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Krishi Gobeshona Foundation

Dedicated to Agricultural Research and Development

Established in 2007, Krishi Gobeshona Foundation (KGF)
is an institutional innovation for agricultural
research and development in Bangladesh

Vision

The vision of KGF is to foster an enabling environrant for promoting quality agricultural
research and capcity enhancement for sustaininggricultural productivity, farm incomes
and food and nutrition security.

Objectives

The major objective of KGF is to improve the quality of agricultural research to address
demand driven priority issues for achieving food and nutritional security andimprove
rural livelihoods.

Programs and Activities

KGF sponsors agricultural research agricultural research and development (R&D)
projects under four major programs viz., a) Competitive Grants Program, b)
Commisioned Research Program, c) CapacitEnhancementProgram, d) International
Collaborative Program. The Foundation implements pilot projects under a Technology
Piloting Program to help disseminate technologies generated by sponsored R&D projects.
In addition, very recently, KGF took some novel initiativesopening up new horizons in
the agricultural R&D arena of Bangladesh: (i) Technology commercialization, (ii) Data
and information services, (iii) Awareness building and technology dissemination through
media coverage elctronic and (iv) International partneship for information, knowledge
and technology exchange.



Krishi Gobeshona Foundation (KGF)
Annual Report 202122

1. Executive Summary

Established in 2007 under the Companies Act 1999 as a Bangladesh government spongwadid non
autonomous research grant making organization, the Krishi Gobeshona Foundation (KGF) has been
engaged in facilitating and fostering a pluralistic agricultiedearch environment for public
organizations (NARS institutes, universities, other government and autonomous organizations and
institutions), NGOs and private enterprises of Bangladesh. KGF sponsorship of agricultural R&D work
is organized irsevenprograns: (a) Competitive Grants Program (CGP), (b) Commissioned Research
Program (CRP), (c) Capacity Enhancement Program (CEP), (d) International Collaborative Program
(ICP), (e) Lump Sum Grants Program, {fechnology Piloting Program (TPP) afg) Technology
Commercialization Program (TCPThe first five programs address existing and emerging issues
related to agricultural development and lives and livelihoods of the farming community in the country,
and the last two programs are implemertedccelerate théissemination, uptake and, where possible,
commercialization of potentially useful technologies generated byedearch projects.

The Bangladesh Krishi Gobeshona Endowment Trust (BKGET) began funding KGF after the end of
NATP Phasd in 2013. Since the five public announcements for the award of research grants under
CGP with BKGET funding have been made in 2013, 2015 and-281201819, 202122. A total of

60 (14 under CGP 1st call, 19 under CGP 2nd call and 27 under CGP 3rd call) project grants wer
awarded, each time following a rigorous selection process by the Technical Advisory Committee (TAC)
of KGF. In addition, 8 basic research projects (BR) were awarded inZ81d BRRI and BARI.
Besides, in between the 3rd and 4th public calls, the K@Fetseiat received 19 proposals from
different organizations which were screened through the review process as per the KGF Operational
Manual. Considering their merit, TAC recommended 3 projects which were awarded 122018
following approval by the KGF &ard of Directors. Again in between the 4th and 5th public calls, the
KGF secretariat received 43 proposals from different organizations which were screened through the
review processConsidering their merit, TAC recommended 18 projects from which J&qtsovere
awarded in 20222 following approval by the KGF Board of Directors. KGF received 341 project
proposals under CGP"&all and rigorous selection process is now ongoing.

A total of 14 BKGET funded CGP projects were awarded following the llsidach were initiated

in May 2013. One out of the 14 projects was completed and the completion report was submitted in
2015, 12 projects were completed in 2016 and one was completed in 2017. Progress 8fcalGP 1
projects was presented in the prewaannual report (201¥8), and progress of only CGPYzall
projects is reported here.

Sixteen projects from among the proposals submitted in response to thé‘C&lPwkre awarded, the
implementation of which began mostly in March 2015.

Anotherthree projects under CGP42all were awarded in March, 2017 with thiggar durations. All
of the 29 call projects were completed by 2620 and reported in earlier annual reports (up to 2019
20).

Out of 36 projects under the CGP &ll, 28 were completed and reported out in earlier annual reports
(up to 202021). The progress of the remaining 8 projects is presented in this annual report for 2021
22.

In early March, 2019 KGF made the 4th public call for submission of full respanigrt proposals

under CGP. In response, 319 project proposals (¢t@pslivestock63, agricultural engineering?,
aquaculture and fisherie®, natural resource managemdBi socieeconomics21 and crossutting
issuesA4) were received out of whidtiGF shortlisted 252 projects for the rigorous process of reviews,
overviews and selection by KGF prograpesialists, TAC members and invited experts in the relevant
disciplines. In the process, 72 proposals received interim acceptance for probable aaats
proponents were invited to present the proposals for discussion and deliberations by an expert panel.
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Fifty-five of the proposals (cropkb, NRM-11, agricultural engineering, livestockl0, fisheriesl1,
crosscutting-3 and socio economi®) werescreened out for review by special ssdmmittees. The

selected proposals with sgbo mmi tt eeds observations, remar ks an
placed to TAC. These 55 proposals were categorized as (a) acceptable as first track (b) considered for
second track acceptability and (c) rejected due to one or more reasons like poor write up, inconsistency,
duplication of or similarity with ofgoing research activities by others. Finally, 36 were selected by the

KGF Board for funding. The progress of the@sejects are reported in this annual report for 2021

Projects under Commissioned Research Program (CRP) are designed and developed to address
agricultural production issues in hitherto marginal and underutilized areas of the country which could
othewise be rendered productive with appropriate technologies and interventions. Fiertar@RP
projects namely, (i) Harnessing the Potential of Hill Agriculture: Enhancing Crop Production through
Sustainable Management of Natural Resources, (ii)) Modéliimgate Change Impact on Agriculture

and Developing Mitigation and Adoption Strategies for Sustaining Agricultural Production, (iii)
Strengthening Sugarcane Research and Development in Chittagong Hill Tracts, (iv) Hill Livestock:
Increasing Livestock Prodtion in the Hills through Better Husbandry, Health Services and Improving
Market Access Through Value and Supply Chain Management, and (v) Development of Upazila Land
Suitability Assessment and Crop Zoning System of Bangladesh are being implementedandCi T

few other areas of the country. ClRAnd CRPIIlI have been completed. The first phase of CRP Il
project has been completed and the second phase is in progress.

Out of the four projects initiated earlier under the Capacity Enhancement Program (@ER)e in
progress in their second phases such as, (a) Capacity Enhancement of NARS through Agricultural
Research Management Information System (ARMIS) the 1st phase of which ended successfully in
2016, and a KGF grant award for the 2nd phase has bedsn, rtb) Adaptive Trials on Seaweed
Cultivation in Coastal Areas, in second phase now. The other two, i.e., (1) Mitigating Greenhouse Gas
Emission from RiceBased Cropping Systems through Efficient Fertilizer and Water Management, and
(2) Skill DevelopmentTraining for Scientists, Field Veterinarians, Livestock Workers and
Poultry/Dairy Farmers. CER/ ended in 20120. Two new CEP projects, CBP(Capacity building

for some field level extension workers of DAE, DoF and DLS as well as some progressivs fafrme
some selected areas of Bangladesh) and-WE@mproving Research Qualities of ARIs through
Review and Evaluation by an External Panel of Experts) were initiated recentlyZ2P2hd are
ongoing.

KGF also explores avenues of undertaking collab@aesearch programs with universities and/or
organizations of developed countries under the International Collaborative Program (ICP). Out of the

past ICP projects (until 20221) viz., (a) Cropping System Intensification in the Salt Affected Coastal

Zones of Bangladesh and West Bengal, India, (b) Nutrient Management for Diversified Cropping in
Bangladesh, and (c) Incorporating Salt Tolerant Wheat and Pulses into Small Holder Farming Systems

in Southern Bangladesh, I&Rvas completed and reported outlie 201920 annual report. The other

two are continuing, beingmplemented in collaboration with Murdoch University, Australia and
University of Western Australia funded jointly by KEBKGET and ACIAR. One new ICP project, (a)
fiDevelopment of Shofuration ColdTolerant Rice Varieties fddoarAr eas of Bangl ades|
by BKGET-KGF and IRRI (International Rice Research Institute) wisated in 202€21. In 2021
22, two new | CP pr Gusminablse mawagement of soil lealtlatb eollaieldg a )
and farmers6 incomes under resilient production
security, i mpr ov ed fuhdedaldy BRKGEEGH and ICAR®DA {Intematidnal o ,

Centre for Agricultural Research in Dry Areas) afm) AfManaging wheat Bl ast
Identification and introgression of Wheat blast resistant gene(s) into varietal development and rapid
vari et al d funslest by BK GEAKGIF and ACIAR.

=}

Fifteen lump sum grants (LSG) were made in 202Q0 stualy special problems or emerging issues in
Bangladesh agriculture. One of the LSG projects was completed and reported in tzd 20@Wial
report. The remaining five are ongoing. In addition, in 2021nine LSG projects were initiated. The
LSG projects B8 meant for shotierm (612 months) intensive studies, except one project
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(AMdaptability trial of promi sing saline toleran
which has a time frame of 36 months, this being an adaptability trial with heatwarieties for the

saltaffected coastal regioithe results and findings of these studies may be helpful in developing and
designing full research projects in the future.

In order to expedite dissemination and uptake, KGF pilots promising techrsotgierated earlier by
CGP projects. All except one pilot projects ended by 2Z,9ne ended in 20221 while a new three

year pilot project began in February 2020. In 2098 KGF took a novel initiative for technology
dissemination, the Technology Coraruialization Program (TCP). The TCP began with a project that
involved upscaling of production of two broiler chicken strains developed at BAU and popularization,
dissemination and branding of live and dressed chickens through a pilot project undegathe le
framework of a tripartite agreement among BAU, the technology inventors and KGF. This TCP project
is ongoing.

Research institutes, universities, some government organizations, NGOs, private entrepreneurs, such
as, BARI, BRRI, BJRI, BAU, BSMRAU, HSTURajshahi University, CVASU, Sylhet Agricultural
University, National Institute of Biotechnology (NIB), DoF, PUBSS, etc. are involved in the
implementation of these projects as recipients of KGF grants. The Project Coordinators/Pls prepare
their respectivgroject briefs and inception reports following prescribed formats and regularly submit
technical and financial progress reports to KGF.

Achievements and highlights of the completed projects and implementation progress of the ongoing
projects arg@resentedbriefly in this annual report for 20222,

In addition to regular activities like management ofgming projects, monitoring, reviewing and
evaluation, KGF organized meetings of the Board of Directors and held research review workshops. In
the year 20222, KGF arranged five Board meetings (789", 80", 815tand 829), two meeting (36

& 37" of the Technical Advisory Committee (TAC), two (18 15" Annual General Meetings (AGM)

and one Extrardinary General Meeting {EEGM).

In the vyear under report, KGF organized and held 25 workshops on project
inception/coordination/annual review/completion report participated in by working scientists of the
KGF sponsored projects, KGF professionals and relevant reviewers and experts invited by KGF.

As invited experts, the Executive Director and other KGF scientists participated in 35 meetings,
seminars and workshops organized by national and international organizations such as BARC, NARS
institutions, universities, CIMMYT, ACIAR, FAO, IRRI, INGOs, N@& etc. Several national and
international delegates visited KGF and exchanged views with the Executive Director and other KGF
professionals. Due to the Covid pandemic, many of the meetings and workshops were held virtually
using online platforms. Alsduring the year, two more workshops were organized by KGF attended by
Honorable Minister for Agriculture, Senior Secretary, Ministry of Agriculture (MoA), Executive
Chairman, BARC, eminent agriculture experts of the country and KGF professionals. Akvkese

and activities were supported by BKGET funds. Besides, KGF responded to queries from different
bodies like MoA, BARC, KGF and BKGET Board, etc. through reports or presentations. In addition,
KGF specialists participated in a series of workshoparorgd by BARC since March 2022 to identify

the field problems for research in and made valuable contributions for the preparation of the agricultural
strategy plan up to 2041.

A list of members of the KGF Board of Directors and General Body, a listgpleted and oigoing

projects under CGP (1st, 2nd, 3rd and 4th Calls) and Basic Research), CRP, CEP, ICP, TPP and TCP,
KGF statement of expenditure (SOE) for 282, tentative work plan for 2@223, proposed budget

for 202-23 and the audit report for 20-22 are presented in Anne 2, 3, 4, 5 and 6, respectively.
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2. Introduction

2.1 Background

The Krishi Gobeshona Foundation (KGF) is a grants awarding organization established in 2007 under
the Companies Act of 1994. It is an institutional innovation to foster and sustain a competitive
environment for public and private institutions, enterprésas NGOs engaged in agricultural research

and development (R&D) in Bangladesh. KGF creates a common platform, with a pluralistic approach,
for interactions, cooperation and collaboration among the stakeholders in the fields of agricultural
technology genation, validation and dissemination. The Foundation also facilitates capacity
enhancement through human resources and infrastructure development. To proceed with its mandate of
facilitating quality research, technology generation and dissemination irgticelture sector, KGF
cultivates and maintains close partnership and collaboration with national and international scientific
communities. Financial support for KGF is provided and sustained by the profits of an endowment fund
maintained by the Bangladedtrishi Gobeshona Endowment Trust (BKGET) created by the
Government of Bangladesh (GoB) in 2008.

The Foundation functions with autonomy and transparency under the supervision of a Board of
Directors (BoD) and a General Body (GnB). The General Body of E@isists of fiteen members

and the Board of Directors consists of seven members elected from among the members of GnB. The
GnB members are distinguished personalities from different disciplines of agriculture representing both
public and private sectord @angladesh. KGF is closely associated with mainstream agricultural
research institutions and organizations in Bangladesh through BARC. The Executive Director,
appointed by the BoD, is the Chief Executive of KGF. The Foundation sponsors various R&Dbngrogra
covering crops, livestock, fisheries, natural resources management, climate change adaptation,
unfavorable ecosystems, commercialization, marketing, value chains and other cross cutting issues.

2.2 Programs of KGF

2.2.1 Competitive Grants Program (CGP

KGF provides funds and technical support to address location specific, demand driven, multi
disciplinary shortto mediumterm research projects involving public and private sectors through open
circulars inviting proposals related to thematic areassiogurontier research, safe and nutritious food,
onfarm applied and adaptive research including marketing, agricultural commercialization,
socioeconomics and value addition. During the process of implementation of CGP projects, it was
realized that, in@me cases, the problems to be addressed required prior understanding through basic
research. To address this concern, the two major NARS institutions of the country, BARI and BRRI,
were asked to submit proposals on basic research for funding from KGE.grbgscts, related to rice,

potato and sesam@greimplemented under a special program, termed Basic Research (BR).

2.2.2 Commissioned Research Program (CRP)

Agricultural production in unfavorable ecosystems of Bangladesh is hindered by region specific
problems and constraints. Given the need for harnessing the production potentials of these unfavorable
ecosystems and enhancing their contributions to the mhfignicultural output, KGF organized a series

of consultation meetings with heads of different research organizations and other relevant stakeholders
and identified a few vulnerable areas of national importance like the Chattogram Hill Tracts (CHT),
coasal ecosystem, drouglprone northern and northwestern regions and impact of climate change on
agriculture. Concept notes on these agricultural research and development issues were prepared and
placed before the KGF Technical Advisory Committee (TAC) amasaquently, before the KGF Board

for consideration. TAC recommended and the KGF Board approved the concept notes and suggested
to include thehaor areas in CRP. The concept notes, upon further consultation with renowned
agricultural experts, were develap@&to full research proposals prioritizing the research topics and
agenda. Finally, the following five projects were approved by TAC and the KGF Board:
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a. CRPRI. Harnessing the potential of hill agriculture: Enhancing crop production through
sustainablemanagement of natural resources

b. CRRIl. Modeling climate change impact on agriculture and developing mitigation and

adaptation strategies for sustaining agricultural production in Bangladesh

CRPRIII. Strengthening sugarcane research and dew@apin the Chattogram Hill Tracts

CRPRIV. Hill livestock: Increasing livestock production in the hills through better husbandry,

health service and improving market access through value and supply chain management

e. CRRV. Development of upazila land suiifity assessment and crop zoning system of
Bangladesh.

2o

CRPI1 and lll ended and were reported outaimpreviousg201920) annual report. The first phase of
CRPRIl ended in June 2019 and the project outputs were reported in the KGF annual report for 2018
19. The second phase of GlRBbegan in 2020 and is ongoing along with GRPand CRRV.

2.2.3 Capacity Enhancement Program (CEP)

KGF arranges sherto mediumterm training programs in relevant areas for capacity enhancement of
scientists from NARS ingutions, agricultural universities and NGOs, so that they can design and
develop research projects to address agricultural problems and implement them independently and
successfully. KGF also provides financial support for capacity building in terms sefroh
infrastructure and facilities developme@ut of the four projects under the Capacity Enhancement
Program (CEPY}hree projects viz., (aJapacity Enhancement of NARS through Agricultural Research
Management Information System (ARMIS) (CGBP(b) Mitigating Greenhouse Gas Emission from
Rice-Based Cropping Systems through Efficient Fertilizer and Water Managemerd (CERd (c)

Skill Development Training for Scientists, Field Veterinarians, Livestock Workers and Poultry/Dairy
Farmers (CERV) ended and were reported out in previous annual reports (up teZ)20@ne project,
fAdaptive Trials on Seaweed Cultivation in Coastal Arg2BRI | ) 0 i s Teovomew CEPui ng.
projects, CEPV (Capacity building for some field level extension workers of DBBF and DLS as

well as some progressive farmers of some selected areas of Bangladesh) avill ({D&fPoving
research qualities of ARIs through review and evaluation by an external panel of experts) were initiated
recently (202422) and are ongoing.

2.24 International Collaborative Program (ICP)

KGF also sponsors international agricultural R&D programs in financial and technical collaboration
with overseas universities, research organizations and international agricultural development agencies
under thdnternational Collaborative Program (ICP). The Foundation, until 201 $ointly sponsored

four ICP projects viz., (a) IGP Cropping Systems Intensification in the Salt Affected Coastal Zones

of Bangladesh and West Bengal, India, (b)HICAutrient Management for Diverse Cropping in
Bangladesh, and (c) IGI: Incorporating Salt Tolerant Wheat and Pulses into Small Holder Farming
Systems in Southern Bangladesh. 4IGPas completed and reported out in the 220%nnual report.

The other two, i.e., IC and ICRIIl, are continuing, beingmplemented in collaboration with
Murdoch University, Australia and University of Western Australia funded jointly by B&GEET

and ACIAR. One newlICP project (ICP V )Develdpment of ShofDuration ColdTolerant Rie
Varieties forHoarAr eas of Bangl ad e s-Blovhiehasdeing enplemertied gintly n 2 0 2
by the Bangladesh Office of the International Rice Researtitubes(IRRI) and the Bangladesh Rice
Research Ingute (BRRI) funded by BKGEKGF and IRRI.Anothernew ICP projecti Managi ng
wheat Blast in Bangladesh: Identification and introgression of Wheat blast resistant gene(s) into varietal
devel opment and r ap futdledbpKGHRBKIGET) arddCIMMY e (ACIAREWAas o n O
initiated in 202122.

2.2.5 Lump Sum Grants (LSG)

Lump sum grants are meant for sh@itm (68 months) intensive studies on special contemporary
problems or emerging issues of regional or national importance in Bangladesh agriculture. Results and
findings of these studies may be helpful in developingdasigning full research projects in the future.

This program was initiated in 2021.
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2.26 Technology Piloting Program (TPP)

Projects under TPP aimplemented for technology dissemination to the end users. Important and
promising technologiegienerated by CGP and other projects having potentials of substantially
enhancing productivity and production in the varioussedtors of agriculture in Bangladesh are first
scrutinized and their extrapolation domains thoroughly evaluated by a teamedsdrpluding Desk
Officers of KGF through FGDs, KllIs, personal consultations and field visits. Selected technologies are
then incorporated into TPP projects for financing and implementation by KGF in partnership with
DAE/NGOs to promote and foster largeale farmer adoptiorAll earlier TPP projects ended and were
reported in previous annual reportsnéw threeyear pilot projectfiProductivityenhancement ajoor

and chewingypesugarcane through management of major diseases e gan i n February
ongoing.

2.2.7 Technology Commercialization Program (TCP)

TCP was initiated in 2028 9 wi t h a pr o j-BeocChickenrConservatierdand Pildiing U
Producer Group Farmingo desi gnhe lkgalfframmneworkdor thim ol o gy
project consists in a tripartite agreement among BAURES (on behalf of BAU), the technology inventors

(two professors of BAU) and KGF. The organizations involved in this technology commercialization
initiative are BAU, Palli Karre-Sahayak Foundation (PKSF) and Protein Mart BD Ltd. (private
enterprise). This is the first initiative in Bangladesh to commercialize technology to fetch returns from
research investment through a legal framework.

2.3 Technical Advisory Committee (TAC)

The Technical Advisory Committee (TAC) plays a key role in the processing and recommending of
research proposals under different programs of KGF. It is an independent body formed by the Board of
Directors with members from among highly reputed and expmrteexperts in different fields of
agriculture. The main tasks of TAC are to: i) provide strategic guidelines ensuring the quality of research
and its relevance to the countrybds goals and obj
issuesappropriate for calling proposals under KGF funding, iii) recommend resource allocations for

CGP projects/programs, iv) identify areas for new initiatives, and v) overview the proposals reviewed

by peer reviewers and make recommendations to the KGF Board.

2.4 Grant making process for CGP projects
KGF follows standard procedures for grant making. The greatest share of project funds is allocated to
CGP. The flow chart of the competitive grant making process is shown in Fig. 1.

2.5 Accomplishments during 202822

This 12th Annual Report of KGF covers activities carried out during the period July 2021 to June 2022.
During this period, a total of 68 projects were in operation under different programs related to crops,
livestock and fisheries. Various institutions wenvolved in implementing the projects. Seetgse
distribution of the projects under the different programs is shown in Table 1.

2.6 Financial progress

In the reporting period of 20221, KGF received Tk. 45,78,76,000 from BKGET and the expenditure
made was Tk. 43,91,34,000, i.e., 98% of the funds. Thus, the progress in program implementation,
financewise, was satisfactory.

2.7 Other activities

For themanagement of ongoing projects under different programs, KGF performed regular desk and
field monitoring and evaluation of the projects, arranged review workshops, consultation meetings, etc.
KGF also organized arranged Board meetings, GnB meetings lagidcoinsultative group meetings
during the period under report.
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Identification of priority researchable areas/issues in thematic areas of each sub-sector of agriculture by TAC
followed by Board approval

Public call by KGF for submission of research proposals on specific researchable issues under thematic

areas following a prescribed format within one month

Screening of the proposals by TAC/KGF professionals following some specific criteria

Peer reviews of the responsive proposals (technical, physical, financial and conceptual aspects) by
expert reviewers following some specific criteria and score sheet (80% score)

Overview and short listing of the reviewed proposals by TAC based on qualifying score

Appraisal (oral presentation) of the short listed proposals by probable Pls before TAC (20% score)

Ranking and recommendation of the proposals by TAC for Board approval

Issue of award implementing organization(s) for implementation of the project s to successful Pls for
rationalization (technical and financial) of the approved project proposals if needed in consultation

with KGF expert professionals
Signing of MoU (terms and conditions) between KGF and head/authorized person of the
implementing institution

Fig. 1. Flow diagram showing grant making process for CGP projects

Table 1. Sectorwise distribution of projects under different programs in 202122

Total Sectorwise project
proje (No.)
Programs cts Crops |  Livestock |  Fisheries
(no.) “Implementation status
CP|OP|RP|CP|OP|RP|CP|OP|RP
3rd Call 5 3 2
Interim ) 3
CGP | 4th Call 18 12 3 3
Interim-II 18 14 2 2
Basic Researcl] 2 2
CGP total| 46 8 12 | 14 8 2 2 3 2
CRP 3 2 1
CEP 2 1 1
ICP 3 1 1 1
LSG 11 4 5 1 1
TPP 1 1
TCP 1 1
Grand total 67 13 | 22 | 16 5 2 3 4 2

"CP = completed projects; OP = ongoimgjects; RP = recently initiated projects (projec
except LSG, which were still in thé'year of implementation)
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In the year 20222, KGF arranged five Board meetings {789", 80", 815tand 829, two meeting
(36" & 37" of the TechnicaAdvisory Committee (TAC), two (I2& 15" Annual General Meetings
(AGM) and one Extrardinary General Meeting {EEGM).

In the vyear under report, KGF organized and held 25 workshops on project
inception/coordination/annual review/completion regmatticipated in by working scientists of the
KGF sponsored projects, KGF professionals and relevant reviewers and experts invited by KGF.

As invited experts, the Executive Director and other KGF scientists participated in 35 meetings,
seminars and workspes organized by national and international organizations such as BARC, NARS
institutions, universities, CIMMYT, ACIAR, FAO, IRRI, INGOs, NGOs etc. Several national and
international delegates visited KGF and exchanged views with the Executive DirectthandGF
professionals. Due to the Covid pandemic, many of the meetings and workshops were held virtually
using online platforms. Also during the year, two more workshops were organized by KGF attended by
Honorable Minister for Agriculture, Senior Setary, Ministry of Agriculture (MoA), Executive
Chairman, BARC, eminent agriculture experts of the country and KGF professionals. All these events
and activities were supported by BKGET funds. Besides, KGF responded to queries from different
bodies like M@, BARC, KGF and BKGET Board, etc. through reports or presentations.

BARC organized several workshops to identify the field problems for research in participation with
different stakeholders of NARS Institutes, Extension Agencies under NATP projectibhggmilarch

2022. KGF participated in these stakehol dersbo

preparation of the strategy plan by 2041.
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3. Research Highlights

3.1 CROPS
3.1.1 Competitive Grants Program (CGP)

i

Remote sensingnd geospatial modeling are being used to assess agricultural cropping patterns and
resource availability to recommend and facilitate sustainable crop intensification in the drought
prone Barind region. From remote sensing image processingeagronmeial resources geo
databases were developed, including topsoil texture, soil reactivity, waterbody, soil consistency,
land type, etc. which will be used for crop suitability assessment.
Application of organic manure like biochar and poultry manure along watluced doses of
inorganic fertilizers improved soil fertility and significantly increased ysd benefitcost ratio
(BCR) of the trial crops such as pumpkin, sweet potato and Indian spmelear areas oBogura,
Jamalpur and in Sirajganj districts.
In Bangladesh, many underutilized fruit trees grow without much care largely homebtdiusdid.
studiessofedaandjamburawere found to be more adaptive tHatkon Sofedaandjamburawere
found to have théwest mortality (17%) compared with the high mortality (27%lpikon Four
different types of disease in fruit trees have been found at different locations of Bangladesh. A
seedlesyilati gabwas registered as BAKGF Seedless Bilati Gab 2.
Technologes for the production of valeagdded jackfruit products such as, fresh cut jackfruit bulb
(ripened), fresh cut tender jackfruit and jackfruit jam have been standardized and their nutritional
and sensory qualities evaluateatroduction of newly developadlueadded jackfruit products to
the domestic markets as well as to international markets which could contribute to the GDP of the
country.
Seed treatment with Bordeux mixture @10g per kg seed + application of -Toamaost in pit +
foliar spray of Tritio-leachate (Trichomax@10ml/L) + hand picking and destruction of infested
flower/pods and shoots atday intervals + installation of yellow sticky traps and sex pheromone
traps for Maruca + alternate spraying of Azadirachtin (Fytomax @ 1.5ml/L) ardABamectin
(Antario @ 2g/L) of water at weekly intervgterformed best in terms of reduction of insect and
disease infestation/infection, increase of marketable yield and marginal benefit cost ratio in the
cultivation of country bean.
Fusariumwilt (FW) and gummy stem blight (GSB) are the major diseases of watermelon caused
by fungal pathogeng-usarium oxysporunt. sp. niveum (FON) and Didymella bryoniae
respectivelyMorphologies of th&. oxysporunandDidymela bryoniaésolates showedariability
and indicated varying infection abilities. Seed treatment with Provax, foliar spray with Amister Top
and Companion and soil inoculation with biocontrol agents such as, Decoprima dndgcide
were found to be highly effective in controllifiyV and GSB diseases of watermelon.
As high as 40% bacterial wilt (BW) infection in eggplant and 6% infection in tomato were
detectedn major vegetable growing areas like Narsingdi, Bogura and Thakurgaon, the vegetable
growing regionsThirty-five isolates of R. solanacearumwvere collected and preserved. Thisiy
germplasm of eggplant and 16 of tomato showed resistance to BW. Burning of rice husk was found
to be most effective in minimizing BW followed by biochar @3t/ha. Stable bleaching powder @
25kg/haalso efficiently controlled BWBacillus sp. 38 proved to be potentially effective as a
biocontrol agent against BW.
A combination of sand and sawdust in equal proportions was found to be a good growth medium
which can be recommended for lilium bulb puction through scalinglhe removal of spikes for
producing quality bulbs and the use of smalB2.4 cm) medium 2.4-3.0 cm)and large 3.1-3.7
cm) sized bulbs as palnting materials may be recommended for lilium flower production. Lilium
production came optimized througplanting between November 15 and December 01, but planting
can be done up to 15 February for extending the flowing time in the market.
LED light can improvelisianthusplant growth in controlled environments. The emergence of
seedlings was improved by the red light spectrum. High dose#rofien were found to have a
synergistic effect on the growth and flowering attributes of lisianthis. Sole application of
calcium and zinc was found to enhance lisianthus growth and floslated attributes. Als@ml/L
foliar application of a coppdrased zinc nano fertilizer significantly increased flower yield and
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vase life of the flower. In additionwb applications of thiowa at a concentration of 1500 ppm
were also found to be effective in increasing lisianthus flower production.

A simple protocol for green synthesis of Ag, CuO, ZnO,,SiMgO and K nangarticles was
developedDholkolni mediated AgNPs significantly redutenycelium growth ofR. solani In

vitro results also revealed that AgNPs had the potentiality of mycelial growth inhibitigh of
oryzaecausing blast disease of ricgreen synthesized K and Cu@noparticleswere found to

create arnhibitory zone on bacterial growth. The ngparticlescould be useful in the management

of major rice diseases like blast, sheath blight and bacterial blight in the future.

