilizer, Mega organic
fertilizer with one potato variety e.g. BARI Alu36
was evaluated. ACI Organic Fertilizer with BARI
Alu36 gave the highest yield (24.50 t/ha) which
was statistically higher than other the treatments.

Evaluation of sweet potato varieties under
organic farming system

Fifteen (15) varieties of sweet potato were
evaluated to find out superior variety under organic
cultivation system. This experiment was executed
at ‘Organic Block’, TCRC research field, Gazipur
over the period from Nov 2019 to April 2020. Soil
fertility and pest management was done following
organic practices and standards. Cow dung, Tricho
compost 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 character. Accordingly, the
highest root yield (22.28 t/ha) was found from the
variety BARI SP15 which was followed by BARI
SP16 (20.83 t/ha) and was statistically different
from all other varieties including check.

Effect of organic herbicides on major weeds
species and yield of potato

A field experiment was conducted at ‘Organic
Block’ of tuber crops research centre, BARI during
rabi season of 2019-2020 to find out the suitable
organic herbicide against weeds in organic potato
fields. Efficacy of organic herbicides in controlling
weeds was evaluated by spraying just after planting
and continued 5 days interval till 60 days. There
were five treatments viz. T; = Salt @ 50kg/ha , T»
= Vinegar @ 150ml/l , Ts= Neem oil @50 ml/l, T,
= Eucalyptus oil @50ml/l and Ts = Control (no
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weeding), with one potato variety BARI Alu 46.
There was significant difference among the
treatments in respect of weed control and tuber
yield. The maximum weed control efficiency
(78.87%) was recorded in eucalyptus oil treated
plot (T.) while the highest tuber yield 29.77( t/ha)
was found in neem oil treated plot (T3) and was
statistically similar with T4 (27.08 t/ha).
Significantly lowest yield (20.33 t/ha) was obtained
in control plot (Ts) and among the treatments, poor
weed control efficiency (51.35%) was observed in
salt treated plot.

Tissue culture

Production, distribution and in
maintenance of potato varieties/germplasm

vitro

In vitro plantlets of potato were produced from
meristem and virus free potato tubers of different
potato varieties and genotypes using MS media
under aseptic conditions. A total of 16850 plantlets
of BARI released potato varieties was sent to
Breeder Seed Production Centre (BPSC), Debigonj
during 2019-20 having 3000, 250, 8000, 250, 500,
650, 700, 700, 400, 300, 1150, and 9500f BARI
Alu-7, BARI Alu-13, BARI Alu-25, BARI Alu-35,
BARI Alu-40, BARI Alu-41,BARI Alu-46, BARI
Alu-53, BARI Alu-62, BARI Alu-63 ,BARI Alu-72
and BARI Alu-73 respectively. A total 318.0 kg
mini tubers of BARI released variety was
produced having BARI Alu-35, 16.5kg BARI Alu-
37, 35.5kg BARI Alu-40, 21.0 kg, BARI Alu-41,
63.0 kg, BARI Alu-46 ,54.0 kg BARI Alu-47, 3.5
kg ,BARI Alu-48, 2.5 kg, BARI Alu-50, 10.5, kg
BARI Alu-53, 11.5kg, BARI Alu-56, 7.0kg, BARI
Alu-62 ,22.0 kg , BARI Alu-72, 32.0kg, and BARI
Alu-73, 8.0kg, respectively. A total number of 33
BARI released potato varieties are being
maintained at Tissue Culture Lab, TCRC for in
vitro multiplication. At present a total of 9503
potato plantlets from different BARI varieties are
under conservation having from BARI Alu-7,
BARI Alu-8, BARI Alu-13, BARI Alu-25, BARI
Alu-29, BARI Alu-35, BARI Alu-36, BARI Alu-
37, BARI Alu-40, BARI Alu-41, BARI Alu-46,
BARI Alu-47, BARI Alu-48, BARI Alu-49, BARI
Alu-50, BARI Alu-53, BARI Alu-54, BARI Alu-
56, BARI Alu-57, BARI Alu-62, BARI Alu-63,
BARI Alu-72 , BARI Alu-73 , BARI Alu-76,
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BARI Alu-77, BARI Alu-80, BARI Alu-81, BARI
Alu-83,BARI Alu-86, BARI Alu-87, BARI Alu-
88 and BARI Alu-90 respectively. Mother stock
of the varieties is being maintained by subcultures
for future multiplications and short term
conservation.

Production of minituber (Go) from in vitro
plantlets 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 2019-2020. A total 318.0
kgmini tuber was produced during 2019-20 crop
season at net house condition. Number of
minituber/plant from BARI Alu-7, BARI Alu-25,
BARI Alu-35, BARI Alu-37, BARI Alu-40, BARI
Alu-41, BARI Alu-46, BARI Alu-47, BARI Alu-
48, BARI Alu-49, BARI Alu-50, BARI Alu-53,
BARI Alu-46, BARI Alu-47, BARI Alu-48, BARI
Alu-50 , BARI Alu-53, BARI Alu-56, BARI Alu-
62, BARI Alu-63, BARI Alu-72 and BARI Alu-
73 were 11.86, 8.8, 20.86, 17.13, 18.8, 26.13, 18.6,
18.8,21.4,17.8,19.6, 12.73, 15.13, 19.5, 18.09 and
13.6, respectively. The maximum weight was
observed from by the variety BARI Alu-41 (286.2
g) followed by BARI Alu-72 (267.69), BARI Alu -
46 (261.269), BARI Alu -62 (234.86g), BARI Alu-
50 (233.7g) ,BARI Alu -47 (226.4g), BARI Alu
37(217.6g), BARI Alu-35(217.6g), BARI Alu-40
(195.2g), BARI Alu-7 (154.46g), BARI Alu-53
(143.69), BARI Alu-73 (139.6g) , BARI Alu-48
(133.4), BARI Alu-25(93.2g9), BARI Alu-
56(84.269g) and BARI Alu-63(42.5Qg).

Improvement of indigenous promising potato
cultivars through meristem culture and their
yield performance with traditional cultivars

Meristem culture has become a powerful and
successful tool for virus elimination from virus
infected plants and has been successfully applied in
potato. Tubers of five IPV (Shilbilati, Lalpakhri,
Sadaguti, Jam Alu and Patnai) were collected from
different locations of Bangladesh. To test the virus
infection tubers from each cultivar were subjected
to DAS-ELISA test. Virus infected tubers were
chosen and used for sprout production. The
sprouted potato cultivars were planted in pots
containing fine heat sterilized sand under

greenhouse conditions. When potato plants grew




sufficiently (about 30-40 days old shoot.) the
meristem part was taken from leaf buds. A total of
forty three meristems were isolated and cultured
from three indigenous varieties namely Shilbilati,
Lalpakhri and Ausha on basal MS media. Out of
forty three meristems, DAS ELISA test was
conducted on twelve meristem derived plantletsand
virus free plantlets were not obtained, others
plantlets have been sub cultured and will be tested
for DUS-ELISA.

Tissue culture of cassava (Manihot Esculenta
Crantz) germplasm

Tissue culture of cassava (Manihot Esculenta
Crantz) germplasm was conducted at tissue culture
lab, TCRC in BARI during 2019-2020 with a view
to establish a protocol for in vitro multiple shoot
production. Plantlets of thirty eight genotypes were
collected from Vietnam in 20 July 2017. In vitro
plantlets were used as a explants source for micro
propagation. MS media supplemented with 1.0
mg/l BAP showed the good response for shoot
induction. After 5 weeks, shoots were cultured in
rooting media. MS media supplemented with 0.5
mg/l NAA produced 5-6 roots per plantlets. A total
of 110 plantlets were obtained from eight
genotypes after sub culture. Plantlets were
transferred into field after successful hardening.
MS media supplemented with (1.0mg/l) BAP was
used for shoot development and after 5 weeks 3-4
nodes were obtained .For root development MS
media supplemented with 0.5mg/l NAA were used
and at least 5- roots were obtained from each plantlet
after 4-5 weeks. The rooted plantlets were then
selected for next step hardening.

In vitro propagation of stress tolerant potato
varieties and standardization of nutrient film
technique protocol for quality seed production

To start the experiment a 10 feet x 4 feet table was
setup using circular irrigation system. After
developing NFT structure, 3 popular varieties such
as BARI Alu-7 (Diamant), BARI Alu-46 and BARI
Alu-72 were used in this NFT system. Plantlets from
Tissue culture were taken at the age of 28 days and
then put them first in hardening stage. After
hardening, plantlets were planted in sand tray to get
more harden. After 10 days sand planting, all the
plantlets were transplanted on January 26, 2020 to
NFT system giving space plantlets 15 cm apart.

Plantlets from tissue culture were planted in wool
rock in 15 cm apart on the tray where nutrients were
support from the reservation from the reservoir. The
experiment was conducted in TCRC greenhouse.
Plantlets were growing excellent and vigorous, but
root of plantlets got rotten and leaves were burned.
The main reason for that was lack of enough
moisture/ humidity in the greenhouse room. For
these reasons, the experiment was not possible to
complete for better growth of the plants in the
greenhouse, at least 60-80% humidites required.
Root rotten found more in BARI Alu-7 (Diamant)
variety. This experiment needs to be conducted
again under optimum greenhouse condition.

Molecular genetics and breeding

Fingerprinting of indigenous potato varieties of
Bangladesh using SNP marker

Twenty-one indigenous potato cultivars (IPVs) of
Bangladesh have been selected for fingerprinting.
This experiment was conducted jointly with
Molecular biology lab, TCRC, BARI, Gazipur, and
Michigan State University, USA. Genomic DNA
extracted from young leaves/tuber using Pro mega
genomic  DNA  extraction kit  following
manufacturer’s protocol. DNA samples from 21
IPVs were analyzed using SNP primers. The 21
samples were assayed on the Potato V2 SNP array.
The V2 array has 12808 SNPs. The tetraploid
model was also used to take a first look at the
phylogeny using hierarchical clustering. There were
3857 SNPs with < 10% No-Calls in all 28 samples
(21 BGD samples plus seven reference samples).
The genotypes were characterized by polymerase
chain reaction using SNP primers for fingerprinting.
In the dendrogram with the 21 samples, there are
clear duplications. Primarily, we are thinking that of
the 21 samples are really 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

The study was conducted using BARI released
clone potato varieties. These varieties were
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developed through hybridization by TCRC. DNA-
based fingerprinting using SNP marker was shown
to discriminate between potato clones. The
objective of this study was to identify and
distinguish accurately and efficiently clone potatoes
for an applied fingerprinting system of cultivated
potato. SSR primer pairs with high polymorphism
were selected from previous tetraploid potato
studies. DNA isolated from 14 potato clones were
visualized on polyacrylamide (PAGE).
Polymorphism was observed in all 18 primer
combinations on PAGE. All 12 cultivars were
discriminated on PAGE with various combinations
of eighteen primer pairs. The UPGMA cluster
analysis led to the grouping of the 12 varieties in
two major clusters | and Il. It was observed that
three varieties were at cluster | and nine varieties
found at cluster Il. In cluster I, BARI Alu-35 and
BARI Alu-40 showed 100% genetic similarity and
clustered together those were also 80% similarity
with BARI Alu-50. Cluster Il was divided into
three groups (Gi, G2 and Gs) where G; contained
three cloned potato varieties BARI Alu-48, BARI
Alu-62 and BARI Alu-63 where BARI Alu-48
showed genetic similarity with BARI Alu-62 and
BARI Alu-63 by 78% and 75%, respectively. On
the other hand, BARIAIu-36, BARI Alu-37, BARI
Alu-41 and BARIAIuU-56 grouped together where
BARI Alu-37 and BARI Alu-41 showed higher
genetic similarity (80%) as well as BARI Alu-36
and BARI Alu-56 showed 76% genetic similarity.
But, BARI Alu-47 and BARI Alu-57 showed 69%
similarity that formed Gs;. Besides, dendrogram
showed that lower genetic similarity (63%)
between BARI Alu-48 and BARI Alu-57.

Molecular characterization of BARI released
sweet potato varieties using SSR marker

The study was conducted at Molecular Biology Lab,
TCRC, BARI, Gazipur during 2019-20. In this
study, genetic diversity of 15 BARI released sweet
potato varieties using microsatellite markers was
determined. A total of 15 sweet potato varieties were
selected for the present study. DNA was isolated
from fresh young leaves following the protocol of
CTAB with some maodifications. The quantity and
quality of extracted DNA was tested at 260 nm
absorbance reading (Thermo Scientific, Nanodrop
2000. Ten pairs of SSR primers were used for the
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sweet potato DNA amplification reactions. Product
resulting from amplification were separated by
electrophoresis on 5% polyacrylamide gels in a TBS
running buffer under a constant voltage of 80 V for 2
hours in a vertical vessel (20x20cm). They were
analyzed for diversity using 10 simple sequence
repeat (SSR) primers. The presence of bands was
scored for each SSR and for each variety and the
data were analysed by principal coordinate analysis.
The polymorphic SSR loci revealed diverse
relationship among the sweet potato varieties, which
was grouped into two major cluster by unweighted
pair group method analysis (UPGMA). Cluster
analysis showed a jaccard co-efficient ranging from
0.00- 0, 81 indicating high genetic diversity among
those varieties.

Chloroplast genome sequencing and QTL
analysis of heat tolerant and late blight resistant
potato varieties

This basic research project was proposed for four
years. Protocols for Chloroplast and chloroplast
DNA isolation were optimized and cpDNA was
isolated. Samples are under processed for
sequencing from abroad. There were 17 progenies
developed through crossing between heat tolerant
and late blight resistant potato varieties (BARI Alu-
46, 53, 72 and 73) with susceptible ones (BARI
Alu-7, 8 and 25). There were a lot of variations
among the progenies found in Rangpur for late
blight disease resistance. Form the TBO08
population, maximum progenies were found
susceptible to late blight only two lines (TB8-076
and TB8-079) were found good resistance. Lines
TB10-073, TB10-136, TB10-139 and TB10-162
showed resistance to late blight. In both
populations, some showed moderate resistance to
late blight. Resistance was measured by
susceptibility scale as well as rAUDPC. RADPC
will be used in map QTL development. Heat
tolerant map QTL would be developed from the
lines planted in BSPC. Tubers were planted at late
season to get heat/ drought at the end of the season,
but due to heavy raining plants did not get any
water scarcity and no wilting in the plants. Some
important data were taken except wilting behavior
under water stressed condition after 60 DAP.
Higher the plant vigor higher the heat tolerant, but
more information on wilting needed. This data will




be taken at coming growing season. Final
conclusion will be drawn after completion of the
project.

Secondary observation trial of combined PVY
and PLRV

The M2 and M3 populations were planted at
BSPC research field during 2019-2020 to find out
superior lines of PVY and PLRV resistance which
were developed by MAS and ELISA. Their yield
performances with our control varieties BARI
Alu-7 (Diamant) and BARI Alu-25 (Asterix) were
also evaluated. Genetic Markers were used to
screen those lines in previous year using DNA
from the young leaf tissue. In 2017-18, 133 lines
planted and from them 80 lines were virus-
negative. ELISA test was done for 64 lines and
from them 45 lines found combined PVY and
PLRV virus-free and resistance to PVY and
PLRV of potato. Tubers of them were kept and 35
lines out of 45 planted this year to look at the
yield performance. Some lines were found round
and some of them produced more than 40 t/ha
yield.

Secondary vyield trial (SYT) of anthocyanin rich
potato germplasms

Four exotic varieties along with 5 check varieties
BARI Alu-7 (Diamant), BARI Alu-8 (Cardinal)
BARI Alu-25 (Asterix) BARI Alu-53 and BARI
Alu-82 (L. Rosetta) were evaluated at two
different agro ecological locations of Bangladesh
(Debiganj and Gazipur) during 2019-20 for
second generation trial. The significant influence
was observed under different environmental
factors of different locations on the expression of
different characters of potato. The mean
performance of selected genotypes over locations
was statistically significant. The ranges of days to
plant stand at 30 DAP 43.33-54.33, plant height at
65 DAP 77.03-99.99 cm, stem number per plant at
65 DAP 2.96-5.20, plant vigour at 10 scale 7.66-
9.33, tuber number per plant 7.02-8.89, tuber
weight per plant 0.31-0.45 Kg and yield 30.26-36
t/ha were found in TCRC research field. In
Gazipur location, the variety Katahdin was

germinated more plants in 30 DAP (54.33 out of
60 plants), followed by BARI Alu-53 (49.00). Plat
height was found highest

in BARI Alu-53

-

((99.99cm) followed by BARI Alu-82 (92.02cm).
The highest stem number per plant (5.20), plant
vigour (9.33) and tuber number per plant (8.99)
were found in Red Marker#2. Tuber weight per
plant in Gazipur was found highest in BARI Alu-
07 (0.45 kg followed by BARI Alu-82 (0.44 kg).
Except Red Marker#2, all all the varieties were
statistically significant in Gaziur. The ranges of
tuber number per plant 10.55-20.71, tuber weight
per plant 0.57-0.97 kg and yield 308.35-65.13 t/ha
were found in BSPC research field. In BSPC,
Debiganj location, the variety BARI Alu-53
produced the highest number of tuber plant
(20.71) followed by BARI Alu-8 (Cardinal).
Tuber weight found highest (0.97 kg) in BARI
Alu-8 (Cardinal). Tuber yield per hectare was
found statistically significant in all the varieties
except MSZ219-13. In the both cases tuber grade
by number (%) and weight (%), most of the
breeding lines produced desired number of
medium size tubers (28-40) and 40-55 mm size) at
all the location. Seed tuber grade percentage
showed satisfactory performance among the
genotypes and over the locations. Finally exotic
variety MSZ109-10PP, Red Marker can be
selected for AYT on the basis of field
performance for nutrient rich category, Katahdin
for earliness and high yielder, MSZ219-13 for
scab resistance.

Characterization of R-genes for late blight
disease of potato

Resistant varieties along with susceptible varieties
were planted in TCRC, Gazipur and RARS,
Rangpur. In Gazipur and Rangpur BARI Alu-90
and BARI Alu-46 produced highest yield vice
versa. Highest yield recorded in Rangpur was
40.86 t/ha followed by 39.10 t/ha by BARI Alu-
90. In both locations, Katahdin had highest late
blight disease infection (65% in Gazipur and
68.33 in Rangpur). Varieties with fungicide spray
produced highest yield in both locations. Same
type of vyield were found for interaction of
varieties and spray management. Even in the late
blight infection in the varieties by with or without
spray. The lowest rAUDPC was found in BARI
Alu-46 (0.02) in TCRC, Gazipur and in BARI
Alu-90 (0.03) in RARS, Rangpur for the spray
schedule. In non-spray condition, BARI Alu-77
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and BARI Alu-91 had lowest rAUDPC (0.01) in
Gazipur and BARI Alu-77and BARI Alu-90 (0.08
and 0.13) in Rangpur. The lowest yield loss in
BARI Alu-46 (9.11%) of TCRC research field and
BARI Alu-77 (9.18%) in RARS, Rangpur. For

exploring R-gene in the resistant varieties, DNA
was isolated, purified and quantified to run PCR
with selective R-gene markers. PCR analysis was
done and found Phu6, apbt, stol, and blb1l R-gene
in BARI Alu-46, 53, and 57.

Table 1. Varietal effect on the yield production and late blight infection in TCRC, Gazipur and

RARS, Rangpur during 2019-20

Varieties Yield (t/ha) Late blight infection (%)
TCRC, Gazipur ‘ RARS, Rangpur TCRC, Gazipur ‘ RARS, Rangpur

BARI Alu-07 25.45cd 31.21e 25.00¢ 65.00 a
BARI Alu-25 - 34.51d - 60.83 a
BARI Alu-46 30.37 ab 40.86 a 20.83¢ 20.83¢
BARI Alu-53 24.16 de 37.62 bc 38.33b 40.83b
BARI Alu-57 2157 35.64 cd 59.83a 35.00b
BARI Alu-77 27.75bc 38.02b 7.500d 16.66 ¢
BARI Alu-90 32.93a 39.10 ab 4.166 d 1250 ¢
BARI Alu-91 27.07cd 34.72d 3.00d 17.66 ¢
Katahdin 17.46 f 31.04e¢ 65.00 a 68.33a
MSZ109-10pp 13.98¢g - 64.66 a -
Red Marker 16.65 fg - 61.66 a -

Introgression of disease resistance r-genes RPI-
PHUG6 and RPI-STO1 in tetraploid potato for
late blight

Late blight population of BARI Alu-46 x BARI
Alu-53 (TB11) was planted in RARS, Rangpur on
December 5, 2019. BARI Alu-46 contains three R-
genes, Rpi-phu6, apbt, stol and BARI Alu-53
contains Rpi-phu6 and abpt. The TB11 population
was developed from the cross of BARI Alu-46 x
BARI Alu-53 in 2017-18. In 2018-29, tubers were
produced from this TB11 population in BSPC,
Debiganj during 2018-19. Total progenies were 93.
In this experiment, with those progenies, BARI
Alu-7, 46 and 53 were planted in RARS, Rangpur
with 3 replicationsto select the best lines due to
introgression of the Rpi-ph6 and rpi-stol genes.
There were a lot of variations among the progenies
found for late blight disease resistance. In this
TB11 population, 92 lines were planted along with
their parents and susceptible control. Wide range of
variations for late blight resistance found due to
segregation of resistance genes from the parents of
BARI Alu-46 and BARI Alu-53. From them 21
lines found promising performance against late
blight disease this year. In TB11lpopulation, some
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was showed moderate resistance to late blight.
Resistance were measured by susceptibility scale as
well as rAUDPC. RADPC will be used in map
QTL development. The best 21 lines will be
planted in the field next year and DNA isolation
will be done to know the what combination genes
are presence in these lines.

Molecular detection of different strain of PVY
and PLRV diseases in Bangladesh

Local potato germplasm infected with virus
diseases were collected and planted them in Tuber
Crops Research Centre, Joydebpur, Gazipur in
2019-20 to see their virus presence. Tubers from
each accession were planted in 3m long plot.
Whole tubers were planted with a spacing of 60cm
x 25cm. Planting was done during the last week of
December, 2019. Visual infection for viral disease
identification was done in the age of 60 DAP.
Tubers from virus infected plants were collected
and kept them for isolation of RNA and to sprout
them for ELISA test. Currently tubers were placed
to get sprouts for ELISA test. After getting ELISA
test, confirmed specific virus infected tubers will be
used for RNA isolation for checking their different
virus strains in Bangladesh. Primers for the specific




potato viruses were selected from the published
papers. Tubers from the infected tubers were
harvested and sort the better size and shape out for
using next year trial. Infected tubers were collected
from RARS, Rangpur and Jamalpur. Most of the
indigenous potato germplasm possessed different
types of virus. Most found PVY, PLRV and PVM.
Some germplasm had mixture of virus symptom.
All the tubers produced from virus infected potato
plants were stored for ELISA test and RNA
isolation. Tubers will also be used next year trial to
see their virus presence in their next generation.

Screening of wild diploid potato genetic
resources for combined resistance to late blight,
scab and virus diseases

A and B population were planted in BSPC,
Debiganj and RARS, Rangpur in 2019-20 to screen
them out from virus, scab and late blight diseases.
Visual inspection of virus infection and late blight
of potato were recorded both in BSPC and RARS,
Rangpur, respectively. Scab disease was not
observed in this year of experiment. In virus
infection, PLRV and PVM were observed and
recorded in their specific clones of diploid
resources. From A population, 99 clones and 62
clones of B population were produced and 120
clones were infected with PLRV and PVM,
collectively in BSPC. However, 149 and 54 clones
did not show PVM and PLRV infection,
respectively, but out of 161 lines, only 41 lines did
not have any infection of virus. For late blight,
populations were observed in RARS, Rangpur and
no one found resistance to late blight. All tested
materials were 100% infected with late blight
disease and found dead within 60 days of planting.

Determination of ploidy level of indigenous
potato varieties/germplasms

The local potato varieties were collected from
Rangpur and Jamalpur and planted in the field net
house in TCRC during 2019-20 for the observation
of ploidy level. From RARS, Rangpur 9 varieties
were collected and planted them along with 11
varieties from RARS, Jamalpur. Along with them,
BARI Alu-8 (Diamant) and BARI Alu-25 (Asterix)
were used as control of tetraploid varieties. Based
on the highest ratio of Diamant, all the germplasms
were compared with it using average two ratios of
leaflets of each variety. In Rangpur, only Challisha
showed diploid nature of leaflet ratio. From
Jamalpur, Burma Dhaperhat, Challisha, Jam alu

and Patnai were observed diploid leaflet ratio
compared with Diamant leaflet ratio.

Dihaploid production from potatoes of 4X-
genotypes by anther culture

Potato (Solanum tuberosum L. Ssp. tuberosum) was
one of the first crop plants in which haploid
techniques were used to improve cultivar breeding
programmes. These new breeding tools were
introduced towards the end of the 1950s but have
not totally replaced the conventional breeding of
potato at the tetraploid (2n = 4x) level. Generally
(di) haploid (2n = 2x) lines are produced by
pollination of cultivated potato and related
Solanum species with specific haploid inducer
clones of S. phureja or alternatively by anther
culture in vitro. The resultant clones provided
excellent material for the subsequent reconstitution
of the polyploid hybrids having maximized
heterozygosity levels. Therefore, the haploids have
a considerably significant role in the potato
breeding programs. Desired variety, BARI Alu-25
(Asterix), and BARI Alu-62 were planted in
crossing block conditions to get anthers frequently
for haploid production of potato. Anther culture
was doing with the variety of BARI Alu-25
(Asterix) and BARI Alu-62. Plants were grown up
for flower bud collection. After the collection of
flower buds of BARI Alu-25 (Asterix) and BARI
Alu-62, an appropriate protocol was followed and
placed in a rotary shaker in Linsmaier and Skoog
(1965) media for 6 weeks. Linsmaier and Skoog
media were better to get embryos. In Gamborg’s
B5 media, embryos were got dried and black in
color. No regeneration happened from the embryos.

Genetic engineering

In vitro regeneration of sweet potato (Ipomoea
balatas L)

In vitro plantlets were established from nodal
explants 0.5 mg/l Kin was used in BAP
supplemented with MS media according to
(0.0,.0.5. 1.0, 1.5, 2.0 mg/l). Among these
combination MS+ 2.0mg/l BAP +0.5mg/l Kin
showed the best results in case of no,.of nodes and
no. of leaves/plantlet for both varieties, BARI SP-4
and BARI SP-8. For regeneration study and
development of transformation protocol internodes,
petioles, leaf segments of in vitro plantlets were

19

BARI Annual Report
N 2019-20



used for callus formation. Explants were cultured
on Mur ashige and Skoog (MS) media
supplemented with six combinations of 2,4-D
(0.5,1.0, 1520, 25 and 3.0 mg/L) and 6-
benzylaminopurine (BAP) 0.5 mg/L. Friable callus
was obtained with both varieties from internodes

with 3 mg/l 2,4-d+ 0.5 mg/L BAP after 45 days of
inoculation. Maximum number of friable Callus
were obtained from Internodes and petioles of
BARI Misti Alu-4 and BARI MistiAlu -8 after 45
days of cultured on MS media supplemented with
3.0mg/L 2,4-D + 0.5mg/L BAP (Ts ).

and petioles cultured on MS media supplemented

Table 1. Mean effect of plant growth regulators (BAP and Kin) on shoot induction and growth related
parameters of BARI Misti Alu-4 and BARI MistiAlu-8 varieties after 30 days of cultured

Varisty name Hormone conce.ntratlon Nusrﬁct))gtr/of Number of | Number of | Nunber of

BAP (mg/l) | Kin (mg/l) explant node/plantlet | leaf/plantlet | root/plantlet
BARI Misti Alu-4 0.0 0.0 1 5.2 6.5 25
BARI Misti Alu-8 ' ' 1 4.9 6.0 1.8
BARI Misti Alu-4 05 05 1 3.0 4.0 4.0
BARI Misti Alu-8 ' ' 1 4.0 4.0 15
BARI Misti Alu-4 10 05 1 4.0 4.1 4.0
BARI Misti Alu-8 ' ' 1 4.0 4.0 4.0
BARI Misti Alu-4 15 05 1 4.4 5.2 2.2
BARI Misti Alu-8 ' ' 1 4.8 5.2 2.2
BARI Misti Alu-4 20 05 1 5.8 6.8 2.8
BARI Misti Alu-8 ' ' 1 6.4 7.0 3.2

Table 2. Characteristics of callus obtained from different explants of BARI Misti Alu-4
Callus Type from explants | Callus colour from explants

Required days for

Treatments | Name of variety ==t - e | Petioles | Internodes | Petioles | callus formation
Ty - - - - 45
T, - - - - 45
T3 BARI - - - - 45
Ta Misti Alu -4 Firable Firable yellow yellow 45
Ts Firable Firable Cream Cream 45
Ts Firable Firable yellow yellow 45

Table 3. Characteristics of callus obtained from different explants of BARI Misti Alu-8
Callus Type from explants| Callus colour from explants |Required days for

Treatments | Name of variety Internodes | Petioles Internodes | Petioles callus formation
T: - - - - 45
T2 - - - - 45
Ts BARI - - - - 45
Ta Misti Alu -8 Firable Firable Cream yellow 45
Ts Firable Firable Cream Cream 45
Te Firable Firable Cream yellow 45
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Development of 3R-gene late blight resistant
potato variety in Bangladesh

Late blight caused by Phytophthora infestans is a
devastating disease in cultivated potato throughout
the world which can cause yield loss up to 80%. In
Bangladesh, farmers use 500 tons of fungicides to
protect the crop at a cost of around 100 crore taka.
Tuber Crops Research Centre (TCRC), BARI,
Michigan State University (MSU), USA and Simplot
Plant Sciences Co., USA have been working jointly
to develop a 3R-gene GM potato variety for late
blight disease resistance. Three late blight R-genes
viz. Rpi-mcqgl, Rpi-blb2 and Rpi-vntl.1 were isolated
from Solanummochiquense, S. bulbocastanum and S.
venturii, respectively. Simplot Plant Sciences Co.
engineered the 3R-gene containing plasmid vector
pSIM4392 to transform the GM Diamant events
using Agrobacterium mediated plant transformation.
Ten 3R-gene events were selected as late blight
resistant with a single insert of the tDNA by Simplot
Plant Sciences Co. These events undergoing
molecular screening and field trials for efficacy
against the Phytophthora isolates at MSU. Pending
regulatory approval from Bangladesh authorities, the
two best performing GM events will be imported in
Bangladesh for contained (CT) use and confined
field trial (CFT) during the next potato growing
season. The most superior event will be released as a
new potato variety after full regulatory approval,
following regulatory and multi-locations trials. For
efficacy testing, Phytophthora isolates were
collected from different agro-ecological zones of
Bangladesh and molecular based diversity of
pathogens was analyzed. P. infestans found in
Bangladesh when Blue 13 and Pink 6 isolates
showed both Al and A2 mating types. Pure cultures
of Phytophthora isolates have been made at Plant
Pathology lab of TCRC that will be used for
artificial inoculation during contained use, confined
field trial and regulatory trials of GM potato events.

Survey, collection, isolation and maintanance of
late blight of potato and tomato caused by
phytophthora infestans in Bangladesh under
FTFBPP project during 2019-20

The survey work was conducted for observing the
status of late blight disease of potato and tomato in
Bangladesh. The severity of late blight varied

region to region and also in respect of different
varieties and found higher to mild throughout the
Bangladesh. A total of 220 potato and 39 tomato
samples under different divisions were pasted in
FTA cards for diversity analysis in USA. The pure
culture of P. infestans from potato and tomato was
isolated successfully from different regions of
Bangladesh. Twenty six isolates of P. infestans
from potato and 2 isolates from tomato were
isolated and maintained properly in pea agar media.
Two races viz. Blue-13 and Pink-6 were identified
through molecular analysis having two sex types.

Seed production

Production of nucleus seed potato (mini tuber,
Go) using in vitro plantlet

This work was carried out to produce high quality
minituber from in vitro plantlet. The Production of
minituber was carried out at BSPC, Debiganj
During 2019-20. At first, the plantlets (6 cm
height) are transferred to ex vitro condition in pot
filled with a mixture of sand, decomposed
cowdung, burnt rice husk and coconut dust
(1:1:1:1v/v) on 18 October 2019. After two
weeks, the plantlets were transplanted in soil bed
under net house. Beds were consisting of (4.5m by
1.25m) and drenched with fungicides before
planting. Three to four water sprays were given
daily with a sprayer to keep the soil moist and
maintained humidity for initial one week.
Secondly the plantlets were transferred direct into
the soil on 5 November 2019 under net house.
Spray fungicide every morning and watering was
done 4 to 5 times for one week to maintain proper
soil moisture and humidity. The net house was
covered by the gunny/Jute fabric/hessian/thin jute
cloth in daytime to protect the plantlets from
direct sunlight and keep the temperature low
inside the net house and uncovered the net house
in the evening for one week. Additional soil
substrate added on nursery beds to bury lower
nods. The crop was allowed to mature and mini-
tubers were harvested. The mini-tubers were kept
in the cold storage and it will be used as planting
material in the next crop season for breeder seeds
production. A total of 3002.35 kg mini-tubers
were produced from 47215 plantlets (Table-1 to
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table-2 and table-3) during 2019-20 crop season at
Debiganj. CIP Biofortifide accessions were
multiplied for next year trial setup at different
location. The highest amount was contributed by
the variety BARI Alu-25 (Asterix) 558 kg.

Production of breeder and foundation potato/80
seed at BSPC, Debiganj, Panchagarh during
2019-2020

During 2019-20, 130 acres of land were under
seed potato production. Of which 77.25 acres
were under nucleus seed (minituber) and breeder
seed production program (285 field net house-
FNH and 3 permanently built net house-PNH).
Rest area was covered with foundation seed (open
field), true potato seed (TPS) and research
activities. Under PNH 23 varieties (BARI Alu-7
(Diamant), BARI Alu-13 (Granola), BARI Alu-25
(Asterix), BARI Alu-28 (L. Rosetta), BARI Alu-
29 (Courage), BARI Alu-35, BARI Alu-36, BARI
Alu-37, BARI Alu-40, BARI Alu-41, BARI Alu-
46, BARI Alu-47, BARI Alu-48, BARI Alu-49,
BARI Alu-50, BARI Alu-53, BARI Alu-56, BARI
Alu-57, BARI Alu-62, BARI Alu-63, BARI Alu-
72,and BARI Alu-79) and CIP clones were grown
to produce nucleus seed (minituber) from in vitro
plantlets.  Sixteen varieties (BARI Alu-7
(Diamant), BARI Alu-8 (Cardinal), BARI Alu-13

=& -}L-_

(Granola), BARI Alu-25 (Asterix), BARI Alu-28
(L. Rosetta), BARI Alu-29 (Courage),BARI Alu-
47, BARI Alu-62, BARI Alu-72, BARI Alu-73,
BARI Alu-79, BARI Alu-80, BARI Alu-81, BARI
Alu-90 and BARI Alu-91) were grown under
temporary field net house to produced breeder
seed. For foundation seed production 37 varieties
were grown in open field condition. Standard seed
production procedure (land selection, land
preparation, manure and fertilizer application,
planting of seed tuber, earthing up and ridging,
mulching, weeding, side dressing, irrigation,
rouging, spraying of fungicides and insecticides,
haulm pulling, harvesting, sorting, grading and
storing) were strictly followed developed by
TCRC. In some areas of foundation seed potato
were produced mechanically with BARI potato
planter and harvester. The production of nucleus
seed (mini-tuber), CIP biofortifide nucleus seed,
breeder seed, first generation (Gi) Seed, second
generation  (G;) seed, foundation  seed,
experimental materials (Germplasm) and CIP
materials were 2.64225, 0.361, 264.662, 57.145,
70.895, 343.007, 25.00 and 4.139 t respectively.
BSPC supplied 142.55 ton breeder and 55.95-ton
foundation seed to BADC on the last year 2019-
20.

Table 1. Total potato seed produced (class wise) at BSPC, Debiganj during 2019-20

|

NS;. Classes of seed be?gfi s;s]tg)r(ijng S;ii;gpgg];o Seezjt(;srt]c)Jred Total (ton)
1. Nucleus seed (mini-tuber) - 2.64225 2.64225
2. CIP Biofortifide Nucleus seed - 0.361 0.361
3. Breeder seed 8.432 142.55 113.68 264.662
4, First generation (G1)Seed - 57.145 57.145
5. Second generation (G>) Seed - 70.895 70.895
6. Foundation seed 66.639 55.95 220.418 343.007
7. Experimental Materials (Germplasm) - 25.00 25.00
8. CIP Materials - 4.139 4.139

Total = 75.071 198.50 494.28025  767.85125
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Table 2. Breeder seed production of different potato varieties at BSPC, Debiganj during 2019-20

NS(I)" Varieties Suppl)éttoon)B ADC Seed sold (ton) Seegsrt]c;red Total (ton)
1 BARI Alu-7 (Diamant) - 0.355 2.00 2.355
2 BARI Alu-8 (Cardinal) - 1.01 - 1.01
3 BARI Alu-13 (Granola) - 2.710 - 2.710
4 BARI Alu-25 (Asterix) 140.55 4.337 64.93 209.817
5  BARI Alu -28 (Lady Rosetta) - 0.005 4.895 4.90
6 BARI Alu-29 (Courage) - 0.01 17.05 17.06
7  BARI Alu 47 1.00 - - 1.00
8  BARI Alu-62 1.00 - - 1.00
9 BARIAlu-72 - 0.005 3.96 3.965
10 BARI Alu-73 - - 6.82 6.82
11 BARI Alu-77 - - 1.76 1.76
12 BARI Alu-78 - - 4.73 4.73
13 BARI Alu-79 2.42 2.42
14  BARI Alu -81 - - 2.42 2.42
15 BARI Alu-90 - - 1.595 1.595
16 BARI Alu-91 - - 1.10 1.10
Total = 142.55 8.432 113.68 264.662

Performance of CIP bio-fortified potato
germplasm under aeroponic culture

Potato (Solanum tuberosum L.) productivity is
highly constrained by limited supply of high quality
seed tubers in Bangladesh. Production of TC-based
seed potato starts with meristem tip culture
technique. The resultant plantlets are grown in net-
house for production of mini-tubers. This method is
expensive and time consuming due to limited
productivity. To overcome this situation
Aeroponics is an excellent modern technique. In
2019-20 cropping year, an Aeroponics experiment
was set up in the greenhouse of Tuber Crops
Research Centre, BARI, Gazipur in order to
investigate its feasibility and optimization of
production system. Result of this experiment was
very promising. CIP-435 gave the highest number
of mini-tuber and its weight was maximum among
all germplasm. CIP-435 also produced maximum
number of leaf and stolon. CIP-403, CIP-415, CIP-
424, CIP-426, CIP-428 and CIP-435 were good
performer for mini-tuber production in aeroponic

culture. The highest number of stolon produced by
CIP-403 (14.5) and CIP-427, CIP-435 and CIP-441
produced 13, 9.5 and 10 in each plant respectively.
From the aeroponic structure about 7 kg mini-
tubers were obtained

Performance of different potato varieties on
aeroponics system in seed potato production

In  2019-20 cropping year, an Aeroponics
experiment was set up in the greenhouse of Tuber
Crops Research Centre, BARI, Gazipur in order to
investigate its feasibility and optimization of
production system. Result of this experiment was
very promising. The maximum number of mini-
tubers produced per plant ranged between 3-137 in
BARI Alu-47, and the highest yield per plant
ranged between 6-1051 g in BARI Alu-72. The
average number and weight of mini-tubers per plant
were 26.86 and 161.80 g, respectively. On the other
hand, altogether, a 4.5m x 1.5m x 1.2m Aeroponics
structure produced 18.12 kg mini-tubers and the
number of mini-tubers was 3008. On the other
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hand, on Aeroponics structure-2, a total of 3026
mini-tubers were harvested (29,141 g). The highest
average number of tubers per plant was recorded in
BARI Alu-46. The maximum number and weight
of tubers per plant ranged between 29-73 and 561-
977 were recorded in BARI Alu-46. The highest
total weight of tuber per variety 3853 g and 17560
g were recorded in BARI Alu-46 and BARI Alu-37
according to their number of plants.

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
keeping 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.

Effect of zinc on biochemical parameters, for
processing quality and zinc bio-fortification in
potato tuber

Zinc was evaluated on the quality of potato tuber
and zinc concentration in tuber as bio-fortification
at Non-calcareous Grey Floodplain soil of Debiganj
and Grey Terrace Soil of Joydebpur. There were
five treatments - T1 (0 kg Zn/ha), T2 (1.5 kg Zn/ha),
Ts (3 kg Zn/ha), T+ (4.5 kg Zn/ha) and Ts (6 kg
Zn/ha). The experiment was laid out in a
randomized complete block design (RCBD) with
three replications. The yield of potato tuber was
significantly influenced by different levels of zinc.
The highest potato tuber yield (47.1 t hal) was
found in T at Debiganj followed by T4 (43.9 t ha?)
at Debiganj. The crop response to fertilizer
application was positive and quadratic in nature.
From the quadratic response function, the optimum
dose of Zn was recorded as 3.52 and 3.63 kg ha
for Joydebpur and Debiganj, respectively. The
highest dry matter content (22.1 and 21.5% for
Debiganj and Joydebpur, respectively) was found
in Ts. The lowest cutworm infestation was noted in
T5 followed by Ts. The highest specific gravity and
TSS were recorded in Tz and Ta, respectively while
no scab infection was found in the plots. The other
parameter will be incorporated after receiving the
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lab analytical report. This is the second year result
and it will be continued in the next year to verify
the findings.

Effect of foliar application of zinc and
manganese on the yield and quality of potato
(Solanum tuberosum L.)

Foliar zinc and manganese were tested on the yield
and quality of potato and to find out suitable foliar
dose of zinc and manganese for potato at Breeder
Seed Production Centre (BSPC), Debiganj,
Panchagarh under AEZ-3 (Tista Meander
Floodplain Soil) during the Rabi season of 2019-
20. The treatments comprised foliar application
with four levels of Zn (0, 0.05, 0.10 and 0.15%)
and four levels of Mn (0, 0.05, 0.10 and 0.15%).
The experiment was laid out in a factorial
randomized complete block design (RCBD) with
three replications. The tuber yield of potato was
significantly influenced by foliar application of
different concentration of zinc and manganese. The
highest tuber yield (40.5 t/ha) was obtained in
Zn;Mns .The highest dry matter content of tuber
(21.8 and 20.6% for Zn and Mn, respectively) was
found in Zn3z and Mns. The minimum scab infection
(0.82 and 0.99% for Zn and Mn, respectively) was
found in Zns and Mnsz. The other parameters will
be presented after receiving the lab analytical data.

Response of potato to phosphorous in Old
Himalayan Piedmont Plain Soil

The effect of phosphorus was evaluated on the
yield and quality of potato on P uptake and fertilizer
P recovery at Non-calcareous Grey Floodplain soil
of Debiganj. There were seven treatments - T;
(Okg P/ha), T2 (20 kg P/ha), T3 (40 kg P/ha), T4 (60
kgP/ha), Ts (80kg P/ha), Te (100kg P/ha) and T+
(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 different
levels of phosphorus. The highest potato tuber yield
(47.0 t ha'!) was found in T4. The crop response to
fertilizer application was positive and quadratic in
nature. From the quadratic response function, the
optimum dose of P was recorded as 68.0 kg ha* for
Debiganj. The highest dry matter content (21.6%)
in potato tuber was recorded in T4. There were no
scab infection and cutworm infestation in the plots.




The other parameter will be incorporated after
receiving the lab analytical report. This is the
second year result and it will be continued to verify
the findings.

Effect of potassium sulphate on the yield and
quality of potato through controlling scab
disease

Potassium sulphate was tested as a source of
sulphur in controlling Streptomyces scabies in
potato and to find out the suitable dose and source
of sulphur for potato at Grey Terrace soil of
Joydebpur and Non-calcareous Grey Floodplain
soil of Debiganj. The popular potato variety
BARI Alu-7 (Diamant) was evaluated under
different levels of sulphur fertilizer from
potassium sulphate. The five different levels of
sulphur were: T1 (0 kg S/ha), T2 (15 kg S/ha), T3
(30 kg S/ha), T4 (45 kg S/ha) and Ts (60 kg S/ha).
The experiment was laid out in a randomized
complete block design (RCBD) with three
replications. Different sulphur levels and locations
showed significant effect on the yield of potato
over locations. The highest tuber yield (46.6 t/ ha)
was found in T3 at Debiganj, which was followed
by T4 (43.4 t/ha) in the same location. T3 showed
the maximum dry matter content in potato tuber.
The minimum scab infection and cutworm
infestation were also recorded in T3. T3 was found
to be suitable for storage under normal room
temperature for a period of 90 to 120 days. The
post-harvest properties of soil will be presented
after receiving the lab analytical data. This is the
second year findings and it needs to continue to
verify the first year result.

Integrated nutrient management for Potato-
Aroids-T. aman rice cropping pattern

Organic manure and chemical fertilizers were
tested to develop a suitable fertilizer package for
Potato-Aroids-T.aman cropping pattern and to
increase crop productivity and sustain soil health
under integrated nutrient in Grey Terrace soil of
Joydebpur and Tista Meander Floodplain soil of
Bora. There were six treatments - T (Control,

native nutrient), T, (100% recommended dose of
fertilizers, RDF), T3 (Poultry manure, PM@ 3t ha™!
+ rest from RDF), T4 (Cowdung, CD @ 6 t h'™+ 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. The potato, aquatic taro and rice
grain yields were significantly influenced by the
integrated nutrient management in Potato-Aroids-
T.aman cropping pattern. The highest potato tuber,
taro stolon and rice grain yields were found in T3
(PM 3 t hal+ rest nutrient from RDF) while the
maximum taro rhizome yield was recorded in T4
(CD 6 t ha+ rest nutrient from RDF). The lower
scab infection and the minimum cutworm
infestation were observed in T3 and T4. The
highest gross margin (Tk. 976230 ha') and MBCR
(15.5) were found in T3 followed by T4. This is the
second year findings and it will be continued to
verify the result.

Effect of organic fertilizer Tumama on the yield
and quality of potato in Grey Terrace Soil

Tumama, a high organic-inorganic fertilizer was
tested to evaluate the effect of tumama on the yield
and quality of potato and to investigate the post-
harvest properties of soil in Grey Terrace Soil of
Joydebpur.  There were four treatments - T;
(control, native nutrient), T, (Tumama 1966 kg/ha),
T3 (Cowdung 5000 kg/ha + Tumama 984 kg/ha)
and T4 (100% RDF). The experiment was laid out
in a randomized complete block design (RCBD)
with four replications. Yield of potato was
significantly (p<0.05) influenced by the different
treatments. The highest potato tuber yield (36.4 t
ha') was found in T4 The highest dry matter
content (22.0%) was found in T2 (100% tumama),
which was closely followed by Ts; (0.50% CD +
0.50% tumama). The minimum cutworm
infestation (1.20%) was noted in T3 (cowdung +
tumama). There no scab infection and cutworm
infestation were recorded in the plots treatment. Ts
was found to be suitable for storage under normal
room temperature for a period of 90 to 120 days.
The other parameter will be incorporated after
receiving the lab analytical report. This is the first
year result and it will be continued to verify the
findings.

Effect of irrigation on the growth, yield and
quality of potato

An irrigation trial was conducted at Breeder seed
Production Centre (BSPC), Debiganj, Panchagarh
during the Rabi season of 2019-2020 to study the

25

BARI Annual Report
2019-20



effect of irrigation on the growth, yield and quality
of potato. There were five treatments comprising
different levels of irrigation such as T: =Two
irrigation (Emergence + Stolonization stages), T»
(Emergence + Tuberization stages), Tz Three
irrigations  (Emergence +  Stolonization +
Tuberization stages), T4 (Emergence + Tuberization
+Bulking stages) and Ts Four irrigations (Emergence
+ Stolonization + Tuberization +Bulking stages).
Three released potato varieties such as BARI Alu 7
(Diamat), BARI Alu 25 (Asterix) and BARI Alu40
(4.45W) were used, varieties. The experiment was
laid out in split plot design with three replications.
Yield attributes and vyield were significantly
influenced by the irrigation and variety. The highest
potato tuber yield (51.10 t/ha) was found in T3
ton/ha). The lowest scab infected tubers (1.44 t/ha
and 2.84%, respectively) were recorded in T3 while
the maximum scab infection was noted in BARI
Alu7 (4.43 t/ha and 8.67%, respectively) followed
by BARI Alu40. The highest dry matter (20.58%)
was recorded in BARI Alu7 which was closely
followed by BARI Alu40 (20.11%). Among the
treatments, three irrigations (Emergence +
Stolonization + Tuberization stages) and BARI Alu
40 were found better yield. This is the first year
result and the experiment will be continued to verify
the findings.

Tuber crops disease management
Survey of major potato diseases of Bangladesh

A survey work was conducted to observe the
incidence of potato diseases in northern area of
Bangladesh. Late blight disease incidence was
relatively high in  Dinajpur, Panchagarh,
Thakurgaon and lower in Rangpur, Kurigram,
Nilphamary, Lalmonirhat and Gaibandha districts.
Zebra chips disease was first recorded in 2019-
2020 in Kurigram, Lalmonirhat and Debiganj.
Black leg and bacterial wilt disease incidence was
higher in early season of potato cultivation whereas
lower in late season. Common scab, mosaic, stems
rot, early blight, stem canker and black scurf, PVY
found as less incidence of potato in Bangladesh.

Evaluation of Potato Varieties against Late
Blight Disease by Detached Leaf Methods

The Detached Leaf Bioassay (DLBs) of
Phytophthora infestans on BARI Alu-7, BARI Alu-
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46, BARI Alu-53, BARI Alu-77, BARI Alu-90 and
BARI Alu-91 showed susceptible to late blight
under laboratory condition.

Screening of Potato Varieties and Germplasm
Against Late Blight at RARS, Burirhat,
Rangpur under field condition

Field experiment was conducted to evaluate 38
(thirty eight) BARI released varieties potato 03
(three) germplasm and 02 (two) indigenous
cultivars against late blight disease during 2015-
2016, 2016-17, 2017-18, 2018-19 and 2019-20
cropping seasons under natural inoculum pressure
in farmers' field at Khaturia, Domar, Nilphamari
and RARS, Burirhat, Rangpur. None of the
variety/germplasm/indigenous cultivar was found
immune. Variety BARI Alu-90 (Alouette) and
BARI Alu-91 (Carolus) found highly resistant in
every cropping season. Variety BARI Alu-46 was
highly resistant in all cropping season but in the last
cropping season it was resistant against Late blight.
Newly included germplasm viz. Twinner and
Twister found highly resistant since 2018-19
cropping 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 from 2017-18 cropping season showed
moderate resistance. In 2019-20 cropping season,
BARI Alu-77 was resistant against late blight and
BARI Alu-53 was susceptible. BARI Alu-57 was
always resistant or moderately resistant. Yield of
BARI Alu-46, BARI Alu-53, BARI alu-57, BARI
Alu-77, BARI Alu-90 (Alouette), BARI Alu-91
(Carolus), Twinner and Twister was 30.87 to 49.47
tha?, 9.63 t0 29.88 t ha', 24.58 t0 29.33 t ha!,
17.79 t0 29.37 t ha, 35.11 to 53.79 tha* and 31.23
to 38.50 t ha!, 36.43 to 38.09 t ha® and 30.58 to
33.56 t ha! respectively.

Effect of different fungicidal combinations in
controlling late blight of potato at RARS,
Burirhat, Rangpur

Effectiveness of thirteen different sole and
combined fungicides were evaluated against late
blight of potato at RARS, BARI, Burirhat, Rangpur
in 2019-20 cropping season. Fungicides and

fungicidal combinations significantly reduced late
blight disease and increased tuber yield over
control where no fungicide was used. Zampro DM




(Ametoctradin 30% + Dimethomorph 22.5%) was
the best one for disease management and yield. The
highest yield (42.30 t/ha) was harvested from
Zampro DM followed by manually mixture of
Micra 72 WP (Mancozeb 64% + Cymoxanil 8%)
@ 29 + Indofil M 45 (Mancozeb 80%) @ 2g per
liter.

Efficacy of new fungicides in controlling late
blight of Potato at BSPC, Debiganj, Panchagarh
and RARS, Burirhat, Rangpur

A total of 30 different new fungicides with 1
control and one positive control fungicide Acrobet
MZ were tested against late blight disease of potato
at the BSPC, Debiganj, Panchagarh during 2019-
20. Results revealed that most of the tested
fungicides reduced the disease significantly over
control. Among the 30 fungicides the twelve, viz.
30, 185, 193, 194, 198, 200, 202, 298, 314, 321,
323 and 332 yielding (17.25 t/ha, 21.54 t/ha, 17.77
t/ha, 19.36 t/ha, 22.17 t/ha, 18.88 t/ha, 19.55 t/ha,
22.07 t/ha, 17.39 t/ha, 22.64 t/ha, 19.01 t/ha and
17.70 t/ha respectively) showed excellent
performance in controlling late blight disease.The
experiment also conducted at RARS, BARI,
Burirhat, Rangpur during rabi season to evaluate 15
(fifteen) new fungicides against late blight of potato
under natural inoculum pressure. Results revealed
that coded 111 and 128 fungicides effectively
controlled late blight disease of potato and yielded
more than 30 t/ha.

Development of Cost-Effective
Fertilizer Management Practice
Agricultural Waste Tobacco Dust

Integrated
Utilizing

Use of tobacco dust (800 kg ha) as organic
fertilizer  significantly increased total and
marketable potato yield and decreased common
scab disease (incidence and severity) over control
(Only recommended chemical fertilizer used plot)
and cow dung (5 t ha') used plot. There was no
significant difference among tobacco dust dose
1000, 1500, 2000, 25000 and 3000 kg ha* with
recommended fertilizer dose (RCFD) in terms of
tuber yield (39.88 to 43.65 t ha') and common scab
disease status (incidence: 3.18 to 5.70% and PDI:
0.74 to 1.28). But total and marketable potato yield
sharply increased and common scab disease status
decreased up to TD 2000 Kg ha* + RCFD. There

-

was no significant difference among TD 2000 Kg
ha! + RCFD, TD 2000 Kg ha! + (-10%)
RC"NPKS", TD 2500 Kg ha' + RCFD, TD 2500
Kg ha! + (-10%) RC"NPKS", TD 2500 Kg ha* +
(-20%) RC"NPKS", TD 3000 Kg ha' + RCFD, TD
3000 Kg hal + (-10%) RC"NPKS", TD 3000 Kg
ha! + (-20%) RC"NPKS"and TD 3000 Kg ha* + (-
10%) RC"NPKS" for total and marketable potato
yield and common scab disease status.

Effect of different organic matter for managing
soil-borne diseases (common scab) and yield of
potato

Seven different organic matter and their combination
cow dung @ 5.0 t ha’, ash @ 5.0 t haX, cow dung @
250 t ha'+ ash @ 2.50 t ha!, Kazijaibosar @ 1.0 t
hal, Annapurna jaibosar @ 1.0 t ha, mustard oil
cake @ 0.50 t ha!, Farah jaibosar @ 1.0 t ha* and
Tobacco dust @ 0.85 t halwere tested for
management of common scab disease and yield of
potato during 2019-20 cropping season at RARS,
Burirhat, Rangpur. Lower disease incidence (10.20
to 11.56%), disease severity (2.14 to 2.79), higher
marketable tuber yield (35.01 to 40.75 t ha') and
total yield (43.86 to 48.42 t ha!) was in Annapurna
jaibosar @ 1.0 t hal, Mustard oil cake @ 0.50 t ha?,
Farah jaibosar @ 1.0 t ha and and Tobacco dust @
0.85 t halincorporated treatment. Out of all,
Tobacco dust @ 0.85 t ha' was the best one for
disease control as well as highest potato tuber yield.

Validation trial of seed and soil treatments in
controlling common scab disease of potato at
Gazipur

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 nine (09) treatments were
selected as different combinations of seed and soil
treatments. The treatment Ty means straw burn
before seed sowing into the soil found to be more
effective to control common scab based on disease
the incidence and severity.

Screening of different BARI released varieties
against common scab disease of potato at
Joydebpur

Six BARI released varieties including two checks
as BARI Alu-7 and BARI Alu-8 were evaluated at
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Tuber Crops Research Centre, BARI, Joydebpur,
Gazipur during 2019-20 under the field condition.
Considering scab incidence and severity BARI
Alu-38, BARI Alu-73, BARI Alu-79 and BARI
Alu-78 performed better showing lower common
scab in potato.

Screening of potato varieties against common
scab at RARS, Burirhat, Rangpur

There were thirty three potato varieties and three
germplasm were evaluated since 2015-16 to 2019-
20 against common scab disease under natural
inoculum pressure and artificially inoculated
condition at farmers' field, Khaturia, Domar,
Nilphamariand RARS, Burirhat, Rangpur. 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 exhibited good
level of resistance/tolerance against common scab
in known infested soil under natural condition.
Disease incidence and severity (PDI) range was
0.58 to 8.46% and 0.11 to 1.74 respectively. But in
artificial inoculated condition, disease incidence
and severity (PDI) range was 29.67 to 72.09% and
6.60 to 17.76 of those varieties. The least common
scab incidence (5.05%) and severity (PDI-1.01)
were recorded in germplasm Twinner in artificial
inoculated condition. BARI Alu-73, BARI Alu-78,
BARI Alu-79, BARI Alu-81, BARI Alu-73 showed
good level of tolerance in known common scab
infested soil under natural condition. BARI Alu-90,
BARI ALu-91 and germplasm Twister were also
good in both artificial inoculated common scab soil
and natural condition.

Evaluation of Potato lines for PLRV and PVY
resistance under the infection pressure (Second
Progeny)

Eighteen potato lines were evaluated against PLRV
and PVY to find out the resistant source (s) at
Joydebpur, Gazipur during 2019-20. All lines
including a check variety Diamant were exposed to
the infection pressure of PLRV and PVY in the
cropping season of 2018-19 at Joydebpur. Data
were taken on percent PLRV, PVY, mixed virus
incidence, germination, vigour and vyield. In
growing on test during 2019-20, both PLRV and
PVY infection was varied significantly among the
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tested lines. Based on all parameters, the lines
15.115, 15.35 and Prada performed better
compared to other tested lines. The experiment
will be repeated in the next year.

Evaluation of potato lines for PLRV and PVY
resistance under the infection pressure (Third
Progeny)

Nineteen potato lines were evaluated against PLRV
and PVY to find out resistant source (s) at
Joydebpur, Gazipur. All lines including a check
variety Diamant were exposed to the infection
pressure of PLRV and PVY in the cropping season
of 2017-18 at Joydebpur. Data were recorded on
percent germination, PLRV, PVY, mixed virus,
yield and plant vigour. Based on all parameter, the
lines 14.10, 14.11 and Ottawa were found as better
showing free infection to PLRV, PVY and other
mixed virus.

Detection of Potato viruses (PLRV, PVY, PVX,
PVM and PVS) in the supplied samples of
different companies through DAS-ELISA

A total of 933 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 933 samples, 755 had
completely virus free and 178 had infected with
different alone and combine viruses. Among virus
infected samples, none had PLRV and PVM. The
highest number of virus was PVX followed by
mixed viruses, PVY, PVS and PVM.

Screening of different released varieties against
post harvest disease under natural storage
conditions

A total of twelve (12) potato varieties were
assessed for post harvest rottage and shelf life at
Joydebpur under natural storage conditions. The
percentage of tuber rot due to disease was increased
with the increase of time. Considering overall
performance, BARI Alu -7, BARI Alu-8, BARI
Alu -13, BARI Alu -25, 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
found to be better for 90 days of preservation, but
up to 180 days only BARI Alu-8 and BARI Alu-37




preserved for longer shelf life under natural storage
condition up to 180 days.

Tuber crops insect management

Development of management approaches against
root aphid (Pemphigus sp.) attacking potato

A field trial was conducted at the farmer’s field of
Gonomongal, Khetlal, Joypurhat during 2019-20 to
find out the most effective management option for
root aphid on potato. There were six treatments viz. T1
= Clean cultivation (Destroy weed + proper irrigation
to prevent cracking, cracks provide a way for aphid to
enter the soil), T.= T + 2 sprays of Matrin (Biotrine
05%) @ 1.4ml/L of water from initial stage of
infestation at 10 days interval, T3 = Ty + 2 sprays of
Nitro (Chlorpyrifos + Cypermethrin) @ 2ml/L of
water from initial stage of infestation at 10 days
interval, T4 = T1 + 2 sprays of Thiamethoxam @
0.5¢/L of water from initial stage of infestation at 10
days interval, Ts = T1 + 2 sprays of Imidacloprid @
0.5ml/L of water from initial stage of infestation at 10
days interval and Te= Untreated control. The lowest
infestation was found in T4 which was which was
statistically similar with Ts In case of Marginal
Benefit Cost Ratio, the highest value was also
obtained from T, which was close to Ts.

Evaluation of released potato varieties and
advanced materials against potato cutwrom
(Agrotis ipsilon) in field condition

Twenty two advanced materials namely 12.13,
12.20, 13.7, 13.17, 13.19, Actrice, Alberta,
Alrusset, Arigone, Cerega, Carolus, Fortus,
Fontain, Margarita, Ottawa, Picobella, SunRed,
Innovator, Sayada, Tiamo, Messi along with four
released varieties namely Diamant, Cardinal,
Asterix and Lady Rosetta were evaluated against
cutworm at Tuber Crops Research Sub Centre,
BARI, Bogura during 2019-20. All the genotype
showed better performance against cutworm. Very
little infestation (0.16-3.52% by no and 0.26-4.63%
by wt) was observed in the study.

Development of effective integrated
management package against sweet potato
weevil in field condition

The trial was conducted at Tuber Crops Research
Sub Centre, BARI, Bogura during 2019-20 to

-

develop an effective intrgrated management
approach for sweet potato weevil in field condition.
There were four treatments viz. Ti: Pheromone
trap + Earthing-up three times (30, 60 and 90
DAP), T,: Pheromone trap + Soil Recharge @ 3g/L
of water at 45 days and 90 days afterplanting, Ts
Farmer’s practice (Carbofuran 5G (Furadan 5G)) @
15kg/ha at 60 days and 90 days afterplanting with
irrigation, Ts:  Untreated control. The lowest
infestation and highest yield was obtained from the
treatment T, which was statistically similar with T,
Huge number of moth was trapped in pheromone
traps. Number of captured weevil/trap/week was
34.57 in Ty and T, which reduced the infestation.

Integrated management of cutworm (Agrotis
ipsilon) in potato

The field trial was conducted at Tuber Crops
Research Sub Centre, BARI, Bogura during 2019-20
to find out the most effective management option for
cutworm on potato. There were six treatments viz.
T1= Poison bait; (Rice husk 5kg + sugar 200g +
Cartap + water) (Three times at 15 days interval
starting from after emergence of the seedling), To=
Carbofuran @ 15 kg/ha application during land
preparation and earthing up, Ts=Sex pheromone
mass trapping, Ts= Ti+ T3, Ts= To+ T3 and Te=
Untreated control. Very little infestation (less than
1%) was observed in the study. Infestation did not
varied significantly.Tthe experiment may be
repeated in the next year for conclusion.

Field efficacy of attract and kiil method against
potato tuber moth under field condition

The experiment was conducted at Tuber Crops
Research Sub Centre, Bogura, Munshiganj and
Breeder Seed production Centre, Debiganj,
Panchgarh during rabi, 2019-20. There were two
treatments viz. T; = Pheromone mass trapping for
potato tuber moth and T, = Pheromone mass
trapping for potato tuber moth with attract and kill
method. No damage symptom was observed in the
field and no moth was captured in both Pheromone
trap and attracts and kills method.

Survey and monitoring of new pest arthropods
infesting tuber crops

Survey and monitoring was conducted at different
tuber crops growing areas during 2019-20 to
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document new pest arthropods infesting tuber
crops. Three new insect pest were found to attack,
among them severe infestation of Spodopteralitura
was observed in Hybridization block of potato at

Breeder Seed Production Centre, Debiganj,
Panchgarh.
Screening  of  different  sweet  potato

varieties/lines against sweet potato weevil (Cylas
formicarius fab.)

Fifteen advanced materials along with two checks
of sweet potato were evaluated against sweet potato
weevil at Tuber Crops Research Sub Centre,
Bogura during 2019-20. Among the genotypes,
White flesh White skin, Ho 131, Ho712 and Hes1am1
showed comparatively less infestation (0.5%-
5.57%) than other advanced materials/varieties.

Survey, monitoring and documentation of major
insect pests of mukhikachu

A field survey was conducted in Bogura during
2019-20 to document the insect and mite pests of
mukikachu. Several insect-mite pests viz. Common
cutworm (Spodopteralitura), spittle bug and red
mite were found to attack the crop. Although the
pests are occational, but sometimes common
cutworm and red mite caused serious damage.

Studies on succession of insect-mite pests on yam

The trial was conducted at Tuber Crops Research
Sub Centre, BARI, Bogura during 2019-20 to
observe the succession of the insect-mite pests of
yam and their damage severity. Result revealed that
4 species of insect pests i.e. leaf roller, June beetle,
hairy caterpillar and Tussok moth were found to
attack the crop. All the pests were appeared at
vegetative stage and caused minor damage.

Studies on succession of insect-mite pests on
cassava

The trial was conducted at Tuber Crops Research
Sub Centre, BARI, Bogura during 2018-19 to
observe the succession of the insect-mite pests of
cassava and their damage severity. Only mealy bug
were found to attack the crop at vegetative stage
and caused minor damage.
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Post-harvest technology
STORAGE

Storage behaviour of potato varieties and hybrid
clones under natural condition

An experiment was conducted during March to
August 2019. Tubers of exotic potato varieties and
clonal hybrids of RYT, AYT and SYT were
evaluated for storage behaviour under natural
condition. 12.13, 12.2 with other like Colombus,
CIP 225 under exatic varieties of RYT performed
better storage performance in natural condition. In
case of exotic varieties of AYT, Actrico was the
best performer. Regarding AYT, 13.7, 13.19 and
13.17 the clonal hybrids of showed good storage
performance. Regarding secondary yield trial
(SYT), the exotic varieties of Sayada (9.80%),
Tiamo (6.21%), Primevera (3.90%) showed good
performance. In secondary yield trial (SYT) hybrid
clones all were good performers except 14.44.

Effect of different natural storage conditions on
keeping quality of potato at munshiganj

An experiment was conducted at Sadar,
Munshigonj to find out the suitable natural storage
conditions and to minimize post-harvest losses of
potato at farmers’ field immediate after harvesting.
This experiment was executed by Tuber Crops
Research Sub-Centre, Munshiganj during 2019-
2020 with six natural storage conditions viz. straw,
dried water hyacinth, dried potato herbs, straw with
shade, dried water hyacinth with shade and dried
potato herbs with shade with a view to observe the
performance of these natural storage conditions in
regards to weight loss and potato quality. The
natural storage condition like straw with shade and
dried potato herbs with shade performed better
considering the total loss percentage for all 30, 60
and 90 days after storage (DAS) while the worst
performance was observed in case of dried water
hyacinth in all dates.

Processing

Studies on the processing quality (chips and
french fry) of potato cultivars and hybrid clones

Six exotic varieties of SYT were studied for their
processing quality in the form of Chips and French
Fries. Alcander and Delia Red varieties showed
better performance in chips and French fries while




Prada showed excellent performance in French fries.
Eight hybrid clones under SYT were also evaluated
and 15.8 and 15.139 produced better quality chips
and 15.92 performed better for both chips and
French fries. 13.17 and 13.19 out of 3 clones
exhibited better performance in case of chips at RYT
level. Among the exotic materials at RYT Messi and
Picabella produced excellent chips and french fries.
Ten exotic varieties under AYT were evaluated and
Alberta, Fontane and Dunstar showed better
performance in chips and French fries. Among the
hybrid materials for AYT, 14.11 and 14.31 showed
better performance for chips and 14.11 were good in
both cases — chips and French fries.

Technology transfer

Adaptive trials with newly released potato
varieties

Adaptive trials with new potato potato varieties
were conducted at thirty two 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 location. The average highest
yield over the location 36.59 t/ha was recorded in
BARI Alu-41 followed BARI Alu-40 (35.64 t/ha)
and BARI Alu-37 (33.94 t/ha). BARI Alu-35 was
the lowest yielder (32.22 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 eight
districts to promote as well as to know the farmers
acceptance about the new potato varieties with the
partial financial support of KGF. In each district the
trial was replicated 5-15 locations. The tested two
varieties varied between and within location.

Average yield over the location of BARI Alu-72
was 27.62 t/ha and BARI Alu-73 was 23.93 t/ha.

The highest yield of BARI Alu-72 was observed in
Barishal and of BARI Alu-73 was found in Koyra,
Khulna where as lowest yield was in Patuakhali for
both the variety BARI Alu-72 and of BARI Alu-
73.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

Forty seven field trials were conducted on BARI
released late blight resistant potato varieties viz.
BARI Alu-46 and BARI Alu-53 at farmers' field of
eight late blight disease prone districts in
Bangladesh (Bogura, Panchagarh,Debigon;j
Gaibandha, Rangpur, Nilphamari, Lalmonirhat,
Joypurhat, Rajshahi and Kurigram) during 2019-20
for promotion and dissemination with the partial
financial support of KGF. Yield of BARI Alu-46
and BARI alu-53 ranged 27.88 to 42.06t/ha and
26.17 to 43.16 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

Adaptive trial of newly released potato varieties
through potato seed producing private company
and NGO

Adaptive trials with new potato varieties BARI
Alu-47, BARI Alu-48, BARI Alu-49, BARI Alu-
50, BARI Alu-62, BARI Alu-63, BARI Alu-73,
BARI Alu-78, BARI Alu-79, BARI Alu-81were
conducted at five seed producing company and
NGO to promote as well as to know the
company/NGO acceptance about the new potato
varieties with the partial financial support of KGF.
The main objectives were how to incorporate new
potato varieties in their seed production system.
This was the first year trials for this set.
Considering  the  present  results  some
company/NGO showed their interest about tested
varieties. Their demand is timely supply of breeder
seed of the tested new varieties.
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Blackgram

Varietal Improvement

Hybridization and advancement of generations

Hybridization of blackgram was conducted for
creating genetic variability with desired gene
combinations within the existing germplasm during
Kharif-11 season, 2019 at Pulses Research Centre,
Ishurdi, Pabna. Six parents with desired characters
viz.  BBLX-08008-2-1, RU 122, 9020, BBLX-
02005-1, Thakuri and BARI Mash-4 were used and
a total of 357 successful crossed seeds were
collected from fifteen cross combinations that will
be sown during the next season. Fifteen Fis
obtained from Kharif-11, 2018 were grown along
with their parents at Pulses Research Centre,
Ishurdi, Pabna during Kharif 11, 2019 and on the
basis of morphological characters fifteen accessions
were selected as confirmed cross. Eleven F;
segregates were grown along with one check BARI
Mash-3 to advance the generation during Kharif-11,
2019 where a total of 35 single plants from eleven
F2s were selected and harvested separately. Eight
Fss were grown along with check to advance the
generation during Kharif-11, 2019. 6-20 plants from
different cross combinations were selected and
harvested separately which will be grown in the
next Kharif-11 season. A total of 123 single plants
were selected from eight F4s generation comparing
with check variety BARI Mash-3 based on desired
phenotypic  characters for advancement the
generation from F4to Fs.

