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Foreword

The Technical Advisory Committee (TAC) of the Bangladesh Academy of Sciences (BAS) took
the initiative to publish the findings of the research work supported by the Bangladesh Academy
of Sciences during its first phase (2010-2013) for wider audience in non-technical manner.

For effective management of the research grants, the Board of Trustees of BAS has established an
11-member Technical Advisory Committee (TAC) with leading scientists of the country. The
BAS identified priority research areas in the field of agriculture and life sciences through wide
range of consultation. The proposals were sought through advertisement. A total of 487 proposals
were received. Each project was reviewed by two relevant experts which were then reviewed by
the TAC members. Finally only 38 projects were awarded which included 20 in crops, 5 in
livestock, 4 in fisheries, 1 in forestry and 8 in life sciences (Annex 1). The total fund allocated for
38 projects was BDT 161.44 million (Tk.1614.44 lakh).

The researchers made significant contribution in the field of agriculture and life sciences. Highest
priority was given to adaptation to climate change with developing new varieties that can
withstand waterlogging and salinity. We are very pleased to share that the scientists have
developed different varieties of rice and vegetables which are salt tolerant and also can withstand
long - term waterlogging. In case of fisheries and livestock emphasis was given on the disease
resistance and translocation of resistant gene in commonly reared varieties. The scientists have
developed some resistant varieties through crossing and developing appropriate management
strategies.

This publication will be a glimpse of the success. Many of the scientific reports have already been
published in reputed national and international journals. Through the support of BAS, along with
research findings, 12 Ph.D and 80 post-graduate degrees were awarded and those professionals
will contribute sustainably in their respective discipline.

Prof. Dr. Naiyyum Choudhury and Mr. Farid Uddin Ahmed prepared the draft for which they
deserve special thanks. Without their active support it would not have been possible to publish
this report. Dr. M A Mazed, Director, Md. Mokshead Ali, Program Manager and Md. Habibur
Rahman, Finance & Accounts Officer, BAS-USDA Program in Agricultural and Life Sciences
from BAS Secretariat provided them necessary input for the report.

I hope that the readers will be interested to know more about the technical details which are
available in scientific journals. We will also be very happy to provide technical information,
should you like to have it.

Dr. Kazi M Badruddoza

National Emeritus Scientist

Chairman, Technical Advisory Committee (TAC)
BAS-USDA Program in Agricultural and Life Sciences
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BAS-USDA Program in Agricultural & Life Sciences

Bangladesh Academy of Sciences
Background

Bangladesh Academy of Sciences (BAS) received an endowment of BDT 817 million from
USDA for supporting research in agricultural and life sciences following an agreement signed
between the Governments of Bangladesh and the United States of America in 2005. The fund is
invested in the form of fixed deposit in banks and the income generated through interest on fixed
deposit is used for supporting priority research and development projects focusing on food
security, poverty reduction and promoting equitable and sustainable agricultural production.

For effective management of the fund, the Board of the Trustees of BAS has established a
11-member Technical Advisory Committee (TAC) with leading scientists of the country. The
BAS identified priority research areas in the field of agriculture and life sciences through wide
range of consultation with national agricultural research system (NARS) organizations and a
national workshop involving different stakeholders. The outcome of the national workshop
formed the basis for solicitation of the research proposals from relevant scientists and
development organizations including academia. The proposals were sought through
advertisement in two reputed daily national newspapers (one Bengali and one English) as well as
in website of BAS. During first phase 487 proposals were received. Each project was reviewed by
two relevant experts which were then reviewed by the TAC members. Finally only 38 projects
were awarded which included 20 in crops, 5 in livestock, 4 in fisheries, 1 in forestry and 8 in life
sciences (Annex 1). The total fund allocated for 38 projects was BDT 161.44 million
(Tk.1614.467 lac). The duration of each project was three years with few exceptions of two years
for two projects. Each proponent had to submit half-yearly progress report and an annual report at
the end of each year. The progress reports were reviewed by the TAC members and relevant
experts who reviewed the projects. Based on progress and acceptable plan for next year, the
project fund for subsequent period is released. The TAC members and selected experts also
monitored the projects in the field to see their field level performances. The BAS Secretariat and
an audit firm reviewed the financial management of the project. Thus each project was under
close supervision to ensure effective research management and financial management. Some very
useful information were generated through the projects which are highlighted below:

1. Development of low lignin containing jute variety tolerant to low temperature

Prof. Dr. Haseena Khan, Dept. of Biochemistry and Molecular Biology, University of Dhaka,
Dhaka

The comprehensive objective was aimed at developing jute varieties with reduced lignin content.

Lignin, a complex, three-dimensional aromatic polymer, serves as a matrix around the
polysaccharide components of a plant cell wall by providing additional rigidity, comprehensive
strength and hydrophobicity. As a bio-polymeric phenolic macromolucule, lignin is unusual
because of its heterogeneity and lack of a defined primary structure. Plants are genetically
engineered to produce less lignin so that they would be more suitable for conversion into
bio-fuels or high quality paper.

Jute, a naturally rich lingo-cellulosic fiber-yielding crop, delineates a new promising sphere with
respect to lignin manipulation. From an overabundance of experimentations, it is evident that the
role of RNAI isimmense in gene regulation. Likewise siRNA, artificial microRNA (amiRNA)
appends a new prospect in the era of RNAI.
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Thus this study aimed at designing siRNA and amiRNA based hairpin constructs to introduce into
jute by Agrobacterium tumefaciens mediated in planta transformation in order to develop jute
variety with reduced lignin content. Apropos to this perspective, monolignoid biosynthetic genes,
caffeic acid O-methyltransferase (COMT), ferulic acid 5-hydroxylase (F5H), coumarate
3-hydroxylase (C3H) and cinnamante 4-hydroxylase (C4H) were considered to be engineered.
Initially, effective C3H-amiRNA and FSH-amiRNA based constructs were designed and cloned
into pGEM-T entry vector. Then constructs were mobilized into destination vector pBI121. After
confirmation of the functionality of the amiRNA constructs by agro-infiltration assay in tobacco,
the constructs were introduced into C. olitorius by a tissue culture independent Agrobacterium
tumefaciens mediated transformation process. At the same time, effectual COMT-siRNA and
C4H-siRNA silencing constructs were designed and cloned into vector pENTR11. Then the
pENTRI11 plasmids were mobilized into pK7GW1WG2 destination vector using LR reaction
followed by Agrobacterium tumefaciens mediated in planta transformation. The transgenic
generations for all four gene(s) were then analyzed through southern, RT-PCR and northern
assay. As a proof of concept, the amount of lignin was estimated (Klason Method) for both
transgenic and normal lines. The transgenic lines for both strategy viz. amiRNA (C3H-amiRNA
& F5H-amiRNA) and siRNA(COMT-siRNA&C4H-siRNA) showed reduced level of gene
expression and ~ 16-27 % reduction in acid insoluble lignin content compared to the normal
control lines. Thus the results indicate successful amiRNA/siRNA transgenesis in jute which are
likely to have far-reaching commercial implications. Therefore, this study emphasizes to reduce
lignin content in jute, illustrating the role of RNAi (amiRNA/siRNA) with respect to jute
lignomics to capitulate new insights into the fine-tuned alteration of lignin biosynthetic pathway
of jute which will certainly boost its commercial usability and economic acceleration.

In planta transformation of jute, the red box shows the thickening of the stem where
Agrobacterium tumefaciens harbouring the gene-silencing construct was injected a hallmark of
successful transformation.

Four lignin biosynthetic gene(s) have been successfully down-regulated using RNAi
(siRNA/amiRNA) technique. Transgenic lines for all four gene(s) showed depleted amount lignin
content compared to wild type (non-transgenic). With the results obtained, it is evident that jute
lines with low lignin content have been developed, which will certainly boost the commercial
usability of jute and have an impact on the economic acceleration of Bangladesh. COMT-siRNA
and C4H-siRNA construct have been successfully developed. C3H-amiRNA and F5SH-amiRNA
constructs successfully generated. Both constructs are capable of down-regulating respective
gene(s) expression.
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One student completed PhD and another student completed MS degree. The Reseachers
Published the following scientific papers in different journal.

Scientific Publications:

(i) AM Tanmoy, MA Alum, MS Islam, T Farzana, H Khan (2014). Jute (Corchorus
olitorius var. O-72) stem lignin: variation in content with age. Bangladesh Journal of
Botany. Bangladesh J. Bot. 43(3): 309-314.

(ii)) Ferdous, Ahlan Sabah; Islam, Md Tariqul; Alam, Salma Sultana; Khan, Haseena (2015).
Identification of stable reference genes for quantitative PCR in jute under different
experimental conditions: An essential assessment for gene expression analysis. Australian
Journal of Crop Science. Vol 9 No 7, 644-655.

(iii) Arif Mohammad Tanmoy, Md. Maksudul Alam, Mahdi Muhammad Moosa, Ajit Ghosh,
Waise Quarni, Farzana Ahmed, Nazia Rifat Zaman, Sazia Sharmin, Md. Tariqul Islam, Md.
Shahidul Islam, Kawsar Hossain, Rajib Ahmed and Haseena Khan (2015). Corchorus L.
and Hibiscus L.: Molecular Phylogeny Helps to Understand Their Relative Evolution and
Dispersal Routes. Bioresearch Communications. Vol 1, No 1, 1-10.

(iv) Farhana Shafrin, Sudhanshu Sekhar Das, Neeti Sanan-Mishra, Haseena Khan (2015).
Artificial miRNA-mediated down-regulation of two monolignoid biosynthetic genes, C3H
and F5H cause reduction in lignin content in jute, Plant Molecular Biology Vol 89, No 4,
511-27. doi: 10.1007/s11103-015-0385-z. Epub 2015 Oct 9.

(v) Farhana Shafrin, Ahlan Sabah Ferdous, Suprovath Kumar Sarkar, Razib Ahmed,
Al-Aminl, Kawsar Hossain, Mrinmoy Sharker, Jorge Rencoret, Ana Gutiérrez, Jose C. del
Rio, Neeti Sanan-Mishra, Haseena Khan. Modification of Monolignol Biosynthetic
Pathway in Jute: Different Gene, Different Consequence. (under review)

2. Development of trichoderma based bio-pesticides against soil borne diseases of
vegetables crops

Dr. Md. Igbal Faruk, Senior Scientific Officer, Plant Pathology Division, Bangladeh
Agricultural Research Institute, Joydebpur, Gazipur

The objective of this project was developing mass production technologies of native fungal
biocontrol agent Trichoderma and its effectiveness against S. rolfsii, R. solani, F oxysporum,
and S. sclerotiorum of tomato, eggplant, cabbage, cauliflower, wheat. barley and chickpea.