Aquifer Storage and Recovery (ASR) is a concept of artificial recharge anctdextly been
promoted by Bangladesh Delta Plan 2100. ASR f
logging in the peak monsoon and, later, in the-pasisoon period ASR allows farmers to access
good quality irrigation for their dry season crops. ASRaddition, helps mitigate the salinity
problem of groundwater in the coastal region.

The use of biochabpased fertilizers may help increase nutrient use efficiency in crop agriculture in
the country. Biochar was produced from sawdust and modified ghrdifferent techniques.
Biochar based nitrogen fertilizer was developed and among the formuldiiookar, nitrogen

(urea) and batonite were found to be better in terms of granulation quality (e.g., firmness and shape
of the granules) while biochauitrogenclay also performed well.

Boro rice can be cultivated in areas near the river Burishwar in the coastal region by storing fresh
or low-salinity water in the canals with the help of earthen embankments-esgktyyha of fallow

land were brought undeultivation that helped increase land productivity. More than 450 tons of
rice grain were harvested from farmers6 fields
which was nearly one crore taka. The latest BRRI MV Boro varieties were populariaed tw
upazil as. Farmers6 awareness about irrigation
water was raised.

The development and adoption of climate smart crop vareteesssential to sustdwod security

in the face of threats of climate changenong three districts surveyed (Thakurgaon, Jamlpur and
Sunamganj), climate resilient crop was found in 53.94 % cases. Farmers appreciate high yields
(21.83%), disease and pest resistance (21.06%), good taste (19.44%), abiotic stress tolerance
(11.97%).

For sensebased precision agriculturan indigenous loT sensor package has been designed,
developed and assembled using locally available components to genertiteedadld data. A

mobile app representing the possible interfaces and relative ®edturéhe end user has been
developed and is being improved.

Three different Rabi crops like potato, cabbage and French bean were cultivated with sugarcane
as afirst intercrop followed by mungbean as a second intercrop in various areas of the Chattogram
Hill Tracts (CHT).Among different first intercrops, cabbagedaFrench bean performed well in

terms of economic return. Farmers were trained on improved production technologies and
hygienicgoor production.

On-farm adaptive/validation trials on premium quality rice (PQR) varieties were condudtaat
upazilas oftwo districts, i.e., Raiganj and Tarash of Sirajganj and Sherpur and Dhunat of Bogura.
BRRI dhan63 performed very well in the Boro 2622 season in the pilot production initiative.
Farmers preferred this variety for its relatively high grain and stral gied long, slender grains.

BRRI dhan50 and BRRI dhan81 also performed remarkably well at the test locations. However,
farmers preferred BRRI dhan63 to either BRRI dhan50 or BRRI dhan81.

The iice transplanter cum mixed fertilizer applicator machine care dertilizers as well as
transplanting time while the muitow power weeder can substantially minimize the time and labor
cost of weeding. Both the head feed and whole feed combine harvesters are becoming popular with
rice farmers of of Bangladesh. Tbembine harvester reduced postharvest grain loss significantly,
grain loss with the head feed combine harvester being <1% and that with the whole feed combine
harvester being slightly greater, about 1.15%.

The project is being implemented. Baseline sysvndicated that there was scope for the extension

of BARI released vegetable varieties along with other HYVs of vegetable in the above mentioned
char areas. Theharfarmers need training on integrated crop management practices to increasing
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the produdvity of newly introduced vegetable crops. The yields of cabbage and cauliflower under
integrated management (IM) at both Kaunia and Sariakandi were significantly higher than those
obtained with fId)rThiewas tdue fprrother vegetalgéson o n

There is a good scope for the extension of BARI released vegetable varieties along with other

HYVs of vegetable in thehar areas of Sarikandia of Bogura and Kaunia of Rangpur. The yields

of cabbage and cauliflower under integrated managementaiMoth Kaunia and Sariakandi

were significantly higher thanlM)tThiswastruefort ai ned
other vegetables, too.

Inastudyofcrop genetic resources and food value cha

by the Gl obal Institute for F®OIOdd bSecsur irteysi (s@laF
wheBRmg8ene introgressed and mut anttlsr)o wegeh ec rpdieqi
mardasisi sted sel ecSanopnl easn df rfoine |7d raiscseayv.ar i eti es
Sel eRARId Mosur (lentil) varieties have been col
BARI , l shurdi , Pabna. These samples wildl be ai
profiling, phytochemical composition and energ

A survey was condtied in seven onion growing districts of Bangladesh namely, Faridpur, Rajbari,
Magura, Bogura, Lalmonirhat, Pabna and Gazipur to identify the microorganisms associated with
important pre and postharvest diseases of onion. Thaergle blotch, black mold ahsoft rot
diseases of onioare predominant in most places of the country. Four onion lines vizGAG

384, AGGAZ-380, AGB0g423AF5 and AB4 (379) were found promigiragainst the purple
blotch disease. The fungicidé®ovral, Amister Top, Score 250E@aTilt 250EC were found to

be relatively effective in controlling the purple blotch disease of onion.

Up to 49% vyield reduction of Boro rice due to water stress at the reproductive phase was recorded
in haor areas of Sunamganj. The alternate wetting @nghg (AWD) method could save-2
irrigations and at the save time ensure high Boro rice yield.

Eleven country bean genotypesaitate sowing situation (later than 15 November) were evaluated.
Sikribi Sheem 1, Goalgadda and Kanchan outperformed thegghetypes in terms of green pod
yield (55.08 kg, 47.88 kg and 36.11 kg per decimal, respectively). BARI Jhar ShaethBARI

Jhar Sheer2 gave appreciable green pod yield with November and December sowing times. For
extended harvests of green pods @rfeh bean staggered sowing with closer spacing was found to
be promising.

Year round vegetables and fruits can be cultivated with some renovations of the existing
sorjan systems in southern Bangladeshad® tolerant crops like pineapple, turmeric and
ginger could be cultivated as intercrops with the existing guava and golden apple fruit orchards.
Fodder crops (Packchong, German grass etc.) could also be cultivated on sorjan edges for livestock
and also to reduce the erosion of soil from the sorjan bed.

Basic Research (BR)

i

Based on phenotypic and molecular screening, 5 outstanding genotypes were selected as potential
parents for breeding wheat for heat tolerance. A breeding design was developed and 37 crosses
made to get heat tolerant progenies. Egdygeration materials have been selected from several
crosses. All basic genetic analysis will be completed by December 2021.

Chloroplast genomes of potato varieties BARI 4k, 53, 72, 73 and 77 have been sequenced.
Fifteenpromising lines of potato haveeen found to be tolerant of heat stress and 14 lines have
been found to have late blight resistance. Two markers linked to heat tolerance (STM1019,
STG0001) and four markers (STM1004, STM1088M0025, STM0025, STM2013, STM1049_2
linked to late blight réstance have been found.

3.1.2 Commissioned Research Program (CRP)

i

Climate change (CC) models predict that2®p0, precipitation will be the highest in the eastern

part of Bangladesh while it will be the lowest in the navtstern part. Rickeaf and eck blast
disease incidences have been found to increase in high temperature and humidity sifuregions.
emissions of greenhouse gases (GHG) can be minimized depending on the crop grown and its
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management. Growing maize and wheat crops are beneficiaetprestering COfrom the
atmosphere. Rice is responsible for negligible amounts (about 180 kg C/ha) of the net GHG
emission which can be further minimized if shduration varieties are grown and the alternate
wetting and drying (AWD) method of irrigaticand efficient fertilizer management practices are
adoptedLarge, medium and small livestock farms emitted 2.27, 1.51 and 1.27 rkii@®; eq

per year, respectively. Temperature fluctuations greatly influenced egg parameters of fish.

An online GlISbased software Crop Zoning Information System (CZIS) has been developed and
hosted into the government National Data Centre cldugiobile appn a med o6 Khamar i 6
developed as a handy tool to empof@emers and other agriculture stakeholders witkcmmeeded
information relevant to agriculture productivity. The app/software can be downloaded and installed
from the Google Play Store or from the websitew.cropzoning.gov.bdUsers of CZIS/mobile

app will ge locationbased information on suitable crop, profitable cropping patterns, crop variety
with their yield and duration, crop specific fertilizer recommendation, upazse crop zoning
information and upazitaise cropping pattern information with grosgargin and benefit cost
ratios.

3.1.3 Capacity Enhancement Program (CEP)

U Thetotal number entries into the database ofafecultural research database project (ARMIS)

reached 34,928 by 20Z1 with new entries numbering 8,428. This database is yeahlilable
and accessible at http://armis.barcapps.gofobeny interested user from anywhere in the world.
The newly releaseseaweed cultivarBARI Seaweedl and BARI Seaweed were successfully

h

-

C

grown in open sea at Rej ukhal and Nuniarchar e

cultivation technique for producing seaweeds in open sea was introduceldypitiea boergesenii

was successfully grown at Rejukhal using this new tdolgyo Some success was also achieved in
producingGracilaria andUlva at an offshore shed using an artificial light source and nutrition
media. Several recipes with seaweeds were developed.

In an initiative to enhance capacity of manpower belonging ticwdtyral extension agencies of

the country through a training of trainers (ToT) program on agricultural technologies, 240
participants received training in these 8 batches at different locations of the country. The program
building process of the ToT wasry participatory, intensive and unique through the interaction of

all relevant stakeholders.

A tenrmember External Panel of Experts (EPE) headed by a Chairman was formed for review and
evaluation of 6 agricultural research institutes (ARtformation egarding research capacity,
guality and management are being collected from six ARIs. (BARI, BJRI, BRRI, BINA, BSRI and
BWMRI). Weaknesses and limitations related to different aspects of research capacity (both
physical facilities and technical skills) anesearch project implementation processes at the main
centers and regional stations will be identified through the EPE visits, observations and reviews and
recommendations for improvement of research and physical facilities and management will be
prepared

3.1.4 International Collaborative Program (ICP)

i

In detailed field experiments under an international collaborative project (ICP) involving KGF,
ACIAR, Bangladesh NARS organizations and Murdoch University, Australia, it was observed that
with proper maagement, including mulching, dry season small scale supplemental irrigation with
fresh water, use of salt tolerant crops/varieties and recommended fertilizers satisfactory yields of
both wetland and upland crops could be obtained in the southern caklistahseas of the country.

The effect of appropriate fertilization in enhancing yields of various crops andugpuibd soil

fertility was obvious in the many fertilizer

districts. Conservation agriculte practices like strip cropping and minimum tillage showed
promise as a method of facilitating crop establishment at optimum times, resource conservation and
maintenance of soil fertility without significant crop yield penalties.

In an ICP project (KGHRRI-BRRI) on the development of shalttiration, coletolerant rice

varieties for thenaor regions of Bangladeslthree shorduration breeding lines showed a vyield
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advantage at least 0.5 t*haver the check variety BRRI dhan28. Among these three lines,
BR11894R-R-R-R-169 line showed strong cold tolerance at the reproductive stage. This line, in
view of itssignificant cold tolerance at the reproductive stage and even under a 20°C cold stress
regime at the most sensitive booting phase across allsiggshe advanced to the variety release

trial stage. In addition, some promising advanced breeding lines showing cold tolerance at the
reproductive stage were identified which need further evaluation to determine the best and most
suited lines for théaor environment.

U Inanother ICP project (BWMRI, KGF, CIMMYT, ACIAR), 4170 wheat genotypes inclubdiegd
wheat, winter wheat, durum wheat, synthetic lines, landraces etc. from germplasm stocks of
CIMMYT -Mexico, Bangladesh, Indiafghanistan Japan, Nepal and Canada were evaluated under
artificial inoculation conditionsTen lines were found resistant and among them, BAW 1272, BAW
1286, BAW 1390 and BAW 1394 were found to be most promising. One hundred andsingley
crosses, 3 top crossand 10 back crosses were made to develop wheat blast resistant lines using
locally adapted cultivars at BWMRI, Dinajpi8eventyfive block demonstrations were conducted
in 5 Districts Meherpur, Kushtia, Jashore, Magura and Narail)issaininate seedd oesistant
varieties to farmer of wheat blast prone areas.

3.1.5 Lump Sum Grants Program (LSG)

U Lead (Pb) poisoning of domestic animals and humans resulting from the toxic wastes of a factory
in the Barasia village and surrounding areas, Magura Sadarilapavas detectedThe Pb
contamination level in areas surrounding the epicenter (Pb extraction factory) was high which
gradually decreased with distancen@nunity awareness building programs regarding Pb exposure
and management techniques for safetyhofman, animal and environment in and around the
affected area of Magura Sadar upazila were organized.

0 In terms of area per super maximum honey yield was obtained with the comb cassette method
utilizing bee hives. The comb cassette method increased hméypy 74.77% over that obtained
with the traditional method during the litchi blooming period.

U Minor cereal crops occupied 4813 ha, where 28420 farmers were involved. Barley, millets viz.,
foxtail millet (kaonr), proso millet ¢heend and pearl milleti§ajra), and oats were the noticeable
minor cereals. The majority of the minor cereal crops were foxtail millets (63.0%), grown in 38
upazilas of which Shariakandi (Bogura), Ulipur (Kurigram), Munshiganj Sadar, and Saghata and
Fulchori of Gaibangha distristwere the major one%/arietal improvement, market chain
development and value addition are essential for increasing production of these crops. Creating
farmers' and consumers' awareness about the health and nutritional benefits of minor cereals is also
necessary.

U Somebiological aspects such as, oviposition and-adglt period, of the rugose spiraling whitefly
(RSW), a seriously affecting insect of coconut and guava saplings under normal temperature and
humidity (30.0 £ 1.2°C, RH: 77.0 = 4.5%) conditoowere studied. Aurvey identified 61 host
plants of diverse species including fruits, forests, ornamentals, field and food crops. Coconut plants
were found to be most seriously affected, RSW causing as much as 35% coconut yield reduction.
A comprehensivéPM guidelineshould be developed immediately to control this pest effectively
and sustainably to save the country66s coconut

U BAU recently developed three mustard varieties BAU Shatistaand 3, as the output of an
erstwhile KGFfunded project, which can tolerate soil salinity up to EC 12 dS/m and yield around
2.2 and 2.5 t/ha, were disseminate in the coastal areas. In @@akg6of nucleus, breeder,
foundation and truthfully labelled seeds (TLS) of BAU Sar$h&8AU Sarish&2 and BAU
Sarisha3 were produced at experimental farms of BAU. These seeds were distributed among 200
farmers of 20 selected upazilas of five distrimtshe Khulna and Barishal divisions in the coastal
region.

U BRRI collected some samples and show pieces far for display at the BRRI rice museum such as,
growth stages replica of the rice plant, a total of 324 paddies, parboiled -padbaiied samples
of BRRI developed rice varieties, more than 350 traditional rice germplasm from different parts of
the country, different rice products and-fmpducts (around 35 samples), around 50 items to
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showcase BRRI developed rice production technologies, arouhdakiples of major rice insect
pests, diseases and weeds and symptoms of infestation, traditional rice production and processing
tools and machinery, historical books on rice etc.

0 The adaptability and performance of five wheat genotypesi8I67, BU-2050-2, BU-904-5,
BU-2261-12 and BU20084) found to be tolerant of soil salinity up to 10 to1l5 dS/m salinity in pot
culture at BSMRAU were evaluated in-tarm trials in the districts of Patuakhali, Barguna, Khulnha
and Satkhira in the coastal saline regidrBangladesh. These genotypes outperformedhiek
variety BARI Gom25. Among the test genotypeBlU-13707 in Patuakhali and Bargun8U-

20502 in Satkhira andU-20084 in Khulna were the best performing materials.

U A book on ecologically challengedgi ons or Afragile ecosystemso
of being published by BARC. The manuscript contains six chapters: (1) Introductidhadg)
Ecosystem, (3)Char Ecosystem, (4) Barind Ecosystem, (4) Coastal Ecosystem, and (5) Hill
Ecosystem. The geographic locations, physiographic and environmental conditions, e.g.,
temperature, rainfall, water regimes etc. of the concerned ecosystems are described, specific
problems related the production of crops, livestock and fisheries and other agi@niterprises
are pointed out in details. Technological interventions required and strategic investment
opportunities for agricultural development of each fragile ecosystem portrayed in the book have
been elucidated. The manuscript is expected to be feaflgal printing by December 2022.

3.1.6 Technology Piloting Program (TPP)

U BSRI developed sugarcane production technology using MHAT (moist and hot air treatment)
treated setts gave better control of major diseases and higheiryitdthl 152tons of foundation
seeds of higlyielding sugarcane varieties, BSRI Akh &5RI| Akh 45, BSRI Akh 46 and Isd 33
were produced using MHAT seed sett at four locations namely, Joypurhat Sugar Mill, Chapai
Nawabganj, North Bengal Sugar Mill and Sirajganj. Aataf 2094 tons of certified seed were
produced and these seeds were planted to produce Truthfully Labeled Seeds (TLS).

3.2 LIVESTOCK
3.2.1 Competitive Grants Program (CGP)

U Newcastle disease (ND), known as Benikhe disease, is one of the most lethal viral diseases of
chickens in Banglades@ut of 440 samples collected, 56 samples were suspected to have ND virus
(NDV). One sample was identified as an avirulent NDV strain. The identification of this avirulent
NDV strain is a significant progress in NDV management.

U A system of recording and utilizing the genomic information in order to select more productive dairy
animals in Bangladesh is being developed. Genotyping of selected animals (breeding bulls and
potentialcrossbred cows) is being performed with selected potential cows from the community herds
and breeding bulls. Quéfication and evaluation of the productive, reproductive and resilience
indicator traitsof HolsteinLocal and Sahiwalocal crossbred cows drbreeding bulls are in
progress.The accumulated information will help screen potential crossbred dairy cows and
crossbred breeding bulls in order to establish
performances.

U Cows fed with NapiePakchong gave the highest milk production so far followed by maize. The
milk quality of the maize group and Napier group was found numerically better than other groups.
However, considering the milk production cost, doshefit data and availability througitothe
year in Bangladesh conditions, Napgraikchong appeared to be better than any of the other source
of roughageTo formulate a costffective ration, selection of roughage and concentrate and their
combination are important.

U Fascioliasis, a zoonotidisease, commonly known as liver fluka® highly prevalent in the low
lying areas than in high lands of Bangladesh. Both spermic and aspermic liver flukes from the
affected liver samples of cattle were detected. They cause severe damages to cattle liver
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3.2.2 Commissioned Research Program (CRP)

U Production performance and survival of sheep in the hilly environment improved through
introduction of improved husbandry, feeding and management practices. The incorporation of
suitable unconventional tree les and herbs in the rations of livestock and poultry may reduce the
feed costs and enhance the productivity of animfdis. production and reproductive performance,
egg and meat quality of two hilly chicken types were studied. The economics of egg iproduct
showed that crossbred chicken was npraditable than hilly chicken.

3.2.3 Technology Commercialization Program (TCP)

UGln a technology commercialization project, the
Conservation and Research CerffteB PCRC) 06 was established by wutil
Mill, Hatchery, Renovated Sheds, Laboratory etc., developed previously through a KGF CGP
project (TF17-ARI/15). To ensure an uninterrupted supply of BAtd chicks conveniently at
reasonablgrice to farmers, a forward linkage (BABIr o Conservation Center
Y Farmers) is being oBoplensgoett lotayhatgheriosvWeth basegt B A U
promotion, packaging of products and marketing are in progress. ProcessechiBRéhds now
available at Mina Bazar, Chaldal.com and other shopping centers in the Dhaka City.

3.3 FISHERIES
3.3.1 Competitive Grants Program (CGP)

U The benefits of improved fish handling measures and value addition methods to fishing communities,
fish handlers and traders were demonstrated an entrepreneurship to process and market value added
products (VAP) from fish like fish fillets, frozen minceobks,surimi, fish chatni fish powder, fish
soup, noodles, cookies, etc. was developBie Department of Fisheries is now promoting
awareness, motivational and skill development programs orhpogtst fish loss reduction, and
FAO, WorldFish and JICA hee come forward to fund the government initiatives.

U A survey showed that 88ifferent probiotic products from 36 companies are being used in
aquaculture farms of Bangladesh supposedly to promote growth, control disease and for water
treatment. Two probiotics were selected and their characterization at the microbiology labdratory o
BAU is in progress.

U A recirculating aquaculture system (RAB) an intensive fish production system that ensures
congenial chemical and biochemical conditions for proper growth of fishes. A locally engineered
low-cost RAS for use in Bangladesh is betteyeloped. In a trial the locally produced biomedia
effectively controlled the ammonia concentration. A-pi& for assessing the performance of the
equipment was conducted which showed that the system would perform well in removing solid
waste, reducingarmful gas production and neutralizing ammonia.

U Unpredictability in postarvae (PL) production in the hatcheries is a major problem in expanding
golda shrimp farming, one of the most important contributors to the foreign exchange earning of
BangladeshBrood stock ofjoldashrimp in captivity was developed and one cycle of PL production
was completed in the BRAC hatchery. Response to dietary administration of nucleotide and beta
glucan including the immune responsegofdashrimp PL were assessed.

U Toensure sustainability and high biosecurity applicaticimelfatest shrimp farming management
concepts such ake 6M concept (supply of minerals); 6MA concept (dike, water, stock, feed,
health, and harvest management); 4P concept (poly aluminum chfmotdesium permanganate,
probiotics, and phage therapy); 3C concept (clean seed, clean water, and clean bottom) and SRN
concept (SPHPL, reservoir, and nursery pond) works well.

U Microalgae play a crucial nutritional role for marine animals in open ocean and consequently in
marine aquaculture. Six different species of microalgae su€hbawellasp.,Nannochloropsisp.,
Cylindrothecasp.,Radiococcusp.,Nitzschiasp. andAmphaa sp. were successfully isolated on the
basis of morphological characteristics. The morphological identification of these species microalgae
are being further verified using DNA extraction techniques.

25



3.3.2 Lump Sum Grants Program (LSG)

i

Data regarding the biofloc technologwere collected from online websites and respondent
interviews directly from the fieldsvhich indicated thathis technology ha alreadyspread to
different corners of Bangladesh. Most of the biofloc farmeese found to besducated and
enthusiastic. However, a great majority of biofloc farmessefacing serious challenges in earning
apprecibdle profits. The Bangladeshi media created a hype and people simply jumped into the
bandwagon without much knowledge and experienoeutathe techniques of biofloc fish
production.

I n the Saint Manretologicéllg critical drem (ECA) BERdVWEdEsh, macroplastics

and debris densities were found to range from an averag€®ftéms per meter of beachfront
including tre ecologically critical areas (Prob2alvip, CheraDwip). A total of 216 microplastic

items of three types viz., fragment, filament, and film, were found in the 10 sand sampling sites of
SMI. Microplastics found in fish species varied in size, e.gl@J0micrometers irgrouper bol)
species, 54@40 micrometers in snapper species and2@Dmicrometersn black pomfret Kalo
chandg species. Marine biologists, ecologists and government policymakers need to take necessary
steps to prevent environmental lptibn and preserve SMI, the only coral island of Bangladesh
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Crop agriculture in Bangladesh has grown fast, through the
integrated efforts of researchers, extension experts,
policymakers and farmers—from the huge and recurrent
shortfalls of the 1970s and 1980s to today’s self-sufficiency or
near self-sufficiency. This growth of crop agriculture has
contributed greatly to the national endeavor to achieve food
security for the Bangladeshi populace. Today, Bangladesh is
the 3rd largest producer of rice, the staple food crop, 3rd
largest producer of vegetables, 4th largest producer of rice and
8th largest producer of potato in the world. Development of
HYV crop varieties and suitable production technologies
played an important role in bringing about dramatic crop
production boosts in the country.

KGF, since its inception in 2007, has been a proud partner in
agricultural R&D in Bangladesh, through sponsoring and
supporting agricultural research and technology dissemination
projects of NARS institutions, universities, DAE, NGOs and
private enterprises. In the year 2021-22, with KGF
sponsorship and inwlvwvement, 67 projects were ongoing, 76 %
(51) of which were related to crops. In these projects, some up-
and-coming technologies for the production of cereals,
legumes, wegetables and fruits not only in the favorable
ecological systems but also in the marginal ecosystems like the
coastal saline lands, Chattogram Hill Tracts, haor and char
areas and low-lying perpetually waterlogged basin areas hawe
been tested. In addition, the projects yielded useful scientific
information with potential to be developed into viable
technologies in the near future. A burning issue of the day, i.e.,
the effect of climate on crop agriculture and development of
climate smart production technologies has also been
addressed. This section provides an interesting and exciting
throughput from the KGF sponsored projects.




4. Technical Progress

4.1. Competitive Grants Program (CGP)
4.11 CGP 3d Call
4.1.1A Completed Projects

1. Project Code and Title: TF 63Char/17. Diffusion of innovative management practices for
sustainable crop production inchar lands of Bangladesh

Implementing Organizations: Bangabandhu Sheikh Mujibur Rahman Agrcicultural University
(BSMRAU) and an NGOSociety for Sustainable Rural Development in Rural and Urban Areas
(SSURDA)

Principal Investigator: Prof. Dr. Md. Safiul Islam Afrad, Dept. of Agricultural Extension and Rural
Development, BSMRAU, Gazipur

Location: Field laboratory of the Crop Botany Depraent, BAU, Mymensingh
Total budget Tk. 71.2115 lakh
Duration: November 2018 to April 2022

Introduction: Chars with a total area of about 1,722 sq km in Bangladesh, are divided into five sub

areas: the Jamuna, the Ganges, the Padma, the Upper Meglina lamder Meghna rivers. There are
othercharsin Bangladesh along the Old Brahmaputra and the Tista rivers, but compared witarthe

in the major riverstheir total area is very smalthehar | ands constitute about
area and are home to about 5% of the population. Agriculturechthp e o pl eds mai n occu
very little off-fam income opportunities existharsare vulnerable to erosion and floods. The sandbars

reman unused and barren because of their infertile, sandy nature. Some proven technologies including
organic amendments like biochar and household waste compost can be innovative practices for efficient
utilization of the abandoned and underutilizgvr lands. Some crops like white gourd, bottle gourd,
pumpkin, etc. can be grown profitably. These technologies need to be validated and disseminated for
use in thechar areas of Bangladesh.

Objective: To evaluate existing agricultural technologies and managegmnactices and bring in new
technologies for enhancement of productivitgihar areas.

Materials and Methods: The project was implemented in Char Shaluka of Sariakandi upazila, Bogura
district, Naobhangar Char of Jamalpur Sadar upazila, Jamalpur disttid¢laijbari Char of Kazipur

upazila, Sirajganj districtA benchmark survey was conducted on 150 respondents (50 from each
location)to evaluate the socieconomic conditions of thehardwellers and their crop production status

and techniqueg.hree sits wereselected in Jamalpur Sadar, Sariakandi, Bogura and Kazipur, Sirajganj.

Far mer s 6 f i eohddcted oninatriest mamagensent with combinations of recommended
chemical fertilizers and organic matt8ix different soil treatments viz,EFFPf ar mer s 6 pr act i
the control treatment,,F RF (recommended fertilizers as per the BARC Fertilizer Recommendation
Guide, 2021) + vermicompost (Vc @ 3t/hay, T RF + quick compost (Qc @ 3 t/hay F RF +

standard organic fertilizers (SOF @ 3t/h&),= RF + poultry manure (Pm @ 3t/ha) angd=TRF +

biochar (Bc @ 3t/ha)ive field trials were conductedn 54 participating f ar me
from each location) at the three project sitebar farmers were trained on innovative soil and crop
management practices at the three sites. Before setting up the field trials suda@eiislepth) and
subsurface (1830 cm depth) soil samples were collectaan the three sites and analyzed fiH,

organicC, total N, available RPavailable SandZn (mg/kg) and CEC by following the standard analytical
methods. Also, podiarvest soil samples were collected from the same depths and analyzed for the
same properties. rGp yield data were collected and analyzsdtistically with the help of the
STATISTIX 10 app.
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Results and Discussion: Chemical-organic combinations of nutrients markedly affected yield components
and yields of the vegetable crops across the experimental sites on the three chars. Biochar was most
effective in this respect. Fruit yield per plant and BCR (total cost basis) of pumpkin were significantly
inluenced by the different treatments. The highest fruit yield (86.1 kg/plant) of pumpkin ) and the maxumum
BCR of 3.4 were achieved with Ts (RF+biochar) at Naobhangar Char (winter 2021) whereas the lowest
fruit yield (28.7 kg/plant) and BCR (1.1) were obtained with T; (control). Likewise, the tuber yield of sweet
potato was the highest (95.23 t/ha) with T at Char Shaluka (winter 2021) compared with only 35.6 t/ha
with Ti, with BCR of 3.7 and 1.1, respectlvely (Table 2). Biochar (Ts) also benefited Indian spinach (Fig.

2), the fresh yield being the highest, 61.3 t/ha, with
this treatment at Maijbari Char (summer 2021),
giving a 16 t/ha yield advantage over control (T;).
The highest BCR (2.45) for Indian spinach was
also obtained with Ts. The application of organic
manure significantly increased the organic carbon
(OC) content of the soil (Fig. 3) presumably due
to its sandy texture.

Table 2. Effects of different organic manures
on fresh yield of tuber of sweet potato in char

areas
Fresh yield of tuber (t/ha)
Treat* Char | Naobhangar | Maijbari
Shaluka Char Char
T 35.49f 36.33f 35.60e
T> 75.32¢ 75.46¢ 74.82b
T3 46.25¢ 47.53¢ 47.34d
T4 90.38b 89.97b 91.64a
Ts 95.23a 95.02a 94.65a
Ts 69.83d 69.78d 70.45¢
cv 0.39 2.33 2.62
(%)
SE (%) 0.21 1.31 1.47

*T,=FP, T, =RF + Vc @ 3t/ha), T; =RF +Qc
@ 3 t/ha, T:=RF + SOF @ 3t/ha, Ts=RF +Pm

Fig. 2. Influence of different organic amendments @ 3t/ha) and Ts = RF + biochar (Be @ 3t/ha)

on Indian spinach in Maijbari Char

Conclusions: The char dwellers are
predominantly illiterate and poor with
agriculture as the major livelihood.
Farming in char areas were found to
comprise growing cereal, vegetable
and fiber and llowing. Productivity of
the char lands has been traditionally
low mainly due to farmers’ inadequate
resources and poor knowledge of soil
and crop management practices.
Findings of the project indicated good
prospects of improving crop yields in
char areas with appropriate fertilizer
application and addition of organic
matter especially biochar and poultry

a

Ez.oo b bbb Ez.oo bbb ?