Preliminary yield trial of blackgram

The trial was carried out to determine the
performance of eight blackgram genotypes for
yield and yield contributing characters at Ishurdi,

Pabna; Gazipur and Madaripur. The genotypes

were BBLXK, 12002-11, BBLXK; 12002-2,
BBLXK; 12002-4, BBLXK; 12002-7, BBLXK;
12003-9, BBLXK; 12005-5, BBLXK; 12005-6 and
BARI Mash-4 as a check. In case of days to
flowering and days to maturity over three locations,
no genotype performed earlier than check variety
BARI Mash-4, but all genotypes flowered early at
Gazipur location and mature early at Madaripur
location. Among the all genotypes, BARI Mash-4
was bold seeded. The highest mean seed yield was
recorded in BBLXK2 12005-5 (1414 kg/ha),
BBLXK2 12005-6 (1268 kg/ha), followed by
BBLXK2 12002-4 (1246 kg/ha), BBLXK2 12002-
2(1242 kg/ha) and BARI Mash-3 (1226 kg/ha.
Therefore, four genotypes BBLXK2 12005-5,
BBLXK2 12005-6, BBLXK2 12002-4, BBLXK2
12002-2 were selected for further evaluation.

Participatory variety selection of blackgram

The trial was conducted as a farmer’s field trial at
Ishurdi, Manikgonj and Madaripur during Kharif-11
season of 2019. Four blackgram genotypes viz. BG-
2, BG-4, BG-7 with one check (BARI Mash-3)
were evaluated. The highest yield was found in
BG-2 (1348 kg/ha) followed by BG-7 (1257 kg/ha),
BG-4 (1231 kg/ha). From this trial genotypes BG-
2, BG-7and BG-4 were selected for further
evaluation.

Productivity of blackgram as influenced by
integrated application of phosphorus and zinc
under rainfed condition

The experiment was conducted at the research field
of Pulses Research Centre, Ishurdi, Pabna during
2019-20 to find out optimum rates of phosphorus
and Zink for growth and yield of blackgram. The
experiment was laid out in RCB Design with three
replications. The trial consisted of nine nutrient



treatments such as such as Ti= PoZng;To= PoZny;
Ts= PoZns;Ta= P20Zno;Ts=P20Znz; Te= P20ZNa;T7=
Pa0Zno; Te= PsoZnz;and To= PaoZns The experiment
was designed randomized complete block with
three replications. The unit plot size was 4mx3m.
Nutrients P and Zn was supplied from TSP and
Zinc sulphate.No significant difference was
observed in pod length and seed/pod among the
treatment which, respectively ranged from 4.4 -
4.39 cm and 5.73-6.33. The highest seed yield was
recorded in yield Ts and by To (1279 kg/ha) T
(1288 kg/ha) and control (T1) produced the least
(827 kg/ha). No significant variation was observed
in stover yield among the treatment. Application of
P and Zn might influence the yield of blackgram to
achieve higher yield without any statistical
significance. From the results, it was obvious that
application of B @ 2 and P 20 kg ha increased the
yield substantially over the control treatment (T).

Chickpea
Varietal Improvement

Hybridization and advancement of generations

Hybridization of chickpea was undertaken for
creation of genetic variability with desired gene
combinations at PRC, Ishurdi, Pabna during rabi
2019-20. Six parents viz. BCX 08009-9, ICCV-
07102, BCX 09010-9, ICCV 171306, BARI Chola-
11and BARI Chola-4 were used followed by half-
diallel fashion and a total of 118 successful crossed
derived seeds were harvested separately from
fourteen cross combinations. Fifteen cross
combinations were grown along with their male
and female parents in both sides during rabi season
2019-20 at PRC, Ishurdi, Pabna from which a total
of 60 individual Fis plants have been confirmed
and harvested separately from 15 combinations.
Eight F,s were grown along with BARI Chola-5
and BARI Chola-10 as a check variety for
comparing with the F, segregates at Pulses
Research Centre, Ishurdi, Pabna during rabi 2019-
20 and the total population was bulked for retention
of more variabilty as Fss generation in the next
season. Ten Fss progenies and eight Fis progenies
were evaluated and their seeds were bulked during
rabi 2019-20. Three Fs progenies selected in the
last year were grown along with the check variety

-

BARI Chola-5 and BARI Chola-10 during rabi
2019-20 at Pulses Research Centre, Ishurdi, Pabna
from which forteen lines were selected which will
be grown in the next year at observation trial.

Regional yield trial of chickpea

The trial was carried out to evaluate the
performance of five chickpea genotypes along with
check BARI Chola-5 and BARI Chola-10 for yield
and yield related traits in five locations during Rabi
2019-20. Considering mean data for days to flower
the genotype BCX 13004-4 followed by BARI
Chola-10 flowered earlier. From the mean data
across location the mean highest pod per plant
recorded from BARI Chola-10 followed by BCX
13002-2 and the lowest from genotype BCX
13005-8. The genotype BCX 13004-4 gave the
highest mean seed yield (1357 kg/ha) followed by
BCX 13002-2 across the locations where as the
genotype BCX 13004-4 was also found more stable
across the locations. Considering duration, stability
parameters, yield traits and yield performance, two
entries BCX 13002-2 and BCX 13004-4were
selected to evaluate in the next Rabi season under
PVS trial.

Evaluation of Chickpea Exotic Germplasm

The experiment was conducted for evaluation and
seed multiplication of chickpea exotic germplasm
during 2019-20 at PRC, Ishurdi, Pabna. A total of
44 genotypes along with one check BARI Chola-10
was evaluated. Variability was found in all the
parameters of data. Finally, 21 genotypes were
selected for further evaluation in replicated trial in
the next season.

Performance of Chickpea Genotypes under
Optimum and Late Sown Condition

The experiment was carried out at PRC, Ishurdi and
RARS, Jashore to evaluate 11 chickpea genotypes
under late sown condition. High temperature or
heat was imposed by delaying sowing dates i.e.
normal (22th-25th November) and late sowing
(22th-25th December). Chickpea genotypes were
assessed based on various yield contributing traits
and vyield. However, there was significant
interaction of date of sowing with genotypes. The
genotypes suffered from reduced growth and yield
due to heat exposure under late sown condition.
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Pods per plant and plant height also abruptly
reduced in tested genotypes in the 2" date of
sowing. On an average 460 kg/ha to 745 kg/ha
yield reduced in the 2™ date of sowing. All the
entries showed 3-16 days earlier in maturity in
second date of sowing due to forced maturity. The
entry ICCV 07102 and BARI Chola-10 performs
better in late sown condition in both the locations.

Growth and yield performance of BARI Chola-
10 as influenced by nipping practices at different
growth stages

The experiment was conducted at Regional
Agricultural Research Station, Jashore field
during Rabi 2019-20 to investigate the growth and
yield performance of BARI Chola-10 as
influenced by nipping practices at different
growth stages. The experiment was conducted in
split-plot design with three replications. There
were two factors in this experiment Factor A:
Various growth phases of nipping (03), i) E1= 30
days after emergence ii) E2= 40 days after
emergence iii) E3= 50 days after emergence,
Factor B: Different heights of nipping practices
(04): T1= Control, T2= Nipping 5 cm from
growing tip, T3= Nipping 8 cm from growing tip,
T4= Nipping 10 cm from growing tip. Factor A
was allocated in main-plots and factor B was be
allocated in sub plots. The highest produced
(1453.9 kg/ha) was produced by E3T2 (nipping 05
cm from growing tip after 50 days of sowing)
followed by E2T2 (nipping 05 cm from growing
tip after 40 days of sowing), E2T4 (nipping 10 cm
from growing tip after 40 days of sowing) and
E2T3 (nipping 08 cm from growing tip after 40
days of sowing) interaction, respectively. On the
other hand the grain yield lowest (582.6 kg/ha)
was found from E1T1 (control) interaction. The
highest amount of vegetable yield (763.03 kg/ha)
was recorded from E3T4 (nipping at 10 cm from
tip after 50 days of sowing) interaction. The
highest total gross return (125392.2 tk/ha) and
highest gross margin (97792 tk/ha) was found in
E3T2 (nipping at 05 cm from tip after 50 days of
sowing) interaction effect. The highest BCR
(4.54) and lowest (1.7) was recorded by E3T2
(nipping at 05 cm from tip after 50 days of
sowing) and E1T1 (control) interaction effect,
respectively.
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Cowpea

Varietal Improvement
Adaptive Trial of Cowpea Genotypes

An adaptive trail was implemented at RARS,
Rahmatpur, Barishal during Rabi season of 2019-
20 to evaluate the adaptive quality of eight selected
cowpea germplasm with one check variety in
southern agro-climatic conditions. Eight selected
cowpea germplasm viz.CPL-1-17, CPL-2-17, CPL-
3-17, CPL-3-17, CPL-4-17, CPL-5-17, CPL-6-17,
CPL-7-17, CPL-8-17 including one check variety
BARI Felon 1 were evaluated in the trial. Results
showed that all the characters under this study were
significantly different among the genotypes except
plant population/plot, plant height and hundred
seeds weight. The germplasm CPL-7-17 was
produced the maximums seed yield (1761.7 kg/ha)
which was statistically identical with CPL-8-17
(1621.2 kg/ha) and CPL-2-17 (1603.7 kg/ha)
whereas, the lowest seed yield can be observed
CPL-5-17 and CPL-1-17 (587 kg/ha and 618.9
kg/ha, respectively).

Effects of different management practices on
yield and yield attributes of cowpea

A field study was carried out at Regional
Agricultural Research Station, Rahmatpur, Barishal
to study the effect of different management
practices on yield and yield attributes of cowpea
during Rabi 2019-20.The experiment was carried
out with seven different management options e.g.
i) Insecticide spray (2 times) (ii) Chemical fertilizer
+ insecticide spray (2 times) (iii) Weeding (3 times)
+ Chemical fertilizer (iv) Chemical fertilizer +
weeding (3 times) + insecticide spray (2 times) (v)
Weeding (3 times) (vi) Weeding (3 times) +
insecticide spray (2 times) (vii) Chemical fertilizer
viii) control under randomized complete block
design with three replications . BARI Felon-1 was
used as the variety. The results revealed that,
combination of chemical fertilizer + weeding (3
times) + insecticide spray (2 times) management
practice gave the highest seed yield (1548.9 kg/ha)
considering yield and yield contributing characters
although exhibited comparatively lower BCR (1.9).
Chemical fertilizer + insecticide spray (2 times)
and weeding (3 times) + insecticide spray (2 times)
also gave statistically identical yield. Considering,




economic analysis the treatment insecticide spray
(2 times) gave higher BCR (5.9) and significant
seed yield (1110.6 kg/ha).

Adaptive trial of cowpea genotypes in southern
region

The field trial was conducted at Regional
Agricultural Research Station, BARI, Rahmatpur,
Barishal during Rabi season of 2019-20 to find out
the suitable genotype(s) of cowpea for better
adaptation as well as higher yield. Five entries of
cowpea viz., E; = CPS-6, E; = CPS-12, E; = CPS-
14, E4 = CPS-15 and Es = BARI Felon-1 (check
variety) were tested in this experiment. The
genotypes differed significantly in terms of plant
height, number of pod/plant, pod length, number of
seed/pod, and seed yield. Plant height became the
highest (86.65 cm) in CPS-12 which was partially
identical to that of CPS-6 (73.70 cm) and CPS-15
(60.70 cm). The genotype CPS-15 produced the
highest number of pod/plant (12.88) that was
partially at par to that of CPS-12 (10.14) and CPS-6
(10.12). The pod length showed the highest value
(24.27 cm) in CPS-12, which was statistically
similar to that of CPS-15 (23.05 cm), CPS-6 (21.79
cm) and CPS-14 (21.09 cm). The genotype CPS-6
gave the highest number of seed/pod (13.95)
followed by CPS-12 (13.43) but the lowest number
of seed/pod (9.73) was obtained from BARI Felon-
1. The highest yield of seed (1325 kg/ha) was
found in CPS-15, which was partially identical to
that of CPS-6 (1220 kg/ha), CPS-12 (1210 kg/ha)
and BARI Felon-1 (1100 kg/ha). Results further
indicated that CPS-15 increased the seed vyield
20.47% over the check variety (BARI Felon-1).
Besides, the genotypes CPS-6 and CPS-12 gave
10.93% and 9.94% more yield than that of BARI
Felon-1. On the other hand, CPS-14 produced
8.43% less yield over the check variety. Therefore,
CPS-15 and CPS-6 are promising entry/lines for
releasing as new varieties.

Effect of different mulch materials on soil
salinity and yield of cowpea

This trial was carried out at the farmer’s field of
Kuakata, Kalapara, Patuakhali during rabi season
of 2019-2020. In the saline area, soil moisture is
rapidly lost during the late Rabi season which is a
critical problem for producing winter crops. We

-

wanted to find out an effective ways to retain
moisture in the soil by the use of mulching
materials in winter cowpea production. Surface
mulch has significant effect in reducing
evaporation and decreasing soil salinity level. The
aim of the study was to compare the effect of
different mulch materials on cowpea seed yield.
Different mulch materials such as i) no mulch (T31),
ii) straw mulch (Ty), iii) rice husk mulch (T3) and
iv) polythene mulch were tasted under randomized
complete block design with three replications.
BARI Felon-1 was used as the variety. Results
revealed that, rice husk mulch (1740kg ha™)
significantly increased seed vyield of cowpea
whereas 1500 kg ha?! was from Control. The
highest BCR can be found from straw mulch
treatment (1.24).

Fababean

Varietal Improvement
Evaluation of Fababean Exotic Germplasm

Eighty-nine exotic germplasm of fababean along
with local cultivar kalimotor were evaluated at
Pulse Research Sub-Station, Gazipur during Rabi
2019-2020 for vyield and yield contributing
characters. Results showed that all the characters
under study were significantly different among the
genotypes. There were significant variations among
all the genotypes. The covariance matrix gave non
hierarchical clustering among 89 fababean
genotypes and grouped them into ten clusters.
Cluster IX contain the largest number (15) of
genotypes followed by cluster and X (14). The
cluster I and VIII each included four genotypes.
The genotypes accumulated in the same cluster are
not sharply diversified. Number of pods plant?
varied from 6.0-12.0. The maximum number pods
plant! (12.0) was obtained from 11NF0086-14,
11NF005e-6 followed by 11NF008b-15 and
11NF014a-12 and the lowest (6.0) in 11NF014-16,
11NF020a-4. Number of seeds pod varied from
1.8-3.4. Maximum number of seeds pod (3.4) was
recorded from 11NF020b-4 and minimum (1.8)
from 11NF0101-2. 100 seeds wt. ranged from 49.3-
32.79. The results revealed that 11NF014b-16
genotype gave the highest seed yield followed by
11NF008b-15 and the lowest yield was obtained
from genotype 11NF011b-7.
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Fieldpea
Varietal Improvement

Advancement of fillial generations in fieldpea

The advancement of Fi to Fs generations was
conducted at PRC, Ishurdi, Pabna during Rabi
2019-20. Seven, ten, and ten populations and
twenty five families were selected from Fi, Fs, Fs
and Fs, respectively to advance the generations.

Evaluation of fieldpea genotypes

An experiment with seven genotypes and two
checks was conducted at Pulses Research Centre,
Ishurdi, Pabna and RPRS, Madaripur during Rabi
2019-20 to find out suitable and high vyielding
genotypes/variety of fieldpea. Results revealed that
all the yield contributing characters under study
were significantly different among the genotypes.
The mean yield of the tested genotypes varied from
1172 -1788 kg/ha but none of the tested entries was
out vyielded the check BARI Motor-3. The
experiment will be repeated in the next year in both
the locations for further confirmation.

Participatory varietal selection of fieldpea

The experiment was carried out to evaluate the
performance of yield and yield related traits of two
fieldpea genotypes along with check BARI Motor-
1 and BARI Motor-3 at farmers’ field during Rabi
2019-20. From the mean data across location BARI
Motor-1 gave the highest pods per plant but the
genotype BFP 11017 exhibited the highest mean
seed yield. Considering earliness, higher vyield,
stability parameter and farmers’ preference BFP
11017 has been selected to release as a variety.

Effects of seed rate on yield and yield attributes
of grasspea under relay condition

A field experiment was conducted at PRC, BARI,
Ishwardi during rabi season 2019-20 to find out the
optimum seed rate for newly released field pea
variety (BARI Khasari-3) for better crop growth
and yield. The experiment was conducted in
randomized complete block design with three
replications. There were four seed rates i.e., 40
kg/ha, 50 kg/ha, 60 kg/ha and 70 kg/ha. It was
observed that seed rates 70 kg/ha increased plant
population, seeds/pod and grain yield. Seed rate @
70 kg/ha performed better for newly released
Grasspea variety, BARI Khesari 5. However, this
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experiment will be continued for the next year for
concrete conclusion.

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, 2019-20 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 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 seeding methods
line sowing with 40 cm gave better yield and yield
attributes over other treatments. Comparing with
seed rates 90 kg/ha increased plant population
seeds/pod and grain yield. Seed rile @ 90 kg/ha X
like sowing @ 40 cm performed better for of newly
released field pea variety BARI Motor-3. However,
this experiment will be continued for the next year
for concrete conclusion.

Effects of seeding time on vyield and vyield
component of a promising pea genotypes
(BPOO1)

A field study was carried out at PRSS, BARI,
Gazipur during rabi season of 2019-20 to find out
the optimum sowing time for higher growth and
yield of pea genotypes (BP001).The experiment
was carried out with seven different sowing time
e.g. i) 15 November; ii) 20 November; iii) 25
November; iv) 30 November; v) 05 December; vi)
10 December; vii) 15 December under randomized
complete block design with three replications. The
results revealed that the yield was higher in 15
November (2722 kg/ha) followed by 20 November
and lower in 15 December (556 kg/ha).

Performance of different varieties/genotypes of
pea as affected by shoot picking for vegetable
and grain production

A field experiment was conducted at Pulses
Research Sub-Station, Joydebpur, Gazipur during
rabi season of 2019-20 to find out the suitable adapt
variety for the higher production of vegetable, grain




and economic net return. The experiment was
conducted in randomized complete block design
with three replications. Three varieties such as
BARI Motor-1, BARI Motor-2, BARI Motor-3 and
two promising line such as promising line-1 and
promising line-2 were compared to identify the
suitable adapt variety for the higher production of
vegetable, grain and economic net return. The
tallest plant was found in BARI Motor-3 while the
dwarf plant was found in promising line-2. The
highest grain yield was found from promising line-
2 while the lowest grain yield was found from
BARI Motor-3. In case of vegetable yield, the
highest vegetable yield was obtained from BARI
Motor-3. However, this experiment will be
continued in the next year for concrete conclusion.

Performance of different field pea varieties/
germplasm relaying with T. Aman rice

A field experiment was conducted at Pulses
Research Centre and Regional Agricultural
Research Station, Ishurdi during rabi season of
2018-19 and 2019-2020 to find out the suitable
cultivars on the growth and yield of field pea under
relay condition. The experiment was conducted in
randomized complete block design with three
replications. There were six cultivars, e.g. BFP
11016, Bagha local, BARI Motor-1, BARI Motor-
3, Jikorgacha local and Sikim local. Among the
field pea cultivars, the highest seed yield was
obtained from Bagha local (1.1 t/ha) followed by
BARI Motor-3 (1.0 t/ha) while the lowest seed
yield (0.4 t/ha) was obtained from BFP 11016 in
2018-19. In 2019-20, the highest vyield was
obtained from BARI Motor-3 which might be
attributed to higher number of pods/plant.
However, this was the second year trial and will be
continued for the next two years for concrete
conclusion.

On-farm relay sowing package of pea for green
pod in Barishal district

An on farm trial was conducted on relay sowing
package of field pea in Babuganj and Wazirpur
upazilla of Barishal for green pod production
during Rabi season of 2019-20. Pulses Research
Center, BARI has developed relay sowing package
of field pea with T.aman rice which was practiced
at farmer’s level. The relay sowing package

included improved variety e.g. BARI Motor- 3,

-

fertilizer package of 14-20-20-10 Kg/ha of NPKS
with one N top dressing, seed rate of 90 Kg/ha and
retention of 30 cm stubble height of T. aman rice.
Results indicated that, the mean plant population
was 33.66 per m?, mean number of pod per plant
was 35.33, seed per pod 5.67 and the mean green
pod yield was found 7.5 t/ha.

Pest management

Effect of botanicals and synthetic chemicals on
pea aphid, Acyrthosiphonpisumharris in fieldpea

A field trial was conducted at Pulses Research
Centre (PRC), Ishurdi, Pabna during rabi season in
2019-20 to find out the effect of botanicals and
synthetic chemicals on pea aphid,
Acyrthosiphonpisum Harris in fieldpea. BARI
Motor-3 was selected for this experiment. Aphid
infestation was lower in imidachloprid (Imitaf 20
SL) treated plot (33.80%) which was statistically
similar to dimethoate (Tafgor 40 EC), (35.00%)
and neem oil (39.20%). The percent twig
infestation by aphid was higher in control plot
(77.50%) followed by spraying fresh water
(75.00%). Aphid population were lower in
dimethoate (Tafgor 40 EC) treated plot (6.14)
which was statistically similar to all other treatment
except control. Number of aphid per infested twig
was higher in control plot (9.36). However, highest
seed vyield (2198 kg/ha) was obtained from
treatment dimethoate (Tafgor 40 EC) which was
statistically similar to imidachloprid (Imitaf 20 SL)
(2163 kg/ha), neem oil (2128 kg/ha) and soap
(detergent Wheel) water treatment (1947 kg/ha),
respectively. The yield reduction in case of control
plot (1673 kg/ha) as well as spraying tobacco
powder solution (1692 kg/ha) and fresh water
(1811 kg/ha) probably due to heavy infestation of
aphid along with some other factors.

Grasspea

Varietal Improvement
Hybridization and advancement of generations

Hybridization on grasspea was conducted during
rabi 2019-20 at PRC, Ishurdi, Pabna to create the
genetic variability among the existing germplasm
of grasspea. Six parents viz. Sirajgonj local, BARI
Khesari-5, Narail Local, BKX 0003-1, BGP 13010

37

BARI Annual Report
2019-20



and Patuakhali local were used following half
diallel fashion. A total of 303 successful crossed
derived seeds were collected and harvested
separately from fifteen cross combinations. Fifteen
cross combinations of grasspea were grown along
with their parents during the rabi season 2019-20 at
PRC, Ishurdi, Pabna where a total of 25 individual
Fis plants have been confirmed and harvested
separately. Six F, segregates were grown along
with one check BARI khesari-3 and BARI khesari-
5 to advance the generation during rabi, 2019-20
from which 70 single plants from six Fzs were
selected and harvested separately.

Evaluation of grasspea exotic germplasm

The experiment was conducted for evaluation and
seed multiplication of grasspea exotic germplasm
during 2019-20 at PRC, Ishurdi, Pabna. A total of
42 genotypes along with one check BARI khesari-5
were evaluated. Variability was found in all the
parameters of data. Finally, 19 genotypes were
selected for further evaluation in replicated trial in
the next season.

Evaluation of grasspea genotypes

The experiment was conducted at RARS,
Rahmatpur, Barishal during Rabi season of 2019-
20 to evaluate the local and exotic germplasm of
grasspea genotypes/lines. Eight selected grasspea
local and exotic lines viz. IGYT-125, IGYT-120,
IGYT-124, 1GYT-122, IGYT-110, IGYT-115,
IGYT-123, IGYT-216 and one check variety BARI
Kheshari-3 were evaluated in the trial. Results
showed that all the characters under this study were
not significantly different among the genotypes
except number of pod/plant and seed yield. The
highest seed yield was produced by the entry
IGYT-216 (1790.4 kg/ha) and IGYT-125 (1783
Kg/ha) which is statistically identical to check
variety BARI Kheshari-3 (1534.8 Kg/ha), IGYT-
122 (1460.9 Kg/ha) and IGYT-123 (1446.7 Kg/ha).
The lowest seed yield (556 kg/ha) was obtained in
IGYT-115.

Regional yield trial of grasspea

The experiment was carried out to evaluate the
performance of three grasspea genotypes along
with check BARI Khesari-5 for yield and yield
related traits in three locations viz. Pulses Research
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Centre, Ishurdi, Pabna; PRSS, Gazipur and ARS,
Satkhira during Rabi 2019-20. Different genotypes
of grasspea showed significant or non significant
variations among all the parameters across all the
environments. Considering mean data for both days
to flower and maturity, BGP 13009 was found
earlier. The genotype BGP 13010 gave the highest
mean seed yield (1549 kg/ha) followed by BGP
13009 (1545 kg/ha) and the lowest (1401 kg/ha)
yielded by BARI Khesari-5 across the locations.
Compared to three locations, almost all the
genotypes produced higher yield at Ishurdi.
Considering yield, desired yield contributing
characters and stability parameters, two genotypes
BGP 13010 and BGP 13009 were selected for PVS
trial in the next rabi season.

Evaluation of grasspea germplasm

An experiment was conducted at Pulses Research
Centre, Ishurdi, Pabna and RPRS, Madaripur
during Rabi 2019-20 to find out suitable and high
yielding genotypes/variety of grasspea. Eight
genotypes and two check variety viz. BARI
Kheshari-3 and BARI Kheshari-5 were evaluated in
this trial. Results revealed that all the yield
contributing  characters under study  were
significantly different among the genotypes. The
maximum mean number of pods/plant obtained
from BKX 0002-4 followed by Patuakhali local and
the lowest in BARI Khesari-3. Mean 100 seeds
weight ranged from 4.48-6.40 g. Maximum mean
100 seed weight obtained from BARI Khesari-3
followed by Patuakhali local and minimum in BGP
13009 followed by Narail local. The yield of the
tested genotypes varied from 1085-1628 kg/ha.
Comparatively the tested entries performed better
yield at Ishurdi than Madaripur. Considering yield
and other desirable characters, 4 genotypes viz.
Narail local, Patuakhali local, BKX 0002-4 and
BGP 13010 were selected for next year breeding
trail.

Effect of shoot picking on growth and yield of
grass pea

The field experiment was carried out at Pulses
Research Centre and Regional Agricultural

Research Station, Ishurdi during rabi season
2019-20 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 T; = One time Vegetable
harvest at 40 DAE (days after emergence),
T.=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, Ts = Two times
vegetable harvest at 60 & 70 DAE and Ts =
Control. The result shows that one time shoot
picking for vegetable gave higher seed yield but
four times of shoot picking gave high amount of
vegetable. However, the maximum gross return,
gross margin and BCR were obtained from two
time’s vegetable harvest at 60 & 70 DAE.

Detoxification of odap in lathyrus sativus by
various processing techniques

The present study aims to evaluate the
detoxification of ODAP in grass pea seed samples
collected from different locations of Bangladesh -
Gazipur, Ishurdi and Jessore by various
processing techniques of different soaking type
roasting, boiling treatment, autoclaving with
varying processing time of 30, 45, 60 minutes.
The ODAP were estimated by the O-phthadehyde
(OPT) method of Rao, 1978, resulting in a colored
product on the reaction with DAP. The processing
time was a vital factor, where we found that as the
processing time is increased, the content of ODAP
after processing is decreased manifold. It is also
noticed that boiling after overnight soaking was
the best method as 73% of ODAP was found to be
eliminated. 20-73% detoxification of the toxin-
ODAP can be seen by above processing methods.
This investigation constitutes an effort to prevent
neurolathyrism simultaneously by the
detoxification of ODAP, employing various
effective food processing techniques on the grass
pea seeds deemed safe for human consumption.

Variation and correlation of morpho-agronomic
traits and biochemical contents (ODAP) in grass
pea (lathyrus sativus I.) Landraces

Ten landraces including four released variety of
grass pea (Lathyrus sativus L.) were

characterized by morpho-agronomic traits and
neurotoxic ODAP (8 -N-oxalyl-L- a, B —diamino-
propionic acid) contents in seed. High variation
was observed among landraces regarding all the
studied traits. ODAP content was determined by

-

OTP method by Rao, 1975 and extreme levels of
ODAP were 1.33 and 5.39 mg g-1 in among the
landraces.  Also the strongest positive
correlations were between no. of branches/plant,
pod length, no of pods/plant and hundred seeds
weight and between seed vyield. Seed vyield
significantly (p< 0.01) and positively correlated
with most of the investigated traits. Correlations
between ODAP content and other traits were
negative or no significant. In general, many of
the landraces were superior with their seed yield
and ODAP content.

Performance of mixed cropping of grass pea and
mustard under relay cropping systems

The field experiment was carried out at Pulses
Research Centre, Ishurdi, Pabna during 2019-20
to verify the performance of grass pea as mixed
crop with mustard under relay cropping with T.
aman rice. The treatment combinations used for
the experiment were Ti: Sole grass pea (100%
grass pea @ seed rate 60 Kg hal), T, sole
mustard (100% Mustard @ seed rate 7 Kg ha'l),
T3:100% grass pea + 5 % mustard, T4: 100% grass
pea +10 % mustard, Ts: 80% grass pea + 15 %
mustard, Te: 80% grass pea + 20 % mustard. The
result shows that sole mustard (T.) gave the
highest seed yield of mustard and 100% grass pea
+ 5 % mustard (T3) contributed the minimum seed
yield of mustard. On the other hand, yield and
yield attributes of grass pea were not influenced
significantly due to mixed cropping with mustard.
Considering the yield and economic analysis, it
can be concluded that 80% grass pea + 20 %
mustard is more profitable than other treatment
combinations.

Performance of different legumes as forage in
southern region of Bangladesh

A field study was carried out at the farmer’s field
of Babuganj, Barishal to evaluate some pulses
variety/genotyps to be used as forage in rabi season
of 2019-20. The experiment was carried out with
three different pulses variety/germplasms e.g. i)
BARI Kheshari-3 ii) Serajgonj local and iii) BARI
Motor-3 under randomized complete block design
with three replications. Results revealed that, the
highest green forage yield can be obtained from
field pea variety BARI Motor-3 (51.5 t/ha) with
BCR (6.67). Among grasspea variety/germplasm
the highest green forage yield can be observed from
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BARI Kheshari-3 (31.7t/ha) with BCR (5.34). The
lowest yield and BCR was given by Serajgonj local
(25.3t/ha and 4.06, respectively).

Fertilizer management for grasspea relay
cropping system with T.aman rice in high ganges
floodplain soil

A field experiment was conducted at the research
field of Pulses Research Centre, Regional
Agriculture Research Station, Ishurdi, Pabna during
2018-19 and 2019-20 to find out the suitable
fertilizer dose for grasspea relay cropping system
with T.aman rice in High Ganges Floodplain soil.
The trial consisted of six nutrient treatments such
as T1 = Native (control), T, = Farmers practice, T3
= FRG 2018, T+ = FRG 2018+Znyo, Ts = FRG
2018+B1o, Te = FRG 2018+Znyo+B1The
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 grasspea. During
2018-19 and 2019-20 the maximum number pods
per plant and number of seeds per pod were
recorded from the treatment Tes (FRG
2018+Zn,0+B1) and Ts (FRG 2018+B;) which was
significantly different with the others treatments,
but statistically identical to T, (FRG 2012+Zn,0)
while it was lowest in control plot due to variation
for nutrient supply. Maximum seed yield of
grasspea was found treatment Ts (FRG
2018+Zn,0+B;) followed by treatment Ts (FRG
2018+B1,) in both the year. Average of two years,
regarding the cost and return analysis, the highest
net return TK. 66700/ha was obtained from the
treatment Ts. The highest benefit cost ratio 2.34
and 2.28 were recorded from the treatment Te and
Ts. Therefore, it may be concluded that treatment
Te (20-20-18-10-2-1 kg N-P-K-S-Zn-B/ha) and Ts
(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 grasspea
production as relay with T.aman rice in High
Ganges River Floodplain soil (AEZ # 11).

Comparative economic study of grasspea
production with project and without project in
some selected areas of Bangladesh

The study was carried out in three districts namely
Chapai nawabgonj, Rajshahi and Madaripur to
know the profitability of grasspea and its
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constraints to IFAD supported project and without
project during 2019-2020. The study results
revealed that the average per hectare variable cost,
total cost, gross return and gross margin were
found to be Tk. 17826, Tk. 46298, Tk. 46395 and
Tk. 28569, respectively for IFAD supported
project farmers while the average per hectare
variable cost, total cost, gross return and gross
margin were Tk. 15696, Tk. 44202, Tk. 36385 and
Tk. 20689, respectively for without project.
Benefit cost ration (BCR) on variable cost basis
for IFAD supported project farmers was 2.61 and
without project it was only 2.33. Almost all the
farmers responded that more no. of training is
important to know about new variety, improved
production technology etc.

Lentil

Varietal Improvement

Hybridization and advancement
generations in lentil

Hybridization and advancement of Fi to Fs
generations were conducted during Rabi 2019-20 at
PRC, Ishurdi, Pabna. Six parents were used in
crosses and a total of 239 successful cross seeds
were harvested from 15 cross combinations.
Eleven, thirteen, five and ten populations and thirty
five families were selected from Fi, F» F3, F4 and
Fs, respectively to advance the generation.

of fillial

Observation trial of lentil

Twenty nine lines selected from last season’s Fs
families were grown with check variety BARI
Masur-8 during rabi season of 2019-20 at Pulses
research center, Ishwardi, Pabna following RCB
design with two replications. Evaluating the
performance of yield, yield contributing traits and
disease reaction, eleven genotypes out of 29- BLX-
14008-1, BLX-14004-5, BLX-14001-1, BLX-
14001-4, BLX-14001-12, BLX-14002-4, BLX-
14002-6, BLX-14003-10, BLX-14004-3, BLX-
14005-5 and BLX-14010-4-2 were selected for
next year PYT.

Preliminary yield trial of lentil

The experiment was carried out to assess the
performance of yield and yield contributing traits of




eight lentil promising genotypes at three different
locations viz.Ishwardi, Gazipur and Jashore during
Rabi, 2019-20. Significant variations were
observed among the genotypes in respects to yield
and yield contributing traits. However, none of the
entries was out yielded over check variety BARI
Masur-8 but the yield of BLX13002-6, BLX13005-
20 and BLX13005-26 was higher than BARI
Masur-8. Considering different desirable traits and
stability  parameters three tested entries-
BLX13005-26, BLX13005-20 and BLX13002-6
were selected for next year evaluation.

Regional yield trial of lentil

The experiment was conducted to evaluate the
performance of yield and yield contributing traits as
well as the stability of seven genotypes in four
different locations viz.Ishurdi, Jamalpur, Gazipur
and Jashore during Rabi, 2019-20. Significant
variations were observed in respects to yield and
yield contributing traits. The genotype BLX-11004-
8 exhibited the highest seed yield followed by
BLX- 11014-10 and BLX- 11014-8.Considering
different desirable traits and stability parameters,
BLX12005-4, BLX-11014-11, BLX-11004-8 and
BLX-11014-8 were selected for next year
evaluation at PVS trial.

Participatory variety selection of lentil

The experiment was carried out to assess the
performance of yield and yield contributing traits of
four genotypes of lentil at farmers’ field of three
locations viz. Pabna, Jashore and Madaripur during
Rabi, 2019-20. There were no significant variations
among the tested genotypes for all the studied traits
across the locations. In regards to seed yield, none
of the entries were out yielded over the check
BARI Masur-7 and BARI Masur-8. The test entries
will be preserved just as germplasm for future
breeding purposes.

Evaluation of advanced lines of lentil under
relay cropping

Six promising entries of lentil along with BARI
Masur-8 as check were evaluated as relay cropping
at Pulses Research Centre, Ishwardi, Pabna during
Rabi season 2019-20 in a RCB design with 3
replications to select suitable genotypes for relay
cropping with T. aman rice. Significant genotypic
differences were observed in case of all yield

-

contributing characters except seed weight. The
entries BLX — 05002-6 exhibited the highest yield
followed by BLX — 13004-3, BLX — 05002-3 and
BLX — 04005-9. Considering vyield, yield
contributing traits and disease incidence, four
entries viz. BLX — 05002-6, BLX — 05002-3, BLX
— 04005-9 and BLX — 13004-3 were selected for
further evaluation next year to confirm the results.

Crop nutrition

Effects of foliar application of flora on growth
and yield parameters of lentil

A field experiment was conducted at Pulses
Research Centre (PRC) and Pulses Research
Station (RARS) during the rabi season of 2019-20
to investigate the effects of foliar application of
flora on yield and yield components of lentil. There
were four concentration levels of FLORA @ 1.0
ml/water, 2.0 ml/water, 2.5 ml/water, 3.0 ml/water
were applied to the plant which were compared to
control (untreated control water spray and absolute
control). Foliar applications of FLORA were
carried out at three times at different growth stages
of lentil (24 DAS, 49 DAS and 74 Days).The
experiment was arranged in a randomized complete
block design and replicated three times. Parameters
measured were grain and straw yield, plant
population/ m2, plant height, number of pods/plant,
number of seeds/pod and 1000-grain weight. There
were no significant differences between the foliar
applications of flora for any of the measured
parameters of lentil. Although the yield of lentil
was not significantly affected due to foliar
application of flora, the experiment will be repeated
in the next year for conclusion.

Phenology, growth and vyield 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 2019-
20 to study the effect of sowing time and seed rate
on phenology, growth and yield of BARI Masur-8.
The experiment was laid with four sowing dates
(01 November, 15 November, 1 December, 15
December) in main plots and four seed rates (30 kg
hal, 35 kg ha?, 40 kg ha'and 45 kg ha) in sub-
plots replicated thrice in a split-plot design. Lentil
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sown on 01 November took 118 days from sowing
to maturity, which was decreased by 22 days on 01
December and 30 days on 15 December sowings.
Lentil sown on 15 November with seed rate of 40
kg ha-1 gave the highest seed yield (2397 kg ha-1)
and the lowest yield (1308 kg ha-1) was obtained
from 30 kg ha-1 seed rate with sown on 01
November.

Efficacy of herbicides for controlling weeds in
lentil field

A field experiment was conducted at Pulses
Research Centre, Ishurdi, Pabna during 2019-20 to
find out the efficacy of herbicides on weed control
and crop response in lentil. Eleven treatments viz.
Ti= Whip super 9EC (Pre-emergence), To=
Weednil 5 EC (Pre-emergence), Ts= Panida 33 EC
(Pre-emergence), T.= Whip super 9EC (Pre-
emergence and post-emergence ), Ts= Weednil 5
EC (Pre-emergence and post-emergence ), T6=
Panida 33 EC (Pre-emergence) and Whip super
9EC (post-emergence), T;= Panida 33 EC (Pre-
emergence) and Weednil 5 EC (Post-emergence),
Ts= Whip super 9EC (Post-emergence), To=
Weednil 5 EC (Post-emergence), Tio= Hand
weeding and Tui= Control (No 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 post emergence at 20 days after lentil
emergence. The experiment was laid out in a
randomized complete block design with three
replications. Panida 33 EC (Pre-emergence) with
Whip super 9 EC (post-emergence) and Panida 33
EC (Pre-emergence) with Weednil 5 EC (Post-
emergence) were suitable treatment for weed
control in lentil. These gave higher branches plant-
!, pods plant® and consequently gave higher yield.
The highest gross return, gross margin and BCR
was obtained from T.

On-farm relay sowing package of lentil in
Barishal district

An on farm trial was conducted on farm relay
sowing package of lentil at Rakudia, Babuganj
upazilla of Barishal, Manikkathi, Babuganj,
Barishal and Charamaddi, Barishal sadar during
Rabi season of 2019-20. BARI Masur-8 was used
as variety and it was relay sown with T.aman rice.
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The improved management practices included
improved variety. BARI Masur-8, fertilizer
package of 14-20-20-10 kg/ha of NPKS with
Nitrogen top dressing, seed rate of 60 Kg/ha and 25
cm stubble height retention of T.aman rice. Results
indicated that, the mean plant population was 172
‘m?, mean number of pod per plant was 45, seed per
pod 2 and the mean seed yield was found 1457
Kg/ha.

Pest management

Effectiveness of fungicides and their application
timing for the management of stemphylium
blight disease of lentil

The experiment was conducted at Pulses Research
Centre, Ishurdi, Pabna during 2019-20 to find
effective dose of fungicides as well as application
timing for the management of stemphylium blight
disease of lentil. Under factorial arrangement, two
fungicides with dose, a control and three
application  timings  were  compared  for
stemphylium blight disease control, profitability of
fungicide application and grain yield. The highest
yield (1807 kg/ha) was obtained when Folicur was
sprayed three times @ 1ml/L which showed no
significant difference with the combination of other
fungicide dose and spray schedule. Economic
analysis demonstrated that Folicur @ 1ml/L and
one spray incurred the highest Marginal Benefit
Cost Ratio (MBCR, 14.2). Results suggest that
when disease onset occurs at or prior to flowering a
double application of with 1 ml or 1g/L dose of
folicur and nativo fungicide, respectively reduces
disease, protects yields and increase income.

Effect of different level of phosphorus and their
integration with manures on different crops in
the lentil-mungbean-T.aman rice cropping
pattern

An experiment was conducted at the research field
of Pulses Research Centre, Ishurdi, Pabna during
2018-19 and 2019-2020 to determine the optimum
rates of 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=Po, To= P16 kg/ha, Ts=P 32 kg/ha, T4=P 48
kg/ha, Ts=P 16 kg/ha+Cowdung-5 t/ha, Te=P 16




kg/ha + Poultry manure 3 t/ha, T; = P 32 kg/ha +
Cowdung-5 t/ha, Ts= 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 during both the year. 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 during
2018-19 and 2019-2020. Maximum seed yield was
found in the treatment Ts and Tg (P fertilizer with
manure).This was significantly higher than the
other treatments. The maximum numbers of
nodules were recorded from the treatment Tg (P 32
kg/ha with 3 t/ha poultry manure) in all the nodules
collection dates which was significantly higher
over the other treatment in both years. The lowest
nodule values were obtained from the P control
treatment. Average of two years, maximum net
return TK. 180000/ha was obtained from the
treatment Te (P 16 kg/ha with 3 t/ha poultry
manure). The highest benefit cost ratio 4.05 and
3.4.0 were recorded from the treatment Ts and Te (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 N2oK2S10 Zn, B:1 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
2018-19 and 2019-2020 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 Ti=
MYG based on soil test, T,= HYG based on soil
test, Ts=IPNS with 5 t/ha for HYG, T,=T: + 25%
of Ty, Ts= T2 + 25% of T, Te=According to FRG
2012, T7 = Farmers practice, Ts= 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 in both the years. During
2018-19 and 2019-2020, the maximum number of
pods per plant and seed yield of lentil and mustard
were recorded from the treatment Ts (T2 + 25% of
T,) and T3 (IPNS with 5 t/ha for HYG) which was
significantly different with the others treatments
but it was the lowest in control treatment due to
variation for nutrient supply. Maximum lentil
equivalent yield was found in Ts (HYG based on
soil test + 25% of T,) followed by treatment Ts
(IPNS with 5 t/ha for HYG) in the year of 2018-19
and 2019-20. Average of two years, regarding the
cost and return analysis, the highest net return TK.
172000/ha was obtained from the treatment Ts. The
highest benefit cost ratio 3.89 and 3.70 were
recorded from the treatment Ts and T3 respectively.
Therefore, it may be concluded that treatment Ts
(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).

Mungbean

Varietal Improvement

Hybridization and advancement
generations in mungbean

of fillial

Hybridization and advancement of F; to Fs
generations were conducted during Kharif- I, 2020
at PRC, Ishurdi, Pabna. Seven parents were used in
crosses and a total of 345 successful cross seeds
were harvested from nine cross combinations.
Twelve, nine and twelve populations and eleven
families were selected from Fi, F3, Fs and Fs
respectively to advance the generation.

Candidate
mungbean

variety demonstration trial of

The experiment was conducted to evaluate the
performance of promising advance lines in large
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plots to select a high yielding and disease resistant
mungbean variety. Three lines- BMXK1-10011-3,
BMXK1-112002-21 and BMX-010025 along with
BARI Mung-8 as a check variety were sown at
Pulses Research Centre, Ishurdi, Pabna during
Kharif 1, 2020. Results showed that the line BMX-
010025 produced the highest seed yield (641 kg ha
1y with the first picking of pods while the second
and third flash of pods were damaged by
continuous rain.The trial will be repeated in the
next year for further confirmation.

Participatory varietal selection of mungbean

Four entries with two check varieties BARI Mung-
6 and BARI Mung-8 were evaluated at PRC,
Ishurdi; and RPRS, Madaripur in a RCB design
with 3 replications to select high yielding and
disease resistant line for releasing as variety with
the direct involvement of farmers. None of the test
entries was out yielded over check varieties. The
entries will be preserves as germplasm for future
breeding purposes.

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 2019-20 to find out
the suitable growth regulator to synchronize
ripening of mugbean. There were six treatments
viz Ti= Glycel (Glyphosate, 3.70 L/ha),
T,=Gramoxone (Paraquat, 2.25 L/ha), Ts=Great
boss (Paraquat 20% and Glyphosate 41%), T.=
Bonmara (2, 4-D Amine, 2.80 L/ha), Ts= Ripen-
15 (Ethephon, 1 L/ha) and Te=Control.
Treatments did not show significant effect on the
yield contributing characters of mugbean. The
highest gross return was obtained from Gramoxon
(Tk. 42660) at Ishurdi and Ripen-15 (Tk. 47820)
at Gazipur, but the highest MBCR (4.61and 5.02
at Ishurdi and Gazipur, respectively) were got
from Gramoxon. It required less labour at
harvesting avoiding labour cost for picking up of
ripen pods, and dried plants with pods were
harvested at a time easily by hand within four
days. It was found that permanent and glyph site
is more effective for killing the plant But this
experiment should be continued for the net year
for final decision.
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Weed control in mungbean cultivation in late
rabi season

A field study was carried out at the farmer’s field
of Rahmatpur, Babuganj, Barishal to evaluate some
weed control options in mungbean cultivation in
late rabi season of 2020. The experiment was
carried out with five different weed control options
e.g. i) Control (W;) ii) One hand weeding at 20
DAE (W,), iii) BARI weeder at 20 DAE (W53), iv)
W, + BARI weeder at 20 DAE (W.) V) Weednil
@1.5ml/L water at 20 DAE (W5s) under randomized
complete block design with three replications.
BARI Mung-6 was used as the variety. Results
revealed that, one hand weeding at 20 DAE +
application of BARI Weeder; spraying of weednil
@ 1.5 ml/L significantly increases seed yield of
mungbean (1539.2 and 1504.1 kg/ha, respectively).
The highest BCR can be found from spraying of
weednil @ 1.5ml/L treatment (3.01).

Pest management

Foliar application of commercially available
micro and macro-nutrients for the management
of flower thrips and pod borers of mungbean

The effect of foliar application of micro and macro-
nutrients on different growth stage of mungbean
against flower thrips and pod borers of mungbean
was studied at Pulses Research Centre, Ishurdi,
Pabna, Bangladesh during kharif-1, 2020. Flower and
pod borer infestation was reduced significantly by
the application of micro and macro-nutrients in
mungbean.  Flower infestation reduction over
control ranged from 5.45 to 14.55% and pod
infestation reduction ranged from 12.85 to 40.02%.
The highest percentage of flower infestation
reduction (14.55%) was found in Thiovit sprayed
plots followed by Nutra-phos and the highest
percentage of pod borer infestation reduction
(40.02%) was found in Muriate of Potash sprayed
plots followed by Thiovit. The yield increase over
control ranged from 2.58 to 13.22%. The highest
yield obtained from McChili+Solubor sprayed plots
but the highest benefit comes from Thiovit. This
might be due to lower cost of Thiovit uplift the profit
margin and showed the higher MBCR than that of
McChili+Solubor sprayed treatment. So, it is found
that foliar application of Thiovit or McChili+
Solubor would be profitable option for managing




flower thrips and pod borers of mungbean with
higher yield compared to untreated ones.

Evaluation of some integrated management
packages against flower thrips and pod borers of
mungbean

Effectiveness  of  integrated  management
approaches using blue sticky trap, bio and
synthetic insecticides were evaluated against
flower thrips and pod borers of mungbean at
Pulses Research Centre, Ishurdi, Pabna,
Bangladesh during kharif-1 2020. 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 and thrips
population was observed in the IPM package 3:
(Installing blue sticky trap + two spraying of
chlorfenapyr (Intrepid 10 EC) @ 1 ml/l at 100%
flowering and 100% podding stage + third
spraying with Emamectin Benzoate (Proclaim 5
SG) @ 1 g/l at seed developing stage) followed by
farmers practice. But the highest pod borer
infestation reduction was found in IPM package 2
followed by IPM package 3, IPM package 1 and
farmers  practice.The  highest yield and
accordingly additional return come from IPM
package 2: (Installing blue sticky trap + two
spraying of Bio-Chamak (Celastrusangulatus 1%
EW) @ 2.5 ml/l at 100% flowering and 100%
podding stage + third spraying with spinosad
(Success 2.5 EC) @ 1.2 ml/l at seed developing
stage) followed by farmers practice and IPM
package 1. But the highest benefit (MBCR 3.39)
comes from recommended practice (Farmers
practice). This might be due to higher cost of IPM
components brought down the profit margin and
showed the Ilower MBCR than that of
recommended practice (farmer’s practice).
Although IPM packages under this study are not
financially profitable as recommended practice
but considering environment friendliness, the IPM
package 2: (Installing blue sticky trap + two
spraying of Bio-Chamak (Celastrusangulatus 1%
EW) @ 2.5 ml/l at 100% flowering and 100%

podding stage + third spraying with spinosad
(Success 2.5 EC) @ 1.2 ml/l at seed developing
stage) would be the best package for controlling
flower thrips and pod borers of mungbean with
higher yield in the insects prone cropping areas
without harming the ecosystem.

-

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-1, 2020. Flower
infestation, thrips population and pod borer
infestation varied significantly among the
varieties/entries. The lowest flower infestation,
thrips population and pod borer infestation was
found in BARI Mung-8. So, BARI Mung -8
showed more resistance among the varieties/entries
under this study. The highest yield (1086 kg/ha)
was obtained from BINA Mung-8 followed by
BMXK1 08011-2 (1027 kg/ha). The yield of
BMXK1 08011-2 was the highest in previous year
followed by BINA Mung-8. So, the entry BMXK1
08011-2 found best which would a new promising
variety in the near future after multi-location trials
following necessary procedures.

Screening/Performance of cultivars/

varieties

Pigeon pea

Screening of pigeon pea genotypes for higher
yield

The study was conducted at Pulses Research
Centre, Ishurdi, Pabna during rabi season of 2019-
2020 to find out the suitable genotypes of pigeon
pea for higher yield. The experiment involved
thirty one pigeon pea germplasm. The experiment
was laid out in Randomized Complete Block
design with three dispersed replications. Results
revealed that the minimum duration of flower
(187 days) was observed in Naogaon Local where
maximum duration (279.00 days) was found in
BD-3114 genotype. Yield per plant varied from
15 g to 587 g, where Naogaon Local and BD-3121
gave higher yield (587 g and 328 g per plant,
respectively), 20 accessions were moderate yield
(101-295 g per plant) and the rest 9 accessions
were low yield (15—100 g per plant). The lowest
seed yield (15 g per plant) from BD-3131 pigeon
pea accession.
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Regional Agricultural Research Centre,
Ishurdi, Pabna

Horticulture Division

Regional yield trial of pointed gourd hybrids

An experiment was carried out at Regional
Agricultural Research Station, Ishurdi, Pabna
during Rabi season of 2018-19 to evaluate the
performance of five promising hybrid pointed
gourd lines regarding yield and desirable
characters. Five lines of hybrid pointed gourd viz.
PG008xM;, PG0O08xM;, PG009%xM;, PGO014xM;,
PG018xM, and BARI Hybrid Potol-1 were
included in the experiment. The experiment was
laid out in RCB design with three replications. The
unit plot size was 4.5 m x 1.0 m maintaining 1.5 m
x 1.0 m spacing. Vines were planted on 23 October
2018. The earliest anthesis of female flower (106
days) and fruit harvesting (127 days) was occurred
in BARI Hybrid Patol-l. The longest fruit (12.31
cm) and widest fruit (3.83 cm) was recorded from
BARI Hybrid Patol-l. The highest number of fruits
per plant (154) was obtained from PG009 x M, and
the lowest number of fruit per plant (103) was
obtained from PGO018 x M.. Average fruit weight
was also found highest (53 g) in BARI Hybrid
Potol-1. The highest yield (52.59 t/ha) was obtained
from PG009 x M, and it was might be due to the
highest number of fruit per plant and the lowest
yield (35.14 t/ha) was obtained from PGO08xMj.
The hybrid line PG009 x M, also performed well
considering five locations. Considering yield
PGO009xM; was promising. It might be released as a
hybrid variety

Collection and evaluation of hyacinth bean
germplasm

Performance of Twenty hyacinth bean lines
collected from Ishurdi region were investigated at
RARS, Ishurdi, Pabna during Rabi season of 2019-
20 to find out suitable lines for the development of
new variety. Twenty hyacinth bean genotypes were
included in the study. The unit plot size was 3.0 x
1.0 m. Three plants were planted in each plot.
Seeds were sown on 20 September 2019 and
transplanted in the main plot on 10 October 2019.
The earliest flowering (57 days) was observed in DI
Isd 015 and the delayed flowering (98 days) in DI
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Isd 005. Number of fruits per plant ranged from 40
to 225 and was maximum (225) in DL Isd-006
whereas, minimum (40) was in DI Isd-018. The
highest average fruit weight (20 g) was recorded
from DL Isd-009 and the lowest (7 g) was in DL
Isd-001 and DL Isd 020. Fruit length and breadth
ranged from 7.00-15.60 cm and 1.80-4.67 cm,
respectively. However, the longest fruit (15.60 cm)
was recorded from DL Isd-009 followed by DL Isd
012 and shortest fruit (7.00 cm) from DL Isd-019.
On the other hand, the widest fruit (4.67 cm) was
recorded from DL Isd-009 and narrowest fruit (1.80
cm) from DL Isd-019. Weight of fruits per plant
and yield varied among the genotypes. The highest
fruit weight (2.56 kg) as well as yield (25.80 t/ha)
was obtained from DL Isd-010 and lowest yield
(5.000 t/ha) was obtained from DL Isd-020.
Considering yield DL Isd-003, DL Isd-004, DL Isd-
009, DL 1sd-010 and DL Isd-014 found promising.
Selected superior germplasm will be more precisely
evaluated.

Clonal selection of banana CV. Sabri

Seventeen sabri banana germplasm was collected
from Ishurdi region and planted at Regional
Agricultural Research Station Ishurdi, Pabna to
evaluate and identify the suitable lines during 2019-
2020. Twenty local Sabri germplasm were included
in the study. The experiment was laid out in a
randomized complete block design with three
replications. Unit plot size was 4.0 x 4.0 in
accommodating 4.0 plants. Maximum number of
leaves was obtained from MS Isd-008 and MS 1Sd-
009 (15) whereas MS Isd-015 produced the
minimum leaves (11). The highest bunch weight
(22.95 kg) was found in MS Isd-009 MS Isd-002
produced the highest number of fingers per hand
(19) whereas, MS Isd-020 got the lowest (14).
However, the highest fruit yield (57.38 t/ha) was
obtained from MS Isd-009 followed by MS 1sd-002
(56.13 t/ha) and the lowest yield (30.75 t/ha) in MS
Isd-012. MS 1sd-002 exhibited the highest edible
portion (82.05%). TSS ranged 18.8-21.8. Based on
the results it may be concluded that the accession
MS Isd-002, MS 1sd-003, MS Isd-005, MS Isd-019,
MS 1sd-016 and MS Isd-048 performed better in
terms of yield and yield contributing characters.
This is first second of evaluation. Selected superior
germplasm will be more precisely evaluated.




Breeder seed production

Sapling/seedling production

Sl . Quantity
No. Crop Variety (kg) Remarks|
1 |[Spinach BARI 6.50 Kharif,
Puishak-2 2019
2 |Kangkong BARI 3.00
Gimakolmi-1
3 |Stem amaranth [BARI Danta-1| 2.50
4 [Tomato BARI 0.20 Rabi,
Tomato-14 2019-20
BARI 0.25
Tomato-19
BARI 0.10
Tomato-20
5 |Eggplant BARI Begun- | 4.00
1
BARI Begun- | 3.50
4
BARI Begun- | 3.50
6
6 |Red amaranth [BARI 9.00
Lalshak-1
7 |Gardenpea [BARI 120.00
Motorshuti-1
BARI 40.00
Motorshuti-3
8 [Spinach BARI 30.00
Palongshak-1
9 [Hyacinth bean [BARI Sheem-| 3.50
6
10 (Bush bean BARI 1.00
Jharsheem-1
11 |Capsicum BARI 0.05
Mistimorich-2
12 |Bottle gourd |BARI Lau-3 2.00
13 [Pointed gourd |BARI Hybrid | 2000
(Vine/seedling)|Patol-1 1000
BARI Patol-1 500
BARI Patol-2 100
Male plant
SI. No. [Item Amount
1 Seed 227.10 Kg
2 Seedling 5000 nos
3 Cuttings 3600 nos

Sl. | Variety Quantity |Distribution/
no. (No.) sale
1 |BARI Aam-3 400 100
2 |BARI Aam-4 1500 1000
3 |BARI 200 150
Batabilebu-4
4 |BARI 500 400
Batabilebu- 6
5 |BARI Peyara-2 250 100
6 |BARI Malta-1 50 -
Total 2900 1800
Training/ Field day
Sl. . No. of
No. Topics Batch participants
1 |Farmers training on 1 40
‘Improved production
technology of summer
vegetable’.
2 |Farmers training on 1 40
‘Improved production
technology of winter
vegetable’.
3 |Farmers training on| 1 40
‘Improved production
technology of fruit
crops’.
4 |Field day on BARI| 1 100
Longan-1
Integrated management of orobanche of

mustard

The trial was conducted at Regional Agricultural
Research Station Ishurdi, Pabna during Rabi season
of 2019-20 to find out one / more effective
management practices against Orobanche of
mustard. Eight treatments viz. T1= Tricho compost
@ 1 t/ha as basal application, T,=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 of (NH4)2SO4 at 40 DAS,
Ts= Pendimethalin @ 2.0 I/ha pre-plant
incorporation, Ts= Pendimethalin @ 2.0 I/ha +
neem oil 1% pre-plant incorporation, Te= 125% of
recommended fertilizer (N & P) + Glyphoshate @
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60ml and 120 ml/ha with 1% solution of
(NH.)2SO. at 30 DAS and 55 DAS, T;= Neem oil
cake @400 kg/ha + soil drenching of Metalaxyl
@0.2% at 30 DAS + Glyphoshate @ 100ml/ha at
45 DAS and Ts= 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. The number of orobanche/m? ranged from
1.11 — 49.22.The lowest was found in treatment Te
and the highest was recorded in control plots. The
highest number of Orobanche reduction over
control (97.74%) was recorded in treatment T The
highest yield (1229 kg/ha) was recorded from
treatment T and the lowest yield (736 kg/ha) was
found in control plots.

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 2019-20 to find out the effective
management practices for controlling leaf curl virus
disease of chili. Seven treatments viz.T;=Growing of
nursery under Nylon net cover (60-80) mesh,
To=Barrier crop (maize) was grown in three rows all
around the main field 15 days before the
transplanting of chili, Ts=Spray Neem oil
(Azadiractiny @ 5 ml/l, T,=Spray Imitaf
(Imidacloprid) @ 0.25 ml/l, Ts= Ty + To+ T3, Te=T1
+ T+ T4, T7= Control were used in this experiment.
The incidence of virus infected chili plants ranged
from 21.94% - 90.28% while the highest was
recorded in control plot and the lowest was found in
treatment Te which is statistically identical to
treatment Ts. The highest yield (4.17 t/ha) was
recorded in treatment T which statistically identical
to treatment Ts (3.91 t/ha) and the lowest (2.95 t/ha)
was obtained in control plots.

Fungicidal management of alternaria leaf spot
and flower blight disease of marigold

A field experiment was conducted at Regional
Ishurdi,

agricultural Research Station Pabna
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during Rabi season of 2019-2020 to find out
effective fungicides against Alternaria leaf spot
and flower blight of marigold. Local vareity of
marigold was used in the study. Eight different
fungicides viz. Ti= Tilt 250 EC @ 0.05%T,=
Autostin 50 WDG @ 0.2%,Ts= Rovral50 WP@
0.2% T4= Contaf 5EC @ 0.1%Ts= Companion @
0.2%Te= Score 250 EC @ 0.2% T+= Indofil M 45
@ 0.2% Tg= Secure 600wg @0.2% and one
unsprayed Control were used in this experiment.
Among the treatments the lowest severity of leaf
spot (6.67%) and flower blight (8.33%) were
found in score 250 EC followed by indofilM45,
secure 600wg and rovral 50 WP.The highest
severity of leaf spot (31.00%) and flower blight
(33.6%) were found in control plots. The highest
no.of flower/ plant (35.07) was recorded from
Score 250 EC @ 0.2% sprayed plot whereas, the
lowest (21.6) was recorded from control plots.

Effect of irrigation in controlling common scab
disease and yield of potato

An experiment was conducted at RARS Ishurdi
during the Rabi season of 2019-2020 to investegate
the yield and scab infection of susceptable potato
variety Diamant under different quantity of
irrigation/  irrigation levels and number of
irrigation. There were two irrigation levels viz. 1.
50% of the ridge 2. 75% of the ridge. For each
irrigation levels there were 5 treatments viz. 1. One
irrigation at 25 DAP 2. One irrigation at 40 DAP 3.
Two irrigation at 25 &40 DAP 4. Three irrigation
at 25,40 & 50 DAP 5. Four irrigation at 25,40,50 &
65 DAP. The range of Scab infection was 51.79%-
76.08% on the basis of yield but no significant
differerance was observed among the treatments.In
case of yield, the highest yield (32.81 ton/ ha) was
obtained from 75% X Two irrigation followed by
75% X Four irrigation (32.23 t/ha). Incase of yield
there was no significant difference among the
treatments.




Rapeseed - mustard (Brassica spp.)
Variety Development

Development of BC:Se¢ 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 (LT-7) during rabi 2011-12 to develop
F1. Developed six Fis were crossed with LT-7 to
develop BC; and BC; during rabi 2012-13 and
2013-14. BCle, BC,S, BC,S3 and BC.S; were
developed during 2014-15, 2015-16, 2016-17 and
2017-18, respectively. BC,Ss seeds were sown on 5
December 2019 to develop BC,Ss. Unit plot size
was 4 rows 3 m long. Proper netting of each cross
combinations was done to protect out crossing and
to encourage intramating among the same
population.

Results of six cross combinations of BC,Sg
generation of Brassica rapa days to flowering and
maturity of cross combinations were ranged from
28-32 days and 81-92 days, respectively. Seeds
were stored to evaluate large plot evaluation trial as
well as advance BC,Sy generation in the next year.

Growing of Fs 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-crosses in 2014-
15. Complex crosses were done in 2015-16 and
2016-17 to accumulate desirable genes into a single
parent. F1 and F, generation were developed in
2017-18 and 18-19 respectively. The F3 seeds along
with the parents were sown on 1 December 2019.

The selected progenies from F; seeds were allowed
to grown space planted having a large plot to select
desired plant types. Intercultural operations were
done when necessary.

A total of 254 single plants were harvested of
which 60 were vyellow seeded and their
performance are days to flowering and days to
maturity ranged from 33-40 days and 87-97 days
respectively. Plant height ranged from 91-148 cm.
The number of pod per plant ranged from 35-305.
No. of Seeds per pod ranged from 10-38. Seed
yield per plant ranged from 2-33gm. The seeds of
selected single plants with desirable characters
were stored separately for next year sowing as the
F4 generation.

Evaluation of F4 generation in Brassica rapa

BARI Sarisha-14, BARI Sarisha-15, BARI Sarisha-
17 and BARI Sarisha-6 were used as female
parents and Se generation of BARI Sarisha-9 and
Tori-7 were used as male parents to develop single
crosses during rabi 2014-15. Fis were grown during
rabi 2015-16 and crossed with BARI Sarisha-6 and
BARI Sarisha-17 to develop three-way crosses. F1
—F3s were developed through selfing during 2016-
19. F4 seeds of three-way crosses of eight cross
combinations were sown on 5 December 2019 at
Joydebpur. Unit plot size was 5 rows x 3 m long.
Selfing was done through bud pollination to
produce Fsgeneration.

Results of Fss of eight three-way cross
combinations of Brassica rapa are No. of selfed
plants from different cross combinations ranged
from 20-40 and total 236 plants were selfed. One
thousand four hundred and twenty two buds were
selfed from 236 plants to develop Fs generation.
Eight hundred and fifty three siliquae were
obtained from which three thousand four hundred



and fourteen seeds were obtained. Selfed seeds
were stored to advance Fs generation in the next
season.

Evaluation of
Brassica rapa

segregating generations of

Fe generation

Families of Fes generation of two cross
combinations having both yellow and brown seed
coat colour were evaluated during rabi 2019-20 at
Joydebpur. Families were sown following family to
row method along with BARI Sarisha-14 as check
in 4-rows 3 m long plot with spacing 30 cm and 5
cm between rows and plants, respectively. Seeding
was done on 28 November 2019. Single plant
selection among families was done based on short
duration (maturity duration up to 85 days), erect
and compact type having desirable agronomic
characters, disease and insect tolerance.

Fe generation

Families of Fs generation of five cross
combinations having both yellow and brown seed
coat colour were evaluated during rabi 2019-20 at
Joydebpur. Families were sown following family
to row method along with BARI Sarisha-14 as
check in 4-rows 3m long plot with spacing 30cm
and 5cm between rows and plants, respectively.
Seeding was done on 28 November 2019. Single
plant selection among families was done based on
short duration (maturity duration up to 85 days),

erect and compact type having desirable
agronomic  characters, disease and insect
tolerance.
Results

Fe generation

Three families having yellow seed coat colour of
one cross combination and three families having
brown seed coat colour of two cross
combinations were evaluated. Considering
earliness (maturity duration up to 85 days), erect
and compact plant type, seed colour, seed size
and siliqua shape, disease and insect tolerance,
all families were selected for further evaluation.
Seeds of selected plants of individual family
were bulked and stored for evaluation in Fs
generation in the next year.
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Fe generation

The results of Fs generation are presented in Table
5. Twenty families having yellow seed coat colour
of four cross combinations and three families
having brown seed coat colour of one cross
combination were evaluated. Considering earliness
(maturity duration up to 85 days), erect and
compact plant type, seed colour, seed size and
siliqua shape, disease and insect tolerance, all were
selected for further evaluation. Seeds of selected
plants were bulked and stored for evaluation in the
next year.

Observation trial of Brassica rapa (Set-1)

Sixteen lines of Brassica rapa having yellow
flower and yellow seed coat colour were selected
last year from Fg¢ generation of different cross
combinations. These lines along with check as
BARI Sarisha-14 were evaluated with two
replications under Observation Trial of Brassica
rapa (Set-1) at Joydebpur during 2019-20. The
lines were sown on 25 November 2019 in 3 rows of
3m long with spacing of 30 cm and 5 cm between
rows and plants, respectively. The seedlings were
thinned after few days of germination 5 cm apart.
Fertilizers were applied @ 120:80:60:40:4:1 kg/ha
of N:P:K:S:Zn and Boron from Urea, TSP, MoP,
Gypsum,  Zinc Sulphate and Boric acid
respectively. Half of the urea and all other
fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), no. of siliquae/plant, no. of
seeds/siliqua, 1000-seed weight (g) and seed
yield/plot. The plot yield was converted into kg/ha.

Variations were observed among the lines for no. of
seed/siligua and seed yield. Maturity duration
ranged from 84-90 days. Three lines were matured
within 85 days whereas check variety BARI
Sarisha-14 took 86 days. Plant height ranged from
78-98 cm. Number of siliquae/plant ranged from
37-81. The highest number of siliquae/plant

recorded in BC-2014-YO01. No. of seeds/siliqua
ranged from 14-36. The highest number of
seeds/siliqua recorded in BC-2014-Y02-1. Seed
yield ranged from 778-2043 kg/ha. The highest
seed yield recorded in BC-2014-B08 (2043 kg/ha).




Considering earliness, seed yield and other yield
contributing characters, three lines BC-2014-B08,
BS-14x-BS-15-1-1 and BC-2014-B14  were
selected for the next trial.

Observation trial of Brassica rapa (Set-11)

Twelve lines of Brassica rapa having yellow
flower and brown seed coat colour were selected
last year from Fe generation of different cross
combinations. These lines along with one check as
BARI Sarisha-9 were evaluated with two
replications under Observation Trial of Brassica
rapa (Set-11) at Joydebpur during 2019-20. The
lines were sown on 25 November 2019 in 3 rows of
3 m long with spacing of 30 cm and 5 cm between
rows and plants, respectively. The seedlings were
thinned after few days of germination 5 cm apart.
Fertilizers were applied @ 120:80:60:40:4:1 kg/ha
of N:P:K:S:Zn and Boron from Urea, TSP, MoP,
Gypsum, zinc Sulphate and Boric acid,
respectively. Half of the urea and all other
fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), no. of siliquae/plant, no. of
seeds/siliqua, 1000-seed weight (g) and seed
yield/plot. The plot yield was converted into kg/ha.

Variation was observed in number of seed/siliqua.
Maturity duration ranged from 88-90 days. Plant
height ranged from 89-103 cm. The highest plant
height was recorded in BS-14 x -SAU-1-4. Number
of siliquae/plant ranged from 71-116. The highest
number of siliquae/plant was recorded in BS-6 x-
BS-1-6. Number of seeds/siliqua ranged from 15-
33. Seed yield ranged from 1480-2346 kg/ha. The
highest seed yield recorded in BS-6 x -SAU-1-3
(1876 kg/ha). Considering earliness, seed yield and
other yield contributing characters, four lines BS-6
x -SAU-1-3, BS-14 x SAU-1-4, BS-6 x -SAU-1-1
and BS-15 x- SAU-1-1 were selected for the next
trial.

Preliminary yield trial of Brassica rapa

The experiment was conducted at Joydebpur,
Ishurdi, Jessore, Rahmatpur and Hathazari during
rabi 2019-20 with 19 genotypes of Brassica rapa
having yellow seed coat colour along with one

-

check as BARI Sarisha-14. The experiment was
laid out in randomized complete block design with
three replications. The plot size was 3m x 0.9m.
Seeding was done on 26 November 2019 at
Joydebpur, 6 November 2019 at Ishurdi, 6
November 2019 at Jashore, 19 November 2019 at
Barshal and 26 November 2019 at Hathazari as
continuous sowing in rows of 30 cm apart. The
seedlings were thinned after few days of
germination 5 cm apart. Fertilizers were applied @
120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MoP, Gypsum, Zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), no. of siliquae/plant, no. of
seeds/siliqua, 1000 seed weight (g) and seed
yield/plot. The plot yield was converted into
kg/hectare. The data were analyzed statistically.