For isolation and collection of Trichoderma harzianum isolates, a total of 767 soil samples
were collected from crop fields supporting growth of dhaincha (Sesbania rostata), wheat
(Triticum aestivum) and marigold (Tagetes patula) from 42 locations in the country. Eighty
four Trichoderma harzianum were isolated from the soil samples. Soil-borne plant pathogens
Sclerotium rolfsii, Fusarium oxysporum, Rhizoctonia solani and Scleotinia sclerotiorum were
collected and isolated from infected vegetable seedling. The isolates of T. harzianum were
tested to assess their antagonistic activities against S. rolfsii, R. solani, F. oxysporum and S.
sclerotiorum on potato dextrose agar (PDA) in the laboratory. Some isolates of T. harzianum
were found to reduce the radial growth significantly. One of such isolates of T. harzianum
(TM14) was used to formulate in different carriers viz soybean bran, maize bran, rice polish,
rice dust, wheat dust, khesari bran and saw dust. The formulation was added to S. rolfsii
infected soil @ 15 g/kg soil in the tray. All the carriers except saw dust formulated with
Trichoderma have significant effect in increasing seed germination and decreasing seedling
mortality of tomato and eggplant.
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Among the carriers formulated with T. hazianum, wheat bran, rice polish and maize bran
showed better performance either increasing seed germination or reducing post emergence
seedling mortality of tomato and eggplant, which was followed by soybean bran, rice husk
and khesari bran. The Trichderma isolate formulated in sawdust did not show significant
effect either increasing seed germination or decreasing seedling mortality of tomato and
eggplant compared to control. Three different carrier materials viz. wheat bran, khesari bran
and rice husk and their integration with mustard oilcake (MOC) and saw dust were used to
observe their effect for formulation of T. harzianum against S. rolfsii, F. oxysporum and R.
solani of eggplant in the tray. Among the carrier materials, integration of wheat bran with
khesari bran and MOC and rice husk with MOC showed the better carrier materials for
effective formulation of T. harzianum. These formulated bio-fungicides were also tested
against those soil-borne pathogens of tomato, eggplant, cabbage and cauliflower in the seed
bed. All the carriers formulated with Trichoderma had significant effect in increasing seed
germination and decreasing seedling mortality as well as increasing growth of seedlings over
control of all the tested crops. Among the carrier materials, integration of khesari bran with
MOC was found better carriers for effective formulation of T. harzianum. The Trichoderma
was used for preparation of Tricho-compost. The prepared Tricho-compost was tested against
seedling disease of wheat and chickpea in the field. Trochoderma inocula was also used for
seed treatment and tested against seedling disease of wheat and chickpea in the field. Seed
treatment with Trichoderma inocula as well as soil amendment with Tricho-compost showed
better performance increasing seed germination and decreasing seedling mortality as well as
increasing yield of wheat and chickpea compared to control which was statistically similar to
seed treatment with chemical fungicide Provax.

The researcher published the following scientific papers in different journals.

Scientific Publications:

(1) M. L. Faruk, M. L. Rahman, M. N. Islam, M. M. Rahman, and M. A. Rahman (2014).
Assessment of Carrier Materials to Formulate Trichoderma Harzianum Bio-Fungicide for
Controlling Foot and Root Rot Disease of Brinjal in Seed Bed. Science and Education
Centre of North America; Volume 2, Issue 2:21-30 ISSN 2291-4471 E-ISSN 2291-448X

(i1)) Muhammad I. Faruk, Muhammad L. Rahman, Muhammad N. Islam, Muhammad M.
Rahman, Muhammad A. Rahman(2014). Management of Chickpea seedling diseases
through soil amendment with Tricho-compost, International Journal of Phytopathology; 03
(02): 73-79

@iii) M. 1. Faruk (2015). Evaluation of different substrates based Trichoderma harzianum
biofungicides against seedling rot (Rhizoctonia solani) disease of Cabbage. International
Journal of Innovative and Applied Research; Volume 3, Issue (4): 1- 9, ISSN 2348 — 0319

(iv) M. L. Faruk, and M. L. Rahman (2015). Management of Tomato Seedling Rot disease
(Rhizoctonia solani) in Seedbed with Trichoderma harzianum Bio-fungicide, Agricultural

Science Research Journal 5(1); pp. 14 - 20, Available online at
http://www.resjournals.com/ARJ ISSN: 2026 - 6332 ©2015 International Research
Journals

(v) M. L. Faruk , M. L. Rahman, M. M. H. Mustafa, M. M. Rahman, and M. A. Rahman
(2014). Screening of carrier materials to Trichoderma Harzianum based bio-fungicide
against Foot and Root Rot disease of Tomato (Lycopersicon esculentum L.), Bangladesh J.
Agril. Res. 39(2): 197-209, ISSN 0258-7122
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3. Development of dry bed direct seeded boro-rice production system towards saving
irrigation water and attaining food security

Prof. Dr. Moshiur Rahman, Dept. of Agronomy, Bangladesh Agricultural University,
Mymensingh

The objective of this study was developing a technology package for boro rice cultivation under
dry bed direct seeded (DBDS) system for saving irrigation water and attaining food security.

Water scarcity is posing a serious threat to the sustainability of Boro rice cultivation by puddle
transplanting with conventional irrigation system in Bangladesh. Alternate wetting and drying
irrigation (AWD) in puddle transplanted system can save about 20-25% irrigation water. Dry bed
direct seeding (DBDS) is an alternative rice cultivation system for producing rice successfully
with 60% less irrigation water. The project was initiated in 2010 with the aim of developing a
technology package for DBDS system in boro season. A number of experiments were conducted
at the Agronomy Field Laboratory of Bangladesh Agricultural University, Mymensingh during
October 2010 to September 2013. An adaptive trial of DBDS technology was also conducted at
the Farmers field in two upazillas (Sadar and Fulpur) of Mymensingh district. The data relevant
to seedling emergence, growth, irrigation amount and frequency, yield related attributes and costs
of production were recorded. The results revealed that osmo-priming of seed gave better seedling
establishment and yield performance than hydro-priming treatment. Osmo-priming may be done
by soaking of seed in 3% ZnSO4 followed by 30 h incubation. Inoculation of seed with
Trichoderma before sowing could further enhance seedling establishment. The weed management
experiments revealed that sowing of rice seed at 5 cm depth and application of a pre-emergence
herbicide (Pendimethalin or Pyrazosulfuran ethyl or Pretilachlor) at 2 days after sowing (DAS)
and hand weeding followed by pre-emergence herbicide application at 21 DAS gave good weed
control. Maintaining standing water (2-3 cm) for 20 days from panicle initiation and keeping
aerobic soil condition during the rest of the period appeared as the best water management
practice for DDSR. The sowing date trial concludes that BRRI dhan29 gives higher yield for
sowing between before mid January while BRRI dhan28, BRRI hybrid dhan3 and Hybrid variety
Hira2 gave high yield for sowing during mid January to first week of February. The adaptive trial
showed that DBDS gave similar yield to that of puddle transplanted rice (PTR) rice but the BCR
was higher in DBDS in both the locations.

Osmopriming of seed by soaking in 3% ZnSO4 for 30 h and pby 30 h incubation followed by
bio-priming of seed with Trichoderma improves seedling establishment in dry bed direct seeded
(DBDS) boro rice. Sowing of seed at 5 cm depth during December 24 to February 7 could be
considered as the promising planting practice for DBDS system. Application of herbicide Panida
(Pendimethalin) at 2 days after sowing (DAS) plus one hand weeding followed by Panida
application at 21 DAS appeared as the best weed management option for DBDS system. Aerobic
irrigation along with standing water (2-3 cm) for 20 days from panicle initiation could be
practiced for achieving higher yield with about 54% less irrigation water compared with the
conventional puddle transplanted flood irrigation system. The yield and economic benefit of boro
rice in dry bed direct seeded (DBDS) system is higher than puddle transplanted rice in farmer's
field. The cultivation of rice in DDSR resulted in a Benefit cost ratio of 1.38 and 1.49 for PTR.CI
in Sutiakhali and Bokshimul sites, respectively while these values for DDSR were 1.55 and 1.75,
respectively. boro season has been developed. Application schedule of pre-emergence herbicide
(Pendimethalin, Pyrazosulfuran ethyl or Pretilachlor) for integrated weedmanagement practice

has been optimized. Irrigation scheduling for dry bed direct seeded boro rice has been
standardized.
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Fig.2. Observing crop health by recording SPAD

Fig.1. Transplanting of aman rice for herbicide triall alue inthe herbicide screening trial
value i ici ni

Two students completed their MS degree.

Scientific Publications:

Moshiur Rahman, Julfikar Ali, Mehedi Masood (2015). Seed priming and Trichoderma
application: A Method for improving seedling establishment and yield of dry direct seeded boro
(winter) rice in Bangladesh, Universal Journal of Agricultural Research, Vol. 3, No. 2, Page:
59-67, DOI: 10.13189 ujar.2015.030205

4. System of Rice intensification (SRI) technologies in Bangladesh

Prof. Dr. Parimal Kanti Biswas, Dept. of Agronomy, Sher-e-Bangla Agricultural University,
Sher-e Bangla Nagar, Dhaka-1215

The objectives of this project were isolating Rice varieties responsive to SRI; identifying the
effectiveness of SRI in respect of seed cost, crop duration, water savings, soil enrichment, cost
effectiveness, yield increase and finding out the optimum management package of SRI with
higher yield.

A study was undertaken to validate the SRI (System of Rice Intensification) technology in
Bangladesh through the isolation of SRI responsive varieties along with management package. A
single experiment was conducted in the first year that included 16 rice varieties grown in Boro
season as BR3, BR14, BR16, BRRI dhan28, BRRI dhan29, BRRI dhan36, BRRI dhan45, BRRI
dhan50, Bina dhan6, Bina newline, BRRI hybrid dhanl, BRRI hybrid dhan2, BRRI hybrid
dhan3, Chamak, Hiral and Bhajan. Twelve days old seedlings were transplanted in the main field
on 07 January 2011 maintaining 30 cm x 30 cm spacing having single seedling hill-1. In the
second experiment, there were four seedlings age viz. 12 days, 14 days, 16 days and 30 days
along with five planting geometry as 25 cm x 25 cm; 30 cm x 30 cm; 35 cm x 35 cm; 40 cm x 40
cm and 25 cm x 15 cm. Planting 16 days old seedlings with 40 cm x 40 cm spacing resulted
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significantly the highest yield (7.11 t ha-1) of BRRI dhan50. The third experiment was with three

water regimes as waterlogging, saturated and alternate wetting and drying having six manural
status as 100% cowdung; 100% compost; 100% chemical fertilizer; 50% chemical fertilizer +
25% cowdung + 25% compost; 50% chemical fertilizer + 50% cowdung and the last treatment as
50% chemical fertilizer + 50% compost. Among the different treatment combinations, the
waterlogging condition with 50% chemical fertilizer + 25% cowdung + 25% compost showed
significantly the highest yield (4.95 t ha-1) of BRRI dhan45. On the basis of these three
experimental findings, fourth experiment compared the two systems with five varieties that
resulted 10.17% higher grain yield in SRI compared to conventional cultivation of Rice.

All those studied varieties did not respond equally to SRI. Effectiveness of SRI was positive
compared to conventional method. Responsive varieties with their seedling age, spacing,
fertilizer, water etc. were determined.

The varieties BR16, BRRI dhan36, BRRI dhan45, BRRI dhan50, BRRI dhan28, BRRI
hybriddhan1, BRRI hybriddhan2, Hiral and Bhajan response better in SRI. 16 days old seedlings
planted with 40 cm x 40 cm spacing showed the highest yield. Waterlogging condition with 50%
chemical fertilizer + 25% cowdung + 25% compost showed the highest yield. SRI has the
potentiality to increase 10.17% grain yield of rice compared to conventional method.

Figure- 1: Twelve (12) days old rice seedlings in nursery tray for SRI
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| Figure- 2: Field view of a plot at vegetative period

Three students completed their MS degree. The researcher published the following scientific
papers in different journals.

Scientific Publications:

(i) P. K. Biswas, Touhiduzzaman and T. S. Roy. (2011). Allelopathic effect of rice varieties
transplanted in SRI (System of Rice Intensification) to control weeds. Bangladesh Journal
of Weed Science; 2(1 & 2): 101-106.