E 1.50 & E 1.50
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2\: 0.50 § 0.50
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W Initial ™ Post-harvest ® Initial @™ Post-harvest

Fig. 3. Effects of organic amendments on soil OC content; left,
surface soil (0-15 cm), right sub-surface soil (15-30 cm)

manure. Improving fertility of the soils may also be possible with organic amendments.
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2. Project Code and Title: TF64-Fruit/17. Exploring and in situ development of under utilized
fruits to improve nutritional food security and livelihood of the poor communities of southern
Bangladesh

Implementing Organization: Bangaldesh Agricultural University (BAU), Mymensingh
Principal Investigator: Prof. Dr. Md Abdur Rahim, Department of Horticulture, BAU
Locatins: Bagherhat, Shatkhira, Khulna, Barisal and Patuakhali

Total budget: Tk. 34.99 lakh

Duration: January 2019 to January 2022

Introduction: In Bangladesh, many underutilized fruit trees grow without mcate largely in
homesteads, fallow and forest lands as well as by the roadside and railway track side. These fruit trees
are well adapted to the local climate, are nutritious and useful as herbal medicine and contribute to
poverty alleviation and househdtbd security of rural people. Underutilized fruit trees like river ebony
(Diospyros peregring velvet apple Qiospyros discoldy, cowa (Garcinia cowg, ber Eizyphus
mauritiang, amlaki (Phyllanthus emblicathat grow naturally in the southern coagiahe protect the
hinterland against natural disasters and balance the coastal ecosystem. Plantations of the underutilized
fruit ber Ziziphus mauritianav. BAU Kul 1) help reclaim coastal saline soils and also contribute to
income generation for the popeople of the coastal region. Almost every year, Bangladesh faces floods
and other natural disasters in about one third of its geographical area and people suffer food shortages
and malnutrition. In the affected areas, underutilized fruit trees may adetislbibstantially as risk

buffers ensuring household food and nutrition security. This research projeedstioel growth of
underutilizedruit trees and insects and diseases that affect them in the southern districts of Bangladesh.

Objective: To assessinderutilized fruits for increasing production in southern and coastal areas of
Bangladesh

Materials and Methods: A baseline survey was done to assess the status of underutilized fruit trees,

fruit production and barriers to fruit tree establishmenbiastal areas of Bangladesh. For survival and
adaptation experiments, 30 farmers were selected from Jashore, Khulna and Satkhira (10 farmers each)
and fruit trees were planted in their homestead gardéanst lieight, canopy width, numbers of leaves,

flowers and fruits per branch, disease prevalence (%) and disease incidemar€¥@corded in these
experiments. In the laboratory, isolation and identification of some fungal pathogens were done through
mycelial growth tests under different temperaswig. 15, 20, 25, 30 and 35 °C. DNA extraction was

done with the help of the Promefa t , PCR amplification of DNA wit
Pathogenicity tests were done in the net housgerimentson dsease managementith the

application of fungicides were conducted.

Results and DiscussioniThe surveyrevealedthat fruit tree growers faced mainly three types of
problems: (i) disease, (ii) insect and (iii) lack safitablemanagemenpractices The diseasewere
found to bemainly (i) leaf blight, (ii) leaf spot, (iii) fruit blight, (iv) leaf curl and (v) die back, and the
majorinsectswvere(i) mealy bug, (ii) caterpillar, (iii) fruit borer, (iv) ant and (v) leaf mideéosstharvest
problemghat bothered farmers wergated mainly to (i) fruit abnormalities, (ii) shelf life, (iii) transport
and (iv) storage.Some80% of the farmers from Khulnaomplained abouteaf blight, 90% farmers
from Shatkhira faed the leaf spot problem. Fruit losses due to disease, insect, handestansport
problems varied among districts, theeatest loss, >1R0%,occurredn Barishal.Sofedgsapota) and
jambura (grapefruit) were found to be more adaptive local conditionsthan lotkon (Baccaurea
motleyand. After 24 months, the highest percentagéroit tree mortality was found in Satkhira and
the lowest at the BAU Germplasm Center (BARPC). On the average, the highest mortality
percentage was found latkon (27%) whilesofedaandjamburashowed the lowst mortality (17%).
Disease incidence also appeared to be greatetkionthan insofeda Jamburawas found to be well
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suited to condition@ the southern part of Bangladesh. Overalifedaandjamburawere found to be
more adaptive thalotkon

Four types of disease were fountdlifferent locationsTwentytwo different isolates of pathogens were
identified in plant leaf samples collected frorarious locations. Eight isolates fromotkon were
identified asPseudopestalotiopsis theaad8 asCoalletotricum siamenseThree isolates froraofeda
were identified adlegpestalotiopsisp. and three weeseudopestalotiopsgp. from golden apple.

Arrangements weremade to
conserve most of the
underutilized fruit species fromr
the southern region of
Bangladesh iBAU-GPC From
the field level srvey and on the
basis of a follomup dudy at
BAU-GPC a seedlesbilati gab
tree wagegisteredvith thename

BAU-KGF Seedtss Bilati Gab
2 &Fig. 4). In addition, 8 fruit Fig. 4. SeedlesBAU-KGF Bilati Gab 2 fruit

germplasm®f sofedabilati gab,
deshi galandkotbelwere collectecnd planted at BAWGPCfor conservation.

In the laboratory study, the mycelia of isolates of the pathogenic fungi expanded consigtarely
increase in the temperature fron?@30 30C, but with a further increase in the temperature there was
a sharp decline in mycelial gromable 3.

Table 3.Mycelial growth of the fungi under different temperature after 5 days of inoculation

Temperature
Isolate 15°C | 20°C | 25°C | 30°C | 35°C
Mycelium growth ( )
BD_MBC L 1 2067 c 28.33 c | 37.00 d 50.67 b 10.00
BD MBC L 2 2267 b 33.83 b | 5133 bc | 5167 b 10.00
BD MBC L 3 2267 b 33.83 b | 56.67 a 3533 e 10.00
BD MBC L 4 2300 b 36.67 a | 5700 a 55.67 a 10.00
BD_MBC L 5 2350 b 37.67 a | 5333 b 55.83 a 10.00
BD_MBC_L 6 2567 a 36.67 a | 55.83 a 51.67 b 10.00
BD_MBC_L 7 1833 d 30.00 c | 51.67 bc | 4333 ¢ 10.00
BD MBC L 8 1767 d 25.33 d | 5067 c 3733 d 10.00
CV% 3.04 2.60 1.64 1.21
LSD 0.01 1.58 2.04 2.02 1.38
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In a study on fungicides, Topr
52.5 WP, Autostine 50 WDG/ Mycelium growth

Dithane M45 and Potent 250 *%

EC were found to be mos| nw B
effective in controlling the - -

pathogens isolated (Fig. 5). e
50.00

A virtual workshop on the -

status of underutilized fruit -
trees was organized iduly | *® °o .
2021 in which 55 participants| i i '

from different organizations| 1w

took part]’wofarmer@training 000 W71 T2 B3 W14 BT WTe | mTe 019 WT10
programs wereconducted in T1=Nativo 75 WG, T2=Topral 52.5 WP, T3=Autostine 50 WDG, T4=Sprinter
November, 202in Jashoreand 72 WP, T5=Kimia 21.5 WP, T6=Unilux 72 WP, T7=Dithane M-45, T8=Azonil

. . T9 = 25 , TI0= vici
Khulna 35 farmergook part in 56 SC, T9 =Potent 250 EC, T10=Control (no fungicide)

each training)rogram. Fig. 5. Mycelial growth of Colletotricum siamense as affected by
different fungicides

Conclusions:A survey of fruit trees in southeBangladesh showed that quite a large number of trees
bearing various fruits remain unetilized, the number varying widely among districts. Fruit tree
growers face three major problems such as, insect infestation, diseases and lack of improved
managementechniques. The project scientists identified the major insects and symptoms of fungal
diseases in some important fruitsventy isolates of four major fungal pathogens were collected from
leaves of the different fruit treeBhe mortality rates adofedaandjamburawere much lower than that

of lotkon, and the former were found to be more adapted to the environment in southern Bangladesh
than then latter. Relatively high temperature appeared to be conducive to mycelial growth of the
pathogenic fungi. Thungicides Topral, Autostin arfdlotent were suggested for controlling the fungi.
Aseedlespilatigab tree was regi sK&Fe@Gewidl essh®i hameée GBA
eightfruit germplasms o$ofedabilati gab, deshi gatandkotbelwere collected and planted at BAU

GPC for conservation.

3. Project Code and Title: TF 66C/19. Onfarm validation and up-scaling of integrated pest and
disease management packages for quality and safe country bean production in the Mymensingh
region

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Shahadath Hossdbr. Latifa Yasmin Entomology Section,
Horticulture Research Cent@iRC), BARI, Gazipur

Locations: Entomology Section, RC, BARI, Gazipurand f ar mersdé fields i n My
and Natrakona districts

Budget: Tk 122.16 lakh
Duration: April, 2019 June 2022

Introduction: In the Mymensingh region of Bangladesh, different vegetables, especially country bean
(Lablabpurpureud.. Sweet), are grown commercially as cash crops. Noldok, a famous bean variety of
Bangladesh originating from the Sherpur district and some BARI releasegigidimg varieties

including summer country bean are cultivated commercially, buteha bield is low and quality is

poor due to insect and disease infestations. BARI, other research organizations and agricultural
universities have developed a good number of integrated pest management (IPM) and integrated disease
management (IDM) packagésr safe and good quality country bean production, but these have not
been properly disseminated among farmers througfarom validation, refinement and demonstration
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especially in the Mymensingh region. This project seeks to disseminate and evalpatéaitmance
of promising IPM and IDM packages.

Objective: To identify the best IPM and IDM packages for sustainable production of safe country beans
in farmer so tfoi eleducen iiteil@dlnd osses caused by pes
emvronmental pollution due to chemical pesticides

Materials and Methods: The Horticulture Research Center (HRC) and-Earm Research Division

(OFRD) of BARI jointly implemented the project. Different IPM and IDM packages against pest and
diseasesof counttye an wer e val i datsixdelettad upazias (Sadarsaidd Nandad | d s«
of Mymensingh Nokla and Nalitabarof SherpurandDurgapur and Kalmakanas# Netrokona) of the

Mymensingh division. Seed production was done in HRC research plots, BeRIpur. DAE

cooperated with HRC and OFRD conducting field trials n f a r meThedPd/IDMi packadjes

tested were, (i) P1: seed treatment with Bordeux mixture @10g per kg seeds + application ef Tricho
compost in pit + foliar spray of TricHeachag¢ (Trichomax @10ml/L) + hand picking and destruction

of infested flowers/pods and shoots alldy intervals + installation of yellow sticky trap and sex
pheromone trap for Maruca + alternate sprayingaafdirachtin (Fytomax @ 1.5ml/L) and Bt +
abamectin( Ant ari o @ 2g/ L of water) at w e sptaying ofi nt er v
emamectin benzoate (Proclaim 5SG) and chlorantraniliprole (Coragenl18.5SC) + spraying of
Amistertop325SC and Tilt250EC commencing from the first incidence, and (iijr@&ated control.

Data on numbers of healthy and infested/infected plant, leaf, pod from whodenele recorded

weekly. Data were also recorded on the percent plant infestation/infection, leaf infestation/infection and

pod damage (by visual estimatjo Economic analysis was done, monetary returns were calculated on

the basis of farm gate pricécehe best i dentified I PM and | DM pacl
were evaluated in comparison with untreated corltndhe first year winter season,@axperiment on

onfarm validation of bierational integrated pest management (IPM) packages and another experiment

on an-farm validation of bierational integrated disease management (IDM) packages for quality and safe country

bean producton were condeictt s eparately in selected far+#heor sod fie
identify the best IPM and IDM packages. Theithia followingsummer season, the same experiments were
conducted in others f ar mer s 0-7. hthesdcahdsyeawfielt éxpetinferdgs s u mme
on the most effective IPM and IDM packages were set dprfberconfirmation. Inthethird year, the best IPM

and IDM packagewere demonstrated ifi a r me rs.sT@ining, iwerkstibp/seminamvere organized for

different stakeholders @ farmers, DAE/BADC/NGOofficilas etc), and handositand booklets on
recommended technologies were published and distributed

Results and Discussionin the first year IPM package experimettte P2 package (hand picking and
destruction of infested flowers/pods and shootsdaysintervals + installation of yellow sticky trap and sex
pheromone trap + alternate spraying of Azadirachtin (Phytomax) and Antario @ 1g/L of water at weekly
intervals) performed best in terms of retitwcof insect pest infestation, increase in marketable yield and marginal
benefit cost ratigqMBCR). In the other experiment (IDM package), P4 (spraying of Amistertop325SC and
Tilt250EC) resulted in the greatest reduction of diseases and maximum manketdbbut P1 (application of
Tricho-compost in pit + seed treatment with Bordeux mixture+ foliar spray of Hlieelsbate/Trichomax) gave

the highest MBCR. During the summer season of 2020, some fields were affected by floods in Mymensingh
Sadar upaziland Kalmakanda upazila of Nakona In the second year, Plegd treatment with Bordeux
mixture @10g per kg seedsapplication of Trichecompost in pit Holiar spray of Trichdeadhae
(Trichomax@10ml/L) fhand picking and destruction of infested flavpods and shoot at 5 day
intervak + installation of yellow sticky trap and sex pheromone trap for Marsiternate spraying of
azadirachtin (Fytomax @ 1.5ml/L) and Bulamectin (Antario @ 2g/L) of water at weekly integyal

was identified as the Bepackage against major insect pests and diseases of doeaitrin the third

year, thesameP1packageerformed bestagainst major insect pests and diseases of cohegny.Table

4 shows the effect of IPM packages on aphid infestation of country bean
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Table 4. Effect of different IPM packages on percent aphid infestation at different locations during summe
season 2020

Package % Aphid infestation Average | Reducti
District/upazila ig;e?;?)ti %g:]rt?é?
Mymensingh Netrakona Sherpur (%)
Sadar Nandail | Durgapur | Kalmakanda | Nakla | Nalitabari
P1 7.38b 531b 6.88 a 7.88b 5.56 bc 6.88 b 6.64 33.73
P> 4.63c 3.50c 3.81b 6.63 bc 5.00 bc| 5.44Dbc 4.83 51.80
Ps 6.88 b 5.25b 7.63 a 7.38b 5.75b 6.69 b 6.59 34.23
P4 3.25¢ 3.00c 3.75b 5.75¢c 4.00b 4.56 ¢ 4.05 59.59
Ps 11.05a 8.25a 9.24a 11.55a 10.00a| 10.00a 10.02 -
LS o ** o ** ** P N
CV% 17.44 12.35 17.44 9.05 11.68 11.79 -

Conclusions:The project so far has generated useful technical information on integrated management
measures for the control of insect pests and diseases of country bean in the Mymensingh region of
Bangladesh. A few IPM and IDM packages appeared to be promisingdfielthealidation trials of the
project.Seed treatment with Bordeux mixture @10g per kg seegphication of Trichecompost in

pit + foliar spray of Trichdeatae (Trichomax@210ml/L) fand picking and destruction of infested
flowers/pods and shoot atday intervas + installation of yellow sticky trap and sex pheromone trap

for Maruca +alternate spraying adzadirachtin (Fytomax @ 1.5ml/L) and Btbamectin (Antario @

2g/L) of water at weekly interval performed best in terms o&duction of insect rad disease
infestation/infection, increase marketable yield and marginal benefit cost matithis package was
recommended to country bean farmers of the Mymensingh region.

4. Project Code and Title: TR67-C/19. Survey and integrated management of wiand stem blight
diseases of watermelon

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Mahfuz AlamMosammat ArifunnaharPlant Pathology Division,
BARI, Gazipur

Locations: Different upazilas of nine major watermelon growing districts of Bangladesh
Total budget: Tk 40 lakh
Duration: Oct 2019 to Oct 2022

Introduction: In Bangladesh, watermelon is cultivated in 11,046 ha of land with an annual production

of 2.49 lakh tons. Two diseasésjsariumwilt (FW) and gummy stem blight (GSB) seriously affect
watermelon causing huge yield losses. The fukgissirium oxysporurh sp. niveums the causal agent

of FW andDidymella bryoniaecauses GSBThe wilt disease appears at different stageshe
watermelon plant growtfiom seedling to maturity, and may even occur earlier to caussnpeegence
dampingoff. Crown blight, leaflesions, defoliation and fruit rot result from GSB infestation. This
project was designed to develop integrated management practices consisting ofathpatisegen

free seeds, selection of resistant varieties, spraying effective fungicides in thehbizoand foliar
regions, increasing beneficial microbe populations and cultural practices against FW and GSB diseases
of watermelon.

Objective: Survey, collection, isolation, preservation of the pathogens causing FW and GSB diseases
in watermelon, pathamicity tests and development of integrated disease management (IDM) packages
to control the diseases
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Materials and Methods: The project work entailed: a) a field survey of diseases of watermelon in
major watermelon growing areas viz., Patuakhali, Chedtog Noakhali, Bhola, Panchagar,
GopalganjKhulna, Pabna and Sylhdistricts, b)isolation and preservation of the fungal pathogens
from collected diseased samples, c) pathogenicity test of isolates of wilt and gummy stem blight (GSB)
pathogens, d)haracterization of the isolated pathogens at morphological and molecular levels, e) study
of dficacy of fungicidesn vitro andin vivofor management of wilt and GSB diseases of watermelon,

and f) evaluation of bigontrol agentin vitro andin vivoand cultural practices for the management of

the FW and GSB diseases of watermelon, g) seed health studies of commercial watermelon varieties.
Five integrated disease management ()pdckages were tested for controlling FW and GSB diseases

of watermelon sth as (i) P1= seed treatment (Provax) + {miontrol (soil) (Decoprima) + foliar
application of fungicide (alternate sprays of Companion and Amister), (i) P2= Pidunhigation with

black plastic cover (mulching sheet), (iii) P3= seed treatment (Provakjio-control (soil)
(BiopesticideBAU) + foliar application of fungicide (alternate sprays of Companion and Amister), (iv)
P4= biefumigation with black plastic cover (mulching sheet) + seed treatment (Provaxceriiiol

(soil) (BiopesticideBAU) + foliar application of fungicide (alternate sprays of Companion and
Amister) and (v) P5= bifumigation with black plastic cover (mulching sheet) + seed treatment
(Provax) + soil drenching fungicide (Autostin) + foliar application of fungicide (alternate sspfay
Companion and Amister)

Results and DiscussioAmo n g

the 126

farmersoé fi
and 74 (58.73 %) with GSH.he magnitude of FW incidence varied widely among districts and years
(202022) rangig from 4.7% to 62.9%Table 5) GSB incidencealso varied similarly, infections
varying from 5.3% to 60.7% (Table §)ore than 160 isolatesf the pathogens were collected from
infected watermelon samples and pure cultures of those isolates were preserved.

el

ds surveyed

Table 5.Fusarium wilt disease incidence in watermelon in different districts during the growing seasor

of 20202022
District 2020 2021 2022

Average Max. Min. Average Max. Min. Average Max. Min.

value | value value | value value | value

Noakhali 25.22 44.75 | 10.51 | 11.08 15.67 | 5.67 21.27 35.67 | 6.87
Patuakhali 30.55 43.58 | 15.49 | 24.84 40.67 | 15.33 | 18.2 28.76 | 7.87
Panchagar 32.94 62.97 | 10.93 | 20.44 25.33 | 15.67 | 24.2 38.15 | 10.25
Bhola 25.39 40.89 | 21.89 | 22.46 40.33 | 15.33 | 18.57 31.47 | 5.67
Khulna 38 48 30.78 | 13.17 15.67 | 13.67 | 24.67 40.67 | 8.67
Chattogram | 45.22 60.22 | 30.11 | 7.56 9.33 4.67 22 36.67 | 7.33
Pabna 31.67 42.98 | 25.50 | 24.67 25.87 | 20.33 | 19.1 32.87 | 5.33
Gopalganj | 26.17 4225 [21.33 |13 16.57 | 10.33 | 20.16 33.76 | 6.55
Sylhet 20.92 37.77 | 18.67 | 13.78 15.67 | 10.33 | 18 30.33 | 5.67
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Table 6. Gummy stem blight disease incidence in watermelon in different districts during the growing
seasons of 202022

Districts 2020 2021 2022
Average Max. Min. Average Max. Min. Average Max. Min.
value | value value | value value | value
Noakhali 22.11 36.25 | 1064 | 22.8 30.33 | 15.33 | 225 32.67 | 12.33
Patuakhali 39.59 55.52 | 31.43 | 15.15 19.33 | 5.67 29.(2 42.68 | 15.35
Panchagar | 9.63 11.21 | 1.28 | 2042 25.33 | 15.33 | 24.6 38.75 | 10.45
Bhola 37.06 60.76 | 30.28 | 13.97 22.33 | 5.67 27.26 38.67 | 15.85
Khulna 275 52.75 | 24.75 | 13.81 18.67 | 8.33 17.215 25.68 | 8.75
Chattogram | 27.22 59.69 | 23 10.74 15.33 | 5.33 21.205 27.16 | 15.25
Pabna 26.35 51.92 | 20.35 | 17.92 25.33 | 10.33 | 23.525 34.33 | 12.72
Gopalgan;j 21.42 49.5 15 20.5 25.33 | 15.33 | 18.19 26.25 | 10.13
Sylhet 24.50 47.31 | 17.31 | 35.49 50.67 | 15.33 | 20.46 28.25 | 12.67

Among them 43 fungus isolates were used for morphological and moleculgsstucess for
pathogenicity of 35 of these isolates Bfisarium oxysporumand Didymella bryoniaeagainst
watermelon weregperformed Among them 29 isolatesrere found to bevirulent. Morphological
characteristics of 26. oxysporumand 25D. bryoniaewere studiedthe colony colos, growth traits,
conidial growthvaried widely

In field experiments with diseased platsthe Regional Horticultural Research Station (RHRS), BARI,
Lebukhal i, Patuakhal.i and i n far me2lsthielofvasteviltd s o f
and GSB incidencesere obtained with Provax and Autostin seed treatments. In case of foliar spray,

the lowest FW/GSB incidence and the highest plant canopy diametepbtaimeed with Companion

and Amistar Top, respectivelnder green house (inoculated) and diseased field (natural) conditions,
thegreatesteductiorsin FW incidence and GSB severity were observed in watermelon plants treated
with commercially formulated Decoprima (74.4%) containiegjulolytic, ligninolytic and proteolytic

microbes followed by T. harzianum B. subtilis PTB001 andE. nigrum ESJ002, while seedling
treatment with pesticide was least effectilre.2022, ged treatment with Provax, foliar spray with
Amister top and Companion, soil
inoculation  bo-control  products
Decoprima and bifungicide were

Table 7. Effect of integrated treatment on wilt and stem
blight disease in green house pots

. 4 . Treatment FW Disease GSB Disease
found to be highly effective in incidence | reduction | incidence | reduction
controling FW and GSB of (%) (%) (%) (%)
watermelon (Table 7) The study | P1 11.11 82.14 34.44 51.56
confirmed that the four fungal bacterialP2 6.67 89.28 31.11 56.25
species can be used as suspensions R 13.33 78.57 35.56 49.99
formulations as eclriendly | P4 8.89 85.71 35.56 49.99
alterratives to synthetic fungicides for P5 11.11 82.14 33.33 53.13
controlling the FW and GSB diseaseg-ontrol 62.22 7111

of watermelon.

Conclusions: Substantial infestation of thé&usarium wilt and gummy stem blight diseases of
watermelon caused by the fungusarium oxysporunf. sp. niveum and Didymella bryoniae
respectivelywas observed idifferentwatermelon growinglistricts of Bangladesiorphological and
molecular characterization of isolates of the causative agstdone. Follovwp studies with Yfulent
isolates ardeing used in followup studiesincludinggermplasm screening. Foliar sprays of fungicides
appeared to be effective in controllifyV and GSB incidence. Bicontrol agents likedDecoprima
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containingcellulolytic, ligninolytic and proteolytic microbe$, harzianumB. subtilisPTB001 ancE.

nigrum ESJ002 were found to be promising as-Emndly control measures against wilt and blight
diseases of watermelon. Earlier, one commercial watermelon variety (Sweet Dragon) was found to be
least infected indicating the possibility iofentifying promising germplasm that can be used for the
development of wilt and blight resistant watermelon varieties in the future.

Basic Research (BR) Projects

5. Project code and title: BR 5C/17. Identification and expression of heat tolerant gees at
reproductive stage and their inheritance in wheat

Implementing Organization: Regional Wheat Research Center (RWRC), BARI, Gazipur

Principal Investigator: Dr. Golam FarugPSO, RWRC, BARI, Gazipur/Director General BWMRI,
Nashipur, Dinajpur

Locations: Gazipur, Dinajpur, Jashore, Rajshahi and Khagrachari
Budget: Tk. 199.98 lakh
Duration: Mar 2017 to Mar 2022

Introduction: High temperatures at the later growth stages anejar abiotic stress constraining the
production of wheat, theecond mjar cereal crop in Bangladesh. This adversely affects a number of
morphaphysiological processes during pollen development and grain filling and reduces grain yield.
Genetic materials from wild crosses in the national wheat breeding programs of Bandiddesh

prove to be heat tolerant to the desired level. Some intensive basic research is essential in this field,
especially to elucidate the presence of the major and candidate genes relevant to the tolerance of heat
stress in wheat and their expressievels at critical wheat reproductive stages. It is also essential to
understand the inheritance patterns of these genes. This research project, which integrates classical
breeding and molecular techniques, aims to analyze information about the relevest their
expressions and inheritance patterns to help develop varieties tolerant of high temperatures.

Objective: Identifying the major heat tolerant genes and their expression analysis at reproductive stages
in wheat and development of early generabicgeding materials for high temperature tolerance

Materials and Methods: The project work was designed to proceed in four steps: 1) collection of
potential breeding stock (200 genotypes) based on their pedigree history and also consultation of senior
local and international wheat breeders, 2) phenotypic selection through field screening at 5 locations
for a period of two years, 3) genotypic selection through marker assisted screening (MAS) using
selected molecular markers, identifying genes/QTLs, sefectif potential parental stock and
establishing an authentic breeding design, crossing among selected potential parental stock and
establishing varieties/advanced lines, raising of early generation breeding materials and 4) inheritance
studies and gene pression analysis.

Results and Discussiontn the first two years of the project, a total of 200 genotypes were screened at
five different locations under two different growing conditions viz., irrigatewly sowing and
irrigated late sowing. In year 2 at Joydebpur and Jashore, the condition was irigagddte sowing.

Sixty genotypes were selected based on their morphalogaits as well as phenotypic markers
towards heat tolerance considering leaf curl, waxiness, faster grain filling period, single kernel weight
and staygreen features. Using 13 molecular markers across 60 wheat genotypes, an average of 13.38
alleles wee found of which Xcfa2129 and Gwm11 showed the highest number of alleles (17). On the
other hand, Xcfd43 had the least number of alleles (9). The frequency of the most common allele at
each locus ranged from 0.§Xgwm294) to 0.87(Xcfd43). On an average, (0.71) of the 60 genotypes
shared a common major allele at any given locus. Seven genes/QTLs were identified. The highest
maxi mum 5 mar kersb6 presence was oOobserved in 5 ge¢
In the second yeaa, few selected crosses were made based on only phenotypic markers. However, in
the third year based on the findings of phenotypic and molecular screening, five outstanding lines were
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selected as potential parents. Finally, a breeding design was devehtopadatal of 37 crosses made
to derive heat tolerant progeni€s;and k progenies of different crosses were derived.

Conclusions:The project scientists identified, to date, five wheat genotypes as potential parents through
rigorous field and molecat screening for different heat tolerant traRstential genes/QTLs for heat
tolerancewere identified.A distinct breeding design as well asrossing plan was established using
adaptable local cultivars and crosses were done which may be usedamdlopohent of much needed

truly heat tolerant wheat varieties for growing in the rather short winter period in Bangladesh.

6. Project Code and Title: BR 8C/17. PCRbased molecular characterization, fingerprinting and
QTL analysis of salt, heat tolerantand late blight resistant potato varieties

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Mosharraf Hossain Mollah, PSO, Tuber Crops Research Center
(TCRC), BARI

Locations: TCRC, BARI, Gazipur, Breeder Seed Production Centre (BSPC), Debiganj, Panchagar and
RARS, Burirhat, Rangpur

Budget: Tk.147.48 lakh

Duration: Mar 2017 to Feb 2022

Introduction: In Bangladesh, potato accounts for about 53% of the total edible vegetabias.a

great demand throughout the year, igiproduction is concentrated during the months of January to
March.Biotic and abiotic stresses like soil salinity in the coastal region, high temperature, devastating
diseases like late blight, etc. serilyuaffect potato productionRecently, TCRC, BARI has developed

a few highyielding potato varieties like BARI A6 and BARI Alu53 (late blight resistant), BARI
Alu-72 (heat and salt tolerant) and BARI AlI@ (heat tolerant) with resistance to biotidaabiotic
stresses. So far, genomic analysis of these varieties has not beeNdeoealar profiling sequence
based phylogenetic analysis and QTL maps are still lacking in biotic and abiotic stressttieyaloid

potato varieties in Bangladesfkenomic studies using the chloroplast gene are very important.
Moreover, use of molecular markers is of basic importance for the efficient exploration of a plant
genome and to dissect quantitative traits. This project studied the genetic aspects cttofgpatato

to abiotic stresses lik&alinity and heat and biotic stress caused by late blight.