Nineteen lines of Brassica rapa having yellow seed
coat colour along with BARI Sarisha-14 as check
were evaluated at Joydebpur, Ishurdi, Jessore,
Rahmatpur and Hathazari for seed yield and yield
contributing characters. Significant variations were
observed for days to maturity, number of
siliquae/plant and seed /siliqua. Maturity duration
ranged from 82-88 days. Plant height ranged from
75-88 cm. The lowest plant height was recorded in
BC-110714(7)-7 (75 cm) after the checks. Number
of siliquae/plant ranged from 25-60. The highest
number of siliquae/plant was recorded in BC-
110714(7)-8 (60). Number of seeds/siliqua ranged
from 14-37. Seed yield ranged from 1031-1652
kg/ha at Joydebpur location.

Considering earliness, seed yield and other yield
attributing characters, four lines like BC-100614
(8)-3, BC-110714 (7) -7, BC-100614 (8) -7 and
BC-100614(4)-4 were selected for RYT in the next
year.

Regional yield trial of Brassica rapa

The experiment was conducted at Joydebpur,
Ishurdi, Jessore, Hathazari and Rahmathpur during
rabi 2019-20. It consisted of eight advanced lines of
Brassica rapa along with one check as BARI
Sarisha-14. The experiment was laid out in
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randomized complete block design with three
replications. The plot size was 3 m x 1.2 m.
Seeding was sown on 24 November 2019 at

Joydebpur, 6 November 2019 at Ishurdi, 6
November 2019 at Jashore, 19 November 2019 at
Barishal and 25 November 2019 at Hathazari in
continuous sowing and row was 30 cm apart from
each. The seedlings were thinned after few days of
germination 5 cm apart. Fertilizers were applied @
120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MoP, Gypsum, Zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), number of siliquae/plant, number of
seeds/siliqua, 1000 seed weight (g) and seed
yield/plot. The plot yield was converted into kg/ha.
The data were analyzed statistically.

Eight advanced lines of Brassica rapa along with
BARI Sarisha-14 as check were evaluated at
Joydebpur, Ishurdi, Jessore, Hathazari and
Rahmathpur for seed yield and yield contributing
characters in order to select line(s) for development
of short duration and high performing variety of
rapeseed. Significant variations were observed for
seed yield at Joydebpur. Maturity duration ranged
from 84-87 days. Plant height ranged from 84-97
cm. The lowest plant height was recorded in BC-
100614(3)-1. Number of siliquae/plant and number
of seeds/siliqgua ranged from 37-60 and 23-34,
respectively. The highest number of seeds/siliqua
was recorded in BC-100614(8)-4. The lowest
number of seed/siliqua was recorded in BS-15YF-
01. Seed vyield ranged from 1178-1835 kg/ha. The
highest seed yield was recorded in BC-100614(4)-7
at Joydebpur location. The lowest seed yield was
recorded in BS-15YF-01.

Considering earliness, seed yield and other yield
attributing characters, two lines like BC-100614(8)-
4, BC-120114 and BC-100614(4)-7 were selected
for adaptive trials in the next year.

Evaluation of segregating generation of Brassica
juncea
Fe generation (Set-1)

Families of fifteen cross combinations having both
brown and yellow seed coat colour were evaluated
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in Fs generation (Set-1) during 2019-20 at
Joydebpur. Families were sown following family to
row method along with BARI Sarisha-11 as check.
Seeding of fifteen crosses was done on 3 December
2019 in 3m long of 3-rows-plot with spacing 30cm
and 5cm between rows and plants respectively.
Single plant selection among the families was done
based on erect and compact type having desirable
agronomic characters, disease and insect tolerance.

Fe generation (Set-11)

Families of six cross combinations having both and
yellow black/brown seed coat colour were
evaluated during 2018-19 at Joydebpur. Families
were sown following family to row method along
with BARI Sarisha-11 as check. Seeding of
families of different cross combinations was done
on 3 December 2019 in 3m long of 3-rows-plot
with spacing 30cm and 5cm between rows and
plants, respectively. Single plant selection among
families was done based on erect and compact type
having desirable agronomic characters, disease and
insect tolerance.

Results
Fes generation (Set-1)

Single plant selection method was followed. A total
of 100 plants from eleven cross combinations
having black/brown seed coat colour and 21 plants
from two cross combinations having yellow seed
coat colour were selected considering erect and
compact plant type, seed colour, seed size and
siligua shape. Two cross combinations were
discarded. Seeds from selected plants of individual
cross combinations were harvested in bulk. Seeds
were stored for evaluation in Observation Trial in
the next year.

Fes generation (Set-11)

A total of twenty three families from three cross
combinations having black/brown seed coat colour
were evaluated and selected for further evaluation.
Fourteen families from three cross combinations
having yellow seed coat colour were evaluated and
selected for further evaluation. Considering erect
and compact plant type, seed colour, seed size and
siliqua shape, single plant selection method was
followed. Harvested seeds from selected plants of




individual family were bulked. Seeds were stored
for evaluation in the next year.

Observation trial of Brassica juncea

Thirteen lines of Brassica juncea along with BARI
Sarisha-11 and BARI Sarisha-16 as checks were
evaluated with two replications under Observation
Trial of Brassica juncea at Joydebpur during 2019-
20. The lines were sown on 25 November 2019 in
3 rows of 3m long with spacing of 30 cm and 5 cm
between rows and plants respectively. The
seedlings were thinned after few days of
germination 5 cm apart. Fertilizers were applied @
120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MoP, Gypsum, zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), no. of primary branches/plant, no. of
siliquae/plant, no. of seeds/siliqua, 1000-seed
weight (g) and seed yield/plot. The plot yield was
converted into kg/ha.

Maturity duration ranged from 102-105 days. BJ-
2014-B10 and BJ-2014-B13 were the earliest in
maturity (102 days). Plant height ranged from 128-
146 cm. The line BARI Sarisha -11 (ch) showed
lowest plant height (128 c¢m). Number of
siliquae/plant ranged from 76-128. Number of
seeds/siliqua ranged from 9-12. Seed vyield ranged
from 1461-1865 kg/ha. The highest seed yield
recorded in BJ-2014-B08 followed by BJ-2014-
Y04. Considering earliness, seed yield and other
yield contributing characters, three lines BJ-2014-
B08, BJ-2014-Y04 and BJ-2014-B14 were selected
for the next trial.

Preliminary yield trial of Brassica juncea L.

The experiment was conducted at Joydebpur,
Ishurdi, Jessore and Hathazari during Rabi 2019-
20. The experiment consisted of 11 lines of
Brassica juncea having yellow seed coat colour
except two along with checks BARI Sarisha-11 and
BARI Sarisha-16. The experiment was laid out in
randomized complete block design with two
replications. The plot size was 3m x 1.2m. Seeding
was done on 01 December 2019 at Joydebpur, 07

November 2019 at Ishurdi, 07 November 2019 at
Jashore and 26 November 2019 at Hathazari in
continuous sowing and row was 30 cm apart from
each. The seedlings were thinned after few days of
germination 5 cm apart. Fertilizers were applied @
120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MoP, Gypsum, Zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at the
initial stage of flowering. All intercultural
operations were done timely to raise a good crop.
Data were taken on days to flowering, days to
maturity, plant height in cm, no. of primary
branches/plant, no. of siliquae/plant, no. of
seeds/siliqua, 1000 seeds weight (g) and seed
yield/plot. The plot yield was converted into seed
yield/hectare. The data were analyzed statistically.

Eleven genotypes of Brassica juncea including
BARI Sarisha-11 and BARI Sarisha-16 as checks
were evaluated at Joydebpur, Ishurdi, Jessore and
Hathazari for yield and vyield contributing
characters. Days to maturity ranged from 102-104
days. Plant height ranged from 123-139 cm.
Number of siliquae/plant ranged from 85-133.
Number of seeds/siliqua ranged from 10-12. Seed
yield ranged from 1335-1874 Kkg/ha. The highest
seed yield was recorded in BJ-10-10104(Y).

Considering seed yield and other yield contributing
characters, seven lines like BJ-10-10104(Y), BJ-
2014-Y01, BJ-10-10411(Y), BJ-11536(9)-2, BJ-
2014-Y05, BJ-2014-Y04 and BJ-11536(9)-6 were
selected for evaluation in RYT.

Regional yield trial of Brassica juncea L.

The experiment was conducted at Joydebpur,
Ishurdi, Jessore, Hathazari and Rahmatpur during
rabi 2019-20. It consisted of 8 advanced lines of
Brassica juncea along with one check as BARI
Sarisha-11. The experiment was laid out in
randomized complete block design with three
replications. The plot size was 3 m x 1.8 m.
Seeding was done on 1% December 2019 at
Joydebpur, 7 November 2019 at Iswardi, 7
November 2019 at Jashore, 18 November 2019 at
Barishal and 25 November 2019 at Hathazari in
continuous sowing and row was 30 cm apart from
each. The seedlings were thinned after few days of
germination 5 cm apart. Fertilizers were applied @
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120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MoP, Gypsum, Zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height, no. of primary branches/plant, number of
siliquae/plant, number of seeds/siliqua, 1000 seed
weight (g) and seed yield/plot. The plot yield was
converted into seed yield/hectare. The data were
analyzed statistically.

Eight advanced lines of Brassica juncea along with
BARI Sarisha-11 as check were evaluated at
Joydebpur, Ishurdi, Jessore, Hathazari and
Rahmatpur for seed yield and yield contributing
characters. Maturity duration ranged from 101-103
days. Plant height ranged from 130-139 cm.
Number of siliquae/plant ranged from 97-127. The
highest number of siliquae/plant was recorded in BJ
DS -05. Number of seeds/siliqua ranged from 10-
12. Seed yield ranged from 940-1638 kg/ha. BJ
1110 (12)-1 produced the highest seed yield
followed by BJ 1110 (12)-1 (1638 kg/ha).

Considering seed yield and other yield contributing
characters, the lines BJDS -05 and BJ 1110 (12)-1
were selected for Adaptive Trial in the next year.

Observation trial of entries developed from
interspecific hybridization among B. carinata, B.
rapa and B. napus

The experiment was conducted with 17 accessions
including two check variety Tori-7 and BARI
Sarisha-13. Out of 15 accessions, 6 entries of B.
rapa were developed crossing between the Tori-7
and B. carinata and 9 from the BARI Sharisha -13
with B. carinata. The seed was sawn on 30
December 2019. The experiment was laid out in
RCB design having three replications. Each entry
was grown in 3m long 3 rows. Recommended
doses of fertilizer and other cultural operations
were done when necessary. Data were collected
from 5 randomly selected plants.

A significant difference was observed among the
entries tested in the experiment for all the
characters. All the selected entries developed from
the crossing Tori-7 with B. carinata were close to
the flowering compare to the check variety Tori-7.
Maximum seed yield of 1518 kg/ha was obtained
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by the entry 1CA12014 followed by 1CA62014
(1513 kg/ha) and 1CA52014(1507 kg/ha) which
were 28%, 28%, and 27% higher than the check
variety Tori-7.

Days to flowering of the selected entries from the
crosses between B. napus with B. carinata were
almost similar to the check variety BARI Sarisha-
13. But Days to maturity were reduced for all the
entries than check variety. Highly significant
differences were observed for all the characters.
Pod per plant were higher for all the entries than
check variety BARI Sarisha-13 except 13CA72014.
All the 9 entries showed a higher seed yield than
the check wvariety (1149 kg/ha). The entries
13CA32014 and 13CA12014produced the highest
seed yield of 1456 and 1449 kg/ha. The BARI
Sarisha-13 was an indeterminate type while the
selected materials were the almost determinate
type. The determinate type can reduce the
shattering loss of B. napus.

Maintenance of CMS, maintainer and restorer
lines of Brassica napus

The experiment consisted of two CMS lines like
CMSZ; (248) and CMSZ, (279), two maintainer
lines like Nap-248M and Nap-279M and one
restorer line like Nap-14-01R. It was conducted at
Gazipur during rabi 2018-19. Unit plot size was
two rows three meter long. Seeding was done on 5
December 2019. CMS lines were crossed with
maintainer lines. Maintainer lines and restorer line
were selfed. Bagging was done to protect out
crossing. Crossing and selfing were done by hand
pollination.

Days to flowering and maturity for CMS lines
ranged from 22-23 days and 98 days, respectively.
In total 686 buds of 77 plants of two CMS lines
were crossed with two maintainer lines. Two
thousand two hundred and one seeds were obtained
from 383 siliquae. Seeds were stored for future
breeding programme.

Days to flowering and maturity for Nap-248M,
Nap-279M and Nap-14-01R were 22-24 days and
98 days, respectively. One thousand two hundred
and thirty four buds were selfed from 118 plants.
In total 4504 seeds were obtained from 914
siliquae. Seeds were stored for future breeding
programme.




Development of hybrid variety in
rapeseed

I. Development of short duration parental lines
in Brassica napus L.

Two CMS lines [CMSZ; (248) and CMSZ; (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 2018-19 at Gazipur. Seeds
were sown on 5 December 2019. 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.

Days to maturity for CMS lines ranged from 96-98
days and for Brassica napus lines/varieties ranged
from 87-95 days. One thousand four hundred and
fifteen buds of 202 CMS plants were crossed with
short duration Brassica napus lines/varieties. Four
hundred and eighty eight siliguae was obtained
from which 3810 seeds were obtained. Seeds were
stored for back crossing in the next year.

Days to maturity for restorer line was 97-99 days
and for Brassica napus varieties/lines ranged from
94-96 days. Four hundred and thirty two buds of 43
restorer plants were crossed with short duration
Brassica napus varieties/lines. Two hundred and
thirty one siliquae were obtained from which 1833
seeds were obtained. Seeds were stored for back
crossing in the next year.

11. development of test cross hybrid in Brassica
napus L.

CMS line [CMSZ; (248) was crossed with Restorer
line (Nap-2014-01R-Ps) and CMS line [CMSZ,
(279) was crossed with Restorer line (Nap-2014-
01R-P1o to develop test cross hybrid seed. Seeds of
female and male parent were sown on 5 December
2019 following 4:2 ratio. Unit plot size was twenty
rows of 3m long. Netting was done to protect out
crossing. Hand pollination was done for proper

seed setting. The experiment was conducted at
Gazipur.

Results on hybrid seeds of test crosses between
CMSZ; (248) x Nap-2014-01R-Ps and CMSZ;
(2798) x Nap-2014-01R-Py are days to maturity of
CMS lines was 97 and 98 days and restorer lines
was 101 days. Two hundred and eighty gram seeds
of CMSZ; (248) x Nap-2014-01R-Ps and 530 gram
seeds of CMSZ, (2798) x Nap-2014-01R-Po were
obtained. Hybrid seeds of test crosses was stored
for evaluation in the next year.

I11. evaluation of test cross hybrids in Brassica
napus L.

Two CMS lines, CMSZ; (248) and CMSZ; (279)
were crossed with Restorer lines, Nap-2014-01R-Ps
and Nap-2014-01R-P1o during last rabi 2017-18 to
develop test cross hybrids. Developed two hybrids
were evaluated during rabi 2018-19 and 2019-20.
Hybrid seeds were sown on 5 December 2019. Unit
plot size was four rows of 3m long. The experiment
was conducted at Gazipur.

Results on test cross hybrids, CMSZ; (248) x Nap-
2014-01R-Pg and CMSZ, (279) x Nap-2014-01R-
P10 are days to flower was 23 and 24 days and days
to maturity was 103 and 104 days, respectively for
test crosses. Seed yield for hybrid CMSZ; (248) x
Nap-2014-01R-Ps was 1889 kg/ha and for hybrid
CMSZ;(279) x Nap-2014-01R-P; was 2028 kg/ha.

IV. maintenance of parental lines of selected test
cross hybrids in Brassica napus L.

Two CMS lines, CMSZ; (248) and CMSZ, (279)
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 5 December 2019.
Unit plot size was two rows of 3 m long. Selfing
was done to maintain the lines. The experiment was
conducted at Gazipur.

Results on selfing of restorer lines (Nap-2014-01R)
of selected test cross hybrids are days to flower and
maturity of selected restorer lines ranged from 22-
26 days and 98-105 days, respectively. Twenty five
to forty plants were selfed from each line and 195-
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302 buds were selfed from which 645-998 seeds
were obtained. Selfed seeds of selected restorer
lines were stored for maintenance in the next year.

Days to flower and maturity of restorer line ranged
from 27-29 days and 111-115 days, respectively.
Six to fifteen plants were selfed from each line and
50-210 buds were selfed and 234 — 1210 seeds
were obtained. Selfed seeds were stored for
maintenance in the next year.

Performance of the restorer lines for the hybrid
seed production

The experiment was conducted using fifteen
restorer lines and one CMS line. The CMS line was
grown in between two rows of each restorer line on
1 December 2019. The half seed of all the restorer
lines was kept for future use. Data have been taken
from randomly taken 5 plants from each accession
Recommended doses of fertilizer and other cultural
operations were done when necessary.

Results and Discussion

Among the fifteen restorer lines tested for the
hybrid seed production, the restorer R4, R14, R1,
R7, and R3 identified as strong pollen fertility
restorer. The lines R16, R5, R23, and R17 showed
moderate restoration of pollens, and the remaining
R8, R6, R2, R15, R18, and R10 lines restoration
status were weak and those will be discarded for
hybrid production.

The days to flowering of the restorer lines (36-41
days) were almost synchronize with A-line (39
days).

Plant height ranged from 102-121 cm. The
maximum plant height was measured in Hybrid 18
and minimum in Hybrid 8. Pod length ranged from
4.7-6.5 cm. The highest pod per plant recorded in
Hybrid 17 (160) followed by Hybrid 5 (142) and
lowest in Hybrid 3 (74). Seeds per pod ranged from
21-31. Seed yield ranged from 1342-2683 kg/ha.
The highest seed yield was found in Hybrid 1(2683
kg/ha) followed by Hybrid 7 (2483 kg/ha) and
Hybrid 18 (2400 kg/ha) and the lowest in Hybrid 8
(1342 kg/ha) followed by Hybrid 6 (1558 kg/ha).

Considering the character's fertility status, pod per
plant, seed per pod, and seed yield the restorers R1,
R7, R3, R23, R4, R14, R5, R17, and R16 have
been selected as better restorer lines for hybrid seed
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production. Heterosis study of the hybrids
developed with the selected restorers would be
done next year with a standard variety of B. napus.
Attempt also be taken to produce hybrid with the
selected restorer.

Simultaneously the CMS line and maintainer line
have been maintained through bud selfing. A total
of 1503 buds were crossed from which 1146
siliguae developed. The average success of the
different cross combinations was 76%.

Development of double low short duration
genotypes through interspecific
hybridization

I. Evaluation of F4 generation

Parent materials of the experiment consisted of two
species (Brassica rapa and Brassica napus). BARI
Sarisha-17 of Brassica rapa, Nap-0876 and Nap-
0569 of Brassica napus [high erucic acid (30-45%)
but short duration (80-85 days)]. Nap-14-001, Nap-
14-004, Nap-14-007, Nap-14-010 and Nap-14-
011lof Brassica napus [low erucic acid (less than
2%), high yielding (2.0-2.5 t/ha) but long duration
(100-105 days)]. BARI Sarisha-17, Nap-0876 and
Nap-0569 were crossed with Nap-14-001, Nap-14-
004, Nap-14-007, Nap-14-010 and Nap-14-011
during last rabi 2015-16. Developed 15F;s were
selfed during 2016-17, 2017-18 and 2018-19 to
develop F4 generation. Developed 15 Fis were
sown on 5 December 2019. Selfing was done
through bud pollination to produce Fs generation.

Results of Fss of 15 cross combinations of inter-
and intra-specific hybridization (Brassica rapa x
Brassica napus and Brassica napus X Brassica
napus) are as no. of selfed plants from different
cross combinations ranged from 12-46 and total
392 plants were selfed. Two thousand six hundred
and fifty five buds were selfed to develop Fs
generation. Two thousand one hundred and eighty
three siligua were obtained from which 10934
seeds were obtained. Selfed seeds were stored to
advance Fs generation in the next season.

Regional yield trial of double low genotypes of
Brassica napus L.

Five genotypes (Brassica napus) of double low
along with BARI Sarisha-13 (Brassica napus) and
Sarisha-14 (Brassica rapa) as checks
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consisted the experiment. The genotypes were
evaluated at Joydebpur, Ishurdi and Jashore during
rabi 2019-20 to know the performance of the
genotypes and to develop ‘double low’ (Canola)
variety. The genotypes were sown on 26 November
2019 at Joydebpur, 7 November 2019 at Ishurdi
and 7 November 2019 at Jashore in 3 rows of 3 m
long with spacing of 30 cm and 5 cm between rows
and plants, respectively. The seedlings were
thinned after few days of germination 5 cm apart
with three replications. Fertilizers were applied @
120:80:60:40:4:1 kg/ha of N:P:K:S:Zn and Boron
from Urea, TSP, MP, Gypsum, Zinc Sulphate and
Boric acid respectively. Half of the urea and all
other fertilizers were applied during final land
preparation. The rest of the urea was applied at
flower initiation stage. All intercultural operations
were done timely to raise a good crop. Data were
taken on days to flowering, days to maturity, plant
height (cm), no. of primary branches/plant, no. of
siliquae/plant, no. of seeds/siliqgua, 1000-seed
weight (g) and seed yield/plot. The plot yield was
converted into kg/ha.

Mean performance of 5 genotypes of Brassica
napus along with BARI Sarisha-13 and BARI
Sarisha-14 as checks are variations were observed
among the genotypes for days to maturity, no. of
siliquae/plant and seed yield. Maturity duration
ranged from 101-108 days for the genotypes of
Brassica napus. Check variety BARI Sarisha-14
(Brassica rapa) was the earliest (86 days) in
maturity among the genotypes. Plant height
ranged from 90-117 cm. Check variety BARI
Sarisha-14 showed the lowest plant height (90
cm). Number of siliquae/plant ranged from 34-71.
The highest number of siliquae/plant was recorded
in Nap-14007. Number of seeds/siliqua ranged
from 25-31. The highest number of seeds/siliqua
recorded in BARI Sarisha-14, although its yield
was remarkably low. Seed vyield ranged from
1446-2176 kg/ha. The highest seed yield was
recorded in Nap-14011 (2176 kg/ha) and lowest in
check variety BARI Sarisha -14 (ch) at Joydebpur
location.

Regarding maturity duration over locations, days
to maturity ranged from 86-98 days (Table 29a)
and seed yield over locations ranged from 1428-
1972 kg/ha (Table 29b). The line Nap-14004
produced the highest seed yield over locations.

Considering seed yield and other yield contributing
characters, genotypes Nap-14004 and Nap-14011
were selected for Adaptive Trial in the next year.

Crop management

Development of seed rate for mustard-boro
mixed cropping system

A field experiment was conducted at Gazipur
region during rabi season of 2019-20 to find out
the suitable seed rate in Mustard- Boro mixed
cropping system and to calculate the cost and
return of mixed cropping system. The experiment
was laid out in RCB design with 3 replications.
Five different treatments i.e, T:= Boro and
mustard recommended seed rate (Rice 25 kg/ha
and mustard 7kg/ha), T,= T1+ 10% excess both of
seeds of recommended seed rate, Tz= T+ 20%
excess both of seeds of recommended seed rate,
Ts= T1- 10% less both of seeds of recommended
seed rate, Ts= Ti- 20% less both of seeds of
recommended seed rate. The seeds of boro rice
and mustard were sown in broadcast method. At
first the rice seed was sown during final land
preparation, then one light pass by the tractor on
the field, as the rice seed goes into the depth of
the soil for delay emergence of rice seeds. After
that mustard seeds were sown and laddering was
done on the field. The seeds were sown on 29
November 2019  following  experimental
treatments. The unit plot size was 16 m?2. During
fertilizer management, two-third urea and all the
fertilizers of entire amount were applied during
final land preparation as basal and % of rest of the
urea was applied as top dress at 25 days after
broadcasting. Remaining urea was applied after
the weeding and gap filling of the rice seedling.
Plant protection measure and all other
management practices were done for mustard and
boro rice as and when necessary. Mustard was
harvested on 2 February 2020, whereas boro rice
on 26 April, 2020 at Gazipur. Data on the
different crop parameters were collected from the
10 sample plants and then average was taken
which was further analyzed by computer program
SPSS. Economic analysis was calculated to
ascertain the efficiency of intercropping system.
Rice equivalent yield (REY) was calculated by
converting yield of component crops to the yield
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of rice on the basis of prevailing market prices of
individual crops (Bandyopadhyay, 1984). From
the evidence of research at Gazipur it was found
that the highest rice equivalent yield (9.76 t ha')
was found in the treatment combination of T4
treatment where Ti- 10% less both of seeds of
recommended seed rate was applied. Cost and
return analysis revealed that the T4 treatment gave
the highest gross margin (73860.00. ha'™)
compared to the other treatments combination.
Based on the research result it revealed that boro
and mustard recommended seed rate (Rice 25
kg/ha and mustard 7 kg/ha) - 10% less both of
seeds of recommended seed rate might be
suitable seed rate of mustard and rice in mustard
boro mixed cropping system.

Development of cropping pattern for increasing
cropping intensity and productivity

Field experiment was conducted at the Central
Research Station of Bangladesh Agricultural
Research Institute (BARI) during 2018-19 to
study the comparative agronomic performance
and economic return of four crops based cropping
patterns. The cropping patterns were as follows:
CP;= Mustard (var. BARISarisha-16) — Indian
Spinach (BARI Puisak-1) -T. aus (var. BRRI
dhan55) - T. aman (var. BRRI dhan71), CP; =
Groundnut (BARIChinabadam-8) + Spinach
(Palongsakh- 2)-T.aus (var. BRRI dhan55) - T.
aman (var. BRRI dhan71), CPs;=Groundnut
(BARIChinabadam-8) + Red Amaranth(BARI
lalsakh-1) -T.aus (var. BRRI dhan55)- T. aman
(var. BRRI dhan7l), CPs = Bushbean
(BARIJharshem-1 ) — Sesame (var.BARI Till-4)
— Kangkong (BARI Gimakolmi-1)- T. aman (var.
BRRI dhan71l) and CPs= Fallow — Boro (var.
BRRI dhan67) — Fallow - T. aman (var. BRRI
dhan71). Four cropping patterns (CP;, CP,, CP3,
CP4 and CPs) are composed with four crops; and
one cropping pattern is composed with two rice
crops as control. The highest rice equivalent yield
(REY) 26.50 t/ha was obtained from the
cropping pattern CP, (Groundnut (BARI
Chinabadam-8) + Spinach (Palongsakh- 2) —T.aus
(var. BRRI dhan55) - T. aman (var. BRRI dhan71)
followed by CP4 (Bushbean (BARI Jharshem-1 )
— Sesame (var.BARI Till-4) — Kangkong (BARI
Gimakolmi-1)- T. aman (var. BRRI dhan71). Due
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to growing four crops in year in the same piece of
land more employment opportunity for male and
female labours could be created and at the same
time due to increased production of rice, sesame,

Indian  spinanch,  spinanch,  redamaranth,
bushbean, groundnut and mustard the food
security and nutritional security could be
ascertained for the farmers at same time cropping

intensity and productivity could be increased.

Insect pest management

Development of a management approach against
flea beetle attacking mustard

The experiment was conducted to record the
incidence of flea beetle in mustard and to estimate
damage severity of the pests in mustard varieties
during robi season 2019-20 at ORC research field,
BARI, Gazipur and Regional Agricultural Research
Station, Jashore. The experiment is done with three
replication following RCBD. The treatments were
as follows: Ti= White sticky trap + Bio-clean (D-
Lemonine SL) @1.0 ml/L of water, T,= White
sticky trap+ Spraying of Biotrine @ 0.5ml/L of
water, Ts= White sticky trap+ Spraying of Spinosad
(Success 25 SC ) @ 1.2 ml/ L of water , Ty=
Spraying of Nitro @ 1.0 ml/L of water, Ts=
Untreated control. The maximum reduction of plant
infestation over control was found in T; treated plot
(55.86%). The highest yield was found in T treated
plot (1.50 t/ha) and the lowest in Ts control plot
(0.85 t/ha). The best MBCR was found in treatment
package 1.

Groundnut (Arachis hypogaea L.)

Varietal improvement

Maintenance and evaluation of groundnut
germplasm

A total of 237 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 18 December, 2019. Seeds
were sown in two rows of 4 m long plot with the
spacing of line to line 30 cm 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 237 groundnut germplasm accessions
were evaluated at Joydebpur, Gazipur. The ranges
for days to 1st flowering, days to maturity, plant
height, mature pods/plant,100-kernel weight (g),
shelling % and plot yield were 58-72 days, 138-
152 days,22-47cm, 11-50, 30-65, 50-79 and 595-
3500 kg/ha respectively. The highest coefficient of
variation (CV %) was recorded for the character
plot vyield (29.48%). Minimum variation was
observed in the character 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 261 buds were pollinated at Joydebpur.
Average cross success was 50% and produced 132
pods. The pollinated pods will be grown in the next
Rabi season for F1 confirmation. Two batches of
four parental lines were sown on ten days interval
in 22 December, 2019 and 01 January, 2020 at
Joydebpur. The seeds of individual parents were
planted in raised bed of 2 rows x 4 m long with the
spacing of 50 and 20 cm 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 3.00
pm) and the emasculated buds were pollinated in
the following morning (6.00 am to 8.00 am.).

Evaluation of
groundnut

segregating generations of

Seeds of nine cross combinations from F1, 22
entries from F2, 12 entries from F3, 8 entries from
F4, 4 entries from F5 and 3 entries from F6
respectively were sown on December 17, 2019 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
25, 103, 54 , 37, 20 and 15single plants were
selected from F1, F2, F3, F4, F5 and F6 generations

-

respectively. The seeds from selected single plants
of F1 were collected and stored for advancing the
generation as F2 in the next season. On the other
hand, the seeds from selected plants of F2 were
collected and stored according to the cross and
generation will be advanced as F3 generation. From
the F3 generation 54 plants were selected from 12
accessions and will be tested their performance as
F4 generation in the next season. From the F4
generation 37 plants were selected from 8
accessions and will be tested their performance as
F5 generation in the next season.From the
F5generation 20 plants were selected from 4
accessions and will be tested their performance as
F6 generation in the next season. From the F6
generation 15 plants were selected from 3
accessions and will be tested their performance as
observation trial in the next season.

Observation trial of groundnut

Seventeen genotypes including two checks Dhaka-
1 and BARI Chinabadam-8 were evaluated at
Joydebpur during rabi 2019-20. Seeds were sown
on 17 December, 2019 in RCB design with three
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
N P K S Zn B, respectively.

Maximum shelling percent were found in the
genotypes Galachipa (74%) and ICGVS SL-1
(70%) and higher values for the characer were
found in the Galachipa, ICGVS SL-1, BARI
Chinabadam-8 and Dhaka-1. Highest pod yield of
2830 kg/ha was obtained from the genotype I1SD
0414 followed by the genotype I1SD 2914(2750
kg/ha), Choko 0314(2700 kg/ha), Galachipa (2450
kg/ha), Jhaldhaka (2416 kg/ha), ICGVS 38-3(2396
kg/ha), BDGV 702-6-2-1(2381 kg/ha) and BDGV
14-103(2373 kg/ha) which were 20%, 16%, 14%,
4%, 2%, 1%, 1% and almost 1% higher than the
check variety BARI Chinabadam-8, respectively.
Maximum mature pods per plant was observed
from the entry ISD 0414 (36).Highest 100 kernel
weight 63g was obtained from the genotype ISD
0414. Considering the pod yield eight genotypes
ISD 0414, ISD 2914, Choko 0314, Galachipa,
Jhaldhaka, ICGVS 38-3, BDGV 702-6-2-1 and
BDGV14-103 have been selected for PYT.
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Preliminary yield trial of groundnut

The experiment was conducted with seventeen
groundnut genotypes including 2 checks as Dhaka-
1 and BARI Chinabadam-8 at Joydebpur in a
randomized complete block design with 3
replications. Unit plot size was 6 rows 4m long
with the spacing of 40 cm between rows and 15 cm
between plants. Recommended doses of fertilizers
were applied @ 80:65:60:20:4 kg/ha of NPKS Zn,
respectively.

Significant differences were observed among the
genotypes for all the characters except days to
Istflowering and days to maturity studied at
Joydebpur. Maturity duration ranged from 144-149
days. Highest number of mature pods/plant (41)
was obtained by the entry ISD 3814. The range of
hundred kernel weight was 34-65 ¢. Highest
shelling percentage was recorded in the genotype
TG-51 (78%). The Genotype ISD 3814 produced
the maximum pod yield (2843 kg/ha) followed by
ICGV 93420 (2786 kg/ha), ICGV 95090(2777
kg/ha), ICGVS 35-1(2736 kg/ha), ISD 4114(2639
kg/ha), ICGV 02841 (2523 kg/ha), NCGV
0207(2516 kg/ha), NCGV 0704(2483 kg/ha) and
TG 37(2403 kg/ha) which were 22%, 20%, 19%,
18%, 13%, 8%, 8%, 7%, and 3% higher than the
check variety BARI Chinabadam-8 respectively.
Nine genotypes ISD 3814, ICGV 93420, ICGV
95090, ICGVS 35-1, ISD 4114, ICGV 02841,
NCGV 0207, NCGV 0704 and TG 37 have been
selected for Regional Yield Trial.

Regional yield trial of groundnut (Set-1)

The experiment was conducted at Joydebpur during
Rabi 2019-20 with 16 promising genotypes of
groundnut including 3 checks Dhaka-1, BARI
Chinabadam-8 and BINA Chinabadam-4. The
experiment was laid out in Randomized Complete
Block design having three replications. The plot
size was 4 m x 2 m. Spacing was 15cm seed to seed
and 40 cm row to row. Fertilizers were applied @
12:32:43:54:1.8 kg/ha of N: P: K: S: and Boron
from Urea, TSP, MoP, Gypsum and Boric acid.

Significant differences were observed among the
genotypes for all the characters studied at
Joydebpur. Maturity duration ranged from 144-149
days. Highest number of mature pods/plant (46)
was obtained from the entry ICGV-07219.The
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range of hundred kernel weight 38-54g. Highest
shelling percentage (75) was recorded in the

genotype ICGV-05158 and ICGV-06237. The
genotype ICGV-07219 produced the maximum pod
yield (2690 kg/ha) followed by ICGV-06423 (2599
kg/ha), ICGV-06285 (2493 kg/ha), ICGV-05158
(2450 kg/ha), ICGV-91114 (2330 kg/ha) and
ICGV-06237 (2286 kg/ha) which were 18%, 14%,
9%, 7%, 2% and 1% higher than the check variety
BARI Chinabadam-8. Five genotypes ICGV-
07219, ICGV-06423, ICGV-06285, ICGV-05158
and ICGV-91114 have been selected for Adaptive
Trial.

Regional yield trial of groundnut (Set-2)

Twelve entries including two checks Dhaka-1 and
BARI Chinabadam-8 were evaluated at Joydebpur.
Unit plot size was 6 rows 4 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 except mature pods/
plant studied at Joydebpur. Maturity duration
ranged from 144-149 days. Highest number of
mature pods/plant (37) was obtained by the entry
NCGV-04096. The range of hundred kernel weight
34-62¢g. Highest shelling percentage was recorded
in the genotype ICGV-01080 (75%).The Genotype
NCGV 04096 produced the maximum pod yield
(2690 (kg/ha) followed by ICGVS 36-1(2660
kg/ha), ICGV-02096(2410 kg/ha) and NCGV-0504
(2393 kg/ha) which were 17%, 16%, 5% and 4%
higher than the check variety BARI Chinabadam-8.
Four genotypes NCGV 04096, ICGVS 36-1,
ICGV-02096 and NCGV-0504 have been selected
for Adaptive Trial.

Crop management

Intercropping fenugreek with groundnut

A field experiment of intercropping fenugreek with
groundnut was conducted in Oilseed Research
Centre, BARI, Gazipur during rabi season of 2019-
20 to find out the optimum row arrangement of
fenugreek as intercropping with groundnut for
higher productivity and return. Five treatments
were T1 = One row of fenugreek (15 cm x 10 cm)




in between two normal rows of g.nut (40 cm x 15
cm), T2 = Two rows of fenugreek in between two
normal rows of g.nut, T3 = Two g.nut rows
alternate  with two rows of fenugreek, Ts=
Fenugreek broadcast in between two normal rows
of g.nut (40 cm x 15 cm), Ts= Sole groundnut and
Te = sole fenugreek. The experiment was laid out
in Randomized Complete Block Design with three
replications. The unit plot size was 4m x 5m. Both
the seeds of groundnut (BARI Chinabadam-8) and
fenugreek (BARI Methi-1) were sown on 3
December, 2019. Fertilizers at the rate of
N12P31K43SssB15 kg/ha in the form of urea, TSP,
MOP, gypsum and boric acid, respectively were
applied for both sole groundnut & intercrop. Full
amount of triple super phosphate, muriate of potash
(MoP), gypsum, boric acid and half of urea were
broadcasted in the experimental plot at the time of
final land preparation. The rest half of urea was
applied 40 days after seedling emergence. On the
other hand, for sole fenugreek, fertilizers at the rate
of NgoP3:KesS20 kg/ha in the form of urea, TSP,
MoP, gypsum, respectively were applied. Full
amount of triple super phosphate, muriate of potash
and gypsum and half of urea were broadcasted in
the experimental plot at the time of final land
preparation. The rest half of urea was applied at 30
days after sowing (DAS). 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 SPSS.
Yield of individual crop was converted to
groundnut equivalent vyield (GEY) considering
prevailing market price of the crops. Marginal
benefit cost analysis was also done. Although
intercropping reduced groundnut yield but total
productivity was increased due to addition of
fenugreek yield. Total productivity in terms of
groundnut equivalent yield (GEY) (2.99 t/ha) was
found maximum in T, (Two rows of fenugreek in
between two normal rows of ground nut) treatment
while the lowest (1.25 t/ha) in fenugreek sole crop.
Maximum benefit cost ratio (BCR) (4.50) was also
recorded in T, treatment (Two rows of fenugreek in
between two normal rows of g.nut). It was revealed
that two rows of fenugreek in between two normal
rows of groundnut would be agronomically feasible
and economically profitable for the farmers in
intercropping system.

-

Effect of seed priming on seed quality of
groundnut

The seeds of groundnut variety BARI Chinabadam-
8 was subjected to seven seed priming treatments
namely T1- Control (No priming), T»- seeds soaked
in water for the period of 6 hr followed by shade
drying, Ts- seeds soaked in water for the period of
12 hr followed by shade drying, Ta- seeds soaked in
1% boron solution for the period of 6 hr followed
by shade drying, Ts- seeds soaked in 1% KCI
solution for the period of 6 hrs followed by shade
drying, Te- seeds soaked in 1% GAj; solution for
the period of 6 hrs followed by shade drying, and
T7- seeds soaked in 1% CaCl, solution for the
period of 6 hrs followed by shade drying,. The
experiment was conducted at the laboratory of
Oilseed Research Centre, BARI in Randomized
Block Design with three replication. Prior to the
experimentation, about 10 grams of each salt were
dissolved in one litre of distilled water to prepare 1
per cent concentration solutions in sufficient
quantities for seed soaking purpose. Subsequently
seeds were soaked in respective salt concentrations
in 1:5 ratios for 6 or 12 hours. Further they were
decanted and surface dried for their original weight.
The soaked seed and dried seed were utilized for
this experiment. Among all the seed priming
treatments, seed priming with soaking in water
(osmo priming) was found to be the best priming
treatment followed by priming using GAs;. Among
all seed priming treatments soaking the seed for 12
hrs in water having more pronounced effect on
germination behavior and vigour in groundnut
seeds.

Soybean (Glycine max L)
Variety development

Maintenance and evaluation of

germplasm

soybean

A total of one hundred fifteen germplasms were
grown in a non-replicated trial at Gazipur to
evaluate the materials for future use in the breeding
program. The sowing date was 30 December 2019.
Seeds were sown in two rows of 4 m long plot with
the spacing line to line 40 cm and plant to plant
10cm. Fertilizers were applied @ 25:35:55:18 kg
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per ha of NPKS, respectively from Urea, TSP,
MoP, and Gypsum.

The ranges for days to flowering, days to maturity,
plant height, pods per plant, seeds per plant,
hundred seed weight and branches per plant were
51-85 days, 98-160 days, 15-75 cm, 2-72, 2-3, 4-26
gm and 1-7 respectively. The percent highest
coefficient of variation (CV%) was recorded for the
character pods per plant (47.3) followed by
branches per plant (42.3) and hundred seed weight
(35.3) respectively. Minimum variation was
observed in the character days to flowering, days to
maturity, and seeds per pod. The character plant
height showed moderate variation.

Observation trial of soybean

Eleven entries including one check variety namely
BARI Soybean-6 were evaluated in an RCBD
design with two replications for seed yield and it's
components at Gazipur, during rabi 2019-20. The
unit plot size was 2 rows of 4 m long and the
spacing was maintained 40 cm between rows and
10 cm between plants. The sowing date was 30
December 2019. Fertilizers were applied @
25:35:55:18 kg per ha of NPKS respectively, from
Urea, TSP, MP, and Gypsum. Data on days to
maturity and seed yield per plot were taken on the
plot basis. The other yield contributing characters
such as plant height, pod per plant, and 100 seeds
weight (SW) were recorded from 5 randomly
selected plants of each plot. Recorded data were
analyzed statistically.

Statistically, a significant difference was observed
among the entries for all the characters studied. The
entry B2 required minimum days to mature (109)
while USDA 90, USDA 40, and USDA 53 took
maximum days to mature (121-128). The highest
plant height was recorded for USDA 95 and B2 (58
and 57 cm). The most dwarf entry was VIETKHAI
(39 cm). The entry USDA 53 produced the highest
pods per plant (52). The entries USDA 53, USDA
107, and USDA 40 produced 11%, 6%, and 2%
higher yield compared to the check variety BARI
Soybean-6.

Preliminary yield trial of soybean

Nine entries including one check variety viz. BARI
Soybean-6 was evaluated in an RCB design with
three replications for seed yield and it’s component
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at Gazipur and Cumilla during 2019-20. The unit
plot size was 4 rows of 4 m long and the spacing
was maintained 40cm x 10cm apart. The sowing
date was 30 December 2019 at Gazipur. Fertilizers
were applied @ 25:35:55:18 kg per ha of NPKS,
respectively from Urea, TSP, MoP, and Gypsum.
The yield contributing characters were recorded
from 5 randomly selected plants of each plot. Seed
yield was converted into kg per ha. Recorded data
were analyzed statistically.

A significant difference was observed for yield and
yield contributing characters at Gazipur location.
The entry GMOT 13 was the most dwarf (37 cm)
while USDA 44 and USDA 72 showed maximum
plant height (59 and 54 cm). The maximum number
of pods per plant (44) was found in the entry
USDA 72 while the minimum number in USDA 95
(8). The entries USDA 53, USDA 72, and USDA 4
were produced the higher seed yield compared to
the check variety BARI Soybean-6. The entry
USDA 95 took maximum days to mature (127) and
USDA 4 took 108 days to mature which was
minimum.

Regarding the multi-location trial, statistically
significant difference was observed among the
entries for yield. Yield ranged from 2077-2678
kg/ha. USDA 95 produced the highest yield (2678
kg/ha) followed by USDA 44 (2443 kg/ha) which
were 29% and 18% higher than the check variety
BARI Soybean-6.

Regional yield trial of soybean

Eight entries including two check varieties viz.
BARI Soybean-5 and BARI Soybean-6 were
evaluated in an RCB design with three replications
for seed yield and it’s component at Gazipur,
Cumilla, and Burirhat. The unit plot size was 6
rows of 4 m long and the spacing was maintained
40 cm x 10 cm apart. The sowing date was 30
December 2019 at Gazipur. Fertilizers were applied
@ 25:35:55:18 kg per ha of NPKS, respectively
from Urea, TSP, MoP, and Gypsum. The vyield
contributing characters were recorded from 5
randomly selected plants of each plot. Seed yield
was converted into kg/ha. Recorded data were
analyzed statistically.

At Gazipur location, SANTAROSE was the most
dwarf (34 cm) while AGS 79 and AGS 95 were the




tallest (55 cm) in plant height. Maximum no. of
pods per plant (48) was found in the entry KHSH
2004 while the minimum number in LG-92P-11-76
(8). The highest seed yield was obtained by the
entry SANTAROSE (1975 kg/ha) followed by
GMOT 17 (1924 kg/ha) which were 12% and 9%
higher than the check variety BARI Soybean-6
(Table 4). The entry LG-92P-11-76 took the
maximum days to mature (127) while the check
variety SANTAROSE took 106 days to mature.

In multi-location trial, yield ranged from 1346-
2809 kg/ha. Among the entries, SANTAROSE
produced the highest yield (2809 kg/ha) which was
56% higher than the check variety BARI Soybean-
6. Statistically significant difference was observed
among the entries for yield.

Insect management

Development of a management package against
major insect pests of soybean

The experiment was conducted to determine the
best management package for the control of insect
pests of soybean and to avoid the indiscriminate
use of insecticides for controlling insect pest of
soybean during Rabi 2019-20 season at ORC
research field, BARI, Gazipur. The experiment is
done with three replications following RCBD. The
treatments were as follows: Ti1 (IPM Package 1) =
Hand picking of larvae + Perching + Sex
pheromone mass trapping of Spodoptera litura+
Application of Spinosad (Success 2.5 SC) @ 1.2
ml/litre of water, T, (IPM Package 2) = Hand
picking of larvae + Perching + Sex pheromone
mass trapping of Spodoptera litura + Application of
SNPV @ 2 g/10 litre of water, T3 (IPM Package 3)
= Hand picking of larvae + Perching + Sex
pheromone mass trapping of Spodoptera litura+
Bio-chamak (Celastras angulatas 1% EW) @ 1.0
ml/litre of water, T, = Farmers practice
(Application of virtako 40 WG @ 0.5g/litre of
water), Ts = Untreated control. The highest number
of aphid, jassid, whitefly, thrips, hairy caterpillar
and leaf roller was found in control plots and the
lowest in IPM Package 3. The highest yield was
found in IPM package 3 (1.90 t/ha) and the lowest
in control plots (0.95 t/ha).The highest MBCR was
also calculated from IPM package 3.

-

Screening of soybean entries against leaf roller
and hairy cattterpillar under natural field
condition

The experiment was conducted to find out the
resistant entries against leaf roller and hairy
caterpillar to record the incidence of target pests in
different soybean entries during Rabi 2019-20
season at ORC research field, BARI, Gazipur. The
experiment is done with three replication following
RCBD. Seventeen (17) entries of soybean were
evaluated against leaf roller and hairy caterpillar
infestation during 2018-19 at ORC, BARI, Gazipur.
Of these, 05(five) entries namely BOOS, GMOT-
95, SANTAROSE, USDA-95, VIETKHAI were
selected for comparatively less infestation by leaf
roller and hairy caterpillar than the other entries
and check varieties.

Sunflower (HellianthusannusL..)
Varietal improvement

Collection evaluation and maintenance of
sunflower

Forty-three sunflower accessions were grown at the
research field of ORC, BARI Gazipur on 2"
December 2019. BARI Surjamukhi-2 was used in
this experiment as a check. Seeds were sown in 2
rows x 4 m long plot, where row to row distance
was 50 cm and plant to plant distance was 25 cm.
Fertilizers were applied @ 25:35:55:18 kg/ha of
NPKS, respectively from Urea, TSP, MoP and
Gypsum. Half of the Urea and other fertilizers were
applied at the time of final land preparation. The
remaining half of the Urea was applied as top dress
during flower primordial stage. Pollen of each entry
within a plot was collected and bulked. Then
crossing was done within the genotypes of that plot.
After crossing, bagging was done properly. Other
intercultural operations were done when necessary
to obtain optimum plant growth.

The ranges for days to flower, days to maturity,
plant height (cm), stem diameter (cm), head
diameter (cm), number of seeds/ heads, seed
yield/head (g) and 100 seeds weight (g) were 63-
87, 90-139, 42.4 -157.0 cm, 0.72 -2.12 cm, 8.6-
20.6 cm, 50-436, 2.0-20.20 and 4.0-9.0 g,
respectively. The highest CV% was recorded for
the character number of seeds/head (62.4) followed
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by seed yield/head (59.1). Minimum variation was
observed for the characters days to flowering and
days to maturity

Development of dwarf inbred lines in sunflower:
Advancing Ssto Se generations

Seeds from one hundred and fifty Sssingle head of
nine sunflower genotypes were grown at ORC
research field, BARI, Gazipur during rabi season
2019-20. Seeds were sown on 2" December 2019
followed head to row method of 4 m long plot
where the spacing was 50 cm between the rows and
25 cm between the plants. Fertilizers were applied
@ 90:35:80:30:3.6 and 1.8 kg/ha of NPKSZn and
B, respectively, from urea, TSP, MoP, Gypsum,
Zinc sulphate and Boric acid. Half of the Urea and
all other fertilizers were applied at the time of final
land preparation. The remaining half of the Urea
was applied as top dress during flower primordial
stage. To obtain optimum plant growth other
intercultural operations were done properly when
necessary. Individual plants were selected for
selfing and bagging were done properly to prevent
out crossing. Pollen were collected and rubbed
within the same head by hand brush during selfing.
Data was recorded on average plant height (cm),
head diameter (cm), seeds/head and seed
weight/head (9).

A total of 2119 heads of nine sunflower genotypes
were selfed. Number of plants selected and the
average plant height, head diameter, seeds/head and
seed weight/head of selected plants were recorded.
As the objective of this study was to develop dwarf
inbred lines of sunflower, based on plant height a
total of five hundred and eight single plants were
selected out of 2119 selfed plants from nine
sunflower genotypes. In this year most of the plants
in each genotype showed more or less homogeneity
in height. Therefore, the plants in each genotype
with closer height were selected and bulked, and
will be grown as family in the next rabi season.

Identification of parental lines for development
of hybrid variety in sunflower

S seeds of CN0O01, CN002, CNO03 and Sg seeds of
Hysun-33 were used as experimental material in
this experiment. Seeds were sown on 05 December
2019 in ORC research field in two rows of 4 m
long with the spacing of 50 cm between the rows
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and 25 cm between plants. 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 rudimentary anthers without pollen grains
or absent of anthers in flowers were identified as
CMS plants. CMS plants were crossed with
selected pollen fertile plant (male parent) and
selected male fertile plants were selfed. Data on
total number of plants, number of pollen fertile
plants, and number of CMS plants were recorded.

Self-fertilized plant or a cross between a CMS plant
and a pollen fertile plant of hybrid CN0O01, CN002,
and CNO0O03 could not produce 100% fertile or CMS
plant. Therefore, further investigation is needed to
find out a fertility restorer or CMS maintainer
plant.

Some self-fertilized or cross between a pollen
fertile and CMS plant of hybrid Hysun-33 produced
100% fertile plant which might indicated that these
would be a restorer plant of that hybrid but none of
the self-fertilized or cross between a pollen fertile
and CMS plant of hybrid Hysun-33 could produce
100% sterile plant. Further investigation is
therefore needed for getting a maintainer or restorer
plant of this hybrid.

Development of synthetic and composite
sunflower variety

i) Development of synthetic sunflower variety

Four sunflower inbred lines (P1: P-S-2-OP1, P2: P-
S-2-OP3, P6: P-S-2-OP2, and P8: P-S-2-OPb)
which were selected as good general combiner in
the 2018-19 rabi season, were grown at the research
field of ORC, BARI Gazipur on 2™ December
2019. Seeds of each four entry were sown in 16
rows X 4 m long plot, where row to row distance
was 50 cm and plant to plant distance was 25 cm.
Fertilizers were applied @ 25:35:55:18 kg/ha of
NPKS, respectively from Urea, TSP, MoP and
Gypsum. Half of the Urea and other fertilizers were
applied at the time of final land preparation. The
remaining half of the Urea was applied as top dress
during flower primordial stage. Other intercultural
operations were done when necessary to obtain
optimum plant growth. Each four row from each
entry were used to develop self, cross or reciprocal




cross seeds. Pollen was collected and all possible
crosses (both cross and reciprocal cross) were made
between the inbred rubbing pollen using soft brush.
A number of plants also were selfed to maintain the
inbred lines. The number of heads selfed, cross or
reciprocal cross and total amount of seed obtained
from selfing, crossing or reciprocal crosses were
recorded.

At maturity seeds from each cross, reciprocal cross
and self-plant were harvested and kept separately.
Equal amount of seed from each cross and
reciprocal cross will be mixed and will be grown as
Syn-1 in the next rabi season and will be evaluated
for yield and yield contributing traits.

ii) Development of composite sunflower variety

The seeds from composite-3 were grown at the
research field of ORC, BARI Gazipur on 19
November 2019. Seeds were sown in 770 m? plot,
maintaining row to row distance 50 cm and plant to
plant distance 25 cm. The inbreds were allowed to
intermate by open pollination in isolation.
Fertilizers were applied @ 25:35:55:18 kg/ha of
NPKS, respectively from Urea, TSP, MoP and
Gypsum. Half of the Urea and other fertilizers were
applied at the time of final land preparation. The
remaining half of the Urea was applied as top dress
during flower primordial stage. Other intercultural
operations were done when necessary to obtain
optimum plant growth.

During the growing season, the undesirable types
were discarded to achieve uniformity and
homogeneity in various morphological characters.
The data were taken from 10 randomly selected
plants on days to flower, days to maturity, plant
height (cm), stem diameter (cm), head diameter
(cm), seeds/ head, seed vyield/head (g) and 1000
seed weight (g). The plants were harvested in bulk
as composite-4 and kept for growing as composite-
5 in the next rabi season.

Development of dwarf high yielding
sunflower variety through induced
mutagenesis:

i) Evaluation of M4 mutants created by gamma
radiation

Gamma radiation treated M4 seeds of sunflower
variety BARI Surjamukhi-2 were used in this

-

study. All the M4 seeds (obtained from rabi season
2018-19) along with a total of 150 non-irradiated
seeds were sown at the research field of ORC,
BARI Gazipur on 1% December, 2019 to generate
M4 population. The seed were grown in 4 m long
plot maintaining 50 cm x 25 c¢cm row to row and
plant to plant distance, respectively.

Fertilizers were applied @ 25:35:55:18 kg/ha of
NPKS, respectively from Urea, TSP, MoP and
Gypsum. Half of the Urea and other fertilizers were
applied at the time of final land preparation. The
remaining half of the Urea was applied as top-
dressing during flower primordial stage. Other
intercultural operations were done properly to
obtain optimum plant growth. Plot of each
treatment was covered with nylon net to prevent
outcrossing and selfing was done within the
treatment. The entire M4 populations were grouped
into tall (plant height above 120 cm), medium
dwarf (plant height between 100-120 cm), and
dwarf (plant height less than 100 cm) compared to
the non-treated plants. The note on plant
architecture such as big-headed mutant (head
diameter greater than 17 cm), branched mutants
(more than one head) and robust stem girth (stem
diameter thicker than 1.5 cm) also were taken in
this study as important criteria. Mature heads of
each group were harvested separately and kept for
growing as M5 generation in the next rabi season.

A total of 152 single head from medium dwarf,
dwarf, tall mutants were harvested and kept
separately and will be grown and evaluated as M5
mutants in the next rabi season.

Molecular characterization of sunflower dwarf
mutants by the expression analysis of ent-
kaurenoic acid oxidase (HaKAQ) gene sequence

The total RNA was extracted from EMS and
gamma rays mutated dwarf sunflower mutant and
its non-treated one, and first strand cDNA was
derived from total RNA in 2018-19. To analyze
ent-kaurenoic acid oxidase gene, two gene specific
primers (HaKAOl and HaKAO2) and one
housekeeping gene (Hap-actin) primer pairs were
used according to Fambrini et al., 2011. Another
KAO1 (Hamutdwl) primer pairs were designed
using primer 3 plus software and synthesized from
a gene sequence of Helianthus annuus mRNA ent-
kaurenoic acid oxidase (Gene Bank accession
number FR666915) obtained from Gene Bank.
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Primers were designed to yield a 223, 238, 243 and
183 bp fragments for HaKAO1l, HaKAO2, Hap-
actin and Hamutdw1, respectively.

Independent RT-PCR was performed using aliquots
of 1 pl cDNA samples. The PCR conditions were
follows as: one cycle at 95 °C for five minutes,
followed by 30 cycles at 95 °C for 30 sec, 55 °C-
58°C for 30 sec, 72 °C for one minute followed by
an additional cycle of five minutes at 72 °C. The
PCR products were separated on 2.0 % TAE
agarose gel and viewed under UV light.

Semi-quantitative RT-PCR analysis revealed that
all KAO genes were expressed in different organs
of EMS treated dwarf sunflower plant (Fig 1).
Expression levels of different ent-kaurenoic acid
oxidase gene in different tissues thus suggesting
that KAO genes might play an important regulating
role in transcription level in GA biosynthesis of the
dwarf sunflower.

Creation of mutant sunflower through EMS:
evaluation of M3 mutants

EMS treated (0.6% EMS treated) M3 seeds of
sunflower variety BARI Surjamukhi-2 (obtained
from rabi season 2018-19) were sown in head to
row method at the research field of ORC, BARI
Gazipur on 1% December, 2019 to generate M3
population. Along with a total of 150 non-treated
seeds were also sown. The seed were grown in 4 m
long plot in required number of rows maintaining
50 cm x 25 cm row to row and plant to plant
distance, respectively.

Fertilizers were applied @ 25:35:55:18 kg/ha of
NPKS, respectively from Urea, TSP, MoP and
Gypsum. Half of the Urea and other fertilizers were
applied at the time of final land preparation. The
remaining half of the Urea was applied as top-
dressing during flower primordial stage. Other
intercultural operations were done properly to
obtain optimum plant growth. Plot of each
treatment was covered with nylon net to prevent
outcrossing and individual head was self-fertilized
using hand pollination by rubbing the head.

The entire M3 populations were grouped into tall
(plant height above 120 cm), medium dwarf (plant
height between 100-120 cm), and dwarf (plant
height less than 100 cm) compared to the non-
treated plants. The note on plant architecture such
as big-headed mutant (head diameter greater than
17 cm), branched mutants (more than one head)
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and robust stem girth (stem diameter thicker than
1.5 cm) also were taken in this study as important
criteria. A total of 90 single head from medium
dwarf, dwarf, tall mutants were harvested and kept
separately and will be grown and evaluated as M4
mutants in the next rabi season.

Crop management

Effect of different spacing on newly released
dwarf type sunflower variety

The experiment was conducted at the research field
of Oilseed Research Centre (ORC), BARI, Gazipur
during the rabi season of 2019-2020 to identify the
suitable plant to plant and row to row spacing of
newly developed sunflower variety in Bangladesh.
There were four treatments viz. T1: 40 x 20 cm, T2:
40 x 25 cm, T3: 50 x 20 cm and T4 50 x 25 cm
(recommended spacing). The crop variety was BARI
Surjamukhi-3. The experiment was design in RCB
with three replications. Seeds were sown in 3
December 2019 with a plot size was 3m x 4m.
Fertilizers were applied at the rate of
NssPa1KgoS28ZnsB, kgha in the form of urea, TSP,
MoP, gypsum, zinc oxide and boric acid,
respectively. Full amount of triple super phosphate,
muriate of potash, gypsum, zinc oxide, boric acid
and half of urea were broadcasted in the
experimental plot at the time of final land
preparation. The rest half of urea was applied in
equal amounts at 30 & 55 days after sowing (DAS).
Two times irrigation at 30 & 70 days after sowing
were applied during the growing period.. At every
one month interval plant samples were collected to
measure the SPAD value, light interception data and
dry weight content. Percentage oil content was
estimated for each treatment after harvesting the
crop. Seed yield (1.95 t/ha) was recorded highest in
Ts: 50 x 20 cm which was higher than rest of the
treatments but statistically similar to T4: 50 x 25 cm.

Effect of fertilizer doses on newly released dwarf
type sunflower variety

Accurately quantifying the optimum fertilizer rate is
essential to maximize profitability and minimize
potential negative environmental impact. An

experiment was conducted at the Oilseed Research
Centre (ORC), BARI, Gazipur during the rabi season
of 2019-2020 to identify the suitable fertilizer doses
for newly developed sunflower variety of ORC.
There were five treatments viz. Ti: recommended
dose (RD), T2: 20% less than RD, Ts: 20% more
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than RD, Ta4: 30% more than RD and Ts: 40% more
than RD. The experiment was laid out in RCB
design with three replications. Seeds were sown in
03 December 2019 at Gazipur with a plot size of 3 m
X 4 m. Fertilizers were applied as per treatment
combinations in the form of urea, TSP, MoP,
gypsum, zinc oxide and boric acid, respectively
where full amount of triple super phosphate, muriate
of potash, gypsum, zinc oxide, boric acid and half of
urea were broadcasted in the experimental plot at the
time of final land preparation. The rest half of urea
was applied in equal amounts at 30 & 70 days after
sowing (DAS). Two times irrigation at 30& 70 days
after sowing were applied during the growing
period. Plant samples were collected at every one
month interval starting from 20 DAS to measure the
leaf area, and dry weight content. Percentage oil
content was estimated for each treatment after
harvesting the crop. Data on yield and vyield
contributing characters were recorded and analyzed
statistically using SPSS program. Seed vyield was
recorded highest in T4 (1.97) which might be due to
higher number of seed per head, 100-seed weight
and head diameter and it was statistically identical
with Ts (1.92). It was revealed that 30% more than
recommended fertilizer (RD) dose may be optimum
for BARI Surjamukhi-3followed by 40% more use
of fertilizer than RD.

Effect of different irrigation level on dwarf type
sunflower variety

The experiment was conducted at the Oilseed
Research Centre (ORC), BARI, Gazipur during the
rabi season of 2019-2020 to identify the suitable
irrigation management for newly developed dwarf
sunflower variety BARI Shurjomukhi-3. There
were five treatments viz. Ta: Irrigation as and when
necessary, To: Irrigation at vegetative and flowering
stage, Ts: Irrigation at vegetative and seed
development stage, T.. Irrigation at flowering and
seed development stage and Ts: Irrigation at
vegetative, flowering and seed development stage.
The crop variety was BARI Surjamukhi-3. The
experiment was design in RCB with three
replications. Seeds were sown in 3 December 2019
at Gazipur with a plot size of 3m x 4m. Fertilizers
were applied at the rate of NggP34KgoS28Zn3B, kgha
Lin the form of urea, TSP, MoP, gypsum, zinc
oxide and boric acid, respectively. Full amount of
triple super phosphate, muriate of potash, gypsum,
zinc oxide, boric acid and half of urea were
broadcasted in the experimental plot at the time of

final land preparation. The rest half of urea was
applied in equal amounts at 30 & 55 days after
sowing (DAS). Irrigation was appled according to
the treatment requirement. Plant samples were
collected at one month interval starting from 20
DAS to measure the LAI (leaf area index), and total
dry weight content. Percentage oil content was
estimated for each treatment after harvesting the
crop. Data on yield and vyield contributing
characters were recorded and analyzed statistically
using SPSS program. The maximum seed yield
(2.0t/ha) was recorded in T treatment (Irrigation as
and when necessary) which was statistically similar
to Ts treatment (Irrigation at vegetative, flowering
and seed development stage).

Effect of different storage containers on the seed
quality of sunflower

Experiment was carried out at Oilseed Research
Centre, BARI, Gazipur during the period 2019-20 to
evaluate the suitable storage container or polythene
bag of different diameter for sunflower seed
preservation and to find out the effect of storage
period on the seed quality of sunflower under
ambient condition storing. The experiment was laid
out in Factorial Complete Randomized Design
(CRD) with three replications. Plastic container and
polythene bag of different diameter (0.02, 0.04, 0.06,
0.08, 0.10 mm) were used in this experiment.
Experiments were conducted for six months (from
December to May). Results revealed that plastic
container and polythene bag having 0.06-0.10 mm
thickness were found less permeable to moisture
transmission compared with polythene bag having
0.06-0.10 mm thickness. Thicker diameter polythene
bag showed the maximum germination capacity with
high germination percentage and vigour index;
whereas thinner polythene bag showed the lowest
seed germination capacity during the testing period.
The highest moisture content and abnormal
seedlings were recorded in thinner polythene bag;
whereas the lowest values of these parameters were
recorded in plastic container. The moisture content
and abnormal seedlings were increased with
advanced of storage period. Germination percentage,
vigour index, oil content in seed was decreased with
the increase of storage periods. Among the six
containers, plastic container and polythene bag with
0.06-0.10 mm diameter were the best storage
container/bag for sunflower seed storage for long
time.
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Disease management

In vitro study on the efficacy of different isolates
of bio-control agent against Sclerotium rolfsii
causing collar rot of sunflower

A lab experiment was conducted at Pathology
Laboratory of Oilseed Research Centre, BARI,
Joydebpur during 2019-2020 to test efficacy of
biocontrol agents against sclerotium rolfsii through
duel culture technique. Seven biocontrol agents viz
.Tricoderma harzianum (HRC)T. hargianum
(ThLO01), T. hargianum (THBO001), T. viride
(TVO1), T.hargianum (THPOL1), Bacillus subtilis,
and Pseudomonus fluorescens were evaluated
against Sclerotium rolfsii causing collar rot disease
of sunflower. After 72 hrs inoculation Tricoderma
harzianum  (THB001)  (70%), Tricoderma
harzianum (ThLO001) (65%), Tricoderma harzianum
(HRC) (64%), Tricoderma harzianum (THPO1)
(63%) Tricoderma harzianum (TVO1)) (59%),
Bacillus  subtilis (58%), and Pseudomonas
florescens (53%) inhibited the mycelial growth of
Sclerotium  rolfsii.  Tricoderma  harzianum
(THBO001).Tricoderma harzianum (ThLO01) and
Tricoderm aharzianum (HRC) were found more
effective antagonists than Bacillus spp and
Pseudomonas florescens against mycelial growth of
S. rolfsii under in vitro condition. From the
experiment it may concluded that effective bio
control agent Trichoderma spp. and Bacillus spp.
could be used in reducing the soil borne pathogens
(Sclerotium rolfsii) in the field of sunflower to
manage collar rot disease.

Collection, isolation & morphological
characterization of Sclerotium rolfsii isolated
from sunflower in coastal area of bangladesh
(PhD Programe)

Twenty (20) different pathogenic isolates of
Sclerotium rolfsii were collected from infected
samples of sunflower from various sunflower
growing areas in southern areas of Bangladesh.
The morphological studies on the pathogen showed
variation among different isolates. Variations were
observed in colony morphology, mycelial growth,
sclerotium  formation, sclerotial size, colour
sclerotial arrangement and number of sclerotia. The
maximum (1.45 mm/hr) mycelial growth recorded
in Isolate -16 (DKHAST - 2) followed by Isolate — 9
(1.34 mm/hr) among the 20 isolates. The minimum
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mycelial growth (0.99 mm/hr) was vyielded in
Isolate 20 (GAHASTr -2)). The colony appearance
and growth pattern of isolates 3, 5, 10, 13, 15, 16,
17, 18, 19 and 20 exhibited compact and thick
consistency. Wooly colony consistency were found
in isolate 6,7,11 and 14. In other isolates the colony
consistency was Fluffy and thick. Number of
sclerotia produced by different isolates on culture
plates varied 377-986 per plate. The highest
number of sclerotia was produced by isolate-15
(986/plate) followed by Isolate - 2 (853/plate). The
lowest number of sclerotia was produced by isolate
-7(377/plate). However, the sclerotial colour ranged
from light to dark brown, and their size varied from
0.97-1.1 mm in diameter with round to irregular
shape. The test weight of 100 sclerotial bodies
ranged between 47-59 mg.

Findings of the present studies reveal that most of
the morphological characteristics of the cultures of
S. rolfsii isolated from collar rot infected sunflower
plants were varied. Based on those variations in
morphological characteristics, the 20 isolates
demonstrate that these were independent isolates.

Insect management

Survey on the insect pests of sunflower and
documentation of their natural enemies

This experiment is conducted to record the insect
pests of sunflower with their natural enemies and to
estimate the extent of damage by the major insect
pests of sunflower. Thirty species of insect pests
were found to infest sunflower crop at their
different growth stages during Rabi 2019-20 season
at ORC research field of BARI, Gazipur. Among
the recorded pest species, six insect species
namely, hairy caterpillar, Spilarctia oblique;
common cutworm, Spodoptera litura; whitefly,
Bemisia tabaci; Aphid, Aphis craccivora; Jassid,
Amrasca biguttula; Thrips, Frankliniella schultzei
were considered as the major pests, while the rests
were of minor importance on the basis of
population densities per plant, nature and extent of
damage and yield reduction. Most of the major and
minor pests appeared in the crop during vegetative
to flowering stages (30-70 days after sowing) and
the maximum insect population and their
infestation occurred during vegetative and

flowering stages of the crop.




Minor oilseeds
Variety development
Linseed

Maintenance and evaluation of linseed

germplasm

Forty five linseed genotypes including check variety
Neela were evaluated and maintained in the
experimental field of Oilseed Research Centre, BARI,
Gazipur during Rabi 2019-20. The highest % CV was
recorded for the parameter 10 plant yield (g) followed
by number of pod/plant and number of branches/plant.
Collected seeds were conserved properly. The seed
will be rejuvenates in the next year.

Observation trial of linseed

Eight linseed lines including released variety Neela
were evaluated at ORC, BARI, Gazipur during
Rabi 2019-20. Among the genotypes significant
differences observed for days to flower, days to
maturity, number of pods/plant and 10 plants yield
(9). Maximum numbers of pods/plant were
obtained from Lin-W-17 followed by Lin-1903.The
maximum numbers of seeds per pod were found in
Lin-2403 and Lin-1503/2. The highest yields per
hectare were obtained from Lin-W-17 (1510 kg/ha)
followed by Lin-1503/2 (1490 kg/ha) and Lin-2403
(1465 kg/ha) as compared to Neela.

Crop management

Screening of linseed genotypes against salinity at
seedling stage

The experiment was conducted at the laboratory of
Oilseed Research Centre, Bangladesh Agricultural
Research Institute (BARI). Twenty four genotype of
linseed were used. The experiment assessed the
germination and seedling growth of linseed
genotypes at control, 4, 8 and 12dS/m NaCl salinity
levels. The salt solution was prepared by calculated
amount of NaCl in Hogland solutions. The pH of
solution was maintained at 6. Plastic pots were used
in the experiment with a diameter of 10 cm, height
was 9 cm and arranged in a completely randomized
design (CRD) with four replications. Each pot was
supplied with 500 ml of the respective treatment
solution having cotton gauge which covered the lid
with small holes through which the roots can reach
the solution. Seeds were sown on the lid of the
plastic pots. The germination count was taken after
72 hours of sowing of seeds. A seed was considered

to have germinated when both the plumule and the
radicle emerged > 0.5cm. After 15 days, the shoot
and the root length of ten randomly selected
seedlings from each replicate were measured
following a draftsman ruler. Following ISTA (1999)
rules seed quality such as percent of germination,
root-shoot length and total dry weight was recorded.

a
Germination percentage (GP) :Bx100Where: a

= Number of seeds germinated, b = Total numbers
of seeds used

The plants were then collected from the pots and
the following parameters were measured, i. Root
Length (cm), ii. Shoot Length (cm) and iii. Total
dry matter/plant (mg). 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. Based on measured
parameters it was found that Lin-2403, Lin 1507/2,
Lin103, Lin 1703, Lin 1403, Lin 603, Lin 803 and
Lin-703  performed good at high salt
concentrations.