(i) P. K. Biswas, Touhiduzzaman and T. S. Roy. (2013). Screening of rice varieties responsive
to System of Rice Intensification (SRI) in Boro season. Bangladesh Agronomy Journal;
16(1): 51-60.

(iii) S. Chakrabortty, P. K. Biswas, T.R. Roy, M.A.A. Mahmud, H. Mehraj and AFM Jamal
Uddin. (2014). Growth and yield of boro rice (BRRI dhan50) as affected by planting
geometry under system of rice intensification. Journal of Bioscience and Agriculture
Research; 2(1): 36-43.

(iv) M. J. Rahman, P. K. Biswas, A. K. M. R. Amin and A. Zahan. (2014). Yield of Boro rice
under System of Rice Intensification with different water regimes and manural status,
Bangladesh Agronomy Journal; 17(2): 1-8.

(v) S. Chakrabortty, S. Islaml, P. K. Biswas, H. Mehraj and AFM Jamal Uddin (2015).
Response of Seedling Age to Growth and Yield of Boro Rice (BRRI dhan 50) Under SRI.
International Journal of Business, Social and Scientific Research; 3(2): 97-101.

5. Rice varieties for salt affected tidal areas of Bangladesh

Dr. A.S.M. Masuduzzaman, Chief Scientific Officer, Plant Breeding Division, Bangladesh Rice
Research Institute, Joydebpur, Gazipur

The objectives of this project were to develop and disseminate rice varieties incorporating genes
for increased tolerance to salinity and high nutrition uptake efficiency under salinity stress,
together with management practices with the potential to 4.5 t/ha yield over no yield under stress
condition during dry season; provide farmers with intermediate tall type improved varieties,
combing tolerance to submergence and salinity and to disseminate new varieties in coastal areas
for doubling yield of poor farmers during wet season and involve farmers and local NGOs of
target areas in participatory varietal selection approach for selection and dissemination of rice
varieties.
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A study was undertaken to develop rice varieties tolerant to both salinity and tidal stress for
coastal areas of Bangladesh. One BC3F2 population (Tilakkachari/ FL. 478// FL 478) was
developed for combining SUB1 and Saltol genes using marker assisted breeding approach. Three
tall plants (plant no. 137-95-5, 137-95-6 and 137-95-10) were selected.

Crosses have been made to combine salinity and submergence tolerance genes and generations.
Selected breeding lines were tested in actual tidal submergence and moderate salinity conditions
(4.5 dS/m) during T. aman, 2012. In respect of yield, 4 entries BR9377-6-5-6, BR9377-5-12-3, IR
77092-B-2R-B-10 and BR9377-10-32 performed better than BRRI Dhan40 (3.9t/ha) during T.
aman season. Further, BR9377-5-34-3, BR9377-10-6-2 and BR9378-7-5-4 were selected for dry
season salinity stress conditions.

PVS trails have been conducted using 3 varieties viz. BR9377-9-21-3B, IR77092-B-2R-B-10 and
BR9377-6-5-6 in 6 locations of Bagerhat, Khulna, Satkhira and Barisal districts in tidal areas
during T. aman 2014. Farmers have been given freedom for their variety selection. Among the
tested entries in PVS trial, BR9377-9-21-3B and IR77092-B-2R-B-10 performed better in 4
locations and were selected based on higher yield and taller plant height (no lodging) under tidal
wet land conditions. BR9377-5-34-3, BR9377-10-6-2 and BR9378-7-5-4 were selected for dry
season salinity stress conditions.

Breeding lines having tolerance to salinity and submergence were tested in actual tidal
submergence (40-65 cm high tide induction) and moderate salinity conditions (4.5 dS/m) during
T. aman, 2012. In respect of yield as well salinity and submergence tolerance - IR77092-2R-B-10
and BR9377-9-21-3B have been selected through on-farm ALART trial of BRRI.

PVS trails have been conducted using 3 varieties viz. BR9377-9-21-3B, IR77092-B-2R-B-10 and
BR9377-6-5-6 in 6 locations of Bagerhat, Khulna, Satkhira and Barisal districts in tidal areas
during T. aman 2014. Farmers have been given freedom for their variety selection. Among the
tested entries in PVS trial, BR9377-9-21-3B and IR77092-B-2R-B-10 performed better in 4
locations. As per farmer's preference - IR77092-2R-B-10 and BR9377-9-21-3B were selected.

BAS-USDA Sa|inity-§ﬂbmergence Project ((R-34)’ !

\« ProjectTitle: Development and dissemination of high yielding rice varieties
5 forincreasing productivity in salt affected tidal areas of Bangladesh.

Materials : 1 .Number of F3 Crosses : 62
4 2 . Number of F4 Crosses : 18
3 . Number of OT Materials : 24
4 . Number of PYT Materials : 10
5 . Number of SYT Materials = 10

6 . Number of RYT Materials : 03

Date of sowing :18 - 07 - 2012 Date of Transplanting : 14- 08 - 2012
Location : BRRI, Gazipur Growing Season :T Aman, 2012-13

Plant Breeding Division
Bangladesh Rich Research Institute
Gazipur.
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IR77092-2R-B-10 and BR9377-9-21-3B have been found to have tolerance to salinity and
submergence- suitable for tidal wet lands (for T. aman season).

One scientist completed Ph.D degree.

6. Popularization of quality protein maize (QPM) cultivation with conservation tillage and
indigenous mulches for food security of char communities

Prof. Dr. Md. Abdul Halim Khan, Dept. of Crop Boatny, Bangladesh Agricultural Universtiy,
Mymensingh

The objectives of this study were to monitor mulch induced micro-environment under zero
tillage condition in char lands; assess growth performance of QPM in char lands under water
hyacinth and rice straw mulch covers with no-tillage; observe mulching effect on
physio-chemical properties of zero-tillage soils and popularize QPM production to the char
people for better nutrition and food security.

Cultivation of quality protein maize (QPM) containing high amount of essential amino acids,
lysine and tryptophan, and niacin would be an alternate approach for food security of
malnourished char people. Experiments were conducted in seven selected chars of Mymensingh,
Tangail and Jamalpur districts including BAU field lab over the period from October 2010 to
March 2014. A survey on socioeconomic status of the farmers of the project areas was also
conducted along with the impact assessment of the project. The indigenous mulches like water
hyacinth and rice straw had the potentiality of 2-30C night time soil temperature and water
retentive capacity to augment near about 2-fold yield improvement in maize over the control. The
mulches significantly influenced the morpho-physiological parameters like plant height, number
of leaves/plant, root length, Leaf area index (LAI) and crop growth rate (CGR). Mulching
practices also increased the number of cobs/plant, cob length and diameter, number of grains per
cob, weight of grains and grain yield compared to control. The grain yield of mulched plants
notably water hyacinth was nearly double in all the selected areas and in all years under study.
The average grain yield in Char Belgasa of Jamalpur was 8.4, 9.3 t/ha under rice straw & water
hyacinth mulches respectively and 5.1 t/ha for control. Grain yield also varied significantly
among the varieties /accessions amounting to 8.4, 7.8, 7.3 and 6.9 t/ha in BARRI-S, QPM-10,
QPM-I and QPM-18 respectively. Mulching slightly increased soil organic matter as well as some
nutrient contents compared to control but without much affecting the soil nutrient status. Around
71 percent of the farmers for the first time was acquainted with the use of mulches from this
project and 51 percent of them had used a portion (5-20 percent) of their produce as human food.

Water hyacinth and rice straw mulches effectively reduced 2-50C diurnal and enhanced 2-3 0C
nocturnal soil temperatures. Mulches accelerated growth performances and resulted in almost
2-fold yield improvement over the unmulched crop. All mulches retained higher amount of soil
moisture with promotive or no effect on physiochemical properties of soil.




Figure: Diurnal variation of soil temperature under different mulches at 5 cm soil depth as measured on
13/14 February 2011

Scientific Publication:

(1) M. A. Hossain, M. A. Halim Khan, M. H. R. Pramanik (2015). Socio-Economic Impacts on
Adoption of Quality Protein Maize (QPM) Using Organic Mulches in Riverine Chars of
Bangladesh, EUROPEAN ACADEMIC RESEARCH - Vol. I11, Issue 4: 4231-4250

7. Design, fabrication and utilization of zero energy cool chamber for farm storage of
horticultural crops

Dr. Nazrul Islam, Principal Scientific Officer, Post-Harvest technology Section, Horticultural
Research Centre, Bangladesh Agricultural Research Institute, Gazipur

The objectives of this research were to extend the shelf life of horticultural crops; store the
harvested crops before marketing; retain nutritive value and reduce postharvest losses of
perishable horticultural crops.

Three zero energy cool chambers (ZECC) were designed and fabricated at HRC, BARI, Gazipur,
Hilly Agricultural Research Station, Khagrachari Hill District and Dolopara village under
Kuholong Union of Banderban Hill District. A total of 11 experiments were conducted including
12 vegetables and 3 fruits. The vegetables were cauliflower, hyacinth bean, broccoli, lettuce,
cabbage, tomato, spinach, kang kong (Gimakolmi), red amaranth, teasel gourd, bitter gourd, and
snake gourd. The fruits were jujube, mango and litchi. All the crops preserved inside ZECC were
found to retain freshness and marketability longer than that of stored outside the chambers. The
marketability of cauliflower, hyacinth bean, broccoli, lettuce, cabbage and tomato increased 4,
11, 12, 3.66, 7 and 16 days in ZECC compared to that of stored outside the chamber. Spinach, red
amaranth and kang kong (Gimaklomi) were found to be good for sale longer (3.00, 3.75 and 2.25
days, respectively) than those kept at ambient condition (2.07, 1.58 and 1.08 days, respectively).
Teasel gourd, bitter gourd and snake gourd stored inside the cool chamber had the mean
marketable life 4.67, 5.44, and 6.90 days, respectively.
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These were 3.11, 3.56 and 4.56 days, respectively at ambient condition. The shelf life of jujube
stored in ZECC was 4.98 days. It was 3.33 at ambient condition. Mango treated by hot water and
packed in plastic karate covered by non-perforated polyethylene bag and kept in zero energy
chamber cool chambers had the highest marketable life (15.67 days) while it was the lowest (5.00
days) without any postharvest treatment but kept with same packaging technique at ambient
condition. The litchis kept without packaging at ambient condition lost their marketable quality
within the 2 days but it remained marketable up to 4.67 days in cool chamber. the litchis were
kept in bamboo basket by covering the top with litchi twigs, it was found to be good up to 3.33
days. On the contrary, litchis kept inside cool chamber with this traditional packaging system had
the marketable life as 4.67 days.

The wet bulb temperature, maximum and minimum temperatures and relative humidity inside and
outside ZECC were recorded during the storage period. There the temperature was found to
decrease and relative humidity inside cool chamber increased. The decreasing of temperature and
increasing of humidity was found to be more in winter but less in summer, particularly
summer-rainy season when the relative humidity of surrounding air was saturated. Therefore, the
cool chamber was found to be operating good in winter. The benefit cost ratio of ZECC was
estimated as 1.71-1.84: 1.00. As it is useful to keep freshness and lowers physiological loss in
weight, decay and diseases of vegetables and fruit, ZECC could be used to farm storage of
horticultural crops in the production site.