Objective: To study thechloroplast genome of heat tolerant and late blight resistant potato varieties,
the phylogenetic relationship among the heat toleasdt late blight resistant potato varieties and
identify genes associated with the late blight resistant and heat tolerant potato and map the genetic
linkage

Materials and Methods: Stress tolerant potat&¢lanum tuberosunvarieties such as.elat tolerant

(BARI Alu-72, 73), late blight resistant (BARI A6, 53, 77) and susceptible (BARI AWy 8, 13 and

25) varieties were used in this studgenomic DNA, chloroplast (cp) and cpDNA were isolated from
BARI Alu-7, 25, 46, 53, 72, 73 and 77 at the Molecular Biology Lab, TCRC, BARI, Gazipur from fresh
young leaves following modified high salt method. True Seq Nano DNA Kit (lllumina San Diego,
United States) was used to assemble the library after DNA fragmentation. The genomic DNA of five
Solanum tuberosurspecies was sequenced on 150 bp paired ends on an lllumina NovaSeq 6000 by
Macrogen Inc. Korea. Trimmomatic v 0.36 was used for raw data progeasith the resulting clean

data were used for assembly and oslysis. Fastqc v0.11.5 was used to evaluate the quality of the
data visually. SPAdes was used to assemble the clean data, and the complete cp genome sequence was
obtained after gap closinBrokka was used to annotate the cp genomes and predict the rRNA/tRNA of
BARI Alu-46, BARI Alu-53, BARI Alu-72, BARI Alu-73, and BARI Alu77 with EggNOG Vv5.0.
Circular cp genome maps were drawn using the Organellar Genome DRAW (OGDRAW) program. Bi
parentapopulations developed by crossing (heat tolerant varieties x susceptible varieties and late blight
resistant varieties x susceptible varieties) for QTL mappgopulationswere phenotypically
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evaluated for late blight resistance and heat toleranteeaRegional Agricultural Research Station
(RARS), BARI, RangpurOFRD Reginal Station (RS), BARI, Rangp&SPC, Debiganj and TCRC,
Gazipur. Finally the heat tolerant populations of heat tolerant and late blight resistant genotypes were
phenotypicallyevaluated at OFRD RS, BARI, Shyampur, Rajshahi and BSPC, Debiganj, respectively
during 202122. Promising genotypes were selected for varietal development in fOiN#e.was
isolated from the fresh leaves of populations using a DNeasy Plant MiniKit (Q&n, USA) for
genotyping and map QTL development.

Results and discussionsApproximately 2GB of data for each cp genome was obtained with a 150 bp
read length. The cp genome sequences of the 5 varieties ranged from 176,021 bp (BA®I tAlu
176,301 bp (BARI Alu77), the gene numbers varied from 152 to 161. The same typicalpartite
structuredgenome map was developed for the 5 varieties. Two IR regions (4446089 bp) were

separated byan LSC region (85,738 ,
85?986 bp) a)r?d an SSC ?egiorg (6807 Table 8. Summary of the sequenced data for the fiv
|, Solanum tuberosunspp.

bp). The variation of the IR/LSC an . .
. Species Genes | Protein | tRNA rRN GC
IR/SSC borders was considered to be {‘he P (no.) coding | genes| A (%)

primary mechanism causing the length genes | (no.) | genes
differences of angiosperm cp genomes. (no.) (no.)
The guanineytosine (GC) conteni BARI Alu-46 | 154 120 30 4 36.35
ranged from 35.77% to 36.81% for theBARI Alu-53 | 161 127 30 4 36.59
five cp genomes (Table 8). TheBARIAlu-72 | 153 119 30 4 35.77
distribution of genes in the chloroplast |sBARI Alu-73 | 155 121 30 4 36.81
shown in Table 9. BARI Alu-77 152 118 30 4 36.63

Table 9. List of genes encoded by the fiv@olanum tuberosunthloroplast genomes

Gene category Gene type Name of gene
Self-replication rRNA genes rrnl6, rrn23, rr4.5, rrn5
tRNA genes trnA-UGC, trnGGCA, trnD-GUC,trnEUUC, trnF

GAA, trnfM-CAU, trnG-GCC, trnGUCC, trnH
GUG, trnkCAU, trnl-GAU, trnK-UUU, trnL-CAA,
trnL-UAA, trnL-UAG, trnM-CAU,trnN-GUU, trnR
GGG, trnRUGG, trnQUUG, trnRACG, trnR
UCU,trnSGCU, trnSGGA, trnSUGA, trnT-UGU,
trnT-GGU, trnV-GAC, trnV-UAC, trnW-CCA,
trnY-GUA

Small sibunit of ribosome | rpsG_1, rpsB, rpsD, rpsR, , rpskK, rpsH, rpsC, rps
rpsG_2

Large subunit of ribosome| rpIW_1, rplB_1, rpIB_2, rpIP, rpIB_3, rpIB_4,
rplW_2,rpIN, rpIT

RNA polymerase rpoC2, rpoC1, rpoC, rpoB, rpoA
Photosynthesis NADH-dehydrogenase ndhB_1, ndhD1_1, ndhl_1, ndhA_1, ndhH_1,

ndhH_2, ndhA_2, ndhl_2, ndhD1_2, ndhB_2, ndh
ndhK, ndhC

NADH- nuoN_1, nuoN_2, nuoN_3, nuoN_4, nuoH_1,

quinoneoxidoreductase nuoH_2

subunit N

Photosystem | psaJpsaB, psafpsaC_1psaC_2,ycf3, ycfd

Photosystem Il psbJ (BARIAIu77), psbA3,psbDIpsbH psbl,

psbF, psbEpsbK, psbC, psbB
Cytochrome b/f complex | petA,petB, petlpetL

ATP synthesis atpA, atpF, atpE, atpB, atpC, atpD
Large subunit to rubisco | rbcL

Other genes Maturase matK
Protease clpP_1, clpP_2
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Envelope membrane cemA

protein

Subunit of AcetylCoA- acch
Carboxylase

c-type cytochrome CcCSA 1, ccsA_2

synthesis gene
Genes of unknown Open Reading Frames ycfl,ycf2,
function
Putative pseudogenes| ycfl5

The sequence of the complete cp genomeSofanum tuberosuncultivar Desiree chloroplast
(DQ386163.2) was used in this studythe referencematerial BARI Alu-46, 53, 72, 73 and 77
chloroplast genome raw data were deposited into sequence read arciiya(8&teNational Center

for Biological Information (NCBI) (accession nos. SAMN25333913, SAMN25333914,
SAMN25333915, SAMN25333916 and SAMN25333917, respectively) and finally submitted to NCBI
and received accession numbgBankit2580767 ON649731 (BARI A&l46), Banklt2600070
ON931241 (BARI Alu53), Banklt2599879 ON920845 (BARI AltR), Banklt2595774 ON920844
(BARI Alu-73) and Banklt2593326 ON838212 (BARI AHT).

In total, 29 promising lines were found to be heat tolerant and late blight resistaate(iHght resistant

and 15 heat tolerant). Two linked markers for heat tolerance (STM1019, STG0001) and four markers
(STM1004, STM1008STM0025, STM0025, STM2013, STM1049f& late blight resistance were
developed. Total map lengths/ average intervald7afcM/20.6 cM, 374 cM/14.96 cM, 294 cM/19.6

cM, and 151 cM/10.6 cM were found in BARI ARB, BARI Alu-53, BARI Alu-63 and BARI Alu73,
respectively.

Bi-parental populations
of heat tolerant (BARI s ;
Alu-72, 73) and late .
blight resistant (BARI &
Alu-46, 53, 77) potato g
varieties have beenZes
developed crossing with
susceptible varieties
(BARI Alu-7, 8, 13 and
25) for QTL mapping. = . : s
Seventeen progenies Fig. 6. Fy population development at TCRC, Gazipur and BSPC, Debianj
were developed through

crossing(Fig. 6).

g, 3 1 ;
XY N SR G e B :

Some lines were found promising for late blight resistance. Their distribution to late blight resistance
was skewed and major genes were involved in maintaining their resistance to late blight. Also, some
promising lines showed tolerance to heat. Tines TB11-009=red, TB11-029=pale red, TB11
056=red, TB11095= white, TB11073= white, TB11002= dark green leaves having very minor
infections of LB, TB11060, TB11065, TB11097, TB11058= white, TB11005= white, TB11020=

red, TB1:046= white, TB16085and TB106134 showed very good resistance to late blighe lines
TB15-030,TB15-105, TB15023, TB15026 = red skin and high yield, TBI86, TB15143, TB15

037, TB15144, TB15011, TB150171, TB15118= red skin and long tuber, TB025= large, oval

flat tuber, TB15019= red skin, rounded, russet and looks kikegrai (local potato), TB1:545= deep

red, flat and looks like Hugrai (local potato), TB185= deep red, round and looks like Hugrai (local
potato)showed good performance in respect of heat toteréFig.7). A total of 145 kg tubers of heat
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tolerant and late blight
resistant  lines  weres
harvested during 202P1. &
From these tubers, a tot
of 447 progeniesf@?2 late
blight resistant and he
tolerant populationsvere
evaluatedFig. 7).

Conclusions: Chloroplast §
DNA (cpDNA) isolation
protocolswererefined and
optimized for potato. The chloroplast genomes of BARIM) 53, 72, 73 and A¥eresequenced and
FASTA data submitted to NCBlaccession numberseceived and chloroplast genome maps
constructedTwo markers linked to heat tolerance (STM1019, STG0001) and four markers (STM1004,
STM1008,STM0025, STM0025, STM2013, STM1049) atwb linked to late blightresistantwere
found.Fifteenpromising lines of potataerefound to be tolerant to heat and 14 lines resistant to late
blight. F1 populations of late blight resistant and heat tolerant potato vametresieveloped. The
project findings will be helpfuin future attempts to breed potato varieties tolerant to such biotic and
abiotic stresses like late blight and high temperature.

E. 7. Phenotypiceation of heat tolerant F1 eotypes at OFRD

4.1.1BOngoing Projects

7. Project Code and Title: TF 5ESBR/17. Assessment of cropping patterns for sustainable
intensification in drought and salineprone ecosystems using remote sensing and geospatial
modeling

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Md. Golam MahboobSSO/Mr. Suman Biswas, &entific Officer,
Agricultural Statistics, Information and Communication Technology (ASICT) Division, BARI

Locations: Drought prone Barind Tract regions of Rajshahi, Chapai Nawabganj, Naogaon, Bogura,
Natore, Sirajganj, Gaibandha, Jaipurhat, Dinajpur and Rangpur

Budget: Tk.122.901 lakh
Duration: April 2018 to March 2023 (noost extension from March 2021 to March 2023)

Introduction: In the face of dwindling land resourddangladesh has to face the challenge of meeting
increasing demands for food. In this backdrop, sustainable crop intensification is necessary to ensure
food security for the populace as there is almostoom for horizontal expansion of the cropping area.
Remote sensing and geospatial modeling can play a vital role in the assessment of cropping patterns
and availability of natural resources for use in systems intensification (Sl) planning in agriculture
Recent provisions of access to high performance cloud servers for large volumes (up to planetary scale)
remote sensing image analysis offer a timmad cosisaving mechanism by providing analytical
algorithms and ground referenced data. Bangladesh NA®RiBites have developed and released many
modern crop varieties and technology options (e.g. management practices, farm machinery) for water
and other resources conservation which could fit well in area specific cropping patterns to achieve SI
goals in diferent areas in the drought and salinity stressed ecosystems of Bangladesh. Geospatial
modeling can help suggest appropriate cropping patterns with the optimum use of available natural
resources in these vulnerable ecosystems. This research projecsesldhesissue of sustainable
cropping intensification in problematic agecologies of Bangladesh like the drought stressed agro
ecosystem prevailing in the Barind Tract
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Objective: To develop an agrenvironmental resources and constraints-adgtabase ahcrop type
maps for the dry season using remote sensing image analysssiggest locatiospecific suitable
cropping patterns for sustainable intensification.

Materials and Methods Remote sensing and geospatial modeling tools are being used to assess crops
and cropping patterns in the High Barind Tract cowgedl upazillas of Chapalawabganj, Naogaon
and Rajshahi districtdn this study, a robust methodology (F&).is being followedto achieve the
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Fig. 8. Methodological flow chart to study crops and cropping patterns in the Barind Tract by
remote sensing

project goal and objectives. In general, the methodologgparated into four parts: (1) data collection,

(2) processing and analysi8) crop type classification and (4) cropping pattern identification and

analysis.Geospatial training program&{TP) from field visits and Sentiné?A images were used as

reference data and remote sensing,d&spectively. Evation, soil, rainfall etc. weralso used as

secondary datd.wo reconnaissance surveys were conducted in March and July 2019 in the study area

with a view to identifying potential Unmanned Arial Vehicle (UAV) operational research fields to

observe pros/cons analytically as per the rules and regulations provitted@iyil Aviation Authority

of Bangladesh (CAAB) regarding UAV flying. The study aimed at providing-héglolution crop type

and cropping pattern maps for the study area from satellite imagery. Historical land use/cover change

analysis at a time lapse efery10years since 2001 were conducted for dry season cropping practices

mostly by using Landsat data archives. Sentinel 2 satellite data of recent years were used to assess land
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use at a higher spattemporal resolution. Vegetation indices such asyrmédized Difference
Vegetation Index (NDVI), Enhanced Vegetation Index (EVI) and Global Muscular Vascular Index
(GMVI) from Landsat archives and Sentinel 2 satellite data until 2018 were downloaded from the
Google Earth Engine for the entire High Barin@dtrusing customized codes written in Java Script.
During July 20®-June 202, a reconnaissance survey (2nd) was done for UAV flight site selection.
Necessary ground data were collected as well fl@study area to train satellite images for crop type
mapping. A crop inventory for the entire Barind Tract was prepared according to the methodological
framework. Six major cragpredominant in the area, were chosen for delineation from satellite image
classification namelymaize, lentil, mustard, potato, Borice and wheatTwenty-eight cloudfree
Sentinel 2Aimages(MSS, levellC) satellite imagery (Xfi-spatial andLO daytemporal resolution)

were downloadedhftps://scihub.copernicusgufor the dry season (Octobktarch) which were
analyzed using deskidbased geospatial software tools and the Google Earth Engine (GEE) platform.
During the reporting period (July 202Line 2022), the'&ieldwork of the project was arranged in the

pilot study area of Godagaupazila of Rajshahi. Garmin GPS and smartphones were used to collect
433 GTPs using the KoboCollect app and also 322 geotagged pFigtoBeld visits were conducted

in the previous yearsand580 GTPs fronthe 4th and 5th fieldworkrips during the 202€2021 dry
season were classified in this reporting pe(@eR1:2022). These GTPs were split into 70:30 ratios to
train and validate the crop type classification algorithms. Around 45 SeR#friatages were collected

and processed IBEEto classify cropyipe mags. The £asonal median (Odtlar) was derived in GEE

and two vegetation indices (NDVI and EVIeve calculated from it. A composite of 12 bang.,

visible (VIS), near infrared NIR), RedEdgeshortwave infrared $WIR) and vegetation indices was
generated and five classification schemes were formulated based on different band combinations from
that composite imagé€Table 10) Random Forestlassification and regression tre€3ART), and
supportvectormaching(SVM) classifiers were selected to &ify crop types using the training samples

and composite images in different schemes. The accuracy of the three machine learning algorithms
(MLA) was validated using overall accuracy (OA), producer accuracy (PA), user accuracy (UA), Kappa
coefficient and=-scoreparametersBased on the validation results, the bekiAMvas used to classify

the crop type map and a layout was prepared in ArcGIS 10.8 for scientific visualization. Besides
spatial geodatabase was developed for land suitability assessment

Results and DiscussionCrop-specific band reflectance and indices values were investigated before
the experimental design and classification procedure. In the visible amdlgedspectrum, therop
reflectancewasfoundto bevery closeand not properly distinguishab&though ReeEdge 3 and 4
gave relatively good result@n the other hand, Rdgldge 4 and NIRexceptfor 2-3 crops,showed
almost similar reflectance overlappinge amwther. In SWIR1 and SWIR2, all the cropsexceptrice
and maizewerebetter distinguishabl&.he reflectance spectra foheat, potato and maizeerewithin
a very close value range in NDVI but these were better distinguishable in the EVIThéexamthly
median timeseries images were stacked togetieemake a seasonal composite of the study area. All
the bands of this SentirgA median composite were resampled to 10 meters using custom JavaScript
code in GEE. NDVI and EVI as vegetation indices were also derived in the GEE platform to include in
theclassification procedurd&.estswereconductedy combining these bands and indices Bitistinct
schemes (Tabl&0) using RF, CART, and SVM algorithms to classify the crop types precidiglger

Table 10. Experimental schemes using different band combinations

Schemes Sentinel2A Bands Description
Scheme 1 | 'B2', 'B3, 'B4', 'B8' VIS. bands + NIR
Scheme 2 | 'B2', 'B3, 'B4', 'B8', 'B5', 'B6', 'B7', 'B8A' VIS. bands + NIR + Re&dge
Scheme 3 | 'B2','B3', 'B4, 'B8', 'B11', 'B12' VIS. bands + NIR + SWIR
Scheme 4 | 'B2', 'B3', 'B4', 'B8', 'NDVI', 'EVI' VIS. bands + NIR + Veg. Indices
Scheme 5 'B2', 'B3', 'B4', 'B8', 'B5', 'B6', 'B7', 'B8A', 'B11', 'B17 VIS. bands + NIR + Reé&dge +
'‘NDVI', 'EVI' SWIR + Veg. Indices
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overall accuracies were found in schenvehich includel all 10 spectral bands along withvo selected
vegetation indices. Random riést (0.86) shoed the highest accuracy followed by SVM (0.85), and
CART (0.84) In the case of Kappa coefficients, all MLAs performed better in scheme 5 and RF was
found to bethe best (0.81) algorithnin scheme 5, rice, wheat, and potatosEdres werd2, 93, and

26%. The maximum values for wheat, mustard, and others were 67%, 86%, and 91% in scheme 2,
followed by lentil (60%) in scheme Jhus,scheme 5 in RF was considered the best algorithm to
classify crop typesThe area coverage from the classif@op type map was estimated and compared
with the DAE dataset (Fig). The MLA (RF) overestimated area coverafyg rice, maize and others

but underestimatedhatfor wheat, mustard, potato, and lentil. From remote sensing image processing,
agreenvironmental resources gelatabases werdevelopedor crop type (Fig. 10) and coverage and
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Fig.9. Comparison of area coverage by different crops Fig. 10. Classified crop type map of
in Godagari upazila of Rajshahi between DAE data Godagari upazila, Rajshahi for the dry
and classified map season of 202p2
topsoil texture, soil reacn, soil
consistency, land type, et(€&ig. 11)which
will be used for crop suitability
assessment.

Conclusiors: Classification ofgricultural
lands (crop types) of smdilolder farms
has been challenging in Bangladesh due
small plot sizes and huge variability ove
time and space. Remote sensing ima
analysis offers a timeand cosisaving
mechanism by providing analytica
algorithms and ground referenced dat
Geospatial modeling can help sugge
appropriate cropping patterns with th
optimum use of available natural resourc
in these vulnerable ecosystems. TF
project addresses the issue of sustaina
cropping intensificationin problematic
agroecologies of Bangladesh like th
drought stressed agBELoSystem | sicmsens tand ype -
prevailing in the Barind Tract of
Bangladesh employing remote sensingig- 11. Topsoil texture, soil rea_ction,_soil co_nsistgnq
techniques and geospatial modeling.a”d land tvne mans of Godaaari unazila. Raishahi
Reference data were obtained for rice, lentil, wheat, mustaidenpotato and otheropsin Godagari
upazila. Rajshahi.Crop mappingvasdone with these dat&igitization of land use/land cover map
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(1:1000) of the study area is in progreSom remote sensing image processing, -@gnaronmental
resources gedatbases were developed, including topsoil texture, reaittion waterbodes, soil
consistency, land type, etc. which will be used for crop suitability assessment.

8. Project Code and Title: TF 65C/19. Postharvest management, processing and
marketing of jackfruits for loss reduction and value addition

Implementing Organizations: Bangladesh Agricultural Research Institute (BARI), Gazipurthed
NGO, New Vision Solutions Limited (NVSL), Dhaka

Principal Investigator: Dr. Md. MiaruddinDr. Md. Golam Ferdous ChowdhuyryostHarvest
Technology Division, BARI, Gazipur

Locations: BARI, Gazipur and 14 upazilas of 8 districts of Dhaka, Chattogram, Rajshahi and
Mymensingh divisions

Total budget: Tk 248.68akh
Duration: May 2019 toJuly, 2022

Introduction: Jackfruit @rtocarpus heterophyllugam.), the national fruit, $ one of the most
common, important and delicious fruits in Bangladé&&ipe jackfruit is highly nutritiousts pulp and
seedsoth beingich sources of carbohydrate, vitamins and minerai$so, green jackfruit is popular

in Bangladesh as a delicious vegetabB#ekfruit cultivation and marketingrovide good livelihood
opportunities for theural peopleof Bangladesh-owever, becausd a lack of posharvest processing

and management technologies, a staggerir8530 loss of jackfruit occurs which costs about Tk. 500
crore per annum. With improved pdsrvest management and processing technologies to produce
canned fruit, dried fruiand pulp, jackfruit jam, dehydrated jackfruit chips etc. and sound marketing this
national fruit of Bangldesh can contribute significantly to the improvement of food security and
income generation for the people and export earnings for the country.

Objective: To develop improved methods of pdsirvest management and processing technologies
to produce assorted food items from jackfruit and devise strategietesalbp a sustainable grower
business model and strategic marketing plans for both fresh ecesped jackfruit products.

Materials and Methods Earlier, a baseline survey was conducted to evaluate the present status of
jackfruit production, postharvest management and procedsimgature jackfruit (67 weeks) was
considered for freshut, readyto-cook, frozen and pickles and matufedlatype jackfruis were used

for processing freshut, jam and leather. Similarly, maturédajatype jackfruis (golden yellow flesh)

were utilizel to prepare dehydrated chips and seed powder. Besides, nutritional ppralityetersuch

as contents of minerals, vitamins, bioactive compounds were determined, antioxidant activities were
studied and sensory evaluation during storage was Bonstaing and marketing of jackfruit products,

two packets were designed and fabricafemt. evaluation of marketing strategies, NVSL conducted
several surveyinthe project areaonsumer surveswvere conducted using two survey tools such as
faceto-face (F2F) interviewandfocus group discussisiiFDG) in Dhaka, RajshalandChattogram
divisionsand personal observations of the team members to develop market and value chain of jackfruit.
Promotional, awareness creation and motivational activities were condatc4€ddifferent locations
throughappraising audiences about thealth benefit of jackfruit and disseminating information on
jackfruit processing technigsé& Dhaka, Chattogram, RajshiaMymensingh and Rangpur regions and
part of three other distrist(Khagrachari, Tangail, and Gazipur).
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Results and discussion Several

as freshcut, jam, dehydrated,
freeze dried, vacuum fried chips,
leather, ready to cook products,
pickles, frozen, seed powder and | ; .
roasted seedwvere prepared and Gala type jackfruit  Peeling & seed separation Pretreatment Slicing /

packets(63-65 um thick for four
layers including print ink 19-21
mm long and 15.516.5 mmwide)
for their marketing weralesigred
and fabricadd (Fig. 12 and 13).

These products exhibitedgyood =
nutritional quallty Wlth Product in N, flash foil pack  Freeze dried product Freeze drying After freezing

considerable amounts of different iy 12 steps in the preparation of freeze driegackfruit
bioactive compounds like total chips

pherols, carotenoids, betzarotene,
ascorbic acid and significant

antioxidant activity. Furthermore,
consumersd perception

Healthy excellent sensory quality of the
: processed products. Let@mperature
': '\ storage (&H°C) of freshcut tender
— jackfruit prolongel the shelf life (3

days) and improved edibilityFresh

cut ripe jackfruit prepared using 0.6%
| [ CaCk could be stored for up to 6 days
| = . by maintaining a temperature of

2+1°C. . Jackfruit jam prepared using
10% lemon juice showed high
nutritional quality and sensory
acceptance. The sugar concentration
Fig. 13. Fabricated packetsdr marketing jackfruit chips of 5C° brix was found to bdéhe best
option for preparing dehydrated
jackfruit. Lemon juice (710%,v/w) couldbe added to jackfruit pulp during preparation of leather (Fig.
24), which could boost up differenttnitional compounds. Freeze drying-&6°C and cabinet drying
at 60C maintained good nutritional quality of jackfruit seed powder retaitérigjoactive compounds
and antioxidant propertiesnjing at 110°C for 25 minutes and at 120°C for 20 minutesengadd
quality jackfruit chips with adequate nutritional and sensory propefiesier jackfruit pretreated with
0.3%citric acid CA) + 0.3%potassium metabisulfid&KMS) +1% CaCl, 0.3%arachidonic acidAA)
+ 0.3% KMS+ 1% CaCl}, and 0.3% AA+ 0.3% KMS + 0.3% CA+1% CaGlcould be storedh a
frozen condition {LC°C) for longer storage (>6 months) without appreciable quality cheRme.
jackfruit chips coated with 10% maltodextrin and dried freezedrier could be stored withcceptale
quality. Ackfruit seed roasteith avacuum fryeboosted itoverall acceptance by the consumers

Postharvest losses of jackfruivere obsereved to be as high 4%45%. Eight farmers groups,
entrepreneurs and small and rside enterprises (SMEs) at eight locations in the project areas were
formed. BARI and NVSL jointly providettands on training t&é6 batches (20 participants/batch) of
small and medium scale m@ssors and entrepreneurs from the project areas for the preparation and
marketing of jackfruit products. Differentrgmotional and motivational activities were conducted to
highlight the health benefits of jackfruit and promote gastvest processing géckfruit. Sixteen
entrepreneurBom different project areas prepared jackfruit products and sold to consdungrg the



promotional activities of the project
Successscame from Meena Bazar, a cha
superstor e, andBwe
in theDhaka city. Besides, many consume
in Dhaka, ChattograniFig. 14) Cumilla, ES
Tangail, Mymensingh and Khagrachak &
purchasedssorted jackfruit productsom §°
the trained jackfruit entrepreneur:
Information wasalsodisseminated throug
print and electronic media. Four region
workshos were conducted in Rajshahf g+
Mymensingh, Chattogram and Khagraché
participated in byfarmers, traders, SME
different government and negovernment
organizations  for initiating and
strengtheningmarketing andtechnology
transfer. In addition, certain export market exploraiorere successfully done through sending
jackfruit productsamples to USA, Germany, Middigst et. Different feedbacks and suggestions such
as superior quality packaginstrong supplychain management to ensure continuous sy gplglity
control etcwere receivedn respect ofmproving jackfruit producs and their marketing.

Chattogram in March 2022

Conclusiors: Theprojectwork revealed that, with improved postharvest management and processing
technologies, good quality, delicious and nutritious vadéed products like canned fruit, dried fruit

and pulp, jam, chips etc. can be prepared from jackfruit, the nafioitabf Bangladesh. This can
reduce jackfruit wastage which is presently as high08s of the total production, and contribute to the
improvement of food security and income generation for the people and export earnings for the country.
The project tearworked forimprovingthesupply chain efficiency and creating market linksa@ong
jackfruit growers, traders, local manufacturers and exporagis currently engageth work with
entrepreneurs encoutiag them to diversifyjackfruit producs and expgre marketing opportunitieso

that they endo business round the year.

4.1.2CGP 4th Call
4.1.2A Ongoing Projects

9. Project Code and Title: TF 68C/20. Molecular characterization of biovars of Ralstonia
solanacearumthe causal agent of bacterialvilt of solanaceous crops and integrated management
of the disease

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Mafruha Afroz Senior Scientific Officer (Plant Pathology), Horticulture
Research Center (HRC), BARI, Gazipur

Locations: HRC, BAI, Gazpur, Tuber Crop Research (TCRC)-8amter, BARI, Seujgari, Bogura
and Agricultural Research Station, BARI, Thakurgaon

Budget: Tk. 80.00 lakh
Duration: December 2020 tBDecembe023

Introduction: Ralstonia solanacearunthe causal agent of bacterial wilt (BW), is an economically
devastating pathogen of solanaceous vegetable crops worldwiglenost severely affected crops are
chili, eggplant, potato, tomato and groundriuthe bacteriapathogen attacks at an early stage of the
crop, yield isreduced drasticallyBacterial wiltin especially eggplant and tomateay affectfood
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security in Bangladesdss these vegetables are widely consumed in the coQutmgervative estimates

of yield loss due to bacterial wilt in eggplant are around 30%, but sometimes 100% yield loss may occur
if the crop is grown in a previously BW infected field. In Bangladesh, previously some integrated
disease management (IDM) recommendations against BWmagde, btithey are no more popular

now. This project is designed to test new IDM measures involving biological control.

Objective: To asses the occurrence and severity of the bacterial wilt disease of eggplant and tomato in
Bangladesh, molecular characterizatarbiovars ofR. solanacerunand to develop an IDM package
to control the disease.