Performance of selected genotypes of linseed
under rainfed condition

The experiment was laid out in field semi controlled
condition at Bangladesh Agricultural Research
Institute, Joydebpur, Gazipur during 2019-20 to
evaluate linseed genotypes under rainfed condition
based on morphological and seed yield. Sixteen
genotypes viz., BD 7142, Lin 603, Chapi, Lin 1203,
Lin 103, JL-3, MEGR, BD 7146, BD 7146, Lin
1507/2, Lin 803, Lin 1308, JL-2, Tangail, BD
10703, Lin 303, Neela were considered for the
study. The experiment was laid out in Randomized
Complete Block Design with three replications.
Seeds were sown on 04 December 2019. Fertilizers
at the rate of N3sP2sKas kg/ha in the form of urea,
TSP and MoP, respectively were applied. Full
amount of triple super phosphate, muriate of potash
(MOP) and half of urea were broadcasted in the
experimental plot at the time of final land
preparation. The rest half of urea was applied 30
days after sowing. Soil moisture measured by soil
moisture meter. Rainfed condition was maintained
by restricting irrigation and plants were re-irrigated
when they showed signs of wilting or leaf rolling.
Slight rain have been recorded in the month of
January. Besides, no rainfall occurred during crop
production periods. After germination, plants were
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counted and excess plants were removed to maintain
optimum plants/m? in each plot. The genotypes were
harvested at maturity. Data were collected on days to
flowering & maturity, total dry matter, yield
contributing characters and yield. Collected data
were analyzed statistically and means were adjusted
by LSD test at 5% level of significance using SPSS.

The results indicated that soil moisture stress had
significant effect on the seed yield of linseed
genotypes. Water stress at all the growth stage
reduced the vyield. Drought susceptibility of a
genotype is often measured as a function of the
reduction in yield under drought stress (Blum,
1998). All genotypes gave good performance under
non drought situation. Water stress during seed
development reduced seed yield via reduction of
seed weight. The highest seed yield (1105kg/ha)
was obtained from Lin103 genotype and the lowest
seed yield (800 kg/ha) from BD7146. It revealed
from relative yield that 8-10% vyield reduction in
water stress condition compared to irrigated was in
Lin 103 (8%), Lin 1203 (9%), Tangail (9%),
Chapai (10%) and Lin 303(10%). Among the
different genotypes, Lin103, Lin1203, Chapai,
Lin303 and Tangail performed better under rainfed
condition.

Niger
Variety development

Maintenance and evaluation of niger germplasm

A total of twenty one niger genotypes including
Shova as check were grown to evaluate and
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maintain at ORC, BARI during rabi 2019-20. The
highest % CV was observed for the parameter 10
plant yield followed by branches per plant.
Collected seeds were stored properly to use for
research work in the next year.

Safflower
Variety development

Maintenance and evaluation of safflower

germplasm

Seven Safflower genotypes including released
variety BARI Saff-1 were grown to maintain and
evaluation during Rabi 2019-20. The Maximum %
CV were found for the parameter10 plant yield (g)
followed by number of pod per plant. Collected
seeds were preserved properly which would be
grown next year for further research work.

Observation trial of safflower

A total of five Safflower lines including released
variety BARI Saff-1 were evaluated at ORC,
BARI, Gazipur during Rabi 2019-20. Among the
genotypes the most dwarf genotypes were BARI
SAFF-1 followed by SAF-T-17 and the tallest
entry was SAF-504 as compared to check. The
maximum yield (kg/ha) were obtained from BARI
SAFF-1 (1002 kg/ha) followed by SAF-502 (860
ka/ha).




Onion

Varietal development

Collection, conservation and evaluation of onion
germplasm

The present experiment was conducted to select
superior winter onion germplasm for higher yield at
Spices Research Centre, Shibganj, Bogra during
2019-2020. Twenty-three onion genotypes along
with BARI Piaz-4 and Ac Gaz 379 as check were
used in this study. The experiment was laid out in
alpha lattice design with three replications. None of
the germplasm out yielded the check entries.
Considering yield and other attributing traits the
genotype Ac Bog 413 was found promising.

Collection, conservation and evaluation of onion
germplasm

The field experiment was conducted at Spices
Research ~ Sub-Centre  (SRSC), Bangladesh
Agricultural Research Institute (BARI), Faridpur,
Bangladesh during 2019-2020. Twenty five onion
germplasm with BARI Piaz-1 and BARI Piaz-4 (as
check) were evaluated in a randomized complete
block design in the trial. The study was focused on
finding out promising onion line/s. The results
revealed that onion lines/varieties studied differed
significantly on yield attributes, yield and quality of
onion. The genotype AC Bog 413 had superior
performance in number of leaves per plant (8.85),
neck size (1.32 c¢cm), incidence of bolting (2.36%),
disease severity (13.66%), diameter of bulb (4.98
cm), individual bulb weight (36.76 g), multiplier
bulb (0.22%), days to maturity (103.33 days) and
yield (25.37 t/ha) over the recommended varieties-
BARI Piaz-1 and BARI Piaz-4. The AC Bog 413
gave heavier individual bulb (66.33 & 22.57%) and
higher bulb yield (72.70 & 27.04%) than those of

BARI Piaz-1 and BARI Piaz-4, respectively. The
genotype AC Bog 413 showed lower split bulb
(98.33 & 98.29%) and lower bolting (90.74 &
91.03%) than those of BARI Piaz-1 and BARI
Piaz-4, respectively. The AC Bog 413 matched
with the disease severity category 2 while BARI
Piaz-1 and BARI Piaz-4 matched with the category
4 under 0-5 scale. However, the BARI Piaz-1 had
higher dry matter content (17.32%), higher TSS
content (18.00 °brix) and stronger pungency (5.00)
than those of AC Bog 413 (15.53%, 14.50 °brix, &
4.00), respectively. The values of dry matter
content, TSS content and pungency score for BARI
Piaz-4 were 15.66%, 14.59 °brix and 4.00,
respectively. Simultaneously BARI Piaz-1, AC Bog
413, AC Bog 426 and AC Bog 430 exhibited firmer
bulbs (9.00) than that of BARI Piaz-4 (8.25). The
skin and flesh colour of bulbs were identified as
bronze red & white for BARI Piaz-1; red & white
for BARI Piaz-4 and pink red & reddish for AC
Bog 413. The variety BARI Piaz-4 and AC Bog
413 showed torpedo shape of bulb while BARI
Piaz-1 showed flat shape of bulb. The AC Bog 413
showed the lowest storage loss (29.94%) among the
genotypes/varieties followed by BARI Piaz-1
(35.53%), AC Bog 435 (36.09%), BARI Piaz-4
(37.38%) and AC Bog 430 (39.40%). The
genotypes AC Bog 413, AC Bog 426 and AC Bog
430 were found to be promising lines compared to
recommended onion varieties (BARI Piaz-1/BARI
Piaz-4) in most characters measured.

Evaluation of collected onion germplasm for
development of base population

An experiment was conducted to characterize,
evaluate and utilize superior onion germplasm for
bulb size, individual bulb weight (IBW), splitting
(%), bolting (%), TSS (%),dry matter content (%),
days to maturity and bulb yield (t/ha) at Regional



Spices Research Centre, BARI, Gazipur during
2019-2020. Thirty-one collected onion germplasm
including two Check varieties BARI Onion-1 & 4

were characterized and evaluated in this
experiment. The experiment was randomized in
alpha lattice design with two replications. Ac
Bog413 (22000 kg/ha), Ac Gaz383 (21666 kg/ha),
Ac Bo0g417(19333 kg/ha), Ac Bog419(19333
kg/ha), Ac Bog 415 (18000 kg/ha), Ac Bog428
(17333.34 kgt/ha), Ac Bog381 (17000 kg/ha) and
Ac Bog412 (16853 kg/ha) were found promising
for Individual bulb weight, Bulbing Index, TSS(%),
Dry matter content (%) and bulb yield.

Evaluation of polycross third generation onion
population

The field experiment was carried on at Regional
Spices Research Centre, Bangladesh Agricultural
Research Institute (BARI), Joydebpur, Gazipur
during the month from November 2019 to April
2020. Four selected polycrossed 3™ generation
onion population were evaluated for bulb
production. Variations among onion populations
were observed in respect to plant and leaf
production, bulb size and bulb vyield. The
population PCsGaz 001 gave the highest bulb yield
(16.73 t/ha) while the lowest yield (14.35 t/ha) was
obtained from PCsGaz 004. But uniformity in
respect of color and shape was observed, still
several shapes were found in each population.
Bulbs from all genotypes need to sort on the basis
of phenotypic parameters and further evaluation is
required after seed production from the selected
desired bulbs maintaining proper isolation with
special care. Trial is to be continued.

Improvement of poly crossed onion population
through mass selection

Four poly crossed onion bulb population was
planted in separate line for random mating in a
netting cage. Random mating was allowed among
the population and seed from the individual lines
were harvested and stored separately for utilization
in next generation.

Development of diverse onion germplasm
through hybridization

An experiment was conducted to produce F1 bulbs
from F; seeds with the main goal to develop diverse
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onion germplasm through hybridization at Spices
Research Centre, Shibganj, Bogura during 2019-
2020. BARI Piaz-1, BARI Piaz-4 and BARI Piaz-6
were used in this study. Diallel mating design was
followed for crossing in the previous season 2018-
2019. Approximately 7-11 Kg bulbs were harvested
from the F; seeds.

Searching of male sterile and maintainer lines of
onion

An experiment was conducted to search male
sterile and maintainer lines of onion at Spices
Research Centre, Shibganj, Bogura during 2019-
2020. F1 (AC Gaz 379) and BARI Piaz-4 bulbs
were used in this study in the ongoing season with
the aim of hybridizing between them. Due to
synchronization problem, it was not possible to
perform the hybridization; but approximately 50 g
F, seeds from the F1 (AC Gaz 379) bulbs and 60 g
seeds from BARI Piaz-4 were harvested.

Purification of BARI released onion varieties

An experiment was conducted to purify existing
onion varieties at Spices Research Centre,
Shibganj, Bogura during 2019-2020. BARI Piaz-1
and BARI Piaz-4 were used in this study.
Approximately 20 and 30 Kg bulbs of BARI Piaz-1
and BARI Piaz-4 varieties, respectively were
selected and conserved as true to type. At the same
time approximately 18 and 14 Kg bulbs of BARI
Piaz-1 and BARI Piaz-4 varieties, respectively
were discarded due to different size, shape and
color.

Cultural management

Use of high speed rotary tiller (HSRT) and
power tiller operated seeder (PTOS) for onion
cultivation

A field study was carried out to judge the
performance of power tiller operated seeder
(PTOS) and to compare the vyield, quality &
economic of different planting methods of onion in
the winter season of 2019-2020. The study lasted
between November 2019 - April 2020 in winter
season at Spices Research Sub-Centre (SRSC),
Bangladesh Agricultural Research Institute (BARI),
Faridpur, Bangladesh. The trial consisted of four
treatments as: Ti) by high speed rotary tiller




(HSRT) + power tiller operated seeder (PTQOS), T2)
by HSRT + transplanting of seedlings, Ts) by
HSRT + direct seeding in the prepared main field
with line and T4) by HSRT + direct seeding in the
prepared main field as broadcasting which was
arranged in a randomized complete block design
with three replications. The outcome of the study
revealed that the treatments had a significant
influence on the characteristics studied accept TSS
content and vyield of onion. Different economic
traits of onion were varied among the planting
methods. The bulbs of onion matured earlier
(133.66 days) growing onion under the PTOS
method as compared to the transplant (155.54
days). The maximum percent bolting (21.55%), dry
matter content of bulb (18.45%), multiplier bulb
(19.99%), diameter of bulb (3.58 cm) and
individual bulb weight (24.01 g) were recorded
under the transplanting method. All direct seeding
methods showed insignificantly higher yield than
that of transplanting one due to higher number of
plants per square meter. The yield performance
under the PTOS and transplanting method were
16.08 and 14.42 t/ha. In case of economic
performance, the maximum gross margin (Tk.
194056), net return (Tk. 177056) and benefit-cost
ratio (2.57) were calculated in the PTOS method to
the transplants (Tk. 180944, Tk. 163944 and 2.07),
respectively. The maximum economic benefits
obtained from the PTOS due to less labour
involving onion growing method. Henceforth, in
addition to the seedling transplanting practice more
adopted by farmers of Bangladesh, direct seeding
by the PTOS as onion growing method may also be
a good option for getting early crop and economic
benefit in the areas where there will be seen
scarcity of labour and higher labour cost in
transplanting of seedlings.

Nutrient and water management

Effect of irrigation and nitrogen on yield and
keeping quality of onion

This study investigated the effects of different
Nitrogen (N) levels and irrigation regimes on yield
and yield components of onion (Allium cepa L.) c.v.
BARI Piaj-6 at Regional Spices Research Centre,
Gazipur and Spices Research  Sub-Centre,

Lalamonirhat in 2019-2020. It was a factorial

-

experiment laid out in Randomized Complete
Block Design with three replications of two
irrigation regimes and three N levels. Application
of N at different levels and irrigation regime
increased total and marketable bulb yield and their
interaction showed a significant effect on
vegetative and yield parameters and of water
consumption of onion. Application of 100 kg Nha!
and irrigation at 20% depletion of field capacity the
highest bulb yield (12.2tha and 10.23tha in
Gazipur and Lalmonirhat Location, respectively).
Therefore, 100 kg Nha? and irrigation at 20%
depletion of field capacity could be the tentatively
recommended for onion cultivation in the studied
area.

Effect of irrigation and nutrient management on
seed yield of onion

This study investigated the effects of different
irrigation regimes and nutrient management on
seed yield and yield components of onion (Allium
cepa L.) c.v. BARI Piaj-1 at Regional Spices
Research Centre, Gazipur in 2019-2020. It was a

factorial experiment laid out in Randomized
Complete Block Design with three replications of
two irrigation regimes and three nutrient

management packages. Application of nutrient
management and irrigation regime increased the
seed yield and their interaction showed a significant
effect on vegetative, reproductive and yield
components and of water consumption of onion.
Application of 75% RDCF + 6 t ha‘of Cowdung
and irrigation at 20% depletion of field capacity
gave the highest seed vyield (1267.3kgha-1).
Therefore, 75% RDCF + 6 t ha'of Cowdung and
irrigation at 20% depletion of field capacity could
be the tentatively recommended for onion
cultivation in the studied area.

Optimization of NPKS fertilizers for vyield
maximization of onion (Allium cepa L.)

The present study was initiated with the objective
to identify the optimum rate of NPKS fertilizer for
maximum bulb yield of onion (BARI Piaj-1) under
AEZ-28. The study was conducted in Regional
Spices Research Centre, BARI, Gazipur during the
growing season of 2019-2020. Twelve NPKS
fertilizer rates were laid down on Randomized
Complete Block Design (RCBD) with three
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replications. The results of the experiment revealed
that most of the growth and yield parameters of
onion were significantly affected by NPKS
fertilizer. Onion plants supplied with 100-60-40-30
kg NPKS ha' gave the marketable yield (10.9 ha?)
and total bulb yield (11.4t ha'). Similarly, onion
plants supplied with 100-60-80-0 kg NPKS ha

recorded the highest marginal rate of return
(19.40%). Considering the vyield, application of
100-60-40-30 kg NPKS ha™ could be recommended
for economical production of onion in the study
area.

Insect pest and disease management

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 2018-19 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 shelf-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. 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 the
isolated storage fungi from onion bulbs. There were
no effects of fungicides on rotten and sprouted
bulbs of all varieties of onion during the whole
storage periods. Summer varieties viz. BARI Piaz-
2, BARI Piaz-3 and BARI Piaz-5 showed more
than 50% rotten and sprouted bulbs at 32 DAI. But
winter varieties viz. BARI Piaz-1 and BARI Piaz-4
showed more than 50% rotten and sprouted bulbs
at 160 DAI. Among the winter varieties, BARI
Piaz-4 was more stable to BARI Piaz-1.

Integrated management for fusarium basal rot
of onion

The experiment was conducted at Regional Spices
Research Centre, BARI, Magura during January
2019-20 to find out the integrated management for

74

Spices Crops e

fusarium basal rot disease of onion. BARI piaz-5
was used as the test variety. The experiment was
laid out in randomized complete block design with
three replications and nine different treatments viz
Ti:Autostin (carbendazim) @ .2%, T,: Cabriotop
(pyraclostrobin 5%+ metiram 55% WG) @ 0.3%,
Ts: Differ 300 EC (Difenoconazole 15% +
propiconazole 15%) @ .2%, T4 Eminent pro
(Tetraconazole 12.5% + Carbendazimn 15%) @
1% Ts:Nativo75 (Tebuconazole 50% +
Trifloxystrobin 25%) @ .05% Te:Trichoderma
mixed compost @ 50 kg/ha, T7: Trichoderma
suspension @ 5ml/l ,Tg : Trichoderma powder @
10kg/ha, Tgo: control. Significant differences
regarding yield and yield attributes were observed
among different treatments. The highest vyield
(11.78 t/ha) was found from Te (Trichoderma
mixed compost @ 50 Kkg/ha) which was
significantly higher than those of other treatments.
The lowest yield (7.85 t/ha) was found from control
plot To. Significantly higher plant height (cm),
number of leaves/plant, bulb diameter (cm),
individual bulb weight, lowest disease incidence
(6.60 %) were observed from treatment Ts
(Trichoderma mixed compost @ 50 kg/ha) and the
highest disease incidence (25.78 %) was from in Tq
(control).

Post harvest technology

Studies on the processing and preservation of
onion paste

This experiment was undertaken to study the paste
behavior of treated and untreated onion of BARI
piaz-4 under room temperature and refrigerated
temperature. The fresh, peel and sliced onion were
crushed in blender. The onion paste was prepared
using 250 ml water per kg sliced onion. Among
thirteen treatments, eleven samples of onion pastes
were treated with salt, sodium benjoate, potassium
metabisulphide, citric acid and mastered oil singly
or in combination. Among other two, one sample
was treated with steam and another was non treated
onion paste. All the samples of prepared onion
paste were stored in glass container and kept in
room temperature. The colour, flavor, texture and
overall acceptability of all the samples (treated and
untreated) of onion paste were observed at 15 days
interval up to 90 days storage.




Garlic

Varietal development
Advanced yield of garlic line

The study was conducted at the farm of Spices
Research Centre, BARI, Shibgonj, Bogra during
rabi season 2019-2020 to select the promising
garlic germplasm for releasing a variety. The
experiment was laid out in RCB design with three
replications. Six different garlic lines (GCO0038,
GC0044, GCO0035, GC0027, GCO031and GCO013)
including BARI Rashus-3 as check were evaluated
based on their yield and other desirable characters.
Among the lines, the highest yield (12.580 t/ha)
was obtained from GC0044 and the lowest (9.0
t/ha) was found from GCO0031. Disease severity
was also lower in GCO0044. 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 GC0035, GC0038, and
GC0044 were found promising and selected for
next year trial.

Evaluation of garlic germplasm

The experiment was conducted at Spices Research
Centre, BARI, Shibganj, Bogra during rabi season
2019-2020 to select the promising garlic
germplasm for releasing a variety. Sixteen different
garlic lines (GC0043, GC0047, GC0046, GC0045,
GC001, GCO005, GCO0012, GCO0018, GCO0029,
GC0030, GC0017, GCO042, GC0036, GCO048,
GC0049, 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.
Among the lines, the highest yield (12.24 t/ha) was
obtained from GCO0049 and the lowest (6.74 t/ha)
was found from GCO0040. Disease severity was also
lower in GCO0049. Significantly all the yield
contributing characters found better from GC0049.

Collection, conservation and evaluation of garlic
germplasm

The study was conducted at the farm of Spices
Research Sub-Centre, BARI, Faridpur during rabi
season 2019-20 to select the promising garlic
line(s) for releasing as a variety. The experiment
was laid out in RCB design with three replication

-

Five different garlic lines (AS Far 001, AS Far 002,
AS Far 003, AS Far 004 and AS Far 005) including
BARI Rashun — 4 as check variety. They were
evaluated based on their yield and other desirable
characters. Among the lines, highest yield (16.4
t/ha) was obtained from AS Far 005 and lowest was
obtained (11.10 t/ha) from AS Far 001. Besides
check variety BARI Rashun-4 showed yield 12.18
t/ha. plant height (78.42cm), bulb diameter
(4.03cm), bulb length (2.78cm), No. of cloves per
bulb (32.25), Individual bulb weight (24.09) were
also obtained highest in AS Far 005 genotype.
Clove length (2.26 cm), breadth (1.06 cm) and
individual clove weight (0.81 g) were found highest
in AS Far 004. Disease infestation was found low
(40.03%) at AS Far o003 and BARI Rashun-4
showed highest disease infestation (66.33%). Total
soluble solid showed highest in AS Far 004
(38.17% °brix).

Nutrient and water management

Effect of nitrogen and variety on yield and yield
components of garlic

A field experiment was carried out at Regional
Spices Research Centre, Bangladesh Agricultural
Research Institute, Gazipur during November 2019
to April 2020 to find out optimum dose of nitrogen
and suitable garlic variety for higher yield. The
experiment was laid out in factorial randomized
complete design with three replications. BARI
Rashun 1, 2, 3 and 4 were used as test materials in
this trial. Four different levels of nitrogen viz. Ny,
Nso, Nigo and Niso kg ha' were applied in the
experiment. The crop was raised with
PsoK160S20ZNn2B1kg hat along with 5 t cowdung per
hectare. Both the variety and nitrogen level
significantly influence yield and yield components
of garlic. Highest bulb yield of 7.40 t ha? was
obtained from BARI Rashun -2 with 100 kg N ha™.

Post harvest technology
Studies on the processing and preservation of
garlic paste

This experiment was undertaken to study the paste
behavior of treated and untreated garlic paste under
room temperature. The fresh, peel garlic cloves
were crushed in blender. The garlic paste was
prepared using 250 ml water per kg sliced onion.
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Among fourteen treatments, twelve samples of
garlic pastes was treated with salt, sodium benjoate,
potassium metabisulphide, citric acid and mastered
oil singly or in combination. Among other two, one
sample was treated with steam and another was non
treated garlic paste. All the samples of prepared
garlic paste were stored in glass container and kept
in room temperature. The colour, flavor, texture
and overall acceptability of all the samples (treated
and untreated) of garlic paste were observed at 15
days interval up to 180 days of storage. The colour,
flavor and texture of the garlic pastes, treated with
citric acid plus sodium benzoate or sodium chloride
plus citric acid plus sodium benzoate or sodium
chloride plus citric acid plus KMS and stored in
glass container at room temperature were
acceptable up to 180 days of storage. But garlic
paste rendered more excellent shelf life up to 180
days of storage when treated with only citric acid.
The study has shown that garlic paste without any
preservative (control) could not be stored more than
75 days at room temperature.

Technology transfer
On farm verification trial of garlic variety

The experiment was conducted at Bhola Sadar
during rabi season of 2019-20 with different types
of BARI released garlic varieties to observe the
performance of BARI released garlic varieties in
farmers field. Five varieties viz: BARI Rashun-1,
BARI Rashun-2, BARI Rashun-3, BARI Rashun-4
and Local Rashun were tested. Among the varieties
BARI Rashun-4 gave highest yield (5.4 t/ha)
followed by local Rashun (5.1 t/ha). BARI Rashun-
2 gave the lowest seed yield (3.9 t/ha).

On farm verification trial of garlic variety

The experiment was conducted at MLT site
Bauphal and MLT site Kuakata during rabi season
of 2019-20 with different types of BARI released
Garlic varieties, e.g: BARI Rashun-1, BARI
Rashun -2, BARI Rashun -3, BARI Rashun -4 and
Local Rashun to observe their performance in
farmers’ field. Among the varieties at both
locations Bauphal and Kuakata BARI Rashun -3
gave the highest yield (5.06 t ha*) and (4.79 t hal)
respectively. Local Rashun gave the lowest seed
yield (4.07 t ha'* and 3.99 t ha?) at both locations.
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Chilli

Varietal development
Regional yield trial of chilli

The present study was conducted on 6 Chilli
genotypes across 4 environments in randomized
complete block design with three replications
during 2019-20 to evaluate the performance of
chilli genotypes with higher yield and stability. The
AMMI (Additive main effect and Multiplicative
Interaction) model was used to estimate the
genotype-environment interaction. Genotypes and
environments were significantly varied for all the
traits except plant height, fruit diameter and
thousand seed weight against environment, which
revealed the presence of genetic variability in the
materials under study. The analysis of variance
revealed that GEI accounted for 14.80 % of the
total variation for yield while genotype explained
40.11 % and environments explained 45.09 % for
the same. GGE biplot methodology was used for
graphical display of yield data after subjecting the
genotypic means of each environment to GGE
biplot software. The first two principle components
(PC1 and PC2) were used to display two-
dimensional GGE biplot. Genotype Co0631 and
Co632 were found to be high yielding and stable in
specific environments.

Regional yield trial of winter chilli

The study was conducted at Spices Research Centre
Shibganj, Bogura; Regional Spices Research
Centre, Gazipur, Magura and Cumilla during
November 2019 to May 2020 with a view to
observe the regional adaptability of the selected
chilli lines at different chilli growing areas and to
select promising winter chilli lines for releasing
variety. Three advance lines of chilli (C0649,
C0650 & C0701) with BARI Morich-3 as check
were used in the study. The experiment was laid
out in a randomized complete block design with
four replications. Among the location, it was found
that the highest number of fruits per plant and green
chilli yield (309 and 13.27 t/ha, respectively) was
found at Bogura location and the lowest number of
fruits and green chilli yield (206 and 9.17 t/ha,
respectively) was found at Gazipur location.

Significantly the highest fruits weight per plant and
green chilli yield (343.60 g and 13.32 t/ha,




respectively) was recorded from C0701 followed
by C0650 (287.08 g and 10.97 t/ha, respectively)
and the lowest (237.84 g and 9.18 t/ha) was found
from BARI Morich-3. In case of combined effect of
location and chilli advanced lines, it was observed
that CO701 gave the maximum fruits weight per
plant and green chilli yield (402.33 g and 15.76t/ha,
respectively) in Cumilla location. The lowest fruit
weight per plant and green chilli yield (183.67 ¢
and 7.33 t/ha, respectively) in was found from
C0649 in Magura location. In respect of green chilli
yield, the lines CO701 and C0650 performed better
over the location.

Advanced yield trial of chilli

The present experiment was conducted to select
superior chilli germplasm for higher yield at Spices
Research Centre, Shibganj, Bogra during 2019-
2020. Ten chilli genotypes including BARI
Morich-2 and BARI Morich-3 as check were used
in this study. The experiment was laid out in alpha
lattice design with three replications. Quite a few
genotypes out yielded the check entries.
Considering yield and other attributing traits the
genotype Mohona-2 found top yielder followed by
F1HC, Indch 33 and Indch 41.

Advanced yield trial of winter chilli

The experiment was conducted at Spices Research
Centre, Shibganj, Bogura during 2019-2020 with a
view to develop suitable winter variety for green
chilli. Two chilli lines viz., C0721 and C0722
along with BARI Morich-3 were used in this study.
The experiment was laid out in a randomized
complete block design with four replications. In
case of days to 50% flowering, it was observed
that C0721 produced 50% flowers within 59 days
followed by C0722 (69 days) and the highest days
were needed to 50% flowering (74 days) by BARI
Morich-3. The minimum days were needed to
produce 50% mature fruits (123 days) by C0721.
The highest days were needed to produce 50%
mature fruits (133 days) by BARI Morich-3. It was
observed that C0721 gave the highest number of
fruits per plant and the highest fruit weight per
plant (343 and 408.12 g, respectively) and the
lowest (249 and 264.20 g, respectively) were
found from BARI Morich-3. The maximum fruit
length (6.94 cm) was recorded from C0722 and the

-

lowest fruit length (4.71 cm) was found from
C0721. The line C0721 gave the highest green
chilli yield (16.33t/ha) and BARI Morich-3 gave
the lowest (10.61 t/ha).

Evaluation of winter chilli lines

The experiment was conducted at Spices Research
Centre, Shibganj, Bogura during 2019-2020 with a
view to identify suitable winter chilli line (s) and to
develop good breeding line(s) for improvement of
chilli. Three chilli lines viz., C0716, C0724, C0725
and BARI Morich-3 were used in this study. The
experiment was laid out in a randomized complete
block design with three replications. In case of days
to 50% flowering, it was observed that C0724
produced 50% flowers within 61 days. The highest
days was needed to 50% flowering (80 days) by
C0725. The minimum days were needed to produce
50% mature fruits (112 days) by C0724 and the
highest days were needed to produce 50% mature
fruits (128 days) by BARI Morich-3. It was
observed that C0724 given higher number of fruits
and the highest fruit weight per plant (357 and
398.60 g, respectively) and the lowest of these
parameters (199 and 210.10 g, respectively) were
found from C0716. The highest single fruit weight
(2.33 g) was found in C0724 followed by C0725
(2.06 g) and C0716 (1.98 g) and the lowest single
fruit weight (1.83 g) was found from BARI
Morich-3. The highest fruit length (8.26 cm) was
recorded from CO0724 and the lowest fruit length
(6.26 cm) was found from C0716. The highest
green chilli yield (13.13 t/ha) was found from
C0724 and the lowest was recorded from C0716
(8.26 t/ha).

Collection, conservation and evaluation of chilli
germplasm

The present experiment was conducted to select
superior winter chilli germplasm for higher yield at
Spices Research Centre, Shibganj, Bogra during
2019-2020. Twenty chilli genotypes including
BARI Morich-3 as check were used in this study.
The experiment was laid out in alpha lattice design
with two replications. Quite a few genotypes out
yielded the check entry BARI Morich-3.
Considering yield and other attributing traits the
genotype AVPP 1111 found top yielder followed
by Indch 39 and A1511050.
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Collection and evaluation of local germplasm of
chilli in cumilla region

A total of eleven germplasm of chilli were
collected from different upazilla of Cumilla district.
The trial was conducted during rabi season of
2019-2020 at RSRC, BARI, Cumilla to study the
performance of different chilli lines for developing
variety having higher yield. The highest green chilli
yield (10.53 t/ha) was in CA Cum-004 and the
lowest (4.10t/ha) from the line CA Cum-011.

Regional yield trial of ornamental chilli

The experiment was conducted at Spices Research
Center, Bogura, Regional Spices Research Center,
Jaydebpur and Magura, Spices Research Sub
Center, Faridpur and Spices Research Sub Center,
Lalmonirhat during Rabi season of 2017-18, 2018-
19 and 2019-20. Three promising ornamental chilli
lines (OC 001, OC 002 and OC 010) were included
in the study. The experiment was laid out in a RCB
(factorial) with three replications. Significant
differences among the chilli lines were observed in
each location regarding different parameters. The
highest amount of fruit (0.923 kg/plant in 2018-19
& 0.956 kg/plant in 2019-20) was harvested from
the ornamental chilli line OC 002 in Bogura
location because of its higher number of fruits per
plant. The lowest amount of fruit (0.250 kg/plant in
2018-19 & 0.255 Kkg/plant in 2019-20) was
harvested from OC 010 in Magura and Jaydebpur
location respectively. Chile lines OC 002 and OC
001 shows better performance than OC 010 across
the different locations due to their attractive fruit
shape, colour, bushiness in nature and yield. So
that, OC 002 and OC 001 these two lines has been
proposed for releasing as ornamental chilli variety.

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, 2019-20 to identify chilli
germplasm suitable for kitchen and roof top garden
as ornamental and table purpose. The land was
medium high and the soil was clay loam in texture.
The unit plot size was 1.5m x 3m. Nine ornamental
chilli germplasm were characterized and evaluated
for their performance. The characterization was
done according to “Descriptors for capsicum” by
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IPGRI, AVRDC and CATIE (1995). The yield and
yield contributing characters varied significantly
among the different ornamental chilli germplasm.
The highest amount of fruit (1.255 kg/plant) was
harvested from the germplasm OC18 because of its
biggest sized fruit and heaviest single fruit weight
which was identical to OC 003 (1.122 kg/plant).
The lower amount of fruit (0.217 kg /plant) was
harvested from the germplasm OC 005 which
was identical to OC 007 (0.243 kg/plant) followed
by OC 006 (0.259 kg/plant) and OC 004 (0.345
kg/plant). Among the ornamental chilli germplasm
OC 018 and OC 003 showed better performance in
terms of yield potentiality. But the other germplasm
also gave impressive results due to their different
colored fruit and attractive canopy structure.

Evaluation of naga chilli lines

The experiment was conducted at CRS, Jaintapur,
and Sylhet in rabi season from January to May
2020 for selecting superior line(s) as variety. Naga
chilli lines were collected from different areas
Sylhet and two naga chilli lines CC Jai-010 and CC
Jai-018 were selected from preliminary trail for in
depth study. The experiment was conducted in
randomized complete block design (RCBD) with
twelve replications. The experimental plot was
located under AEZ 22 with sandy loam soil having
extremely acidic (4.5-4.8) pH. All the growth
parameters showed significant variation among the
lines tested. Growth conditions of the lines were
satisfactory. Maximum fruit size (5.2x 2.1cm) and
weight (5.03 g) were obtained from CC Jai-010
while the minimum were from CC Jai-018. No
mite’s infestation was found in line CC Jai-010
hence may be considered as mite resistant.
Considering all the parameters CC Jai-010 may be
further investigated for advanced yield trial.

Cultural management
Effect of NAA on blossom drop in chilli

A two-years field experiment was carried out at
Regional Spices Research Centre, Bangladesh

Agricultural Research Institute, Joydebpur, Gazipur
during the month from November 2018 to April
2019 and November 2019 to April 2020 to
standardize the optimum doses and time of
spraying of NAA as foliar spray in reducing
blossom drop. The experiment included five




different levels of NAA viz., 0 ppm (D1), 10 ppm
(D2), 20 ppm (Ds), 30ppm (D4) and 40 ppm (Ds)
and three spraying time viz,25 DAP(S1), 10 days
after 1t flowering (S;) and 25 days after 1%
flowering (S3). Seedlings of 35-40 days were
transplanted on November 14, 2018 and November
20, 2019 maintaining a spacing of 50 cmx 50 cm in
3.0 m x 1.0m sized plot following RCB design
(factorial) with three replications. Freshly prepared
aqueous solution of NAA was sprayed three times
according to treatments. The minimum flowers
(83.33,54.58) and buds (51.56,8.5) were counted
with the application of 10 ppm (D) followed by 20
ppm (Dz) in  2019-2020 and 2018-2019,
respectively.  Similarly, considering time of
spraying NAA, minimum number of dropped buds
(83.33, 9.25) and flowers (71.40, 66.5) were
recorded at 10 days after 1% flowering. Application
of 10 ppm NAA (D) and spraying at 10 days after
1%t flowering (Sz) resulted minimum number of
dropped flowers (71.3, 55) and buds (33,12.5)
respectively followed by 20 ppm (D3) NAA in two
years trial. The maximum number of fruit (75.89,
65.35) and heavier fruits (210.59,133.6 g) were
harvested with the application of D, (10 ppm)
followed by 56.78,62.15 and 137.44 ,128.8 g,
respectively in Ds (20 ppm) at 10 days after 1%
flowering (S>) in the trial of 2019-2020 and 2018-
2019, respectively.

Effect of nitrogen and weather parameters on
blossom drop in chilli

A field experiment was carried out at Regional
Spices Research Centre, Bangladesh Agricultural
Research Institute, Joydebpur, Gazipur during the
month from November 2018 to April 2019 and
November 2019 to April 2020 to find out optimum
doses of nitrogen to reduce blossom drop and
relation between nitrogen and weather parameters
(temperature and relative humidity) on blossom
drop in chilli. Four different levels of nitrogen, viz.,
N;= 50, N2 = 100, Ns= 150 and N4 = 200 kg/ha
were considered in the experiment. Seedlings of
35-40 days were transplanted on November 14,
2018 and November 19, 2019 maintaining a
spacing of 50 cm x 50 ¢cm in RCB design with
three replications. In both years, the minimum
number of dropped flowers (83.33, 314) and buds
(25.33, 201.33) respectively were counted when

150 kg N/ha were applied. Similarly, the maximum
number of dropped bud and flowers (>11 and >14)
were counted in maximum plants where 200 kg/ha
N was applied as influenced by daily temperature
and humidity. The increase number of dropped bud
and flowers were recorded with the increase doses
of N (200 kg/ha) which might be positively linked
with low temperature and high humidity.
Application of nitrogen = N3 (150 kg/ha) followed
by N2 (100 kg/ha) was found to be optimum to
reduce blossom drop and positively linked with
lower temperature and higher RH as well as
produced maximum (116, 155.67) and heavier
fruits (171.33g, 258.050), respectively in both year.

Effect of lime on the growth and yield of Naga
Chili

The experiment was conducted at Spices Research
Sub-Station, Citrus Research Station, BARI,
Jaintapur, Sylhet during the period from January
2020 to June 2020 to determine the effect of lime
for Naga chilli production under acidic soil of north
eastern region of Bangladesh. The experiment was
laid out in randomized complete block design with
three replications. Six different levels of lime were
used as treatments viz.0, 0.5, 1.0, 1.5, 2.0 and 2.5
t/ha. There were significant variations among all
the treatments. Among the treatments maximum
plant height (100.00cm), maximum number of
secondary branches (2.67), maximum fruit weight
(5.36g) and maximum vyield (24.26 t/ha) was
recorded applying lime 2.5 t/ha. On the other hand,
control (lime 0 t/ha) treatment yielded least value in
all the parameters. Therefore, the results obtained
from the study suggested that application of 2.5 t/ha
lime has great effect on Naga chili increasing the
yield attributes and can be recommended for
farmers use in north eastern region of Bangladesh.

Nutrient and water management

Effect of different sources of nitrogen on the
growth and yield of chilli

An experiment was conducted at the research field
of Regional Spices Research Centre, Bangladesh
Agricultural Research Institute, Gazipur during
2019- 2020 to evaluate the effect of different
sources of nitrogen on growth and yield of chilli.
The experiment was arranged in a RCBD with
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three

replications  having five treatments
combinations. Different sources of nitrogen
fertilizers had significant influenced on the plant
height, days to anthesis, number of branches plant
1 number of fruits plant?, fruit size, fruit yield
plant?, single fruit weight, fresh fruit yield, number
of seed fruit?, 1000 seed weight and seed yield
except fruit size, dry fruit yield and germination
days to fruit setting of chilli. The highest ripen fruit
(8.50 tha'l), dry fruit (3.03 t ha') and seed (214.7
kg ha?) vyield of chilli was obtained from
N100K100S30Zn3Bikg ha? (N from DAP) in the
AEZ-28 (Madhupur Tract).

Insect pest and disease management
Management of Choanephora blight of chilli

The experiment was conducted at Spices Research
Centre, BARI, Shibganj, Bogura, Bangladesh
during rabi season of 2019-20 to find out the
effective control measures against Choanephora
blight or wet rot disease of chilli. BARI Morich 3
was used in this experiment. Seven fungicides and
one untreated control were used as treatment.
Amistar Top 325 SC (0.1%) resulted the lowest
disease incidence (7.88%) which was followed by
Ridomil Gold (0.2%) and Autostin (0.15%), and
untreated control showed the highest incidence
(23.38%). The highest single fruit weight (3.60 g),
fruit length (10.04 cm), number of fruits/plant
(299.58) and weight of fruits/plant (697.29 g) were
recorded in Amistar Top 325 SC (0.1%) sprayed
plots which was followed by Ridomil Gold (0.2%)
and Autostin (0.15%), and the lowest of these
parameters were found in the untreated control
plots. Amistar Top 325 SC (0.1%) sprayed plots
showed the highest fresh yield (18.40 t/ha) which
was also followed by Ridomil Gold (0.2%) and
Autostin (0.15%), and untreated control showed the
lowest yield (10.30 t/ha) of chilli.

Ginger
Varietal development
Regional yield trial of promising ginger lines

The experiment was conducted at Spices Research
Centre, BARI, Shibgonj, Bogra and Spices
Research Sub Center Lalmonirhat during April
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2019 to March 2020 Four promising ginger lines
(G005, G0028, GO0land 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. 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 Bogra (31.40 t/ha) and Lalmonirhat
(30.24 t/ha) while the lowest rhizome yield was
found from BARI Ginger-1 in both location (19.79
t/ha and 18.90 t/ha respectively). 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 GOO5. The highest dry matter (%) of 27.80
and 27.20 was found from G005 in Bogra and
Lalmonirhat locations, respectively. The lowest dry
matter 18.81 % and 19.00 % was obtained from
BARI Ada-1 at Bogra and Lalmonirhat locations,
respectively.

Evaluation of ginger germplasm

The experiment was conducted at Spices Research
Centre, BARI, Shibganj, Bogra during April 2019
to February 2020 to select the promising ginger
germplasm for releasing a variety. Twenty different
ginger lines (G0020, GO0021, G0022, G0023,
G0033, G0044, G0025, G0026, G0034, G0041,
G0042, GO0046, G0045, G0043, G004, G0010,
G0036, GO0031, 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. 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
(35.20 t/ha) was also obtained from G0044 and the
lowest yield (18.51 t/ha) was found from G0021
line.

Evaluation of exotic ginger germplasm

The experiment was conducted at Regional Spices
Research Centre, Gazipur during April, 2019 to
February, 2020. Eleven ginger germplasm collected
from different countries were considered in the
trial. The rhizome of each entry was planted on 22




April 2019 in two rows plot of 4.0m x 1.0m. The
inter row and intra row spacing were 50cm and 25
cm respectively. The crop was harvested on 23
February, 2020. The rhizomes were evaluated by
characterization in this year. Among 17, only nine
characters were evaluated viz., plant growth habit,
plant height (cm), number of shoots/ tillers, height
of shoot/ tiller, shoot diameter, number of leaves,
rhizome thickness, rhizome shape, clump weight
(g). Different plant and rhizome characters of
ginger varied in different germplasm. Among the
germplasm, GO GAZ 005 possessed of heavier
clump (520.0 g) followed by GO GAZ 001, GO
GAZ 003, GO GAZ 007 and GO GAZ 008.

Insect pest and disease management

Adaptive trial of technology for management of
rhizome rot of ginger

The adaptive trial was conducted in farmer’s field
of Vobaniganj, Mohasthan, Bogura during 2019-20
to validate the technology for management of
rhizome rot disease of ginger. Two treatments were
used in this study. The test ginger variety was
BARI Ada-1. Ti; (Selection of healthy seed
(bacteria free) + seed treatment with Bordeaux
mixture 1 day before sowing + application of SBP
(20 kg/ha) + application of Dolochun 4 kg/decimal
+ application of Boric acid (7.5 kg/ha) + spraying
of Bordeaux mixture 3 times at 20 days interval at
60 days after germination) resulted the lowest
Rhizome rot incidence (9.69%) and T, (Farmer’s
practice) resulted the highest incidence (20.83%).
T1 showed the plant survival with 93.31% and
disease reduction over control with 53.48%. The
highest germination (95.55%), number and weight
of primary and secondary rhizomes, and vyield
(29.47 t/ha) were found in T1, and the lowest of
these parameters were recorded in T».

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 2019-
20 to find the effective control measures of rhizome
rot through an integrated management. Eight

integrated treatments including control were used
in this experiment. The test variety was used BARI
Ada 2. The highest germination (95.45%) was

recorded in 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 and the lowest
germinaition  (88.33%) was recorded from
untreated control. 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 resulted the lowest
Rhizome rot incidence (14.45%) and control
treatment showed the highest Rhizome rot
incidence (46.95%). 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 showed the
highest yield (26.95 t/ha) and control treatment
showed the lowest yield (10.66 t/ha).

Post harvest technology

Study on dehydrated ginger powder and its post
dehydration physico-chemical studies (with
peeling and without peeling)

This research was undertaken to develop
processing techniques of peeled and unpeeled
ginger to reduce post-harvest losses and preserve
ginger using low cost conventional technology
based on dehydration process. The peeled and
unpeeled ginger of two SRC released varieties
named BARI Ada-1 and BARI Ada-2 were used in
this experiment. The dehydration was carried out
by pretreatment, osmotic dehydration and /or
combined pretreatment /osmotic dehydration and
air drying in a cabinet dryer. Drying of ginger was
done in a cabinet dryer at low temperature (60°C)
for specific moisture. Thus shelf stable products
could be developed by mechanical drying with or
without pretreatments. The dehydrated ginger
powder was packed in aluminium foil and stored in
room and refrigerated temperature. 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
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developed utilizing available low cost dehydration
processes and thereby, post-harvest losses of peeled
and unpeeled ginger can be reduced to an
acceptable level.

Studies on quality of developed ginger-garlic mix
paste during storage

This experiment was undertaken to study the paste
behavior of treated and untreated ginger-garlic
mix paste under room temperature and
refrigerated temperarature. The fresh, peel ginger
sliced and garlic cloves were crushed in blender.
The mix paste was prepared using 250 ml water
per kg of ginger sliced and garlic cloves. Among
fourteen treatments, twelve samples of mix pastes
was treated with salt, sodium benjoate, potassium
metabisulphide, citric acid and mastered oil
singly or in combination. Among other two, one
sample was treated with steam and another was
non treated ginger-garlic paste. All the samples of
prepared mix paste were stored in glass container
and kept in room temperature and refrigerated
temperature. The colour, flavor, texture and
overall acceptability of all the samples (treated
and untreated) were observed at 15 days interval
up to 90 days storage.

Turmeric

Varietal development
Advanced yield trial of turmeric

The present experiment was conducted to select
superior turmeric lines for higher yield at Spices
Research Centre, Shibganj, Bogra during 2019-
2020. Eight turmeric genotypes including BARI
Holud-4 and BARI Holud-5 as check were used in
this study. The experiment was laid out in alpha
lattice design with three replications. No genotypes
were out yielded the check entries. The trial needed
to be continued including a new set of promising
genotypes in next season.

Evaluation of turmeric germplasm

The present experiment was conducted to select
superior turmeric lines for higher yield at Spices
Research Centre, Shibganj, Bogra during 2019-
2020. Seventy-two turmeric genotypes including
five BARI released turmeric varieties as checks
were used in this study. The experiment was laid
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out in alpha lattice design with two replications.
Nine genotypes were out yielded the best check
entry BARI Holud-4. The promising genotypes
needed to be evaluated in a large plot under
advanced yield trial in next season.

Characterization and evaluation of turmeric
lines

The experiment was conducted at Hill
Agricultural Research Station, Khagrachari
during May, 2019 to February, 2020. Four
turmeric lines were considered for evaluation in
RCB design with three replications. The highest
leaf length (48.26 cm) was found in CL Kha 006
followed by CL Kha 002 (43.98 cm) which was
statisticaly similar to CL Kha 003 (42.92 cm).
The highest number of primary fingers / clump
(13) and secondary fingers / clump (22.00) was
obtained from CL Kha 002 which was statisticaly
similar to CL Kha 006. Weight of primary
fingers (221.00 g) and mother rhizomes per
clump (93.16 g) were highest in CL kha002 and
that were statisticaly similar to CL Kha 006. CL
Kha 002 possessed the highest finger breadth
(2.73 cm) which was statisticaly similar to CL
Kha 009 (2.43 cm) followed by CL Kha 003 and
CL Kha 006. Weight of secondary finger/ clump
(116.73 g) and rhizome yield /clump was highest
(430.83 g) in CL Kha 002 followed.

Coriander

Varietal development
Evaluation of coriander germplasm

An experiment was conducted to select superior
coriander germplasm for higher yield at Spices
Research Centre, BARI, Shibganj, Bogura during
rabi 2019-2020. Twenty five different coriander
genotypes were evaluated based on their yield
attributes and yield. The experiment was laid out in
RCB design with three replications. All traits are
significant considering among the genotypes.
Considering yield and other attributing traits the
genotype COR 24 and COR 31 were found
promising.




Technology transfer

Performance of BARI
Kalozira-1 at char land

Dhania-1 and BARI

The performance trial was conducted at  char
Rajibpur, Lalmonirhat sadar under Lalmonirhat
district during November 2019 to April 2020. Two
minor spices BARI Dhania-1 and BARI Kalozira-1
were included in the study. Spices seed with
required chemical fertilizers had supplied to one
farmer for cultivation of 30 decimal land. The
results revealed that excellent crop condition
occurred during growing season. The average yield
of BARI Dhania-1 agnd BARI Kalozira-1 were
7.48 and 4.33 kg/decimal, respectively.

Black cumin

Varietal development
Advance yield trial of black cumin

The trial was conducted at Spices Research Centre,
BARI, Shibganj, Bogura during rabi season 2019-
2020 to evaluate four advance black cumin
germplasm and to identify the superior one(s) for
regional yield trail. The land was medium high and
the soil was clay loam in texture. The experiment
was laid out in a RCB design with three
replications. Four advance black cumin germplasm
(viz. BC 010, BC 011, BC 012 and BC 014) were
evaluated against BARI Kalozira-1 as check. Seed
yield and other yield contributing characters were
significantly different except capsule length and
capsule diameter. The higher amount of seed 1.141
t/ha was harvested from the germplasm BC 014
followed by BC 011 (1.017 t/ha). The lower
amount of seed 0.849 t/ha was harvested from the
germplasm BC 010 followed by BARI Kalozira-1
(0.853 t/ha). BC 014, BC 011 and BC 012
performed better than BARI Kalozira-1 and
selected for RYT in the next year.

Evaluation of black cumin germplasm

The trial was conducted at Spices Research Centre,
BARI, Shibganj, Bogura during rabi season 2019-
2020 to evaluate different black cumin germplasm
collected from different sources and to identify the
best germplasm with higher vyield and other
desirable characters. The land was medium high

and the soil was clay loam in texture. The
experiment was laid out in a RCB Design with
three replications. Eigjteen different black cumin
germplasm (viz. BC 013, BC 015-1, BC 015-2, BC
016, BC 018, BC 019-1, BC 019-2, BC 019-3, BC
019-4, BC 019-5, BC 019-6, BC 020-2, BC 022,
BC 024, BC 025, BC 026, BC 028 and BC 029)
were evaluated against BARI Kalozira-1 as check.
Seed vyield and other yield contributing characters
were significantly different except capsule length
and capsule diameter The higher amount of seed
1.070 t/ha was harvested from the germplasm BC
028 followed by BC 016 (0.982 t/ha). The lower
amount of seed 0.276 t/ha was harvested from the
germplasm BC 029 followed by BC 018 (0.377
t/ha). This is the first year experiment the trial will
be repeated in the next year for confirmation of the
results.

Screening of black cumin germplasm for salinity
tolerance

The experiment was conducted at Regional Spices
Research Centre, BARI, Magura during November
2019-2020 to find out salinity tolerance of some
black cumin germplasm. There were nine black
cumin line viz. BC 01, BC 03, BC 04, BC 05, BC
06, BC 07, BC 08, BC 09, BC 14 along with BARI
Kalozira-1. The experiment was laid out in
completely randomized design with  three
replications and five different treatments viz Ti:
control (tap water), To: 4 dS/m, Ts: 6 dS/m, T4: 8
dS/m, Ts: 10 dS/m. Significant differences
regarding yield and vyield attributes were observed
among different treatments. All the recorded
attributes like germination %, number of branches,
number of capsule, number of seeds per capsule
and vyield were significantly decreased by
increasing level of salinity compared with control.
Higher levels of salinity as in T4 (8 dS/m ) and T5
(10 dS/m ) proved more hazardous for black cumin
plant. In conclusion, growth and yield of black
cumin decreases with increasing levels of salinity.

Cultural management

Effects of thinning and irrigation regimes on the
growth quality and yield of black cumin

In this study, the effects of different thinning level
under different irrigation regimes on the growth,
yield and quality of black cumin were observed in a
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field experiment. This experiment was laid out in
RCB Design (two-factor) with three replications
during 2019-2020 at the Spices Research Sub-
Cetre, BARI, Lalmonirhat. Four thinning level
(T1=1st thinning 25 days after sowing), (T.=2nd
thinning 35 days after sowing), (Ts=3rd thinning 45
days after sowing), Ti=control(no thinning) and
three irrigation regimes (l;= vegetative stage +
flowering stage), (I.= Vegetative stage + casules
stage), (Is= Vegetative stage + flowering stage +
capsules stage) were used as treatment. Results
showed that growth, yield component, yield and
quality of black cumin were affected by different
thinning level except plant height (cm) while non-
significant effects showed over yield component,
plant population and quality (thousand grain
weight and germination percentage) by different
irrigation regimes. The combination of second
thinning and irrigation regimes (vegetative stage +
flowering stage) produced the highest number of
branching/plant (5.96), number of capsules/plant
(22.38), number of seeds/capsules (75.30),
thousand seed weight (3.00g), germination
percentage (92.28%). The maximum yield was
recorded from treatment combination of no
thinning and all irrigation regimes which was
statistically similar to treatment combination of
second thinning and irrigation regimes (vegetative
stage + flowering stage).

Nutrient and water management

Determination of p, k and
maximization of black cumin

s for vyield

A field experiment was conducted to study the
response of P, K and S for yield and quality of black
cumin cv. BARI Kalozira-1, conducted during 2019-
2020 at Experimental field of Regional Spices
Research Centre, BARI, Gazipur. It comprised of 10
fertilizers treatment of black cumin in randomized
compile block design with three replications. The
growth and yield parameters of black cumin were
significantly affected by the different fertilizer
packages. The maximum seed yield (996.7 kgha™)
and the maximum harvest index (68.26%) was
obtained in 40-60-20 kg PKS ha’. The black cumin
fertilized by 40-60-20 kg PKS ha! might be the
recommended nutrient package for satisfactory seed
yield in the study area.
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Fengreek

Varietal development
Evaluation of fenugreek germplasm

The trial was conducted at Spices Research Centre,
BARI Shibganj, Bogura during rabi season of
2019-2020 to evaluate the fenugreek germplasm
collected from different sources in terms of their
seed size & yield potential and to identify the best
one(s). The experiment was laid out in a RCB
design with three replications. Thirteen different
fenugreek germplasm (FK 025, FK 027, FK 028,
FK 029, FK 030, FK 031, FK 032-1, FK 032-2, FK
034, FK 035, FK 036, FK 037 and FK 039) were
evaluated against recommended variety BARI
Methi-3. Seed yield and other yield contributing
characters were significantly varied among the
germplasm. The germplasm FK 029, FK 030, FK
027, FK 028, FK 031 and FK 037 produces higher
seed yield and heavier seeds than the BARI Methi-
3. So that, these germplasm will be taken for
Advance Yield Trial (AYT) in the next year.

Sickle fruit fenugreek

Varietal development
Evaluation of sickle fruit fenugreek germplasm

The trial was conducted at Spices Research Centre,
BARI, Shibganj, Bogura during rabi season of
2019-2020 to identify the best genotype with higher
yield and desirable characters. The experiment was
laid out in RCB design with three replications. Five
different  sickle  fruit  fenugreek  (Firingi)
germplasms were evaluated for yield and yield
contributing characters. Seed yield and other yield
contributing characters were significantly different
except pods/ plant among the studied genotypes.
The highest plant height was recorded from FRG
03 (63.80 cm). The lowest plant height was found
in FRG 02 (54.93 cm). The highest pod yield (2.15
t/ha) were recorded from FRG 02. In case of seed
yield, FRG 02 performed best (0.64 t/ha).




Fennel
Varietal development

Evaluation of fennel germplasm

The trial was conducted at Spices Research Centre,
BARI, Shibganj, Bogura during rabi season of
2019-2020 to identify the best genotypes with
higher yield and desirable characters. The
experiment was laid out in RCB design with three
replications. Eleven different fennel genotypes with
newly released variety were evaluated for yield
and yield contributing characters. Seed yield and
other vyield contributing characters  were
significantly different among the genotypes. The
highest plant height was recorded from FN 17
(156.80 cm). The higher seed yield was obtained
from FN 2 (1.15 t/ha). The lowest seed yield was
recorded from FN 12 (0.50 t/ha).

Dill
Varietal development

Evaluation of dill germplasm

The trial was conducted at Spices Research Centre,
BARI, Shibganj, Bogura during rabi season of
2019-2020 to identify the best genotypes with
higher yield and desirable characters. The
experiment was laid out in RCB design with three
replications. Nine different dill genotypes with
BARI Soluk 1 as check were evaluated for yield
and yield contributing characters. Seed yield and
other  yield contributing characters  were
significantly different except number of umbel
lates/Tumbel and 1000- seed weight among the
genotypes. The highest plant height was recorded
from DL 09 (113.60 cm). The lowest plant height
was found in BARI Soluk 1(91.33 cm). The highest
number of umbels/plant (54.40) was observed in
DL 02 and the lowest was recorded from DL 04
and DL 05(34.47). In case of seed yield, DL 02
performed best (1.63 t/ha).

Insect pest and disease management

Management of alternaria leaf and umbel blight
of dill

The experiment was conducted at Spices Research
Shibgan;j,

Centre, BARI, Bogura, Bangladesh

during Rabi season of 2019-20 to find out the
effective fungicides in controlling Alternaria leaf
and umbel blight of Dill. BARI Sholuk-1 was used
in this experiment. Seven fungicides and one
control were used as treatments. Alternaria leaf and
umbel blight incidence of Dill under different
treatments varied from 7.58 - 85.11%, while the
lowest incidence was recorded in seed treatment
and foliar spraying with Amistar Top 325 SC
(0.1%) and the highest incidence was obtained
from control plot. Seed treatment and foliar
spraying with Amistar Top 325 SC (0.1%) gave the
highest number of umbels per plant (88.96),
number of umbel lets per umbel (61.20), number of
umbel lets per plant (6118), number of seeds per
umbel (105.78), weight of seeds per umbel (0.50
g), number of seeds per plant (2311), weight of
seeds per plant (21.50 g) and seed yield (2.20 t/ha)
which was followed by seed treatment and foliar
spraying with Rovral 50 WP (0.2%) and seed
treatment and foliar spraying with Secure 600 WG
(0.15%), and the lowest of these parameters were
recorded in untreated control plots.

Celery

Varietal development
Regional yield trial of celery

The trial was conducted during rabi season of
2018-19 and 2019-20 to evaluate the performance
of advance celery germplasm 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 fenugreek germplasm CL001 and CL005
were evaluated against local celery germplasm. The
trial was conducted at five different locations viz,.
SRC, Bogura, RSRC, Magura, RSRC, Cumilla,
SRSC, Faridpur and SRSC, Lalmonirhat. Seed
yield and other yield contributing characters were
statistically significant among the germplasm in
different location. The highest seed yield (1.87 t/ha
in 2018-19 & 1.77 t/ha 2019-20) was recorded from
the celery line CL 001 in SRC, Bogura location and
the lowest seed yield (0.75 t/ha in 2018-19 & 0.45
t/ha 2019-20) was recorded from the local celery
germplasm in Faridpur and Magura location
respectively. It was found that the advanced celery
line CL 001 performed better in all location over
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the years. So that, the line CL 001 will be applied
for registration and release as a new celery variety
as BARI Radhuni-1.

Ajowan
Varietal development

Regional yield trial of two ajowan lines

The experiment was conducted at the Regional
Spices Research Center, BARI, Gazipur during
November, 2019 to March 2020 to assess
performance of two previously selected Ajowan
lines and to select the best one in respect of yield
and agronomic traits. Selected lines viz. TA GAZ
001 and TA GAZ 002 were evaluated in the field
using a RCB design with 6 replications. There was
no significant difference in respect to most of the
yield and yield attributing parameters. All the lines
took similar duration for flowering and harvesting.
Statistically similar plant height, number of
umbels/plant, umbellule/lumbel seeds/umbellule,
seeds/umbel and seeds/plant were recorded. The
line TC GAZ 002 gave the maximum seed yield per
plant (22.09g) but the local gave the highest seed
yield (784.82 kg/ha).

Cultural management

Effect of seed rate on growth and vyield of
ajowan

A field experiment was conducted at Spices
Research Sub-Centre, Faridpur during rabi season,
2019-20 to find out the optimum seed rate for
growth and yield of ajowan. The trial was set at
high land of Low Ganges River Floodplain (AEZ
12). The experiment was laid out in a RCB Design
with three replications and comprised of different
five seed rate viz. 3.0, 3.5, 4.0,4.5 and 5.0 kg/ha.
Seeds were sown in line. The results revealed that
different treatments had significant effect on yield
and others parameters. The highest seed vyield
(1051.44 kg/ha) was recorded from the treatment of
4.5 kg seed/ha followed by the seed rate 4.0 kg/ha
(1020.62kg). The lowest seed yield (925.46 kg/ha)
was observed at 3.00 kg seed/ha.

86

Spices Crops

Isabgul

Varietal development

Collection, conservation, cataloguing and
evaluation of isabgul (Plantago ovata)
germplasm

The experiment was conducted at the research field
of Regional Spices Research Centre, Magura
during rabi season, 2019-20 to evaluate the
performance of different Isabgul (Plantago ovata)
germplasm and to select the promising one(s) for
releasing a variety. Four germplasm was collected
from different part of Bangladesh. The experiment
was laid out in randomized complete block design
with three replications. The highest plant height
(42.33cm), number of tillers per plant (7.33),
number of leaves per plant (74), Length of leaf
(30.00 cm), number of spikes per plant (29.0),
length of spike (4.03cm), 1000 seeds weight (2.0g)
and seed yield (823kg/ha) was found from the
Isabgul line PO-001 and the lowest Plant height
(39.67cm), number of tillers per plant (6.33),
number of leaves per plant (69.33), length of leaf
(26.33 cm), number of spikes per plant (23.0),
length of spike (3.67cm), 1000 seeds weight
(1.87g) and seed yield (705kg/ha) was found from
the Isabgul line PO-004.

Bay leaf

Varietal development
Evaluation of bay leaf germplasm

The study was conducted at spices research sub-
station, BARI, Jaintiapur, Sylhet from 2014 to
2019. Three bay leaf germplasm were initially
selected for the study. But after releasing of BARI
Tejpata-1, it was added to the study as a check. A
wide variability was observed in different
parameters such as pungency and leaf size, leaf
thickness, vyield, pest and diseases infestation
among the germplasm studied. CT Jai-001 was
superior with biggest leaf followed by BARI
Tejpata-1. Among the accessions CT Jai-001 also
gave highest yield followed by CT Jai-003.
Moreover, CT Jai-003 was superior having the
maximum leaf pungency and aroma. Therefore, CT
Jai-003 could be selected as a variety for farmers’
cultivation.




Nutrient and water management

Effect of nutrient management on growth and
leaf yield of bay leaf

A field experiment was conducted to study the
response of different nutrient management package
for yield and quality of Bay leaf, conducted during
2019-2020 at Experimental bay leaf garden of
Regional Spices Research Centre, BARI, Gazipur.
It comprised on 05 nutrient management treatment
of bay leaf in recommended block design with two
replications. The growth parameters of bay leaf
were significantly affected by the different
management packages. The maximum increase in
plant height (15cm), the plant height (3.90cm),
annual shoot growth (15.16cm) and leaf area (19.23
cm?) was observed in the treatment T4: 165-70-
150-40-5-3g NPKSZnB + 4 kg mustard oil cake
tree’lyear?. The maximum number of leaves per
feet of shoot (18.17), leaf dry weight (1.47g), leaf
yield (7.70 kgtree™*) were found significantly higher
by the application of 165-70-150-40-5-3g
NPKSZnB + 4 kg mustard oil cake tree?lyear? is
recommended for bay leaf cultivation in the study
area.

Plum

Nutrient and water management

Effect of nutrient management on fruit yield and
quality of plum

A field experiment was conducted to study the
response of different nutrient management package
for yield and quality of plum cv. BARI
Alubukhara-1, conducted during 2019-2020 at
Experimental plum orchard of Regional Spices
Research Centre, BARI, Gazipur. It comprised on
05 nutrient management treatment of plum in
recommended block design with two replications.
The growth parameters of plum were significantly
affected by the different management packages.
The maximum increase in plant height (23cm), the
plant height (3.63m), annual shoot growth
(13.80cm) and leaf area (12.80 cm?) was observed
in the treatment T4: 250-100-150-40-5-4g

NPKSZnB + 3kg mustard oil cake treeyear?. The
maximum number of fruit set per feet of shoot
(16.93), single fruit weight (10.93g), fruit yield

-

(12.93 kgtree ) were found significantly higher by
the application of 250-100-150-40-5-4g NPKSZnB
+ 3kg mustard oil cake treelyearlis recommended
for plum cultivation in the study area.

Post-harvest technology

Development of shelf stable value added
products from plum (Prunus domestica)

The present study was concerned with the different
ingredients of developed plum pickles depending
on the processing techniques used. The
acceptability of  processed  pickles  were
organoleptically evaluated by the panelists using 1-
9 hedonic scale. The panelists were selected at
random from different class of people. The
panelists tasted the products and assigned marks for
colour, flavor, texture, pungency, taste and overall
acceptability. The mean score for colour, flavor,
texture, pungency, taste and overall acceptability
showed that all samples secured score within the
acceptable limit ranging from 6.6 to 8.1, ranking
‘like slightly to ‘like very much’. The test score
indicated that among three samples, the pickle
which was processed with puncturing was most
acceptable. Storage studies were carried out for up
to twelve months at room temperature (25-30°C) at
an interval of one month up to first 4months and at
an interval of 2 month for the consecutive 8
months. Organoleptic taste testing showed that all
the developed products were accepted by the
panelists. The study thus shows that high quality
shelf-stable plum pickle can be developed utilizing
available low cost processing processes and
thereby, post-harvest losses of plum can be reduced
to an acceptable level.

Formulation of different processed products
from plum

This main objective of plum processing is minimize
post-harvest loss and to supply wholesome, safe,
nutritious and acceptable processed food to
consumers throughout the year. Hence a study was
conducted to develop processed plum products
namely murobba, bar, candy and jam to evaluate,
their sensory characteristics like the
appearance/colour, flavor, taste, pungency, texture
and overall acceptability. The study also showed
that murobba can stored in room and refrigerated
temperature more than one years. On the other hand
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bar, candy and jam can stored in room temperature
only for three month but in refrigerated temperature
it can be stored for more than one years. The results
also noticed that all the plum processed products
were acceptable equally to consumers. In statistical
analysis it was already shown that all the samples
were statistically identical.

Black pepper

Cultural management

Effect of different living and non-living
standards on the establishment, growth and
yield of black pepper cv. BARI Golmorich-1

An experiment was conducted to study different
living and non-living standards on the
establishment, growth and yield of black pepper cv.
BARI Golmorich-1 at Spices Research Sub-station,
BARI, Jaintapur, Sylhet from September’ 2018 to
May’ 2019. The experiment consists of three
different living and non-living standards as
treatment viz. Ti;= Reinforced concrete posts,
T,=Bhadi tree (Lanneagrandis D.) and Ts=Mandar
tree (Erythrina indica). The experiment was
conducted in RCB Design with four replications.
The vines in Bhadi tree exhibited superior
performance with respect to average height of vine
(215.67 cm) and average number of branches/vine
(14).

Effect of different standard on growth and yield
of black pepper (P. nigrum)

The experiment was conducted at Hill Agricultural
Research Station, Khagrachari during May, 2019 to
February, 2024.jantia Golmorich was considered
for evaluation in RCB design with three
replications. The highest plant hight was found in
Sesbania grandifolia (7 fit). Similerly the highest
Leaf width was found 6.33cm in Sesbhania
grandifolia. The highest internode length was found
in Iron shandard surrounding by half inch iron
mesh.

Effect of different potting media on the success
and survivability of black pepper cutting in
nursery

The experiment was conducted at Spices Research
Sub-station, Citrus research station, Bangladesh
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Agricultural Research Institute, Jaintiapur, Sylhet
during the period from May 2020 to July 2020 to
select suitable potting media for quality planting
materials production. There were nine treatments.
viz. T1 = Soil , T2 = Cocodust, T3 = Soil +
Cocodust (1:1), T4 = Soil + Vermicompost soil
(1:1), T5 = Soil + FYM (1:1), T6 = Cocodust +
Vermicompost (1:1), T7 = Cocodust + FYM (1:1) ,
T8 = Soil + Cocodust + Vermicompost (1:1:1), T9
= Soil + Cocodust + FYM (1:1:1) with three
replications. The study revealed that, among the
different growth media Cocodust + Vermicompost
(2:1) helped in early sprouting (17 days) and
highest success (100%). However, the cuttings
raised on Cocodust + Vermicompost (1:1)
significantly increased the different root and shoot
parameters of cuttings such as, survivality
(94.33%), number of leaves per cutting (4.67),
number of primary roots cutting (15.67), length of
root (24 cm), length of shoot (37 cm), fresh weight
of root (1.05 g), dry weight of root(0.070 g), fresh
weight of shoot (12.9 g) and dry weight of shoot
(2.72 g). Hence the study suggested that, the
cuttings grown in the media T7= (Cocodust +
Vermicompost; 1:1) were apparently best for
propagating of Black pepper cuttings.

Influence of different colored shade nets on the
success and growth of black pepper cuttings in
nursery

The study was undertaken in pepper nursery at
Spices Research Sub-Station, Jaintapur, Sylhet
during February to April 2019 with red, black,
green, blue, white and yellow color shade nets
(60%). Black pepper is a perennial spice crop
which is conventionally propagated vegetatively
using runner shoots produced from the base of the
plant. The ideal time for raising pepper nursery is
March to June. Most of the pepper nurseries are
roofed with green shade nets (60%). Growth with
respect to number of well-developed leaves and
height of the plants was also higher under red shade
net. The highest mean plant height of 32.26 cm was
observed under red shade net and lowest under
black shade net (25.37 cm). The highest mean
number of well developed leaves per plant was
observed under red shade net (12.67 nos.) followed
by 11.35 nos. under black shade net and 10.27 nos.
under green shade net. There was no significant




difference in percent establishment of cuttings and
number of nodes under different color shade nets.
But plant mortality was significantly less under red
shade net nursery. The study revealed that color of
the shade net has an effect on growth parameters
black pepper cuttings in nursery.

Chaba

Varietal development
Collection and evaluation of chaba (Piper chaba)

The experiment was conducted at the research field
of Regional Spices Research Centre, Magura
during kharif 1 season, 2018-19 to evaluate the
performance of different Chaba germplasm and to
select the promising one(s) for releasing as a
variety. Six germplasm namely PCmag-001,
PCmag-002, PCmag-003, PCmag-004, PCmag-005
and PCmag-006 were collected from khulna region
of Bangladesh and transplanted into different tree
species of Regional Spices Research Centre,
Magura. Different morphological data on leaf
shape, leaf color, average leaf length of leaf
blade(cm), wide of leaf blade (cm), stem color,
plant height (cm), number of branch, number of
leaves,), internodes length (cm) and vine diameter
(cm were recorded. Among the six germplasm
heighest plant height (450 cm), number of branch
(35), number of leaves (350), internodes length (16
cm) and vine diameter (2.5 cm) was recorded from
PCmag-001 line followed by PCmag-002.