Figure: Showing fabricated zero energy cool chamber, watering to the sand between the two walls and
storage of vegetable inside the cool chamber at Horticulture Research Centre, Gazipur.




8. Development of high yielding summer onion variety with good seed set ability under
winter climatic conditions of Bangladesh through induced mutation

Dr. Md. Abul Kalam Azad, Principal Scientific Officer, Plant Breeding Division, Bangladesh
Institute of Nuclear Agriculture, Mymensingh

The objectives of this research were to develop high yielding summer onion variety(s) with good
seed set ability even under foggy winter climatic condition of Bangladesh and longer shelf life.

Bangladesh has a local onion variety which is grown only in winter. To meet the demand of the
country, Bangladesh has to import onion from neighboring countries like India and China.
Attempts were made to develop summer onion variety through BAS grants by Dr. Mohammed
Abul Kamal Azad of Bangladesh Institute of Nuclear Agriculture. With a view to develop higher
yielding summer onion variety having good seed set ability and longer shelf life, 13 M3
populations of summer onion derived by irradiating the seeds of summer onion variety BARI
Piaj-2 with 75, 100 and 125 Gy doses of gamma rays. The trials assessed seed yield potentials in
winter season, bulb yield at both winter and Kharif seasons, and shelf life. The results of the trials
showed that all the 13 mutant lines behaved as annual i.e. production of seed from seed in the
same year and six of which BP2/75/2, BP2/75/5, BP2/75/6, BP2/75/11 and BP2/100/12 had seed
yield potentials of 1153-1371 kg ha-1 with the highest being in BP2/100/12. But the parent
variety mostly behaved as biennial i.e. producing bulb in first year and that of seed in the
following year. This means the mutants can save large amount of bulb which is being used for
producing seed. Additionally, the mutants BP2/75/2, BP2/75/5 and BP2/100/2 produced
significantly higher bulb yields during Kharif seasons while in winter two mutants BP2/75/2 and
BP2/75/5 produced significantly higher bulb yield. These two mutants along with BP2/100/2 had
longer shelf life. The mutants BP2/75/2, BP2/75/5, BP2/100/2 and BP2/100/12 with higher seed
and bulb yield potentials and shelf life will be released through appropriate agency following set
protocols.

Six summer onion mutants such as BP2/75/2, BP2/75/5, BP2/75/6, BP2/75/11 and BP2/100/12
behaved as annual i.e. production of seed from seed in the same year with seed yield potentials of
1153-1371 kg ha-1. The highest seed yield was produced by the mutant BP2/100/12. Three
mutants namely BP2/75/2, BP2/75/5 and BP2/100/2 produced significantly higher bulb yields
compared to parent variety BARI Piaj-2 in Kharif seasons. Three mutants such as BP2/75/2,
BP2/75/5 and BP2/100/2 had longer shelf life as these had significantly lower weight loss on
storage for 1.5-2.0 months at ambient condition. It is possible to modify biennial summer onion to
annual through induced mutation and improving shelf life of bulb onion under ambient
environmental condition.




Fig. 2. Picture showing good appearance of bulb of mutant lines (a) BP2/100/2 and (b) shrinking of check
variety BARI Piaj-3 on storage after one and half months
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Two students completed MS degree in Genetics and Plant Breeding under the Department of
Genetics and Plant Breeding, Bangladesh Agricultural University, Mymensingh in June 2014.

The researcher published the following scientific papers in different journals.

Scientific Publication:

(i) M. Chakroborty, T. Quddus,S. Rahman, M.A.K. Azad, M.R. Hossain, A. Hoque, M.K.
Saha and M.A. Haque (2015). Molecular characterization of selected mutant lines of onion
(Allium cepa L.) against purple leaf blotch disease using SSR markers. American Journal
of Experimental Agriculture; 8(4): 261-267.

9. Promotion of fruit production in homestead of Haor

Mr. Tariq Hassan, Chairman, Krishi Foundation, Rokeya Sarani, Kazipara, Dhaka

The objectives of this study were to have a clear understanding of the present position of
homestead fruit production in the haor area, and ascertain the factors related to fruit production,
diversity and sustainability in homestead.

Haor areas remain under water for more than six months. The homesteads are established in
raised land where some tree species are planted. In general, there are more fuelwood and timber
trees compared to fruit trees. From a rapid survey it was found that there are 27 fruit tree species
found in the area but due to lack of planting materials fruit tree planting by the households is
limited. An initiative was taken for large scale fruit tree production in Ajmirijonj Upazila of
Hobigonj District involving the communities. Two approaches were adopted: increasing
availability of planting materials through nursery establishment and demonstrating performance
of different fruit trees in the homesteads.

Through financial and technical support to one poor private nursery owners, a nursery was
established where all 27 species were made available. Based on the demand, the main species
included were Papaya, Banana, Coconut, Lemon, Guava, Jujube, Wax apple, Star fruit, Sapota,
Hog plum, Mango and Orange. In addition, four smaller sized nurseries were also established
through financial and technical support to four poor nursery owners of four unions. Each
households in four unions were provided with grafts of lemon, guava, jujube, sapota, hog plum,
mango and orange. The survival and growth of the seedlings were recorded. It was found that the
grafts started producing fruits after second year and the demand for fruit trees was evident from
sale of nurseries. Most of the farmers preferred coconut, papaya, lemon, wax apple and mango
(amropali) for their homestead.

Five students completed MS degree. Moreover, the researcher published the following scientific
papers in different journals.

Scientific Publications:

(i) Haque, M. M., M. S. Islam, J. Rahman and M. A. Mannan (2014). Study on Haor
Homestead and its Fruit Diversity in Bangladesh. Journal of Experimental Bioscience;
5(1):1-6, ISSN 2223-9626 (Online), ISSN 2077-3358

(ii)) Mannan, M. A., M. M. Haque, and M. S. Islam (2013). Plant Biodiversity in the Hoar
Homesteads of Bangladesh, International Research Journal of Applied life Science; Vol. 02
Issue. 05 Article No. 02

(iii) Islam, M. S., M. M. Haque and M. A. Mannan (2013). Homestead Fruit Species Diversity
in the Haor Area of Bangladesh, Bangladesh Journal of Plant Breeding and Genetics; 24(1):
15-22
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10. Developing low cost Solar powered irrigation system

Prof. Dr. S.M.Lutful Kabir, Director, IICT, Bangladesh University of Engineering and
Technology, Dhaka

The objectives of this study were to improve the existing solar power irrigation system solutions
by reducing the initial investment for the system and enable maximum duration pumping with
minimum amount of resource available.

Irrigation in agricultural field is made from underground water sources. The water is pumped out
using diesel operated generator or rural electrification system. Both are quite expensive. Solar
system requires batteries which is also expensive and not environmentally friendly. In order to
use electricity generated directly from the solar panel, a research study was undertaken by Prof.
S.M. Lutful Kabir of Bangladesh University of Engineering and Technology. He was able to
design a solar PV irrigation system where electricity generated from the solar panel is directly
used for irrigation system. This maximizes the utilization of available solar power and reduces the
solar panel size resulting in lower investment cost. A maximum discharge rate of 8.0 litres / sec
with a lift of 24 feet has been achieved. The highest discharge achieved in a sunny day is 180,000
litres of water. It was observed that in comparison with the conventional PV powered irrigation
system, the total water discharge in the new system increased water discharge by more than 40%.

The new solar irrigation system is now widely used in the country.

Scientific Publication:

(i) S.M. Lutful Kabir and A. Hasib Chowdhury (2012). A Low Cost Multiple Motor Switched
PV Powered Irrigation System. J. Elect. Engg. Ins. Of Engineers, Bangladesh; Vol EE 38

(11), pp. 16-21.




11. Dissemination of technologies through participatory block farming in the vulnerable
coastal char lands of Bangladesh

Dr. M. A. Malek, Advisor, Research and Development Organization for the People (RDOP),
Mohammadpur, Dhaka

The objective of this study was to disseminate the technology of salt-tolerant crop varieties in the
coastal region for increased production.

Bangladesh has a coastal area of about 0.22 million hectare which constitutes about 13 percent of
the net cultivable land. The area is affected by varying degree of seasonal salinity, peak being in
the month of April and May. Virtually only one crop (Kharif) grows relatively well while due to
gradual increase in salinity other crops do not perform well. Bangladesh Agricultural Research
Institute (BARI), Bangladesh Rice Research Institute (BRRI) and Bangladesh Institute of Nuclear
Agriculture have developed some salt tolerant rice, soybean and Mungbean varieties. The project
took a massive programme of organizing the pheasant families of the char land (Noakhali and
Laxmipur) to grow those salt tolerant varieties with critical input support such as seeds and
fertilizers along with continued support for ensuring good agronomic practices. The field level
activities were repeated for two consecutive years. The famers got rice yield during Kharif - 2
290-292 mt/ha at 15% moisture level whereas Mungbean yield from 750-760 kg/ha. During Rabi
season BINA-8 and BR-47 varieties of Boro rice performed very well, the yield ranges from
5.50-6.00 mt/ha at 15% moisture level. During third year, no support was given to the farm
families but they have been found to grow the same crop along with other pheasants of the
locality.

Figure: Seedbed of salt and drought tolerance variety of rice
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12. Improvement and development of cultural practices for Murta (Schumannianthus
dichotoma)

Prof. Dr. Md. Harun-or-Rashid, Dept. of Agronomy, Patuakhali Science and Technology
University, Dumki, Patuakhali

The objectives of this study were to collect, screen and conservation of indigenous cultivar,
species of Murta from different location of Bangladesh; develop improved cultural practices for
improving yield of Murta and identify the constraints of Murta-based farming by survey.

Murta (Schumannianthus dichotoma) is usually cultivated in wetland especially around the water
bodies. There are genetic variations in the murta — some are taller and some dwarf. Strength and
peeling characteristics varies with strains. Propagation is usually done through rhizome. It is
necessary to develop effective propagation methods which will lead to increased availability of
planting materials. During 2011 and 2013, 15 germplasms were collected and conserved in the
PSTU campus. In order to study the impact of fertilizer applications on the production, six
different levels of fertilizer and manure viz. Fl=control, F2= cow dung 18kg/ Plot (1500 kg
ha-1), F3= Urea 13.33 + TSP 16.66 + MOP 8.33, F4 = cow dung 1500 +Urea 13.33+ TSP
16.66+MOP 8.33. Urea 2 split (6.67+6.67), F5= cow dung 1500+Urea 16.66 +TSP 16.66+MOP
8.33, Urea 3 split (6.67+6.67+3.33, F6 = cow dung 1500+Urea 20 +TSP 16.66+MOP 8.33 were
applied in experiment plot set at Kathalia, Bakergonj, Barisal. Rhizome of Murta was used as
planting material. Urea 3 split (6.674+6.67+6.67) kg ha-1 and two different pruning treatment viz.
P1 = no pruning, P2 = pruning were applied to observe the effect of these treatment on murta.
The highest plant height (135.0 cm), 1st Internode Length (91.67 cm) and plant per hill (66.33)
were recorded from the combination of treatments F6 and P2. While the highest number of leaves
(8.33), number of nodes (6.00), new plant per hill (7.00), highest number of productive tiller per
hill (52.67) and nonproductive tiller per hill (23.33) were recorded from the treatment
combination of F5 and P2.