Materials and Methods: A comprehensive survey was conducted during-Juhye, 2022022 in three
districts Thakurgaon, Bogura and Gazipte record the incidence and severityBW of eggplant and
tomato. In each field, 5 tb0 spots depending on the area of the crop were selected randomly. Data on
area surveyed, variety grown, wilt incidence (%), etc. were reco8adples owilt infected plant
samples of eggplant and tom#id 0 samplesyvere collected fronthe three districtsluring January

May 2021and another 50 wilt infected plant samples of eggplant and tomato were collected-in July
June 202222. Biochemical and physiological tests were performed for the identificatioR. of
solanacearunisolates from egplant, tomato, chili and potatimllowing standard procedure&or
biovar determinationisolates ofR. solanacearunwere grouped intdhree classebased on their
capability to utilize three disaccharidesugrose, lactose and maltose) and three suganhalls
(mamitol, sorbitol and dulcitol) Aqueous solution§10%) of cellobiose, maltose, lactose, dulcitol,
mannitol and sorbitol were preparadd autoclaved at 110°C for 20 minutEgty-five eggplant and

18 tomato accessions were evaluated during -2022 for resistance agairi’t solanacearumnder
artificially inoculated conditionsExperiments on anagement oBW of eggplant and tomatwere
conductedising cultural practices, chemicals dmlogical agentss the treatment€ultural practices
teded were application ofibchar @ 2 t/handt/ha,rice ash @ 2t/ha arlairning of rice huskn the

field. For chemical control of BW theeatmentsisedwere (i) stable bleaching powdgefii) bleaching
powder (iii) Ulka 35SC (iv) TimserTM, (v) Sunvit50W, (vi) Bactaf 50EC, (vii) Bactroban 20 WP
and (viii) Sunpuma 54 WPThe four biologicalagentgestedagainst BW werePseudomonaspp. 1,
Pseudomonaspp. 2 Bacillusspp. 38 andacillusspp. 18

Results and Discussiontn theJuly-June, 20222022survey, the most seriouBW incidenceranging
1.0-40.0% of eggplant vas found in Shahjahanpuuopazila of BoguraTable 11) No disease was
recordedn Baliadangiupazila of Thakurgaorin case of tomato (Tablel), maximumBW incidence
(5-6%) was found irBhahjahanpunpazila of Bogura and the least affected plantsl@) were found

in Thakurgaon Sadamazila
Table 11. Incidences of bacterial wilt of eggplant and

The R. solanacearuntRs) isolateswere tomato in three major districts , 2021 2022

cultured in tetrazolium chloride TZC) District Upazila Area Incidence (%)

media Ninety-four isolates from (ha)

eggplant, 29 from tomato, 19 from chili Eggplant

and 1 from potato were identified gs'hakurgaon| Thakurgaon | 1.31 Range | Mean

virulent. During Januarjay, 2022, 35 Sadar

isolates oRsfrom 40 wilted samplesere | Bogura Baliadangi 0.18 | 2.0020.00 | 12.1

collected angreserved at 28°C for future Shahjahanpui _0.48 0.0 0.0

studies. Seventysix isolates of ou94 Sherpur 0.80 | 1.0040.00 | 12.75

from egplant, 20out of 29from tomato Total 2.77 | 0.0025.00 | 3.69
@op ' - . ’ Tomato

11 out of 19from chili and 1 isolate of oy rga0r Sadar 021 | 0010 | 033

potatoshowed a strong positive reaction Bogura Shahjahanpul 0.30 5 06.0 555

urease Gazipur | Sadar 0.51 | 0.02.73 | 0.38

Total 1.02

Among the isolates 93.62% weBgovar
I, 1.42% wereBiovar Il and 4.96% were variable in utilization of disaccharides andseexicohols
andwerenot classifiecas a Bovar.

48



Among 55 eggplant gmtypes,36 were graded as resistatb moderatelyas resistantand 2 as
moderately susceptible reactionRa Among 18 tomato accessions, Wéreresistant. 2 moderately
resistant tars.

All the cultural practices reduced B
incidencein eggplantin Bogura, the most§
effective beindurning of rice husk followeds
bybiochar @ 3t/ha, 2t/ha amite ash @2t/ha
in that order Similar resuls were found for
tomato at TCRSC, Bogura arid f a r mé
fields. Among the chemical treatments fq
eggplant, w&ble bleaching powdemost
effectively reduced BWollowed by Sunvit
bleaching powder, Timsen, Ulka and Bafct £
Similar resuls were found for tomato at
TCRSC, Bogura, ARS, Thakurgaon aimd &
farmesd  fsi(FKd. d5) In Bogura, the §
biological agents were also effective i
suppressing BWin eggplant, the most
effective among them beinBseudomonas
spp. 1 followed byBacillus spp. 38,Bacillus spp. 18 and’seudomonaspp. 2.Similar results were
found in case of tomato in both Bogura and @Gazi

Fig. 15. Field eperimnt on managemen “of
bacterial wilt in tomato with chemicals

Conclusiors. This projectstudied the incidence dfacterial wilt(BW) which, in field surveys, was
found to be aseriouddisease of eggplant and tomaAs. high as 409BW infection in eggplant and 6%
in tomato vere observedThirty-five isolates ofthe causal pathogeRalstonia solanacearunwere
collected and preservddr future studiesThirty-six genotypes ofof eggplant and sixteeof tomato
showed resistare toBW in germplasm screening tes®ultural practices likedrning of rice husland
application of biochar@3t/ha treating with the chemicalable bleachingpowder @ 25kg/hand
Bacillussp 38as a biecontrol were found to be effective aontroling BW.

10. Project Code and Title: TF 69C/20. Adaption, validation, multiplication and maintenance of
lilium genotypes in Bangladesh

Implementing Organization: Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Dr. Farjana Nasrin Khan, Floriculture Divisiodprticulture Research Center
(HRC), BARI, Gazipur

Locations: Dhaka (Savar), Gazipur (Gazipur Sadar), Rangpur (Rangpur Saakstnpre (Jhikargacha)

Budget: Tk. 116 lakh
Duration: December 2020 to Novésar 2023

Introduction: Lilium is a new exotic flower crop in Bangladesh which is recently being imported to
meet user demand. Considering the local demand and profitability, farmers are much interested in
cultivating this flower, but due to unavailability of lilium bulbs, comaialk cultivation could not begin

yet. Onfarm validation, demonstration and dissemination of proven technologies of lilium flower
production are necessary. Moreover, technologies need to be standardized for multiplication of lilium
bulbs. Besides, bulb mervation and maintenanaeeimportant issues for the continuation of lilium
cultivation. BARI has developed lilium technologies whigguire dissemindabn.Simultaneously,
research should be carried out for standardizing the multiplication methodsmtillbs and facilities

should be developed for flower production in the future.
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Objective: To validate and disseminate developed technologies of lilium flower production and bulb
preservation among growers

Materials and Methods: On-station field, l&oratory, green house research and demonstraiads

are being carried out. A cold room (temperat@@ C, RH 8090%) with precooling facilitieswas
developed.Five experiments and 8 field demonstrations were conducted during2202&or
demonstratins, farmers were selected at four locati@ezipur (Pajulia and Kanaia), Savar (Shympur,
Birulia and Bagnibari, Birulia), Rangpur (Kamarpara and Goalu) and Jashore (Panisara, Jhikorgacha).
TOT and farmer 6s trai ni ng Fwmeeexperimantswere qpreddcteca @) per
collection, evaluation and maintenance of lilkim2 genotypes wereollected along withBARI
Lilium-1 and BARI Lilium2 as check whichwere plantedn a UV polyfilm structured shade house
andanagro shade net housethe 3rd week oNovember, 2021 (2) bulb production of lilium from
bulblets as influenced by growing medai@gh 7 substratecombinationsi.e., T1: sand, b: sawdust, T
cocodust, T. sand + sawdust (1:1)gTsand + cocodust (1:1)sTsawdust «€ocodust (1:1) and-Tsand

+ sawdust + cocodust (1:1:1) were used as treatments; outer scales of bulb 06t Wwére used in

this study, (3effect of management practg@hereremoval of spikes/no spike removal was one factor
and the other factor cqurised three bulb sizes (big=3317cm, medium=2-8.0 and small=1-2.4cm);

bulbs of BARI Lilium1 were used in this experiment, (djluence of planting dates on the production

of Asiatic lilium with 10different planting dates between 01 October 2081 %5 February 2022 with
15-day intervals and ended on 15 February, 2022; BARI Liiumas the test varierty, (5jfect of
bulblet size and planting depth on the bulb production of lilium from bulblet where one factor was
different depth (3 cm, 6 cm ar@l cm) and the other factor was bulblet size (smalf42mm,
medium=1517 mm and large=230 mm).In these experimentpialitative and quantitative parameters

of lilium were observed and recorded.

Results and Discussion Lilium genotypes

showeda wide variation in all qualitative anc=j
guantitative parameters studiedThirty ¢
attractive colos (Fig. 16)andtwo flower sizes |
and shapes representative of Awatic lilium '
and Oriental liliumwere found. The Oriental
type lilium had astrong scentwhereasthe w?
Asiatic liliun had no fragrance.The 42 |
genotypes varied widely irvegetative and-—""'\«;;, %
flowering characteristicslike plant height ... R
(10.282.9 cm with a mean of 56.6 cm
number of leaves per plant (80 with a meang
of 55/plart), days to bud initiation (26 to 82 ¢ = | I RFa 3
with a mean of 37 d)), bud length (818.3 cm = 72" 673 B
with a mean of 10.1 cm) and bud diameter (2,:Ig 16 Brlght yellow lilium bloom

100 3.6 cm witha mea of 3.0 cmAmong the gaotypes

Zg j \/—/\/V Nponiing studied 36 germplasmvere found to bsuitable for
70 | cut flowercultureand 6for pot culture.

60 1
;g | A— The treatment; (sand)gave the highest sprouting
30 \/\/\/ percentageafter 7days of storagérig. 17)while T4

fg j (sand + sawdustyave the best resulis terms of

1 S C— bulblet productior{Table 12)

T T2 T3 T4 T5 Té T7
Treatment

Percent

Fig. 17. Percentage of sprouting and root
initiation after 7 daysin different media
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Table 12. Combined effect ofvariety and media on growth of lilium scales

Treatment Leaf Leaf Leaf Bulblet Bulblet Bulblet Root
no./scale| length width no./scale wt./scale size length
(cm) (cm) 9) (mm) (cm)
T1 0.5 4.0 0.25 2.5 2.99 10.80 | 4.3ab
T 0.0 0.0 0.0 1.5 1.78 9.90 | 2.46abc
T3 1.0 5.0 0.4 2.5 2.92 11.20 | 1.87bc
Ta 0.0 0.0 0.0 3.5 4.20 11.90 | 4.0labc
Ts 15 4.5 0.3 2.5 3.27 10.77 | 1.63c
Te 0.5 4.0 0.25 1.5 1.86 10.14 | 4.62a
T 0.0 0.0 0.0 1.5 2.24 9.62 | 3.91abc
Significance NS NS NS NS NS NS *
level
CV (%) 195.18 | 185.27 186.0 24.14 21.92 6.12 18.90

*= Significant at 5% level

T1: sand, B: sawdust T cocodust, T. sand + sawdust (1:1),sTSand + cocodust (1:1)sTsawdust +
cocodust (1:1) andsTsand + sawdust + cocodust (1:1:1)

Large sized lilium bulbs
combined with removal of
spikes gave very good
resultsin respect of quality
lilium bulb production as
well as flower production

(Table 13) Removal of
spikes may be
recommended for

producing quality bulb and
flowers of lilium using
small, medium and larg
sized lilium bulbs.Lilium
bulbs plantedn November
15 and December
performed better, buhese
can be planted up to 15

Table 13. Bulb and bulblet production as influenced by the
combined effect ofnon-removal or removal of spikes andboulb size

Treat Bulb no./ Single Bulb Bulblet | Bulblet
plant bulb wt. | diameter no./ wt./plant
(9) (cm) plant (9)
T1S 1.42 25.53 4.29 1.52 6.50
1S 1.25 21.0 3.79 1.42 4.33
T1Ss 1.0 17.85 3.12 0.89 2.37
TS 1.60 30.06 5.04 2.45 9.33
TS 1.43 25.75 4.55 1.57 6.83
T2Ss 1.19 22.25 3.83 1.42 4.49
Sig. level NS NS NS * NS
CV (%) 9.03 6.61 5.41 13.37 20.40

T1 =without removing of spikes'2 =removal of spikesS1 =large

= not significant

01 bulb, S2 =mediumbulb, S3=small bulb; * Significant at 1% level, NS

Table 14. Effect of bulblet size and planting

depth on lilium bulb characteristics

February for extending the flowing time in the market.
This is the result of first year. For final conclusion this

Bulblet Wt. of 5 Bulblet experiment should be continuddarge lilium bulbles
no./plant | bulblets(g) diameter (cm) | planted 6cm dep gave good resultsin respect of
1.8 0.22 3.59 quality bulb production (Table 14) Farmers
1.7 0.20 2.86 participated in large numbers in field demonstrations
2 0.20 3.15 of two new lilium varieties, BARI liliuml and BARI
3.5 0.24 3.80 lilium-2, in Gazipur, Dhaka (Savar), Jashore and
4.3 0.23 3.00 Rangpur. In these demonstrations, the yield@ARI
i'g 8'1? g'gz lilium-1 was 366370 florets/ha and that of BARI
: : : lilium-2 was 346350 florets/ha. Theafmersclosely
1.7 0.11 2.98 . -
18 016 579 ob;erved th'e growth and y_|elq of lilium and g)gpressed
55 46 1353 124 their keen interest in cultivaing the new lilium

D:=3cm, D,=6cm, D,=9cm, S; = small (12

14 mm), S = medium (1517 mm), S= large

(12-14 mm)

varietiesfor high yield andyood quality tlat have the
prospect of higher profits.
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Conclusiors: A large amount of lilium germplasm $iaeen collected from various souraesich are
very attractive in color anarealso promising as cut flowgrSome of thegenotypesnay be promising
as newlilium varieties.A combination ofsand and sawdust media in equal propodiaras found to
perform wellfor lilium bulb production through scalinfRemoval of spikesvas found to be a good
management practice for produciggality bults and flowers.Lilium production carbe extended
through proper planting dates and management practices.

11. Project Code and Title: TF 70C/20. Technology development for lisianthus Eustoma
grandiflorum) production and its varietal improvement for flower industry development in
Bangladesh

Implementing Organization: Shere-Bangla Agricultural University (SAU), SherBangla Nagar,
Dhaka

Principal Investigator: Dr. A F M Jamal UddinDepartment of Horticulture, SAU
Locations: SAU

Budget: Tk. 76 lakh

Duration: December 2020 to Noveyar 2023

Introduction: Flower farming irBangladeslonacommercial basis is a new venture &rnislexpanding
with time with aflourishing business. Currently, different varieties of flowers are being cultivated in
12,000 la of landin the country.However Bangladeshfarmers are producing very common cut
flowers like rose, tuberose, gladiolus, gerbera, marigold and some ofth&semand fonew cut
flowers that can beproduce throughout the yeais increasing.Lisianthus/Nandini(Eustoma
grandiflorum) may be growrasa summer season cut flowércanhelp meethe demand of cut flowsr

in Bangladeshand may also become a new, fioaditional export commodity for the country.
Lisianthus seedling productidrom seedss difficult, lack of proper management technigbhaslers
production. Bchnologes for production ananprovement of colaneed to be developedhe project
wasdesigned to work osustainable technology development for quality lisianthudisgguioduction
using light spectra for emergence and growth of lisianthus cultivars.

Objective: Varietal improvement, ustainableproduction technology developmenfor lisianthus
productionin Bangladeslandtechnologydissemination

Materials and Methods: An experiment was conducted in a controlled growth room at the Horticulture
Innovation Laboratory (Plant Factory), Department of Horticulture, SAU, DAdlastudy comprised

three different LED light spectra: white LED (W), blue LEB), red LED (R) and four lisianthus
cultivars: Arena Type 1 pure white (V1), Double Il pure white (V2), Arena Type | Light pink (V3),
Super Magic Type Blue (V4). Coco pellets were used as growing media which had an EC of about 0.5
dS/m and a pH of 6.5%5eed trays were kept in the Plant Factory where temperature was maintained at
2(* C ensuring light for 16 hours of the day. Data were collected on days to 80% germination, days to
reach 80% of 4eaf stage, seedling height, root length, leaf length,daafber, number of roots, leaf
width, rosettingand survival %Controlled growth roomwere usetb produce thésianthus seedlings

using conventional methods atidsue culture techniqaeSeveral field trialsvereconducted to develop
technology for commercial production ofisianthus. A series of experimsr{hutrient management,
mulch, pruning/pinching, irrigation management, light intensity requiremert wére conducted
Lisianthus peta from fully open flowerswere collected and analyzed. Cotowere analyzed bya
CIELab colorimeter. Characterization of petalas done todetermine the variant relationship of
lisianthus and its vase lifd-or rutation breedinglisianthus seedsvere treated with different
concentrations of the chemical mutag&MS (ethyl methanesulfonate) for 18 hours with gentle
shaking. Thenthe seeds wre extensively washed witkvater, dried and sown in seed trayEhe
germination% was recorded and thendbgetic variation @wsevaluated under growing conditiotsr
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somdic hybridization, fowers of different colors were firgtand crossd within with one awother, the
immaturelower stigma and anthererethentaken together during crossing for viable embryo. Crossed
flowers were marked for seed production and obsgian of color variation. Protoplast fusiowas
carried outin vitro. Different color variarg wereused together for protoplast fusion the electro
fusion technique. Fused protoplast calkrecultured in MS(Murashige and Skodgnedium for new
shoot.Shoots veresub-cultured for new plastin vitro.

A field experiment wasonductedt thehorticulture farm of 3U, Dhaka to study the effect dbfdoses
and spacing othegrowth and flowering ofisianthus (varieSAU Blue Nandini). Nitrogen dosegz.
N1=225 kgha(BARI recommended for marigold),24 250 kgha N3= 275 kghaandspacingviz. SL

(30 cm x 15 cm), 3(30 cm x 20 cmpndS3 (30 cm x 25 cm) were used in this experim@&dta on
different growth parametersflower yield and quality attributes wemecorded. In anothefield
experiment the effect of coppebased zinc nano fertilizeffoliar application) on lisianthuswas
evaluated copperbased zinc nano fertilizer application with different concentrationgrifi{control;

no nano fertilizer applicationnl (1ml/L foliar spray, Zn2 (2ml/L foliar spray were used in this
experiment Data on different physiological growtharametersand flower yield attributes were
collected Responses disianthus tahe application oboron(B), calcium(Ca)andzinc_(Zn)_in terms

of growth and floweringvere studiedn an expernent the treatments werentrol), B, Ca Zn,B+Ca,
B+Zn, Ca+Znand B+Ca+Zn In anotherexperiment the influence of thiourea concentrations and
application frequency othe growth and yield of light pinkisianthus Eustoma grandiflorumjvas
studied. Thiourea concentrationgiz., C1: 500 ppm, C2:1000 ppm, C3:1500 ppm and application
frequency, TOcontrol (no thioured, T1: single application, T2: twice applicatibmice were used in
this experiment

Results and Discussion:
Light spectra
significanty influenced
lisianthus growth and
development (Table 15

Table 15. Effect of light spectrum on days tdB0% seed germination, days
to reach 4leaf stage survival rate, resetting rate and height of lisianthus
seedlings

and Fig. B). Underwhite Days t080% Daysto g yival Rosetting Sr(]ae_dlr:ng

LED light, 15 d (days) Treat germination 2palr e (%) rate (%) eignt

were needed for 80% leaves (cm)

germination A period of

34 dwas needetb reach White 15.4a 34.2c 89.7b 9.5b 4.4a

the stageof 80% 4leaf LED

plants, 4.4 cm eedling BlueLED 14.8a 39.6a  86.6C 10.1a 3.9b

height 3.8 cm root _RedLED 11.2b 35.8b  91.9a  7.4c 4.5a
LSD 0.63 1.09 1.22 0.56 0.27

length 2.2 cm leafength
10 leaves/plant, 1botdplant, 0.9
cm leaf width and 9.5% rosetting |
(Table 15). At this stage the®
survival ratewas89.7%(Table 15).
These parameters were80%
germination at 14 d, and80% 4-
leaf plants3.9 cm 3.5 cm, 1.9 cm
8.3 9.7,0.9cm 10.1% and 86.5%
respectively, at 39 d underue
LED light (Table 15) The
parameters were recorded as 8CF
germination at 1 d, and 80%#-
leaf plants, 4.5 cm, 10.2, 2dn, White LED Blue LED Red LED
1.0 cm, 11.3, 3.9 cm, 7.4% and Fig.18. Effect of light spectra on lisianthus seedling growth
91.9%, respectivelyat 35 dunder

red LED light(Table 15)
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Amongthe lisianthus cultivars, dayseeded for 80%germinationwere found to bd 3.9, 13.8, 13.6,
14.1d, daysto 4leaf stage 36.6, 36.7, 35.8, 37.@, survive rate 0f89.1, 88.9, 90.6, 89.1%0seting
rates 0f 9.2, 9.3, 8.7, 8.8%seedling heiglst of 4.2, 4.1, 5.0, 3.8 cnleaf numbes, 9.6, 10.0, 10.2,
8.4/plant,leaf lengtls 0f2.0, 2.1, 2.4, 1.9 cmleafwidths of1.0, 0.9,0.8, 1.1 cmroot numbes, 10.2,
11.6, 12.1, 10/plantand root length of 3.6, 3.6, 3.9, 3.8 cm were recordied Arena Type 1 pure
white, Double Il pure whiteArena Type | Light pinkSuper Magic Type Bluyegespectively.

Nitrogen doses spacing and their combinations markedly influenced the growth and flowering of
lisianthus.The maximum stem number (S@an{), peduncle Iegth (13.4 cm), flower head diameter
(6.2 cm), flower number (42/@lanf, petal numbeflower (19.8) wereachieved witiN3 (275 kgha)

and theminimumwith N1 (225 kg'ha). Among different spacingyider spacing30 cm x 25 cihgave
better results in terms efem number (6/plani, stem length (58.4 cm), flower head diameter (6.0 cm)
andflower per plant (42.3jhanthatwith a spacing of either 30 cm x 15 ¢cm or 30 cm x 20 cm. A
combination of higher N and wider spacing géve best results in terms fddwer number per plant
(55.3plan) whereas a low N

Zinc

Close SpaCIng Comb_lnatlor (ill meristem al'ez\s) |5
performed poorly with a — z !
flower numbefplant of only efficacy in Auxin /! ca
14 6 hormone production ﬁ )
' Increase plant vegetative growth ‘ Takesui):‘x;bu;]g:lrogeu
Copper based Zinc Nano Fertilizer

Leads to

Foliar spray of the copper
based nano Zn fe rtl Ilze' Cell division and elongation of
@2ml/L performed wel(Fig. plant cell

! cells are tend to lafge and form
19) in respect ofplant height 3 A\ peypipiestip col
(78 8 Cm) numbel‘ Of Ieavel Increase gm\:nh parameters

(104.3), SPAD value @&7), ) \ l

stem diameter (5.4 mmgnd ot Nomberoflaterlbranch e T —
stem length (56.8cm) whiclk  Number andsize of '

promoed flowering almost 10 —

d earlier increasd flower Fig. 19. Schematic diagram of the influence of coppdrased nano
yield andprolongedvase life  zn fertilizer on lisianthus growth

of the flower comparedwith

l “ Elevated level of Nitrogenous

control (no nano
fertilizer).

The application of
Ca, Zn and B singly
or in combinations
impacted liasianthus
| B, growth which in turn
Control (57.8 mm) B (63.9 mm) Ca (70 mm) Zn (74.3 mm) influenced the
flower size (Fig. 20).
The maximum plant
height (79.1 cm),
stem length (42.7
cm), peduncle
height (12 cm)stem

» diameter(6.23 mm),
B+Ca (64.2 mm) B+Zn (69.5mm)| Ca +Zn (66mm) B+Ca+Zn (62.1mm) SPAD value (60.93)
and 100% rosette
free plants were
found in the Ca
treated plants. The application of Zn also enhanced stienber/plani{8.9), bud mmberplant (28.7),
flower diameter(73.5 mm), and weight/stick (11.9 g) of th&ianthus and decreased the rosetting rate
(1.6%) compared to contrafhe conbination of B+Ca+Zrperformed rather poorly indicating that the
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Fig. 20. Effect of Ca, B and Zn and their combinations on the flower



application ofCa or Zn singly would be a good management practicerfbancing lisianthus growth
andimprovingflower-related attributesl hioureaapplication @ of 1500 ppm twice gave thaximum
flower yieldplant(37.3) and yield per plot (1116.7)

Conclusiors. Morphological characteristics and quality of seedlings of different lisianthus cultivars
may be affected byhe light spectrum, the red light spectrum appearing to be generattgrb
Combining morphological measurements with a suitable measure of physiological quality could lead
to improved transplanting performance. Using LED light to improve plant growth in controlled
environments may be a viable optidnrelatively high N dse and wide spacing, foliar application of
Cu-based nano Zn fertilizer, application of Ca or Zn singly and using thiourea appeared to be good
management practices for enhancing growth and improving the fleleded attributes of lisianthus.

The project wrk is ongoing to confirm these findings.

12. Project Code and Title: TF 7:C/20. Sustainable management dblast, sheath blight and
bacterial blight diseases of ricgahrough nano patrticles

Principal Investigator: Dr. Md. Abdul Latif, CSO and Head, Plant Pathology Division (PPD), BRRI,
Gazipur

Location: PPD, BRRI, Gazipufl701
Budget: Tk. 39.73 lakh
Duration: December 2020 to December 2023

Introduction: Blast (Bl), sheath blight (ShB) and bacterial blight (BB) are serious diseases of rice in
Bangladesh which are, at present, managed mainly by adopting cultural practices and using chemicals
due to the absence of resistant varieties. Chemicals adverssiyth# environment and human health
which necessitatessearch for alternative options. Green methods comprising nanoparticles prepared
with plant extracts may be a simple, convenient, andfrémadly option to fight rice diseases. This
project tests gren syntheses of silver (Ag), copper oxide (CuO), zinc oxide (ZnO) and silicg (SiO
nanoeparticles (NPs) as potential tools against the three major rice diseases in Bangladesh.

Objective: Bio-synthesis of nanparticles for the management of three majiseasesBl, BB and
ShB, of rice.

Materials and Methods: Finely washed and adried leaves of five planspecies(neem tulsi,
dholkalmi, bishkataliand marigold) were cub small piecegnd putseparatelyn beakes containing
300ml distilled water and boiled for 30 min at 80°C. Tglantextracs werecooled and filtered with
WhatmanNo. 1filter paper Aliquots (1ml, 2 ml and 3 m)lof theleaf extract®f neemtulsi, dholkalmi
andbishkataliwere mixed with 10 ml of 1 mM silver nitrate (AgNQhe color change was observed
The formation of alark browncolorindicated the formation of AgNRsilver naneparticles)A 15 ml
aliquot of the dholkalmi leaf extractwas mixed with 40 ml of 15mM agous copper slate
pentahydrate (CuS(®H,0) solution a change in the colaf the precipitatérom light green to brown
indicated copper oxidgCuO) nanoparticlf CuNPs)formation.A 4ml aliquot of theneemleaf extract
was mixed with 20miLOOmM aqueous solution containiamc sulfate heptahydrat&ifSQi7H,0)
with vigorous stirring. Then 5 MNaOH (1M) wasadded andnixed. A white precipita¢ of zinc oxide
(ZnO) nanoparticlegZnNPs)was formed.Twenty ml of 100 mM sodium metasilicate ndmarate
(N&0sSi.9H0) was mixed with1nl of anethanol extract ofulshi. After agingfor anhour, it was
centrifuged and washed with distilled waterderive silica nanoparticles (SiINP$hirty ml of tulshi
leaf extract was mixed with 60lraf 0.25 Mmagnesium nitrate hexahydratdgNOs.6H,O) solution
and the pH was adjusted to 9.31. The mixture was heated at 65°Crfaith rsigorous stirring. Gray
color indicated the formation ofiagnesium oxiddgO) nanoparticlesMgNPs) Sixty ml of marigold
leaf extract was mixed with 60 ml of 0.5 M solutionpaftassium sulfateK(SQx), the pH was adjusted
to 12.55 and heated at 60°C for 30 minufeslark brown color indicated the formation pdtassium
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nano particlesNPs). The bacterial culture filtratesere treated with 1 mM AgN©solution and
incubated irthedark at 30°C. The biosynthesis of AQNPs was confirmed by visual color change from
yellow to brown.The AgNPs, CuNPsZnNPs, SINPs, MgNPs and KNPsvere characterized using
spectrophotomey, X-ray dffraction (XRD) andFourier transform infrared spectroscopy (FT¥Rich
confirmedthat allthe NPswerewithgin thel-100m sizeange An in vitro assay was carried ourtthe
potato dextrose agaPDA) medium to evaluate the antifungal efficacytlusix NPsagainsiR. solani,

the causal agent of rice sheatigbt. Four different concentrations (0.25M, 0.125M, 0.06M and 0.03M)
of KNPsand CuNPs along with a controld{stilled water)were usedd evaluate thie antibacterial
activity againsiKanthomonasryzaepv. oryzae An in vitro assay was carried out on PDA treated with
800 ppm ofAgNPs, ZnNPs and CuNPs to evaluate thentifungal activity againstMagnaporthe
oryzae therice blast pathogen

Results and DiscussionDried Ag, CuO, ZnOSiO,, MgO and K nangarticles having antipathogenic
potentias were preserved in scregap tubs. Then the formation dilPswas examined and confirmed
by spectrophotomet. The U\-Vis specta of the biosynthesized Ag, CuO, ZnS8i0O,, MgO and K
NPs were identified at wavelengtls of 415nm, 240nm367nm, 265nm, 298 nm and 274 nm
respectively. TheXRD p e a k s a t weik tbund @ beharacteristic of th&CC (face centered
cubic)structure of Ag, CuO, ZnOMgO, K nano particlesThe spectrum of SiNPsppeared as a broad
band at 2d = 23A itheaXoRbBouswstate of purecSiNFThe ATIRespectra
identified alkaloids, polyphenolélavonoids terpenoidsetc. in the lehextracts carrying functional
groups like hydroxyl, carboxyl etc. which caused therkiuction of nitrate, sulfate etc. and stabilized
the NPs

Out of the fourleaf extractmediated AgNPsthe dholkalmi mediated AgNPschieved the greatest
reduction inmycelium growthfrom control (Fig 21). Among thethe dholkalmi extract mediated
AgNPs,Ag:D=10:1(pH10)gavethe most significant mycelial growth reduction

The geen synthesized ¥Ps and
CuNPs createdgrowth inhibitory
zones on the pathogenidacteria
X. oryzaeov. Oryzae After 120 hr
at the concentration 0.28l, the
size of the inhibition zone was
1.6:0.013 cm, while at 0.125M

was 1.20.077, at 0.06 M
concentration, the size of the zo
was 1.30.033cm and at 0.0V |
concentration, the size of the zor] =
was 0.7£0.033cm. In vitro results
also revealed that AgNPs had t
potential of inhibiting the growth
of of M. oryzaecausingthe blast
disease of rice

—

Fig. 21. Fungal (R. solan) growth inhibition by Ag NPs in vitro:
a) fungicide (Amitsar Top), b) AgNO3, c) Ag NPsd) disease
Conclusiors. A simple protocol control (R. solan), e) leaf extract and f) water
for green synthesiof Ag, CuO,
Zn0, SiQ, MgO and K nangarticles (NPs) using neem, dholkolmi and tulsteaf extractswas
developed The NPs were studied ancharacterized by spectrophotomyet XRD and FTIR
spectroscopyThe biasynthesis procedure was found to be efficient in terms of reaction time as well
as stability of tle synthesizetPswhich excluded external stabilizers/reducing agefie. NPs were
found to inhibit the growth of pathogeimsvitro causingolast, sheath blight and bacterial blight diseases
of rice. The bioesynthats could be a competitive alternative to the conventional physical/chemical
methods used for synthesis &f, CuO, ZnO, SiQ MgO and Kandsilica nanoparticlesin future
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research under this project, the-simthesized NPs wibefield tested forsustainble management of
seriousdiseases of rickke blast, sheath blight and bacterial blight

13. Project code and title: TF 72NRM/20: Evaluation of profitable and agro-ecologically suitable
cropping patterns considering soil fertility for increasing cropping intensity in the northern region of
Bangladesh

Implementing Organizations: Bangladesh Agricultural University (BAU), Mymensingh and OFRD,
Rangpur, Bangladesh Agricultural Research Institute (BARI)

Locations: Rangpur Sadar, Rangpur a@dbtali, Bogura
Coordinator: Dr. A K. M. Zakir Hossain, Professor, BAU
Budget: Tk. 89.00 lakh

Duration: December 2020 to November 2023

Introduction: Climate changes considerably affecting food security BangladeshSome parts of the
northern region arexperienang moderate teeveradrought during th&harif season due to climate change

The most common cropping pattern in northern Bangaldesh id@lone-T. Aman. A vast land area remains

fallow between T. Aman and Boro rice, the fallow period b&B§0 days during November to February.
There is room for increasing cropping intensity by incorporating-glcation crops like mustard, mungbean,
potato, maize or Aus rice in the rice based cropping paBeitrdegradation iglso emerging as a problem.
Farmeraeed tagradually reduce their dependence on the use of chemical fertilizers to maintain soil fertility.
Organic fertilizers need to be combined wribrganic fertilizergor increasing the availability of nutrientsdan

crop yields. This project attempts to introduce new crops by adjusting the planting times and other management
options.