Other

Varietal development

Collection and evaluation of indigenous spices
crop under Sylhet region

The study was conducted at Citrus research Station
(CRS), Jaintapur, Sylhet. Different germplasm of
eight different indigenous spices crop were

collected from different location of Sylhet region.
These germplasm are kept in controlled condition
in net house and will be further evaluated will be
done.

Collection, evaluation and conservation of
aromatic and medicinal spice crops

Traditional and herbal medicines have attracted the
attention of researchers all around the world and
despite the development of synthetic drugs, demand
for plant-based medicines is growing. The main
reason for this growing trend is increasing public
concerns about the adverse effects of synthetic
medicines. Traditional medicine is two important
issues that should be noted to achieve effective
herbal medicines with considerable therapeutic
effects. Traditional medicine is based on experience
of people over centuries and ethno-botany is based
on recognition of the native plants. Bangladesh has
very high plant diversity because of its different
climate, ecosystems and soil conditions. Regarding
increasing demand for medicinal plants, this study
aimed to collect some native plant varieties to
know having the medicinal properties and to study
the morpho-physiological behavior of spices and
other crops. In the present study, the plant species
were collected during years 2019-2020 and
systematically identified. The traditional and local
uses of collected plants were questioned through
interviews with local people and healers. About
102 plant species were collected and identified.
They had various therapeutic effects. Lamiaceae
and Asteraceae families had the highest use among
the collected plants. Herbal medicines in this area
are mostly used to treat digestive and respiratory
system disorders. They have economical values and
should be studied and explored more detailed.

Cultural management

Performance study of selected spices, fruits and
vegtables for roof top gardening

The experiment was conducted at Spices Research
Centre, Shibganj, Bogura during 2019-2020 with a
view to study the performance of some selected
spices, fruits and vegetable crops for roof top
gardening, to ensure year round supply of fresh
spices, fruits and vegetables, effective utilization of
space, to increases the monetary value of
land/apartment and to facilitate clean environment.
Different spices, vegetables and fruit crops were
used in this study and the study is going on.
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Eggplant

Genetic diversity of eggplant germplasm during
for summer

The study was conducted at the experimental field
of Olericulture Division, HRC, BARI, Gazipur
during the summer season of 2018 to assess the
extent of genetic diversity among 21 eggplant
germplasm. The collected germplasm originating
from local and exotic sources were subjected to
cluster analysis. The germplasm was constellated
into five distinct groups with the range of 1
germplasm in cluster 1V to 8 germplasm in cluster
I1. The inter-cluster distance in all cases was larger
than the intra- cluster distance. Maximum inter-
cluster distance (31.80) was observed between
germplasm of cluster IV and V followed by cluster
Il and 1V (30.50) and minimum was found between
germplasm of cluster | and 11 (4.36). The highest
intra cluster value (1.264) was observed in cluster
I. Cluster V was constituted of four germplasm
and exhibited lowest mean value for days to 1st
harvest (92), FSB infested fruit (13.70 %), bacterial
wilt infestation (1.67 %) and mean highest value
for average fruit weight (136 g), plant height at 1st
harvest (68 cm), while second highest value for
number of marketable fruit (24.3), fruit yield (3.29
kg/plant), fruit yield (36.2 t/ha). Considering the
group distance and inter-genotypic crosses between
the members of cluster IV and V and cluster 11 and
IV would exhibit high heterosis. But in case of the
cluster means values and yield contributing
performance cluster 111, cluster 1V and cluster V
performed well. Therefore, inbred belong to cluster
I11, cluster 1V and cluster V will be given higher
priority for crossing in future hybridization
programme.

Evaluation of eggplant lines for summer at
Jamalpur region

The experiment was conducted at the research field
of HRC, Regional Agricultural Research Station,
BARI, Jamalpur during the summer season of 2019
to 20 to develop new high yielding OP variety.
Twelve collected eggplant lines viz. SM Jam-001,
SM Jam-002, SM Jam-011, SM Jam-012, SM Jam-
013, SM Jam-014, SM Jam-015, SM Jam-016, SM
Jam-018, SM Jam-020, SM Jam-021 and SM Jam-
022 were evaluated at RARS, Jamalpur. The
highest (90) number of fruits per plant was noted
from the line SMJam-014 and the lowest (7)
number of fruits per plant was noted form the line
SMJam-016. The maximum yield (52.71 t/ha) was
produced by the line SMJam-014 and the minimum
yield (7.8 t/ha) was produced by the line SMJam-
016. Considering high yield, EFSB infection, BW
infestation tolerance, fruit shape and color the lines
SMJam-016was found promising.

Preliminary vyield trial
eggplant lines for winter

A study on the performance of thirty-seven
eggplant lines with BARI Begun-4 (as check) was
conducted at the experimental farm of Olericulture
Division, HRC, BARI, Gazipur, during the winter
season of 2019-20 to observe the performance of
the selected lines. The early harvested lines were
SM373 (94 days), SM354, SM361, SM383, SM402
(95 days), SM355, SM398, and SM403 (96 days).
The heaviest fruit was produced in SM405 (253 g),
followed by SM404 (247 g), SM403 (223 g),
SM408 (215 g), SM407, SM 406, SM364A (213
g), SM361 (205 g), while the lightest fruit was
produced by SM314 (71 g). The range of eggplant
fruit and shoot borer infection was 6.67-20.67%,
while the bacterial wilt infestation was 0.00-6.67%

of purple coloured



mortality. Five types of fruit shape were observed
viz., oblong (12 lines), elongate (7 lines),
cylindrical (14 lines), round (3 lines), oval (2 lines),
while 3 types of purple colored was observed viz.,
purple (19 lines), black purple (13 lines), deep
purple (6 lines) among the 38 eggplant lines.
Considering earliness, high yield, EFSB infection,
BW infestation tolerance, fruit shape and color the
lines SM310, SM313, SM322, SM325, SM327,
SM337, SM354, SM373, SM405 were found
promising.

Preliminary yield trial of green colored eggplant
lines for winter

The study was conducted with 23 eggplant lines/
variety at the farm of Olericulture Division, HRC,
BARI, Gazipur during the winter season of 2019-
20 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 range of days to first harvest was 95-
105 days, while line SM 011 required minimum 95
days. The heaviest sized fruit was harvested by
SMO021 (287 g), while the range was 83-287g. The
other bigger sized fruits were SM013 (256 @),
SM275 (246 g), BARI Begun-6 (215 g), SM291B
(211 g). The range of fruit infection by eggplant
fruit and shoot borer (EFSB) was 8-23%, while
equal or less than 15% infection was in ten lines. In
case of bacterial wilt (BW) infestation at field level
performance, zero percent incidences were
observed in fourteen lines. The highest fruit yield
was produced by SM275 (67.04 t/ha) with the
range of 38.85- 67.04 t/ha, while the other higher
yielder lines were SM 332 (59.26 t/ha), SM 253B
(58.15 t/ha), SM 358 (54.74 t/ha), SM 334 (53.29
t/ha). Considering earliness, tolerance to fruit
infection by EFSB, bacterial wilt infestation,
attractive fruit shape and green fruit color, the lines
SM83A, SM253B, SM275, SM332, SM334,
SM358, SM369 were found promising. So these
seven lines can be selected for further confirmation.

Advanced yield trialof eggplant lines for winter

A study on the performance of twenty-four selected
advanced eggplant lines with BARI Begun-4 (as
check) was conducted at the experimental farm of
Olericulture Division, HRC, BARI, Gazipur, during

the winter season of 2019-20 to observe the
performance. Among these 25 lines, SM 232 was
the earliest (98 days), while the maximum number
of fruit (36) was recorded by the line BARI Begun-
4 which was at par with SM232-3, SM 232A1,
SM232A-4 while the heaviest fruit was produced in
SM181B (173.67g) and which was at par with
SM293C which was statistically similar with
SM217 (169.67 ¢g). The longest fruits were
produced by the line SM181E (23.30 cm) while the
highest diameter fruit was recorded from SM293B
and SM293C (9.83 cm). The calculated fruit yield
was ranged from 26.61 to 56.79 t/ha. The lines
SM232A-6 (56.79 t/ha), SMI18lE (56.28
t/ha),SM181B (56.23 t/ha), SM217 (54.86 t/ha),
SM293 C (54.70 t/ha), SM293B (52.75 t/ha) and
BARI Begun- 4 (52.64 t/ha) produced the highest
yield per hectare. In case of fruit and shoot borer
infestation, the minimum infestation by fruit and
shoot borer was observed in SM232A-1 (10.33%)
which was identical similar with BARI Begun-4
(11.00 %), while the maximum infestation was
SM217 (19.33 %). Considering earliness, high
yield, EFSB infection, BW infestation tolerance,
fruit shape and colour the lines SM232A-6,
SM181E, SM181B, SM236A, SM293C, SM293B
were found promising and may be recommended
for RYT.

Advanced vyield trialof eggplant lines during
summer

A study on the performance of seventeen selected
advance eggplant lines with BARI Begun-8 (as
check) was conducted at the experimental farm of
Olericulture Division, HRC, BARI, Gazipur, during
the summer season of 2019 to observe the
performance of the eggplant lines. The days to first
harvest the range was 83.00- 99.00 days, while the
highest number of marketable fruits/ plant was
counted in SMO011 (88) and heaviest fruits were
produced in SM275 (167.22 g), SM253B (150.67
g), SM181E (144.55 g). The range of fruit yield/
plant was 1.98 - 4.39 kg, while the range of EFSB
infection was 11.67 - 18.67 % and the lines viz.,
SMO083A, SMO083E, SM222C, SM222D, SM232,
SM275, SM286B, and BARI Begun-8 showed field
level tolerant against BW infestation (0.00%).
Considering earliness, high yield, EFSB infection,
BW infestation tolerance, fruit shape and color the
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lines SMO011, SM286B, SM253B, SM275,
SM181E were found promising and may be
recommended for RYT during summer and rainy
season.

Advanced vyield trial of eggplant lines for winter
at Jamalpur region

The study was conducted at the research field of
HRC, Regional Agricultural Research Station,
BARI, Jamalpur during the winter season of 2019-
2020 to develop new high yielding OP variety. Five
eggplant lines viz. SM Jam-003, SM Jam-011, SM
Jam-015, SM Jam-017, SM Jam-024 and BARI
Begun-6 as check were evaluated at RARS,
Jamalpur. The highest (20.13) number of
fruits/plant was counted from the line SM Jam-003
and the lowest (10.00) number of fruits from SM
Jam-024. The longest fruit was recorded from SM
Jam-003 (17.77 cm) and the shortest was from SM
Jam-015 (13.09 cm). The heaviest fruit was found
in SM Jam-015 (347.47 gm) and the smallest fruit
was observed in SM Jam-003 (158.27 gm).
Maximum vyield (3.53 kg/plant and 41.22 t/ha) was
produced by the line SM Jam-015 and minimum
yield (2.48 kg/plant and 29.52 t/ha) was produced
by SM Jam-017. Highest BSFB infested fruit were
observed in BARI Begun-6 (5.77%) and lowest
was in SM Jam-003 (2.60%). Considering high
yield, EFSB infection, BW infestation tolerance,
fruit shape and color the lines SM Jam-015 was
found promising and may be recommended for
RYT.

Regional yield trial of eggplant lines for winter

A study on the performance of ten eggplant lines
with BARI Begun-4 and BARI Begun-6 as check
was conducted at the experimental field of
Olericulture Division, HRC, BARI, Gazipur along
with different RARS of BARI viz., Akbarpur,
Hathazari, Ishwardi, Jamalpur, Rahmatpur, Iswardi,
Burirhat, Cumilla of Bangladesh during the winter
season of 2019-20 to develop new high yielding OP
varieties. In case of days to 1 harvest, SM 216 was
the earliest (100 days) while the highest marketable
fruit/ plant were found in SM 233 (65). The highest
average fruit weight was obtained from the line SM
407 (344.00 g). The range of fruit yield was 48.67
to 86.06 t/ha. The highest fruit yield was obtained
from SM 407 (86.06 t/ha) and which was followed
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by SM216, SM 233, SM 405 (Purple colored) and
SM 407, SM 220 (Green colored). Minimum
infection by fruit and shoot borer was observed in
ISD35 (13.00%). In field level performance, 0.00-
3.33 percent bacterial wilt infestation was observed
among the lines. Considering earliness, high yield
and maximum tolerance level to fruit and shoot
borer, bacterial wilt, the lines SM216, SMZ233,
SM405 (Purple colored) and SM 407, SM 220
(Green colored) were found promising. By this
time SM 407 has been released variety as BARI
Begun-12. Among the rest lines, SM216, SM233,
SM405 (purple color) SM 220, ISD 35 (Green
color) may be recommended for another year trial.

Heterosis studies in green colored eggplant
hybrids

A study was conducted in eggplant to estimate the
magnitude of heterosis for yield and its nine yield
related components. Twenty-one green colored
eggplant hybrids generated from 7 x 7 diallel cross
(excluding reciprocals) along with their green
colored parents evaluated in a Randomized Block
Design with three replications at Olericulture
Division, HRC, BARI, Gazipur, Bangladesh.
Appreciable heterosis was found over better parent
for all the traits studied in desirable direction. In
case of days to first harvest 19 hybrids showed
significant  negative better parent heterosis
indicating earliness, while 13 hybrids showed
significant positive heterotic response for number
of marketable fruit with ranged from 8.00 to 55.29
per cent. There was significant observation in
EFSB infected fruit and bacterial wilt infestation
parameters. Considering days to 1st harvest,
number of marketable fruit, average fruit weight,
fruit length, fruit diameter, EFSB infected fruit,
bacterial wilt infestation and fruit yield hybrids
11x12, 11x21, 11x221B, 12X13, 12X21, 12X221B,
21X221B performed higher better parent heterosis.
The present study reveals good scope for isolation
of pure lines from the progenies of heterotic Fis as
well as commercial exploitation of heterosis in

eggplant.

Regional yield trial of green coloured eggplant
hybrids

The study was conducted with five advance Fi’s
lines at the farm of Olericulture Division, HRC,




BARI, Gazipur along with different RARS
(Akbarpur, Jashore, Hathazari, Ishwardi, Jamalpur,
Rahmatpur, Burirhat) of BARI during the winter
season of 2019-20 to develop new high yielding
hybrids having tolerance to eggplant fruit and shoot
borer and bacterial wilt. The hybrids varied
significantly for their response to all characters
(P<0.05). The early harvested hybrids were Fq
21x11, F; 204 Ax11 (101.33 days), while the
highest number of marketable fruits per plant was
counted by BARI Hybrid Begun-4 (37.21) and the
heaviest fruit was produced in F; 21x11 (147.33 g).
Zero percent bacterial wilt incidences was observed
in F1 12x11, F; 21x11, BARI Hybrid Begun-4,
while the range of EFSB infection was 10.23 -
16.43 %. The higher fruit yield was recorded from
the line F1 204 Ax11 (55.34 t/ha) and F; 13x12
(54.67 t/ha). Considering earliness, tolerance to
fruit infection by EFSB, bacterial wilt infestation,
attractive fruit shape and fruit colour, the hybrids F1
204 Ax11 and F1 13x12 were found promising. So,
these two green colored hybrids viz., F1 204 Ax11
and F1 13x12 can be selected for releasing as new
hybrid variety.

Regional yield trial of purple colored eggplant
hybrids

The study was conducted with seven purple colored
advanced F; lines at the farm of Olericulture
Division, HRC, BARI, Gazipur along with different
RARS (Akbarpur, Jashore, Hathazari, Ishwardi,
Jamalpur, Rahmatpur) of BARI during the winter
season of 2019-20 to develop new high yielding
hybrids 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 highest number of marketable fruits
per plant was counted by F; 203X233 (52.23)
followed by BARI Hybrid Begun-3 (43.23), F1
14X233 (43.19) while the heaviest fruit was
produced in F1 203X5 (155.33 g) followed by F;
18X233 (135.00 g). Bacterial wilt incidences were
observed nil in F; 203X5, F1 203X14, F; 203X233,
BARI Hybrid Begun-3, while the range of EFSB
infection was 11.00 - 16.98 %. The higher fruit
yield was recorded from the line F; 5X216 (62.83
t/ha), statistically similar with F; 14X5 (61.54 t/ha),
followed by Fi1 14X233 (57.94 t/ha), F1 18X233
(56.86 t/ha). Considering earliness, tolerance to

fruit infection by EFSB, bacterial wilt infestation,
attractive fruit shape and fruit color, the purple
colored hybrids F, 5X216, F1 14X5 were found
promising. So, these two purple colored hybrids
viz., F1 5X216, F; 14X5 might be selected for
releasing as new purple colored eggplant hybrid
variety.

Effect of fruit bagging for EFSB free quality
eggplant production

The study was conducted with 6 treatments viz., i)
Imported brown bag ii) Local brown bag iii)
Imported white bag iv) Tracing paper bag v) HDPE
bag vi) Open fruit (control) to study the technical
feasibility of bagging the eggplant fruits during
production to protect them against eggplant fruit
and shoot borer (EFSB). Fruits were bagged at fruit
set time, and evaluated for days to 1st harvest,
number of marketable fruit, aborted fruit (%),
average fruit weight (g), fruit length (cm), fruit
diameter (cm), fruit yield per plant (kg), eggplant
fruit and shoot borer (EFSB) infection (%), spotted/
scratched fruits (%), fruit skin colour and fruit yield
(t/ha). The highest average fruit weight (348.33 )
was obtained from fruits bagged with HDPE bag,
followed by local brown bag (327.00 g), imported
white bag (315.00 g), while lower weighed fruit
was obtained from tracing paper bag (310.00g).
Zero percent damage by eggplant fruit and shoot
borer (EFSB) was observed in all treatments except
the control treatment viz., open fruit where 20.00%
infection was observed. The highest fruit yield was
produced in imported white bag (58.37 t/ha),
statistically similar with local brown bag (58.80
t/ha) followed by tracing paper bag (52.70 t/ha).
The bagging of eggplant fruits with imported white
bag, local brown bag and tracing paper bag were
more effective in reducing damage by eggplant
fruit and shoot borer than the other bagging
treatments and the control. These three treatments
produced higher number of consumers preferred
fruit, without negative effects on the color of the
skin, fresh weight and fruit abortion, thus resulting
in higher economic gains.

Effect of different rootstock for higher eggplant
production

A field experiment was conducted at Olericulture
Division, HRC of BARI, Gazipur, Bangladesh,
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during the period from September 2019 to April
2020 to study the effect of different rootstock for
higher eggplant production. Among the eight
treatments, eggplant can be grafted on seven

rootstocks viz., Fi (13X12), EG203, SM262,
SM275, BB-8, BB-10, SSwith desired scions-
BARI Hybrid Begun-4 (BHB-4). There was
significant differences found in the success rate
among the cultivated and wild rootstocks. Fi
(13x12), BB-8 and BB-10 rootstocks, which had
higher percentages of graft success 96%. Among
the 7 grafted treatments, SS+BHB-4 (56.72 t/ha),
SM262+BHB-4 (48.45 t/ha), F1 (13x12)+BHB-4
(46.53 t/ha) produced more than 45 t/ha. So, these
three rootstocks may be selected considering higher
yield. However, the study was conducted during
winter season. So, to draw a complete conclusion it
is needed to conduct this experiment during
summer season.

Screening of brinjal genotypes against salinity at
germination and early seedling growth stage

The impact of three levels of sodium salt (NaCl)
(0.0, 8.0 and 12.0 dS/M) on 11 eggplant varieties
(V1 = BARI Begun-1, V, = BARI Begun-4, V3 =
BARI Begun-5 V4 = BARI Begun-6, Vs = BARI
Begun-7, Ve = BARI Begun-8, V7 = BARI Begun-
10, Vs = BARI Bt Begun-1, Vo = BARI Bt Begun-
2, V 10= BARI Bt Begun-3 and Vi1 = BARI Bt
Begun-4) was studied at the laboratory of Plant
Physiology Section, HRC, BARI, Gazipur to find
out the salt tolerant brinjal genotypes at
germination and early seedling growth stage. The
experiment was conducted in CRD with three
replications. Growth and germination parameters of
brinjal varieties were investigated under salt stress.
Results of this study showed a considerable
decrease in growth criteria (seedling length, root
length, seedling fresh weight and dry weight with
the increase in salinity levels. In conclusion,
eggplant genotypes showed variation in their
response to salt tolerance and the three varieties
BARI Bt begun-2, BARI Begun-1 and BARI
Beugun-7 performed better at 8 dS/m salinity level
compared to other varieties.

Screening eggplant germplasm for resistant to
bacterial wilt

Twenty-one eggplant accessions were evaluated for
resistance to Ralstonia solanacearum grown under
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artificial inoculated conditions during 2019-2020
cropping seasons. Two lines such as 20x11 and
1x12 gave highly resistant reaction under field
condition in Gazipur. Wild Solanum (Solanum
sisymbriifolium), two lines of eggplant i.e 11x220,
221Bx83B, BARI Begun-8 and BARI Begun-10
showed resistant reaction. Single line i.e. 233x20
showed moderately resistant reaction. Three lines
showed moderately susceptible and six lines
showed susceptible reaction where, four lines gave
highly susceptible reaction to R. solanacearum.

Screening eggplant germplasm against root-knot
nematode

Twenty eggplant varieties/lines were tested in a
nematode infested sick bed for their resistance to
root-knot nematode during 2019-2020 cropping
season. Among them six lines Solanum
sisymbrifolium, 12x21, 11x353, 4x359, SM-359-
NS and 1x12 were found resistant, five lines 13x12,
11x220, 13x221B, 221Bx83B and 20 x11 gave
moderately  resistant, one line moderately
susceptible, five lines were found susceptible, two
lines were highly susceptible to root knot
nematode.

Tomato

Multi-location yield trial of selected resistant
tomato lines/genotypes against different insect
pests and diseases

A multi-location yield trial was conducted on WVC
(The World Vegetable Centre-former AVRDC)
supplied tomato entries to study the yield, pest and
diseases resistance and quality attributes at the
experimental field and laboratory of Olericulture
Division of HRC, BARI, Gazipur, Bangladesh (On-
Station) along with six farmers field at Bogura,
Thakurgaon and Panchagarh (defined as Bogura:
Location-1 included four farmers and Thakurgaon
and Panchagarh-Location: 11 included two farmers)
during the winter season of the year 2019-20. There
were 5 selected tomato lines lines viz.

SL0403=CLN3900D-18B; SL0405= CLN3902D;
SL0411= CLN3961C; SL0413= CLN3853C; and
SL0416= CLN3902C along with one local check
BARI Tomato -19 were included in this study.




Based on the on station results (results of Gazipur-
HQ), the findings of major parameters revealed
that: days to 50% flowering was observed uniform
that was confined in 51.0-57.0 days. In respect of
fruit number/plant the highest number of fruits
(26.0) was counted in the line SLOSL0416 and the
lowest number of fruits was counted in SL0411
(23.0). In the case of average fruit weight, the
largest fruit was harvested from SL0403 (86.819)
followed by SL0413 (81.45g) and the lowest
average fruit weight were obtained from SL0411
(62.45g). The marketable fruit yield/plant varied
from 2.30 to 1.86kg. The highest marketable fruit
yield (55.38 t) was obtained from the entry
SL0413. Though the line SL0411 is low yielding
(47.11 t) among the entries but due to its earliness,
this line may be used in cropping pattern to
increase cropping intensity. The length and width
of fruits, TSS, P", pericarp thickness and locules
number/fruit of different lines varied significantly.
The line SL0413 exhibited the highest (10.0 days)
shelf life at the ambient temperature of 26-27°C.
Number of seeds/fruit showed significant different
among the lines studied which was ranged from
79.0 to 100.0. Most of the lines showed better
performance in terms of pest and disease resistance.
The yield performance at farmer’s field over
location revealed that except the line SL0411 other
four lines showed higher yield but in spite of low
yield the line SL0411 appeared to be as early and
short period harvestable. An identical scenario was
also recorded in on station trial. The mean yield
was varied over locations, the highest average yield
(56.81 t) was recorded from the field of farmer-02
of location-11 while the lowest yield (48.18 t) was
measured from the field of farmer-03 of location-I.
The yield performance at other farmer’s field was
similar which ranged from 50.00 to 55.56 tons. In
the case of quality attributes, the highest firmness
(12.46 Newton) showed in the line SL0416 that
indicated hardiness of fruit which may be good for
distant transportation. Yield performance at

farmer’s field trial also indicated same yield trends.
Regarding other qualitative traits, all the lines
found to be promising. The experiment may be put
into the regional yield trial at different agro-
ecological zones of Bangladesh to confirm the
results aiming to release as new dual purpose
tomato variety.

Evalution of semi determinate tomato lines in
net house

A study on evaluation of selected semi determinate
tomato entries was conducted under the net house
of Olericulture Division of HRC, BARI, Gazipur
during the winter season of 2019-20. There were 8
selected tomato lines (selected from exotic and
local sources) namely- SL0419, SL0420, SL0421,
SL0422, SL0424, SL0504, SL0505, SL0507 and
BARI Tomato-15 (as check) included for this study
for selecting superior semi determinate tomato
lines. All the lines showed difference in the most of
the parameters studied. The line SL0419
contributed the highest per plant yield (3.10 kg)
with good shelf life (16.00 days) having 29 days
harvestable period. Above 2.75 kg of fruit yield
was exhibited from three lines (SL0420, SL0507
and SL0514). Number of seed per fruit varied
ranged from 76.00 to 143.00. Virus infection was
recorded up to 0-7.00% at 75 days after sowing
(DAS) under field condition. But no virus was
infected in SL0419, SL0420, SL0421 and SL0422
tomato entries. Based on different traits, the entries-
SL0419, SL0420, SL0504, SL0O507 and SL0514
found to be promising and these tomato lines may
be selected for advance yield trials under net house
in the next year for further study.

Combining ability in summer tomato through
line x tester method

The experiment involving eight lines, two testers
and 16 crosses evolved through line x tester method
was conducted to evaluate lines, and to determine
general combining ability (GCA) and specific
combining ability (SCA) effects in summer tomato.
It was established in the research field of Vegetable
Division of BARI, Gazipur during May to
September, 2019. Significant general and specific
combining ability variances were observed for the
characters studied. Variances due to SCA were
higher than GCA for all the characters studied
except duration of harvest. Three lines and one
tester were identified as good general combiners for
combining high yield with desired horticultural
characters. Significant GCA effect was observed in
Line 4 for days to 50% flowering (D50%F) and
yield per plant (Y/pl); Line 5 for D50%F and locule
per fruit (Loc/ft); Line 7 for D50%F and Loc/ft;
and Tester 2 for D50%F, fruits per plant (Ft/pl),
yield per plant and hectare. Three cross
combinations Line 4 x Tester 2, Line 7 x Tester 2
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and Line 8 x Tester 1 manifested significant high
SCA effects coupled with better per se performance
relative to desired horticultural characteristics.
These three hybrids may be more useful in a hybrid
breeding program after investigation at different
agro ecological zones.

Preliminary vyield trial of tomato hybrids for
winter

A study on preliminary yield trial of newly
developed six hybrids was conducted at the
experimental field of Olericulture Division of HRC,
BARI, Gazipur during the winter season of 2019-
20 to assess the yield potentiality for selecting
suitable hybrids. In this study, selected six hybrids
lines- P1XP3, P1xPs, P1xPs, P2XP7, PzXPg, P3xPs were
included and BARI Hybrid Tomato-5 was used as
check and the treatment combinations were treated
as Ti, To, Ts, T4, TsTe, and To respectively. The
most of the parameters were significantly differed
among the tomato entries. The treatment Ts
produced the largest average fruit weight (58.569).
The same entry exhibited maximum yield per plant
(2.69 kg) followed by 2.31 kg fruit harvested from
the treatment T4. The maximum marketable yield
per ha was obtained from Ts (81.21t) followed by
69.73t contributed by the hybrid line T4. The mean
value of virus infection under field condition at 75
DAS was counted 6 to 10%. The magnitude of
virus infection at this stage was not so harmful for
commercial harvest. Considering the vyield
performance, uniformity and other attributes, all the
entries found to be promising. The experiment may
be put into as advance or regional yield trial for
confirming the results.

Preliminary yield trial of tomato hybrids for
summer

A trial was conducted with newly developed eight
summer hybrid tomato entries to evaluate yield
potentials and tolerance level against bacterial wilt
(BW) and virus under field condition at BARI
during summer season of 2019. The treatment
combinations were Ty —P:1XPs; T2 —P2XPg ;Ta-
PsXPs; T4~ P4XPg, Ts- PsXPg; Ts- P5XP3, T+
PsXPsy Tg- P7XPgand To- BARI—Hybrid—Tomato-4
(control). All the parameters were found to be
significantly differed. ). In respect of days to first
and 50% flowering exhibited difference but that
was confined between 44-47 and 48-53 days
respectively. The number of flower cluster/plant
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and number of flower/cluster was also varied from
10.0 to 19 and 5 to 7, respectively. Though the
entries exhibited the higher number flower clusters
but fruit setting tendency was low because of high
temperature. The maximum number of fruits/plant
was counted from the control (31.0) while, the
second highest number of fruit was counted from
the hybrid Tg (29.0) and the lowest number of fruit
beard in the hybrid T3 (13). With regard to fruit
yield per plant, it was revealed that the highest
yield was exhibited from the treatment Ts (1.57kg)
and control BARI Tomato-4 (1.29kg), while, the
lowest yield was recorded in T4 (0.77 kg). There
were four hybrid combinations (T1, Ts, T7 and Tg)
showed good yield which was confined to 33-38
tones. The incidence of wilt infection was the
highest in Ts (10%). The entries were confined
between 6-8% only. The highest virus infection
was recorded in treatment T4 (12%), while other
treatments comprises between 8-10%. Among the
hybrid tomato entries, above mentioned
combinations (T1, Ts, T7and Tg) were considered to
be suitable in terms of pest and diseases tolerance
and horticultural traits and will be worthwhile to
verify the performance in further trial as
preliminary yield trial

Preliminary yield trial of saline tolerant tomato
hybrids and screening against salinity

A study on preliminary vyield trial of newly
developed four hybrids was conducted at the
experimental field of Olericulture Division of HRC,
BARI, Gazipur during the winter season of 2019-
20 to assess the yield potentiality for selecting
suitable F1. In this study, selected four hybrid lines
ViZ., P1XP2, P1XP3, P1XP5, P4xPs were included and
BARI Hybrid Tomato-5 was used as check while,
treatment combinations were treated as Ti, Ta, T,
Ts, and To respectively and in laboratory
experiment, the treatment combination were factor-
A (: G1-P;, G2-P;, G3-P;, G4-P4, G5-Ps, G6-Ps,
G7-P1XP;, G8-P1XP3, G9- P1XPs, G10- P1XPs,
G11- P1XPg, G12- PoXP3 G13- P2XP4, G14- PoXPs,
G15- P2XPs, G16- P3XP4, G17- P3XPs G18- P3XPs,
G19- PsXPs G20- P4XPg, G 21- PsXPs G22-BARI
Hybrid Tomato-4, G23- BARI Hybrid Tomato-8
and G24- BARI Hybrid Tomato-10 and factor-B
(salinity level: wvq (with out-saline-control), V1-100
and V»-150 mM NaCl. The seeds of the tomato




genotypes were obtained from the Olericulture
Division of HRC, BARI, Gazipur and propagated
in the hydroponic site of Plant Physiology Division,
BARI, Gazipur. The most of the parameters were
significantly differed among the tomato entries.
The treatment To (control) produced the largest
average fruit weight (56.12g). The same entry
exhibited the maximum yield/plant (2.31kg)
followed by 2.29 kg fruit harvested from the
treatment T2. The maximum marketable yield/ha
was obtained from T, (67.33t) followed by 66.43t
contributed by the hybrid line To. The mean value
of virus infection under field condition at 75 DAS
was counted 0 to 4%. The magnitude of virus
infection at this stage was not so harmful for
commercial harvest. Considering the yield
performance, uniformity and other attributes, all the
entries found to be promising. The experiment may
be as advance included saline prone area for
confirming the results. In the case of saline
tolerance test the plants exposed to salt stress
presented a significant decline in leaf area, root and
shoot length, fresh and dry weight of the plants
parts, and the reduction rate was lower in G5, G1,
G7, G10, G14 and G16 tomato genotypes than
others. Under salinity stress, these genotypes
reduced more Na+ and less K+, Ca+, K+/N+a and
Cat+/Na+ ratio as compared to other genotypes.
However, in examining the visual appearance G5,
G1, G7 and G10 genotypes were in scale classes 1
and 2. Based on the findings, G5, G1, G7, G10,
G14 and G16 tomato genotypes may be selected as
relatively tolerant against salinity stress.

Regional yield trial of semi determinate tomato
hybrids

A study on regional yield trial of newly developed
five semi determinate hybrids was conducted at the
experimental field of Olericulture Division of HRC,
BARI, Gazipur and Regional Agricultural Research
Station (RARS) viz. Burirhat, Jamalpur and
Rahmatpur during the winter season of 2019-20 to
assess the regional adaptability and vyield

potentiality. In this study, selected five semi-
determinate type hybrids lines like P3xPg (SD),
P4xPg (SD), PsxPg (SD), PexPg (SD)' P7xPg (SD)
were included and BARI Hybrid Tomato-9 was
used as check and the treatment combinations were
Ts, and To, respectively.

treated as T, Ty, T3, T,

There were maximum (13) parameters significantly
differed among the tomato entries. The treatment
Ts produced the largest average fruit weight
(94.89g). The same entry exhibited maximum yield
per plant (4.73 kg) followed by 4.53 kg fruit
harvested from the treatment Ts. The maximum
marketable yield/ha was obtained from the
treatment Ts (96.66 t) followed by 94.80 t
contributed by the hybrid line T3. Tomato fruit may
be harvest about 45 days from the most of the
entries.  Considering the adaptability, yield
performance, uniformity and other attributes, the
entries Tz and Ts found to be promising. As this is
first year result, therefore the experiment may be
repeated in different agro-ecological zones of
Bangladesh for confirming the results.

Regional vyield trial of determinate tomato
hybrids

A study on regional yield trial of four determinate
hybrids was conducted at the experimental field of
Olericulture Division of HRC, BARI, Gazipur and
Regional Agricultural Research Station (RARS)
viz.- Burirhat, Jamalpur and Rahmatpur during the
winter season of 2019-20 to assess the regional
adaptability and yield potentiality of these entries.
In this study, selected four determinate type hybrids
lines like PixP, (D) P1xPs (D), P1xPsg (D), PexP7 (D)
were included and BARI Hybrid Tomato-5 was
used as check while, treatment combinations were
treated as Ty, Ty, T3, T4, and Ty respectively. The
Most of the parameters were significantly differed
among the tomato entries. The treatment Ti
produced the largest average fruit weight (67g).
The T, treatment exhibited maximum vyield per
plant (2.94 kg) followed by 2.93 kg harvested from
the control. Maximum yield per ha was obtained
from the treatment T, (69.58 t) followed by 63.77 t
contributed by the treatment T Considering the
adaptability, yield performance, uniformity and
other attributes, the entriesT, and T4 found to be
promising. The main feature of these entries is
harvestable within short period of time that leads to
fit in the cropping pattern for increasing cropping
intensity. As this is first year result, therefore the
experiment may be repeated in different agro-
ecological zones of Bangladesh for confirming the
results.
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Regional yield trial of tomato lines for multiple
disease tolerance

A regional yield trial of three selected advance
disease tolerant tomato lines with BARI Tomato -
14 and BARI Tomato-15 was conducted at the
experimental field of Olericulture Division, HRC,
BARI, Gazipur, Bangladesh and four regional
stations viz. Jamalpur, Burirhat, Jashore, Ishwardi
during the winter season of 2019-20 to assess the
regional yield performance of the selected lines.
Significant variation was observed among the lines
in respect of different characters studied. Fruit
number/plant was varied from 22.0 to 39.0. The
highest (39.00) number of fruit was counted in
AVTO 1317 followed by AVTO 1229 (36), AVTO
1316 (34) which are statistically similar. Average
fruit weight ranged from 77 to 97g among the
studied lines, where the highest (97g) weight was
measured in the line AVTO 1317 the lowest fruit
weight was observed in check variety BARI
Tomato-15 (77g). Studied entries showed the
uniformity in fruit size. The maximum fruit
yield/plant was obtained from the line AVTO 1317
(3.54 kg) followed by AVTO 1316 (3.28 kg),
AVTO 1229 (3.27 kg) while the lowest fruit
yield/plant was recorded from the check variety
BARI Tomato-15 (1.84 kg). Corresponding per
hectare yield showed the similar trend. The
maximum yield/hectare was obtained from the line
AVTO 1317 (103.8 t) followed by AVTO 1316
(92.3 1), AVTO 1229 (87.5 t) while the lowest yield
was recorded from four variety BARI Tomato-14
(35.4 t) followed by BARI Tomato-15 (38.7 t). The
low yield of check varsities may be due to virus
infestation and low population of plant/per unite
area. Plant height was varied ranged from 108.5 cm
to 143.5 cm. The keeping quality attribute or shelf
life was studied for the tomato lines and it was
observed that the fruits were marketable up to 14.0-
22.0 days, while AVTO 1317 line exhibited the
highest shelf life (22.0 days) in ambient condition
at the temperature of 25-27°C. It was revealed that
none of the tomato varieties under evaluation was
infected by bacterial wilt. The magnitude of
TYLCYV infection indicated that no virus infection
found to be occurred in the lines AVTO 1317,
AVTO 1316 and AVTO 1229 except control BARI
Tomato-14 which was 48% infection. The causes
of virus tolerance may be due to genetic
potentiality of the tomato entries. The result
revealed that considering high yield and disease
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tolerance the tomato lines viz. AVTO1317,
AVTO1316 and AVTO1229 were found to be
promising. The experiment may be repeated for
confirming the results.

Fruit retention effect on yield and seed quality
of tomato

This investigation was carried out in winter seasons
of 2019-20 using BARI Tomato-16 planted in
Olericultural research field, HRC, BARI, Gazipur
to study the response of fruit retention per plant
treatments on yield and seed quality of tomato. The
experiment was laid out in the randomized
complete block design (RCBD) with 4 replications.
Four treatment viz., 3 fruit retention treatments (20,
30, 40 fruits/ plant, containing 4-5 fruits/truss) and
all fruit retention were randomly allotted in each
block. Data on average fruit weight, length and
diameter, marketable yield and total yield and seeds
of 10 fruits per treatment from each replication
were collected. Results showed that fruit retention
per plant had limited effect on tomato yield and
seed quality. Only reduced fruit number (T1)
increased the average fruit weight of tomato. The
largest fruit obtained from T1 (144g) followed by
T, (98.33g). The fruit yields/plant as well as fruit
yield/plot were found to the highest in T4 (3.5kg
and 69.90 kg, respectively). Fruit retention per
plant did not have a significant influence on fruit
length, fruit diameter, 1000-seed weight; percent
seed germination, seedling dry weight and seedling
vigor index. This is first year result. The
experiment was suggested to repeat following year
for confirming the results.

Year round performance of tomato lines and
varieties

The experiment was conducted at the experimental
field of Olericulture Division, BARI, Gazipur
during 2019-20. BARI Tomato-14, BARI Tomato-
15, BARI Tomato-18, BARI Hybrid Tomato-10
and five tomato lines viz. SL 009, SL 119, SL 313,
SL 507 and P3-1 were selected for the trial.
Significant variation was observed among the
varieties/lines for different sowing dates in respect
of different characters studied. BARI Tomato-14
required the highest days to 50% flowering in
August (52) days, December (71) days, April (54)
days and June (56) days sowing whereas BARI
hybrid tomato-10 required the least days for
October (50) days, February (38) days, April (40)




days and June (45) days sowing. The highest
percent fruit set was observed in BARI Tomato-18
for August (36%), October (56%) and December
(48%) sowing and the lowest percent fruit set was
observed in the line SL-507 for the same showing
dates (15%, 33%, 14%). Harvest duration extended
in August and December sowing for all the verities
and lines. The line SL-009 produced the highest
number of fruit for August sowing (36) followed by
BARI Hybrid Tomato-10 (35) and BARI Hybrid
tomato-15 (34). In October and December sowing
BARI Hybrid Tomato-10 produced the highest
number of fruit (42 and 36).The line SL-507
produced the lowest number of fruit for all sowing
dates. The highest individual fruit weight wait was
obtained by the variety BARI Tomato-18 in August
sowing (97g) and October sowing (105g) but in
December sowing the line SL-507 produced the
highest (93g) individual fruit weight. The line SL-
009 produced the highest number of fruit for
August sowing (36) nos. followed by BARI Hybrid
Tomato-10 (35) nos. and BARI Hybrid Tomato-15
(34) nos. In October and December sowing BARI
hybrid tomato-10 produced the highest number of
fruit (42 and 36). The line SL-507 produced the
lowest number of fruit for all sowing dates. The
result revealed that considering yield the varieties
BARI Tomato-14, BARI Tomato-15, BARI
Tomato-18 and the lines SL 009, SL 119 and P3-1
may be suitable for early and late winter
cultivation. As this is first year findings, the
experiment may be repeated for next year to
confirm the result.

Effect of different mulches on growth and yield
of tomato

The study was conducted at the experimental field
of Regional Agricultural Research Station (RARS),
Rahmatpur, Barishal during the winter season of
2019-20 to determine the effect of mulches on
growth and yield of tomato. The treatments of the
experiment comprised seven mulch materials viz.,
sawdust (5 cm thick), Coco dust (5 cm thick), rice
husk (5 cm thick), water hyacinth (chopping and 10
cm thick), black polythene, white polythene mulch,
blue polythene mulch with no mulch as control and
BARI Tomato-15 as a variety. There were no
statistically significant among the parameters of
days to 1st flower initiation, das to 50% flowering,
date of 1st harvest but significantly different among

the other parameters. Mulching significantly
increased the total number of fruits/plant of tomato
over bare plants. The highest number of fruit was
recorded in chopped water hyacinth mulch (30.84)
and the lowest was in white polythene mulch
(20.91). Similar trend was also found in single fruit
weight, being the highest in chopped water
hyacinth mulch (67.62 g). The lowest was in white
polythene mulch (553.08 g). The highest yield was
recorded from chopped water hyacinth mulch
(92.84 t/ha) followed by black polythene mulch
(82.92 t/ha) and the lowest was in white polythene
mulch (61.85 t/ha). As this is first year result, the
experiment may be repeated for confirming the
results.

Screening of hybrid tomato genotypes against
salinity at germination and early seedling
growth stage

A lab experiment was carried out at the Plant
Physiology Laboratory of HRC, BARI, Gazipur
during 28 November-09 December, 2019 to find out
the salinity tolerant tomato genotypes during
germination and early seedling growth stages. The
experiment was conducted in CRD with three
replications. The response of 12 hybrid tomato
varities ( BARI Hybrid Tomato-4, BARI Hybrid
Tomato-5, BARI Hybrid Tomato-7, BARI Hybrid
Tomato-8, BARI Hybrid Tomato-9, BARI Hybrid
Tomato-10,  Rupashi hybrid,  Sonali Hybrid,
Bornali hybrid and Unnayan Hybrid, BARI Hybrid
Tomato-11 and Vi,= Mintoo hybrid) against three
levels of salinity (0, 8 and 12 dS/m) were studied.
The final germination percentage and seed vigour
index along with other attributes were reduced with
increasing the salinity levels. Among 11 tomato
genotypes, BARI Hybrid Tomato- 11, BARI Hybrid
tomato-9, BARI Hybrid Tomato-10 and Mintoo
hybrid performed better at both 8 and12 dS/m during
germination and early seedling stage. Therefore, it
might be concluded that BARI Hybrid Tomato- 11,
BARI Hybrid tomato-9, BARI Hybrid Tomato-10
and Mintoo hybrid might be salt tolerant at
germination and early seedling growth stage.

Effect of polyethylene glycol induced drought
stress on tomato genotypes at germination and
early growth stages

A lab experiment was carried out at the Plant
Physiology Laboratory of HRC, BARI, Gazipur

99

BARI Annual Report
N 2019-20



during 22 March 21, 2019 to April 04, 2020 to find
out the drought tolerant tomato varieties during
germination and early seedling growth stages. The
experiment was conducted in CRD with three
replications. The response of 11 tomato varieties
(BARI Tomato-2, BARI Tomato-11, BARI
Tomato-14, BARI Tomato-15, BARI Tomato-16,
BARI Tomato-17, BARI Tomato-18, BARI
Tomato-19, BARI Tomato-20 and BARI Tomato-
21) against four levels of polyethylene glycol
(PEG) viz., 0, 5, 10 and 15% PEG were studied.
The relative final germination percentage, other
relative germination properties, relative growth
characters and seed vigour index were reduced with
increasing the PEG concentrations. Among 11
tomato varieties, BARI  Tomato- 11, BARI
Tomato-18, BARI Tomato- 20 and BARI Tomato-
2 performed better at 15% PEG during
germination and early seedling stage.. Therefore, it
can be concluded that these four tomato varieties
were moderately drought tolerant.

Effect of drought stress on growth and vyield of
BARI released tomato varieties under pot
culture

The pot experiment was conducted at the Plant
Physiology field of Horticulture Research Center,
BARI during Novemberr, 2019 to March, 2020 to
study the responses of BARI released tomato
varieties to drought stress. The experiment was
conducted in RCBD with three replications. Tomato
plants of ten varieties ( BARI Tomato-14, BARI
Tomato-15, BARI Tomato-16, BARI Tomato-17,
BARI Tomato-18, BARI Tomato-19, BARI
Tomato-20, BARI Tomato-21) were grown under
three different conditions of water availability i.e.
controlled (100% FC), 70% (FC and 50% FC. The
parameters studied were plant height, chlorophyll
content (SPAD value), relative water content
(RWC) (%), number of fruits/plant, individual fruit
weight, fruit set% and yield/plant. All the
parameters are negatively affected by 70 and 50%
FC due to less water availability. In respect of the
parameters studied, it might be concluded that,
BARI Tomato-16, BARI Tomato-18 and BARI
Tomato-20 performed better at less water
availability condition. Based on the above results, it
can be concluded that BARI Tomato-5, BARI
Tomato-16 and BARI Tomato-18 performed better
at drought stress than other varieties
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Effect of drought stress on growth and yield of
BARI released tomato varieties under field
condition

The experiment was conducted at the Plant
Physiology field of Horticulture Research Center,
BARI during November 2019 to March 2020 to
study the responses of BARI Released tomato
varieties to drought stress. The experiment was
conducted in RCBD with three replications.
Tomato plants of eight varieties (Vi = BARI

Tomato-14, V, = BARI Tomato-15, V3 BARI
Tomato-16, V4 = BARI Tomato-16, Vs = BARI
Tomato-18, Vg = BARI Tomato-19, V; = BARI

Tomato-20, Ve = BARI Tomato-21) were grown
under two different conditions of water availability
i.e. controlled and drought. The parameters studied
were plant height, chlorophyll content, relative
water content (RWC) (%), number of fruits/plant,
individual fruit weight, fruit set% and yield/plant.
All the parameters are negatively affected by
drought due to less water availability. In respect of
the parameters RWC and fruit yield/plant/ha, it
might be concluded that BARI Tomato-18 and
BARI Tomato-20 performed better at drought
condition. Based on the above results, it can be
concluded that BARI Tomato-18 and BARI
Tomato-20 performed better at drought stress than
other varieties. The experiment will be conducted
for the next year for the conformation of the result.

Effect of vermicompost and other fertilizer on
tomato production

The field trial experiments were undertaken in
Horticultural Research field at RARS, Rahmatpur,
Barishal during the winter season of 2019-20 to
evaluate comparative efficacies of vermicompost
developed by indigenous method on tomato plants.
All total seven treatments were considered as-Ti-
chemical fertilizer, FRG,2018; T,- Vermicompost 8
t/ha; Ts-Compost 10t/ha; Ta- 50% chemical
fertilizer +50% vermicompost; Ts-50% chemical
fertilizer+50%  compost;  Te-50%  chemical
fertilizer+25% vermicompost+ 25% compost; Ts-
50% vermicompost+50% compost) and  each
treatment was with three replicates and BARI

Tomato-16 was as a variety. The effect of organic
and chemical fertilizer showed significant increase
of the number of fruits per plant, individual fruit
weight and yields in terms of fruit production in all




the treatments in comparison to controlled one. In
case of number of fruit per plant, the highest was
observed in treatment T, (22.83) followed by
treatment T (22.04) and the lowest was observed
in treatment T3 (18.75). In case of individual fruit
weight the highest was in treatment T; (91.73 g)
followed by Ts (87.91 g) and the lowest was in
treatment T (61.419g).The highest yield/hectare was
found in the treatment Te (96.85 t/ha) followed by
T7 (93.24 t/ha) and Ts (88.99 t/ha). The lowest
yield/hectare was observed in the treatment T;
(62.24 t/ha). So, from 1%t year experiment, it may be
concluded that 50% chemical fertilizer of
recommended fertilizer dose along with 25%
vermicompost of 8 t/ha and 25% compost 10 t/ha
performed best result for tomato production.

Influence of zinc and boron as foliar application
on the growth, yield and quality of summer
tomato

The experiment was conducted at the research field
of HRC, BARI during summer season of 2018 and
2019 to evaluate the effect of foliar application of
zinc and boron on growth, flowering and fruit
setting of summer tomato and to determine the
suitable foliar application doses of Zn and B for
higher growth, yield and quality of summer tomato
production. The experiment was designed followed
by RCB with three replications. Four foliar sprays
with one control and one soil applied (check)
treatments viz. T1: Control; T2: 9 ppm Zn (25-ppm
ZnS0y); Ts: 5 ppm B (25-ppm H3BO3); Ta4: 4.5 ppm
Zn (12.5-ppm ZnSO4) + 2.5 ppm B (12.5-ppm
HsBO3); Ts: 9 ppm Zn + 5 ppm B (25-ppm ZnSO4
+ 25-ppm H3BO3) and Te: 4 kg Zn + 2 kg B as soil
application (check) were used in the experiment.
From two years study it was observed that foliar
application of Zn and B application has significant
effects on summer tomato production. Treatment T,
with foliar application of 4.5 ppm Zn (12.5 ppm
ZnS0,) + 2.5 ppm B (12.5 ppm H3BO3) showed the
best performance in terms of both yield and
economic profitability. Maximum yields of 21.93
and 33.33 ton ha* were recorded with the treatment
T, for the years, respectively. Also the higher fruit
setting (16.7 and 17.6 fruit plant?), individual fruit
weight (67.7 and 65.8 g) were found with T,
treatment. Maximum gross margin (Tk. 1195562
and Tk.311862) was found in Ts treatment

followed by Te (Tk. 1113720 and Tk. 260420) and

-

T3 (Tk. 1074130 and Tk.260130). Maximum BCR
(2.74 and 1.45) and MBCR (31.82 and 9.71) were
found from T4 followed by T and Ts, respectively.
Therefore, foliar application of Zn and B is more
profitable than soil application in respect of yield as
well as economic profitability of summer tomato
production.

Effect of magnesium on growth, yield and
quality of tomato

A field experiment was conducted at the research
field of HRC, BARI, Gazipur during 2019-20 to
estimate the effective doses of magnesium (Mg) for
yield maximization and quality improvement of
tomato (Solanum Lycopersicum L.). There were 5
treatments viz. T; = Control, T,= Mg 4 kg ha'!, Ts=
Mg 8 kg hal, T,= Mg 12 kg haand Ts= Mg 16 kg
ha' along with the blanket dose of
N140P45sK90S15ZNn4B2 Kg hat and cow dung 5t hal.
The experiment was designed randomized complete
block with three replications. Result reveal that
significantly the highest marketable yield of tomato
(70.2 kg ha')was achieved in treatment receiving
of 12 kg Mg ha'and the most percent yield
increment (32%) was in the same treatment. The
highest TSS (°Brix 4.38) and vitamin C (45.8 mg
100 g?') was found in T, treatment. The T,
treatment exhibited the highest Mg uptake (291 kg
ha') and gross margin (Tk. 573443 ha'). Based on
economics application of 12 kg Mg ha* was more
beneficial (BCR=5.64).

Screening tomato germplasm for resistant to
bacterial wilt

Nineteen tomato accessions were screened to find
out bacterial wilt resistant source grown under
artificial inoculated field conditions during 2019-20
cropping seasons. Among the accessions, four
accessions, namely SL-0416, AVTO-1229, AVTO-
1316, SL-0406 and BARI Tomato-19 gave highly
resistant reaction against bacterial wilt. Thirteen
accessions of tomato and BARI Tomato-14, BARI
Tomato-15 showed resistant reaction to R.
solanacearum.

Screening rootstock against bacterial wilt for
grafting tomato

Six different rootstocks were screened to find out
suitable resistant rootstock for tomato grafting
bacterial wilt resistant source grown under artificial
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inoculated field conditions. Three rootstocks such

as  WSMO0001 (Solanum  sisymbriifolium),
WSMO0004 (EG 203) and SM0005 (BARI Begun-8)
gave resistant reaction with 5% and 10% mortality,
respectively.

Screening rootstock against root-knot nematode
for grafting tomato

Seven different rootstocks were tested in a
nematode infested sick bed for their resistance to
root-knot nematode for grafting tomato. Among
them  two lines  WSS-0001 (Solanum
sysimbriifolium) and S. torvum were found highly
resistant, five lines WSM-0004 (EG-203), WSM-
0005 (BARI Begun-8), WSM-0006(khag-1),
WSM-0007(khag-2) and WSM-0008(khag-3) were
found resistant to root-knot nematode.

Screening tomato germplasm against root-knot
nematode

Eighteen tomato varieties/lines were tested in a
nematode infested sick bed for their resistance to
root- knot nematode during 2019-2020 cropping
season. Among them, six lines (SL-0411, SL-0001,
SL-0410, SL-0407, SL-0304 and SL-0311) showed
resistant, eight lines (SL-0403, SL-0409, SL-0009,
SL-0008, SL-0038, SL-0310, SL-0003 and SL-
0406) showed moderately resistant, four lines
(BARI Tomato-19, SL-0416, SL-0413, and SL-
0405) showed susceptible reaction to root knot
nematode.

Screening tomato germplasm for resistance to
tomato yellow leaf curl virus disease

The experiment was conducted in Horticulture
research field, BARI, Gazipur during winter 2019-
20 cropping season with some promising variety
and lines of tomato to find out resistant sources
against Tomato Yellow Leaf Curl Virus (TYLCV)
disease. A total of 27 tomato variety/ lines were
evaluated including susceptible check. Eleven lines
were resistant and ten were moderately resistant to
disease. The highest yield was observed in SL-0009
(4.20 Kkg/plant) with 25% disease incidence
followed by BARI Tomato-16 and SL-0001 with
25% and 16%, respectively disease incidence. No
lines have been found immune to TYLCV in
tomao. This is first time of the evaluation, therefore
further trial necessary for confirmation the results.
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Management of TYLCV of tomato through
chemical and cultural means

The experiment was conducted at Horticulture
research field, BARI, Gazipur during winter 2019-
20 cropping season to select suitable management
practice (s) for Tomato Yellow Leaf Curl Virus
(TYLCV) disease of tomato. BARI Tomato-8
variety was used in the experiment. Two treatments
viz., yellow polyethylene mulch and control
(Admire) were evaluated. Between them, yellow
polyethylene mulch reduced the maximum disease
incidence and severity, and increased yield of
tomato. Control (Admire) was given moderate
disease incidence and medium vyield regarding leaf
curl symptom development on upper leaves and per
hactore yield of tomato. Therefore, yellow plastic
mulch may recommend controlling whitefly
population and management of TYLCV disease in
tomato.

Dissemination of bio-rational IPM package
against tomato leafminer, tuta absoluta in
Panchagarh regions of Bangladesh

Field experiment was started at Five Farmer’s
fields of Dabarbhangha and Ziabari villages
under Haribhasa union, Panchagarhsadar upazila,
Panchagarh district during February 2020 to
disseminate and popularize developed IPM
package and to motivate the farmers to adopt
IPM package through field day and Training
program. Applications of different treatments
were started in February 17, 2019. But due to
COVID-19 pandemic data recording and
application of different treatment could not be
continued.

Field screening of different BARI released
tomato varieties against major insect pests

Fourteen BARI released tomato varieties were
screened against major insect pests infestation
during 2019-20 at research field of HRC, BARI,
Gazipur. Of these, no variety was found resistant or
tolerant against major insect pests of tomato. Five
varieties namely, BARI Tomato-19, BARI Tomato-
20, BARI Tomato-21, BARI Tomato-11 and BARI
Tomato-17 varieties were found as less susceptible
against major insect pests and high vyielding
varieties.




Sweet pepper
Evaluation of sweet pepper germplasm

The experiment was conducted at the experimental
field of Olericulture Division, HRC, BARI during
the winter season of 2019-20 with four sweet
pepper germplasm namely CA0012, CAO0025,
CA040 and CA041 with two check varieties viz.,
BARI Mistimorich-1 and BARI Mistimorich-2 to
evaluate their performance. All the parameters
varied  significantly —among the different
germplasm. There was significant difference in
days to 1% harvest and range was 70-81 days and
the germplasm CA041 was the earliest and took 70
days while fruit length and breadth varied from
8.63 t0 9.02 cm and 4.45 to 6.07 cm, respectively.
The highest number of fruits/plant was recorded
from BARI Mistimorich-2 (6), and the lowest was
recorded from CAO041 (5). BARI Mistimorich-1
produced the heaviest fruit (170 g). Total Soluble
Solid (TSS %) was ranged from 3.2 to 4.1, where
the germplasm CAO040 contained the highest TSS
(4.1%). Though the calculated highest per hectare
yield were recorded from BARI Mistimorich-2
(37.07 t/ha) and BARI Mistimorich-1 (36.77 t/ha),
but among the germplasm, CA025 produced the
maximum fruit yield (36.25 t/ha). Considering
earliness, fruit size, fruit yield two germplasm viz.,
CA025 and CA041 exhibited significant
relationship compare to other germplasm.

Advanced yield trial of sweet pepper lines

The experiment was conducted at the experimental
field of Olericulture Division, HRC, BARI during
the winter season of 2019-20 with four sweet
pepper lines with one check BARI Mistimorich-1
to evaluate their performance. All the parameters
varied significantly among the different lines
except fruit length and average fruit weight. There
was significant difference in harvest duration and
range was 67-75 days and the line CA005 was the
earliest and took 67 days. Fruit breadth varied 4.45
to 6.07 cm. The highest amount of fruits was
counted in the line BARI Mistimorich-1 (6) and the
lowest was in CA004 (4). The heaviest fruits was
recorded in the line CA004 (182 g). The highest
fruit vyield/plant was recorded from BARI

Mistimorich-1 (1.01 kg) followed by CA001 (0.88
kg) while others lines produced similar lower yield
which was ranged from (0.71 to 0.77 kg). Among

the lines, the little leaf infestation significantly
varied from 0.00 to 13.33 where the line P7 had no
visibility of little leaf infestation but the highest
infestation was observed in CA004 (13.33).

Evaluation of sweet pepper hybrids

A yield trial of sweet pepper hybrids / variety was
carried out at the experimental farm of Olericulture
Division, HRC, BARI, Gazipur, Bangladesh during
winter season of 2019-20 to identify high yielding
sweet pepper F1 varieties. Six sweet pepper
hybrids/ varieties viz., Hybrid 1, Hybrid 2, Hybrid
3, Hybrid 4, Hybrid 5 and BARI Mistimorich-1
were included in the study. All the parameters
varied significantly among the Hybrid 1. In case of
days to harvest, the hybrid1l was the earliest and it
took 67 days to harvest. The very important
character was number of fruits, the highest number
of fruits were counted in the BARI Mistimorich-1
(6) and which was followed by Hybrid 3, Hybrid 4
and Hybrid 5 while the minimum was 4 in Hybrid 1
and Hybrid 2. The heaviest fruits were recorded in
the line Hybrid 1 (187 g), while the BARI
Mistimorich-1 produced the least weight fruits (167
g). The little leaf infestation was demonstrated in
all the hybrids except Hybrids 5 (0%) and BARI
Mistimorich-1 (0%). The maximum yield/hectare
were calculated in BARI Mistimorich-1 (34.93
t/ha) which was similar with hybrid 3 and followed
by Hybrid 1, Hybrid 4 and Hybrid 5 while the
minimum was recorded in Hybrid 2 (29.29 t/ha).

Broccoli

Advanced yield trial of selected broccoli lines

The experiment was conducted at research field of
Olericulture Division, HRC, BARI, Gazipur during
the winter season of 2019 - 20 with three selected
OP broccoli lines and BARI Broccoli-1 was used as
check to evaluate their performance. The lines BOI
018 and BOI 021 took minimum days (34 days) for
curd initiation. The line BOI 015 took the longest
days (55 days) to curd harvest while the others lines
and the variety BARI Broccoli-1 took similar days
to curd harvest which ranged 47-50 days. The
highest curd length (18.83 cm) was recorded from
the line BOI 015 followed by BOI-018 and BOI-
021. Identical curd breadth were recorded from all
the lines and the ranged was 16.67-18.43 cm. The
highest whole plant weight (1.64 Kg) was recorded
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from the line BOI-018 and the lowest (1.08 kg) was
from BARI Broccoli-1. The highest only curd
weight/plant (718.20 g) was obtained from the line
BOI 018. The highest marketable curd weight/plant
(963.33 g) and the highest per hectare curd yield
(17.53 t) were obtained from the line BOI 018. The

lowest only curd weight/plant (284.079),
marketable curd weight/plant (380.87 g) and the
lowest per hectare curd yield (8.58 t) was recorded
from the variety BARI Broccoli-1. All lines were
produced medium and compact curd while BARI
Broccoli-1 produced small curd. The variety BARI
Broccoli-1 produced green color curd while other
three lines produced light green color curd. On the
basis of uniform curd shape, compactness and yield
the line BOI 018 and BOI 015 were selected for
RYT to verify their yield potentiality in local
climate.

Effect of spacing and de-heading on quality seed
production of BARI broccoli-1

A two factorial experiment with nine treatment
combinations was conducted at Agricultural
Research  Station (ARS), BARI, Pahartali,
Khulshi, Chattogram during rabi season 2019-20
to find out the best production technology for
broccoli seed. These two factors were spacing and
curd management. In case of siliqua/ plant, the
highest number of siliqua (2453) was obtained
from treatment H.S; (de-heading with 60 cm x 60
cm spacing) followed by treatment H1S, (scooping
with 60 cm x 60 cm spacing) (2054). On the other
hand, treatment H3Ss (no de-heading with 50 cm x
40 cm spacing) produced lowest number of
siliqua/ plant which was documented as 677.
Treatment H,S, (de-heading with 60 cm x 60 cm
spacing) also provided the maximum seeds/
siliqua (9.40), 1000 seed weight (4.37 g) and yield
(1.65 t/ha) .The highest length of siliqua (5 cm)
was obtained from treatment H3S, (scooping with
60 cm x 60 cm spacing) and the lowest length of
siligua (4.55cm) was obtained from treatment
H,Ss3 (de-heading with 50cm x 40 cm spacing).
Treatment H3S; (no de-heading with 50cm x 40
cm spacing) provided lowest seeds/ siliqua (6.50).
Treatment HiS; (scooping with 50 cm x 40 cm
spacing) produced not only the lowest 1000 seed
weight (3.17g) but also the lowest yield (0.96
t/ha).
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Standardization of talc base formulation of
Trichoderma viride for disease management of
broccoli

The experiment was conducted in Horticulture
research field, BARI, Gazipur during November
2019-20 cropping season with broccoli (Green
giant) 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 (77.83%) over control.
Cabbage diameter, single head weight and yield
was the highest in 1:5 ratio of talc Trichoderma and
maize bran. Yield increased over control was
59.99% in 1:5 ratios of talc Trichoderma and maize
bran muxture.

Cabbage

Effect of vermicompost and chemical fertilizers
on nutritional quality of cabbage

A field experiment was carried out at the research
field of Bangladesh Agricultural Research Institute,
Soil and water management section, HRC, BARI,
Gazipur during 2019-20 to assess the effect of
vermicompost on quality of cabbage as compare to
inorganic fertilizer. The treatments used were: T1 =
100% RD (N115P70K1258202n2 kg ha‘l), T, = 75%
RD + 4 t ha'VC, T3 = 100% RD+ 3t ha'VC, T4 =
75% RD + 3t ha'VC, Ts = Native fertility. The
tested variety was Atlas 70. The experimental
treatments were arranged in randomized complete
block design with three replicates. Results revealed
that the T3 (100% RD+ 3 t ha'VC) produced the
highest yield (98.88 ton ha), TSS (5.93°Brix), Vit-
C (13.42 mg 100g™) and firmness (0.9 Sq cm™) and
the lowest yield (10.27 ton ha?l) with TSS
(5.57°Brix), Vit-C (10.99 mg 100g™?), Firmness
(0.36Sq cm™) was in control treatment (native
fertility). An inclusion of 3 ton VC ha with 75%
RD can reduce 25% of chemical fertilizer.

Integrated use of VC at the rate of 3 ton ha™ with
75% RD of chemical fertilizer was found as the




best combinations for improving cabbage yield and
enriching organic matter content of soil.

Management of cabbage disease using tricho-
compost and-tricho-leachate

The experiment demonstration was conducted to
show the effectiveness of Tricho-products for
disease management of cabbage at farmers’ fields,
Jessore during rabi season in 2019-20. Regardless
of locations, mean head damage reduction over
control was 60.18%. Both of the locations,
marketable yield was higher in Tricho-compost
treatment than control. Yield increased over control
was 35.73%. Benefit Cost Ratio was higher in
Tricho-compost treatment. BCR increased over
control was 27.82%.

Cauliflower

Management of cauliflower disease using tricho-
compost and-leachate

The experiment was conducted to find out the
effectiveness of Tricho-products for soil borne
disease management and yield of cauliflower at
farmers’ fields, Jashore, Bogura and Cumilla
district Jessore during rabi season in 2019-20.
Regardless of locations, crop damaged due to
insect, pest and diseases were lower in
Trichoderma treated plot than control. About
50.55% disease reduced due to application of
Tricho-compost and  Tricho-leachate.  Mean
marketable yield (n=6) of cauliflower was 32.48
tons in Tricho-compost incorporated soil, while it
was only 25.50 tons in control. Marketable yield
increased about 27.48% in Tricho-products applied
treatment. Benefit Cost Ratio was 2.28 and 1.83 in
Trichoderma and control, respectively. BCR
increased over control 24.88% in Tricho-compost
treated field.

Raddish

Screening of radish germplasm against salinity

The experiment was executed in on-station of
Agricultural Research Station, Benarpota, Satkhira
during Kharif 2019-20. The purpose of the study
was to evaluate the performance of radish varieties
in coastal saline area. Four radish varieties viz.,

BARI Mula-1, BARI Mula-2, BARI Mula-3 and
BARI Mula-4 were taken as treatment materials in
this experiment. Yield and yield attributes are
significantly varied. Among four varieties BARI
Mula-2 gave the highest yield (41.67 t/ha) while
BARI Mula-1 produced lowest yield (28.21 t/ha).
During crop growing period soil salinity ranged
from 2.75 to 7.34 dS/m.

Bottle gourd
Genetic diversity of bottle gourd germplasm

The study was conducted at the experimental field
of Olericulture Division, HRC, BARI, Gazipur
during 2019-20 to assess the extent of genetic
diversity among 21 bottle gourd germplasm. The
collected germplasm from Plant Genetic resources
Centre (PGRC) of BARI were subjected to cluster
analysis. The experiment was laid out in RCB
design with three replications. Data on days to first
harvest, fruit number/ plant, average fruit weight
(kg), fruit yield (kg/plant), fruit length (cm), fruit
diameter (cm), fruit yield (t/ha), fruit shape and
fruit color were recorded from three randomly
selected plants per plot. Plot means for 7
quantitative characters were used for the statistical
analysis. Genetic diversity was studied following
Mahalanobis’s  (generalized  distance  (D?).
Statistical analyses were carried out using GenStat
5 software. The germplasm was constellated into
five distinct groups with the range of 2 germplasm
in cluster IV and cluster V to 8 germplasm in
cluster 1ll. The inter-cluster distance in all cases
was larger than the intra- cluster distance. The
highest intra cluster value (2.25) was observed in
cluster 111, while lowest was in cluster IV (0.453).
Maximum inter-cluster distance (16.76) was
observed between germplasm of cluster 111 and 1V.
In case of the cluster means values and vyield
contributing performance cluster Ill, cluster V
performed well. Cluster Il had eight germplasm
and was responsible for highest mean for average
fruit weight (2.27 kg), fruit yield /plant (16.81 kg),
fruit length (36 cm), fruit yield (41.97 t/ha).
Considering the group distance cluster 111 showed
maximum genetic distance with cluster IV (16.756)
followed by the genetic distance from cluster | with
IV (13.285) and cluster IV with V (13.22)
suggesting wide diversity, so inter-genotypic
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crosses between the members of cluster 111 with 1V,
cluster I with IV and cluster IV with V would
exhibit high heterosis and is also likely to produce
new recombinants with desired traits. In case of the
cluster means values and vyield contributing
performance cluster I, cluster Il, cluster IV and
cluster VV performed well. Therefore, inbreds
belong to cluster I, cluster 1l and cluster VV will be
given higher priority for crossing in future bottle
gourd hybridization programme.

Evaluation of bottle gourd germplasm in
summer

A study was conducted to evaluate bottle gourd
(Lagenaria siceraria) lines in respect of yield and
quality in summer at HRC field, RARS, Jamalpur
during the kharif-1 season of 2019 in order to
release a new summer bottle gourd variety. Eight
bottle gourd lines viz. LS Jam-001, LS Jam-002,
LS Jam-003, LS Jam-004, LS Jam-006, LS Jam-
007 , LS Jam -008 , LS Jam -009and BARI Lau-4
as check were evaluated to investigate the yield and
yield contributing characters. The experiment was
laid out in a RCBD design with three replications.
The plot size was 10 mx2.5 m with a planting
space of 2.5 m x2.0 m. Twenty days old seedlings
were transplanted in the field on 12 March, 2019.
Each plot contained 5 plants. Recommended doses
of fertilizers were used according to recommended
method.  Irrigation and other intercultural
operations were done as and when necessary. Data
were recorded on days to 1% female flowering, days
to 1%t harvest, days to last harvest, number of
fruits/plant, fruit length and diameter, fruit
yield/plant, fruit yield/plot and per hectare. Data in
respect of vegetative, yield and fruit characters
were recorded and measured characters were
statistically analyzed following a programme
Statistical Tools for Agricultural Research (STAR
Longer fruit (45 cm) was obtained from LS Jam -
004 whereas shorter fruit (13 cm) by LS Jam-007.
LS Jam-008 produced wider fruit (17 cm)
compared to narrower fruit (9.8 cm). The highest
number of fruits per plant (10.20) was produced by
the LS Jam-007 whereas the lowest number of
fruits (5.2) was noted from the LS Jam-008. The
higher individual fruit weight (1.55 kg) noted in LS
Jam-001 and lower (1.38 kg) in LS Jam-003. The
maximum fruit yield/plant (15.06 kg), per plot
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(75.30 kg) & per hectare (25.10 t) was produced by
the LS Jam-001 and LS Jam-007 gave the second
highest as against the less 7.27kg per plant , 36.33
kg/plot & 12.11 t per hectare in LS Jam-008.