The second experiment was conducted at Kathalia, Uttompur, Andharmanik and Helencha
villages in Bakergonj district to see Murta's impact on livelihood and also asses the
socioeconomic condition of the Murta farmers. About 200 respondents were under considered for
this study. The village people of Kathalia, Uttompur, Helencha and Andharmanik are mostly
dependent on the Murta for their livelihood. The farmers are applying their traditional
management knowledge in farming and management of murta. From the result of present
investigation, it could be concluded that

* the treatments combination F6 (cow dung 18 kg/plot+240 g urea (80g+80g+80g)+200 g TSP +
100 g MOP) and P2 (pruned) were found the best treatment combination for economic outcome
because, best result for plant height and Ist internode length were found in this treatment
combination.

* the study established that the income of the farmers from Murta and Murta products is 86.16%
and plays an important role in the livelihoods of Kathalia, Uttompur, Andharmanik and Helencha
village in Bakergonj.
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Figure- Murta Germplasm Centre

One student completed MS degree.

13. Biological Control for Major Pests of Rice

Prof. Dr. Mahbuba Jahan, Dept. of Entomology, Bangladesh Agricultural University,
Mymensingh

The objectives of this project were to investigate the presence of general and consistent patterns
of indigenous natural enemies of major rice pest of pesticide free and pesticide treated rice fields;
find out the predation and parasitisation performance of the natural enemies of major rice pests
for selecting the most promising candidate bio-control agents; determine the detrimental effect
and compatibility of commonly used pesticides on the indigenous natural enemies of major rice
pests and find out the ways for better utilization of natural enemies through their augmentation
and conservation in the IPM of major rice pests.

Though the production of rice has increased significantly in Bangladesh, the production can
further be increased through control of some major pests in rice like attacks of Brows Plant
Hopper (BPH), Yellow Stem Borer and Rice Hispa. An attempt was made to develop
management technologies of the major rice pests through natural enemies and botanicals.
Potential indigenous natural biological control agents were identified and evaluated for their
performance and possible ways of conservation in rice ecosystem.
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The interaction of the predators spider and lady bird beetle with the prey followed Type-III
Hollings model (Sigmoid) while the parasitoids Trichogramma zahiri, Anagrus sp. and
Telenomus sp. showed a clear density dependent parasitism with high intrinsic rate of increase rm
and shorter doubling time (DTO) as important attributes for biocontrol. Both lab bioassays and
field tests of four botanicals viz., Nico neem, Neem oil, Karonja oil and Mahogany oil; and 12
insecticides including growth regulator viz., Curatar 5G (Carbofuran) Actara 25WG
(Thiamethoxam), Acephate 75 SP (Phosphoramidothioate), Fifronil 5G, Ascend 50 SC, MIPC
S0WP (Isoprocarb), Firefos 48 EC (Chlorpyrifos), Jadid 200 SL (Imidacloprid), Abamectin,
Voliam flexi 300 SC, Bufrefezin (Appuld) and Dinitrofuran (Token 20% SG) revealed that all the
insecticides had knockdown effect in killing the adult BPH and hispa. The LC50 values for
different insecticides and botanicals were calculated and the toxicity order was determined. The
utility and cost-effectiveness of different applications were demonstrated in small-scale field
experiments. Insecticide application at earlier crop growth stage was of no effect in controlling
BPH rather it caused resurgence for the decline of natural enemy population. Economic threshold
level (ETL) based insecticide application was effective in successful control of BPH which is less
detrimental to natural enemies for their conservation. Application of Token 20SG followed by
Nico neem (5%) gave a total control of BPH at a cost less than that half of 3-times usual sprays.
The release of the spider Lycosa in combination with Buprofezin, a growth regulator provided a
good control of brown planthopper. Considering the efficacy against the major rice pest and least
disruptive effect to the important natural enemies in rice ecosystem use of Voliam flexi,
Bufrefezin and Dinitrofuran are suggested.
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Figure 2: Trial on compatibility of Pesticide and

Figure 1: Egg parasitoids of BPH and Hispa spider in potted rice plant with Myler case

One student completed PhD and three students completed MS degree. Moreover, the researcher
published the following scientific papers in different journals.

Scientific Publications:

(1) Bari, M. N, Jahan, M., & Islam, K. S. (2015). Effects of Temperature on the Life Table
Parameters of Trichogramma zahiri (Hymenoptera: Trichogrammatidae), an Egg Parasitoid

of Dicladispa armigera (Chrysomelidae: Coleoptera). Entomological Soceity of America;
44(2):368-378. doi: http://dx.doi.org/10.1093/ee/nvu028

(i1) Bari, M. N., Jahan, M., Islam, K. S., and Ali, M. P. (2016). Host Egg Age and
Supplementary Diet Influence the Parasitism Activity of Trichogramma zahiri
(Hymenoptera: Trichogrammatidae). Journal of Economic Entomology; 109(3):1102-1108.
http://dx.doi.org/10.1093/jee/tow072

(iii) Jahan, M., and Islam, K. S. (2016). Relative toxicity of some neonicotinoids insecticides
and two common predators in controlling brown planthopper Nilaparvata lugens (Stal.)
XXV International Congress of Entomology.
https://esa.confex.com/esa/ice2016/meetingapp.cgi/Session/27992




Showing Bio-control Field trial in Rice at Entomology Lab in BAU

14. Molecular Diversity Analysis, Virus Elimination and Genetic Transformation in Potato
for Food Security under Bangladesh Conditions

Prof. Dr. Md. Ekramul Hoque, Dept. of Biotechnology, Sher-e-Bangla Agricultural University,
Sher-e Bangla Nagar, Dhaka

The objectives of this project were studying polymorphism among the different potato cultivar
through molecular markers; DNA fingerprinting of release potato varieties; developing a simple
and efficient regeneration protocol in potato; creation of somaclonal variants in released potato
varieties; regeneration of plantlet from those somaclonal variant; acclimatization of these
regenerated variants in natural field condition and studying morphology and yield potentiality of
different somaclonal variants.

Random Amplified Polymorphic DNA (RAPD) markers were used to study the molecular
diversity of 12 popular potato varieties in Bangladesh. DNA was extracted from tender leaf and
DNA profile were visualized on 2% agarose gel. Eight RAPD primers were used to evaluate the
genetic diversity of potato varieties. Some total of 36 DNA fragments were amplified and out of
them 24 were polymorphic. Those primers generated 61.53% of polymorphic DNA band. The
primer OPX 04 produced highest (9) number of DNA band and out of 9 amplicon 6 were
polymorphic. The highest Nei’s genetic distance (0.9701) was noticed between the variety
Granola and Provinto. The unweighted pair group method of arithmetic mean (UPGMA)
dendrogram based on Nei’s genetic distance revealed that the 12 varieties followed into two main
cluster. The present finding showed that there was high level of genetic diversity among the
varieties which can be used for parental selection in potato breeding program. Three popular
potato varieties viz. Cardinal, Diamant and Asterix were used to create somaclonal variation in
potato. The chemical mutagens viz. Ethyl methane sulphonate (EMS), Methyl methane
sulphonate (MMS), 5-Bromo Uracil (BU) and 2,4-D were used in three different concentration
(1.0, 2.0 and 4.0 mg/L). Among them only 2,4-D regenerated callus in potato. The higher
concentration (4.0 mg/L) of EMS, MMS and BU showed huge abnormality on in vitro
regeneration in all three varieties of potato.




Thin stem, deformed shoot development and much less leaf formation were observed in 2.0 mg/L
and 4.0 mg/L of EMS, MMS and BU. Due to toxic effect some of the plantlets died. The mutagen
treated variants were acclimatized in plastic tray and subsequently in the field condition.
Morphological characterization and yield potentiality of all somaclones were studied. It revealed
that only three variants showed higher yield as compared with two check varieties. The first
generation mini tubers were kept for further research.

Polymorphism study and DNA fingerprinting was successfully done through molecular markers.
Simple and easy in vitro regeneration protocol of potato was established. More than one hundred
somaclonal variant was created from three released potato varieties. Morphology and yield
potentiality study of different somaclonal variants was done under field condition. Three potential
somaclonal variant was identified for new variety development.
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Fig. 2: Different somaclonal variants in potato due to application of chemical mutagens
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One student completed MS degree. The researcher published the following scientific papers in
different journals.

Scientific Publications:

(i) Hoque, M.E and Morshad, M.N. 2014. Somaclonal variation in Potato (Solanum tuberosum
L.) Using Chemical Mutagens. The Agriculturists. 12(1): 15-25.

(i1)) Hoque, M.E., Huq H. and Moon, N.J. 2013. Molecular diversity analysis in potato
(Solanum tuberosum L.) SAARC. J. Agric. Vol. 11 (2): 95-102

15. Development of Anthracnose Resistance in Chili Germplasm

Prof. Dr. Md. Shahidul Haque, Dept. of Biotechnology, Bangladesh Agricultural University,
Mymensingh

The objectives of this study were to identify pathogens by morphological and molecular
diagnostics; select resistant germplasm through molecular markers, and screen chilli germplasm
for anthracnose resistance

Chilli (Capsicum sp.) is commonly attacked by of Colletotrichum spp. that reduces its production.
This study aimed at evaluating the genetic diversity and identify anthracnose resistant chilli
cultivars by RAPD and SSR markers. Genomic DNA of 30 chilli germplasms was amplified with
6 RAPD primers that generated 44 polymorphic bands. The 4 SSR primer pairs produced 27
polymorphic bands in 22 chilli germplasms. The values of pair-wise comparisons of Nei’s (1972)
genetic distance (GD) between varieties were computed from 0.704 to 0.926 for SSR marker and
0.0606 to 0.6737 for RAPD markers. The higher genetic distance indicated that these varieties
were derived from different origin and could be utilized in breeding program for traits of interest.
The dendrograms generated by cluster analysis distinguished the cultivars genetically. This study
also aimed to collect, identify and analyze Colletotrichum sp., from different chilli cultivating
areas. Ten samples of Colletotrichum sp. were isolated from the lesions on collected chilli
germplasms. Isolates were identified as C. capsici based on shape of conidia. They were
identified and categorized based on colony morphology, and size and shape of appressoria and
conidia. RAPD analysis revealed that there is wide variability among 10 isolates of
Colletotrichum capsici which indicate the existence of different pathotypes of Colletotrichum
capsici.

Polymorphism study and DNA fingerprinting was successfully done through molecular
markers.Simple and easy in vitro regeneration protocol of potato was established. More than one
hundred somaclonal variant was created from three released potato varieties. Morphology and
yield potentiality study of different somaclonal variants was done under field condition. Three
potential somaclonal variant was identified for new variety development.

Chilli fruits were inoculated with these isolates and it was revealed that Comilla morich was the
most resistant to anthracnose followed by BD-2035, BD-9737, BD-2064 & BD-2006. While,
Dhani morich, BD-2091, Angoor, BD-2048 & Naga were identified as highly susceptible. The
findings have the potential applications in future breeding programs for the genetic improvement
of chilli.
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Figure 3: Chilli variety moderately susceptibleto
anthracnose

Figure 4: Chilli variety resistant to anthracnos

One student completed PhD and 3 students completed MS degree.

Scientific Publications:

(1) Sumon M. Hossain, Habiba U., Bhuyan, S.I, Haque, M.S., Begum S.N. and Hossain, D.M.
(2014). DNA Fingerprinting and Genetic Diversity Analysis of Chilli Germplasm Using
Microsatellite Markers. Biotechnology; 13(4): 174-180.