Objective: To evaluate cropping patterns using aggologically suitable and profitable crop varieties for
increasing cropping intsity and maintaining soil fertility in the northern region of Bangladesh.

Materials and Methods: Four cropping pattern@CP) viz. (i) Boro-fallow-T. Aman (existing and
control) and new pattern§j) mustard mungbeanl. AusT. Aman (iii) potatemaizedhaincha T.
Aman, (iv) potatobweet gourdute-T. Amanwere tested at two locationRangpurSadar (Rangpur)
and Gabtali (Bogurah year 1(202021). In year 2 (20222) combinatiors of organic and inorganic
fertilizers were tested for three selected CP from yedi) Yecommended dosg.e., 100% chemical
fertilizers (CF) acording to the BARC Fertilizer Recommendation GuiB®G 2018, (i) IPNS
(integrated plant nutritionyvith STB (soil test based) chemicattitizers +5 t/ha cowdung(iii) IPNS-
STB fertilizers + 3 t/ha vermicompost)(iv) INM (integrated nutrient management) basetiB
fertilizers + 5 t/ha cowdung(v) INM with STB fertilizers + 3 t/ha vermicomposand (vi) farmesd
practice ¢ontrol). In year 3(202223), \alidation trials of selected cropping patteymvith suitable
package of organic and inorganic fertilizewsill be conducted.

Results and DiscussionFrom the firstyear trial, it was found that in the Boro ritalow-T. Aman
rice (CR) cropping pattern, the grain yielaf Boro rice and T. Aman rice ave 6.20 and 5.05
t/harespectivelyTable 16) The total field duration of the cropping pattern was 233 days and the whole
pattern rice equivalent yield (REY) was 14.18at In case ofmugardmungbearl. AusT. Aman
(CPy) cropping patternhie seed/grain yietdof mustard mungbean, T. Aus and T. Aman were 1.35,
0.90, 4.62 and 5.1¢na,respectivelyThe total field duration oE P, was 324 days. The REY was 18.65
t/hawhich was 32.27% hlwer thanthe existing patterrCR,. The alternative patter@P; was foundo
be4.71% less efficient tha@P,in terms of production efficiency healternative cropping pattedP,
used the land for 88.77% time of the year, wheteafarmer$existing patterrCP, used the land for
63.84%o0f thetime of the yearThe whole pattern gross margin was highethmalternative pattern
CP. (Tk. 20979@hg) thanthat in theexisting patter€P, (Tk. 157550ha).The MBCR was 2.07 i€P,
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Table 16. Comparison of different cropping patternsin terms of productivity and profits

Cropping Whole pattern Production Land use Whole pattern MBCR
pattern REY (tha) efficiency efficiency (%) GM (Tk/ha)
(kg/ha/d)
CPRy= Boro- 14.10 60.52 63.84 157550 -

Fallow-T. Aman
CP= Mustard
MungbeanT. 18.69 57.67 88.77 209790 2.07
Aus-T. Aman
CP,= Potate

Maize-Sesbania 29.73 86.67 93.97 382460 2.89

T. Aman
Chs=
Potato/Sweet
gourdJuteT.
Aman
over CR. In case ofthe potatomaizeSesbanial. Aman (CB) cropping pattern,hie yields of
tuber/grain of ptato, maize and T. Aman rice were 32.00, 10.80 and Bd0réspectivelyThe total
field duration of theCP,was 343 days. The REY was 29.7%t

33.46 97.27 94.25 445459 3.09

which was 110.85% higher thadhat in theexisting patterrCP,. The production efficiencyobtained
from CP.was6.67 kgha/d (day). The alternative patter@P. was foundo be43.21% more efficient
thanthe existing cropping patter@P,. Calculations ofand use efficiency indicated th@®. used the
land for 93.97% time of the yearhe whole pattern gross margin was highe€i (Tk. 382460ha)
thanthat in theexisting patterrCP. The MBCR was 2.89 i€P. over CPR. In case ofpotatobweet
gourdjute-T. Aman (CB) cropping patternheyields oftuber/fruit/fibre/grain ofpotato, sweet gourd,
jute and T. Aman were 32.05, 23.50, 2.61 and 5l tespectivelyThe total field duration o€Ps
was 332 days. The whole pattdRiEY was 33.46 /ha, which was 137.31% higher thahat in the
existing patterrCR. The production efficiencyof CP; was100.79 kgha/d), higher than that iGF.
The alternative patter@P; was foundto be66.54% more efficient thatie existing cropping pattern
CPRy. Land use efficiencgalculationsndicated thaCP; used the land for 90.96% time of the y&dre
whole pattern gross margin was highe€i (Tk. 44545%ha)thanthat in theexisting patterCh, (Tk.
157550ha). The MBCR was 3.09 iitCP; over CPy Finally, it was observed thaibtato/sweet gourd
jute-T. Aman andhotatocmaize-Sesbanial. Aman cropping patterweremore profitable and suitable
than other tested patterrniThese cropping patterns wemdected fothe next yead gials.

Activities of theyear2 are ongoing.

Conclusions: Based on theesultsso far,potatemaizeSesbaniaT. Aman and potato/sweet gourd
jute-T. Amancropping patterngrere identified athemost profitable and suitable cropping pattdon
further experimentatiof hese two patterns are being tested further along with fertilizer combinations.

14. Project Code and Title: TF 73-NRM/20/402. Increasing crops and soil productivity through
climate smart conservation technologies (CSCT) irdrought and norttraditional areas of
Bangladesh

Implementing Organization: Bangladesh Wheat and Maize Research Institute (BWMRI)

Principal Investigator: Dr. Md. llias Hossain, Principal Scientific Officer and Head, Regional Station,
BWMRI, Shyampu6212,Rajshahi

Location(s): Paba and Godagari upazilas of Rajshahi and Narail Sadar and Lohagora upazilas of Narail

Budget: Tk. 68 lakh
58



Duration: December 2020 to November 2023

Introduction: Climatic variations have a profound effect on agriculture anditivetls ofthe rural
communitiesof BangladeshThis effect is more pronounced in the drought prone arettseeafountry.

The northwest pars of Rajshahi and Narail districts are different from other parts of the country due
to theirundulating topographlgaving compact and loertility soils.Crop production in this region is
challenging and productivity and cropping intensity héseenlow compared withother partsof
Bangladeshlt may bepossible to mitigatehe adverse effect aflimatic variation andncrease
productivity and cropping intensity by climate smart conservation technologies (G#Gd) can
reducdrrigationwater requirement bgbout 2530%andproduction cost byabout 60%This can also
increase farmerso6 incomes.

Objective: Increasingcropping intensity and system productivity and preserving natural resources like
soil and water, saving energy, fuel, labor, biodiversity in drought prone anmaattonal areas.

Materials and Methods: The project work consists ¢1) establishment ofentil (Zn and Fe enriched
lentil variety like BARI Moshur7 or BARI Moshur8) and mustardBARI Sarisha 14 and }4using
residual soil moisturey zero or relay planting and raised bed systémGodagariandPaba upazika

of Rajshahi and Sadar and Loloag upazila of Narail, (2) alidation and upscaling of heat, drought
and blast resistant whg@ARI Gom 30, BARI Gom 32, BARI Gom 33 and WMRI Gomahd maize
varietiesafter T. Aman rice (BRRI dhan71) in thed planting system using minimum irrigatieater

(6 validation trials in GodagariPaba Narail Sadarand Lohagoraupaziles in each yegt (3)
establishment of drought tolerant mungbean, sesah@snaand maize varieties through bed planting
andpower tiller operated seeddPTO9 system using residual soil moistureKimarif 1 season(4)
establishment of drought tolerant Aman rice varieties throughebed plantingsystem (Fig. 22)

Fig. 22. Preparation of raised beds (RB) by machine and crop establishment on RB in ttiemate
smart conservation technology system (CSTCS)

using minimum irrigation water iKharif 1l seasonSoil moisture regimes of the experimental plots
were recorded at aIb cm depth at 28ay intervals. Yield and yield component data of different crops
were recorded and benefit cost ratios (BCR) estimated.

Results and Discussionin the climate smart conservation technology system (CSTC&)ping
intensity could be increased as it permitted growing three crops in a year compared with a single crop
with conventional tillage (CT)This systemaved 3035% irrigation water withoutagrificing yield in

drought prone areashe production costcould be cut down b¥5-50% or 15000 Tk/ha/yeéirom that

with farmer® practice (FP) withouény yield penaltySystem yield increased by1®% in T. Aman

rice, 1615% in wheat, chickpea and maize 2% in mungbeancheena sesame and lentilThe
average cropping intensity increased byl through inclsion of mungbeancheena maize and
sesame in drought prone and ricaditional areas ofhe two dstricts. CSTCS ircreased marginal
farmesd i n c o-i®e and ignpraved livelihood in drought prone and -tradlitional areas athe

country.
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Conclusions: This project deals with climate smart conservation technologies (CSTC) for drought
prone, less favable ecosystemsf Bangladeshvhich are essential for increasing cropping intensity,
system productivity and saving natural resouréégre are goodpportunitiesof increagng cropping
intensity, saing water, reducingoroduction co& and enhancing landproductivity and farmers
incomes in drought prone and nenaditional area®f the country Farmersare adopting alternative
cropping patterslike riceewheatmungbean and rieeheatsesamas better alternatives to the existing
cropping pé#terrs, rice-fallow-fallow and ricewheatfallow in the study areasin the CSTC system.

Also, wsing residue retentioim thealternative cropping pattemayimprove soil quality The CSCT
system shows promise fonproving crop and soil productivity imrought prone areas of Bangladesh

15. Project Code and Title: TF74-NRM/20. Field basedapplied research on "Aquifer Storage and
Recovery (ASR)" technology for increasing cropping intensity of Bangladesh

Implementing Organizations: Bangladesh University of Engineering and Technology (BUET) and
Bangladesh Agricultural Development Corporation (BADC)

Principal Investigator: Dr. Sara Nowreen, Assistant Professor, Institute of Water and Flood
Management (IWFM), BUET

Location: (i) Paba, Rjshahi; (ii) Naldanga, Natore; (iii) Mirzapur, Tangail; (iv) Dacope, Khulna.

Budget: Tk. 87, 57,000
Duration: December 2020 to November 2023

Introduction: Aquifer Storage and Recovery (ASR) is a concept of artificial recharge and has recently
beenencouraged in thBangladesh Delta Plan 2100. India has many success stories of implementing
ASR for increasing cropping intensity. However, no fislased application has yet been attempted in
Bangladesh for agricultural purpos@ere well aquifer type AR is expected to be a useful innovative
water management solution for farmers facing drought, waggied and salinity situationand
increase cropping intensiip these regionsf BangladeshASR may help farmers get rid afiater
loggingin their landsn thepeak monsoon and pestonsoon pericglandaccesgjoodquality irrigation

water ASR may bean added benefit along with a solution ffaitigating salinity inthe coastal region.

Objective: To explore the viability of using ASRpeed umlrainageof excess wateand supply post
monsoon irrigation in drought and saline prone areas of Bangladesh

Materials and Methods: Forty boreholes (10 at each site) lithology testsre conducted in the
presence of a geologist (consultant) as part of aquifer tastidglineate the aquifer conditioat the

trial sites. One aquifer test, i.e., pumping testsconducted by BADC at the same union of Naldanga
upazila toassesghe overall aquifer geometry and aquifer characteristics that irctheitical and
horizontl hydraulic conductivity, transmissivity, storage coefficient and specific yield. Ripes
installed in a total of 8 monitoring wells (atdand 50m distancefrom the existing 4 ASR structures)

to automatically monitor groundwater levels on a reghémsis by automated data loggers. Four rain
gauges were installed at ASR sitesrteasure precipitation. Water sample were analyzeddodard
water quality parameters, i.alkalinity, chloride, coliform (faecal and total), color, hardness, iron,
mangaese pH, phosphatetotal dissolved solisl(TDS), turbidity and electric conductivitgeC) four

times a year @0-dayintervals. So far, one wateycle of dry season and pneonsoon hydrochemical
testswrerecompleted at four sites. Along wittydrochemical test EC of waterof monitoring wells

and nearby surface waberdies wasnonitored at 15layintervak at Dacope, Khulna. Crop calendars
and resource mapsere prepared through stakeholder workshdpgdLC (land useandland covey
maps for ach sitewvereprepared from satellite imageries. To estimate the infiltration rate (IR), surface
waterwasallowed to enter theechargepit throughanentrance pip®f a certain height and theater
rechargevolume wagalculated byhefalling head meth. Back wash through pumping out of clogged
materials from all ASR wellsvasdone during this reporting periodio improve the performance of
recharge pg, filtration chambers were reopened for a manual wash of filter materials used in the pit.
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The watertable fluctuation (WTF) method was used to calculate the annual recharge of the study area
based on the idea that water level rises in shallow aguifers caused by groundwater recharge
reaching the water table.

Results and DiscussionAquifer mapsndicated the presence afthick aquitard at the top of every

ASR site.The thinnes{3m) aquitardwas observedt Mirzapur and théhickest(39m) at Dacope. On

the other hand, Naldanga has a thicker aquifer underneath, whereas discontinuous alternative aquifer
layers are commoat the remaning sites.

The goundwater leveteceded tdeyond

the suction limit (7.5m) atthe 50 m

distant well of NaldangéFig. 23)and at i ‘{\,,p"w"ﬂ“ L

0m and 50m distant wells of Paba during .um'ﬁ’m""'“\»N"“‘ il W

April-May and ApritJune, respectively. u'\'.‘!' %

However, allotherASR production wells : il

were foundto befree from this problem. ! v

Primary data show  maximun’ T
.. ,y‘\r“lj,\n‘ \

groundwater levevariation of 5.1, 2.84, ol I il

2.5, and 4.18 m belotheground surface ™ Y

atNaldanga, Dacope, Paba and Mirzapt | """

respectively. Unlikén other parts of the | i

Barind region the selected site at Pabi = . , : ' ‘

shoved a low amplitude of the Fig 23 Real time groundwater level and rainfall

hydrograph. On the other hand, the Watefnonitoring at Naldanga, Natore

level fluctuation at Naldanagawas

relatively high. Being located itte coastal regionthe Dacope site tthasmaller hydrograph amplitude

with thegroundwater level position closettte surface.

The nfiltration rate of 2./min in July at Naldangé&ll sharply t00.40, 0.02, and 0.04min in August,
September and October, respectively. On the other handjrzapur and Pahathe premonsoon
infiltration rates were29 and 33./min respectivelyin July. After irrigation in Decembetheinfiltration

rateat Dacope was found to Ie4 L/min. Thecropping pattern changed froasingle crop tahree
crops per year at tidaldanga and Dacope siteently.

Water samples from the ASR sites, with a few exceptions, met the criteria fodgokithg quality
High iron and manganese concentrations in water were found during tipeednpnsoon periocht
Mirzapur while aDacopechloride,hardnessTDS andturbidity in water exceeded the permissible limits
throughout the yeaNo coliformbacteria werdound afterthe backwastat any sitelnterestingly, ASR
well water at Paba was found befree from turbidity whereathe monitoring wellwaterat 50m was
highly turbid.

The grounswater EC &@lacope was quite higbspecially wherhe irrigation pump started to extract
groundwater fronthe ASR well. In spite of this, théoro rice yieldregistered amncreag to 4.8 t/ha
from 2.7 t/ha in theore-project years.

From the crop calendar and resources map it is obviousith#te pre-project situation, all sites
experienced drought during Maré&tpril. Following this there was the problem ofb4months of
waterloggng withoutan aquiferechar@. T. Aman rice, wheat,sugercane andhaize werethe major
cropsin Pabaand T.AmanandBororice and agarcanen Nald-anga Sugarcane occupidtelandfor
more than a year. Mustard, ricepotatoand vegetables were timeain cropsin Mirzapur. Boro rice
yielded poorly, savatermelon was commonly cultivated in gueojectdays inDacope.

Postproject total annual recharge values were fawnokehigheratall study siteshan those in thpre-
projectperiod(Fig. 24) For instancegroubndwater rechagrgeaba, Naldanga, Mirzapur, and Dacope
had reached to 64.79, 62.49, 92.48, 8.18 from 51.04, 26.40, 52.53, and 7.79 MCM duri2g@ 218
The notable thing ithat,groundwater rechargeas greatein thevicinity of the ASR well.
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Total Annual Recharge in 2018 at Paba (million cubic meter) Total Annual Recharge in 2019 at Paba (million cubic meter)
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Fig. 24.Monsoongroundwater recharge in pre and postproject periods in Paba, Rajshahi

Conclusiors. Given the concerns over the undablewater quality changes due to implementation of
the ASR system this study closelymonitoredthe contributios of the injectant, hydrgeochemical
quality of the infiltration water, response to rainfall events and flooding, ateefatur ASR trial sites

(i.e., Naldanga, Paba, Mirzapur and Dacophgre is a plant tassess the possibility of using existing
shdlow tubewell structures in both recharging and discharging (i.e., irrigation pumping) to minimize
the risk of well clogging at the current experime®t8R sitesThe opportunity of usinthe ASR setup

in the coastalsaline will also be explored. In thiggard, so far, aquifer mapping, pumping test,
fortnightly water table observations and water quality tests have been conditttedaid ASR trial
sites.

16. Project Code and Title: TF7 S5 eE / 29iifting of conventional agriculture towards high
value enterprise for better livelihood of the rural people

Implementing Organizations: Bangladesh Agricultural University (BAU), Mymensingh, Bangladesh
Agricultural Research Council (BARC), Dhal&eba Sangstha (NGO)

Principal Investigator: Dr. M. Zulfikar Rahman, Professor, Department of Agricultural Extension
Eucation, BAU, Mymensingh

Locations: Haor areas of Itha (Kisbreganj), Trishal (Mymensingh), Kapasia (Gazipahar lands of
Gaibandha, Bandarban Chattogram Hill Tract§CHT), Sakhira Sadar

Budget: Tk. 198 lakh
Duration: December 202to November 2023

Introduction: Development of technologies and innovations has resulted in gradual shifts of the
traditional rice monoculture system to diversified and modern technology oriented specialised farming
systems greatly impacting livelihoods of the farming communities in Bmagladesh. However,
constraints like subptimal use of agricultural land, improper use of technologies, labor price
fluctuations, ruralemigration, conversion of agricultural land to Afamm establishments like brick
kilns, gas stations, industriesdarural settlements, riverbank erosion, water logging, natural hazards
and disasters etc. have been restraining rural economic growth in the country. This projexgthesess
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impacts of the shifts of conventional farming towards higlue crops and enfaiises focusing on
shifts from traditional rice varieties to shaitration varieties, rice and other crop lands to pond
aquaculture and shringiierculture, homestead space to poultry rearahgy land to sandbar farming
and natural vegetation in hilleas to fruit orchards.

Objective: To assess the extent and naturéivalihood changes among rural people due to shifts of
conventional agriculture to modern technology oriented, -lgdbe farming systems, identifthe
drivers of such shifts anelvaluate the emerging opportunities and challenges in shifts towards high
value enterprises

Materials and Methods: The study is being conducted the following six locations: (ihaor of
Kishergonj district (traditional rice varieties shift to shortation varieties), (ii) Trishal upazila of
Mymensingh district (field crops shift into aquaculture), (iii) Kapasia upazila of Gazipur district
(homestead shift to poultry rearing), (i¢har land (barrenchars shift to sandbar farming), (v)
Chattogram Hill Tracts (natural vegetation to fruit orchard), and (vi) Satkhira (field crops gt#irto
culture).In the year under repottie project work comprised visits to teidy areasgor preliminary
assessment dhe locations and meetings and discussions with concerned officials of the Department
of Agricultural Extension (DAE), Department of Fisheries (DoF) and Department of Livestock Services
(DLS), focal group discussions (FGD) ajuestionnaire preparatidor keyinformantinterviews (KII)
Farmers and related stakeholdeerethe target populatiafor data collection.

The samples of the study msisted of selected farmers, researchers, extensalficials
(UAO/AAO/AEO, UFO and ULO) and field workers, locpblitical leaders/civil society personnel,

NGO agents, traders and market actors. The final sample coag#Eeespondents that incind 600

farmers (at least 100 from each study area), 30 extepsisannel 60 SAAQO/SA, 60 traders and 120

other stakeholders. Random seleci®being usedor farmer survey. The \ariablesof the studyare

extent of transformation of enterprises; effect of shift of cultivation on farming practices; reasons for
shifting from conventional farming; effect of shifting of farming in terms of household food security,
povertyaleviation wellness|ivelihoodsand food consumption behavior of the househaldsd f ar mer s 0
problems in highvalue enterprises. Appropriate scalirechniqueswere used formeasuringthe

variables. Appropriate statistical tester@employed for data analysis by usithg SPSS software.

Results and DiscussionResults of qualitative stuels (FGD, Kll and stakeholder workshops)
aresummarized below

a. Sandbar farming in chars of Gaibandha and Rangpur

9 Previous crops before transformation: Barodrars Kashbonand nothing;chars with silt:
some local varieties of rice and other crops

1 Major crops after transformation: pumpkin, water melon, sqaablarren sandbargroundnut
etc.

1 Major drivers of transformationprofitability, utilization of barrerchars, encouragement from
advisory organizations

9 Effects of transformation: increased income from new crops; improvement in household food
security anchutritional status etc.

1 Expectation from government agenciggroduction of sort-duration crop varieties and water
management technology.

b. Establishment of fruit orchards in €IT
9 Previous cropping (before 199@humcultivation, banana
9 Major fruits after transformationmango, pineapple, litchi, dragon fruit, orange etc.

9 Effects of transformation: high profit from different fruit crops, huge land erosion with
increased landslide, increase in household food security and nutritional status
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1 Expectation from different agencies: technological and logistic support for cultivation ef high
value crops etc.

c. Shift from traditional rice varieties to short duration varieties in haor areas

9 Previous crops ihaor. local and HYVBoro rice

9 Local ricevarieties are being replaced by shauration rice varieties

9 Vegetables crops are getting popularityhimors farmers are alsgrowing fruit crops and
mustard

9 Key problems: flash floosldamag standing crops, lack of shedttiration and cold toleranice
varietes

1

Suggestions to overcome problems: introduce more suitable shorter duration rice varieties,
construction of embankment.

d. Shifting of households for poultry farming
9 Poultry farming is not profitable for small farmers
9 Good transportation facilithoostsbusiness
9 Shortage of vaccasfor poultry
1 Costly feed

e. Rice field to shrimp cultivation
1 Mostly bagdashrimpis under cultivation
9 Culture of other fish species being increased besides shrimp
9 Production of shrimp affected due to heavy rainfall
9 Goodtransportation

Conclusiors. Significant transformationis agriculturalenterprisesiave occurreth different areas of
the country. Profitability, improvement in household food security andhutritional status,
encouragement from advisory organizations were the major drivers towahdft from traditional
farming to highvalue enterprisesThese shifts in farminghowever,were not free from some
challengesFarmers expectufther technologial interventios, strongeifogistics supportfrom the
Government and better advisory services from the concerned organizatidisis, tangible
interventions by the relevant organizations (like DAE, DLS, DoF etc.) are demmuedsary to boost
production and improveural livelihoods

17. Project Code and Title TF80-NRM/20). Development of biochar enriched fertilizer for
enhancing nutrient use efficiency in agriculture

Implementing Organizations: Patuakhali Science and Technology University (PSTU), Patuakhali and
Bangladesh Agricultural Research Institute (BARI), Gazipur

Principal Investigator: Professor Dr. Shamim Mi&epartment of Agronomy, PSTU
Locations: Department of Agronomy, PSTU a&ail Science Division, BARI, Gazipur
Budget: Tk. 50 lakh

Duration: March 2021February2024

Introduction: In Bangladesh, the amowmf mostnutriens absorbed bgropsare greater than the
amouns supplemented while a large fraction of the applied nutrishist due to low reactive surfaces

of soils This low surface reactivity is also responsible for the latment use efficiency of agricultural
crops in Bangladestpplication of organic matter including biochar could potentially increase the
reactivesurface areas in soil resulting in a better use efficiency of nutrients applied with fertilizers. The
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efficiency of biochar in enhancing nutrient use efficiency, however, would depend on its surface
properties. It is, thus, important to produce funcspacific biochar. This project aims at producing
biochar with differenipositivdy or negativéy chargel functional groups that would bind nutrienits

the soil for absorption by plants.

Objective: To develop technologid¢e produce both positively and gatively charged biochadevelop
biocharenriched nitrogen and composite fertilige@ndevaluate the performance of different biochar
enriched fertilizersn crop production

Materials and Methods: Technologies to produce biochar with variable surfeltarges (positive,
neutral and negativejere developedFor the production of positively charged biochar, biomass
(sawdust) was collected from a local saw mill and dried at 105 °C. The biomass was then loaded with
different minerals (Fe, Al, Mg) and theombinations. The minerals were added as 0.5 M solutions
while the biomass to solution ratio was maintained at 1:2. The mixture was then dried overnight at 60°C,
wrapped withAl foil and placed in a slow pyrolysis kiln. The pyrolysis temperature was aneditat
different residence times. The temperatwesincreased from ~300°C at the 2nd hr to 807°C at the
28th hr. The temperature wieen decreased gradually in the next 20 hrs to 350°C at the 48tbxty.
different biochars (preoped, postloped, namal biochar) were produced following the methods while
normal biochar was modified chemilyalvith hydrogen peroxide and biologitaby composting and
incubation with soil inoculants and nutrients. The biochars were then characterized using Fourier
Trangorm Infrared Spectroscopy (FTIR), cation exchange capacity (CHE@asurement
potentiometric charge determination and nutrient concentration analysis. Based on the results, several
biochars were selected for biochar enriched N and composite fertiliparatien A pre-trial wasdone

to determine the formulation composition using different ratios of biochar, nstaietitadditives. The
guality (firmness and stability) of the pellei®re examined andhe best mixing ratio was selected.
Biochar enriched Nertilizer wasdevelopedA study ofnutrient release rates from the newly developed
fertilizersis underway for examining their efficacy.

Results and DiscussionThe production of biochar was significantly higher in the mineral loaded
treatments (~60%) while it was the lowest in control (~30%). A higher production rate was possibly
due to a higher metal content in the biomass because metals are less prone ¢m lbsatiqmBiochar

was produced from sawdust and modified through different techniqgues. Among the biochars, oxidized
biochar carrieda larger negative surface charge than -nwdified biochars and mineral doped
biochars. For instance, CEC of oxidized lhiars vas over 20 cmoltkg biochar while itwas ~2.5
cmoldkg for mineral doped biocharsikewise, thefunctional groups (e.g., carboxylic acids, phenolic
groups etc.) were more on the oxidized biochar tmristine biocharMineral bound positive surée
functional groups (Al Mg" etc.) were identified in the FTIR specifféig. 25) A nitrogen fetilizer
produced with biochar, nitrogen

(urea) e}nd betonitéFig. 26) was " :;’;‘iiﬂ;:;““

better in terms of granulation U et
. - 100 2 . ) £

quality (e.qg., firmness and shape of oo coon ()

the granules) wite biocharurea

clay soil also performed well. The

initial results on
mineralizatiornutrient release

from fertilizers showed that— .
biocharbased fertilizers released i
nutrients much slower thawlid ™
prilled urea. Among of the biochar

based fertilizers, cheoally

oxidized biochar based fertilizers Fig. 25.Changes in functional groupsn biochar observed in
retained more nutrients than otherF TR soectra

fertilizers.
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Conclusions:A technology foproducingbiochar with
variable surface functional groupsasvdeveloped.
Oxidized biochar carrik larger negativiy charged
functional groups (carboxylic and phenolic groups)
than pristine biocharMineral loaded biochar carde
positive charge associated withthe impregnated
mineral in the biochar atrix. Biochar based nitrogen
fertilizers were developed and among the foatiahs,
the biocharnitrogen (ureapetonitecombination was
better in terms of granulation quality (e.g., firmness and
. d - shape of the granules) while biochaea-clay soil also
Fig. 26. Newly developed biochar enriched  P€rformed well.

nitrogen fertilizer

18. Project Code and Title: TF81-NRM/20. Intervention in surface water utilization through
integrated minor irrigation schemes for escalating water and land productivity inthe coastal
region

Implementing Organization: Bangladesh Rice Research Institute (BRRI)

Principal Investigator: Dr. Mir Nurul Hasan Mahmud, SSO, Irrigation and Water Management
(IWM) Division, BRRI

Locations: Sadar upazilla of Patuakhali district and Taltali upazila of Barguna District
Budget: Tk. 115 lakh
Duration: March 2021 to February 2024

Introduction: About 50%Patwakhali and Bargundistrictsin the southern coastal belt of Bangladesh

is saltaffected and theemaining50%is mostly nonsaline Cropping intensityin these twdistricts is

lower (177%) tharthe national average (191%)ne single rice cropl. Amanrice in the Kharifll
seasonis grownin the salaffected areas where lands in tirg season remaimostly fallow due to

lack of irrigation water and high soil salinityh@re is howevera large number of canals and rivers
crisscrosig theregion, which may be a good source of sweet water for crop irrigafitaier in most

of the rivers anéthals(canal)is nonsaline with an EC of <1.0 dS/m, which provides a goggbrtunity

to growBoro ricein the dry winter seasoihefallow or single cropped aigultural lands in the coastal
region is a potential target for expansiorBofo rice cultivation and to increase the cropping intensity.
To grow Boro rice, lowsalinity surface water, particularly water from the rivers Buriswar and
Bishkhali, can be uskthrough integrated minor irrigation schemes. This project is designed to study
the possibilities of increasing water and land productivity through efficient water diversion, modern
distribution systems and judicious water management practices. The pvitlj@tso try to determine

the most wateefficient cropping patterns in the target areas.