Regional yield trial of bottle gourd lines

A regional performance trial of 4 bottle gourd lines
namely LS146 Al, LS151 C, LS154, LS171 with
BARI Lau-3 and BARI Lau-4 were carried out to
assess the adaptability of the advanced lines as to
develop new high yielding OP varieties. The
experiment were set at Olericulture Division, HRC,
BARI, Gazipur, RARS, Akbarpur, Hathazari,
Ishwardi, Jashore, Jamalpur, Rahmatpur and
Burirhat, and RHRS, Patuakhali of Bangladesh
during the winter season of 2019-20. The
experiments were laid out in a RCB design with 4
replications in every location. The unit plot size was
10.0 x 2.0 m maintaining 2.0 x 2.5m spacing and
0.5m drain. Recommended doses of fertilizers were
used according to recommended method. The
intercultural operations (weeding and irrigation etc.)
were done as and when necessary. Data on days to
first harvest, fruit number/plant, average fruit
weight (kg), fruit yield (kg/plant), fruit length (cm),
fruit diameter (cm), fruit yield (t/ha), fruit shape
and fruit color were recorded from three randomly
selected plants per plot. In Gazipur, days to
1%tharvest, number of fruits per plant, average fruit
weight all characters showed insignificant. Highest
fruit length (36.50 cm) was recorded in LS151C,
while maximum fruit diameter was recorded in
LS146 A: (20.33cm). The average highest yield of
all locations was calculated in LS171 (47.92 t/ha),
followed by BARI Lau-4 (46.75 t/ha) and LS154
(42.28 t/ha). Therefore, considering earliness, yield
potentiality, fruit color, and acceptable fruit shape
two advanced lines viz., LS 171 and LS154 were
found promising and may be released as new bottle
gourd varieties.

Heterosis study in bottle gourd

An intensive study was conducted in bottle gourd
to assess the magnitude of heterosis for yield and
its five yield related traits. Twenty one bottle gourd
hybrids generated from 9 parents (excluding
reciprocals) along with their nine parents evaluated
in a RCBD with three replication at the Olericulture
Division of HRC, BARI, Gazipur, Bangladesh




during 2019-20. The seeds were sown on the
seedbed on 01October, 2019. Twenty days old
planting materials were placed in the main field on
21 October, 2019. Each planting material was
represented by a single row of 10 m length. Row to
row and plant to plant distance was 2.5m and 2m,
respectively with 0.5m drain. Recommended doses
of fertilizers were applied following recommended
method. The recommended necessary agronomic
practices and plant protection measures (especially
adult red pumpkin beetle, fruit fly) were adopted
for raising a good crop. Gl steel pipes were used to
support the growing plants and allowed them to
grow along string netting. Irrigation was applied as
and when required. Data were recorded on the
following parameters viz., days to 1st harvest, fruits
number per plant, average fruit weight, fruit length,
fruit diameter and fruit yield (ton/ ha). All the
quantitative data taken were subjected to ANOVA.
The total variances of each character were
partitioned into block, genotype and error
differences. The differences within the classes of
effects were tested by F-test. Percent heterosis was
estimated as — H (BP) = {[(F:1 — BP) x100] / BP}
[when BP for better parent, H for heterosis].
Where, F1 = Mean of F; generation, BP = Mean of
better parent. The maximum cross combinations
were found significant heterobeltiosis for earliness.
The outstanding crosses were 1x146, 1X162, 1x4
(days to 1st harvest), 146X3, 4X142, 4x162, 4x1,
146X2 (fruits number per plant), 1x2, 1x3, 2x3
(average fruit weight), 3x151C (fruit length), 1x3
(fruit diameter), 162x2, 4x1, 4X142, 4x162,
3X162, 146X3, 1x2, 1X162, 1x4 (yield per plant)
may be considered for selection. The presence of
high heterosis indicated genetic diversity among
parents. Considering earliness, number of fruits,
size of fruits and fruit yield the hybrids viz., 1x2,
1X162, 3X162, 4x1, 4X142, 4x162, 146X3 and
162X2 were selected for advance trial.

Regional yield trial of bottle gourd hybrids

The performance study of four bottle gourd hybrids
was conducted at the experimental field of

Olericulture Division, HRC, BARI, Gazipur along
with different RARS/RHRS (Akbarpur, Hathazari,
Ishwardi, Jamalpur, Rahmatpur, Patuakhali) of
Bangladesh during the winter season of 2019-20 to
develop new high yielding bottle gourd hybrid

varieties. Four bottle gourd hybrid viz., F1 3x4, F1
2x146, F1 4x3, F1 139x4. The seeds of these lines/
varieties were sown on the polypot on 10
September, 2019. Fifteen days old seedlings were
transplanted in the main field on 25 September,
2019. The experiment was laid out in a RCB design
with 5 replications. The unit plot size was 10.0 x 2.0
m maintaining 2.0 x 2.5m spacing and 0.5m drain.
Recommended doses of fertilizers were applied
following recommended method. The intercultural
operations (weeding, irrigation, crop protection
measures etc.) were done as and when necessary.
Data on days to first harvest, fruit number/ plant,
average fruit weight (kg), fruit yield (kg/plant),
fruit length (cm), fruit diameter (cm), fruit yield
(t/ha), fruit shape and fruit color were recorded
from three randomly selected plants per plot. Plot
means for 7 quantitative characters were
statistically analysis using MSTAT C software. In
case of days to 1%tharvest, the earliest hybrid was F;
2x146 (82.33 days), while the maximum number of
fruits/plant (9.56) was produced in Fi 3x4. The
heaviest fruit was produced in F1 4x3 (2.47 kg),
followed by F1 3x4 (2.30 Kkg). Considering
earliness, yield potentiality, fruit color, acceptable
fruit shape two advanced lines viz., F1 3x4 and F;
4x3 were found promising and may be released as
new hybrid bottle gourd varieties.

Screening of bottle gourd varieties against
salinity

An experiment was conducted at the Agricultural
Research  Station (ARS), BARI, Benarpota,
Satkhira during winter season, 2019-20 to find out
the suitable bottle gourd varieties for cultivation in
saline area. There were five bottle gourd varieties
viz., BARI Lau-1, BARI Lau-2, BARI Lau-3,
BARI Lau-4 and BARI Lau-5. The unit plot size
was 4 m x 4 m. recommended fertilizer doses were
used following recommended method. Twenty
days old seedlings of bottle gourd were
transplanted on 15 January, 2020 maintaining 2m x
2m spacing. Weeding was done and irrigation was
given as and when necessary. White fly infestation
was observed and it was controlled by spraying
imitaf four times keeping 10 days intervals at the
rate of 1 ml/L. Fruits were harvested on 22 March
to 07 May, 2020. Yield and yield components of
bottle gourd were recorded and data were analysed
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by MSTAT-C software programme and means
were separated by Duncan’s Multiple Range Test
(DMRT).The maximum fruit yield was recorded in
BARI Lau-4 (83.89 t/ha) which was statistically
significant than other varieties and followed by
BARI Lau-3 (58.95 t/ha), while the minimum in
BARI Lau-5 (44.54 t/ha). During the crop growing
period soil salinity ranged from 1.95 to 7.02 dS/m.

Evaluation of bottle gourd genotypes for
drought tolerance through yield-based selection
indices

Identification of drought-tolerant crop genotypes is
fundamental to enhance productivity and for
effective breeding and conservation. A field trial
with 10 bottle gourd genotypes viz., BARI Lau-2,
BARI Lau-3, BARI Lau-4, BARI Lau-5, LS 158,
LS151C, Diana, Mayna, Green line and LS167
was conducted at the Research field of Plant
Physiology section, HRC, BARI to determine
drought tolerance of a set of bottle gourd
genotypes and to identify promising genotypes for
direct production or breeding. The study was
carried out using a 10 x 2 factorial (split-plot)
experiment involving 10 bottle gourd genotypes
under drought-stressed (DS) and non-stressed (NS)
conditions. Significant differences were observed
among bottle gourd genotypes with respect to fruit
yield under drought stress (DS) and non-stress (NS)
conditions. The mean fruit yield under DS and NS
conditions was 22.40 and 41.65 t/ha, respectively.
Drought stress reduced fruit yield by 46.02%.
Principal component analyses revealed the
significance of vyield-based indices of drought
tolerance, such as geometric mean productivity,
stress tolerance index, mean productivity, yield
index and harmonic mean, which allowed
discrimination of drought-tolerant bottle gourd
genotypes. The three genotypes LS158, Diana and
BARI Lau-4 were identified as drought tolerant
genotypes for drought tolerance breeding or
rootstock development programs.

Development of IPM package for gummy stem
blight disease management of bottle gourd

The experiment was conducted at vegetable
research field in HRC, BARI, Gazipur during the
winter, 2019-20. Three treatments, viz., T1= i) IPM
package I: Soil application of Tricho-compost @
2.5 t/ha + Bordeaux paste at 12 inch from soil level
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+ foliar spray of Tricho-leachate @ 0.2% at 15
days interval + Pheromone trap, T.= ii) IPM
package Il: Soil application of Talc base
Trichoderma @ 50 kg/ha + mustard oil extract cake
@ 600 kg/ha + foliar spray of Tricho-leachate @
0.2% 0.2% at 15 days interval + Pheromone trap
and iii) Control (regular practices) were used.
Among the treatment, IPM package II: Soil
application of Talc base Trichoderma @ 50 kg/ha +
mustard oil extract cake @ 600 kg/ha + foliar spray
of Tricho-leachate @ 0.2% at 15 days interval +
Pheromone trap reduced the maximum disease
incidence of gummy stem blight and increased the
yield of bottle gourd followed by IPM package I:
Soil application of Tricho-compost @ 2.5 t/ha +
Bordeaux paste at 12 inch from soil level + foliar
spray of Tricho-leachate @ 0.2% at 15 days
interval + Pheromone trap was also found
satisfactory to control the disease.

Pumpkin
Observation yield trial of pumpkin genotypes

Nine pumpkin genotypes were collected from
PGRC and different location of Bangladesh on the
basis of individual fruit weight which was
evaluated at Olericulture Division, HRC, BARI,
Gazipur during the winter season of 2019 - 20 to
identify the bigger size pumpkin. The experiment
was carried out in a RCB design with 3
replications. Seeds were sown in poly bag on
November 15, 2019. The unit plot size was 2.0 x
12 m maintaining 2 x 2 m plant spacing within the
bed. Fifty cm drain was kept between the plots. The
land was fertilized with recommended doses of
fertilizers. The intercultural operations were done
as and when necessary. Eight quantitative and
qualitative characters were measured which were
days to 1% male flower (DMF), days to 1% female
flower (DFF), node order to 1% male flower (NMF),
node order to 1% female flower (NFF), fruit length
(FL), fruit breadth (FB), fruits/plant, flesh thickness
(FI  thick) average fruit weight (AvFwt.),

yield/plant, yield (t/ha) and total soluble solid in
percent (TSS%). The genotypes varied for their
response of some characters studied. Most of the
genotypes beard their male and female flower
earlier and lowest node. The flesh thickness,
average fruit weight, fruits per plant, yield per plant




and vyield (t/ha) was ranged from 3.08 to 4.67cm,
3.57t05.23 kg, 2.67 to 5.67, 10.67 to 21.67 kg and
21.33 to 43.33 ton, respectively. The TSS ranged
from 7.50 to 11.53 %. The genotypes were in
different shapes such as round, high round,
elliptical and bumble. The orange type flesh color
was dominant among the genotypes. Fruit fly
infestation and virus incidence was also observed in
these genotypes. All the collected lines were above
3.5kg and among them two genotypes (CM002 and
CM CMO007) showed more than 5 kg average fruit
weight. So these lines may be used for breeding
purpose for developing bigger size pumpkin
varieties.

Evaluation of pumpkin germplasm

The experiment was conducted at the research field
of HRC, RARS, BARI, Jamalpur during winter
season of 2019-2020 to develop new high yielding
OP variety. Thirty two collected pumkin lines were
evaluated at RARS, Jamalpur. The experiment was
laid out in non-replicated design. The unit plot size
was 4.0 x 2.0 m and seedlings were planted
maintaining a spacing of 2.0 x 2.0 m. The land was
fertilized with recommended doses of fertilizer.
The intercultural operations were done as and when
needed. Data on days to 1% female and male
flowering, node order of 1 male and female,
number of fruits/plant, fruit length, fruit breadth,
average fruit weight , flesh thickness, yield/plant,
yield (t/ha) and TSS (%) were recorded. The data
were analyzed statistically to assess the result.
Highest number of fruits/plant was obtained from
CM Jam-002 ((9). The line CM Jam-025 exhibited
the longest fruit (39.00 cm) compared to the
shortest fruit in CM Jam-031 which was 10 cm.
CM Jam-003 demonstrated the narrowest fruit
(33.34 cm) while the line CM Jam-011 had the
widest fruit (75.50 cm). The line CM Jam-025 got
the highest average fruit weight (5.48 kg) as against
the lowest (1.27 kg) in CM Jam-013. Flesh
thickness was the maximum (7.8 c¢cm) in the line
CM Jam-020 and CM Jam-037 and the minimum
(3.8 cm) in CM Jam-041. The line CM Jam-025
produced the highest yield (21.92 Kg/plant and
54.80 t/ha) and the line CM Jam-011 produced the
2nd highest yield (14.40 Kg/plant and 36.00 t/ha)
while CM Jam-030 had the least yield (2.74
kg/plant and 6.85 t/ha).

Inbred development in pumpkin

The trial was conducted at the experimental field of
Regional Agricultural Research Station, BARI,
Cumilla in winter 2019. Fifteen pumpkin lines were
advanced from Sp generation to Si; generation to
develop variable inbred lines for the development of
good hybrid varieties. Twenty days old seedlings
were transplanted in well prepared experimental plot
with 2m x 3m plant spacing. It was a non-replicated
trial. The land was fertilized with recommended
doses of fertilizer. Standard agronomic practices
were followed as and when necessary. Selfing and
selection process were followed on the basis of crop
improvement procedure. Selected plants were selfed.
Selfing was done at anthesis at different days. Seeds
of selfed fruits were stored for advancing next
generation. Observations were recorded from all the
plants in each plot for 14 characters. Data were
recorded for days to 1st female flower opening, node
order of 1st female flower opening, fruit length, fruit
diameter, flesh thickness, average fruit weight,
fruits/plant, vyield/plant, vyield, TSS (%), virus
incidence(%), fruit shape, skin color and flesh
color.Variations were found among the lines for the
characters studied. The genotype CM Cum 007.2.3
required the minimum days to female flower
opening (47 DAS), in opposite to the check BARI
Mistikumra-2 which took the maximum days (80
DAS). The node order of first female flower ranged
from 19 to 34. But in this regard, the node order did
not show any relation to days to flowering in most
cases. The largest fruits were found in CM Cum
004.2.2 (29 cm x 28 cm), which also possessed the
maximum flesh thickness of almost 6.60 cm and
led to the heaviest weighed fruit (9.50 kg). CM
Cum 007.2, CM Cum 015.3, CM Cum 016.1 and
BARI Mistikumra-2 produced comparatively
smaller fruits (2.5-3.0 kg). In case of fruit number,
BARI Mistikumra-2 produced the maximum (10)
with average yield per plant 27.45 kg. On the other
hand, CM Cum 007.2.3 and CM Cum 003.2 gave
the highest yield (38.35 kg/plant) with a good
number of fruits (9 & 6, respectively). The TSS%
ranged from 4.5-9. CM Cum 004.3 and CM Cum
005.1 possessed the highest TSS content.
Furthermore, the highest virus incidence about 30
% was found among the genotypes. Some
genotypes were found apparently virus free viz.
CM Cum 003.2.2, CM Cum 004.1, CM Cum 007.2
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& CM Cum 007.2.3. Best individuals from every
line of pumpkin were selected and selfed. Seeds of So
to S; progenies of pumpkin lines were stored for
advancing Si to S, progenies in the next year.

Collection and evaluation of
germplasm in winter

pumpkin

Twenty pumpkin genotypes, collected mostly from
PGRC (Plant Genetic Resource Centre), BARI
were evaluated for screening lines having high
yield potentiality and quality at RARS, BARI,
Cumilla along with a check BARI Mistikumra-2
during rabi season, 2019-20. The unit plot size was
6.0 m x 2.0 m maintaining 2.0 x 2.0 m plant
spacing. Pit size was 50 cm x 50 cm x 50 cm.
Twenty days old seedlings were transplanted in
well prepared experimental plot. It was a non-
replicated trial. The land was fertilized with
recommended doses of fertilizer. Standard
agronomic practices were followed as and when
necessary. Observations were recorded from all the
plants in each plot for 14 characters. Data were
recorded for days to 1st female flower opening,
node order of 1st female flower opening, fruit
length, fruit diameter, flesh thickness, average fruit
weight, fruits per plant, yield/plant, yield, TSS (%),
virus incidence(%), fruit shape, skin color and flesh
color. Selfing and selection process was followed on
the basis of crop improvement procedure. Seeds of
selfed fruits were stored for advancing next
generation. Results revealed that most of the
germplasm performed better compared to check
regarding fruit yield and other yield contributing
characters. In respect of earliness, all the tested
materials showed better performances than that of
check. Specially, BD-322 took only 41 days to
induce 1% female flower. The variation of node
order of 1% female flower opening among different
germplasm ranged from 13 to 33. Flesh thickness
was found the highest in BD-277 (6.2 cm) and the
lowest in BD-273 (3.00 cm). The highest no. of
fruits/plant was found in BD-309 (24) followed by
BD-2153.1 (12.00) and BD-2153.1 (10). BD-274.1
produced the highest average fruit weight (8.68 kg)
but no. of fruits was only 4. But BD-309 was the
best yielder (100.40 t ha®), as it produced fruits of
average weight of 3.47 kg in a huge number (24). .
In addition to that, all genotypes except BD-277,
BD-274.1 and BD-273 found promising and gave
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higher yield than BARI Mistikumra-2 (45.84 t/ha).
Flesh color was found light orange to deep orange.
The highest TSS content was found in BD-2212
(12%) followed by BD-268 (10%) and BD-274.1 (9
%) and it was minimum (4 %) in BD-2153.1 and
BD-264. Virus incidence ranged from 5%-50%. It
was found most severe in BD-277 (50%).
Depending on all the selection criteria some clones
(15) were found promising and can be selected for
advancing in the next generation e.g. BD-2212, CM
Cum- 004.1.1, BD-288, BD-309, BD-2150, BD-
2153, BD-2153.1, BD-2157, BD-2174, BD-2277,
BD-322, BD-268, BD-274.1, BD-273 and BD-2609.

Collection and evaluation of
germplasm in summer

pumpkin

Ninteen locally collected pumpkin genotypes were
evaluated for screening lines having high yield
potentiality and quality in summer season at RARS,
BARI, Cumilla along with a check BARI
Mistikumra-2, 2019. The unit plot size was 6.0 m x
2.0 m maintaining 2.0 x 2.0 m plant spacing. Pit size
was 50 cm x 50 cm x 50 cm. Twenty days old
seedlings were transplanted in well prepared
experimental plot. The land was fertilized with
recommended doses of fertilizers following
recommended method. Standard  agronomic
practices were followed as and when necessary.
Observations were recorded from all the plants in
each plot for 13 characters. Data were recorded for
days to 1st female flower opening, fruit length, fruit
diameter, flesh thickness, average fruit weight,
fruits/plant, yield/plant, vyield, TSS (%), virus
incidence(%), fruit shape, skin color and flesh color.
Results revealed that most of the germplasm
performed better compared to check regarding fruit
yield and other yield contributing characters. In
respect of earliness, all the tested materials showed
better performances than the check. Specially, CM
Cum 003.2 took only 48 days to induce 1st female
flower. Flesh thickness was found highest in BD-277
(6.2 cm) and the lowest in BD-273 (3.00 cm). The
highest no. of fruits/plant was found in CM Cum
009.3 (8) which eventually gave the highest yield
with average fruit weight of 1.95 kg followed by CM
Cum 002.1 (19.81 kg) and CM Cum 010.3 (19.04
kg). CM Cum 003.2 produced the highest average
fruit weight (3.70 kg) but no. of fruits was only 3. In
addition to that, all genotypes except CM Cum 004.1,




CM Cum 012.2 and CM Cum 014.2 were found
promising and gave comparatively higher yield than
BARI Mistikumra-2 (8.02 t/ha). Genotypes varied
according to their fruit shape, skin color and flesh
color widely. Flesh color were found light yellow to
deep orange. The highest TSS content was found in
CM Cum 004.1 (10.5%) followed by CM Cum 007.2
(9%) and it was minimum (4.9%) in CM Cum 018.1.
Virus incidence ranged from 5% to 50%.

Evaluation of pumpkin lines during winter
season at hill valley

The experiment was conducted at Hill Agricultural
Research Station, Raikhali, Rangamati Hill District
during 2019-20 to find out the suitable pumpkin
lines to release as a variety and to utilize in future
breeding program of pumpkin. The study was
conducted in RCBD with three replications. Seeds
were directly sown in the field in unit plot of 2.5 m
x 3.0 m on 15 November, 2019. The spacing was
20 m x 20 m. The land was fertilized with
recommended doses of fertilizer following
recommended method. Intercultural operations like
weeding, irrigation etc. were done as per necessary.
Data on yield and yield contributing characters
were taken with due time Experimental lines varied
significantly for their response to days to 1%
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 (%).DFF ranged from 65-75, NFF 15-19,
FL 10-17, FW 11.7-23.3, FT 2.3-5.0, yield (t/ha)
13-30 and TSS (%) 8.3-14.2. Minimum node order
of first female flower (15) was observed in
CMRai020. The highest yield (30 t/ha) was found
in CMRai0019 followed by CMRai017 (27 t/ha)
and the lowest (13 t/ha) was found in CMRai004
and CMRai013 treatment.

Effect of side shoot removal and vine pruning on
growth and yield of pumpkin

A study was conducted during  2019-20 at

Regional Agricultural Research Station, Jamalpur
to investigate effect of side shoot removal and vine
pruning on growth and vyield of sweet gourd
(Cucurbita moschata Duch.ex Poir).Seven different
treatments viz. T1= (Control) no Side shoot pruning,
T,=Side shoot pruining up to 6™, need T3-Side shoot
pruning up to9", node T4-Side shoot pruining up to

12" node Ts-Maintaining three secondary vines
after pruning, Te-Maintaining four secondary vines
after pruning and Tr-Maintaining five secondary
vines after pruning. The seeds of sweet gourd
varieties were sown in poly bags on 20 Oct 2019
and the seedlings were transplanted in the main
field on 11th Nov 2019. The experiment was laid
out in randomized complete block design with two
replications. The unit plot size was 8.0m x 2.5 m
maintaining 2.0m x 2.5 m spacing. The land was
fertilized with recommended doses of fertilizers
following recommended method. The intercultural
operations were done as and when needed. Pruning
started after first female flower opening in the
experiment. Data were recorded from two
randomly selected plants per treatment per
replication on number of vines/plant, weight of
vines/plant (kg), vine length (cm), vine diameter
(cm), leaf area (cm?), internodes length (cm) and
vine yield (t/ha). The collected data on different
characters were statistically analyzed Character
association with fruit and seed yield was done.
Results of pruning revealed that Ts (4-vine)
produced the highest fruit yield (fruit yield,12.50
t/ha). However fruit size individual fruit weight and
seed quality were better in Ts-Maintaining four
secondary vines after pruning other treatments .On
the other hand analysis revealed that pruning had
important effects on the yield and quality of fruit
and seeds in sweet gourd.

Response of sweet gourd to different irrigation
frequency and nitrogen levels

The experiment was conducted for 3 years at the
experimental field of Horticulture Research Centre,
BARI, Gazipur during 2017-18 to 2019-20 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 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 21 days interval
after SE were considered as main plot treatment
and four doses of PU and USG as N1:100 kg N ha*
as PU; Na: 100 kg N ha? as USG; N3: 80 N ha as
USG and N4:60 kg N ha'l as USG were considered
as sub-plot treatment. A significant response of

M

BARI Annual Report
2019-20



sweet gourd to different irrigation and N levels was
observed. Among the different treatments
combinations, I:Ns (irrigation at 14 days interval
with 80 kg N as USG) were relatively better
yielding (35.08, 36.46 and 34.23 ton ha?,
respectively for the years) followed by 11N3 (31.93
ton ha?), I,N; (34.51 ton ha) and 1N, (31.92 ton
hal), respectively for sweet gourd production.
Economic analysis also showed the highest average
gross margin (Tk. 288980) and BCR (3.2) with
I2N3 (Irrigation at 14 days interval with application
of 80 kg N ha? as USG) followed by 12N, (Tk.
222740 with BCR 2.8) and 13N3 (Tk. 214950 with
BCR 2.7). But higher water productivity (16.52,
11.98 and 19.55 kg m water) was obtained with
IsN3s (Irrigation at 21 days interval with 80 kg N as
USG) for three seasons, respectively than I3Na.
Results revealed that 1,N3 (irrigation at 14 days
interval with 80 kg N as USG) followed by 12N>
(Irrigation at 14 days interval with 100 kg N as
USG) might be optimum irrigation and fertilizer
levels for sweet gourd production on the basis of
yield and economic returns. Therefore, although
higher water productivity (with 13N3), 12N3 could be
suggested as a good irrigation and nitrogen
fertilizer management for hybrid sweet gourd
production in respect of yield and economics.

Cucumber

Collection and
germplasm

The present study was designed to characterize and
evaluate sixteen (16) indigenous cucumber
accessions with respect to agro-morphological traits
and reaction to different biotic stresses. The
experiment was conducted at the experimental field
of RARS, BARI, Cumilla during kharif-1 season of
2020. All the lines were collected from PGRC (Plant
Genetic Resource Centre), BARI (15) and local area
of Cumilla (1). At the initial period, six (6) lines were
discarded as they did not survive because of pre-
emergence wilting. The rest (10) were subjected to
data collection and analysis. The unit plot size was
3.0m x 1.5m maintaining 1.5m x 1.5m plant spacing.
Twenty five days old seedlings were transplanted in
well prepared experimental plot. The recommended
dose of fertilizer and agronomic practices were
followed to raise a successful crop. There were three

evaluation of  cucumber
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replications for taking observations on 10 traits, viz.
days to first female flowering, fruit length (cm), fruit
diameter (cm), fruit weight (gm), cavity breadth (cm),
number of fruits/plant, fruit yield/plant (kg) and
disease/pest reaction. Disease incidence causing wilt
was recorded as number and percentages of
survival plants (sixty days after sowing).
Screening for virus disease resistance was followed
with 0-4 scale (0, no symptoms; 1, 1-25% leaf area
with symptoms; 2, 26-50% leaf area with symptoms;
3, 51-75% leaf area with symptoms; 4, 76-100% leaf
area with symptoms). All the lines varied
significantly regarding all traits under consideration.
Besides, the low incidence of virus and wilt diseases,
the novel accession CS Cum 001, BD-11659 had
good agro-morphological characters with heavy
bearing capacity (no. of fruits/plant, 10.5 and 10,
respectively) and the highest yield/plant (4.39 kg,
3.29 kg, respectively). CS Cum 001 also had no fruit
fly infestation. By the same token, BD-11396 showed
resistance to viruses causing curling, mosaic and
severe stunting diseases. This accession can be
utilized as resistant source to both the diseases. In
addition to that, BD-11458 & BD-11382 produced
fruits with narrow cavity with good size and shape.
Considering all the factors, six (6) accessions i.e.
11659, 11392, 11390, 11377, 11399, 11458, 11382,
11404, 11396 & CS Cum 001 (Nangolkot) were
selected for the production of their inbreeds after seed
increase.

Regional yield trial of cucumber lines

A regional yield trial with four cucumber (Cucumis
sativa) lines (viz., CS79-3-5-9, CS25-20-10-4-1,
CS18-3-5-8 and CS44-5-2-3-6, were evaluated with
a local check variety at Olericulture Division, HRC,
BARI Gazipur during the kharif season of 2019 to
study the regional adaptability and yield
potentiality. This trial was also conducted to
different regional stations of BARI, namely
Jamalpur, Narsinghdhi and Hatazari following
RCB design with 3 replications. The unit plot size
was 7.5 x 1.0 m having single row and 5 plants per
plot. The seedlings were transplanted maintaining 1.5
x 1.0 m spacing. The unit plot and blocks both were
separated by 60 cm drain respectively. The

recommended doses of fertilizer and agronomic
practices follow. Data on days to 1% female flower
open, node order of 1% female flower open, fruit




length (cm), fruit breadth (cm), number of total
fruits, individual fruit weight (g), yield/plant (kg),
yield (t/ha), virus incidence and fruit fly infestation
were recorded from each plants per entry per
replication. Analysis of variance (ANOVA) and
mean separation of lines were done using Statistix
10 statistical software. The lines varied
significantly for their response of different
characters studied. The fruits/of tested lines varied
from 9.33 to 23.73 and the line CS25-20-10-4-1
showed the highest fruits/plant (23.73). The highest
yield per plant (5.25kg) and yield (41.37t/ha) was
also observed from CS25-20-10-4-1. The second
highest yield/plant (3.87kg) and yield (30.60t/ha)
was also observed from CS79-3-5-9. The overall
performances of two lines (viz., CS25-20-10-4-1
and CS79-3-5-9) were good. For final conclusion
or variety release the trial may be repeated for next
one year RYT for confirmation.

Sponge gourd
Evaluation of sponge gourd germplasm

A study was conducted to evaluate sponge gourd
(Luffa cylindrica) lines in respect of yield and
quality at RARS, Jamalpur during the summer
season of 2019 due to release a hew sponge gourd
variety. The experiment was laid out with 3
replications. The plot size was 6.0 m x1.5m with a
planting space of 3mx1.5 m. Each plot contained 2
plants. Twenty five days old seedlings were
transplanted in the field on 21 March, 2019. The
recommended doses of fertilizer and agronomic
practices follow. Data were recorded on days to 1%
female flowering, 1% female node order, days to 1%
harvest, days to last harvest, fruit length and
diameter, number of fruits/plant, fruit yield/plant,
fruit yield/plot and per hectare. Data in respect of
vegetative, yield and fruit characters were recorded
and measured characters were statistically analyzed
following a programme Statistical Tools for
Agricultural Research (STAR).Nine sponge gourd
lines viz. LC Jam-001, LC Jam -002, LC Jam -003,
LC Jam -004, LC Jam -005, LC Jam -006, LC Jam
-007, LC Jam -008 and LC Jam -009 were
evaluated to investigate the vyield and vyield

contributing characters. The higher number of fruits
per plant (90.00) was produced by the line LC Jam-
006 whereas the lower number of fruits (28.00) was

noted from the LC Jam-005. The higher individual
fruit weight (141 g) noted in the line LC Jam-008
and lower (98 g) in the line LC Jam-007. The
highest fruit yield/plant (12.31 kg) & per hectare
(41.04 t) was produced by the line LC Jam-001 and
the less 3.16 kg &10.54 t was found by the line LC
Jam-005.

Evaluation of sponge gourd hybrids

Five sponge gourd hybrids were evaluated at
Olericulture Division, HRC, BARI Gazipur during
kharif season of 2019. The experiment was laid out
in a RCB design with three replications. Seeds of
five sponge gourd hybrids were sown on the
polybag on 10 April, 2018. Twenty days old
seedlings were transplanted in main field on 30
April, 2018. The unit plot size was 10 x 1.0 m
having single row and 5 plants per plot. The
seedlings were transplanted maintaining 2.0 x 1.0 m
spacing. The unit plot and blocks both were
separated by 60 cm drain respectively. The
recommended doses of fertilizers and application
method were followed. Data on days to 1%t female
flower open, node order of 1% female flower open,
fruit length (cm), fruit diameter (cm), duration of
harvest, number of marketable fruits, number of
non-marketable fruits, number of total fruits,
individual fruit weight (g), yield/plant (kg), yield
(t/ha) and diseases reaction were recorded from
each plants per entry per replication. Analysis of
variance (ANOVA) and mean separation of lines
were done using Statistix 10 statistical software.
Significant variation was found in the studied
characters among the hybrids. The hybrid 5 and
hybrid 4 required minimum days for 1% male and
female flower open (34 and 42 days, respectively).
The average fruit weight was also highest in hybrid
3 (261.00g) and the lowest was obtained from
hybrid 1(194.00g). The number of fruits per plant
was highest in hybrid 3 (282.67) and the lowest
was in hybrid 5 (260.00). The highest yield/plant
was observed from the hybrid 3 (73.81kg) and
lowest yield/plant was observed from the hybrid 1
(51.00 kg). The highest harvest duration was
obtained from hybrid 5 (111 days) and lowest
harvest duration was in hybrid 3 (103 days).
Considering the yield and yield contributing
parameters the three hybrids (Hybrid-2, Hybrid-3,
and Hybrid-4) performed best. So these three
hybrids may be considered for RYT.
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Snake gourd
Advanced yield trial of snake gourd lines

An evaluation with thirteen snake gourd
(Trichosanthes ~ cucumerinauar. anguina L)
genotypes, namely; TAO1, TA02, TA03, TA04,
TA05, TA06, TAO07, TA08, TAO001,TA002,
TAO003, TA004, and TA05-3 of snake gourd was
conducted at Olericulture Division farm, HRC,
BARI, Gazipur during the kharif season of 2019 to
develop high vyielding snake gourd variety.
Eighteen days old seedlings were transplanted in
the main field on 16 May, 2019. The experiment
was laid out in RCB design with three replications.
The unit plot size 7.5 m x 1.5m and 6 plants were
accommodated in a plot with a plant spacing of 1.2
m apart single plant maintaining a row to row
distance of 1.5 m. The recommended doses of
fertilizers and application method were followed.
The intercultural operations (weeding, irrigation,
insecticide spray etc.) were done when necessary.
Eleven quantitative characters including days to 1%
male flower open, days to 1% female flower open,
node order of 1% male flower open, node order of
1t female flower open, fruit length, fruit breadth,
fruits/plant, individual fruit weight, vyield/plant,
yield (t/ha) and harvest duration were measured.
Analysis of variance (ANOVA) of genotypes was
done through Statstics 10 statistical softwere. Wide
ranges of variability were found in the studied
characters among the genotypes. The genotypes
TAO7 required minimum days for 1%t male flower
(37.00 days) and TAO8 required minimum days for
1%t female flower (41.00 days) which were
significant differences with other genotypes.
Maximum number of fruits/plant was found from
TAO1 (39.50) which was statistically similar with
other 11 lines. The yield/plant was ranged from
2.93 to 7.61 kg and yield from 16.41 to 41.83 t/ha.
The highest vyield/plant and vyield (t/ha) was
observed from the genotypes TAO03 (7.61 kg and
41.83 t/ha, respectively). Considering Yyield,
acceptable fruit size and harvest duration the
genotypes TA01, TA02, TAO03, TA06 and TA002
were best. So these lines/genotypes may be selected
for high yielding snake gourd variety development
as well as inbred for crossing of hybridization
programme.
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Ash gourd

Evaluation of ash gourd lines

The experiment was conducted at the experimental
field of HRC, Regional Agricultural Research
Station, BARI, Jamalpur during the summer season
of 2019 to develop new high yielding OP variety.
Five collected ash gourd (Benincasa hispida) 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. The experiment was laid out
in RCB design with three replications. Seeds were
sown on 24 February, 2019 and 34 days old
seedlings were transplanted in the field at a spacing
of 2.0 x 2.5 m. The unit plot size was 10 m x 2.5
m. The recommended doses of fertilizers and
method was followed. Selected plants were selfed.
Trellis used and irrigation, pruning and other
cultural operations were done as and when
required. Data on flowering, fruit yield and fruit
characteristics were recorded and analyzed
statistically using statistical software STAR which
was developed by IRRI. The lineBH-Jam-005 took
the minimum days (83.30) to 1% harvest followed
by BH-Jam-003(83.33), BARI Chalkumra-1(84.00)
and BH-Jam-004 (85.33) while the line BH-Jam-
002(86.67) took the maximum days. The maximum
number of marketable fruits (11.93)/ plant was
recorded from BH-Jam-005 followed by the BH
Jam-002(10.73) and the minimum number of fruits
(5.83) was observed in BH-Jam-004. The highest
yield was obtained from BH-Jam-005 (31.67 t/ha)
followed by BH Jam-001(29.12 t/ha), while the line
BH-Jam-004 produced the lowest yield (14.24
t/ha).

Regional yield trial of ash gourd lines

A regional field trial was conducted with three ash
gourd advance lines at Olericulture Division, HRC,
BARI, Gazipur during Kharif seasons of 2018-19
to find out suitable ash gourd lines for earliness,
highest yield and better quality. The advance lines
were BHO1, BH02 and BH029 along with BARI
Chalkumra-1 as check variety. The experiment was
laid out in RCBD with three replications. The unit
plot size was 5 m x 6.0 m maintaining 2.0 m x 2.5
m spacing. The recommended doses of fertilizers
were used followed recommended method. The
intercultural operation was done as and when




needed. Data on days to 1% male flower opening,
days to 1% female flower opening, node order of 1%
male flower opening, node order of 1% female
flower opening, days to 1% harvest, fruits
number/plant, single fruit weight (g), fruit length
(cm), fruit diameter (cm), yield/plant (kg), and
yield (ton/ha), fruit shape and fruit color were
recorded from five randomly selected plants per
entry per replication. The data on different
characters were analyzed statistically. Among four
advance lines, the days to 1%t male, female flower
opening and days to 1% harvest were not
insignificantly different. Maximum number of
fruits/plant was recorded in the lines BHO1 (10.96)
and BHO2 (10.91). In respect of average per fruit
weight, BHO2 (1.55 kg) produced the heaviest
green fruit. The yield/plant was highest in BH02
(16.97 kg) followed by BHO1 (15.58 kg. Yield
(t/ha) was highest in BH02 (33.94 t/ha) followed by
BHO1 (31.16 t/ha), which was significantly similar
to BARI Chalkumra-1 (27.54 t/ha) and lowest in
BHO029 (21.68 t/ha). Therefore, two advanced lines
viz., BH 01, and BH 02 may be selected for putting
into regional yield trial in the following year to
confirm the results.

Effect of prilled urea, USG and neem coated
urea on the growth, yield and N-use efficiency of
broccoli and ash gourd

The experiment was conducted followed by RCBD
with three replication during 2018-19 to 2019-20
cropping season. There were 8 treatments as- Ti:
Control; T2: Recommended PU (broadcasted); Ts:
Recommended USG (blended); T4: Recommended
Neem coated urea (broadcasted); Ts:
Recommended Neem coated urea (blended); Te:
85% recommended USG (blended); T;: 85%
Recommended Neem coated urea (broadcasted)
and Tg: 85% Recommended Neem coated urea
(blended). The experiment was conducted on
broccoli in winter and Ash gourd in summer
season. From two years result for broccoli, and one
year results for ash gourd, it was observed that
blended USG as well as blended Neem coated urea

(NCU) performed better than prilled urea. But in
broadcasted condition performance of NCU was
not up to the mark. Maximum broccoli yield (18.50
and 31.26 ton hal) was obtained from Ts (85%
recommended USG, blended) treatment followed

by T3 (Recommended USG, blended) (18.02 t/ha)
and Ts (85% Recommended Neem coated urea,
blended) for the year 2018-19 and 2019-20,
respectively. Highest ash gourd yield (101.3 ton ha
1y was obtained in Ts (Recommended Neem coated
urea (blended) followed by Tg (Recommended
Neem coated urea, blended) treatment (100.8 ton
ha!). Results showed for both the crops that USG
as well as Neem coated urea performed better as
compared to prilled urea and maximum economic
benefit was obtained with urea super granule. But
performance of NCU under broadcasted condition
was not satisfactory.

Teasle gourd
Diversity of teasle gourd

The trial was conducted using twenty nine teasle
gourd genotypes at Olericulture Division, HRC,
BARI Gazipur during summer 2019 to study the
diversity of teasle gourd from the crossing
populations as its diversity are narrow in
Bangladesh (two color-green and yellow were
common as teasle gourd are vegetatively
propagated) focusing seed number and hardness are
concern of the consumers. In order to create
variation within the collected genotypes through
crossing and plants were evaluated grown from
seeds. Diversity of teasle gourd was observed in the
crossed population of 7 main parents, in the plants
characters, male female ratio, fruit size, shape,
color. The number of fruits, single fruits weight and
yield per plant were also varied significantly.
Number of fruits/plant (NOFPP) were recorded the
highest in MD-0019-5 (277) while the lowest in
MD-0022-11 (7). A inconsistent result was
observed with in the same accession of original
lines. The heaviest fruits were observed in the
genotypes MD-0021-12 (107 g) followed by MD-
0021-9, MD-0013-3-4, MD-001, MD-009-3-5
while the lightest was observed in MD-0022-1(53.6
g). All the genotypes produced oval shape fruits
with green, greenish yellow, and yellowish green.
seed is the major constraints of teasle gourd thereby
number of seed considered as important parameter
for selecting lines further improvement. Maturity
was determined where 10-12 days after anthesis
was found optimum to consume. As the accessions
were produced from seed crossed at different lines
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therefore, different types of plants were produced
and male female was one of them. The maximum
number of females was recorded at MD 13 (60%)
while the lowest percent were observed at MD
0020. The maximum amount of suckers were
observed at MD 0022 genotypes, where maximum
seeds were recorded at MD 0022-1.

Evaluation of teasle gourd lines in summer at
Jamalpur region

A study was conducted to evaluate teasle gourd
(Momordica dioica) lines in respect of yield and
quality at HRC field, RARS, Jamalpur during the
summer season of 2019 to release a new teasle
gourd variety. Five teasle gourd lines viz. MD Jam-
001, MD Jam -002, MD Jam -003, MD Jam -004
and Md Jam -005were evaluated to investigate the
yield and yield contributing characters. The
experiment was laid out in RCBD with 3
replications. The plot size was 10.0 m x2.0 m with
a planting space of 2.0m x2.0 m. Each plot
contained 5 plants. Seedlings were transplanted in
the field on 09April, 2019. The recommended
doses of fertilizers and agronomic practices were
followed. Data were recorded on days to 1%t female
flowering, 1%t female node order, days to 1 harvest,
days to last harvest, fruit length and diameter,
number of fruits/plant, fruit yield/plant, fruit yield
per plot and per hectare. Data in respect of
vegetative, yield and fruit characters were recorded
and measured characters were statistically
analyzed. The higher number of fruits per plant
(116.00) was produced by the line MD Jam-001
whereas the lower number of fruits (78.00) was
noted from the MD Jam-005. The higher individual
fruit weight (56 g) was noted in the line MD Jam-
003 and lower (43 g) in the line MD Jam-004. The
maximum fruit yield/plant (6.15 kg) & per hectare
(15.37 t) was produced by the line MD Jam-001
and the minimize 3.74 kg &9.34 t was found by the
line MD Jam-005.

Advanced yield trial of teasle gourd lines

The study was carried out at the experimental field
of Olericulture Division, HRC, BARI, Gazipur,
Bangladesh to evaluate the teasle gourd germplasms
for variety development and future breeding program.
Eleven genotypes, namely MD 0021 MD 0022, MD-
015-2, MD-012-2, MD-006-2, MD-013-2, MD-009-
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3, MD 0020, MD 0019, MD-014-2 and MD-008-1
were evaluated during the summer season of 2019.
Healthy and disease free rhizomes of teasle gourd
were planted in 25 February, 2019 at a spacing of
1.5 m x 2 m. The unit plot size was 2.5 m x 2.5 m.
The field was fertilized with cowdung-N-P-K-S@ 5
ton-20-08-14-6 kg/ha. Different morphological and
yield attributing characters were recorded from
three randomly selected plants from each treatment.
The line MD-006-2 took the longest days (115) and
MD 0019 took the shortest days (106) to harvest.
The highest number (203.00) of fruits/ plant,
heaviest fruit (80.33 g) and highest fruit wt./ plant
was recorded from MD 0021(16.17 kg). The
longest fruit was observed in MD-006-2 (9.13cm)
while the shortest was MD-008-1 (6.43cm).The
line MD 0022 (4.43cm) produced the widest fruit
while MD-009-3 (3.57cm) produced the wides
fruit. In case of inner flesh thickness it was found
that the line MD 0022 produced the highest flesh
thickness (0.64cm) and the lowest (0.32cm) was
recorded from MD 0020. The highest
yield(40.43t/ha) was obtained from the line MD
0021 and the lowest was recorded from MD-006-2.
In case of fruit color, most of the lines produced
green color fruit except MD-013-2 and MD-006-2,
which produced yellow orange colored fruit.
Considering the yield contributing characters, color
and size the lines MD 0020, MD 0021, MD 0022
and MD-015-2 may be selected for RYT.

Effect of micronutrient application and
rhizobium inoculation on productivity and
quality of garden pea

An experiment was carried out in the research field
of HRC, BARI, Gazipur during Rabi season of
2019-20 to estimate the suitable combination of Zn,
B and Mo with Rhizobium for nodulation, quality
and vyield maximization of garden pea (Pisum
sativum).The experiment was planned with six
treatments viz.,, T1 = Control, T,= Rhizobium
inoculation, Ts= ZnsMo1+ Rhizobium, T,= B,Mo;+
Rhizobium, Ts= ZnsB,+ Rhizobium, Te=

Zn3B,Moi+ Rhizobium and T,= ZnsB,Mo; along
with the blanket dose of N4oKsoP24S10 kg ha* and
cowdung 5 t hal.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 5118 to 7915 kg




haacross the treatments. The seeds yield varied
from 1284 to 1718 kg ha‘among the treatments.
The significantly highest green pod (7915 kg ha)
and seed vyield (1718 kg hal) was found in
Tetreatment and the lowest were found in control
plot. The maximum nodulation (25.4) and protein
content (23.1%) were found in Te treatment. The
greatest gross return was counted from the
treatment Tg Considering the vyield, quality and
economics, the combined application of Zn 3 kg ha
1B 2 kg ha*and Mo 1 kg ha* with Rhizobium 50 g
kg! seed can be recommended for garden pea
cultivation.

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 2018-19 to evaluate the
performance of five promising hybrid pointed
gourd lines regarding vyield and desirable
characters. The highest number of fruits/plant (154)
was produced by the line PGO09xM; and the lowest
(103) in PG0O18xM,. The highest yield (52.59 t/ha)
was obtained from PG009xM; and the lowest yield
(35.14 t/ha) was obtained from PGO008XM;.
Considering vyield, fruit quality and number of
seeds the line PG009xM;, was found promising and
can be release as a variety.

Squash
Advanced yield trial of squash lines

Five squash lines with the check variety BARI
Squash-1 were evaluated at the experimental field
of Olericulture Division, HRC, BARI, Gazipur
during the winter season of 2019-20 to select the
high yield potential and attractive shape squash
lines. The lines CP002, CP004, CP006, CP007 and
CP007-2 were used in this study. The seeds were
sown in poly bag and 21 days old seedlings were
transplanted in the main field on 4 December,
2019. The unit plot size was 1.2 x3 m maintaining
1 m plant spacing. The land was fertilized with
cowdung-N-P-K-S-Zn-B @ 10 ton -80-35-75-18-
4.3-1.70 kg/ha respectively. Entire cowdung, P, S,
Zn, B and 1/3“ of K were applied during pit

preparation. Entire amount of N and rest amount of
K were applied in 3 equal splits (15, 30 and 45 days
after transplanting). Weeding, irrigation and other
intercultural operations were done as and when
necessary. During the cropping period the whole
plot was covered by nylon net to protect from mite
infestation. Data on different parameters such as
days to first female flower open (DFF), node order
to first female flower (NFF), fruit length (FL), Fruit
breadth (FB), flesh thickness (FIl. thickness),
average fruit weight (Av. FWt), fruits/plant,
yield/plant, yield (t/ha), TSS(%) and fruit shape
were recorded and analyzed statistically.
Significant variation was observed among the
squash lines for different characters. The highest
average fruit weight was observed from BARI
Squash -1 (2.32 kg) which was used as check and
lowest fruit weight was found in the line CPO07
(1.15 kg). From the evaluated lines the check
variety BARI Squash-1 was superior for its
individual fruit weight and yield/plant. Next to
BARI Squash -1 two lines CP007 and CP007-2
were good for its attractive shape, size and yield
potential. In this respect, two lines CP007 and
CP007-2 may be recommended for RYT.

Water melon
Regional yield trial of water melon lines

A regional field trials was conducted in the
research field of Olericulture Division, HRC,
BARI, Gazipur during winter seasons 2019-20 to
evaluate the performance of advance watermelon
lines (S-4/07,S-4/08, S-5/144, CLPK-18) with
Sweet Black-2 as a check variety. The experiment
was laid out in RCBD design with three
replications. The seeds were sown in January 28,
2020 and planting was done in February 24, 2020.
The unit plot size was 5 m x 6.0 m maintaining
2.0 m x 2.5 m spacing. The land was fertilized
with recommended doses of fertilizers following
recommened method. The intercultural operation
was done as and when needed. Pest attacks were
prevented by spraying of chemical pesticides.
Data on days to 1% male flower opening, days to
1%t female flower opening, node order of 1%t male
flower opening, node order of 1% female flower
opening, days to 1% harvest, fruits number/plant,
single fruit weight (g), fruit length (cm), fruit
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diameter (cm), yield/plant (kg), and yield (ton/ha),
fruit shape and fruit color were recorded from five
randomly selected plants per entry per replication.
The data on different characters were analyzed
statistically Among five advance lines average
fruit weight was higher in S-5/144 (8.42kg)
followed by S-4/8 (5.98kg). Significantly long
type fruit was found in S-4/8 (43.08cm) and
roundish fruit was in S-5/144 (60.32 cm). The
yield/plant differed significantly among the lines.
It was highest in S-5/144 (22.21 kg) followed by
S-4/7 (21.73 kg), S-4/8 (17.74 kg), lowest in
Sweet black-2 (10.30 kg) and CLPK-18 (7.50 kg).
Therefore, three advanced lines viz. S-5/144, S-
4/7 and S-4/8 lines may be selected for regional
yield trial in the following year to confirm the
result.

Evaluation of collected exotic commercial
watermelon germplasm

A field experiment was conducted on watermelon
at Regional Horticulture Research Station, BARI,
Shibpur, Narsingdi during February 2020 to May
2020 to evaluate the performance of four
commercial watermelon varieties, namely Big
Family, More 039, Big boss and Champion) with a
view to recommending the best variety that will be
used to make diverged genotypes and to develop
inbred lines. Seeds were sown on 14 February,
2020. Each plot measured 2m x 2m separated by 1
m each between plots and between replicates. The
experiment was arranged in a randomized complete
block design and replicated three times. Pest
attacks were prevented by spraying of chemical
pesticides and weeding was done as and when due
before harvesting. Data collected, and analyzed
following software R The result showed that
individual fruit weight, fruit weight per plant and
yield (t/ha) were highest in Big family. Based on
the performance, Big Family may be selected to
develop inbred lines.

Netted melon
Evaluation of advanced netted melon lines

The study was conducted with hundred netted
melon plants at the research field of Olericulture
Division, HRC, BARI, Gazipur during 2019-2020
with a view to developing a variety of netted
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melon. Last year CMR-12-2-91 was selected from
F» population and CMR-1-37-46-11, CMR-1-37-
46-12 and CMR-1-37-46-15 from F4 population.
This study was conducted with 25 plants for
CMR-12-2-91 to develop Fs; generation and 75
plants for CMR-1-37-46-11, CMR-1-37-46-12
and CMR-1-37-46-15 to develop F4 generation.
To developed F; and Fs4 generation seeds of
previous selected generation were sown on 13
September, 2019 to develope a variety of netted
melon considering higher TSS, intensity of net
and flesh color. Twenty five days old seedlings
were transplanted in the net house on 13 October,
2019. The non-replicated evaluation trial was laid
out maintaining 50 cm line to line and 40 cm plant
to plant spacing. The recommended doses of
fertilizers and agronomic practices were followed.
Data on different parameters such days required
for net development of fruit (day), fruit weight
(9), fruit length (cm), fruit breadth (cm), fruit
cavity(cm?), pericarp thickness (cm), TSS (%)
were recorded and statistically analyzed. Among
Fs plants ranges of individual fruit weight 600-
2400 g whereas it was 480-1400 g for Fs
generation. Based on TSS all the plants
categorized in 3 groups. There was no plants
below 5% of TSS in both generation, 09 plants
showed 5-8% of TSS, in both generation and 01
and 06 plants showed more than 8% of TSS
respectively. On the basis of individual fruit
weight, there was no plants produced less than
600 g individual fruit weight, 03 plants produced
600-1000 g and 07 plants produced more than
10009 for F3 generation whereas it was 01, 07 and
06 for F4 population. In case of pigmentation, 08
plants showed white and 02 were green for Fs3
population and 15 plants for F4 showed green. Six
plants showed light netting, 01 plant showed
medium netting and 03 plants dense netting for F3
generation where as it was 03,0,12 respectively
for F, generatioon. On the basis of fruit flesh
color, all plants of F3 population showed orange
colour. In case of F4 population 06 plants showed
green and 09 plants showed orange. From the
study it may be concluded that on the basis of
qualitative and quantitative characters five plants
CMR-12-2-91-10, CMR-1-37-46-11-12, CMR-1-
37-46-11-45, CMR-1-37-46-12-45 and CMR-1-
37-46-12-50 were selected for AYT.




Muskmelon

Collection and
germplasm

evaluation of muskmelon

The present study was undertaken with 44
germplasm of muskmelon (Cucumis melo L.)
which were collected from PGRC, BARI (40) and
local area of Cumilla (4) and evaluated at RARS,
Cumilla during summer, 2020 for screening
suitable lines having high yield potentiality and
quality. The plot size was 4.5mx1m and plant
spacing was 1.5 mx1m. Plot to plot drain was 60
cm. It was a non-replicated trial. Weeding,
irrigation and other intercultural operations were
done as and when necessary. The transplanted
seedlings were always kept under careful
observation. Data were collected on days to first
female flower, fruit length, fruit breadth, average
fruit weight, fruit yield/plant, no. of fruit/plant,
cavity diameter (cm), fruit yield /plot, yield (t/ha),
TSS%. The germplasm MCM Cum-003 showed
early female flowering (55 days) compared to
others. The longest fruit was observed in BD-2319
(26.3 cm) whereas the shortest was found in MCM
Cum-005 (12.6 cm). The maximum fruit breadth
was obtained in MCM Cum-003 (14.6 cm) whereas
the minimum in BD-2261 (9.8 cm). The highest
individual fruit weight was found in MCM Cum-
003 (1639 g) which was followed by BD-2319
(1528 g) whereas the lowest was found in BD-2262
(583g). No. of fruit/plant was maximum in BD-
2257 (11) and minimum in MCM Cum-001(4.00).
The highest yield (t/ha) was observed in BD-2276
(61.51) followed by BD-2257 (55.79) while the
lowest yield was found in BD-2262 (21.75).
Maximum TSS (5.5%) was obtained in BD-2295,
BD-2162 and BD-2310. However, total sixteen
(16) germplasm out of forty four (44) were selected
for the next year evaluation with replicated trial
after seed increase.

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 2019-20 to find out the suitable muskmelon
germplasm for is year round potential to release as
a variety and to utilize in future breeding program
of muskmelon. It was conducted in RCBD with

-

three replications. Seeds were directly sown in unit
plot of 1.5 m. x 1.5 m on 10 November, 2019. The
land was fertilized with well decomposed cowdung
@ 10 t/ha cowdung, 78 kg N, 35 kg P, 75 kg K, 18
kg S, 4.2 kg Zn and 0.34 kg B per hectare. Entire
cowdung, P, S, Zn, B and 1/3 of K were applied
during pit preparation which was 7 days before
seed sowing. N @ 50 kg/ha was applied at the day
of transplanting. Rest of K @ 50kg /ha was applied
twice after transplanting at 20 days interval and N
was applied in 4 equal installments at 15, 30, 55
and 75 days after transplanting. Intercultural
operations like weeding, irrigation etc. were done
as per necessary. Data on vyield and yield
contributing characters were taken and analyzed.
Germplasm were varied significantly for their
response to days to 1%t female flowering (DFF),
node order of first female flower (NFF), fruits/plant
(FPP), fruit length (FL), fruit girth (FG), flesh
thickness (FT), average fruit weight (AFW),
yield/plot and TSS (%). DFF ranged from 27.0 to
34.3, NFF 6.7-10.7, FPP 7.3-2.5, FL 24.4-47.2, FG
10.7-17.9, FT 2.20-2.52, AFW (gm) 1700-6700,
yield/plot (kg/2.25 m?) 6.0-20.8, yield (t/ha) 26.5-
92.2 and TSS (%) ranged from 2 to 4.7. Minimum
node order of first female flower (6.7) was
observed in CMRai004. The highest yield (92.2
t/ha) was found in CMRai017 followed by
CMRai008 (70.7 t/ha) and the lowest (26.5 t/ha)
was found in CMRai016.

Hyacinth bean

Collection and evaluation of hyacinth bean lines
at Chattogram region

The experiment was conducted at Agricultural
Research  station (ARS), Pahartali, Khulshi,
Chattogram during rabi season of 2019-20. There
were 31 genotypes used as materials to evaluate
yield potentials. The earliest flowering (33 DAS)
was recorded from LP Pah038 and the longest
duration (71 DAS) was recorded from LP Pah020.
Maximum no. of pods/panicle (15) was produced
from LP Pah037and minimum (07) was from LP
Pah003, LP Pah007, LP Pah011, LP Pah016 and LP
Pah023. The highest pod weight (16.0 g) was
obtained from LP Pah019 and the lowest (6.1 g) was
from LP Pah026. Maximum number of seeds/pod
(5.75) was produced by LP Pah020 and minimum

19

BARI Annual Report
2019-20



B G

(3.6) was produced by LP Pah026. The highest
hundred fresh seed weight (140 g) was recorded
from LP Pah011 and the lowest (60 g) was from LP
Pah026. LP Pah037 gave the highest yield/plant
(2040q) followed by LP Pah035 (1560g) and LP
Pah023 gave the lowest yield/plant (588 g). Twelve
genotypes, three genotypes, seven genotypes, two
genotypes belong to green, greenish red, brownish
green surrounded by brown and red colored pod,
respectively. Rest of the genotypes shown light
yellow, light green surrounded by brown, greenish
brown, grey brown surrounded by brown, reddish
green and Green surrounded by brown colored pod.
Eighteen genotypes have got brown colored stem
and thirteen genotypes belong to green colored stem.
Seventeen genotypes appeared pink colored flower,
twelve genotypes shown white colored flower and
one genotype belongs to white surrounded by light
green colored flower.

Preliminary yield trial of hyacinth bean lines

The study was conducted at the Olericulture
Division, HRC, BARI, Joydebpur, Gazipur during
winter season of 2019-20 to evaluate six selected
superior lines of country bean including DL (St)-
002, DL (St)-004, DL (St)-008, DL (St)-024, DL
(St)-025, DL (St)-032 and BARI Shim-1 as check
variety. The lines varied significantly for their
response to all the characters studied. The line DL
(St)-024  required minimum days (43) for
flowering. The earliest (58 days) harvest was done
in DL (St)-004. The line DL (St)-002 produced the
maximum number of pods/plant (336). The single
pod weight was the highest in DL (St)-032 (24.43
g) which also produced the longest (17.23 cm) and
the widest (4.36 cm) pods. The highest pod yield
per plant was recorded from DL (St)-002 (4.24 kg),
followed by BARI Shim-1 (3.93 kg) whereas the
lowest yield from DL (St)-008 (1.74 kg). Highly
mosaic virus infestation was observed this year in
all the lines and also in check variety. Based on
yield and qualitative parameters the genotypes DL
(St)-002, DL (St)-024, and DL (St)-032 were found
promising. The experiment may be put into
advanced yield trial in the following year.

Advanced yield trial of selected hyacinth bean
lines

An experiment was conducted at the HRC field,
Regional Agricultural Research Station (RARS),
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Jamalpur during 2019-2020 to observe the
performance of yield and vyield contributing
characters of hyacinth bean lines. There were six
hyacinth bean germplasm viz. CB Jam-001, CB
Jam-002, CB Jam-003, CB Jam-004, CB Jam-005
and CB Jam-006 with BARI Shim-1 & BARI
Shim-6 as check were used and fifteen days old
seedlings were transplanted in the main field on 22
September 2019. The experiment was laid out in a
Randomized Complete Block Design with three
replications. The size of a unit plot was 6.0 m x
1.5m with plant spacing of 1.5 m x 1.5 m. Each plot
contains 4 plants.. Maximum number of pod/plant
(773) was observed from CB Jam-001 and
minimum (310) from CB Jam-005. CB Jam-005
gained maximum individual pod weight (21 Q)
whereas minimum observed in CB Jam-003 (7.60
g). Maximum pod yield/plant (11.17 Kg), per plot
(44.70Kg) and per hectare (37.25 t) harvested from
CB Jam-006 and minimum pod yield per plant
(4.36 Kg), per plot (17.41Kg) and per hectare
(1451 t) obtained from CB Jam-003. The
promising lines may be proposed for putting into
regional vyield trial at different AEZs of
Bangladesh.

Effect of supporting system on growth and yield
of hyacinth bean var. BARI Sheem-8

The experiment was conducted at Agricultural
Research Station, Pahartali, Khulshi, Chattogram
during rabi season of 2019-20. There were six
treatments viz. i. Bamboo trail at 1m spacing, ii.
Bamboo frame with net at 1m spacing, iii. Bamboo
stick at 45 cm spacing, iv. Bamboo stick at 60 cm
spacing, v. Bamboo stick at 75 cm spacing and vi.
Top of bamboo canopy at 1m spacing considered.
The experiment was laid out in a Randomized
Complete Block Design with three replications.
The unit plot size was 3m x 3m. Intercultural
operations were done as and where necessary. The
highest number of pod plant-1 (75) was found from
bamboo stick at 45 cm spacing followed by
bamboo trail and bamboo frame with net (68.33)
and the lowest was found from top of bamboo
canopy (54.67). The highest individual pod weight
(12.63g) was observed on bamboo stick at 75 cm
spacing followed by bamboo frame with net
(12.33g) and the lowest was top of bamboo canopy
(11.57g). Maximum yield was obtained from top of




bamboo canopy(19.59 t ha-1) followed by bamboo
stick at 60 cm spacing (13.23 t ha-1) and minimum
was from top of bamboo canopy (6.92 t ha-1)
followed by bamboo trail (7.81 t ha-1). Bamboo
stick at 45 cm spacing produced the highest
number of pods plant-1 (75), yield plant® (880g)
and yield (19.59 t/ha) and top of bamboo canopy
produced the lowest number of pod plant-1 (54.67),
yield plant™ (634g) and yield (6.92 t/ha).

Effect of plant growth regulators on the
performance of summer country bean

A field experiment on summer country been
taking the variety ‘BARI Shim -7° was conducted
at the Plant Physiology Field of Horticulture
Research Center, Bangladesh Agricultural research
Institute, Gazipur during the summer seasons of
2017, 2018 and 2019 to study the effect of plant
growth regulators on growth and yield of the crop.
The experiment was conducted in RCBD with three
replications. The experiment consisted of ten
treatments viz., four NAA concentrations (15, 30,
45 and 60 ppm), three CCC concentrations (200,
300 and 400 ppm), two GA3; concentrations (20 and
30 ppm) and tap water as control. All growth
regulators performed well in respect of all
characters studied over control. Among all foliar
agents, the response of NAA was found better.
Pooled data of three years revealed that stem girth,
vine length, plant dry weight, SPAD value, number
of pods/cluster, pod length, individual pod weight,
number of pods/plant and %pod set were found
maximum from NAA 60 ppm followed by NAA
45 ppm. Maximum pod vyield/plant was obtained
from the application of NAA 60 ppm (1943.97
o/plant) followed by NAA 45 ppm (1874.47
g/plant). Average of three years’ result indicated
that the highest pod yield per hectare (10.19 t/ha)
was recorded with the application of NAA 60 ppm.
Application of NAA 60 ppm gave the maximum
net return338.15 thousand Tk. and BCR of 2.97.
NAA 60 ppm can be recommended for cultivation
of ‘BARI Shim-7’ in summer season.

Screening country bean germplasm for
resistance to bean yellow mosaic virus disease

The experiment was conducted in Horticulture
research field, BARI, Gazipur during winter 2019-
20 cropping season with some promising varieties
and lines of country bean to find out resistant

sources against country bean yellow mosaic virus
(YMV) disease. A total of 22 country bean
varieties/ lines were evaluated including susceptible
check. No lines have been performed as immune or
resistance to the mosaic virus disease. However,
eight lines showed moderately resistant resistant
and rest of the lines were susceptible to highly
susceptible to disease. BD-10522 germplasm
produced the highest yield (17.67 to/ha) with
8.33% disease incidence followed by BD-10513
(15.11 ton/ha), BD-10508 (15.22 ton/ha) and BARI
Sheem-1 (15 ton/ha) with disease incidence 8.33%,
25%, 83.33% and 33.33%, respectively. This is
first time of the evaluation, therefore further trial
necessary for confirmation the results.

On farm validation of biorational integrated
pest management (IPM) packages for quality
and safe country bean production

The experiment was carried out at farmer’s field of
Two Upazillas of Mymensingh district (Sadar and
Nandail), two upazillas of Netrakona District
(Durgapur & Kalmakanda) and Two Upazillas of
Sherpur district (Nalitabari and Nakla)duringJuly 2019
to March 2020. BARI Seem-1was used as test crop.
Total five IPM packages viz, Packagel= Hand
picking and destruction of infested flower/pods and
shoot at 5 days interval + Installation of yellow
sticky trap and sex pheromone trap + spraying of
Azadirachtin  (Phytomax) at weekly interval
commencing from the first incidence, Package2=
Hand picking and destruction of infested
flower/pods and shoot at 5 days interval +
Installation of yellow sticky trap and sex
pheromone trap + Alternate spraying of
Azadirachtin (Phytomax) and Anterio @ 1g/L of
water at weekly interval, Package3= Hand picking
and destruction of infested flower/pods and shoot at
5 days interval + Installation of yellow sticky trap
and sex pheromone trap + Alternate spraying of
soap water @ 5¢/L of water and Spinosad (Success
2.58C) @1.25ml/L of water at weekly interval
commencing from the first incidence, Package4=
(Farmers’ practice): Spraying of Emamectin
benzoate  (Proclaim  5SG)+  Spraying  of
Clorantraniliprole (Coragen) and Package 5=
Untreated control, were evaluated against major
insect pests of country bean following RCB design
with ten replications. Results revealed that P;
package (Hand picking and destruction of infested
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flower/pods and shoot at 5 days interval +
Installation of yellow sticky trap and sex

pheromone trap + Alternate spraying of
Azadirachtin (Phytomax) and Anterio @ 1g/L of
water at weekly interval) treated plots showed the
best performance considering reduction of insect
pest infestation, increase of marketable yield and
marginal benefit cost ratio.

Garden pea
Evaluation of garden pea germplasm

An evaluation of garden pea germplasm was
conducted at Olericulture Division, Joydebpur,
Gazipur during 2019-20 to develop bold seeded
garden pea variety with high yield potentiality. In a
non-replicated trial twenty four garden pea
germplasm were evaluated along with with BARI
Motorsuti -1, BARI Motorsuti -2 and BARI
Motorsuti -3 were use as check. Seeds of all
treatment were sown in November 28, 2019. The
highest number of pods/plant (64) was recorded in
GP -15. Number of pods was also higher in GP-23
and GP -51 (46) followed by GP-17 and GP-20
(44). Single pod weight was maximum in BARI
Motorshuti-2 (5.51 g) followed by BARI
Motorshuti-1 (4.87 g), BARI Motorshuti-3 (4.12 g)
and GP-13 (3.66 g). Significantly highest pod
yield/ha were obtained from BARI Motorshuti-1
(15.08 t/ha) and GP-31 (12.86 t/ha) followed by
BARI Motorshuti-2 (11.97 t/ha), GP-52 (11.05
t/ha) and GP-01 (9.38 t/ha). Beside this, another
eight lines viz., GP-13, GP-15, GP-23, GP-24, GP-
32, GP-33, GP-35, GP-51 produced 7.62 to 8.35
t/ha which was parallel to the yield of BARI
Motorshuti-3 (8.06 t/ha). So, considering bold seed
as well as similar pod yielder like BARI Motorsuti-
01, BARI Motorsuti - 03 ten (10) lines viz., GP-
31, GP-52, GP-13, GP-15, GP-23, GP-24, GP-32,
GP-33, GP-35, GP-51 may select for preliminary
yield trail next year.

Effect of different sowing dates on growth and
yield of garden pea at Moulvibazar

A trial on effect of sowing dates on growth and
yield of garden pea was conducted at RARS,
Akbarpur, Moulvibazar, during rabi season of
2019-20. Five different sowing dates viz., (Do: 16
October, D;: 1st November, D;:16th November,
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Ds:1st December, D4:16th December) were taken
under the study to estimate response to growth and
yield attributes of garden pea. Days to flowering
varied from 34 to 44. The days to maturity ranged
from 55 to 65. The maximum days to mature (65)
were recorded in D4 treatment and the minimum
days to maturity (55) was recorded in D; treatment.
The plant height ranged from 48.83 to 54.53cm.
The highest plant height (54.53 c¢cm) was recorded
in D3 treatment and the lowest plant height (48.83
cm) was recorded in D treatment. The number of
branches varied from 3.33 to 6.67. The maximum
number of branches/plant (6.67) was recorded in
Ds= Dec and the minimum number of branches per
plant (3.33) was recorded in Ds. The number of
pods per plant ranged from 5.67 to 10.33. The
maximum number of pods per plant (10.33) was
recorded in Dz and the minimum number of
pods/plant (5.67) was recorded in D4 treatment. The
pod length varied from 6.50 to 7.13. The number of
seeds/pod varied from 5.47 to 8.13. The maximum
number of seeds per pod (8.13) was recorded in D3
treatment. The minimum number of seeds/pod
(5.47) was recorded in D4 treatment. The 100 seeds
weight ranged from 43.90 to 57.33g. The highest
weight of 100 green seeds (57.33g) was recorded in
D3 treatment followed by (52.80g) in D, treatment
and the lowest (43.90 g) was recorded in Ds
treatment. The seed vyield (kg/ha) varied from
1138.7 to 3475. The highest seed yield (3475kg/ha)
was recorded in Ds; and the lowest seed yield
(1138.7 kg/ha) was recorded in D4. The disease
reaction of different treatments varied from 1-3.
The Ds: (1st December), sowing showed better
results, produced the highest (3475 kg/ha) green
seed yields and showed low disease reaction at
Moulvibazar region of Bangladesh.