16. On-farm Validation of Summer Onion Production Technologies at Farmers’ Field of
Khagrachari Hill District

Dr. Md. Mohabbat Ullah, Principal Scientific Officer, Hill Agricultural Research Station,
Bangladesh Agricultural Research Institute, Khagrachari

The objective of this study was growing summer onion in homestead by hilly farmers.
Production of onion in Bangladesh is limited (only in winter) and hence the gap is met from

import of onion from neighboring countries.
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BARI developed a summer onion variety (BARI Piaz-5) was received approval from National
Seed Board recently. With financial support from BAS, the summer onion variety was extended
in Chittagong Hill Tracts (Khagrachari) so that they can meet their daily demand of onion from
the homestead and commercial cultivation. One hundred and fifty farmers were selected from the
three upazilas (Khagrachari sadar, Dighinala and Panchari) of Khagrachari district and five
farmers were selected from sadar upazial for commercial cultivation. Seedlings of summer onion
were raised at the Hill Agricultural Research Station, BARI, Khagrachari. Seedlings were
distributed to 155 farmers in three upazilas. The farmers were trained on the agronomic practices.
Each farmer cultivated summer onion in 5 X 2 m plot. The plot was prepared in Hill slope. The
seedlings were planted during January - February and 2nd planting in September - October. First
harvest was made in the month of May and second in January. The yield of first planting varied
from 19.21 to 24.12 kg per plots (average yield 21.66 kg/plot) whereas the yield of second
planting varied from 21.34 to 25.17 kg per plots (average yield 23.25kg/plot). The yield of
September to October planting is higher than other planting. Summer onions were cultivated in
commercial scale in Khagrachari sadar upazilla over 1200 m2. The average yield of different
planting varied from 2.56 to 2.59 ton per plot. The summer onion yield varied from 21.37 to
23.25 ton/ha. Farmers in Khagrachari were very happy from onion production which suffice their

need and could sell surplus in the market.

However, it was noted that shelf life of summer onion is short (one month maximum) but could

be enhanced by storing the onion hanging on the roof (132-163 days).

Figure 1: Intercultural Operations Figure 2: Summer onion from farmers field




17. Collection, Conservation, Characterization and Evaluation of Underutilized Fruit Tree
Germplasm of Coastal and Hilly Areas of Bangladesh

Prof. Dr. M. A. Rahim, Dept. of Horticulture, Bangladesh Agricultural University, Mymensingh

The objectives of this project were to find out suitable indigenous fruit germplasm of coastal and
hilly areas of Bangladesh, and conserve germplasm resources in Fruit Tree Improvement Project -
Bangladesh Agricultural University—Germpalsm Centre (FTIP- BAU-GPC).

Bangladesh produces about 4.5 million metric tons of fruit on 243,000 ha of land (BBS 2013).
Per capita fruit consumption in Bangladesh is only 78g/day/capita against recommend intake of
200g (BBS, 2013). This is because of emphasis on allocation of land for rice. Climate change has
further aggravated the situation through loss of valuable coastal land due to salinity intrusion.
BAS has therefore, took a measure to identify salt tolerant fruit trees for coastal areas and stress
tolerant fruit trees for hilly areas of Bangladesh so that those crops could be scaled up to bring
marginal land under fruit tree production. It was also considered that tree fruits will also
contribute in carbon sequestration as well as adaptation to climate change. The Bangladesh
Agricultural University (BAU) based at Mymensingh is a public university dedicated towards
conservation of fruit trees in their germplasm centre (BAU-GPC) and developing propagation
protocol for large-scale production of fruit trees with their diversified characteristics so that fruits
are available almost round the year. BAU-GPC now supplies true-to-type and high quality
planting materials (QPM) to different organizations including the Department of Agricultural
Extension (DAE), Bangladesh Agricultural Development Corporation (BADC), NGOs (BRAC,
Proshika, RDRS, GTZ, World Vision, CARITAS) and District Nursery Malik Samities (DNMS),
and fruit growers.

BAU-GPC is an active member of the National Agroforestry Working Group (NAWG) and a
recognized actor in the coordinated programme of national stakeholders supported by
Agroforestry Improvement Partnership (AFIP).

BAU-GPC has so far, registered 48 varieties of fruits (13 mango, 2 jujube, 6 guava, 2 wax jambu,
1 Indian olive, 2 pumello, 1 orbori, 1 amloki, 3 lemon, 1 malta, 1 fig, 3 sapota, 1 cashu nut, 1
strawberry, 2 dragon fruit, 1 longan, 2 tamarind, 1 wood apple and 2 cramboola. BAU-GPC has
recently initiated mutation breeding with the aim at developing early and late varieties of mango
to extend the harvesting season of this popular fruit.

The project supported by BAS emphasized on collecting, conserving, characterizing and
evaluating indigenous off-season fruit varieties in its GPC in order to developing new fruit
varieties for Bangladesh in general and people of coastal and hilly area in particular.

The researchers made an extensive survey in both coastal areas as well as three hill districts of
Bangladesh. The researchers have collected 237 germplasms of 33 species of fruit trees from the
coastal and hilly areas of Bangladesh. Some of the species were different both morphologically
and physiologically from species grown in other areas. Propagation protocol of those species
were standardized. The species include Cowa (Garcinia cowa), Monkey jack (Artocapus
lakoocha), Bullock’s heart (Annona raticulata), Sapota (Maninkara zapota L), River ebony
(Diospyros peregrina), Velvet apple (Diopyros discolor), Golden apple (Spondias dulcis L),
Peyalagota (Flacortia sp), Roktogota (Haematocarpus validus), Gutgooty (Protium serratum),
Wood apple (Feronia Limonia) and Burmes grape (Baccurea sapida). In addition to
standardization of propagation protocol, molecular characterization was also done for the above
mentioned species.
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(Maninkara zapota L), River ebony (Diospyros peregrina), Velvet apple (Diopyros discolor),
Golden apple (Spondias dulcis L), Peyalagota (Flacortia sp), Roktogota (Haematocarpus validus),
Gutgooty (Protium serratum), Wood apple (Feronia Limonia) and Burmes grape (Baccurea
sapida). In addition to standardization of propagation protocol, molecular characterization was
also done for the above mentioned species.

Some of the collected indigenous germplasms:

11 . .
Sl. no. | English name | Scientific name |Family name Cofrs;:ed Indigenous fruits

1. Cowa Garcinia cowa Clusiaceae Barisal
2. Monkey jack | Artocarpus lakoocha | Moraceae Barisal,

Rangamati
3. River ebony | Diospyros peregrina | Ebenaceae Bhola
4. Velvet apple | Diospyros discolor | Ebenaceae Borguna
5. Wood apple Feronia limonia Rutaceae Satkhira
6. | Custard apple | Annona squamosa | Annonaceae |Khagrachari,

Satkhira
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Collected

SI. no.| English name | Scientific name | Family name from Indigenous fruits
7. |Bullock’s heart| Annona reticulata | Anacardiaceae Khulna
8. | Elephant apple |  Dillenia indica Dilleniaceae Bhola
9. |Burmese grape | Baccaurea sapida |Euphorbiaceae | Khagrachari
10. Piyalagota Flacourtia sp. Flacourtiaceae Khagrachari
Bandarban
11. Roktogota Flacourtia sp. | Flacourtiaceae
Bandarban,
12. Bael Aegle marmelos Rutaceae Bariasal
Coastal
13. Bael Aegle marmelos Rutaceae ?ﬁ%ﬁsgﬁea
14. Sapota Manilkara zapota L| Sapotaceae | Coastal area

(Batiaghata,
Khulna)
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Collected

Indigenous fruits
from

Sl no.| English name Scientific name | Family name

) ) . Coastal area
15. | Golden apple| Spondias dulcis L | Anacardiaceae (Barisal)

) Syzygium Coastal area
16. | Wax jambu samarangense Merr. Myrtaceae (Bargona)
& Perry
17. Aonla . Euphorbiaceae| Coastal area
Phyllanthus emblica L. (Jhalakathi)
18, Gutgutya Protium serratum Burseraceae

Hilly area

One student has completed Ph.D and another student is supposed to complete Ph.D within
December 2016.

18. Impact of Vermicompost on Crop Production and Soil Health

Dr. Sohela Akhter, Senior Scientific Officer, Soil Science Division, Bangladesh Agricultural
Research Institute, Gazipur

The objectives of this study were to identify the effective species of earthworms for composting;
produce organic manure from market and kitchen wastes and different crop residues by using
earthworms; reduce the use of chemical fertilizers for protecting soil health and environment and
find out effect of vermicompost on yield and quality of vegetables for food safety.

Soil health is degrading due to excessive use of chemical fertilizers for production of different
crops. Application of vermicompost improves soil physical properties. Four species of
earthworm, two exotic (Eisenia fetida and Eudrilus eugeniae) and two native earthworm
(Dichogaster bolaui and Perionyx excavatus) were collected, preserved and multiplied for
production of vermicompost and to study the impact of vermicompost on different crops.
Experiments were conducted to identify the most effective earthworm for vermicomposting in
Bangladesh. Eisenia fetida was identified as the effective and best decomposer for
vermicomposting. Experiment was conducted to produce vermicompost from vegetable market
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and kitchen wastes and different crop residues by using earthworms and identify the suitable
quality of substrate for vermicomposting in our environment. The mixture of 75%
Cowdung+25% Kitchen wastes offered great potential with earthworm Eisenia fetida for
vermicomposting. To reduce the use of chemical fertilizers for protecting soil health and
environment, field experiments with tomato, brinjal and cabbage were conducted. It was observed
that 4.5 t ha-1 vermicompost along with Integrated Plant Nutrient System (IPNS) chemical
fertilizer produced the higher yield of cabbage and brinjal which also improved soil health.
Kitchen waste and cowdung originated vermicompost produced the higher yield of tomato over
conventional cowdung based vermicompost in the study area.

Figure 1. The epigeic earthwarm species Eisenia fetida was identified as the effective and best
decomposer for vermicomposting the organic wastes mixture to convert them as nutrient-rich
vermicompost among the studied composter earthworm species Eisenia fetida, Eudrilus
euganaie, Perionyx excavatus and Dichogaster bolaui in Bangladesh

Figure 2. Vermicomposting can be an efficient technology to convert negligible vegetable-market
and kitchen solid wastes into nutrient-rich vermicompost. Best quality vermicompost was
prepared from 75% cowdung with 25% kitchen waste as substrate

One scientific article has been published in a national journal.
Scientific Publication:

(i) Akhter, S., S. Mallik, B. Banu, F. yasmin, R.A. Begum and A. Haque (2014). Evaluation
of different earthworm species for management of kitchen and vegetable market waste
through vermicomposting in Bangladesh. Bangladesh J. Agric. and Environ; 10 (1):
37-42.
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19. In-situ conservation and improvement of endangered livestock species (Assel bird and
Goyal) in Bangladesh

Prof. Dr. Omar Faruque, Dept. of Animal Breeding & Genetics, Bangladesh Agricultural
University, Mymensingh

The objectives of this project were to find out the actual number of Aseel and Gayal in the home
tract in Bangladesh; study the economically important phenotypes and genotypes of Aseel and
Gayal; study the behavior of Aseel and Gayal specially their local adaptability and take in situ
conservation program for producing seed stocks and improving their productivity.

This study was conducted as part of in-situ conservation program of Aseel and Gayal. The
economically important phenotypes, behavior and local adaptability of Aseel and Gayal were
studied. Aseel chickens were studied in Sarail of Brahmanbaria district and Gayal was studied in
Ruma and Royangchhari Upazila of Bandarban Hill district.