Objective: Cropping system intensification, land and water productivity improvementgansion
of Boro rice cultivation in selected aseaf Patuakahli and Barga districts

Materials and Methods: Twenty waterand soilsampling locationsvere selected inPolder # 44 in
Taltali upazila, Barguna district to look for suitable areas of Boro cultivation in terms of water and soil
salinity (Fig. 27) Soil and watesalnity wasmeasuredavith an electrical conductivity (EC) metence

in every 15 daysluringNovemberl5, 2021 tdMay 01,2022.The amount of water that can be stored
in each canal in Polder # 44 was estimaisidgthe QGIS softwareTwenty fields in Patualdli Sadar
upazilla and Ta#li upazilla of Barguna were selected for block demonstrat®esds of BRRI dhan67,
BRRI dhan74, and BRRI dhan89 were supplied to the farfarsiersalso receive@0 lowlift pump
(LLP) sets,1000feet pieces of PVC pipand more than 3000 feet flexible plastic pipe irrigation
conveyance systems t#te 20 block demonstration sitg&ig. 28). For proper nutrient and insect
managemengach of the participating denfarmerswas provided withull doses of all fertilizers and
insecticides.
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The dternate wetting and drying (AWD
methodof irrigation was usedor thethe
test cropd. Six rice-based cropping
patterns \ere testedn the Sdar upazila
of Patuakhali and Tali upazila of
Barguna such as, A. Amanfallow-
fallow, b) T. AmanBoro-fallow, ¢) T.
Amanfallow-T. Aus d) T. Aman
sunflowerT. Aus €) T. Amanmungbean
T. Aus and f) T. AmanwatermeloAT.
Aus. The aopping patterns were
compared in terms of water use efficienc
In another experiment, Boro ice
seedlings aged 35 days of were
transplanted on  four different '

transplanting date§l5 Jan, 25 Jan, 05 Fig. 27. Water salinity measurementsjuring 15 November
Feb, 15 Februajyto find a suitable 2021 to OllMay 2022 at 1Bay intervals in Polder # 44,
transplanting date for Boro rice, the test' altali upazila. Barquna

varieties were BRRI dhan67, BRRI dhan74,
and BRRI dhan89.In yet another
experiment the feasibility of a mini-
sprinkler irrigation systenfior transplanted
rice inthe coastal region @angladeshvas
studied.

*  Water salinity locations
* Water salinity trends
T3 Polder 44 Baundary
¥

Results and DiscussionResults of water
salinity suggests that, water salinity in the
location 1, 2A, 2B, 12, 13, 15, 16A, 16B,
and 17 i.e., along the river Burishwar
remained <1 dS/m during the monitoring
time. Water salinity in the lcations3, 4 and
10i.e., along the river Andher Manik ranged
o between 2 and 21 dS/irength of all canals
Fig. 28. Establishment of an irrigation water in the p0|der number 4dere 189 kmin total
distribution system with surface laid PVC pipes under and the ava”able water storage for all canals
the integrated minor irrigation scheme in Patuakhali ~ résulted in 2668 hen. However,
consideringexcavatbn of 30%, 50% and
100% of the dead canals, water storage of all canals was estimated to be increased to 2718, 2751and
2835 ham, respectivelyArea that can be irrigated with the existing water available in the canals and
even with the increased water storage afteateeexaction have been estimated for different crops.
With the existing water storagiaat was estimated to be 2668raarea that cabe irrigated for Boro
rice was estimated to be 2668 ha. However, after 30%, 50%, and 1@&0%axation by length dhe
canal, Boro area can be increased to 2718 ha, 2751 ha, and 2835 ha, respadintilyocation about
68 hectares§00bigha) of fallowlandhave been brought under Boro cultivation establisBihiglock
trials (Table 17)

In total 265 farmers cultivated BRRI varieties such as BRRI dhan67, BRRI dhan74, and BRRI dhan89.
Irrigation water savings by the PVC distribution system was about @&8¥thatsavings by AWD
methods were from 23 to 27%. Yield of BRRI dhan67, BRRI dhan74, and BR4&I88 atboth
locations weravere 62, 7.2 and 74 t/ha respectivelyCropping pattern experiment resusfsow that

after two seasons total rice equivalent yield of the T. AlatermelorT. Aus cropping pattern was

the highest (43.43 to 45.87 t/ha) amaagcropping patternsRice yield of BRRI dhan67 at both
location was highest (7.0 t/ha) which was reduced to 6.3 t/ha and 5.5t/ha by transplanting 10 days and
20 days later than 15 January. The lowest yield (4.53 t/ha) of BRRI dhan67 was achieved by
tranglanting 30 days later than th& ttansplanting dates. Thus, 30 days late transplanting gave about
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2.48 t/ha lower yield of BRRI dhan67. Similarly, 30 days late transplanting of BRRI dhan74 and BRRI
dhan89 gave respectively 2.12 and 2.01 t/ha lower gihdpared to the yield achieved transplanting

at 18" January. Amount of irrigation water applied by conventional flood irrigation system was about
911 mm. Amount of irrigation water applied by sprinkler irrigation was about 263 mm. Therefore,
sprinkler irigation saved about 71% of the irrigation.

Table. 17.Boro rice production in block demonstrations and market prices

Variety Avg. yield Area covered | Riceproduction | Market price
(t/ha) (ha) (1) (Tk)
Patuakhali Sadar

BRRI dhan67 6.1 16 97.6 19,52,000

BRRI dhan74 7.2 16 115.2 24,48,000

BRRI dhan89 7.3 9 65.7 13,96,125
Total 41 278.5 56,96,125

Taltali

BRRI dhan67 6.3 11 69.3 13,86,000

BRRI dhan74 7.2 11 79.2 16,83,000

BRRI dhan89 7.5 5 37.5 7,96,875
Total 27 186 38,65,875

Conclusiors: The project work so farevealed that hundreds of ha can be brought under Boro rice
cultivation and increase cropping intensity in the southern coastal districts of Patuakhali and Barguna
by irrigating lands with available but hitherto untapped-bhoatkish water reserves in canals and rivers.
However, there are such constraints in cultivating Boro rice in this region as lack of agricultural

mac hi

nery

and f ar

mer so6 mi
training on the ciivation of modern Boro rice varieties are expected to overcome the constidiats.
project set up field trialthat convincingly demonstrated to the local farmers that the latesi Bce
varieties developed by BRRbuld be profitably grownby storingfresh or bw-salinity water ina canal

nearbyby building earthen embankments across the canal.

19. Project Code and Title: TF 84-SoE/20.Adoption of climate resilient crop varieties in selected

ndset .

Wat er

environmentally vulnerable areas of Bangladesh and itisnpact on farm productivity

Implementing Organization: Bangladesh Agricultural University (BAU), Mymensingh

us e

t echni

Principal Investigator: Dr. Hasneen Jahan, Professor, Department of Agricultural Economics, BAU,

Mymensingh

Locations: Satkhira (salinityaffected), Jamalpur I(fo o d

g fChapat Nawatbganj (drought

affected, Sunamganji(@or), Thakurgaon (drought and high temperature), Meherpur (high temperature

and blast affected)

Budget: Tk. 70 lakh
Dur atMaornc htoE@btuary

2024

Introduction: Bangladesh is one of the countries in the world worst affected by climate change.
Adoption of agricultural technologies that can withstand climatic stress is crucial for maintaining food

security in the country. Development of nutrieich stress tolerardrop varieties is a good option to

achieve and maintain food security in the face of threats from climate change. It is, therefore, essential
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to study factors influencing farmersdéd decisions
opporunities that exist in this adoption process, impact of adoption on farm profitability and
productivity, etc.

Objective: To studyclimate resilient crop adoption trends among farmers and related economic
performances.

Mat er i al a mhdprdiéet it desigued to survey 1,200 farnwasprising800 rice farmers
and 400 wheat farmers and 6@chnologyadopters and 600 neadopter farmers. In total 18 (6
locationsx3) foal group discussions (FGDs) and key informant interviews (&i¢) planned to be
conductedFarmers cultivating some stress tolerant crops (e.g. pulses, spices, vegetablextgjruits
were also included in the studyor assessing the socioeconorsiatusof farmers, relevant data on
socioeconomic and demographic variabl
were collected from the sample farmérg.
29).

So far,consultations with the DAE officials$
and researchers of BRRI, BINA and BWM
have been done to select crop varietieethags
on their climate resilience. On the basis
these consultations, 6 upazilaplachole =
(Chapai Nawabganj), Shyamnagar (Satkhirf=
Islampur  (Jamalpur),  Bishwambharpt
(Sunamganj), Ranisankail (Thakurgaon) a
Gangni (Meherpur) were selected as the stt
locations. A detailed questionnaire has -
developed for the survey. The questionnall

includes  household  soettemographic Fig. 29. Data collection in a rural community

information, household asset information,

land and cropping pattern information, cost and return information of crop, problemcameqt of

specific variety, market and credit information, farming problem, and particular opinion about the
climate resilient varietyEnumerators (30were selected from among students of the Agricultural
Economics and Rural Sociology Faculty of BAlctullect data from various locationia. Thakurgaon

district, three upazilas namely Sadar, Pirganj, Ranisankali were selected purposively and a total of 218
samples were randomly selected to collect the data. For climate resilient rice, two upazila namely
Islampur and Dewanganj of Jamalpur district were chosen as flood prone areas. From Sunamgan;
district, three upazilla namely Sadar, Bishwamvarpur, Jamalganj were selected purposively and in total
207 farmers were interviewed.

In addition, a comparisoaf the pertinent socioeconomic and demographic characteristiexdane
between farmers who adeptand who @ not adopt by applyinthet-test technique. In order to assess
thefactors undesling thef ar me r s 6to atlept dissret® anoice modelasegy will be applied.

The list of predictor variables includéarmessd a g e , education, gender, f ari
to financial resources, availability of technology in the area, costs of adoption of the technology, and
availability of support/extension services, and soTanexplore the constraints and opporties of
adoption faced by the farmers,Problem Confrontation Index (PCl)as/constructed. In order to
analyse profitability of the crops, gross margin, net return, and B&wdit Ratio (BCR) wre
computed.The CobbkDouglas production function as usedto estimate the elasticity of production

with respect to the input being considergtie Chow test vas also performed to see if theveas
statistically significant difference in the parameters of the production functions across adopters and non
adopters.
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Results and DiscussionAmong the three district$3.94 %farmers were found to growlimate
resilient crog indicating that the majority of respondents beledgo t h elim&ie resilient variety
cultivated category. In Thakurgaon district 62.39 &fothe crops grown were wittlimate resilient
variefes. In Jamalpur distrigtthe climate resilientvarieies and other variées had 5660 sharesln
Sunamganj distri¢t49.28 % vere climate resilien varieies. In Thakurgaon distrigtmajority of the
sample farmers cultivalewheat They also cultivated rice (T. A%an, Aus, Boro), maize, jute,
vegetables, oilseed, sugarcane, pulse and $pige30 In case of Sunamganj and Jamalpur district
most ofthe sample farmers cultivate Aman rice. Rabi crops like pulse, groundnut, vegetables, maize,
wheat, sugarcane crops were foul

marginally in Jamalpur buhey were

absent in Sunamganj distridtalking spice |

about disadvantages inwheat ugercane |

cultivation the responént farmers oilseed |

mentionedlack of demand (29.13%), veactable

inadequate training (21.96 %), hig "

input cost (17.61 %) and lack o """

information (11.74%) They were Mk

found to be aware of tredlvantages of ice I ————
climate resilient rice varietiesvhich,
among other things, weperceived as
high yield (21.83%), disease and pe
resistage (21.06%), good tase
(19.44%), abiotic stress tolerase
(11.97%) but only very few farmer0.28%)saw an advantage in respectatforrequirementFurther
data analysisvasgoing on.

Jute .

boro maman ®m Aus

Fig. 30. Distribution of crops grown in Thakurgaon

Conclusions. The data and information generated by this project will lekearchersextension
workersand other relevant stakeholdersderstand thesocioeconomic implications of adoption of
climate resilient crop varietieF his informationis also expected thelp the government in policy
formulation.

4.1.2B Recently Inititated Projects

20. Project Code and Title:TF 86-C/21: Feasibility study of the 10T based precision agriculture
for sustainable crop production in Bangladsh

Implementing Organizations. Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka
1215 Bangladesh Agricultural Research Institute (BARI), Gaziptdl and Nodes Digital Limited
(NDL), Banani, Dhaka

Coordinator: Dr. Nazmun Nahar KarimylemberDirector (Livestock), BARC

Principal Investigators: Dr. Khokan Kumer Sarker, BARIndDr. Saad Hasan, NDL
Location: BARI, Gazipur
Budget: Tk 99,54,680.00

Duration: October 2021 to October 2023

Introduction: Sensotbased precision agriculture is not in general practice in Bangladesh and its
potential is yet to be adequately investigatefield conditions. The common agricultural practices are
traditional surfacéoroadcastfertilizes; flood irrigation for wetand rice and frequent pesticide
application These traditional practices encourgageusenf excess fertilizes, water, pesticidewhich
ultimately lower input usefficiency andcropproductivity. This studywas designetb createadatabase

for eggplant and test the feasibility dhe Internet of Things (IoT) based machine learning software
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model for predicting water and fertilizer use for eggplant productiond e r  fiieddrcanditiors for
improving crop productivity.

Objective: To develop and & loT-based machine learning precision agriculture systems for improving
crop productivity in Bangladesh

Materials and methods The key aspect of this study is the integration of I0T devices in farming
activities with the goal of decisianakingpredictons regardinghe use ofnputs like water, fertilizes

and pesticides. Data from installed sensors are fed into the machine learning (ML) system to analyze
and compare with reference data of crops. Reference values of input requirements throughant differe
crop growth stages are prerequisite for more accurate ML modeling and decision prediaioest

this systenan experiment was set up at BARI, Gazipith four treatments (4T, T3, T4) for eggplant

(BARI Begun 10) productiorduring October 202April 2022. The performance ofhe loT-based
precision agriculture practice {)Tis planned tde evaluated by comparing with BARI recommended
practices for eggplant productionJT drip fertilizer and irrigation fertigation) (Ts) and farmer$
practice (). The loT-based physical and networfirsystem (1) wasin the processof beingset up

during the first crop cyclelwo focus group discussigifFGD) were done for settingp treatment T.

A reference data framework for eggplantsadeveloped based adliterature review and available data

so far and data collected from experimental 8eltl BARI. The conceptual algorithm development
technique was used to corr@athe data acquired.Necessary dchniques were used for data
transfomation and augmentation for ML research. The models used for ML inclLidear, Ridge,

Elastic Net, KNN, SVM and DT regression, Random Forest, SVM, Naive Bayes classifier and extreme
gradient boosting. Various programming languages were used for sofisvaiepment activities e.g.,
Python for ML models; Mysql for database; Google Firbase for natifications service; and Java for
Mobile app. The methodolgds briefly illustrated irthe fllowing flow chart Fig. 31).

ToT-based eggplant

f cultivation
J
[ Performance
Al'model ‘ BARI recommended evaluation
development [ eggplant u?l(i\'ation Based o8 Development
/ g fertilizer, strategy of the IoT
};esearc.h lon IoT  system | water  and based  precision
t t i ; — :
m:;: o fi'“g“ f"‘d Drlp-ferngatfon .for pesticide use agnculture
implementation eggplant cultivation :
development and economic
Reference data = analysis
base for : ng;plnnl N cultivation
eggplant i usmg‘(radmonnlfarmers
: practice
T IR Pl = = >
Part A: NDL Part ' Part B: BART Part

Fig. 31.Schematic diagram of the rsearch/activity flow
Results andDiscussion

Effect of treatments on yield and yield contributing characters
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For formul ati ng Thrmdtibneegandimgl 26 me r & sculivaiienyprhcices

in Narshingdi and Jamalpur districts of Bangladeghs collected through FGDs. The FGD
proceedings indicated thatarfmers use higher amounts ofertilizer, water and pesticide than
recommendedor eggplant Experimenal results showed that plant heightwas affected by the
treatments The SPAD valudor thetreatmentslid not differandthere waso significantcorrelation
between the SPAD value and yiekhe variations oboil water conten(SWC) are shown in Fi32
which indicated no significardorrelationbetween treatments. Batihysical observatiaand collected
data (not presented here) indicated no signicant treatment efféraitgrield of eggplanDesign and
development of lobased precision agriculture system

The project developea@ reference data framework incorporating relevant parameters appropriate for
the four stages dheeggplant life cycle (Fig33). The architecture of the |oT based PA software system
has been designed and partially tested
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Fig. 32. Variations of SWC and correlation between SWC and yield under different treatments

Transplanting to Vegetative stage (11- Flower initiation to first Harvesting (71-120
establishment 40 Days) picking (41-70 Days) Days)
stage (0-10

Fig. 33.Images of life cycle stages of eggplant in the BARI experimental field
Machinelearning models

Development ofitial machine learning mode(®LM) namely water use and pest attack and fertilizer
use is ongoing. The variables and parameters consittarédte ML models are provided in Fig4.
The data were generated from reference data framework and lab tests conducted at BARI. The
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performance of various models for water usage and pest attack (brinjal shoot and fruit borer) were
analyzedFig. 3%).

Variable List Correlation Among Variables
« Lifecycle Stage
* Soil Moisture at 10 cm stage

« Soil Moisture at 20 cm -

* Soil Moisture at 30 cm o
* Soil Temperature at 10 cm s120
* Soil Temperature at 10 cm - Rate(::;

n o
0.75
0.50

* Soil Temperature at 10 cm Wi‘r'::’r:i | _oas
* Evaporation Rate RH(%)

. Temp Max( °C) -0:30
. Wlnd Speed Temp Min( °C)

. 1ce Value (Litres/plant/day)[1]
* Rainfall
Pest Attack (Y/N)

* Relative Humidity

SECSFRPESEEOOEE
+ Temperature(Min) A I
« = a ac 8
* Temperature(Max) 2 §§3%
Fig. 34. Variables considered in ML models
16
14
12
1
038
0.6
04
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0
Linear Regression Ridge Regression Elastic Net Regression KNN Regressor SVM Regressor Decision Tree Regressor
W R*2 Value 0.74 0.76 0.76 0.65 0.062 083
m RMSE 0.073 0.077 0.073 0.046 1.389 0.0013

Fig. 35. Performance of ML models for water use

Mobile android application

An Android Package Kit (APK)/mobile app representing the possible interfaces and relative features
for the end user was developed &deing improved

Development of indigenous 10T sensor package
The project indigenously designed, developed and asserablédl sensor package using locally
available components to generate tt@ak field data (Fig36).
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Fig. 36. loT sensor packageleft, architecture; right, prototype

Conclusiors: For senscebased precision agriculturen indigenous 0T sensor package has been
designed, developed and assembled using locally available components to gendiate fietd data.

A mobile app representing thgossible interfaces and relative features for the end user has been
developed and is being improve&h experimental field has been set up a@ference database is
being created frorthe experiment and other sources for testing-t@bBed precisionrop production.
Information and technology that are expected to be generated by this project will pave the way for future
research on precision agricuture with the help of sensors and related gadgets.

21. Project Codeand Title: TF 871 SC/21 Strengtheningsugarcane research and development in
Chattogram Hill Tracts (CHT)

Implementing Organization: Bangladesh Sugarcrop Research Institute (BSRWdeti-6620, Pabna
Principal Investigator: Dr. Md. Anisur Rahman, CS@ndHead, Breeding Division, BSRI
Location: Bandarbarlistrict of CHT: Bandarban Sadard®angchari and Lamapazilas

Budget Tk13.48lakh

Duration: October 2021 to October 2023

Introduction : Sugarcane does not flower in the larger parts of Bangladesh where it is usually grown
Breedirg to develop sugarcane varietisslargely constrained by the nélowering nature of the
sugarcane genotypes maintained at the BSRI gramplasm bank. The ambient temperature and
photoperiodic conditions in the southwestern part of Bandarban (Lama, AliKad@khangchari)

and in Kawkhali of Rangamati of CHT favor sugarcane flowering. In the sugarcane mill zone the
average yield of sugarcane is 50 t/ha whereas it was found to be more than double, i.e., over 100 t/ha in
CHT. Also, disease and pest infestatio sugarcane is negligible in CHT in comparison with that in

the sugar mill areakarlier a KGF sponsored project (CIRB was implemented in CHT which
shaved tha in the prevailing agrelimatic conditions in CHT, sugarcane along with assorted
vegetables or legumes as intercrops can be grown profitably and the sugarcane system- can agro
economically replace tobacco in CHT. A sugarcane breeding ste#isastablishedn Bandarbario

facilitate the development of highelding disease resistant chewing ajubr type sugarcane varieties
suitable for growing in CHTThe current project is a followp to the earlier KGIBSRI projectwhich

seeks to boost sugarcane producin CHT for mproved livelihood and economionditionsthe poor
andultra-poor hill farmes through production and processing of sugarcane and associated intercrops.
The major focus of th&urrentprojectis on varietal improvement, refinement of pratian technology

of sugarcane with intercropping, production of quadippr with prolonged shelf life, development of
effective marketing chanrefor chewing cane andoor, demonstratiomand farmergtraining for
dissemination of production packagesahe andjoor.
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Objective: Development of high yieldinghigh-sugar disease resistant sugarcane clones through
hybridization and selectigmp-scaling of sugarcane production girdcessing technologies suited for
the hilly areas dvelopment of markethanne$ for chewing cane angoor type sugarcane and
dissemination of improved production packages with suitable intercrops

Materials and Methods: Sparse and noeflowering genotypes of sugarcanemberingl162 (ocal
clones-12, foreign clons-103, BSRIbred varieies23 and clong24) were plantedat BSRI Sub
Station, Bandarbanand adequateniercultural operations like weeding, irrigation, mulching, top
dressing of fertilizesand insecticides, earthling up edone. Cropsvereatthegrand growth phasand
conditionsweresatisfactoryat the time of writing this reparBased on the results of pollen viability
tessthe targeted flowering varieties/clones were set for 33 field crosses, 8 marcott crosses and 9 selfing.
From those 50 crosses, 6§2rueseed (fuzz) wsharvested angreserved in the seed storage facility
of thethe BreedingDivision of BSRI, Istwardi, Pabna. The stored fuzz will be test soshortly, and

on the basis of test sowing resyltiable seeds will be sown cressse. Fifteen field demonstrations
were performed duringthe reporting period. Three demonstrations on intercropping, three
demonstrations on newly recommended fertilizer d@s& nine on latest sugarcane varieties with
improved production packages were set up to dissmappropriate technologiesthehilly areas of
BangladeshThree batches of farmevgeretrainedonimprovedsugarcangroduction packages with
intercropsadapted tohilly areas. Three batche®f farmerswere alsotrainedon the production,
processing and storing gbor.

Results and Discussion

Flowering
Out of 169 sparse and nfilowering genotypes of sugarcane, 117 initiatiewers Pollen viability

tests showed thafl of themwere male and 46 femal€his year, total 162 sparse and fitowering
genotypes of sugarcane (Local cldty Foreign clond 03, BSRI bred variet3 and clon€4) were
plantedat BSRISub-Station, Bandarban

Evaluation of sugarcane

The %germination50 days after planting (DAP) varied widely among the sugarcane varieties and for
any given variety across locations, the range across varieties and locations being2b3§Table

18). In general, irrespective of location, % germination 50 DAP was High#re chewing type canes

Table 18.Germination and tiller population of sugarcanevarietiesclonesin CHT

Goortype
Variety/clone Bandarban Sadar Rowangcleri Lama
Germination Tiller at Germination Tiller at Germination Tiller at
at 50 DAP 150 DAP at 50 DAP 150 DAP at 50 DAP 150 DAP
(%) (x10°%ha) (%) (x10°ha) (%) (x10°%ha)
BSRI Akh 41 14.29 54.82 45.09 108.04 42.93 11451
Madhumala 13.64 40.82 25.39 58.32 48.46 79.68
| 61-90 25.31 53.62 41.05 95.01 43.13 100.76
BSRI Akh 46 24.07 52.86 31.79 75.22 24.57 90.86
Chewing type
BSRI Akh 42 62.22 87.27 42.86 63.12 64.39 99.13
Senegal/ 21.85 28.27 72.75 97.91 50.00 92.16
Kalo Ganderi
Black Ruby 31.56 47.15 78.38 143.08 51.29 101.82
| 100-16 34.31 56.53 28.99 62.38 43.33 114.17

than that for thgoor type. The number of tillers counted 150 DAP also varied widely among varieties
and across locations (Table 18). Tiller production fogadirand chewing type varieties was poorer at
Bandarban Sadar thah Rowangchari or Lama. Among tigeor varieties, Madhumita produced the
lowest number of tillers (40.8 to 79<A0*/haacross the 3 locations) and BSRI Akh 41 the highest
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(54.8to0 114.5x10%ha). Among the chewing type varieties, the best tiller producer was Black Ruby
(47.2 to 143.1, average 97%40%ha) and the poorest tiller producer was Senegal/Kalo Ganderi (28.3
to 97.9x10%ha). In terms of germination percentage 50 DAP and tillering RB®, BSRI Akh 41
among thegoor type canes and Black Ruby _

among the chewing type canes were the bes Teid

performers (Table 18). \

Demonstration ofugrcanentercrops

Three different Rabi croppotato, cabbage |
and French bean were cultivated with f
sugarcane ahefirst intercrop followed by
mungbean as the second intercrop.
Sugracanavas at the grand growth phase
and conditionsveresatisfactoryAmongthe
different first intercrops, cabbage lmied
by French bean gaveéhe besteconomic
returrs (Fig. 37 andrable19).

Table 19. Yields of first intercrops with sugarcane and economic returns from them

Location Intercrop | Unit Yield of Gross Productio | Net return
price | intercrop return n from
(TK) (kg/ha) from cost intercrop
intercrop (Tk/ha) (Tk/ha)
(Tk/ha)
Kraikhongya Parg Potato 25 6742.88 168572 117642 50930
Bandarban Sadar| French 50 5427.78 271389 88470.5 182919
bean
Cabbage 12 29123.5 349482 144661 204821
Hansama Para, | Potato 25 6377.09 159427 116090 43337.3
Rowangchari, French 50 | 4131.64 | 206582 83081.8 123500
Bandarban .
Cabbage 13 25867.6 336279 141464 194816
Shilertowa Para | Potato 30 8545.5 256365 176119 80245.7
Lama, Bandarban™¢rench 55 | 1229.15 | 67603.1 | 555165 | 12086.6
Cabbage | 13.5 | 50627.3 683469 307676 375793

Potatovariety: Dohazarilpcal), French beanariety: BARI harshem-1, cabbagevariety vaiety:
BARI Cabbage2 (Agradot)

Far mer s o6

All scheduled farmefstraining programs(3
batches on improved production technologi
and 3 batches on hygienic gur production) aj§"
one workshop (inception workshop) wer

completedin total 180 farmers were trained o
technologies a
hygienic goor production (Fig. 38). The
participating farmers were motivated byeav
success stories fromocal chewing cane

improved

growers

production

trai

ni

ng

Fig. 38. Farmers’ training on improved production
technologies
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Conclusiors: This projectshowedthat in the prevailing agrolimatic conditions in CHT,
sugarcane along with assorted vegetables or leguni@gBsops can be grown profitably and
the sugarcane system can agomnomically replace tobacco in CHThis is promising in
terms ofproduction of sugarcane aadsociatedrops Also,theproduction of sugarcareased
commoditieslike goor can create employment opportunities for the hill people including
women and enhance farmerso6 incomes.

22.Project Code and Title: TF 88-C/21. Scalingup premium quality rice in northern region of
Bangladesh

Implementing Organization: Bangladesh Rice Research Institute (BRRAgro-based Socio
Economical Development Services (ASEDS)lBnagachaBazar, Riganj, Sirajganj

Principal Investigator: Dr. Biswajit Karmakar, Principal Scientific Officer and Head, BRfigional
Station,Sonagaiz Feni

Locations: Tarash and Raiganj upazilas of Sirajganj (AEZ 25); Sherpazila (AEZ 25) and Dhunat
upazila (AEZ 25, 26) of Bogura

Budget: Tk 74.997lakh

Duration (months): October 2021 to October 2024

Introduction: Cultivation of premium quality rice (PQR emerging as an important income boosting
enterprise for rice farmers in addition to the cultivation of ordicaarse ricén Bangladesh. Thergss
return fromPQRcultivation is much higher dts price is hidner tharthat ofother rice variges in the
country. The demand forramatic fine riceis increasing athe national level anit also has a high
export potentialAs a food, rice and riebased preparations are becoming increasingly popular with non
Asian populations all over the world, including Europeans, Americans and affluent Afii¢gingroper
promotion and supporBangladeshi fine quality and aromatic riceay havesignificant market
opportunitiesboth at home and abroad. Bangladesh deomparative advantage in the production of
aromatic and fine rice both from the point of view of export and import substitution based Domestic
Resource Cost (DRC) ratiohis project seeks texpand the area undpremium quality rice irthe
northern regin of Bangladesthrough variety and production technology dissemination.