French bean

Evaluation of newly collected french bean
germplasm

The experiment was conducted at Hill Agricultural
Research Station, Raikhali, Rangamati Hill District
during the season of 2019-20 to find out the
suitable French bean lines to release as a variety.
There were five French bean entries used as
materials, while BARI Jharsheem-2 was used as
check variety. Seeds were sown on 20" November,




2019@ two seeds/ hill. After 15 days after sowing
thinning was done from each hill keeping one
healthy seedling. Experimental lines varied
significantly for their response to plant height (PH),
50% flowering (50F), Pod length (PL), Width of
Pod (PW), No. of green pod per plant (GP),
individual pod weight (IPW), Pod yield/plot(kg),
pod yield/hector (ton)(PY), Seed yield/plot(kg) and
seed yield per hector(ton)(SY). Of these, 50F
ranged from 33-40, PH 46.7-268.3, PL 11.8-19.1,
PW 0.7-1.7, GP 1214-1908, IPW5.2-8, PY(t) 8,96-
12.2 and SY(t) 5.6-10.0. The highest seed yield (10
t/ha) was found in PVRai001 followed by
PVRai004 (7.5 t/ha) and the lowest (5.6 t/ha) was
found in PVRai005. Among the germplasm
PVRai001, PVRai003 and PVRai004 were found
promising.

Okra

Collection and evaluation of okra germplasm

This experiment was conducted during kharif 2019
in the experimental field of RARS, Cumilla. A total
of 13 germplasm of okra were collected from
different locations of Cumilla region to evaluate
yield and tolerance to YVMV. The experiment was
laid out in Randomized Complete Block Design
with three replications. Results revealed that
maximum plant height was observed in AE Cum-
009 (193.40 cm) followed by AE Cum-012 (191.00
cm). The longest fruit was observed in AE Cum-
002 (15.50 cm) and BARI Dherosh-2 (15.50 cm)
and the shortest was observed in AE Cum-003
(12.00 cm) and AE Cum-013 (12.00 cm). The
widest fruit was found from AE Cum-008 (2.32
cm) followed by AE Cum-010 (2.12 cm) and BARI
Dherosh-2 (2.12 cm). Number of fruits/plant was
also varied among the okra germplasm. The
maximum fruit/plant was produced by BARI
Dherosh-2 (31.67) followed by AE Cum-009
(27.23) and minimum was produced by AE Cum-
007 and AE Cum-008 (10.0). Individual fruit
weight was highest in AE Cum-008 (24.05 @)
followed by AE Cum-005 (21.90 g) and it was the
lowest in AE Cum-011 (12.26 g). Fruit yield also
varied significantly and it ranged from 8.90 to
25.29. AE Cum-009 produced highest yield (25.29
t/ha) followed by BARI Dherosh-2 (22.23 t/ha) and
the lowest was produced by AE Cum-011 (8.90

-

t/ha). Among the thirteen germplasm, AE Cum-005
(2.0%) and AE Cum-009 (5.5%) showed minimum
YVMYV infestation and others were susceptible to
YVMV. So the line Cum-005 and Cum-009 may be
selected for advanced yield trial (RYT).

Regional yield trial of selected okra lines

A field experiment was carried out at Regional
Agricultural Research Station, Ishwardi during
kharif season of 2019 to study the yield and over all
performance of okra lines. Four okra lines viz. AE
018, AE 86, AE 87 and AE 122 with a check BARI
Dheros-2 were evaluated in this study. The
experiment was laid out in RCB design with three
replications. The highest number of fruits/plant (30)
was recorded in AE 122 and AE 86 whereas; the
lowest number of fruits/plant (22) was recorded
from AE 018. The highest yield (24.87 t/ha) was
obtained from AE 122 and the lowest (14.40 t/ha)
was in AE 87.

Regional yield trial of selected okra lines

The experiment was conducted with four okra
(Abelmoschus esculentus L. Moench.) lines viz.
AE-018, AE-086, AE-087, AE-122 along with
BARI Dherosh-2 as check at the field of
Olericulture Division, HRC, Gazipur, Regional
Agricultural Research Station, Ishwardi and
Jamalpur during the summer season of 2019 to
evaluate the lines for yield performance. Plant
height at last harvest was varied from 150.53 to
161.60 cm. The tallest plant was found from BARI
Derosh-2 (161.60 cm) and the shortest from AE
086 (150.53 cm). The highest fruit yield was found
from BARI Derosh-2 (1.19 kg) followed by AE
122 (1.07 kg). Number of fruits/plant ranged from
36.47 to 41.60. The highest number of fruit/plant
was found from BARI Derosh-2 (41.60) followed
by AE-122 (36.47). Fruit yield/hectare varied
significantly and ranged from 40.57 to 51.40 ton.
The highest fruit yield per hectare was found from
BARI Derosh-2 (51.40 ton) followed by AE 122
(48.53 ton).

Effect of sowing time on the growth and yield of
BARI Dherosh-2

An experiment was conducted at Regional
Agricultural Research Station, Jamalpur during
2019 to study the effect of sowing time on the
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growth and yield of BARI Dherosh-2. Seeds were
sown on 1st week of every month of the year to
observe the performance of year round production
and diseases reaction especially to YVMV of BARI
Dherosh-2. Less or no Yyield was found in
November, December, January and February
sowing due to failure of germination under low
temperature. But it was recovered under poly
tunnel okra sowing. It was observed that optimum
time of cultivation of BARI Dherosh-2 was March,
April and May. On the other hand, low yield was
observed in the month of June, July, August,
September and October sowing due to high YVMV
severity (70-90%). But it was recovered under
mesh net okra sowing. Number of fruits per plant
varied from 15 to 36 where the maximum in April
sowing and minimum in August. Maximum
individual fruit weight (18 g) was found from April
sowing and the lowest (12 g) from December and
January sowing. Maximum yield/plant (645 g) and
yield/ha (32 t) was found from April sowing and
minimum yield per plant (250 g) and yield per
hectare (12.4 t) was found from August sowing. It
was observed that optimum time of cultivation of
BARI Dherosh-2 was March, April and May. In
this time severity of insect and diseases were low
and high yield was found

Carrot
Advanced yield trial of carrot lines

A field trial was conducted at the experimental
field of Olericulture Division, HRC, BARI,
Gazipur during the winter season of 2019-20 to
evaluate the performance of nine carrot lines
selected from 16 germplasm which were collected
locally from different sources in 2018-19. The
objective was to select the superior lines having
seed production potentiality. The maximum
marketable root yield was recorded from DC-0031
(16.70 t/ha), DC-0032 (15.90 t/ha) and DC-0037
(16.70 t/ha) which well identical while the
minimum yield was obtained from DC-0038 (9.50
t/ha). The highest statically similar individual
fresh root weight was recorded from DC-0031
(173.00 g) and DC-0037 (175.50 g) while the
minimum was recorded from DC-0028 (88.00 g).
The maximum root length (20.30 cm) was
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recorded from DC-0032 which was identical to
DC-0033 (20.05 cm) followed by DC-0033 (19.55
cm), DC-0034 (18.55 cm) and DC-0037 (18.55
cm). On the other hand the maximum diameter
was observed in DC-0032 (4.66 cm). Three types
of root color were observed among the lines viz.,
deep orange (1), orange (7) and red (1) and among
these 9 lines rad no branching nature. All lines
had seed production ability in local climate.
Depending all the parameters the lines DC-0031,
DC-0032, DC-0033 and DC-0037 may be selected
for regional yield trial (RYT)

Stem amaranth

Collection and evaluation of stem amaranth at
Narsingdi region

A study on eight stem amaranth germplasm with
one check variety were evaluated at the research
field of Regional Horticulture Research Station of
BARI, Shibpur, Narsingdi during October 2019 to
January 2020 for their yield, quality and virus
resistance. The germplasm AT Nar-004 showed
maximum plant height (96.37 cm) and stem length
(88.06 cm). Minimum plant height (72.73 cm) and
stem length (61.36 cm) was recorded from
germplasm AT Nar-007. No. of leaves/plant was
obtained highest (30.33) from BARI Stem
Amaranth-1 and lowest (24.14) from AT Nar-001.
Single plant weight was found highest (261.23 g)
from AT Nar-004 and lowest (141.56 g) from AT
Nar-008. Both yield/plot (15.67 kg) and yield
(52.23 t/ha) was recorded highest from the
germplasm AT Nar-004. On the other hand, lowest
yield/plot (8.49 kg) and yield (28.30 t/ha) recorded
from the germplasm AT Nar-008. Days to harvest
found minimum (43-46 days) from the germplasm
AT Nar-004 and maximum (61-64 days) from the
germplasm AT Nar-008. Germplasm AT Nar-004
showed less susceptible to anthracnose disease and
also very low aphid infestation compared with
other germplasm and check variety.

Evaluation of stem amaranth lines at Jamalpur
region

A study was conducted to evaluate stem amaranth
(Amaranthus tricolor) lines in respect of yield and
quality at HRC field, RARS, Jamalpur during the
summer season of 2019 to release a new stem




amaranth variety .Seventeen stem amaranth lines
viz. ATJam-001, AT Jam -002, AT Jam -003, AT
Jam -004, AT Jam -005, AT Jam -006, AT Jam -
007, AT Jam -008, AT Jam -009, AT Jam -0010,
AT Jam -0011, AT Jam -0012, AT Jam -0015,
ATJam -0016, AT Jam -0018, AT Jam -0019, AT
Jam -0020 and BARI Data-1 as check were
evaluated to investigate the vyield and vyield
contributing characters. Days to flowering was
found late (65 days) in the line AT Jam-007 and
early (39) in AT Jam -001. The maximum
individual stem weight (252 g) was noted in the
line AT Jam -016 and minimum (108 g) in the
lineAT Jam -001. The highest yield per plot (17.89
kg) and per hectare (31.72 t) was produced by the
line AT Jam -016 and second highest yield per plot
(15.76 kg) and per hectare (27.95 t) was produced
by the line AT Jam -003 as against the less 7.67 kg
and 13.60 t was produced by the line AT Jam -001
respectively. The results revealed that the line AT
Jam -002. AT Jam -003, AT Jam -007,AT Jam -
0012 and AT Jam -0016 gave higher yield and the
AT Jam -002, AT Jam -006, AT Jam -007, AT Jam
-0012, AT Jam -0016 and AT Jam -020 showed
longer edible stage.

Advanced yield trial of stem amaranth lines

The study was conducted with 07 stem amaranth
lines at the research field of Olericulture Division ,
HRC, BARI, Gazipur during Kharif-1 season of
2020 to develop summer, early and late summer
and high fiber containing variety of stem amaranth.
Days to 50% flowering was varied from 38 to 54.
The line AM-0017 took the minimum days (38
days) and the line AM-0047(54 days) took the
longest days to 50% flowering. The tallest plant
was exhibited from AM-0015 (111.67 cm)
followed by AM-0006 (102.33 cm) and smallest
plant were observed from AM-0053 (72.33
cm).The longest leaf length (19.00 cm) was
obtained AM-0017, while the shortest(16.00 cm)
leaf length by AM-0053.The highest leaf breadth
(11.33 cm) was obtained by AM-0048, while the
shortest leaf breadth by AM-0017(8.33 cm).The
heaviest stem was obtained from the line AM-0047
(253.33 g) which was followed by AM-0063

(241.67 g), whereas the lightest stem was observed
from AM-0006 (165.67 g).The longest stem length
was obtained by AM-0015 (103.00 cm), while the

-

shortest stem length by AM-0053 (62.67 cm).The
widest stem breadth (1.87 cm) was obtained by
BARI Data 1 which was statistically identical to
AM-0047(1.80 cm), while the shortest stem breadth
by AM-0017(1.10 cm). Based on days to edible
stage of stem all the lines categorized in 2 groups.
Five lines showed 40-45 days and 03 lines showed
more than 45 days. In case of pigmentation, 01 line
showed pink, 02 were red and 05 were green. On
the basis of branching nature, 03 lines had no
branch, 02 showed few branches and rest 03 lines
had all along branches. All the lines showed erect
nature, stem were conspicuous. Among the studies
lines, 2 lines were developed fiberness at 25 days, 4
lines were at 35 days and 2 lines were 45 days after
sowing From the study it may be concluded that on
the basis of qualitative and quantitative characters
four lines AM-0015, AM-0047, AM-0048, AM-
0053, were selected for RYT.

Effect of planting time and cultivar on year
round stem amaranth production

A field experiment was conducted at Regional
Horticulture Research Station, BARI,  Shibpur,
Narsingdi during rabi season of 2019-20 to find out
the optimum sowing time and variety of stem
amaranth. Three planting time viz., (i) 5th
November (ii) 5th december (iii) 5th January and
three variety(s) viz., (i) AT Nar 004, (ii) AT Nar
005 (iii) BARI Stem Amaranth-1 were included in
the experiment. Among three planting time, there
was significant difference regarding yield. In case
of planting time 5th November produced the
highest yield (50.12 t/ha). The variety AT Nar-004
produced maximum vyield ( 51.16 t/ha ). On the
other hand in case of interaction effect 5th
November planting time and AT Nar-004
germplasm produced the highest yield (50.28 t/ha).

Lettuce
Advanced yield trial of selected lettuce lines

Three advanced lettuce lines with check (var. BARI
Lettuce-1) were included in trial at the field of
HRC, BARI, Joydebpur, Gazipur during rabi
season of 2019-2020. Variation was observed
among the advanced lines in respect of yield and
yield contributing characters. Number of
leaves/plant varied significantly among the lines.
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The maximum number of edible leaves/plant was
counted from LT-11 (17.67) and the minimum
were from from the LT-10 live (10). The highest
marketable leaf yield was obtained from the live
LT-11 (12.46 t/ha) followed by BARI Lettuce 1
(9.53 t/ha) and the lowest in LT-10 (4.59 t/ha).
Most of the lines produced light green to deep
green colored leaves. The lettuce line LT-11 and
LT-12 produced attractive maroon colored leaves
and leaf colour variety produced seed in local
climatic condition. Considering marketable yield,
leaf color and seed producing ability, the lines LT-
11 and LT-12 were selected for RYT to develop a
variety.

Effect of GAs and growing condition on
emergence and seedling growth of lettuce seed

An experiment was conducted at the Research field
of Plant Physiology Section, HRC, BARI, during
11 December 2019 to 14 January 2020 to examine
the influence of GAs; and to find out suitable
growing condition for better seed germination of
lettuce seeds. The experiment was conducted in
RCBD with three replications. The experiment
consisted of two GAs concentrations viz., T; = 0.0
ppm (control) and T, = 10 ppm and four growing
conditions. The four growing conditions were: G; =
Seeding in polythene bag and placed in low light
place, shaded by bamboo chatai with black
polythene, G, = Seeding in polythene bag and
placed in bright light place, kept open, Gz =
Seeding in seed bed and placed in low light place,
shaded by bamboo chatai with black polythene and
G4 = Seeding in seed bed and placed in bright light
place, kept open). Soaking of lettuce seeds in GAs
10 ppm gave higher seed emergence percent, shoot
length, root length, seedling length, seedling fresh
weight, seedling dry weight, seedling length and
seedling dry weight and seedling vigour index than
that of distilled water (control) and seed growing
condition. G; recorded maximum seed emergence
percent,roott length, root dry weight. Gz gave
maximum seedling vigour index.T, x G
combination gave maximum seed emergence
percent, seedling length, root dry weight and
seedling vigour index. GA; @ 10 ppm in
combination with bamboo chatai with black
polythene can be recommended for seedling
production of lettuce.
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Organic

Evaluation of 3" generation MAGIC population
of tomato under organic practices

The study was carried out at the organic field of
Olericulture Division aunder HRC, BARI, Gazipur
during winter 2019-20 in order to develop 4th
generation MAGIC lines and evaluation of 3rd
generation lines. Eight sets of 3rd generation
tomato lines, namely 7 x 11, 2 x 13, 17 x 12, 20 x
11, 30 x 16, 3 x 31, 8 x 33 and 1 x 26 were
evaluated with three replications. Single fruit wt (g)
was recorded highest in 2x13 (165.7 g) while
lowest in 20x11 (40.9 g) TSS is a important quality
criteria and crosses were varied significantly.
Lycopene content of crosses statistically similar. It
was revealed around 20 percent improvement made
in the cross 1x26 while the 3 percent in 2x13.
improvement of [-carotene also made in all
crosses. it was ranged from 5 to 16 percent. it was
varied significantly among the crosses. Cross
30x16 produced the highest amount of fruit/plant
and it was around 3 kg. MAGIC breeding is an
effective approach for improving the genotypes
upto desired goal and in this study positive
improvement was made over 1% generation
population for phytochemicals like lycopene and B
carotene content which ranged 3 to 20 percent.
Final generation preparation and evaluation might
conclude the improvement adequately.

Evaluation of nutrient dense pumpkin under
conventional and organic management

The study was carried out at organic field and side
by side conventional field of Olericulture Division
under HRC, BARI during November 2019 to April
2020. Eight genotypes namely; BARI Mistikumra-
2, NDP-1, NDP-2, NDP-3, MK-4, MK-31, BARI
Mistikumra-1, MK-8, were evaluated at organic
and conventional conditions with three replications.
The organically managed soil were ploughed by
power tiller in a mode of conservation tillage.
organic fertilizer at the rate of 15 t/ha poultry
manure were applied half amount during initial
land preparation. After pulverized the soil, A 2 m
bed was prepared and 50 percent of the rest amount
organic fertilizers were applied in the bed. Pits
were made at 100 cm apart and rest of the
fertilizers were applied. The black silver color




plastic film was used as mulch paper where black
side given down side and silver was in upper to
reflect light which help to prevent the attack from
small flies. A whorl was cut (10 cm dia) a 100 cm
apart and liquid fertilizers BARI IMO 1 and 2 were
poured at the rate 100 ml per pit. For conventional
methods fertilizers were applied as recommended
by BARC (FRG 2018) for pumpkin production.
Five true leaves seedlings were planted on 2
December 2019. Inter cultural operations were
carried out as and when needed. Four fruits were
kept at four individual vines of each plant. Data
were recorded on yield contributing characters and
quality parameters like Lycopene, B-carotene and
TSS, and analysed statisticallyit is revealed that the
studied parameters significantly varied. In case of
single fruit weight genotypes were significantly
varied but not varied in the production process. The
heaviest fruits were recorded at MK 31 (2.12 to
2.36 kg) while the NDP 2 produced the lightest
fruits (0.56 to 0.81 kg). The size were varied
significantly. in case of f-carotene or pro-vitamin
A the highest amount was recorded at BARI
Mistikumra-2 while the lowest found at MK 31. In
general organically grown pumpkin showed higher
amount of lycopene and p-carotene than its
conventional counter parts and its ranges from 20-
35%. however, genotypes NDP 1, MK 8 and BARI
Mistikumra-2 might be selected as high nutrient
content line. Moreover, as the line possess diverse
character thereby initiate MAGIC breeding with
these genotypes for improved varieties.

Diversity of organic carrot

A total 29 lines were evaluated at olericulture
division of HRC under BARI to study the diversity
of carrot under organic condition in terms of
provitamins and seed production potentiality as per
IPGMR instructions during November 2019 — April
2020. The heaviest root was recorded in DCO 28
(185 g) and the lightest was in DCO 007 (35 g).
The longest root was observed in the accession
DCO 22 (16.2 cm) while the shortest by DCO 8
(6.5 cm). Wide range of variation was observed in
core size from 0.8 - 4.1 cm. The smallest core was
recorded at DCO 27 while the biggest was in DCO
16 (4.1). The highest TSS (°brix) was recorded at
DCO 26 (10.1) while the lowest at DCO 16 (4.5).
Yield of carrot per plot and ha were ranged 3.2 —

16.7 kg and 5.6 -29.6 t respectively. DCO 28 was
the highest vyielder of carrot under organic
conditions. The highest amount of [-carotene was
recorded in DCO 4 and DCO 28 followed by DCO
26, DCO 25, DCO 17 while the lowest in DCO11.
Wide difference was also observed while study the
EIS value for understand the cellular structure. The
line DCO 27, DCO 28, DCO 17, DCO 4 was
selected for further improvement.

Evaluation of tomato genotypes under organic
condition in pest exclusion net

The study was carried out at organic field at
Olericulture Division under HRC, BARI during
October 2019 to April 2020. Ten crosses of tomato,
namely BARI Tomato-15xNew-23 (CR1) , AVTO
Tomato-1258xKurian Red (CR 2) BARI Tomato-
11x BARI Tomato-15 (CR 3), AVTO-1248xNew-9
(CR 4), New-22 x BARI Tomato-17 (CR 5), New-9
X New-101 (CR 6), Kurian Yellow x Bhutan (CR
7), New-5xNew-6 (CR 8), Kurian RedxNew-7(CR
9), and New-6xKurian Yellow (CR 10) were
evaluated in three conditions pest exclusion net
with mulch (P+M+), mulch without PEN( P- M+),
control (P-M-) with three replications. Single fruit
weight varied among tested cross of tomato. The
heaviest fruit was recorded at CR 8 ( 106-123)
followed by CR 3, CR 4 and CR 5 and the lightest
fruit was in CR7 ( 12 g) followed by CR 10 CR 2.
The fruit size and flesh thickness were not affected
by mulch and PEN. More than 7 °brix was
observed at the cross CR 7, CR 9 10 and around 6
recorded in CR 3, CR 6, the other line showed 5 or
less. The highest plant height was recorded at the
cross CR 6 and CR 10. Yield/plant was found the
highest in CR 1, CR2 CR 5 and CR 10. Inside the
PEN with mulch showed the more yield in most of
the crosses. Lycopene and f3-carotene amount were
found different among the crosses. The cross CR 2,
CR 5 and CR 9 showed the maximum amount of
lycopene and B-carotene. Net and mulching did not
influenced significantly on lycopene and -carotene
content

Indigenous vegetable

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
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during the season of 2010-12 onward and this year
(2019-20). The drumstick entry: MO 0025 was
found to be as seasonal natured having good quality
with average pod weight (61.53g) having 16.25kg
yield/plant, while four lines viz., MO 0001(1), MO
0007, MO-0008, MO-0011 and MO-0012 were
considered as off-seasonal promising lines having
40-509, average pod weight. Yearly average per
plant yield indicated that the lines MO 0001(1)
exhibited maximum vyield (13.75 kg) followed by
line MO 0012 (15.23 Kkg). These off-season lines
were capable of producing flower two to three
times in a year. No major pest and diseases was
found to attack in the drumstick lines. The line
MOO0011 and MOO0025 may be proposed for
releasing as off and on season drumstick varieties,
respectively. For further use, five plants of each
entry are being multiplied.

Preliminary yield trial of selected underutilized
indigenous vegetables

A study on six types of underutilized indigenous
vegetables was put into PYT at the research field of
Olericulture Division of HRC, BARI, Gazipur
during 2019-20 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, leaf length
and width, days to harvest, days to flowering, plot
and per hectare yield were recorded and analyzed.
The yield potential of Bathua- green (12.35 t/ha),
Bathua- red (13.45 t/ha), Thankuni (10.64 t/ha),
Lafashak (17.70 t/ha), Pudina (10.35t/ha),
Telakucha (8.40 t/ha) and Chukur (6.85 t/ha) was
obtained. Further study, need to be performed to
standardize the production practices. Among these
entries, bathua and lafa may be put into regional
yield trials at different AEZs of Bangladesh.

Evaluation and conservation of
vegetables

Twenty eight types of underutilized indigenous
vegetable were put under observational trial to
assess their performance in respect of yield, seed
production and agronomic practice for growing
different time of the year during 2019-20. The yield
potentiality of Bathua - green (16 t/ha), Bathua -
red (14 t/ha), Thankuni (8.50 t/ha), LafaShak (18.0
t/ha), Pudina (9.60 t/ha), Nunia (14.26 t/ha),
Malancha (8.65 t/ha), Helencha (10.5 t/ha),
ShialmutraShak (17.5 t/ha), Shaknotey (18.20 t/ha),
Katanotey (16.48 t/ha) and Pat Shak (5.24 t/ha).

indigenous
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However, further studies are required for the
standardization of their production practices. More
indigenous medicinal herbs have been collected
and are being multiplying for further study.

Hydrophonic

Performance of indigenous and exotic leafy
vegetables in  two hydroponic nutrient
formulations

An experiment was conducted in the glass house of
HRC, BARI during the period from 19 January to
21 March 2020 to investigate the performance of
eleven indigenous and exotic leafy vegetables
under two types of hydroponic nutrient solution.
The selected leafy vegetables includes Spinach var.
BARI PalongShak - 1, Chard var. (not provided),
Lettuce var. BARI lettuce - 1, Salad Green, Red
Romaine, Rainbow Irona, China Shak var. BARI
China Shak - 1, Pak-choi var. BARI BatiShak - 1,
Mizuna var. Purple, Green and Rocket salad var.
(not provided). Nutrient solutions used were
modified Cooper’s solution (1.5 dS/m EC) and
Enshi-shoo nutrient solution (50%). Deep water
culture technique was followed to grow the selected
leafy vegetables in low cost wooden boxes in floor
of glass house where plastic polythene was used for
holding nutrient solution. Nutrient solutions were
circulated periodically by moving the water around
using an automatic timer (10/30 min.;
operation/stop). It was found that growth of
selected leafy vegetables was varied significantly in
two types of nutrient solution. BARI PalongShak -
1 and Rocket salad performed better in modified
Cooper’s nutrient solution while Chard, Mizuna
(both purple and green) showed better performance
in Enshi-shoo solution. Lettuce varieties were less
influenced by the types of nutrient solution
indicating its sensitiveness toward hydroponic
nutrient composition. Therefore, choice of leafy
vegetable for both growth and quality
characteristics is variable and can be selected
according the above results.

Demonstration of simplified hydroponics at
different locations of Bangladesh

This study was conducted to demonstrate and
extend the simplified hydroponics techniques to
different locations of Bangladesh including

regional stations of BARI. Initially two simplified
hydroponic

systems  were established at




Agricultural Research Station, Pahartali,
Chattogram during winter season of 2019-20. They
include deep water culture technique in plastic trays
and an elevated bench system using plastic sheet
channels filled with coco-coir. Lettuce and
capsicum were grown in growing bed where
nutrient solutions re-circulated from a reservoir
tank. While strawberry and tomato was grown on
the plastic channel filled with coco-coir. Yield was
calculated for lettuce and strawberry from this trial.
A total of 40 tomato plants were accommodated in
an area of 8.92 m? and the total yield obtained was
120.0 kg. The yield per plant was recorded as 3.0
kg, which is comparable to soil culture. In plastic
tray (4.46 m?), total 36 lettuce plants were
accommodated yielding 10.04 kg with average
head weight of 279 g. In case plastic channel with
soilless culture (8.92 m?), total 24.75 kg fruits were
harvested from 66 strawberry plants with average
yield of 375 g per plant. Initially several fixed and
variable cost involved for establishing the structure,
hydroponic systems, necessary tools and materials
and  hydroponic  fertilizer.  Initially  three
horticultural crops such as lettuce, tomato and
strawberry were cultivated and profitability will be
calculated from the next year.

Standardization of hydroponic nutrient solution
for growing vegetables

A study was conducted in the Molecular
Laboratory, Olericulture Division, HRC of
Bangladesh  Agricultural Research Institution

(BARI), Gazipur, Bangladesh to standardize the
hydroponic solution developed by Olericulture
Division. Research activities including nutrient
solution preparation, analysis for chemical
composition determination were done during
September 2019 to May 2020. Four concentrations
of proposed hydroponic solution include tap water
(control), 1.0, 1.5, and 2.0 dS/m. Physical
characteristics such as color, state, specific gravity,
solubility, pH and flammability, and chemical
composition such as N, P, K, Ca, Mg, S, Fe, Mn, B,
Cu, Na, Zn and Mo were determined. Based on the
chemical analysis reports, an application was sent
to the Technical Sub-Committee (Fertilizer),

BARC, Farmgate, Dhaka-1215 for standardization.
The standardized hydroponic solution will be used
as BARI Hydroponic Solution - 1.

Performance of different cultivars of capsicum
in coco coir substrate through hydroponic
culture

The experiment was conducted at the net house of
Olericulture Division, HRC, BARI, Joydebpur,
Gazipur on September, 2019 to March, 2020 to
evaluate the performance of different capsicum
variety in coconut coir based substrate using low
cost hydroponic solution. Two capsicum advanced
hybrid lines, namely Hi= P, x Ps and H,=Ps x
Psalong with M= BARI Mistimorich-1 as control
variety. “Low cost Hydroponic solution-A, B and
C” were used to culture the plants. This
hydroponics solution is modified Cooper’s
solution.The Maximum fruit vyield/plant was
recorded from H. (1.34 kg) while the minimum
was recorded from H; (0.84 kg) which was
identical to BARI Mistimorich-1 (0.91 kg). The
Maximum TSS was recorded from BARI
Mistimorich-1 (5.33) while the minimum was
recorded from Hj (5.06) which was identical to H»
(5.10). The Maximum Vitamin C content was
found from H; (231.7 mg/100 g) while the
minimum was recorded from H, (200.1 mg/100

9).

Performance of BARI released summer tomato
varieties on soilless culture through low cost
hydroponic solution

The experiment was conducted at the Hydroponic
net house-2 at Olericulture Division, HRC, BARI,
Joydebpur, Gazipur on April-September, 2019 to
evaluate the performance of summer tomato low
cost hydroponic solution. BARI released three
hybrid summer tomato varieties viz.,, BARI Hybrid
Tomato-8, BARI Hybrid Tomato-10 and BARI
Hybrid Tomato-11 were used for the experiment.
“Low cost Hydroponic solution-A, B and C” were
used to culture the plants. The maximum number of
fruit was found from the BARI Hybrid Tomato-11
(46.0) while the minimum was recorded from the
BARI Hybrid Tomato-8 (34.4). The maximum fruit
length was observed in BARI Hybrid Tomato-8
(5.2 cm) while the minimum from BARI Hybrid
Tomato-10 (4.6 cm) but the maximum fruit width
was recorded from BARI Hybrid Tomato-8 (5.6
cm) on the other hand the minimum was found
from BARI Hybrid Tomato-10 (4.6 cm). The
maximum individual fruit weight was observed in
BARI Hybrid Tomato-8 (92.8 g) while the
minimum was recorded from the BARI Hybrid
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Tomato-10 (74.8 g). The maximum yield per plant
was recorded from the BARI Hybrid Tomato-11
(3.20 kg) which was statistically similar to BARI
Hybrid Tomato-8 (2.94 kg) while the minimum
was found from the BARI Hybrid Tomato-10 (2.50
kg). The maximum TSS value was observed in

BARI Hybrid Tomato-10 (5.4) which was
statistically similar to BARI Hybrid Tomato-11
(5.3) on the other hand the minimum was found
from the BARI Hybrid Tomato-8 (4.8).
Considering all the parameters BARI Hybrid
tomato-11 and BARI Hybrid tomato-8 performed
best and gave the maximum output and yield (3.20
kg/plant and 2.90 kg/plant respectively).

Calculation of benefit cost ratio of lettuce and
tomato grown in hydroponics culture

The experiment was conducted at the Hydroponic
net house-2 at Olericulture Division, HRC, BARI,
Joydebpur, Gazipur on May-August, 2019 to
evaluate the performance of different tomato and
lettuce varieties in hydroponic system using
hydroponic solution. BARI released two tomato
varieties viz., BARI Hybrid Tomato-8 and BARI
Hybrid Tomato-10 were used and two lettuce
varieties were for the experimental crop.
Hydroponic solution-A and B were used in this
experiment. The maximum vyield for lettuce was
16.65 kg from two culture tray and BCR was 1.74
and for tomato, the maximum vyield of summer
tomato was 36.40 kg from two culture tray for
consecutive 2 months and BCR was 2.11. This
high BCR value denotes that hydroponic
cultivation is more profitable than field cultivation.

Production of capsicum through hydroponic
culture

The experiment was conducted at the poly house on
the rooftop of RHRS, BARI, Lebukhali, Patuakhali
during the winter season of 2019-20 to study the
feasibility of growing capsicum vari. BARI
Mistimorich-2 in rooftop and to increase vegetable
production in the city areas. In the capsicum bed,
plant height varied from 32 cm to 45 cm. Days to
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first harvest varied from 70 to 74 days. No. of fruits
per plant was 14-18. Average fruit weight was 75.2
g and maximum fruit weight was 80 g. On an
average 1.2 kg marketable capsicum could be
harvested from a single plant. Production of
capsicum through hydroponic technique could be
beneficial to farmers and rooftop gardeners for high
economic return.

Performance of lettuce in recirculating and
performance of tomato & strawberry in coco-
coir hydroponics system

These experiments were conducted in Agricultural
Research Station (ARS), Pahartali, Chattogram
during 2019-20 to observe the feasibility on
hydroponics system for vegetable production in
Chattogram region. The yield of strawberry was
found 10.04 kg from 4.46 m? area. Total 24.75 kg
of strawberry was harvested from 8.92 m? area.
Total 120 kg of tomato was harvested from 8.92
m? area. The fruits were smooth and attractive in
color.

Survey and monitoring of fall armyworm
(Spodoptera Frugiperda) on maize and vegetable
crops at different regions of Bangladesh

The survey and Monitoring on Fall Armyworm
were done in Research and growers' maize, tomato,
cauliflower and cabbage fields of eight locations,
such as Bogura, Cumilla Gazipur, Kishoregonj,
Kustia, Manikgonj, Pabna and Rangpur from
December 2019 to March 2020 and only Gazipur
and Bogura during April-June-2020. Results
revealed thatFall armyworm infestation was
observed only on Maize but not on tomato,
cauliflower and cabbage. The highest infestation
and capture were observed during summer season
as compared to winter season. The highest plant
infestation was recorded at Bogura both in winter
(23.5%) and summer season (72.25%). Maximum
plant showed the damage score-1 (51.08%) with
very few exception irrespective of locations

followed by damage score-2 (27.06%) and damage
score-3 (21.86%).




Project: Varietal development
Evaluation of jackfruit germplasm at Joydebpur

Ten jackfruit germplasm viz., AH Joy-032(3), AH
Joy-039(2), AH Joy-076 (2), AH Joy-078, AH Joy-
099, AH Joy-115, AH Joy-202, AH Joy-203, AH
Joy-215 and AH Joy-218 were evaluated to identify
the superior ones at the Fruit Research Farm of
HRC, BARI, Gazipur. Wide range of diversity was
manifested in the tree characters, number of
fruits/plant, fruit characters and pulp characters of
jackfruit. Maximum plant height was recorded to
be 7.35 m in AH Joy-203 and minimum plant
height in AH Joy-115 (3.95 m). Base girth ranged
from 58 cm in AH Joy-039 (2) to 120 cm in AH
Joy-215. Trunk height varied from 0.88 m to 2.20
m. Number of fruits ranged from 7 to 50. Individual
fruit weight ranged from 2.70 to 12.50 kg. Fruit
length varied from 22.0 to 54.0 cm whether
diameter varied from 15.0 to 26.0 cm. Maximum
and minimum bulb weights were recorded to be
5.98 in AH Joy-218 and 1.30 kg in AH Joy-039(2),
respectively. Number of bulbs/fruit varied from 52
in AH Joy-099 to 266 in AH Joy-218. Maximum
and minimum edible portion were manifested to be
56.3 and 50.0 % in AH Joy-215 and AH Joy-039
(2), respectively. TSS content was noticed to vary
from 17.0 to 27.0 ° Brix. With respect to number of
fruits/plant, fruit weight, edible portion, TSS
content and pulp quality, germplasm AH Joy-202,
AH Joy-218, AH Joy-215, AH Joy-115 and AH
Joy-078 were found superior.

In-situ evaluation of some selected heavy
bearing type jackfruit germplasm

Six jackfruit germplasm viz., AH Joy-261, AH Joy-
262, AH Joy-263, AH Joy-264, AH Joy-265 and
AH Joy-266 were evaluated to identify the superior
ones as profuse bearer and family size jackfruit in

the jackfruit growing areas of Gazipur and Tangail.
Age of tree ranged from 20 to 32 years. Number of
fruits varied from 168 to 502. Age of tree ranged
from 20 to 32 years. Fruit weight ranged from 2.73
to 5.85 kg. Fruit length varied from 17.2 to 29.8 cm
whether diameter varied from 15.0 to 21.2 cm.
Maximum and minimum individual bulb weights
were recorded to be 23.5 g in AH Joy-264 and 14.6
g in AH Joy-265, respectively. Number of
bulb/fruit varied from 93 in AH Joy-261 to 160 in
AH Joy-264. Maximum and minimum edible
portion were manifested to 64.1% in AH Joy-264
and 46.8 % in AH Joy-263, respectively. TSS was
noticed to vary from 18.0 to 25.0 ° Brix.

Performance of BARI
varieties at Joydebpur

developed jackfruit

An experiment was performed at the Fruit Research
Farm, HRC, BARI, Joydebpur, Gazipur to observe
the performances of BARI developed jackfruit
varieties viz. BARI Kanthal-1 (harvested during
mid-May to June); BARI Kanthal-2 (harvested
during January to March) and BARI Kanthal-3
(harvested during September to June). Saplings of
jackfruit varieties were planted in June, 2018. Total
number of grafted saplings was 36. Spacing was 5
X 45 m. Pit size was 1m x 1m xlm. The
experiment was laid out in RCBD with 12
replications. Plant heights on June 30, 2019 of
BARI Kanthal-1, BARI Kanthl-2 and BARI
Kanthal-3 were recorded 1.34 m, 0.90 m and 0.90
m, respectively and at June, 2020 plant heights of
BARI Kanthal-1, BARI Kanthl-2 and BARI
Kanthal-3 were recorded 3.04 m, 2.91 m and 2.92
m, respectively. At the same time, base girth
increased from 5.43 cm in June, 2019 to 17.6 cmin
June, 2020 in the case of BARI Kanthal-1; 4.14 cm
in June, 2019 to 20.5 cm in June, 2020 in case of
BARI Kanthal-2 and 4.01 cm in June, 2019 to 20.3



cm in June, 2020 in the case of BARI Kanthal-3.
From June, 2019 to June, 2020, plant height
increased 127% in BARI Kanthal-1, 223% in BARI

Kanthl-2 and 224% in BARI Kanthal-3,
respectively. Number of branches and number of
leaves increased simultaneously.

Survey on identification and collection of year
round and off-season jackfruit germplasm

Survey on identification of year round and off-
season  jackfruit germplasm in  Gazipur,
Khagrachari and Narsingdi districts were carried
out. Fifty farmers of each district were selected
randomly for interviewing to collect the
information of year round and off-season jackfruit
germplasm. Seven off-season/year round jackfruit
germplasm were identified ; one off-season
jackfruit germplasm (AH Joy-254, harvested during
December to June); a two season jackfruit
germplasm (AH Joy-256) and one year round
jackfruit germplasm (AH Joy-255) were identified
at Gazipur; three year round jackfruit germplasm
(AH Ram-257, AH Ram-258 and AH Ram-259)
were identified at Ramgarh, Khagrachari. One year
round jackfruit germplasm (AH Nar-260) was
identified at Narsingdi.

Evaluation of jackfruit germplasm at Jamalpur

The study was conducted at the Regional
Agricultural Research Station, Jamalpur. Six
jackfruit germplasm viz., AH Jam-002, AH Jam-
003, AH Jam-018, AH Jam-022, AH Jam-023 and
AH Jam-024 were selected for the study. A wide
variability was observed in different parameters
such as weight of individual fruit, number of
fruits/tree, size of fruit, shape of fruit, percent
edible portion and percent TSS among the
germplasm studied. The highest number of fruits
per plant (150) was observed in AH Jam-003 and
the lowest (50) number of fruits was recorded in
AH Jam -024. The highest edible portion (73-75%)
from green jackfruit was obtained from AH Jam-
018 and the lowest (59-61 %) edible portion was
obtained from AH Jam-024. But the highest edible
portion (63%) from ripe jackfruit was obtained
from AH Jam-002 and the lowest edible portion (52
%) was obtained from AH Jam-24. Maximum TSS
was obtained from AH Jam -002 (22 %) followed
by AH Jam-003 and AH Jam-018 (21). The lowest
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TSS was manifested in AH Jam-024 (17.0%).
Considering  fruit characteristics i.e. taste,
sweetness, texture of bulb, bulb color, fruit size,
TSS, edible portion and fruit yield of germplasm;
AH Jam-002, AH Jam-003, AH Jam-018, and AH
Jam-023 were found to be suitable for both of
cooking and table purpose.

Evaluation  of
Chapainawabganj

jackfruit germplasm at

An experiment was carried out with two jackfruit
germplasm, namely AH Cha-001 and AH Cha-002
at RHRS, Chapainawabganj in order to know the
detailed information on plant growth, fruit
characteristics and yield. Between two jackfruit
germplasm, maximum tree volume was recorded in
AH Cha-002 (190.4 m®) and minimum tree volume
was recorded in AH Cha-001(164.9 m? Fruit
weight was maximum in AH Cha-002 (7.00 kg)
while minimum value was recorded in AH Cha-
001 (5.25 kg). The highest yield of fruit was
recorded in AH Cha-001 (131.3 kg) while the
lowest yield was recorded in AH Cha-002 (70.0
kg). Maximum bulb weight was noted in AH Cha-
002 (44.50 g) while minimum bulb weight was
noted in AH Cha-001 (40.8 g) and the highest TSS
(20.3 %) was recorded from AH Cha-002 while
minimum (18.5 %) TSS was noticed in AH Cha-
001. Diseases and insect-pests were absent in two
jackfruit germplasm.

Evaluation of superior jackfruit lines at

Jaintapur

The study was conducted at the Citrus Research
Station, Jaintapur, Sylhet. Six jackfruit lines were
selected for the study. A wide variability was
observed in different parameters such as weight of
fruit, number of fruits/tree, size of fruit, shape of
fruit, number of bulbs/fruit, percent edible portion
and percent TSS among the germplasm studied.
AH Jai-078 was noticed superior with the highest
number of fruits (180)/plant followed by AH Jai-
005 (155). Among the accessions, fruits of AH Jai-
078 were harvested in early March which was
considerably early and AH Jai-101 was late in the
fruiting season. The highest edible portion was
found in AH Jai-095 (50.9%) whereas the lowest
edible portion was noted in AH Jai-005 (32.5%).
Maximum TSS (23.2%) was found inAH Jai-005




whereas minimum TSS was recorded inAH Jai-095
(18.3%).

Evaluation of existing
germplasm at Pahartali

An experiment was conducted at the Agricultural
Research Station, Pahartali, Khulshi, Chattogram to
evaluate promising lines and to select desirable
Jackfruit lines with higher yield and qualities.
Among the tested genotypes, earliest flowering was
observed in AH Pah-004 (Mid December) and the
latest flowering was observed in AH Pah-001 and
AH  Pah-005, respectively (Late January).
Maximum number of fruits/plant (103) was
produced by AH Pah-004 where minimum number
(17) was produced by AH Pah-007. The heaviest
fruit was observed in AH Pah-002 (7.81 kg) and the
lightest was observed in AH Pah-004 (3.52 kg)
followed by AH Pah-007 (3.66 kg). Maximum
yield of fruits/plant (362.6 kg) was produced by
AH Pah-004 where minimum vyield (62.22 kg) was
produced by AH Pah-007. Maximum number of
bulbs (124) was produced by AH Pah-002 where,
minimum bulbs (20) were recorded in AH Pah-007.
Maximum weight of bulbs/fruit (3.65 kg) was
produced by AH Pah-005 and minimum weight of
bulbs was produced by AH Pah-007 (1.28 kg).
Individual bulb weight was higher (48.84 g) in AH
Pah-007 where, the lowest (30.0) bulb weight was
registered in AH Pah-003. Maximum bulb size was
produced in AH Pah-002 (7.31 cm x 3.67 cm).
Edible portion was recorded the highest (59.66 %)
in AH Pah-004 followed by AH Pah-001 (50.9 %)
where the lowest (35.5%) edible portion was
noticed in AH Pah-007. TSS was noted the highest
(21.1) in AH Pah-002 followed by AH Pah-004
(20.4 %). The bulbs of AH Pah-004 were excellent
in taste.

superior  jackfruit

Collection and evaluation of year round off-
season jackfruit germplasm in Cumilla region

Two identified year-round and off-season jackfruit
germplasm; AH Cum-101 and AH Cum-102 were
evaluated at the Regional Agricultural Research
Station, Cumilla. Both the germplasm showed
better performance regarding bearing habit, quality,
yield and yield contributing characters. Number of
fruits/plant was observed 34 in AH Cum-101 and
11 in AH Cum-102. TSS was noted in AH Cum-

102 followed by AH Cum-101. Considering the
yield and vyield contributing attributes, the
germplasm AH Cum-102 exhibited superior results.

Evaluation of jackfruit germplasm in the hilly
region

Eleven jackfruit germplasm were evaluated at the
fruit farm of HARS, Khagrachari during the year
2019-20 to identify superior small sized jackfruit
germplasm with high yield potentiality and edible
qualities. Yield and vyield components of the
jackfruit germplasm were studied. Number of
fruits/plant ranged from 52-123. AH Kha-006
produced maximum number of fruits (123)
followed by AH Kha-005 (117) and minimum
number of fruits was recorded in AH Kha-004 (52).
Single fruit weight ranged from 2.90 to 3.90 Kg
where AH Kha-003 produced the highest (3.90 kg)
individual fruit weight and the lowest fruit weight
was found in AH Kha-002 (2.90 kg). TSS content
of the fruit varied from 17 to 27.1% where the
highest TSS (27.1%) was recorded in AH Kha-010.
The highest fruit yield (442.8 Kkg/plant) was
observed in AH Kha-006 and the lowest yield was
noted in AH Kha-004 (166.6 Kg/plant). The edible
portion varied from 36.65% to 52.67% where AH
Kha-005 showed the highest (52.6 %) edible
portion followed by AH Kha-007 (52.3%) and the
lowest edible portion was observed in AH Kha-008
(36.6 %). Considering fruit characteristics i.e, taste,
juiciness, sweetness, colour of pulp, fruit number
and vyield, the germplasm AH Kha-005, AH Kha-
006 and AH Kha-007 were found to be suitable
superior small sized jackfruit germplasm with high
yield potentiality and edible qualities.

Evaluation of exotic jackfruit germplasm at
Joydebpur

Eight exotic year round jackfruit germplasm with
three red jackfruit germplasm were studied at the
Fruit Research Farm, Joydebpur. Plant height, base
girth, plant spreading and male inflorescences were
recorded. The average plant height was observed to
be 3.03 m. Maximum plant height was recorded in
AH Ex0-03 and AH Ex0-06 (3.4 m) and minimum
in AH Exo-11 (2.9 m). Nine germplasm were
observed to produce male inflorescences from the
second week of November, 2019 which was the
sign of off-season and year round behaviour. Male
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inflorescences were observed from the first year of
planting, but female inflorescences were not found.
Male inflorescences were observed in nine exotic
year round jackfruit germplasm, but no female
inflorescences were appeared. Experiment will be
conducted in the next year for further evaluation.

Evaluation of superior mango genotypes at
Pahartali

An experiment was conducted at the Agricultural
Research Station, Pahartali, Khulshi in Chattogram
during 2017-18, 2018-19 and 2019-20 to identify
promising mango lines for higher yield and
qualities. Two genotypes of mango, namely MI
Pah-002 and MI Pah-003 were identified before
and were evaluated. Between them, earliest
flowering and harvesting were observed in MI Pah-
002 and the latest in MI Pah-003. Maximum
number of fruits (126)/ plant was produced by Ml
Pah-003 and minimum number of fruits (48)/plant
was produced by MI Pah-002. The heaviest fruit
(482.82 g) was observed in Ml Pah-003 and the
lightest fruit (241.9 g) was observed in MI Pah-
002. The highest edible portion (72.67%) was
achieved from MI Pah-003 and the lowest edible
portion (68.39 %) was achieved from MI Pah-002.
Maximum Total Soluble Solids (TSS) (18.23 %)
was observed in Ml Pah-002 and minimum (17.47
%) TSS was observed in Ml Pah-003. The highest
yield per tree (62.0 kg) was produced by MI Pah-
003 and the lowest yield per tree (18.57 kg) was
produced by MI Pah-002. Maximum fiber (2.4) was
found in MI Pah-002 while the minimum fiber was
recorded in MI Pah-003 (2.5). Very good
organoleptic taste was found in Ml Pah-003 and in
MI Pah-002.

Evaluation of mango germplasm at Jamalpur
region

An experiment was conducted to identify suitable
mango germplasm (Mangifera indica) at Fruit
Orchard of HRC, RARS, Jamalpur. Maximum
plant height was recorded in Ml Jam-003 (2.13 m)
and minimum plant height was noted in MI Jam-
006 (0.75 m). Maximum base girth was obtained
from MI Jam-003 (28.3cm) and minimum in Ml
Jam-005 (7.66 cm). The highest canopy spread was
observed in MI Jam-003 (1.96 m x 1.75 m) and the
lowest canopy spread was noted in MI Jam-008
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(0.30 m x0.30 m). Maximum tree volume was
obtained from MI Jam-003 (3.81 m®) and minimum
in MI Jam-005 (0.04 m?).

Exploration and collection of mango germplasm

Exploration and collection programme were
conducted on mango (Mangifera indica)
germplasm in 4 upazilas of 2 districts in
Bangladesh. Twenty two germplasm of mango
were collected from 4 upazilas of Jamalpur and
Sherpur districts. The germplasm were collected
from farmers’ home garden. The status of the
sample was landraces. The samples were collected
as scion from individual plant or population.
Passport data like crop name, collector’s number,
local or cultivar name, sample status and source,
date of collection, name of village, union, upazila
and district were recorded.

Morphological characterization and evaluation
of mango germplasm

Studies were carried out on mango germplasm
collected from different parts of the Cumilla region
to develop a descriptor . The experiment was laid
out at the Regional Agricultural Research Station,
BARI, Cumilla with 24 lines as treatments.
Observations  were recorded on  various
morphological parameters such as qualitative and
quantitative characters. Only 10 germplasm gave
flowers and fruits this year and data were taken
accordingly. Data will be recorded for three
consecutive years, 2019-2020-2021. From the
observations made it was found that the mango
varieties expressed the morphological variations
from genotype to genotype. These morphological
variations have the ability to distinguish between
the mango lines with each other. Descriptors are
being developed initially for 24 mango genotypes
on different observations, which consist of 31
qualitative and 18 quantitative characters. The
developed and documented descriptors will
facilitate in plant variety registration, identification
of genotypes and also in mango improvement
programmes.

Hybridization in mango at Burirhat

The popular mango varieties; Langra, Haribanga,
BARI Aam-3, BARI Aam-4 and BARI Aam-11
have huge demand to people for their unique taste




and high nutrient content. To mitigate the growing
demand of popular mango as well as to improve the
export potentiality, a hybridization programme was
conducted following half-diallel fashion at the Fruit
Research Farm, HRC, BARI, Gazipur to develop
superior hybrids with desirable characters of mango.
The cross combinations were; Harivanga x BARI
Aam- 4, Harivanga x BARI Aam- 3, Langra x BARI
Aam-3, Langra X BARI Aam-4, Harivanga x BARI
Aam- 11, BARI Aam-3 x BARI Aam-4, Langra x
BARI Aam-3 and Langra x BARI Aam-4. A total of
1125 flowers from 155 panicles were emasculated
and pollinated. Three fruits were obtained only from
BARI Aam-3 x BARI Aam-4. These mango hybrid
fruits were harvested at mature stage and stones of
the ripen fruits were sown in soil for germination in
polybag in the net house. After germination, the
performance of these hybrid seedlings will be
evaluated in the following seasons for further variety
improvement programme.

Hybridization in mango at RARS Cumilla

A hybridization program was conducted in the
flowering season of 2020 at RARS, Cumilla. A
total of 1213 flowers from 117 panicles were
emasculated and pollinated. Twenty six fruits from
the crosses were set initially but all fruits dropped
before getting matured. However, this was the first
time attempt of mango hybridization program in
RARS, Cumilla. The study will be continued.

Inter-varietal hybridization of
Chapainawabganj

mango at

A hybridization programme was conducted in the
flowering seasons of 2020 at RHRS, Chapai
nawabganj. A total of 2384 flowers from 442
panicles were emasculated and pollinated. Ten
hybrid fruits were obtained from the cross BARI
Aam-3 x Palmer. These mango hybrid fruits were
harvested at mature stage and stones of the fruits
were sown in soil for germination in the hybrid
seedling plot. After germination, these one year
hybrid seedlings will be transplanted in the main
field after khasi and will be evaluated in the
following seasons.

Inter-varietal
Burirhat

A hybridization program was conducted in the
flowering season of 2020 at Regional Agricultural

hybridization of mango at

-

Research Station, Burirhat, Rangpur. A total of
3500 flowers from 380 panicles were emasculated
and pollinated. Seven hybrid fruits were obtained
from the crosses between BARI Aam-3 x BARI
Aam-4. These mango hybrid fruits were harvested
on 14 July 2020 at mature stage and stones of the
fruits were sown in the soil for germination. After
germination, these hybrid seedlings will be planted
in the main field for evaluation in the following
Seasons.

Performance of some mango hybrids

An experiment on performance of some mango
hybrids was carried out with 03 mango hybrids,
namely Hy-058, Hy-059 and Hy-106 at RHRS,
Chapainawabganj to know the detailed information
on plant growth, fruit characteristics and yield.
Among the mango hybrids, the maximum tree
volume was recorded in Hy-059 (369.71 m®) and
the minimum was recorded in Hy-106 (118.00 m®).
Fruit weight was maximum in Hybrid-106 (650. 00
g) while the minimum was in Hybrid-058 (240.00
0). The highest yield of fruit was recorded in Hy-
106 (162.00 kg) while the lowest yield was in Hy-
058 (48.00 kg). Hy-106 had maximum edible
portion (88.46%) whereas minimum (74.71 %) was
in Hy-059. The highest TSS (25.50 %) was
recorded from Hy-106 while minimum (21.00%)
was in Hy-059. Highest fruit fly infestation at the
time of harvest was recorded in Hy-106(15.50 %)
while low infestation was found in Hy-058(10.50
%). The mango hybrid Hy-106 showed the highest
disease incidence (18.10%) while the lowest was
found in Hy-058(15.20%). Stem end rot was absent
in all the mango hybrids. Maximum shelf life was
found in Hy-106(9 days) and minimum shelf life
was found in Hy-058 (8days) and Hy-059 (8 days).

Evaluation of mango hybrids

An experiment on the evaluation of mango hybrids
were found from the previous year hybridization
program, at Regional Agricultural Research
Station, Burirhut, Rangpur to know the detailed
information on plant growth characters . Nine
hybrid stones were planted in the seed bed on 9
July 2018 for germination. From nine stones five
hybrids were germinated and germinated seedlings
were in vegetative stage in the main field for
further evaluation.
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Evaluation of green immature (kachamitha)
mango germplasm at hill valley in Chattogram
hill tracts

An experiment was conducted on the existing six
years old mango orchard with MI Rai-005, Ml Rai-
006, MI Rai-007, MI Rai-008 germplasm and
BARI Aam-9 (kachamitha mango as control
treatment) at the hill valley of the Hill Agricultural
Research Station of Raikhali, Kaptai in Rangamati
Hill District during 2019-20 to find out the best
kachamitha mango germplasm. The highest number
of fruits per plant (99) was found in M| Rai-008
and the lowest number of fruits per plant (42) was
in MI Rai-006. The heaviest individual fruit weight
(253 g) and the highest edible portion (80.1%) were
recorded in MI Rai-008 on the other hand the
lowest fruit weight (111 g) was found in MI Rai-
007. Maximum TSS (11%) was found in
germplasm MI Rai-008. The germplasm MI Rai-
008 was found very well in organoleptic test. No
fruit was harvested from BARI Aam-9 during
2019-20 fruiting season.

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. The experiment
included only one late mango germplsm (Ml Raj-
002) which flowered two times in a year. First
flowering occurred in the month of February in
which fruits were harvested in the mid-season
(June) and second flowering occurred in the month
of May in which 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 (February- June) production. In case of
late season production, tree bore 155 in number and
27 kg of fruits. The individual fruit weight of MI
Raj-002 was 270 g in the main season and 182 g in
the late season (May-September, 2019). TSS
percentage of main season fruit was 17 while it
was21 in late season fruit. The overall performance
of the germplasm MI Raj-002 was satisfactory.

Performance of BARI developed mango
varieties at Chattogram hill tracts

An experiment was conducted on the existing
eleven years old mango orchard with BARI Aam-1,
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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 to verify their performance. Maximum
plant height (805 cm), number of fruits/plant (253)
and fruit yield (23.5 t/ha) were observed in BARI
Aam-8. The heaviest fruit (370g), the highest fruit
breadth (9.2 cm) and fruit thickness (7.3 cm) were
found in BARI Aam-4. Maximum TSS (12.5%)
and edible portion (81.5%) were recorded in BARI
Aam-2. The lowest number of fruits/plant (124),
edible portion (64.9%) and fruit yield per plant (5.9
t/ha) were found in BARI Aam-1. Based on number
of fruits/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 found superior.

Performance of green mango (kanchamitha)
germplasm at hilly region

An experiment was conducted to evaluate one
green unripe (Kanchamitha) mango germplasm (Ml
Kha-001) at the Hill Agricultural Research Station,
Khagrachari. The full blooming period was the end
of January. The tree habit was spreading to
intermediate type. Harvesting period was 7 to 11
May, 2020. Total Soluble Solids (TSS) was
recorded 9.75%. Edible portion was found 80.40%.
Overall growth conditions of the germplasm were
found satisfactory. Considering the fruit characters
and edible quality MI Kha-001 was considered as a
promising mango germplasm for using at unripe
condition.

Evaluation of local

Akbarpur

An experiment was conducted at the Regional
Agricultural ~ Research  station,  Akbarpur,
Moulvibazar with fourteen local mango germplasm
(M1 Akb-001, MI Akb-002, MI Akb-003, MI Akb-
004, M1 Akb-005, MI Akb-006, MI Akb-007, MI
Akb-008, MI Akb-009, MI Akb-010, MI Akb-011,
Ml Akb-012, MI Akb-013 and MI Akb-014). A
wide variation was observed regarding number of
fruits/plant, fruit weight, edible portion and TSS of
different germplasm tested. The highest number of
fruits/plant (700) and the highest fruit yield/plant
(105 kg) were obtained from MI Akb-009. The
highest fruit weight was recorded from MI Akb-

mango germplasm at




001 (260.4 g) followed by MI Akb-002 (251.4 g)
and Ml Akb-006 (237.8 g). Edible portion was
found the highest in MI Akb-002 (59.82%)
whereas, maximum TSS (18.1%) was obtained
from M1 Akb-003.

Characterizati on and evaluation of mango
chance seedlings obtained from MI Cha L-001

Three mango chance seedlings (MI ChaCS-01, Ml
ChaCS-02 and MI ChaCS-03) obtained from Ml
ChalL-001 were characterized and evaluated at the
Regional Horticulture ~ Research  Station,
Chapainawabganj Among the three chance
seedlings only two produced flowers and fruits in
2020. The individual fruit weight of MI ChaCS-01
was noted 726.7 g whereas MI ChaCS-02
produced fruit of 300 g. Both the germplasm had
the capability of late season fruit production. MI
ChaCS-01 and MI ChaCS-02 produced greenish
yellow colour but MI ChaS-01 produced attractive
and good quality fruits. Ml ChaCS-02 having
pleasant pulp flavour like Langra variety. MI
ChaS-01 recorded 78 % edible portion and 20 %
TSS while MI ChaCS-02 noted 68% edible
portion and 18 % TSS, respectively. The
germolasm MI ChaCS-01 produced 26 number
and 18.89 kg of fruits whereas MI ChaCS-02
produced 15 number and 4.5 kg of fruits in 2019-
20.

Evaluation of exotic mango germplasm

An exotic mango germplasm (Ml 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 MI Raj-001
mango germplasm, the average fruit length,
breadth, fruit weight, skin weight, edible portion
and TSS were 12.09 cm, 10.22 cm, 620.2 g, 76.2 g,
76% and 17.5%, respectively. Further, in non-
bagging of MI Raj-001 mango germplasm, the fruit
length, breadth, fruit weight, skin weight, edible
portion and TSS were 10.91cm, 8.44 cm, 517.5 g,
69.59, 74% and 19.2%, respectively. Whereas, in
bagging, BARI Aam-4 (check variety), the average
fruit length, breadth, fruit weight, skin weight,
edible portion and TSS were 13.1 cm, 11.9 cm,
689.2 g, 785 g, 77% and 22.0%, respectively.

-

Further, in non-bagging BARI Aam-4 (check
variety), the fruit length, breadth, fruit weight, skin
weight, edible portion and TSS were 11.2 cm,
10.03 cm, 6104 g, 73.8 g, 76% and 23.3%,
respectively. The plant of MI Raj-001 produced 70
fruits in this year. Maturity period of fruit was 2nd
week of July. The fruit had very attractive
yellowish maroon colour at ripen.

Evaluation of exotic mango germplazm

The experiment was conducted at the Regional
Agricultural Research Station, Burirhut, Rangpur
to find out a suitable mango germplasm. Six
germplasm viz., Ml Exo- Bur-001, MI Exo- Bur-
002, Ml Exo- Bur-003, Ml Exo- Bur-004, MI
Exo- Bur-005 and MI  Exo- Bur-006 were
evaluated . The germplasm was collected from
local fruit fair and the saplings were planted in
June 2018. The age of the tree was around 3 years
and 1% fruit bearing occurred in 2020.

Clonal selection of banana cv. Sabri

Seventeen Sabri banana germplasm (MS Isd-001,
MS Isd-002, MS Isd-003, MS Isd-004, MS 1sd-005,
MS Isd-006, MS Isd-009, MS Isd-011, MS Isd-012,
MS Isd-013, MS Isd-014, MS Isd-016, MS Isd-017,
MS 1sd-018, MS Isd-019, MS Isd-020 and MS Isd-
021) were collected from Ishurdi region and
planted at the Regional Agricultural Research
Station, Ishurdi, Pabna to evaluate and identify the
suitable lines. Maximum number of leaves was
obtained from MS Isd-008 and MS 1Sd-009 (15)
whereas MS 1sd-015 produced minimum leaves
(11). The highest bunch weight (22.95 kg) was
found in MS Isd-009. MS Isd-002 produced the
highest number of fingers per hand (19) whereas,
MS 1sd-020 got the lowest (14) fingers. However,
the highest fruit yield (57.38 t/ha) was obtained
from MS 1sd-009 followed by MS 1sd-002 (56.13
t/ha) and the lowest yield (30.75 t/ha) in MS Isd-
012. MS Isd-002 exhibited the highest edible
portion (82.05%). TSS contents ranged from 18.8
t021.8 (° Brix).

Based on the results, it may be concluded that the
accessions MS 1sd-002, MS Isd-003, MS 1sd-005,
MS 1sd-019, MS Isd-016 and MS Isd-048
performed better in terms of fruit yield and yield
contributing characters.
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Clonal selection of banana germplasm cv. Sabri
at Jaintapur

The experiment was conducted at the Citrus
Research Station, Jaintapur, Sylhet with 4 ‘sabri
kola germplasm (MS Jai-021, MS Jai-022, MS Jai-
023 and MS Jai-024). A wide variation was
observed regarding growth characteristics where
MS Jai-021 was noted superior with plant height,
base girth, leaf size and growth condition followed
by MS Jai-024. Maximum bunch weight was
obtained from MS Jai-024 (9.6 kg) while minimum
bunch weight was recorded in MS Jai-021 (6.41
kg). Variation was also found in other characters.
The highest hand weight (1.51 kg) and finger
weight (90 g) were also found from MS Jai-024.
Maximum yield was found in MS Jai-024 (46.86
t/ha) followed by MS Jai-024 (37.33 t/ha) while
minimum (24.45 t/ha) yield was recorded in MS
Jai-021. The highest TSS (24.5%) was recorded in
MS Jai-024 while the lowest (18.0%) TSS was
recorded in MS Jai-022. Number of hands per
bunch was recorded maximum in MS Jai-024 (12)
but number of fingers/hand was surprisingly higher
in MS Jai-022 (20) compared to that of MS Jai-024
(13). Maximum finger size (11.8x3.5 cm?) was
recorded in MS Jai-024 while minimum (11.9x2.7
cm?) finger size was recorded in MS Jai-022.
Edible portion was observed maximumr in MS Jai-
024 (88%).

Collection and evaluation of

germplasm

A field trial was conducted at RARS, Cumilla to
study the performance of plantain germplasm. Five
plantain germplasm, namely MP Cum-001, MP
Cum-002, MP Cum-003, MP Cum-004, MP Cum-
005 and BARI Kola-5 as check were used in the
trial. Results revealed that maximum plant height
(4.00 m) was observed in MP Cum-002 followed
by MP Cum-003 (3.90) and it was minimum in
BARI Kola-5 (3.76). The highest bunch length
(85.00 cm) was recorded in lines MP Cum-002 and
MP Cum-005 followed by MP Cum-001 (83.33
cm) and the lowest bunch length was recorded in
BARI Kola-5 (62.00). The highest bunch breadth
(131.67 cm) was recorded in MP Cum-002 which
was statistically similar to those of others.
Maximum bunch weight (18.23 kg) was recorded
in lines MP Cum-003 while minimum brunch
weight was recorded in BARI Kola-5 (12.30).

plantain
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Maximum peduncle weight (1.36 kg) and hand
number (8.33) were recorded in MP Cum-001
which was statistically similar to those of others.
Maximum weight (2.30 kg) of individual hand was
recorded in MP Cum-003 and it was noted
minimum in MP Cum-001 (1.46 kg). The highest
finger number (12.33) was recorded in MP Cum-
001 followed by MP Cum-005 and BARI Kola-5
(12.00). The highest finger length (19.30 cm) was
recorded in MP Cum-002 which was statistically
similar to those of others. The highest finger's
diameter (5.70 cm), individual finger weight
(245.13g), skin weight of individual finger (101.10
), skin thickness (0.53 cm), edible portion weight
per finger (152.13 g), edible portion % (62.67) and
fruit yield (42.25 t/ha) were recorded in MP Cum-
003 which was statistically different to those of
others. Considering all the parameter, MP Cum-
002, MP Cum-003, MP Cum-004 and MP Cum-
005 were found promising and the most promising
germplasm was MP Cum-003 and may put under
further trial for final conclusion.

Hybridization in litchi

Hybridization in litchi was carried out at the Fruit
Research Farm of HRC, BARI, Joydebpur, Gazipur
during the flowering season of 2020 to incorporate
some important characters like earliness, lateness,
colour, regular heavy bearing habit in the desired
variety or cultivar. Cross combinations for
hybridization were: Kathali x BARI Litchi-2, BARI
Litchi-2 x BARI Litchi-4, and Kathali x BARI
Litchi-4. Initial fruit set was found 15, 12, 18 in
Kathali x BARI Litchi-2, BARI Litchi-2 x BARI
Litchi-4 and Kathali x BARI Litchi-4 cross
combinations and finally number of fruits was
harvested 0, 2, 0, respectively. From the cross
combinations Kathali x BARI Litchi-2 and Kathali
X BARI Litchi-4, the initial fruit set was recorded
to be 15, 18 but unfortunately all the fruits dropped
at the marble stage and finally no fruit was
harvested. But from the cross between BARI
Litchi-2 x BARI Litchi-4, 2 fruits were harvested
and 2 seedlings have been raised, which will be
planted in the main field.

Collection and evaluation of colour fleshed
guava germplasm

Nine coloured guava germplasm viz. PG Joy-001,
PG Joy-002, PG Joy-003, PG Joy-004, PG Joy-005,




PG 006 PG Joy-007 PG Joy-008 and PG Joy-0093
were collected and planted at the Fruit Research
Farm of HRC. BARI Joydebpur, Gazipur in July
2019. Performance of the germplasm were studied
during 2019-20. Wide variation was observed in
growth and yield contributing characteristics. The
tallest plant was found in PG Joy-004 (1.88 m) and
the shortest plant was recorded in PG Joy-007 (1.22
m). Maximum base girth was found in PG Joy-003
(9.33 cm) and minimum base girth was noted in PG
Joy-008 (6.33 cm). Out of nine germplasm PG Joy-
006 and PG Joy-007 did not bear fruit in this year.
Fruit characteristics of 9 colour fleshed guava lines
varied widely. The largest fruit was produced by
PG Joy-002 (466.70 g). PG Joy-009 produced the
smallest fruit (122.70 g). Maximum number of
fruits/plant was recorded in PG Joy-001 (06)). The
highest mesocarp TSS was found in PG Joy-002
(9.3%) and the lowest mesocarp thickness was
demonstrated in PG Joy-005 (8%). Endocarp TSS
was found maximum in PG Joy-002 (11.1%)
minimum was in PG Joy-004 (7.2%).

Purification of Shahi papaya at Joydebpur

An experiment was carried out at the Fruit
Research Farm of HRC, BARI, Joydebpur, Gazipur
to purify the Shahi papaya variety during 2019-20.
Seedlings of purified Sib-mated seeds were
transplanted in the main field on the second week
of March 2020 and the Sib-mating process (selfing
of five flowers from each plant) for this year was
started on 14 May 2020 and being continued. From
May to July 2020, a total of 300 flowers were Sib-
mated, among those flowers 267 fruits have been
set. By comparing standard Shahi papaya
characters and last 10 years experimental results,
we the original Shahi papaya characters have
almost regained and we need to maintain it through
sib-matting every year to retrieve the original
characters also to maintain the varietal purity.

Development of population for gynodioecious
papaya variety

Development of gynodioecious population for
obtaining 100% productive plants to increase farm
income through papaya cultivation was performed
at the Fruit Research Farm of Pomology Division
under HRC, BARI, Gazipur during the period from
the last week of December 2019 to till to date. Four
sets of plants, namely Sg progeny of CP Joy-005,

CP Joy-009; BC4 progeny and S; progeny of CP
Joy-022 were included in the study. Among the
four sets; S progeny of CP Joy-005 produced 50,
43 and 7 percent andromonoecious, female and
male plants, respectively; Se¢ progeny of CP Joy-
009 produced 52, 43 and 5 percent
andromonoecious, female and male plants; the BC4
progeny produced 58, 32 and 10 percent
andromonoecious, female and male plants,
respectively and S; progeny of CP Joy-022
produced 35, 43 and 22 percent andromonoecious,
female and male plants, respectively. Considering
the number of fruits/plants, 27, 24, 26 and 29 fruits
were recorded in Sg progenies of CP Joy-005 and
CP Joy-009; BC4 and finally S; progeny of CP Joy-
022, respectively.

The results of the study revealed that, development
of a gynodioecious papaya variety with 100%
productive plant is about to finish.

Survey, collection and evaluation of papaya
germplasm for papaya hybrid development
(virus resistance and trait improvement)

An experiment was conducted at the research field
of Pomology Division, HRC, BARI, Gazipur to
evaluate the collected Papaya germplasm and
varieties against PRSV and PMV as well as their
fruit traits for variety development. In this study,
sixteen Papaya germplasm (CP Joy-022, CP Joy-
005, CP Joy-017, CP Joy-018, Jayantlady, CP Joy-
025, CP Joy-009, CP Joy-003, Babu, CP Joy-023,
Shahi pepe, Toplady, CP Joy-001, CP Joy-024,
Badsha and CP Joy-026) were evaluated and found
that the lines CP Joy-022, CP Joy-005, CP Joy-017,
CP Joy-009, CP Joy-003, CP Joy-001, CP Joy-023
and Toplady showed complete resistance against
PRSV and PMV. On the contrary, germplasm
Jayantlady, Shahipepe, Babu, Badsha, CP Joy-024
and CP Joy-025 showed partial resistance, whereas
higher disease incidence was observed in CP Joy-
026. The complete resistant lines/varieties could be
used to develop virus resistant variety considering
other fruit traits in the future breeding program.
Further evaluation is needed including more
germplasm to show the efficacy of tolerance
against PRSV and PMV.