The average number of Gayal per farmer was 4.95.The coat of adult Gayal was found to be black.
White stocking was very prominent in all adult Gayal. The height at wither and weight for adult
males ranged from 126 to 136 cm and 490 to 577 kg respectively. The PVC and hemoglobin
values were found to be 33.5 + 5.71% and 13.43 + 2.9 g/100ml respectively. Gayal was found to
be sold as sacrifice animals during Islamic festival like Urs in Chittagong.

The average number of Aseel per house hold was 7.32. There was no fix plumage colour in Aseel
cock and hen. Pea comb was common in Aseel. Ear lobe colour was red. Shank colour was
yellow. Egg shell colour was white to light brown. Weight of male ranged from 2.9 kg to 4.0 kg
whereas that of female ranged from 1.7 to 2.9 kg. The average weight of chicken at 90 day was
552 gm while the best ones were of 1100 gm. The cluster number ranged from 4 to 5 and number
of egg per clutch ranged from 6 to 16 while pause period within a clutch was only 1 day. Egg
production ranged from 34 to 70 in one layer year. Average egg weight was about 47.86 gm. The
average egg shape index, average egg volume and average egg surface were 75.32%, 38.66 cm3
and 57.31 cm2 respectively. The Aseel farmers are now aware of conservation of their chicken.

The number of Gayal in the home tract indicates that they are endangered species in Bangladesh.
The performances of Gayal so far studied in situ indicate that they will do well in the home tract.
There is wide variation in growth performance of Aseel. Aseel in Sarail seems to be poor egg
producer. The finding of the present study indicates that there is great opportunity to apply animal
breeding principles for genetic improvement of these chickens for growth traits.

Gayal is now almost a domesticated animal. Future conservation and improvement program of
Gayal should be directed toward in situ conservation and improvement program. Growth rate and
egg production of some Aseel chicken are very high indicating that selection, if done properly,
will assist in development of a line in this breed.
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| Fig. 3: Gayal in the human dwelling | | Fig. 4: Salt feeding to Gayal in the forest |

One student is supposed to submit his PhD dissertation by April 2017.

Scientific Publication:

(i) MO Faruque, MF Rahaman, MA Hoque, K Ikeya, T Amano, JL. Han, T Dorji and Al Omar
(2015). Present status of gayal (Bos frontalis) in the home tract of Bangladesh. Bang. J.
Anim. Sci.; 44 (1): 75-84.

20. Sustainable Production of Polyclonal and Monoclonal Antibodies to Bovine
Immunoglobulins

Prof. Dr. Md Rafiqul Islam, Dept. of Pathology, Bangladesh Agricultural University,
Mymensingh

The objectives of this research were purification of whole or sub-unit antigen of foot and mouth
disease virus and production of polyclonal and monoclonal primary antibodies against the
purified virus antigen; purification of total bovine and guinea-pig serum immunoglobulin and
production of polyclonal anti-bovine and anti-guineapig IgG antibodies (secondary antibody);
preparation of fluorochrome- and/or enzyme-conjugated secondary antibodies and development
of diagnostic test for FMD using monoclonal/polyclonal primary antibodies and conjugated
secondary antibodies.
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The project aimed at sustainable capacity building for in-house production of bovine
immunodiagnostic reagents and test protocols using foot and mouth disease (FMD). MD virus
(FMDV) of serotype O was detected and characterized by RT-PCR from field samples. The
identified virus samples were adopted to grow in BHK-21 cell culture. The virus particles were
purified and concentrated from infected cell culture supernatant by density gradient
ultracentrifugation. Antibodies against FMDV were raised in rabbits and guinea pig. In parallel,
Immunoglobulin G (IgG) was precipitated from normal bovine and guinea pig serum and
antibodies against bovine and guinea pig IgG were raised in rabbits. The anti-bovine IgG and
anti-guinea pig IgG antibodies were conjugated with horseradish peroxidase (HRPO) enzyme.
Using these antigens, antibodies and enzyme conjugates two test protocols, namely an indirect
ELISA and a liquid phase blocking ELISA (LPB ELISA), were successfully developed for the
detection of antibodies to serotype OFMDYV in bovine serum. In addition, significant progress has
been made towards the development of another indirect ELISA for the detection of antibodies to
non-structural protein (NSP) of FMDYV using in vitro expressed recombinant NSP 2B of FMDV.
This part of the study is still in progress and once this NSP ELISA is developed it would be able
to distinguish antibodies of naturally exposed cattle from that of vaccinated cattle. Adoption of
these technologies for in-house production of immunodiagnostic reagents and development of
FMD ELISA protocols are significance advancements in immunodiagnostic capacity building.
There is a potential of commercialization of these technologies if these tests can be validated with
a large number of field sera and also in comparison with other commercially available test kits.

FMDV VPL Gene (639 bp) FMDV 2B Gene (390 bp)

L et s gt

FMDV 2B protein

FMDV VP1 protein i - - -

e An ELISA plate showing results of a liquid phase blocking

In vitro expression of recombinant FMDV antigens ELISA for FMDY VP1 antibodies

One student is supposed to complete PhD by June 2017 and four students completed MS degree.
21. Abortion in Dairy Industry and Development of Vaccines

Prof. Dr. Abdul Matin Prodhan, Dean, Faculty of Veterinary Medicine, Chittagong Veterinary &
Animal Sciences University, Khulshi, Chittagong

The objectives of this research were to study the sero-prevalence of Brucellosis and Leptospirosis
in dairy Cattle of Bangladesh and estimate the loss of calf crop; isolate and identify the Brucella
and Leptospira from sero-positive dairy cattle abortion fetuses and urine; characterize the pure
isolates of Brucello and Leptospira and stored at 600C for study of immunogenicity of the agents
and study the immunogenicity in live animals and molecular characterization of the agents as
"Seed" culture for vaccine candidate.
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The study was undertaken to study the causal organism for abortion in dairy cattle and find out
control measure. A total of 520 serum samples were collected from selected dairy farms of five
division of Bangladesh. Svanova Biotech AB 1- ELISA kit of Sweden and Linnodee Ltd ELISA
kit of treland were used for serological test of Brucello obortus and Leptospiro hordjo
respectively by ELISA test. Simultaneously urine and aborted fetus samples were also collected
for isolation and molecular characterization. Columbia Agar base and Ellinghausen and
McCullough modified by Jonhnson and Harris (EMJH) broth media were used for culture of
Brucello abortus and Leptospira hordjo respectively. Inoculums were prepared from eyeball,
liver, lung and kidney of aborted fetus for culture of both Brucello and Leptospiro in the said
medium as per microbiological protocol. The isolates were grown in the selective media and
stored at-300C. Serological investigations showed that Brucella and Leptospiro infection were
1.37% and 20.34% found in dairy cattle respectively. Urine samples were examined and only
40% were positive in Leptospiro by DFM. Out of 25 aborted fetuses 8 (32%) were found positive
for Leptospiro and 5 (20%) were found positive for Brucella. Both the isolates were stored at
-800C. After subculture both the bacteria were characterized by standard protocol of PCR.

Three students completed MS degree.

Scientific Publication:

(i) Parvez MA, Prodhan MAM, Rahman MA and Faruque MR (2015). Sero-prevarence and
risk factor of Leptospiro interogens serovar hardjo in dairy cattle of Chittagong Bangladesh.
Pakistan veterinary Journal; 35(3): 350-354.

22. Snail-borne Trematode Diseases of Farm Animals

Prof. Dr. Md. Motahar Hussain Mondal, Department of Parasitology, Faculty of Veterinary
Science, Bangladesh Agricultural University, Mymensingh

The objectives of this project were to study the ecology and epidemiology of snail borne
trematode parasites in Bangladesh and suggest affordable, low cost, safe but sustainable control

strategies against parasites.

The snail-borne trematode (SBT) diseases (fascioliasis, amphistomiasis and schistosomiasis) have

been studied in farm animals (cattle, buffaloes, goats and sheep) of Bangladesh. The distribution

of the diseases and the vector snails in different topographic zones of Bangladesh has been
documented. The epidemiological data such as the host factors (species, age, sex, breed, health),
environmental factors (topography, rainfall etc.), demography (number of animals in households,
grazing management practices) and the ecological variables (cropping, vegetation, water bodies
(rivers/canals, ponds, ditches etc.) and irrigation system) in relation to SBTs and vector snails
have been recognized.




The host-parasites relationships have been analyzed both in natural and laboratory conditions. It
has been recorded that naturally all species of animals are not equally vulnerable to the SBTs.
Moreover, animals of different age, sex, breed and health conditions of same species were found
to vary in susceptibility to SBT infections. Ex-vivo infection with Fasciola and amphistomes’
miracidia in the vector lymnaeid and planorbid snails could be established and the life cycle of
the parasites in the snail intermediate hosts were studied. However, in spite of making several
attempts it was not possible to establish Fasciola infection in goats in the laboratory. The biology
(life cycle) of the Lymnaea auricularia, Lymnaea luteola and Indoplanorbis exustus has been
recorded. It has been unveiled that there exists a developmental antagonism between the Fasciola
and the duck trematode, Echinostoma where the Echinostoma larval stage precludes the Fasciola
development in the snails and natural control of fascioliasis occurs in animals.

It was evident that the lymnaeid, planorbid, Thiara, Gyraulus and Bithynia snails transmit the
SBTs. The irrigated rice field was detected as the most risky grazing place for SBT disease
dissemination. It was revealed that the vector snails release metacercariae on grass/rice plant stem
about 1 cm above as well as 1 cm lower than the water level. Animals taking or supplied grasses
cut at or under the water level from snail habitats become infected. Supply of drinking water from
irrigation channels, ponds and canals gteatly contribute to disseminate the SBT infections in
animals. Concentrated grazing of animals in a small pasture also favours transmission of SBT
diseases in farm animals. Finally, the SBT diseases are transmitted along with human settlements
as the diseases have been recorded in the off shore islands.

Studies on DNA finger printing of Fasciola and the vector snails have been conducted. Genetic
research on Fasciola isolates have revealed that pure as well as an intermediate form of F.
gigantica exists in Bangladesh. Molecular works on lymnaeid snails having different shell
characteristics showed bands of expected sizes of 18S rRNA and 16S rDNA and ITS2 genes. The
amplified and cleaned up DNA products have been sent for gene sequencing. The sequence data
will be employed for alignment and phylogenetic trees will be generated to identify the
species/strain of the snails prevailing in Bangladesh.

The research works conducted through this project have revealed alarmingly high prevalence of
the SBT diseases in farm animals. The epidemiological and ecological factors as well as the
genetic features of the parasites and their vector snails have been recognized. Based on the data
obtained on host, environment and other epidemiological and ecological factors recommendations
have been made on formulating sustainable control strategies against the diseases and their
vectors.

The epidemiological studies showed that although the diseases are prevalent throughout the
country from flood plains to the offshore islands but they are not equally distributed in all
topographic zones. The Barind Tract which is now under Barind Irrigation Project has become a
high endemic place for the SBT diseases. The vector snails also showed great variations in their
distribution. Among the farm animals, the buffaloes are the most vulnerable animals to the SBTs.
In addition to the lymnaeid and planorbid snails, the Bithynia spp, Thiara spp. and Gyraulus spp.
act as intermediate hosts of amphistomes in Bangladesh. The irrigation system contributes
significantly in dissemination of SBT diseases and rice fields are the most suitable place for
contracting SBTs infection by animals. The snails release the infective metacercariae on stem of
rice plant 1 cm above or beneath the water level.




Thus, it is necessary to collect the grasses at least 2.5 cm above the water level to avoid the
infections. Molecular studies revealed that in Bangladesh, pure F. gigantica as well as an
intermediate form prevails. The developmental antagonism where Fasciola larval development is
suppressed by the Echinostoma larval stage in snails has been established. The developmental
antagonism phenomenon can be transferred to the farmers as a tool of bio-control of fascioliasis
that will contribute a lot in reducing/controlling fascioliasis in animals. This bio-control measure
would be very much environmentally friendly, easily adaptable especially by the poor and
landless farmers and furthermore, it will help in income generation and poverty alleviation among
the poor farmers.

CM1234S5

Figure: Snail vectors of the trematodes. A), Snail vectors. La, Lymnaea auricularia; L1, Lymnaea luteola,
le, Indoplanorbis exustus, Bithynia sp; Gs, Gyraulus sp.; Ts, Thiara sp. L. auricularia; and L. luteola are
vectors for Fasciola, and amphistomes. I exustus is vector for amphistomes and schistosomes. Bithynia sp,
Gyraulus sp. and Thiara sp. are vectors for amphistomes. There are variations in distribution vector snails
in different topographic zones of the country. L. auricularia and L. luteola were not found in St. Martin’s
Island. L. auricularia could not be detected in the Barind Tract. B), Five morphologically distinct L.
auricularia snails were detected. Previously it was believed that only L. auricularia var rufescens species is
the vector of Fasciola in Bangladesh. C, Amplification of ITS2 genes from the five morphologically
distinct L. auricularia snails using specific primers. Lane, 1, 2, 3, 4 and 5 indicate snail sample 1, 2, 3, 4,
and 5, respectively (as shown in B). M, molecular weight marker. Expression of bands of different sizes
indicates the difference in snail’s species/strains.

One student completed PhD and another student is supposed to complete PhD by March 2017 and
ten students completed MS degree.

Scientific Publication:

(1) Ahasan SA, Valero MA, Chowdhury EH, Islam MR, Hussain Mondal MM, Peixoto RV,
Berinde L, Panova M, Mas-Coma S (2016). CIAS detection of Fasciola hepatica/F. gigantica
intermediate forms in bovines from Bangladesh, Acta Parasitologica; 61(2): 267-277

23. Genetic Improvement of Indigenous Sheep through Multiple Ovulation and Embryo
Transfer (MOET) technique

Prof. Dr. Farida Yeasmin Bari, Dept. of Surgery and Obstetrics, Faculty of Veterinary Science,
Bangladesh Agricultural University, Mymensingh
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The objectives of this research were to observe base line study of reproductive performances of
indigenous sheep; evaluate and establish the potential for using MOET in indigenous sheep, and
develop indigenous ram semen preservation and Al as breeding tools.

A total of 16 donor ewes and 10 ram lambs were used for observing the reproductive
performances. They were grouped into two and reared up to 2 years with traditional and
supplementation system. The supplementation system of rearing improved the reproductive
performances both in ewes and rams.

MOET work was conducted to observe the feasibility of this technique in indigenous ewes. The
donors ewe underwent with synchronization, superovulation, embryo collection and grading
(using different hormones for synchronization, superovulation hormones and their doses, embryo
collection techniques). The recipient ewes were used to transfer the recovered embryos and carry
them until delivery. A total of 48 and 42 donor ewes were used for observing the effects of
synchronization within MOET technique using Cloprostenol and FGA Sponge, respectively. Both
Cloprostenol and FGA induced oestrus in 100% donor ewes. However, oestrus was induced in
earlier time and embryo recovery rate was higher in FGAinduced donors compared with
Cloprostenol. Superovulation was induced using both PMSG and PFSH, respectively. The
superovulation, embryo recovery rate and percentages was acceptable and excellent. However,
significantly higher superovulation was observed with pFSH hormone compared with PMSG.
FGA was more suitable for synchronization of oestrus and pFSH may be the choice of
gonadotrophin for inducing superovulation in indigenous ewes.

A total of 35 (surgical), 49 (refined surgical) and 25 (laparoscopic) number of times embryos
were collected from donor ewes. The refined method yielded significantly higher embryo
recovery rate compared with initial attempts of surgical recovery. However, embryo recovery rate
was not different between the laparoscopic and refined surgical method (75.9+0.88 vs
73.2+0.76%). A total number each 15 times embryos were transferred using surgical and
laparoscopic method, respectively. The pregnancy rates were 80 and 85, respectively and lamb
survival rate was 75 and 87.5%. This is highly successful compared to commercial farms abroad.
A total of 20 MOET lamb babies are now growing in the field.

Semen was preserved using both by chilling and freezing method. The effects of different
diluents (self made and commercial) and egg yolk percentages (5, 10, 15 and 20%) were observed
to determine the best chilling method for semen quality. Al was performed by using transcervical
and laparoscopic method, respectively. The commercial diluents provided the best semen quality
than self made diluents. However, ram semen was best to use up to 24hrs of preservation
compared with 48 hrs as observed by significantly higher semen motility and pregnancy rates.
The best egg yolk a percentage was 10% to be used as an ingredient of an ideal self made diluent.

A total of 11lejaculates were examined for semen freezing effects. The effects of different
diluents (self made and commercial) and glycerol percentages (3, 5 and 7%) were observed to
determine the best freezing method. The semen was freezed for duration of 30 days and
observation for quality was performed on Day 1, 5 and 30. Al was performed both by using
trans-cervical and laparoscopic Al method. Pregnancy was diagnosed by ultrasonographic
scanning on 50 days of Al. Similar with chilling, the best motility and morphology was observed
with commercial diluents compared with self-made. The best glycerol percentage was 7%. Highly
acceptable post thawed motility and morphology percentages were observed during the
preservation time indicating the development of suitable protocol for semen freezing in the
indigenous ram. The pregnancy rates were 55, 30 and 20% following insemination with fresh,
chilled and frozen semen using TCALI
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However, the rates were 74, 67 and 54% using fresh, chilled and frozen semen using LAPAI. The
pregnancy rates using LAPAI were highly satisfactory and this was selected for Al of sheep
which require minimum invasion and time. The semen preservation and Al is established in the
laboratory.
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Figure 1: Detection of oestrus by vaginal cytology




Figure 3: Lambs produced by trans-cervical and laparoscopic artificial insemination(achievement
using chilled and frozen semen)

Two students completed PhD and eleven students completed MS degree. Moreover, the researcher
published the following scientific papers in different journals.
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Bangladesh. IOSR Journal of Agriculture and Veterinary Science (IOSR-JAVS), Volume
7, Issue 5 Ver. I. 64-72.

(ii)) Begum Fatema Zohara, Azizunnesa, Md. Faruk Islam , Md. Golam Shahi Alam and Farida
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24. Reproductive biology and genetic viability of Bele fish (Glossogobibius guiris)

Prof. Dr. Fazlul Awal Mollah, Dept. of Fisheries Biology and Genetics, Bangladesh Agricultural
University, Mymensingh

The objectives of this research were accumulating information on biology of G. giuris; analysis of
morphometric and meristic characteristics of pond (of Mymensingh region), haor (of Kishoreganj
region) and estuary (of Barisal region) stocks of G. giuris; studying reproductive biology with
special emphasis on gonadal maturation through histological observation of individuals of
selected stock; collection and domestication of individuals of selected stock used for induced
breeding; conducting trials using various inducing agents to establish a dependable induced
breeding technique and development of rearing technique of larvae for producing stockable sized
seeds.

A study was conducted to develop breeding protocol of bele (Glossogobius giuris) from three
different sources namely pond of Mymensingh, haor of Mithamoin, Kishoreganj and estuary of
Barisal. On the basis of the morphometric and meristic characteristics the haor stock of
Kishoreganj was found better than other two stocks. So, G. giuris from haor were collected and
domesticated in the ponds to use subsequently for induced breeding trials. Bele fed with chicken
viscera and trash fish at 2-5% of body weight showed significantly better growth and survival
rates compared to those provided with formulated feed. Samples of G. giuris from haor were
collected for 12 consecutive months for gathering information relevant to reproductive biology
and for histological observation of gonads to identify its breeding season. From the reproductive
biology and histological study it was found that G. giuris is a highly fecund (353,946) fish and
breeds during June to September with the peak in the month of August. Several breeding trials
using PG extract as inducing agent were given during the months of June to September to find a
suitable dose and time for induction of breeding of G. giuris. Subsequently a dose of 8 mg
PGkg-1 body weight of female was found suitable for the ovulation (94.67 %), fertilization
(92.33 %) and hatching (91.67 %) rates of eggs in the month of August. The incubation period of
fertilized eggs ranged from 35-48 h at a temperature of 270C. Different stages of embryonic and
larval development up to 48 h post-hatching were observed and described accordingly.

Morphometric and meristic characteristics of G. giuris from pond (of Mymensingh region), haor
(of Kishoreganj region) and estuary (of Barisal region) were studied. Pond stock of Mymensingh
was morphologically dissimilar to other stocks of G. giuris possibly because of confinement and
other environmental conditions. Haor stock was proved better and used for induced breeding
purposes. Study of gonadal development (ovarian and testicular) through histological observation
identified the breeding season (June to September) of the fish. The fish were collected and
domesticated successfully in pond and used for induced breeding trials. Induced breeding
technique was developed using various doses of PG extract. Different stages of embryonic and
larval development up to 48h post-hatching were examined. It is recommended that farmers may
choose the seeds from haor to culture for desired production and to develop broods for future use.
It will be easier for grower to collect wild seeds from the haor since the breeding season has been
established through histological observation. Hatchery owners may produce seeds of G. giuris
following the breeding protocol developed.
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Fig. 1: Position of ovary of female G. Giuris Fig. 2: Position of testis of male G. Giuris |

| Fig. 3: Gravid male and female G. giuris | | Fig.4: Injecting the female bele |

One Ph.D student has submitted thesis but his Ph.D result not yet published and another student
completed MS degree.

Scientific Publication:

(i) Mollah MFA, Yeasmine S, Hossen MB and Ahammad AKS (2012). Landmark-based
morphometric and meristic variations of Glossogobius giuris in three stocks. J. Bangladesh Agril.
Univ. 10(2): 375-384.

25. Development of Improved Brood Stock of Freshwater Prawn Macrobrachium
roesnbegii (De Man) through Biotechnical and Feed Management

Prof. Dr. Md. Abdul Wahab, Dept. of Fisheries Management, Bangladesh Agricultural
University, Mymensingh

The objectives of this research were to assess the problems faced by the prawn hatcheries in
regard to the production of quality prawn seeds; develop improved feed for brood-stock for
better reproductive performance; develop appropriate sex ratio in the brood management system
to maximize the number of gravid females and evaluate the impacts of improved feed and
manipulated sex ratio on the quality of eggs, fecundity, hatching success, survival and growth of
PL in the grow-out system.

A research project on the development of improved brood stock of freshwater prawn golda
Macrobrachium rosenbergii (De Man) through biotechnical and feed management was
implemented for three and half years at the Bangladesh Agricultural University, Mymensingh. A
survey was conducted on 15 randomly selected prawn hatcheries of capacities small (<30 lac PL),
medium (31-60 lac PL) and large (>61 lac PL) under private, Government (GO) and
Non-Government Organizations (NGOs) in greater Khulna, Chittagong and North-west regions.
The survey revealed that none had own brood development programme, 73% used natural berried
females, and 27% used broods from aquaculture.
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