Inter-specific hybridization in cultivated papaya

The study was conducted at the experimental field of
Pomology Division, HRC, BARI, Gazipur to
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develop
different qualitative and quantitative traits, which
would fascinate the consumers demand and
attention. In this study, 11 crossing combinations
(Toplady x Shahipepe, Jayantlady x Shahipepe,

superior Papaya hybrids considering

Badsha x Shahi pepe, Shahipepe x Toplady,
Shahipepe x Jayantlady, Shahipepe x Badsha, CP
Joy-022 x Toplady, CP Joy-022 x Jayantlady, CP
Joy-022 x Badsha, CP Joy-022 x CP Joy-024 and CP
Joy-022 x CP Joy-025) were made among some
popular variety and lines collected from different
sources such as private company (Supreme Seed,
ACI and Lalteer), farmer’s field and our own
germplasm, 42 flowers were emasculated and
pollinated between Toplady x Shahipepe (6),
Jayantlady x Shahipepe (7), Badsha x Shahipepe (3),
Shahipepe x Toplady (4), Shahipepe x Jayantlady
(5), Shahipepe x Badsha (5), CP Joy-022 x Toplady
(2), CP Joy-022 x Jayantlady (3), CP Joy-022 x
Badsha (2), CP Joy-022 x Pabna 2 (2) and CP Joy-
022 x CP Joy-025 (3).

Heterosis PRSV

tolerance

breeding in papaya for

The experiment was conducted at the experimental
field of Pomology Division, HRC, BARI, Gazipur
to develop PRSV tolerant popular cultivar. In this
study, line CP Joy-005, CP Joy-018, CP Joy-022
were used as pollen donor male parents since they
possess higher level of PRSV tolerance and
Shahipepe, Jayantlady, Toplady and CP Joy-005
were used as female parent for their higher
commercial value and popularity. A total of 12
crossing combinations (CP Joy-005 x CP Joy-018,
Jayantlady x CP Joy-005, Jayantlady x CP Joy-018,
Jayantlady x CP Joy-022, Jayantlady x CP Joy-023,
Toplady x CP Joy-005, Toplady x CP Joy-018,
Toplady x CP Joy-022, Shahipepe x CP Joy-005,
Shahipepe x CP Joy-018, Shahipepe x CP Joy-022
and Shahipepe x CP Joy-023) were made between
the lines and cultivars. So far, 38 female flowers
were emasculated and pollinated to incorporate the
PRSV tolerance gene into Shahipepe, Jayantlady,
Toplady and elite germplasm CP Joy-005. The
newly developed Fi hybrids will be further
evaluated against PRSV to observe their
effectiveness to PRSV tolerance in the following
year, which would fascinate to develop virus
resistant Papaya cultivars.
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Evaluation of ber germplasm at Jamalpur

An experiment was conducted to identify suitable
ber germplasm (Zizyphus mauritiana) at RARS,
Jamalpur . Thirty nine germplasm (ZM Jam -122,
ZM Jam -124, ZM Jam-127, ZM Jam -133, ZM
Jam -140, ZM Jam -141, ZM Jam -143, ZM Jam -
145, ZM Jam -151, ZM Jam -157, ZM Jam -169,
ZM Jam -174, ZM Jam -175, ZM Jam -177, ZM
Jam -178, ZM Jam -180, ZM Jam -182, ZM Jam -
184, ZM Jam -185, ZM Jam -186, ZM Jam -187,
ZM Jam -188, ZM Jam -193, ZM Jam -193, ZM
Jam -194, ZM Jam -196, ZM Jam -198, ZM Jam -
202, ZM Jam -205, ZM Jam -207, ZM Jam -214,
ZM Jam -223, ZM Jam -225, ZM Jam -230, ZM
Jam -231, ZM Jam -232, ZM Jam -239, ZM Jam -
244 and ZM Jam -287) were included in the study.
Wide range of variation was noted regarding
quantitative and qualitative fruit characters. ZM
Jam-124 had the maximum individual fruit weight
19.2 g and ZM Jam-143 got the minimum fruit
weight 5.50 g . Yield per plant varied from 10 Kg
ZM Jam-177 to 28 kg ZM Jam-287. Edible portion
varied from 84.9 ZM Jam-225 to 95.3 % ZM Jam-
207. Percent TSS varied from 13 ZM Jam-141 to
22 % ZM Jam-122 and ZM Jam-188.

Evaluation of existing ber germplasm at RARS,
Akbarpur

An experiment was conducted to find out the
suitable ber germplasm at the Regional Agricultural
Research  station, Akbarpur, Moulvibazar
Seventeen accessions were included in this study.
Of them, two (ZM Akb-015 and ZM Akb-064 )
were harvested which showed diversified attributes
regarding quantitative and qualitative fruit
characters.Between this two germplasm ZM Akb-
015 showed better fruit yield and quality.

Evaluation of indegenous ber germplasm at
Khagrachari

A study was conducted at the Hill Agricultural
Research Station, Khagrachari with nine (ZM Kha-
005, ZM Kha-008, ZM Kha-013, ZM Kha-017, ZM
Kha-021, ZM Kha-023, ZM Kha-024, ZM Kha-026
and ZM Kha-030) local ber genotypes . Average
individual fruit weight ranged from 6.66 g to 17 g.
The genotype ZM Kha-024 produced the highest
individual fruit weight (17g) and the lowest value
in ZM Kha-008 (6.66 g). Fruit weight of different




ber genotypes ranged from 6.6-17.0 g. The
genotype ZM Kha-024 produced the highest fruit
weight (17.0 g) and the lowest fruit weight in ZM
Kha-008 (6.6 g). Edible portion ranged from 68.4%
in ZM Kha-021 to 92.0% in ZM Kha-026. TSS of
ber genotypes varied from 9.2% in ZM Kha-030 to
18.4% in ZM Kha-017. Considering fruit
characteristics,  appearance, edible  quality,
harvesting period, TSS and percent edible portion
the germplasm ZM Kha-023, ZM Kha-024, and
ZM Kha-030 were found promising .

Collection and evaluation of sour type ber
germplasm at Rajshahi

A study was conducted at the Fruit Research
Station, Binodpur, Rajshahi with ton sour ber lines.
Ten germplasm of ber were evaluated. Fruit weight
was recorded the highest in ZM Raj-002 (11.07 g)
followed by ZM Raj-005 (10.43 g) and ZM Raj-
006 (10.43 g) whereas, the lowest fruit weight was
observed (6.17 g) in ZM Raj-008. Total soluble
solid (TSS) of different ber varied from 14.3-19.6
%. TSS was recorded the highest in ZM Raj-002
(19.6 %) followed by ZM Raj-010 (16.6 %). The
highest edible portion was found in ZM Raj-002
(91.5 %) followed by ZM Raj-005 (89.2 %) and
ZM Raj-006 (88.6 %). Fruit yield was recorded the
highest in ZM Raj-002 (13.53 t/ha) and the lowest
yield was recorded in ZM Raj-010 (10.40 t/ha).
Among the ten sour type ber lines, ZM Raj-002,
ZM Raj-005and ZM Raj-006 were found to be very
promising for late season.

Collection and evaluation of local ber

germplasm at Rajshahi

A study was conducted at the Fruit Research
Station, Binodpur, Rajshahi with ten local and
exotic ber varieties (Apple Kul, BARI Kul-1, BARI
Kul-2, Chapai Kul, Local kul late, BARI Kul-3 and
Umboli kul). Fruit weight was recorded the highest
in BARI Kul-3 (38.8g) followed by BARI Kul-2
(34.5 g) whereas, the lowest fruit weight was
observed in Umboli Kul (15.7 g). Total soluble
solid (TSS) was recorded the highest in Umboly
Kul-1 (17.3 %) followed by Apple Kul and BARI
kul-1, while that was the lowest in BARI kul-2
(12.2%). BARI Kul-3 gave the highest yield (25.47
t/ha) and it was the lowest in Chapai Kul (10.92
t/ha). Among the other lines, Local Kul (Late) was

-

found to be very promising for late season (upto
Mid April).

Survey, collection and evaluation of jamun
germplasm

An experiment was conducted at Fruit Research
Station, BARI, Binodpur, Rajshahi to evaluate nine
Jamun lines (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 area in Rajshahi,
Nator and Pabna). Wide variations were observed
among the germplasm. The highest fruit weight of
15.0 g was obtained from SC Raj-014 followed by
SC Raj-013 (13.0 g). Maximum edible portion
(86.6 %) was obtained from SC Raj-014 and SC
Raj-016 followed by SC Raj-005 and SC Raj-015
(85.0 %), whereas  minimum edible portion
(72.5%) was found in SC Raj-004. The highest
TSS 18.0 % was obtained from SC Raj-013.
Maximum vyield/plant was recorded form SC Raj-
005 (50 kg) followed by SC Raj-001 (47 kg).
Minimum vyield per plant was recoded in SC Raj-
006 and SC Raj-014 (20 kg). Considering fruit
quality, percent TSS, flesh type, edible portion and
fruit yield, SC Raj-013 and SC Raj-014 were
superior than other lines. This is third year
experiment. So, this survey should be continued to
collect superior germplasm.

Collection and evaluation of lemon germplasm

An experiment was conducted at the Agricultural
Research Station, Cumilla to evaluate the superior
lemon germplasm. Eleven germplasm of lemon
(CLCum-002, CLCum-008, CLCum-012, CLCum-
013, CLCum-014, CLCum-015, CLCum-0186,
CLCum-018, CLCum-019, CLCum-020 and
CLCum-021) were included in this experiment. The
highest number of fruits/plant (154) and weight of
fruits/plant (16.94) were harvested in CL Cum-015
followed by CL Cum-008. The highest individual
fruit weight (185.5 g) was recorded in CL Cum-014
followed by CL Cum-013.

Evaluation of exotic lemon germplasm

A lemon germplasm, planted at private nursery,
Fatepur, Charghat, Rajshahi in 2008 which was
collected from Greece. The germplasm was further
collected and replanted at Fruit Research Station,
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Binodpur,
performance with BARI released and local existing
lemon varieties. The plants were now seven years
old. The plant height and base girth were observed
3.5 m and 30 cm, respectively. Number of primary
branches was recorded 3. The plant produced 43
fruits. Growth condition of the genotype was good.

Rajshahi in 2012 to compare its

The plant growth and fruit characteristics were
satisfactory. This was the fourth-year result.
Further study is needed for final conclusion.

Collection and evaluation of lime germplasm

An experiment was conducted at the Agricultural
Research Station, Cumilla to evaluate the superior
lemon germplasm. Three lime germplasm (CA
Cum-001, CA Cum-002 and CA Cum-003) were
included in this experiment. The highest number of
fruits/plant (300), weight of fruits/plant (14.90 kg)
and individual fruit weight (49.67 g) was observed
in CA Cum-001 followed by CA Cum-003.

Evaluation of lime germplasm at Jamalpur

The experiment was conducted at RARS, Jamalpur.
Four lime (Citrus limon) germplasm viz., CL Jam-
001, CL Jam-002, CL Jam-003 and CL Jam-004
were evaluated. There were differences among the
germplasm studied regarding plant height, base
girth, canopy spreading, number of branches/plant,
number of fruits/plant, fruit length, fruit breadth,
individual fruit weight, yield per plant and yield per
hectaret. CL Jam-003 was found superior with the
highest plant height of 2.20 m, large canopy size
(2.50 m x 2.36 m) and number of branches (4.0).
The highest number of fruits per plant was found in
CL Jam-003 (77) followed by CL Jam-001 (34) and
the lowest in CL Jam-004 (14). The highest
individual fruit wt. was found in the line CL Jam-
003 (62.2g) and the lowest from line CL Jam-002
(51.5g). The highest yield per plant was observed
in the line CL Jam-003 (4.79 kg) and the lowest
from CL Jam-004 (0.74 kg).

Evaluation of China mandarin germplasm in
hill region

Forty germplasm of China Mandarin were
evaluated at the Hill Tracts Agricultural Research
Station, Ramgarh. Plant height, base girth, number
of main branch/plant, plant spread (N-S), plant
spread (E-W) and number of fruit/plant range were
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1.94-4.10 m; 13.0-18.0 cm; 1.0-3.0; 1.10-1.80 m;
0.99-1.92 m and 15-105, respectively.

In-situ evaluation of local mandarin lines under
north-eastern hilly area of Bangladesh

The experiment was conducted to study the
performance of mandarin germplasm at farmer’s
orchard and homestead in Jaintapur area of Sylhet.
BARI Komala-1 was used as check. Seven superior
mandarin germplasm (BARI Komala-1, CR Jai-
202, CR Jai-203, CR Jai-204, CR Jai-205, CR Jai-
206 and CR Jai-207) were evaluated. All the
germplasm were found satisfactory considering
growth parameters and yield as well as yield
contributing characteristics. Among the germplasm
maximum base girth (89.0 cm) was recorded in CR
Jai-205 while minimum (46.6 cm) in BARI
Komala-1. Plant height ranged from 3.25m to
6.70m. The tallest and the shortest germplasm were
CR Jai-207 (6.70 m) and BARI Komala -1(3.25 m),
respectively. The highest canopy size (5.61x6.20
m) was found in CR Jai 207 while the lowest
(2.12x2.42 m) in BARI Komala-1. The heaviest
fruit weight (190.45 g) was found in CR Jai-203
while the lightest(153.33 ¢g) in CR Jai-207.
Maximum number of fruits per plant (625) was
recorded in CR Jai-206.. The highest yield per plant
(97.45 kg) was obtained from CR Jai-203 whereas,
the lowest (52.45 kg) in CR Jai-201. Maximum
edible portion was observed in (72.69%) in CR Jai-
203 while, the lowest (64.48%) in CR Jai-205. In
case of total soluble solids (TSS) it was recorded
the highest (13.6%) in CR Jai-203 and the lowest
(10.3%) in CR Jai-201. Titratible acidity (TA) was
also varied among the tested germplasm and the
lowest TA (0.72%) was recorded in CR Jai-203 in
contrast the highest (0.91%) in CR Jai-205.

Evaluation of mandarin germplasm under net
house condition

The experiment was conducted at Citrus Research
Station, BARI, Jaintapur, Sylhet. Six mandarin
germplasm 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 were

evaluated. The objective was to find out suitable
germplasm with higher yield and quality, for
farmers. A wide variation was observed in respect
of yield and yield contributing characteristics. The




highest number of fruits/plant (25) was found in
CR Jai-018 and the highest yield per plant (4 kg)
was found in CR Jai-015. Maximum fruit weight
was found in CR Jai-015 (200.45 g) with the large
fruit size (6.9x8.1 cm). No seeds were found in
CR Jai-014. Edible portion was recorded
maximum in CR Jai-015 (79.16%) and total
soluble solids (TSS) was recorded the highest
(13.8%) and titratible acidity (TA) was found the
lowest in CR Jai-015 (0.72%). Fruit surface was
found smooth in BARI Komala-3 and CR Jai-015
whereas others 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 results, the germplasm CR Jai-015 was
found with large sized fruit (6.9x8.1 cm?) with a
maximum individual fruit weight (200.45 g) and a
maximum vyield (4 kg plant™). Moreover,
maximum edible portion (79.16%) and TSS
(13.8%) with lower titratible acidity (0.72%) was
also found from CR Jai-015. Therefore,
germplasm CR Jai-015 may be selected for
releasing as a variety for farmers use.

Collection and evaluation of mandarin

germplasm in Chattogram region

An experiment was conducted at the Agricultural
Research Station, Pahartali in Chattogram for the
evaluation of eleven mandarin genotypes viz., CR
Pah-001, CR Pah-002, CR Pah-003, CR Pah-004,
CR Pah-005, CR Pah-006, CR Pah-007, CR Pah-
008, CR Pah-009, CR Pah-010, CR Pah-011(1), CR
Pah-011(2), CR Pah-011(3) and CR Pah-011(4).
The highest number of fruits was obtained from
germplasm CR Pah-009 which was recorded as 65
followed by CR Pah-007 which was noted as 30.
The lowest number of fruit was observed in
germplasm CR Pah-004 (1.0) followed by CR Pah-
001 (2.0). The entry CR Pah-007 performed
superior over other lines in all aspects except TSS.
Maximum TSS was found in the entry CR Pah-009
which was delicious in taste than those of other
germplasm. Considering fruit yield and taste, CR
Pah-009 and CR Pah-007 can be considered as
superior mandarin lines for releasing as variety.
Considering fruit yield and taste, CR Pah-009 and
CR Pah-007 can be considered as promising
mandarin line.

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 and CS Kha-002 as compared with BARI
Malta-1 as check variety to identify promising
sweet orange germplasm in respect of 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 March. Harvesting time was late November
in case of CS Kha 001. All the germplasm
produced profuse fruits. No. of fruits/plant was the
highest (209) in BARI Malta-1 while the lowest in
CS Kha-002 (87). Individual fruit weight was also
varying from 135.3-145.3 g. Weight of fruits/plant
was the highest (27.53 kg) in BARI Malta-1, while
CS Kha 001 produced 24.65 Kg/plant and the
lowest (17.00 kg) in CS Kha-002. Number of seeds
ranged from 10-22. Seed width ranges from 5.1-5.6
mm and seed length was ranged from 13.5-13.8.
100 seed weight observed lowest (9.0 g) in CS Kha
-001 and the highest (14.4 g) in BARI Malta-1
where in case of CS Kha-002 it was found 9.1g.
TSS ranged from 7.5 to 8.5 % Brix. Considering
fruit characteristics i.e., taste, juiciness, sweetness,
colour of pulp, fruit number and yield BARI Malta-
1 was found excellent but in context of
attractiveness, less incidence of insect-disease,
considerable vyield potentiality and edible qualities
of CS Kha-001 was also found promising.

Collection and evaluation of variegated sweet
orange genotypes in Chattogram region

An experiment was conducted at the Agricultural
Research Station, Pahartali in Chattogram for the
evaluation of eight sweet orange genotypes (CS
Pah-001, CS Pah-002, CS Pah-003, CS Pah-004,
CS Pah-005, CS Pah-006, CS Pah-007 and CS Pah-
008). The highest number of fruits/plant (33) was
attained from germplasm CS Pah-005 followed by
CS Pah-003 and CS Pah-007 which is noted as 32.
The highest fruit weight (261 g) was obtained from
CS Pah- 009 followed by CS Pah-006 and CS Pah-
007 which is noted as 2475 g and 2345 ¢
respectively. The lowest fruit weight (172 g) was
observed in CS Pah-001. The large and small fruit
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was found from CS Pah-009 and CS Pah-001,
respectively. The lowest number of seed, the lowest
seed weight was obtained from CS Pah-001. In the
case of edible portion, the highest edible portion
(64.1%) was found in CS Pah-004 and the lowest
edible portion in CS Pah-002 (53.75 %). The
highest TSS (13.8 %) was attained from CS Pah-
001 followed by CS Pah-002 (11.6%). The lowest
TSS was obtained from CS Pah-009 (7.15 %).

Based on fruit weight, TSS and other characters,
CS Pah-001, CS Pah-002 and CS Pah-008 can be
considered as superior germplasm of variegated
sweet orange. It was first year observation.
Evaluation will be needed to continue in the next
years.

Performance of exotic sweet orange germplasm
at Jaintapur

A study was conducted with four exotic sweet
orange germplasm (CS Jai-003, CS Jai-012, CS Jai-
051 and CS Jai-209) to evaluate their performances
at Citrus Research Station, Jaintapur, Sylhet. BARI
Malta-1 was used as check. Significant differences
were recorded among the studied germplasm in
terms of growth, yield and yield contributing
characteristics. Maximum fruit weight (455 g) was
recorded in CS Jai-051 while minimum (235 g) in
BARI Malta-1. Fruit size also attained maximum
(10.1x9.7 cm) in CS Jai-051. High juice content and
the highest TSS (11 %) were recorded in CS Jai-003,
while BARI Malta-1 attained the lowest TSS (9.7%).
Edible portion was recorded maximum (79.12%) in
CS Jai-051 which was followed by CS Jai 012
(77.37%), CS Jai-003 (75.87%) and BARI Malta-1
(73.83%). Fruit color at maturity of exotic sweet
orange germplasm CS Jai-051, CS Jai-003, CS Jai-
012, CS Jai-209 and BARI Malta-1were found pale
green, bright vyellow and greenish yellow
respectively. Pulp colors of studied germplasm were
found off white to orange, whereas BARI Malta-
1was light yellow. Among the germplasm, CS Jai-
003 and CS Jai-051 are promising and can be
released as new sweet orange (Malta) variety. But
final conclusion about these two varieties can be
made after 2-3 years of further evaluation.

Evaluation of citron germplasm at Jaintapur

The experiment was conducted with four citron
germplasm viz. CM Jai-059, CM Jai-060, CM Jai-
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061 and CM Jai-062 to study their performance at
CRS, Jaintapur, Sylhet. The highest plant height
(234.3 cm) and base girth (26.67 cm) were
recorded in CM Jai-062. CM Jai-059 produces the
large canopy size (112.67x143.0 cm) with the
dense branches and good growth condition. CM
Jai-062 had the shortest days to harvesting from
flowering and matured by 118.7 days. Maximum
number of fruits (31.67) was harvested from CM
Jai-062 with maximum vyield (26.32 kg/plant and
16.45 t/ha). In addition, CM Jai-062 bears
relatively biggest fruits (831.2 g) with maximum
peel thickness (27.13mm). Chemical analysis of
fruits showed that CM Jai-062 had the highest
albedo TSS (6.9%) and maximum edible portion
(79.43%).

Evaluation of pummelo germplasm at Jamalpur

The experiment was conducted at HRC, RARS,
Jamalpur. Five pummelo germplasm (CG Jam-001,
CG Jam-002, CG Jam-003, CG Jam-004 and CG
Jam-005) were evaluated in this study. A wide
variation was observed in case of different plant
growth and fruit characteristics of the Pummelo
germplasm tested. CG Jam-001 was found superior
with large canopy size (3.55 m x 4.28 m), highest
tree volume, highest fruit number. The highest TSS
(%) 4 was found in the line CG Jam-001.
Considering growth and yield contributing
characters it can be concluded that the line CG
Jam-001 performed better.

Evaluation of pummelo germplasm in the hilly
region of Rangamati

An experiment with seventeen germplasm of
pummelo viz., CG Rai-006, CG Rai-007, CG Rai-
008, CG Rai-009, CG Rai-010, CG Rai-011, CG
Rai-014, CG Rai-017, CG Rai-020, CG Rai-021,
CG Rai-025, CG Rai-028, CG Rai-030, CG Rai-
047, CG Rai-048, CG Rai-052 and CG Rai-053
was conducted at the existing eleven 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 for the evaluation of
superior pummelo lines in hilly region. Maximum
number of fruits/plant (65) was observed in CG
Rai-052 followed by CG Rai-008 (60), whereas the
minimum (14)

in CG Rai-011. The earliest




flowering (mid February) was recorded in CG Rai-
006 and the latest (mid March) in CG Rai-047. The
heaviest individual fruit (1500g) was recorded in
CG Rai-010 followed by CG Rai-011 (1400g). The
highest edible portion (66%) also found in CG Rai-
010. Maximum TSS (12.5%) was recorded in CG
Rai-014. Quality fruit was observed in CG Rai-007,
CG Rai-009, CG Rai-014, CG Rai-030 and CG
Rai-047 by organoleptic test.

In-situ evaluation of year round pummelo
germplasm at Khagrachari

The study was conducted at the Hill Agricultural
Research Station, BARI, Khagrachari. One off-
season pummel at 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
(42) and immature (67) fruits were found in the
month of September and May respectively.
Average fruit weight was 1.35 kg. Maximum edible
portion was obtained (50.91%) and the highest TSS
(10.4%). The average number of fruits per month
(17.67) was collected from CG Kha-001.
Considering of fruit characteristics, edible quality,
TSS, percent edible portion and yield potentialities,
the germplasm CG Kha-001 was found
promising.The number of fruits per month, fruit
weight, edible portion (%) and TSS (%) were found
satisfactory. Flesh of the line CG Kha-001 was soft,
juicy, bitter less and very sweet in organoleptic test.
Therefore, CG Kha-001 was found promising for
year round cultivation of pummelo at the hilly

Evaluation of late season pummelo germplasm
in the hilly region

The study was conducted at the Hill Agricultural
Research Station, BARI, Khagrachari during the
year 2016-17, 2017-18 and 2018-19. One off-
season/late season pummelo germplasm (CG Kha-
001) was selected for the evaluation along with a
check variety (BARI Batabilebu-5). It is late
variety, harvesting time was December to January.
CG Kha-001 was high yielder (107 fruits/plant and
154.1 kg/plant) in 12 year old plant compared to
check variety (18.33 fruits/plant and 16.04
kg/plant). Fruits of the proposed line were pyriform
shape, large in size and average individual fruit
weight was 1450 g with excellent light yellow
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colour of rind where check variety produced less
(875 g). Pulp was very sweet in taste, soft juicy,
light pink in colour, having pleasant aroma and
bitterness. Average edible portion was high
(67.55%). Average TSS was comparatively high
(9.30%) than check variety (9.05%). Fruit retention
percentage was very high. Seeds were small in size
(weight of 100 seed is 40.44 g). The germplasm
(CG Kha 001) was less susceptible to insect- pests
and diseases and plant could survive in drought
condition.

In-situ evaluation of bael
Chapainawabganj

An experiment was evaluated at Chapainawabganj
Sadar and Shibganj Upazila . The study comprised
one bael germplasm. BARI Bael-1 was used as
check. Age of the germplasm, AM Cha-001 was
32 years while BARI Bael-1 was 13 vyears.
Maximum individual fruit weight (1172.5g) was
found in AM Cha-001 while the minimum(800 g)
in BARI Bael-1. Considering TSS (37), pulp
percentage (72.23) and vyield /plant (130 kg), the
germplasm AM Cha-001 was found better.
Considering TSS (37%), pulp percentage (72.2)
and yield (130 kg/plant), the germplasm AM Cha-
001 was found better. than that of BARI Bael-1.

germplasm at

Collection and evaluation of existing bael
germplasm

An experiment was conducted to evaluate 22 bael
genotypes (AM Cha- 001, AM Cha- 002, AM Cha-
003. AM Cha- 004, AM Cha- 005, AM Cha- 007,
AM Cha- 008, AM Cha- 009, AM Cha- 010, AM
Cha- 011, AM Cha- 012, AM Cha- 013, AM Cha-
014, AM Cha- 015, AM Cha- 016, AM Cha- 017,
AM Cha- 018, AM Cha- 019, AM Cha- 020, AM
Cha- 021 and AM Cha- 022) at the Regional
Horticulture Research Station, Chapainawabganj to
develop a bael variety for the commercial
cultivation. Bael germplasm were collected from
different places of Chapainawabganj and Rajshahi.
A wide variation was observed among the
genotypes regarding growth, fruit and tree
characteristics. Only sixteen genotypes among 22
produced fruits for this year. Among the fruit
characteristics, fruit weight varied from (306-2250
g), fruit length (8.5-16.2 cm), fruit breadth (8.2-
16.5 cm), pulp weight (195.32-1749g), fibre weight
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(8-350 @), seed weight (9-30.2 g) and TSS (26-38
%). Number of fruits per plant was recorded the
highest in AM Cha-006 (65) and the lowest in AM
Cha-010 (6). Considering over all assessment, 5
genotypes AM Cha-001, AM Cha-002, AMCha-
006, AM Cha-016 and AM Cha-014 were found
promising.

In-situ evaluation of bael
Jaintapur

germplasm at

The experiment was conducted at CRS, Jaintapur,
Sylhet, during three consecutive years from 2017-
18, 2018-19 and 2019-20. Four germplasm of bael
viz., AM Jai-001, AM Jai-002, AM Jai-003 and
AM Jai-004 were evaluated under this study. A
wide variation was observed in case of different
characters of the germplasm tested. Among the
germplasm the highest number of fruits (135) was
recorded in AM Jai-001 with maximum TSS
(38.5%). The heaviest fruit was found in AM Jai-
002 (1245.69) with large sized (15x12.7cm?) fruit.
Maximum edible portion (83.6%) was recorded in
AM Jai-001 while minimum (59.1%)was in AM
Jai-004.

From the above study, germplasm AM Jai-001 was
the best in terms of TSS , number of fruits/plant
and edible portion.

Evaluation of bael genotypes at Burirhat

An experiment was conducted at the Regional
Agricultural Research Station, Burirhat, Rangpur to
develop high yielding variety of bael. Seventy two
genotypes of bael were evaluated in this study. Out
of 72 genotypes, 17 genotypes (AM Bur-001, AM
Bur-002, AM Bur-011, AM Bur-012, AM Bur-013,
AM Bur-014, AM Bur-027, AM Bur-028, AM Bur-
029, AM Bur-031, AM Bur-032, AM Bur-037, AM
Bur-038, AM Bur-039, AM Bur-043, AM Bur-044
and AM Bur-045) produced flowers and fruits
during this season. Flowering time of different
genotypes was observed in all the genotypes from
1st week of May to 4th week of May. Early
flowering (1st week of May) was observed in the
genotype AM Bur-012 and AM Bur-013 and late
flowering (4th week of May) was observed in the
genotype AM Bur-028 and AM Bur-037.
Harvesting was done from 2" week of March to 1%
week of May. Maximum number of fruits per plant
(35) was obtained from AM Bur-037, whereas
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minimum number of fruits (2) was found in AM
Bur-014. The genotypes AM Bur-001 produced the
highest fruit yield (29.00 kg/plant), while minimum
fruits yield (0.84 kg/plant) was recorded in the
germplasmAM Bur-014.

Study on the variability of bael germplasm in
northern region of Bangladesh

An experiment was conducted at the Horticulture
Research Farm, BSPC, Debiganj, Panchagarh to
identify the superior bael germplasm. Wide
variation was observed among the accessions in
terms of morphological and yield contributing fruit
characters. Plant height ranged from 6.35 m to 6.13
m, base girth ranged from 0.72 m to 0.63 m.
Maximum canopy spread was measured in AM
Deb-02 (5.83x5.58) m2. Average number of fruit
widely varied from 41 to 4.4 and AM Deb-03 was
recorded the highest number 41 fruits per plant.
The least fibrous and seeded germplasm was AM
Deb-5. However, maximum pulp index was
recorded in AM Deb-2 was 78.5 %. The percentage
of rind portion ranged from 27.1 to 17.9 among the
germplasm. Excellent flavor of fruit was noticed in
the germplasm AM Deb-02 and AM Deb-05.
Eating quality was good to excellent in most of the
germplasm. Grittiness and bitterness was absent in
those bael fruit. Maximum TSS was recorded in
AM Deb-5 (40.4 %) followed by AM Deb-2 (35.5
%). Germplasm AM Deb-02 was identified as
potential for varietal improvement program.
Among the germplasm, number of fruits per plant,
different qualitative quality, TSS the germplasm
AM Deb-02 performed the best. The experiment
will be continued.

Collection and evaluation of wood apple
germplasm

An experiment was conducted at the Horticulture
Research Farm, Breeder Seed Production Centre
(BSPC), BARI, Debiganj, Panchagarh to evaluate
six wood apple germplasm. Among these

germplasm only three germplasm, namely FL Deb-
001, FL Deb-002, FL Deb-004 provided fruits and
the remaining germplasm namely FL Deb-003, FL
Deb-005, FL Deb-006 did not provide fruit. The
highest number of fruits (41) was obtained from the
germplasm FL Deb-002. The highest fresh fruit
weight (295.6 g), ripe fruit weight (195.4 g), fruit




length (7.4 cm), fruit diameter (7.1 cm), pulp
weight (140.5 g), edible portion (71.9 %) and yield
per plant (12.12 kg) were found in the germplasm
FL Deb-002 than that of germplasm FL Deb-001
and FL Deb-004. The highest total soluble solids
(16%) and the lowest rind weight (46.5 @), fiber
weight (3.25 g) and rind thickness (3.67 mm) were
found in the germplasm FL Deb-001.

Evaluation of wood apple in hilly area of
Rangamati

An experiment on the evaluation of wood apple in
the hill valley was conducted with four wood apple
genotypes at the Hill Agricultural Research Station
(HARS), Raikhali, Rangamati Hill District. Four
wood apple germplasm were evaluated. Plant
height and base girth ranged from 370 cm to 640
cm and 56 cm to 88 cm, respectively. Number of
fruits ranged from 79 to 198. Mean fruit weight
was found to be 429 g. Edible portion ranged from
53.0 to 59.0%. Maximum fruit yield/plant was 90.1
kg and minimum was 31.9 kg.

Evaluation of golden apple germplasm in the
hilly region

Four golden apple germplasm (SD Ram-001, SD
Ram-002, SD Ram-003 and SD Ram-004 ) were
evaluated at the Hill Tracts Agricultural Research
Station, Ramgarh. The line SD Ram-001 produced
maximum number of fruits (4416/plant) and
heavier fruit (101.3g/fruit) was produced also by
the line SD Ram-001. Maximum fruit yield (446.1
kg /plant) was obtained from the same line SD
Ram-001 and the lowest yield (179.8 kg/plant) was
recorded in SD Ram-004. Considering fruit yield
and yield contributing characters, SD Ram-001 was
noted superior.

Evaluation of golden apple germplasm

The study was conducted at the Horticulture
Research Field, RARS, Rahmatpur, Barishal to
evaluate the performance of golden apple

germplasm for releasing high yielding variety.
Wide variations in growth characteristics among
the accession were found. The tallest plant was
observed in accession number SD Rah-05 (13.20
m) which was followed by SD Rah-04 (13.10 m).
The heaviest fruit was harvested from SD Rah-04
(92.0 g) and the lightest fruit was obtained from SD

-

Rah-05 (88.0 g). The highest number of fruit/plant
was found in SD Rah-01 (692) followed by SD
Rah-03 (646) and the lowest number was found in
SD Rah-25 (512). The fruit yield/plant varied
significantly and ranged from 45.06 kg to 72.52 kg.
The accession SD Rah-01 produced the highest
fruit yield (72.5 kg/plant) followed by accession
SD Rah-03 (67.7 kg/plant). On the other hand, the
lowest fruit yield was recorded in accession number
SD Rah-05 (45.1 kg).

Collection and evaluation of lotkan germplasm

An experiment was conducted at the Fruit Research
Farm of HRC, BARI, Joydebpur, Gazipur to know
the performance of 10 collected germplasm of
lotkan. The study comprised ten lotkan (Baccaurea
sapida) germplasm to find out a suitable high
yielding germplasm of lotkan. Out of 10
germplasm the highest plant height (6.33m), base
girth (63cm), canopy spreading (N-S and E-W)
(6.35x7.01m) were noted from BS Joy-010.
Maximum individual fruit weight (22.3g) was
found in BS Joy-004, while the minimum fruit
weight (15.3g) was recorded in BS Joy-003. TSS
(16.0%) was noticed maximum in BS Joy-004 and
minimum TSS (15.3%) was recorded in BS Joy-
006. Maximum edible portion (59.3%) was noted in
the germplasm BS Joy-010 and minimum edible
portion (40.8%) was recorded in the germplasm BS
Joy-006. Maximum number of fruits (5842) and the
highest yield (125.0 kg) were noticed in BS Joy-
010 and minimum number of fruits and the lowest
yield were noticed in BS Joy-007. Taste and eating
quality of all the germplasm was auspicios.

In-situ evaluation of four burmese grape
germplasm at Shibpur

An experiment was evaluated at Joynagar, Shibpur,
Narsingdi. The study comprised four lotkan
(Baccaurea sapida) germplasm to find out a
suitable high yielding late germplasm of Burmese
grape for releasing as variety. Out of four
germplasm the highest plant height, base girth,
canopy spreading (N-S and E-W) was noted from
BS (N)-004. Maximum individual fruit weight
(28.80 g) was found in BS (N)-001 while minimum
fruit weight (20.10 g) was noted in BS (N)-004.
The biggest fruit (3.58 x 4.09) was observed in BS
(N)-001 and the smallest fruit was observed in BS
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(N)-004. TSS (16.00%) was recorded maximum in
BS (N)-002 and minimum TSS (14.7) was recorded
in BS (N)-001. Maximum edible portion (63.02%)
was noted in the germplasm BS (N)-004 and
minimum edible portion (48.83%) was recorded in
the germplasm BS (N)-002. Maximum number of
fruits (8833.30) and highest yield (177.67kg) were
noticed in BS (N)-004 and minimum number of
fruits and lowest yield were noticed in BS (N)-001.
Taste and eating quality of all the germplasm were
excellent.

Evaluation of burmese grape germplasm at
Jaintapur

The experiment was conducted to evaluate five
Burmese grape germplasm viz., BS Jai-001, BS Jai-
002, BS Jai-003, BS Jai-004 and BS Jai-005 at
CRS, Jaintapur, Sylhet. A wide range of variation
was observed in case of growth, fruit yield, yield
contributing characters, and fruit quality of the
studied germplasm. Among the germplasm, the
tallest plant was recorded in BS Jai-005 (8.9 m)
while the shortest was in BS Jai-004 (5.5 m). Base
girth was found the highest in BS Jai-005 (1.5 m).
Germplasm BS Jai-005 was also superior for the
biggest canopy (12.0x13.0 m). The highest number
of fruits/plant (2730), yield/plant (48.32 kg) and
yield/ha (27.3t) were obtained from BS Jai-003. BS
Jai-003 also free from disease whereas the other
germplasm 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. The largest fruit was recorded
in BS Jai-003 (3.2x3.5 cm) followed by BS Jai-001
(3.2x3 cm). Flesh color and texture for all
germplasm was off white and juicy respectively.
Maximum edible portion (35.0%) and per cent TSS
(13.8%) was found in BS Jai-003.

In-situ evaluation and collection of superior
burmese grape genotype

In-situ evaluation of Burmese grape was performed
at the farmers field, Shibpur, Narsingdi with twelve
Burmese grape germplasm (BS Nar-001, BS Nar-
002, BS Nar-003, BS Nar-004, BS Nar-005, BS
Nar-006, BS Nar-007, BS Nar-008, BS Nar-009,
BS Nar-010, BS Nar-011 and BS Nar-012). Wide
variation was observed in case of yield contributing
characters, fruit yield and fruit quality of the
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germplasm  studied. Maximum number of
fruits/plant and yield/plant were obtained from BS
Nar-006. BS Nar-005 and BS Nar-004. The
heaviest (25.50 g) fruit was obtained from BS Nar-
005, while the lightest (15.70 g) from BS Nar-011.
Maximum edible portion was also recorded from
BS Nar-005 (52.5 %) as compared to minimum in
BS Nar-009 (32.7 %). Fruit size was the highest in
BS Nar-006 (3.55 cm x 3.54 c¢cm) followed by BS
Nar-005 (3.46 cm x 3.64 cm). Flesh color and
texture for all the germplasm was off white and
juicy. Maximum edible portion (52.5%) and
percent TSS maximum (17.2%) was noticed from
BS Nar-005. Contemplating yield, edible portion
and TSS, the germplasm BS Nar-005, BS Nar-006
and BS Nar-004 showed superior performance
among the germplasm.

Collection and evaluation of aonla genotypes in
Chattogram region

An experiment was conducted at Agricultural
Research Station, Pahartali in Chattogram for the
evaluation of ten aonla genotypes (EO Pah-001, EO
Pah-002, EO Pah-003, EO Pah-004, EO Pah-005,
EO Pah-006, EO Pah-007, EO Pah-008, EO Pah-
009 and EO Pah-010). Among these ten genotypes
only four were able to produce fruits. Maximum
number of fruits were acquired from EO Pah-010
which was documented 674 followed by EO Pah-
008 (180). The lowest number of fruits was
observed in EO Pah-005. But TSS (18.75°Brix) of
this germplasm was surprisingly much higher than
the other germplasm. The edible portion was also
higher in EO Pah-005 (93.6). The maximum fruit
length (3.65 cm) and fruit breadth (4.11 cm) was
attained from EO Pah-010 and the minimum fruit
length (2.65 cm) and fruit breadth (2.95 cm) were
attained from EO Pah-005. EO Pah-010 ranked
second in term of TSS (9.1°Brix) and edible portion
(92.8%).

Considering fruit yield, TSS, edible portion EO
Pah-005 and EO Pah-010 can be considered as
promising lines of aonla.

Evaluation of carambola germplasm

An experiment was conducted at the Breeder Seed
Production Centre (BSPC), BARI, Debiganj,

Panchagarh to study the genetic diversity of
carambola and to identify superior genotypes with




desirable characters. The experimental result
showed that individual fruit weight ranged from
52.4 g (AC Deb-009) to 128 g (AC Deb-014); fruit
diameter 4.09 cm (AC Deb-009) to 6.48 cm (AC
Deb-014); fruit length 6.95 cm (AC Deb-09) to
10.34 cm (AC Deb-014); number of fruits/plant in a
season 233 (AC Deb-015) to 703 (AC Deb-014);
fruit yield in a season 13.62 kg (AC Deb-009) to
89.98 kg/tree (AC Deb-014); and TSS 3.5 % (AC
Deb-010) to 8.5% (AC Deb-013). The selected
carambola genotypes exhibited noticeable variation
in the morphological and yield contributing
characters.

Collection and evaluation of bullock’s heart
germplasm

An experiment was conducted at the Horticulture
Research Farm, Breeder Seed Production Centre
(BSPC), BARI, Debiganj, Panchagarh to evaluate two
germplasm. The highest number of fruits (370) was
obtained from germplasm AR Deb-002. The
individual fruit weight, fruit length, fruit diameter,
pulp weight, edible portion and Total soluble solids
(TSS) was higher in germplasm AR Deb-001 than
that of AR Deb-002. But germplasm AR Deb-002
produced the highest fruit yield (72.19 kg) compared
to AR Deb-001 (20.88 kg). Considering individual
fruit weight, fruit length, fruit diameter, edible portion
and Total soluble solids (TSS) the germplasm AR
Deb-001 can be considered as promising line.

Evaluation of bullock’s heart germplasm at
Jamalpur

Five bullock’s heart germplasm such as AR Jam-
001, AR Jam-002, AR Jam-003, AR Jam-004 and
AR Jam-005 were evaluated at the Regional
Agricultural Research Station, Jamalpur during the
year 2019-20. The highest plant height (3.54 m)
was recorded in AR Jam-003 and the lowest (2.67
m) plant height was recorded in AR Jam-004. Base
girth was noted maximum (30.25 cm) in AR Jam-
001 and minimum (24.50 cm) in AR Jam-002. The
highest tree volume was observed in AR Jam-001
(11.17 m® and the lowest tree volume was
recorded in AR Jam-002 (6.66 m?).

Collection and evaluation of custard apple
genotypes at Chapainawabganj

An experiment on collection and evaluation of
some custard appel genotypes was conducted at the

-

Regional Horticulture Research Station,
Chapainawabganj. Sixteen genotypes (AR Cha-01,
AR Cha-02, AR Cha-03, AR Cha-04, AR Cha-05,
AR Cha-06, AR Cha-07, AR Cha-08, AR Cha-09,
AR Cha-010, AR Cha-011, AR Cha-012, AR Cha-
013, AR Cha-014, AR Cha-015 and AR Cha-016)
were  collected from five Upazilas of
Chapainawabganj. Seeds were sown into seed bed
and after germination all of the genotypes were
transferred into main field between 2015 and 2016.
None of the genotypes produced fruits for this year.
So data on plant growth characters were recorded
only.

Collection and evaluation of custard apple
germplasm

Fruit characteristics of four custard apple
germplasm were studied in the laboratory of Fruit
Research Station, BARI, Binodpur, Rajshahi
during. The result indicated that wide range of
diversity existed in fruit weight, pulp weight, TSS
content, pulp content and skin weight etc. The
weight of a matured fruit varied from 120.5 g to
129.4 g. 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 noted 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 but there was no significant
difference in TSS among the lines.

The germplasm AS Raj-002 showed better
performance on the basis of fruit weight, skin
weight, number of seeds/fruit, edible portion and
TSS value.

Collection and evaluation of Indian dillenia
germplasm

A study was carried out at the Horticulture
Research Center, Regional Agricultural Research
Stationto to evaluate the Indian dillenia germplasm
available in Jashore region. One promising
germplasm was evaluated at the Horticulture
Research Center, RARS, Jashore for developing
variety. However, the germplasm was collected
from Jashore region and planted in 2009. The
recorded plant height of the genotype was 8.7 m
and date of flowering was 25 May 2019. It
produced 195 fruits in the third year. Individual
fruit weight and fruit yield/plant were 507.87 g and
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99.03  Kg,
germplasm had been evaluated but this is an
excellent germplasm in respect of yield and quality.

respectively. Though, only one

Evaluation of Indian dillenia germplasm in hilly
region

Three Indian dillenia germplasm were evaluated at
the Hill Tracts Agricultural Research Station,
Ramgarh. The line DI Ram-003 produced
maximum number of fruits (542/plant) while
heavier fruit (742.3 g/fruit) was produced by the
line DI Ram-005. Maximum fruit yield (385.1 kg
Iplant) was obtained from the line DI Ram-005 and
minimum fruit yield (102.7kg/plant) was recorded
in DI Ram-002. Considering yield and yield
contributing characters, the line DI Ram-005 was
found superior.

Evaluation of Indian olive germplasm

Nine Indian olive germplasm viz. ES Akb-01, ES
Akb-02, ES Akb-03, ES Akb-04, ES Akb-05, ES
Akb-06, ES Akb-07, ES Akb-08 and ES Akb-09
were evaluated at the Regional Agricultural
Research Station, Akbarpur, Moulvibazar. The
highest number of fruits/plant (13800) was found in
ES Akb-04. Considering the quantitative
characteristics of fruits ES Akb-003 line was found
much lucrative and larger in size than those of all
other lines.

Collection and evaluation of pomegranate
germplasm

Eleven germplasm viz., PG Joy-001, PG Joy-002,
PG Joy-003, PG Joy-004, PG Joy-005, PG Joy-006,
PG Joy-007, PG Joy-008, PG Joy-009,PG Joy-010
and PG Joy-011 were evaluated at the fruit research
farm of HRC, BARI during April 2018. The results
indicated wide range of variation in plant height,
base girth, canopy spread in respect of E-W and N-
S, and number of branch, time of flower emergence
and fruit set. Maximum plant height was observed
in PG Joy-00land PG Joy-007 (1.93 m) and
minimum plant height was noted in PG Joy-010
(1.56 m). The highest base girth was observed in
PG Joy-005 (15.4 cm) and the lowest (8.2 cm) base
girth was noticed in PG Joy-008 and PG Joy-011.
Horizontal spread in respect of E-W and N-S
orientation were highest in PG Joy-003 (1.94 m and
1.83 m) and the lowest horizontal spread was

150

Fruit Crops g=0

recorded in PG Joy-010 (1.24.94 m and 1.26 m).
Number of primary branch per plant was recorded
maximum in PG Joy-001 (3.12) and minimum in
PG Joy-005 (2.0). The highest number of fruits per
plant was obtained from PG Joy-001 (3.6).

Collection and evaluation of some pomegranate
germplasm

Fifteen germplasm of pomegranate viz., PG Cha-
001, PG Cha-002, PG Cha-003, PG Cha-004, PG
Cha-005, PG Cha-006, PG Cha-007, PG Cha-008,
PG Cha-009, PG Cha-010, PG Cha-011, PG Cha-
012, PG Cha-013, PG Cha-014 and PG Cha-015
were evaluated for their performance at RHRS,
Chapai Nawabganj. Flowering was occurred mid-
March in PG Cha-002, PG Cha-004 and PG Cha-
008 though flowering of remaining germplasm was
in mid-April. The highest number of fruits (22) was
recorded in PG Cha-004 followed by PG Cha-002
(15) whereas the lowest number of fruits per plant
(00) was produced in PG Cha-001 followed by PG
Cha-008(2), & PG Cha-012(2).The fruits were
harvested from only two germplasm due to fruits
were found rotten in others germplasm. PG Cha-
004 showed the better considering Fruit weight
(245 @), edible portion (53%) and TSS (15%)
between the two germplasm.

Collection and evaluation of cowa germplasm

An experiment was conducted at RARS, BARI,
Rahmatpur, Barishal to find out superior cowa
germplasm. 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 included.
Wide variations in growth characteristics among
the germplasm were found. Among the germplasm,
the highest plant height was attained in GC Rah-07
(498 cm) and the lowest one was in GC Rah-10
(240 cm). The highest number of fruits/plant was
found in the germplasm GC Rah-03 (1600) and the
lowest number of fruits/plant was found in GC
Rah-11 (270). The highest individual fruit weight
was found in GC Rah-03 (45.75 g) and the lowest
fruit weight was noticed in GC Rah-02 (32.50 g).
The highest yield was found in GC Rah-03 (73.20
ka/plant) and the lowest yield was recorded in GC
Rah-11 (9.59 kg/plant).




Collection and evaluation of cowa germplasm

Three cowa germplasm viz. GC Leb-01, GC Leb-
02, GC Leb-03 were evaluated at the RHRS,
Lebukhali, Dumki, Patuakhali. Wide variations
among the germplasm were found. The highest
plant height was attained in GC Leb-01(125cm)
and the lowest plant height was observed in GC
Leb-03 (110 cm). The highest total number of fruits
per plant was found in the germplasm GC Leb-02
(70) and the lowest fruit was noted in GC Leb-03
(40). The highest individual fruit weight was found
in the germplasm GC Leb-02 (81.15 g) and the
smallest fruit weight was demonstrated in GC Leb-
03 (35.0 g). The largest fruit was found in GC Leb-
02 (6 x 4.95 cm) and the smallest fruit was noticed
in GC Leb-03 (3.90 x 4.20 cm). Maximum fruit
yield per plant was recorded in CG Leb- 02 (5.68

kg).
Evaluation of phalsa germplasm

One germplasm of Phalsa (GA Raj-001) was
evaluated at Fruit Research Station, BARI,
Binodpur, Rajshahi. Germplasm (GA Raj-001) was
a small spreading tree having plant height 10.5 m
and base girth 1.3 m. The yellow flowers were born
in dense cymes in the leaf axils during March to
May. The fruit was round, drupe and dark purple in
colour 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. Fruit flavor was slightly
astringent. Weight of 100 fruits, seed and flesh was
725 g, 8.2 g and 53 g, respectively. The edible
portion and TSS was 71% and 27.6%, respectively.
Number of seeds per fruit was 1-2 and opaque type,
brown, round or hemispherical seed showed low
seed shattering tendency.

Evaluation of phalsa in hilly area of Rangamati

An experiment was conducted to evaluate phalsa
germplasm at the minor fruits orchard in hill valley
of Hill Agricultural Research Station, Raikhali,
Rangamati. Four germplasm viz., GA Rai-001, GA
Rai-002, GA Rai-003 and GA Rai-004 were
included in this experiment. Maximum fruit

yield/plant (8.7 kg), fruit length (9.21 mm), TSS
(24.6 %) and fruit yield (3.6 t/ha) was found in the
genotype GA Rai-002, on the other hand the

highest 100 fruit weight (61.1 g) was measured in
the genotype GA Rai-003.

Evaluation of jaboticaba germplasm in hilly
region

Five germplasm of jaboticaba fruits viz., EC Ram-
001, EC Ram-002, EC Ram-003, EC Ram-004 and
EC Ram-005 were evaluated at the Hill Tracts
Agricultural Research ~ Station, Ramgarh,
Khagrachari. Maximum number of fruits
(770/plant) was found in EC Ram-002 and weight
of fruits (4.58 kg/plant) was harvested from the
same germplasm and TSS was also recorded the
highest (11.92%) in EC Ram-004.

Evaluation of water chesnut germplasm

Three water chestnut (Trapa bispinosa Roxb)
germplasm viz., TB Jam-001, TB Jam-002and TB
Jam-003 were evaluated at the Regional
Agricultural Research Station, Jamalpur. The
highest stem length (2.40 m), leaf length (5.61 cm),
leaf breadth (7.53 cm), petiole length (12.45 cm),
individual fruit weight (18.0 g), and pulp wt. (7.9 g)
were recorded in TB Jam-001 and the lowest in TB
Jam-003. The highest yield per hectare (90.8 t) was
observed in TB Jam-001 and the lowest (82.6 t) in
TB Jam-003.

Evaluation of dragon fruit germplasm

The study was conducted at Citrus Research Station
(CRS), Jaintapur, Sylhet with three germplasm of
dragon fruit viz., HC Joy-001, HU Jai-002 and HM
Jai-003 during 2018-19. Number 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 number of fruits was
obtained from HU Joy-002 (21). HU Jai-002
produces the largest fruit (397g) with maximum
(81.11%) edible portion.

Evaluation of avocado germplasm

A study was carried out at the Fruit Research Farm
of Horticulture Research Center, BARI, Gazipur
during 2018-19 to evaluate the avocado germplasm.
Seven germplasm viz., PA Joy-001, PA Joy-002,
PA Joy-003, PA Joy-004, PA Joy-005, PA Joy-006
and PA joy-007 were evaluated in this study.
Vegetative growth, flowering time and number of
fruit set of avocado were studied. Growth of all the
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germplasm was noticed satisfactory. Plant height of
the studied germplasm ranged from 1.75 to 7.10 m
having an average height of 3.73 m and a base girth
of 33.71 cm. Out of seven germplasm only three,
namely PA Joy-003, PA Joy-004 and PAJoy-006
produced flower from late January to first week of
February. Finally, two germplasm PA Joy-003 and
PA Joy-006 produced 4 and 11 fruits, respectively.

Characterization of oils extracted from the pulp
of avocado fruits

A study was carried out at the Fruit Research Farm
of Horticulture Research Center, BARI, Gazipur to
evaluate the two avocado germplasm. BARI
Avocado-1 and PA Joy-001 were included in this
study. Data on TSS, P value, Vitamin-C, Total
sugar and [-carotene content of avocado were
studied. BARI Avocado-1 produced maximum [-
carotene (54.29 pg/100 g) and TSS (11.40%).
Vitamin C content was also two folds higher (7.06
mg/100 g) in BARI Avocado-1 than the accession
PA Joy-001 (3.53 mg/100 g).

Collection and
germplasm

A study was conducted at the Horticulture
Research Farm, Breeder Seed Production Centre
(BSPC), BARI, Debiganj, Panchagarh to evaluate
the growth, flowering and fruiting behavior of
three peach fruit germplasm. Three germplasm
viz., PP Deb-001, PP Deb-002 and PP deb-003
were included in this experiment. Data on the
plant growth and fruit characteristics plant height,
base girth, canopy spread, days of flowering, days
to full bloom (when 80% flowers open), days of
fruit set and harvest of fruit (tree-ripe stage), fruit
length and diameter, fruit weight, pulp weight,
peel weight, fruit thickness, total soluble solids
(TSS), edible portion, yield per plant seed
characteristics of peach fruit germplasm were
recorded. The highest individual fruit weight (84
g), fruit length (6.3 cm), fruit diameter (5.25 cm),
pulp weight (68.5 g), total soluble solids (TSS)
percentages 11.57 and maximum yield per plant
(200 kg) was found in PP Deb-001 germplasm.
Maximum edible portion (82.81 %) was found in
the germplasm PP Deb-003. The lowest peel
weight (7 g), fruit thickness (1.6 cm) and seed

evaluation of peach fruit

weight (4 g) was found in PP Deb-003
germplasm.
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Collection and evaluation of european plum
germplasm in Chattogram region

An experiment was conducted at the Agricultural
Research Station, Pahartali in Chattogram for the
evaluation of European plum genotypes. There
were four European plum genotypes viz. PD Pah-
001, PD Pah-002, PD Pah-005 and PD Pah-006.
The highest number of fruits was obtained from
germplasm PD Pah-002 which is recorded as 79
followed by PD Pah-006 which was noted as 64.
The lowest number of fruit was found in
germplasm PD Pah-005 (07). The fruits of PD Pah-
005 and PD Pah-006 were drop out during maturity
stage. The individual weight, fruit length, fruit
breadth, seed length and seed breadth, edible
portion and TSS were more in PD Pah-001 than PD
Pah-002. Considering individual fruit weight, fruit
length, fruit breadth, seed length and seed breadth,
TSS and edible portion PD Pah-001 can be
considered as promising line.

Project: Propagation technique

Effect of time of grafting on BARI developed
jackfruit varieties

An experiment was conducted at the Fruit Research
Farm, HRC, BARI, Joydebpur, Gazipur to study
the effects of time and variety on the grafting
success of jackfruit. There were two factors in the
experiment viz., time of grafting (February, March,
April, May, June, July, August, September,
October, November, December and January) and
variety of jackfruit (BARI Kanthal-1 and BARI
Kanthal-2). Time of grafting and variety alone and
in combination influenced the success of grafting
and days required to sprouting. The highest grafting
success (78.2%) was recorded in January grafting
with BARI Kanthal-1 followed by that of January
grafting with BARI Kanthal-2 (76.8%).

Manipulation through grafting & pruning for
dwarf shape of BARI released mango variety

A study on manipulation through grafting &
pruning for dwarf shape of BARI released mango
variety was conducted at RHRS,

Chapainaawabganj. The experiment was laid out
in RCB design with three replications with
having 4 m X 5 m plant spacing. The experiment
comprised of seven treatments. The following




treatments were used: T1 = Control (Normal
grafting), T = single grafting at the height of 5
inch, Tz = Double grafting at the height of 5
inch interval, T4 = Triple grafting at the height of
5 inch interval, Ts = single grafting at the height
of 5 inch + Cutting main stem 5 inch above
grafting,Te= Double grafting at the height of 5
inch interval + Cutting main stem 5 inch above
grafting,T7 = Triple grafting at the height of 5
inch interval + Cutting main stem 5 inch above
grafting. The first grafting in all treatments was
done in 29 May, 2018. Second grafting was done
in the four treatments in 29 May, 2019. This
year, Triple grafting was done in the two
treatments (Ts & T7) in 20 May, 2020. Among the
remaining five treatments, Cutting main stem 5
inch above grafting was done this year in the
treatment Ts while cutting main stem 5 inch
above grafting was done this year in the
treatment Ts last year.

In- vitro propagation of guava

The study was undertaken to develop a suitable and
reproducible protocol for in-vitro propagation of
guava (Psidium guajava L.). Five treatments viz.,
Ty (0), T2 (0.5 mg/l), T3 (1.0 mg/l), T4 (1.5 mg/l)
and Ts (2.0 mg/l) were included in this study. Shoot
tips from healthy and disease free plants of BARI
Peyara-2 were used as explant and cultured on MS
media supplemented with different concentration of
BAP and Kinetin along with a control. The
response of the explant varies with different
concentration of plant growth regulators. MS media
supplemented with BAP performed better than
Kinetin in all parameters. However, the highest
survival percentage (96 %) of explant were found
in T, treatment i.e. MS media supplemented with
BAP at 0.5 mgL™* and the maximum number (5) of
explant turns into greenish color in T, followed by
T3(3) and T4 (3) treatments of BAP.

Micro propagation in papaya

For the development of a suitable and reproducible
protocol for micro propagation of papaya, shoot
tips of BARI papey-1 were cultured on MS
medium supplemented with different

concentrations of BAP with 4% sugar. The types of
responses were varied at different concentrations of
BAP. Among the treatments, BAP at 3.0 mg/l (T4)

-

and 2.0 mg/l (T2) were found better for shoot
induction of the explants.

Effect of rootstocks on growth, yield and quality
of sweet orange

Considering the beneficial effect of rootstock on
productivity, quality and longevity of scion
varieties, a rootstock trial was conducted at the
Fruit Research Farm of HRC, BARI, Gazipur to
evaluate the growth, flowering and fruiting
behavior of BARI Malta-1. The scion of BARI
Malta-1 was taken from single elite mother plant
and grafted on five different rootstocks viz.,
Pummelo, Rough lemon, Rangpur lime, Kalamansi
and sweet orange. Data on the plant and fruit
characteristics of BARI Malta-1were recorded. The
longest plant (235.8 cm) and maximum tree volume
(1.77 m3) was recorded on the graft produced on
pummelo rootstock and shortest plant (135.0 cm)
and minimum tree volume (0.39 m3) was recorded
on rootstock sweet orange. Maximum fruit/plant
(26.2) was noted on the graft produced on pummelo
rootstock and minimum (7.8) on kalamansi
rootstock. Maximum TSS (9 %) with less juice
content (28 %) was recorded in the plant grafted on
sweet orange root stock where as moderate TSS
(7.5 %) with maximum juice content (36 %)
recorded in the plant grafted on pummelo root
stock.

Effect of rootstocks on the performance of BARI
Malta-1

A study was conducted at Citrus Research Station
(CRS), Jaintapur, Sylhet to study the performance
of BARI Malta-1 using six citrus rootstocks viz.,
pummelo, sweet orange (BARI Malta-1), deciber
(CS Jai-001), sweet lime, rough lemon and karun
jamir. Significant variation was observed in first
year observation in different vegetative characters.
The highest plant height was recorded in sweet
lime rootstock (210.33 cm) followed by rough
lemon (183 cm) whereas the lowest was found in
sweet orange (168 cm). Maximum base girth was
found in rough lemon rootstock (17.67 cm)
followed by pummelo (17 cm) whereas minimum
in deciber and karun jamir rootstock (11.67 cm).
Plant canopy was recorded the highest in rough
lemon rootstock (149.67x153 cm) while the lowest
in deciber rootstock (91x88.67 cm). Results of one
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successive years of investigation revealed that
rough lemon rootstock exhibited excellent growth
condition whereas poorest performance was in
deciber rootstock.

Effect of different rootstocks on the growth and
yield of BARI Satkara-1

A study was conducted at Citrus Research Station
(CRS), Jaintapur, Sylhet to evaluate the
performance of using different citrus rootstocks
viz., pummelo, Rangpur lime and rough lemon.
Significant variation was observed in first year
observation and the highest plant height (3.35 m)
was recorded in plant grafted on to pummelo
rootstock followed by rough lemon (2.53 cm)
whereas lowest (2.25 cm) was found in Rangpur
lime rootstock. Maximum base girth (23.33 cm)
was found in Rangpur lime whereas minimum
(16.67cm) in rough lemon rootstock. Plant canopy
was recorded the highest (2.2 x2.6 cm) in pummelo
rootstock. In first year observation plants of BARI
Satkara-1 grafted on to Rough lemon rootstock
exhibited excellent growth condition.

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 velvet apple var. BARI Bilati
Gab-1. There were two types of plants viz. grafted
and seedling plant and these plants were planted in
June, 2010. Average plant height varied from 2.70
m to 5.14 m, and number of branches/plant (9.1),
base girth (20.5 cm) were found from grafted plant.
In case of seedling plant, number of branches/plant
(7.5), base girths (27.1 cm) were recorded. The
higher number of fruits (32.3/plant) was obtained
from grafted plant compared to seedling plant
(16.7/plant). Yield was also higher (6.03 kg/plant)
in grafted plants compared to seedling plants (3.14
ka/plant).

Split application of fertilizer for young grafted
jackfruit plant

An experiment was conducted at the Fruit Research
Farm of HRC, BARI, Joydebpur, Gazipur to study
the effects of split application of fertilizer on young
grafted plant of BARI Kanthal-3. There were five
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fertilizer practices ; total amount of N and K
fertilizers applied 2 times at May and September; 4 times
at May, August, November and February ; 6 times at
May, July, September, November, January and
March; NPK fertilizers 6 times at May, July,
September, November, January and March and
control (only cowdung). Data on growth characters
like plant height, base girth and plant spreading of
grafted jackfruit plant were recorded. Grafted
jackfruit plants are in growing condition. Higher
growth and development were observed in plants
treated with N and K 6 times as well as N, P and K
6 times.

Project: Cultural management

Growth, vyield 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 set per panicle and number of fruits
at harvest were noticed the highest in the treatments
250 % (27.2) and 175 % (0.90) of the fertilizer
dose, respectively. Control plants always exhibited
minimum number of fruits per panicle. Fruits from
all the treatments were harvested on 24 July 2020.
Maximum number of fruits (170.04) and yield
(69.31 kg) per plant were recorded from the plants
treated with 250 % of the fertilizer dose combined
with irrigations at an interval of 10 days and 175%
of the fertilizer doses plus irrigation 10 days
interval up to maturity, respectively as compared to
minimum fruits and yield (130/plant and 52.37
ka/plant, respectively) in the treatment combination
of no fertilizer and two irrigations one at flowering
stage and another one at pea stage of fruit.
Maximum individual fruit weight (437.7 g) was
observed in the plants treated with 175 % of the
fertilizer dose in combination with two irrigations




one at flowering stage and another one at pea stage
of fruit. Fertilizer at 175% combined with two
irrigations resulted in higher TSS (17.9%).

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. In the
vegetative characters, no significant variations were
noticed with respect to canopy spread (N-S), length
panicle, number of secondary branch per panicle
but plant height, canopy spread (E-W), length of
terminal shoot and number of leaves per terminal
shoot differed significantly due to organic
treatments. Vegetative growth was more in the
treatment vermicompost compared to other
treatments. Though number of panicles per plant
and number of fruit set per panicle on 15.03.19
were recorded maximum (313.7 and 31.1,
respectively) in tricocompost, vermicompost
treated plants gave higher number of fruits per
panicle (0.9) which was identical to all other
treatments, except control during harvest on
22.07.19. Vermicompost produced higher number
of fruits (249.0), bigger fruits (420.7 g) and
maximum yield (104.9 kg) per plant. Superiority
was observed with respect to edible portion (79.6
%) in tricocompost. TSS was noticed maximum in
vermicompost (18.3%). Irrespective of kinds,
organic fertilizers performed well in terms of
number of fruits, fruit weight as well as yield and
other traits over control.

Effect of canopy management on growth and
yield of mango

The experiment was undertaken at the Fruit Farm
of HRC, BARI, Joydebpur, Gazipur with BARI
Mango-3, BARI Mango-4 and BARI Mango-8 to
standardize canopy architecture of mango plants
planted at closer spacing. The experiment was set
following a Randomized Complete Block Design
with 5 replications. Immediately after fruit harvest
of previous season the 8 years old plants of BARI
Mango-3, BARI Mango-4 and BARI Mango-8
were pruned by 50 cm from the tip. Adequate care
and management of the plants in the experiment
were taken as per requirement. Maximum canopy

spread (375 cm and 348 cm, respectively) as well
as tree volume (55.55 m®) was recorded in BARI
Mango-8 and minimum canopy dimension was
noticed in BARI Mango-3. Maximum number of
fruits per plant (68.80) was recorded in BARI
Mango-8 and minimum number of fruits per plant
(45.60) was counted in BARI Mango-4. The
highest individual fruit weight was measured in
BARI Mango-4 (372.0 g) which was followed by
BARI Mango-8 (256.8 g) and the lowest individual
fruit weight was observed in BARI Mango-3 (158.2
g). BARI Mango-8 yielded maximum (17.65
kg/plant) among the three varieties. Statistically
similar yield was recorded in BARI Mango-4
(16.96 kg/plant). The relation between the yield and
the tree volume indicates that tree size management
by tip pruning can give higher yield from per unit
area of a closer spaced mango orchard. Thus,
pruning at appropriate level could be one of the
most important tools of structuring mango orchard
to a desired canopy architecture as well as yield.

Effect of bagging and fruit thinning on the yield
and quality of mango

The study was carried out at the HRC Fruit
Orchard, RARS, Jamalpur during the season of
2019 to study the effect of bagging and fruit
thinning on the yield and quality of BARI Aam-3.
The treatments were: Factor-A: Fruit thinning (04)
viz; 15%, 30%, 45% and Control, Factor-B: Bagging
(03) viz., Single layer white bag, Double Layer
brown bag and Control. In consideration of effect of
fruit thinning and fruit bagging in terms of yield
contributing characters of BARI Aam-3, 45 % fruit
thinning and fruit bagged with double layer brown
bag produced heaviest fruit (195.33 g) , maximum
edible portion (76.72%), more shelf life , low
incidence of diseases and no insect infestation.
Fruit size was increased by all type of thinning than
control. Attractive fruit colour develped with both
type of bagging.

Effect of integrated fertilizer management on
growth and yield of mango (CV. Harivanga)

An experiment was conducted at Khoragach,
Mithapukur, Rangpur under Regional Agricultural
Research Station, Burirhat, Rangpur with a view to
find out optimum doses of organic and inorganic
fertilizer. Six levels of fertilizer were used in the
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experiment. Fertilizer levels were Ti (Control),
T2(Cowdung 15kg+Urea 300g+ TSP150g+MoP
50g+Zypsum50g+ZnSo4 5g+Boron 159),
T3(Cowdung 20kg+Urea 350g+ TSP 200g+MoP
100g+Zypsum100g+ZnSos,  10g+Boron  20g),
T4(Cowdung 25kg+Urea 400g+ TSP 250g+MoP
150g+Zypsum150g+ZnSos  15g+Boron  25Q),
Ts(Cowdung 30kg+Urea 450g+ TSP 300g+MoP
200g+Zypsum200g+ZnSos 20g+Boron 30g) and
Te(Cowdung 35kg+Urea 500g+ TSP 350g+MoP
250g+Zypsum250g+ZnSos 25g+Boron 35g).The
maximum number of fruits per plant (290) was
obtained from T4 (Cowdung 25kg+Urea 400g+ TSP
250g+MoP 150g+Zypsum150g+ZnSos 15g+Boron
25g),which was statistically similar with Tg
(Cowdung 35kg+Urea 500g+ TSP 350g+MoP
250g+Zypsum250g9+ZnSos 25g+Boron 35g) and
T3(Cowdung 20kg+Urea 350g+ TSP 200g+MoP
100g+Zypsum100g+ZnSos  10g+Boron  20g),
whereas minimum number of fruits (50) was found
in Ti(Control) treatment. The highest fruit yield
(71.12kg) per plant was recorded from
Ta4(Cowdung 25kg+Urea 400g+ TSP 250g+MoP
150g+Zypsum150g+ZnSos 15g+Boron 25¢), which
was at par(65.44kg) with T3(Cowdung 20kg+Urea
350g+ TSP 200g+MoP 100g+Zypsum100g+ZnSo4
10g+Boron 20g) and Te(Cowdung 35kg+Urea
500g+ TSP 350g+MoP 250g+Zypsum250g+ZnSo4
25g+Boron 35g), while the lowest (45.44kg) yield
of fruits was found in T1(Control) treatment.

Study on the pollen viability of litchi during
preservation

An experiment was carried out at the Pomology
Division, Horticulture Research Center, BARI,
Gazipur owing 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 5 different storage conditions such as; at
room temperature (25-30°C) in petridish, at room
temperature in desiccator, refrigerator (5-7°C) ,
deep freeze (-20+2°C) and -80°C Deep freeze .
Fresh pollen showed 45.42% viability, which had
27.47% viability after 7 days of storage in
petridish. After 7 days of storage, 33.32% viable
pollen was noticed when pollen was stored in
desiccator at ambi