Objective: Strengthening quality seed production, storage and availaffiliigationspecific premium
guality rice (PQR) varigdsatthefarmess in thenorthern region of Barigdesh

Material and Methods: The project activities were carried out in a participatory approach in fsdmer
fields in four upazilas of two districts(Raiganj and Tarash of Sirajgaapd Sherpur and Dhunat of
Bogurg. At eachproject sitethere wereabout50 participatoryfarmerseachwith 1 to 3 bighaof land.

On-farm adaptive/validation trigl

Seven daptivetr i al s were conducted during the period
preference of different PQR varieties. Five P@Reties BRRI dhan50, BRRI dhan63, BRRI dhan81,
BRRI dhan84 and Bangabandhu di2®were cultivated in one bigtat land for each trial duringthe

Boro season. Requireéaputs likeseeds, fertilizerandpesticides were supplidy the projectfarmers

used their own tools andanagedhe crop on their owrData likefarmerssocioeconomic statudates

of seeding, transplanting and maturitgrowth duratios of the varietiesgrain yield, pest incidence,
farmesd pr e f eracdlattecde w

Up-scalingof POQR varieties

A tot al of 36 f afarmmdemenstratpratriats were cpraluctwd36 biglaof land
during Boro 202122. Three trials were conductadeachupazilawith high- yielding PQR varieties
Required seeds, fertilizergesticides and plastic drisnfior seed storageere suppliedy the project.
Data likefarmerssocioeconomic statudates of seeding, transplanting and maturiyowth duratios
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of the varietiesgrain yield, pest incidence, totgtainsproduced seedsetained knowledge acquired
farmes( KAF), moti vated farmer (MF), dissemination 1

Awareness and capacity building

Eight fa r m etmaiging sessionson modernPQR production were condect. About 240 farmers,
extensionofficials, NGO workers,and field level project employees participated as trainB&RI
scientistdelivered lectures as the resource persons. Field days planned in the project agenda coud not
be arranged in the reporting year due to inclement weather.

Results andDiscussion

Adaptive trials
Genotype and environmen

(weather, insect and diseasg
infezstation) significanty

impacted grain yield of the ’ _ —GYTPHA —— D oo |
PQR varieties (Fig. 39). >
Irrespective  of  varigor

location, the highest mear
grain yield (7.56 /ha) was

achieved with Bangabandhu
dhan100 followed by BRRI
dhan63 (7.11/ha) The lowest
yielders WereBRRI dhan81 BRRI dhan50 BRRI dhan63 BRRI dhan8l BRRI dhan84 Bangabandhu
(4.83 tha) andBRRI dhan50 Varicis ahan100
(5.60 tha). The intermedite -

range yielders were BRRI
dhan63 (6.51 /ha), BRRI  Fig. 39. Mean grain yield and growth duration of PQR varieties

dhan84 (6.34 /ba), BRRI across 8 locations of Sirajganj and Bogurdalistricts, Boro 2022

dhan50 (6.20/ha) and BRRI

dhan81(5.94 tha). The gowth duratios of the varieties also varigdarkedly being influenced by both
genotype and environment (Gx@)g. 39). Thelongestmean growth duration (154 days) wdserved
for BRRI dhan50 followed by BRRI dhan63 (148 day) andsthartes{140 days) was founir BRRI
dhan84.Growth durationwas generally longein the northwestern regions due to long cold spell
prevailingin thesedistricts.
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In these adaptive triad, Bangabandhu dhanl
performed consistenty well giving a higheld, ¢
and, thus,it could be popularized in high ang
medium high landa r e a s . pFetenrenogor §
the varietieswas in the orderBangabandhug
dhan100> BRRI dhan63> BRRI dhan84> BRRA
dhan50> BRRI dhan81.However, farmesd }
preference varied from environment 3
environment.

Pilot production

X

In the pilot production fields (Fig. 4@RRI dhan63 Fig. 40. A pilot production filed of BRRI
gave the highest mean grain yield (6.4ha} dhans4

followed byBRRI dhan81 (6.22ha)and the lowest

grain yield was founébr BRRI dhan50 (6.10ha)(Table 20)BRRI dhan81gavethe highest grain yield
of 7.10t/ha inRaiganj,Sirajganjfollowed by BRRI dhan63 (6.76 t fipin Tarash, Sirajganivhile the
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lowest yiell (5.48t/ha)wasobtainedvith BRRIdhan81lin Sherpur, Bogurd hen nean growth duratian
of BRRI dhan50, BRRI dhan63 and BRRI dhan8drav154, 148 and 144 days, respectivélRRI
dhan50 gave good yield TarashandSherpurwhile it was slightly affected bihe neck blast disease at
Dhunat BRRI dhan63 gave satisfactory grain yiatdtoss the project sitdBRRI dhan8Igavegood yield
in RaiganjandDhunatbut its yied wasower in Tarash and Sherpduen toneck blastnfegation.

The ptal production ofice (all PQR togetheryas 30,025 kg from which 3973 kg was retained as seeds
(13% of the total production) by the farmers faultivation next year Some 1453 farmers gained
awareness and knowledge about the varieties and 223 farmers (15% of total farmers) were motivated to
cultivate the varieties.

Conclusiors: Onfarm adaptive/validation trials on premium quality rice (PQRYyieties were
conductedn four wazilas of two districts, i.e., Raiganj and Tarash of Sirajganj and Sherpur and Dhunat
of Bogura.BRRI dhan63 performed very well in the Boro 2622 season in the pilot production
initiative. Farmers preferred this vager its relatively high grain and straw yield and long, slender
grains. BRRI dhan50 and BRRI dhan81 also performed remarkably well at the test locations. However,
farmers preferred BRRI dhan63 to either BRRI dhan50 or BRRI dhan8L1.

23. Project Code andTitle: TF 89i AM/21. Validation and up-scaling of rice transplanting and
harvesting technologe at selected sites of Bangladesh

Table 20. Results of pilot production of PQR in four upazilas of two northern districts, Boro 2022

Location GD GY Area Total Seed KAF Motivated

(day) | (t/ha) | (bigha) | production retained farmer

District | Upazila (kg) (kg)‘ % | (no.) (no.)| %
BRRI dhan50

Sirajganj| Tarash | 152 | 6.51 3 2609 430 | 16 135 21 16

Raiganj | 155 | 6.03 3 2417 250 | 10 130 15 12

Bogura | Dhunat | 153 | 5.64 3 2261 188 8 90 14 16

Sherpur | 154 | 6.22 3 2493 365 | 15 110 18 16

Mean/total 154 | 6.10 12 9780 1233| 12 465 68 15
BRRI dhan63

Sirajganj| Tarash | 148 | 6.76 3 2709 500 | 18 125 25 20

Raiganj | 149 | 6.31 3 2529 330 | 13 122 20 16

Bogura | Dhunat | 147 | 6.50 3 2605 380 | 15 130 23 18

Sherpur | 149 | 6.07 3 2433 350 | 14 120 18 15

Mean/total 148 6.41 12 10277 1560 | 15 497 86 17
BRRI dhan81

Sirajganj| Tarash | 146 | 5.72 3 2293 140 6 120 12 10

Raiganj | 143 | 7.10 3 2846 510 | 18 136 25 18

Bogura | Dhunat | 142 | 6.57 3 2633 450 17 130 21 16

Sherpur | 143 | 5.48 3 2196 80 4 105 11 10

Mean/total 144 | 6.22 12 9968 1180| 11 491 69 14

Grand mean/total 148 | 6.24 36 30025 3973| 13 | 1453 223 15

GD = growth duration, GY = grain yieltkAF = knowledge aqainted farmer
Implementing Organization: Farm Machinery and Postharvest Technology (FMPHT) Division,
Bangladesh Rice Research Institute (BRB&zipur
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Principal Investigator: Dr. Md. Anwar Hossen, Senior Scientific Officer, FMPHT Division, BRRI
Locations: Habiganj and SirajganjWo villages from each district)

Budget: Tk 90.372 lakh

Duration: November 2021 to October 2024

Introduction: Mechatization in the production of rice, the staple food crop of Bangladestguired

to sustain foodecurity. Theeffects of varyingsoil andcrop conditionsload bearing capacity of spil

field sizesand shapg farmers demarsdand needs etc. time performance of machingsBangladesh
underarestill largely unknown This project is designetd generatescientific informationon these
aspects of the use of machines in rice fields. The project work includes testing, validatior and up
scaling ofrice transplantecumdfertilizer applicator, multrow power weeder and combine harvester
machinesin rice rice fields of the districtsof BangladeshDetail information of the proposed
technologies on validation and adaptation under different soil, aelg, dize and shape, farmers
demand, load bearing capacity of soil is still unknown. Proposed program will help to generate proper
research information during validation and-aig al i n g i n the farmersodo fi
demonstration, field day,

Objective: Testing andvalidaion of rice transplantingum: fertilizer deep placemennachines
weecrsand paddy harvestsi n  f a r nse dissebninatidn efl nebchanization technologies and
capacity building of machinery service providers

Materials and methods:Five experimentwith transplantecum-mixed fertilizer applicatoandmulti-
row power weedemachines andombine harvester were conductaidtwo project locationgone
village from eaclof theHabiganj and Sirajganj distr&t

Machinery trals

Rice transplantecummixed fertilizer applicator

The experiment with themachineat the project locations compéd the treatmentl] machine
transplantingalong with mixed fertilizer deep placemen’
(recommended dose (Fig. 41) (20 machine
transplanting along with mixed fertilizer deep placeme
(80% ofrecommended dosg)3) machine transplanting
and hand broadcasting of fertilizer (4) hand
transplantingaind hand broadcasting of fertilizemnd(5)
control (no fertilizer). All the treatmenplots weresetup
in the same block. A total of 20 trials will be conduct
during the projectenure.

Theseed ratéor hybrid rice was determined for seedling
raisingon mats for mechanicatransplantingThis study
was conducted durinthe Boro 202122 seasorin a
BRRI research fielcat Gazipur. BRRI hybrid dhan3,
BRRI hybrid dhan5, Ispahani hybrid dhan6 and BRF .
dhan89with slender garinsvere used in the studyhe Fig. 41. Field operation of rice

testseed rates were 80, 90, 100, 110 and 120 g/tray. {ransplanter-cum-mixed fertilizer

Paddy combine harvester aoplicator machine

Different models of both whole feed and head feed combine harwestehired during the paddy

harvesting season and evaluatedtdent i fy the best mo d e | of combi i
demand, crop and field condition and soil condit®Mhe BRRI developed combine harvester will

also be used ithetrials when it is ready for field operatioA total of 24 trials will be onducted to
determinethe optimum height ofhe cropcut during harvestingnd studylodging effect of crop and

soil conditiors on machine performanceand optimum soil bearing capacity to obtain thabtksir
capacitesof the head feed and whole feed maeh
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Mechanical power weeder

TheBRRI developed power weed@W)wasused Treatments of thealidation trialwere (1)T1 =one

weeding byPW succeeded by one hangeding (HW) (2) T» = one weeding by BRRI manual weeder

(MW) succeeded bpne HW, (3) Tz = unweededfield, (4) T» = no-weedfield, (5) Ts = mulching

succeeded biywo HW (local practice) an€6) T=her bi ci de application (f ar me
16 trials will be conducted during the projseture.

Stakeholders

The project will engaggoung merin themechanization programor the operatiorandmaintenance of

the machineryAgricultural extension workers, BRRI field staff, NGO workers, advanced farmers,
spare parts deakerand farm machinery manufactusewill be trained for proper machinery
management.

Knowledge sharing

It is planned to conduct knowledge sharing events to promote quality learning and awareness of the
potential for machinery utilization. Training, field d&emonstratios and focus group discuess
will also be part of knowledge shariimgjtiatives.

Results and Discussion: Four trials with the multi-row power weede(PW) were conducted for its
validation in comparison with the other weeding techniques itangtice cultivationconditions.
Machine performance amice yield data are beingnalyed. Another 04 trials were conducted to
observe the field performareef whole feed and head feed combine harvesteder different crops,
soil andother conditionsField performance of the machies more specifically forward speed,
effective field capacity and field efficiency varitdtgeywith the length othefield. It was found that
the lengthof the plotmust be>40 m to achieve at leasts@% field efficiency of the machin&rain
losswith the head feed combine harvesteas <1% while it was about 1.15% fdhe whole feed
combine harvestein addition, power and hydraulic system transmission analydiseafhole feed
combine harvestawasconductedFour validation trialon therice transplantercummixed fertilizer
applicatorwerealso seup atthe project locationto make @omparative analysis dfie machineavith
existing practicegrield data collectiomvasongoing

In the experiment oseedlingaising on mats for mechanical transplanting, BRRI hybrid dhan5 and
Ishpahani hybrid dhangéeedlingwere significantly taller than thosef the BRRI hybrid dhan3 and
BRRI dhan8%eedlingsThe seedling height howeverdecreased significantly widinincrease irthe
seed rate. For seed rates of 100, 110 and 120 gitrélgr numbers of hills per unit area and plants per
hill were observed. On the other hand, regardless of the variety, the percentage of missing hills
considerably decreased witin increasein the seed rate. The yield of BRRI hybrid dhan5 was
significantly highemwith seed rates of 100 and 110 g/tragdthe yield of Ishpahani hybrid dhan6 was
comparableTheseed rate of 110 g/tray gave a significantly higher yield followed by 128y gitnile
grain yields with 80 and 90 g/trageed rates welewer. . The seed ratior hybrid rice varieties may
be increasetbr raising seedlings (on mats) to beal in therice transplantemachine fomechanical
transplanting of hybrid rice

Conclusions:The iice transplanter cum mixed fertilizer applicator machine can save fertilizers as well
as transplanting time while the mulow power weeder can substantially minimize the time and labor
cost of weedingThe identification of optimum seadte is essential for mat type seedling raigorg
mechanical transplantiraf high-value hybridricein order to increase crop yielBoth the head feed

and whole feed combine harvesters are becoming popular with rice farmers of Bangladesh. The
combineharvester reduced postharvest grain loss significahtig studyis planned to beontinwed

in different seasain the futurewith differentrice varietiesand moded of thecombine harvester.

24. Project Code and Title: TF 96C/21. Improving productiv ity and adoption of BARI developed
selected vegetable crops through integrated management approaclmshar areas of Bogura and
Rangpur districts
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Implementing Organizations: Bangladesh Agricultural Research Instit(BARI), Gazipurl70land
Society for Sustainable Development for the Rural and Urban Area (SSURDA), Nou2&5/217,
Block-B, Eastern Housing, Pallabi, Mirpur, Dhaka16

Principal Investigator: Dr. M.A. Goffar, BARI

Locations: Gazipur (BARI HQ), ShariakandBogura and Kaunjg&Rangpur
Budget Tk 50.00 l&h

Duration: October 2021 to September 2024

Introduction: Largechunks ofchar land in the northern districtsuch asBogura and Rangpuof
Bangladeshemain fallowthroughout the year.ltivable high and medium higlandsin Shariakandi,
Boguraare used to grow various crops instardBoro-T.Aman andpotaoteBoro-T.Amancropping
patterns, but thehararea are laregely left ouT.heCropping patterns in th€aunia upazila of Rangpur
district are generallyBoro-fallow-T.Amon andpotatoBoro-maize but there, toochar areasare
neglectedThe average cropping intensity mainland Bogura i230% and that in Rangpur £92%
Assorted vegetables can be grown on the hitherto sparingly useddradiands in these two ndvérn
districts of Bangladesh, but tisbar dwellers farmersrenot familiar with modern vegetable varieties
and productiontechnologiesThis project palngo introduce BARI developed vegetables crops and
improved production technologids the chars to increase land productivity, arichprove thechar

f a r mnligetin®@a@ and nutritional status.

Objective: To introduceBARI develogdvegetable varieties and integrated management practices for
increasing productivityf charlands in Bogura and Rangpur districts of northern Bangladesh

Materials and Methods: During the reporting period a baseline surveyith a predesigned
guestionnaire was conductedthechar areas ofSharikandiupazila of BoguraandKauniaupazila of
Rangpur.

Six farmers wreselected for 6 trialateach locatiorin charareas of Bogura and Rangpur districts for
growing 16vegetable crops with integrated crop managerpettticesOne onstation trial at BAR|
Gazipurwas conducted by tHead organizatioBARI) and theremaining trials (12 trialshf ar mer 6 s
fields were conductebly the associat@rganization SSURDA. The selected cropsre grownin 12-
decimal plotq2 decimal/crop) in all selected areas comprigifgrmers in a compact blockhe 2
dedamal land wadglivided into two equal parisith thesame cropgrown with integratednanagement
(IM) practiceand withoutIM. Each farmer will be allowed to grow three crops per year following
specified cropping pattesftrop cycle. The trials will be coductedin two successiverearsand only
argonomically and economically viable practice/approach tiv@luitable crop will be selected. e

3rd year theselected cropvariety andnmanagement practiegill be testedn 6 new farmesd  fsfoe | d
confirmation of the earlieresults.

A total 13experimentgl at BARI,Gazipur,6 in Bogura and én Rangpur) were conducted duritige
reporting period.Six vegetablecropsviz., cabbage cauliflower, tomato,garden peapumpkin and
brinjal were tested. fie crops were sowltransplanted timely (Octob@021onwards). Each crop was
grownon 2 decimals of landldecimal was under IMnd1 decimal was undarortIM. Data onyield
parameteand yields production costand profiswererecordedand statisticallaralyzedwith thehelp
of the Statistix10 software.

Results and DiscussionThe base line survey indicated that commercial vegetable production was
greater inShariakand{Bogura)athan thain Kaunia(Rangpur).The species of cultivated vegetables
varied from place to placklYV and localvarieties of vegetables outnumbehadbrids. The yield gafs

were bund to be highdn Kauniathan that irShariakandiBARI released vegetable varieties were not
found to be gown by farmerat every locationDaily vegetable consumptiaamong thechar dwellers

was low being largely confined to seasonal vegetaljfeainly winter season)Farm family and
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community awarenessabout the value of
vegetables in human nutrition appeared to : > 2
very poor.Practically, there existlseasonal | :

nutritional hungeramong thechar people.
The farmers were not familiar with mode
vegetable productiotechnologes Farmers
at all locatiors used fertilizes but
recommended doses were not appli
Farmers complained o$carcity irrigating
waterin thechar area.

In the field trials, IM gave the highest yield
of cabbage and cauliflowén Kaunia which
were 165.0 and 148.0 kgper plot,
respectively, while the lowest yiedd120.0
and 80.0 kg wererecordedin Sharakandi -
These two vegetables also gave high yields sss

theon-farm trial, 145.0 and 135.0 kger plot, S ‘

from 90.0 to 144.0 kg having MBCR 2218. %
Garden pegielded22.0 to 31.0 kg with high
aMBCR (2.82.9). Itis a very short duration
crop that requires only 6685 days.Tomato
was a new crop in thechar ares of
Shariakandi and Kauniavhich was gaining
populaity. The performanceof pumpkin
indicated thait could be ssuitablevegetable
for the char areas. Pumpkin yield was higf
(75.0 kg)in char areasof both upzailas but it
was only 30.0 kg in theon-station trial.
Likewise, MBCR was high (2.€.8) inchar
areacompared witll.4in the m-stationtrial. The highest yield (60.0 kg) of brinjal was recorded from
the trialin Kaunia which wasimilar to that in th@n-stationtrial; the lowest brinjal yikel was recorded
from the Shariakandi trialhe MBCR was higher in Kaunia ar@azipur which ranged from 2.6 to 2.7.

Fig. 42. Growing BARI developed vegtables in
char areas: top, Rangpur, ttom, Bogura

Conclusions:There is a good scoé the extension of BARI released vegetable varieties along with

other HYVs of vegetable in thehar area of Sarikandia of Bogura and Kaunia of Rangpur. The yields

of cabbage and cauliflower under integrated management (INHcations inboth Kaunia and
Sariakandi were significantly hi ghlMyThiswastmuet hos e
for other vegetables, to8uitable vegetable varieties and management practicebdoareas of the

northern districts are expected to be identified and fine tuned through future trials planned in this project.

25. Project Code and Title:TF91-Tea/21 Selection of drought and red spider mite tolerant tea
clones for sustainable tea production

Implementing Organization: Sylhet Agricultural University, Sylhe2100

Principal Investigator: Professor Dr. A F M Saiful Islam

Locations: Tea Germplasm Centef GC), Sylhet Agricultural University, Sylhet; Nalua Tea Estate,
Chunarughat, Habigonj; and Chandpore Tea Estate, Chunarughat, Habigonj

Budget: Tk 50lakh
Duration: October 2021 to October 2024
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Introduction: Tea is mostly grown during May to October of the year when soil moisture remains
favorable for the growth of tea plants. Tea production is drastically reduced during winter months of
the year (Nov, Dec, Jan, Feb, Mar) in Bangladesh when drought conéiishsTherefore, selection

of drought tolerant tea clones is essentiahfintainyearround production. Besides, red spider mite
has been reported as a major sucking pest of tea redingngeld of tea byaround 10%In this
backdrop this projectwas designed taarry outresearcho select drought tolerant highelding, red

spider tolerant tea clones widlesirablegrowth and aroma

Objective: Selecton of drought tolerant higlyielding tea clones, red spider tolerant tea clones and tea
cloneswith desirablegrowth and aroma

Materials and Methods:

Collection and characterization of tea clones

Tea dones developedat BTRI arebeinggrown at || NENWNRIFENSL 0 Ry "/""”"Eg[ﬁ
\ ‘ " --.‘ ", ’ g

the Germplasm Center of Sylheéigricultural | W
University, and areready for taking cuttings fo \
propagation. Besides, branches of 87 clones fro
gardens were collected from differ¢aaestates for
raising saplings. Land preparation was done

proper drainage. Polytubes wepgepaed with
proper soil mixture. Nurseies of Chandur and ek
Nalua were readed for taking cuttings. Cutting :
were donewith a sharp knife which were then
soaked irafungicide solution tgrotect them from
fung and transplanted in polytubeisnmediately |

cuttings were takerto theChandjpir tea estate. All
the 8 clonesvere20-24 inchestall and planted in ' v o < V. 1
potsand fields. Then, in Noyember, 2021, 26 CloneSFig. 43. Collection and transfer of tea clones ta
were selected and cuttings were taken the ot house

GermplasnCenter, SAU, Chandyr and Nalua tea

estats. The saplingsvere8-12 incltestall and planted in pstas well as in field In May 2022 30
cloneswere collectedand cuttings were takeon Nalua andChandpre tea nursees All the cuttings

were at the 4 to 5-leaf stage. Collection of data started on the date of transplanting. Data on shoot
initiation, shoot length, leaf length, leaf volume, leaf area index, growth performance were recorded.

Moisture stress tolerance

Two experiments argeingconducedat theTea
Germplasm Ceter, SAU and Chandp tea
estatein screen house and field conditipi264
saplings of 33 cloreewere planted in pot&l2"
diameter, 10" deptH,5 kg soi) in ead screen
house(Fig. 44) . Two treatmentsvere applied:
T1 =normal wateringo maintain40-50% field
capacity and Z = supplementary waterintp
maintain20-30% field capacity. Data loggeras
beingusedto record microclimatic data.

The experiment m field conditions is being
conducted witi33 clonal types of teésame as
those in thescreen hougeplanted theTea

germplasm center, SAU, Chandpea estate and

Fig. 44. Screening of tea clones for moisture stres - ?
tolerance Nalua tea estate. Data osoil moisture

parametes and plant physiological parameter
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are leing recordedData on biochemical properties, organoleptic taste and relative water content will
be takerater.

Root growth

Data on days to root initiation, number of roots, root lengibting percentage, root volume, root fresh
weight were collectednd evaluated with check varieties BT2, BT19, Teen Ali.

Growth and aroma

The growthof the tea plants will be observedd aromaf theliquor made from their leaves will be
evaluated in the ongoing experimentdieRolic compoundsn the different tea clones will be
determinedn laboratories of the Bangladesh Council of Scientific and Industrial Research (BCSIR),
Dhaka. Organoleptic tastes of different tea clones will also be done with the help of BTRI scientists to
determine liquor qualy (aroma) of tea.

Survey of najor pests

This experimentvassetup atthe Naluateaestateto observeseasonal incidens®f major pests of tea
under varied shading condition®;- without shade, R with optimum shade, andsRovershaihg. A
soil moisture meter (CREDOSENSE €3&.-SM) was installed irthe experimental fieldn April 22,
2022to measue volumetric water conterdf the soil. This will help correlateoil moisture levewith
the intensity ofpest attack. Data from theoil moisturedevice will berecordedone yearafter its
installation.Dataon theseasonal incidence of major peatebeing recorded.

Screening against red spider miigonychus coffealietner)

Thirty clones along with three check varieties (BT2, BT19, TAgnwere collected from different tea
estates of the Sylhet region. No choice test was employed to select red spider mite tolerant tea clones.
Each plot was covered with net and red spider mite infested leaves were tied up with tea clones. Data
logger (LASCAREL-USB-2) wasplaced to monitor the micro climatic variables which will show the
relationship among microclimatic conditgnea clones and red spider mite. Data of red spider inftesed
leaves are being recorded.

Thirthy selected clonesereplanted in felds maintaininga 1ftx1ft spacing. Data on red spider mite
incidence are being collected.

Management of tea red spider mitegh biopesticides

This experimentvas set toup to testhe efficacy of some selected hpesticides against red spider
mite. Six treatmentswere imposed:T; = Abamectin, T = Matrine 0.5%, ¥ = K-Mite, T4 =
Spiromesifen, ¥=tea pl ant er s §= ceniroh (@ntreatedpData loghefTREDOSENSE
CSL-H2 P1 T0.2wassetupin the experimental fieldn April 22, 2022 recordhe temperature, relative
humidity (RH) and biometric pressuf@MP).

Results and DiscussionEstablishment of tea plants is time consuming. The experiments are going on
and datssome data have been collecté&tie saplings are 6 months old and beingreaded to be
plantedin pots for evaluation of drought stresslerance. Thénighest survival rate was observed in
ML9Y1 (88%)and thehighest mortality rate was recordied ML8Y1 and SAU3Y1 (44%]Table 21)

ML6Y1 had the highedeaf number (Y and laf length (10.Zm) whle SAU4Y1 had the broadest
leaves(3.9 cm). The hghest number of branches was recorded in LK2Y)L NL.4Y1 had thethe

highest number of roots (1%hile SAU3Y1 had thelongestroots (10.2cm). In case of shoot length,
LK3Y1 recordel highest (17.7cm)The attack of tea mosquito bug was higher in over shaded area
(90.72 infested shoot/bush) followed by without shade (32.82 infested shoot/bush) and optimum shade
condition (23.99 infested shoot/bush). No of adult red spider mite édfésaves were found higher
(176.48 infested shoots/bush) in without shade followed by optimum shade (76.69 infested shoots/bush)
and over shade conditig@8.55 infested shoots/busPopulation density of adult red spider mite was
found higher in withoushade condition (4.54 Adult RSM /1 éneaf) followed by optimum shade

(2.06 Adult RSM /1 crhleaf) and over shade condition (1.12 Adult RSM /2 teaf). The caterpillar
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found in higher number in_Table 21. Mortality rate sof 18 selected tea clone202122

over shade (4.74 Caterpillaj/ Clone “l:l/gngl?glrnog é\lao I::’\]/ es ﬁgtt?rf asd moroglit
bush) condition followed by Nov 9, 2001 Dgc?;% July 31,92022 July 31){
optimum (2.56 caterpillar/ 2021 2022
bush) and no shade conditionML1Y1 50 37 13 26.0
(0.78 caterpillar/ bushphrips | ML2Y1 50 41 9 18.0
attack was found higher inML3Y1 50 29 21 42.0
without shade condition (2.52 MLAY1 50 39 11 22.0
Thrips / twig) followed by MLSYL 20 31 19 38.0

. . ML6Y1 50 39 11 22.0
optimum shade (2.15 Thrips 'mML7Y1 50 35 15 30.0
twig) and over shadeg ML8Y1 50 28 22 44.0
condition (1.33 Thrips / twig) | ML9Y1 50 44 6 12.0
The ey Dopesicde Mg a1
Spiromesifen () ~ show -5 w507 50 35 15 30.0
promising resultand higher —sagzy7 20 58 52 220
mortality rate  (97.27%)[ SAU4Y1 50 33 17 34.0
against red spider mite LK1Y1 50 29 21 42.0
followed by Matrine 0.5%| LK2Y1 50 37 13 26.0
(T2) (82.07%), Abamectin| LK3Y1 50 34 16 32.0
(T2 (81.88%), Kmite (To) LEKAYL 50 32 18 36.0

(78.38%) and planters practices)168.88%).

Conclusiors. Tea production is drastically reduced during the dry winter months of the year, which
necessitates the selection of drought tolerant tea clones to maintaioyeditea prodttion. Besides,

red spider mite has been reportee amajor sucking pest of tea reducing around 10% vyield of tea.
Thrips attack was found to be relatively serious on tea plants without shading compared with optimum
and over shading condition§his prgect is experimenting with tea clonessoreen house and field
conditionson the effect of drought on tea and management of pests ofheabicpesticides
Spiromesifen, Matrine and Abamectin appeared to be promising against red spider mite infdstation o
tea plants.

26RProject CodeFOd&MNIS/ Ridti. Ided:o0d and nutripianhodrmec
technol ogies to enhance crop gienneBaincg |raedseosuhr c e s a

Il mpl ementi ngsBPaggnadcash ohgricul tur al Research Co
12 1BARI, B&Rgabandhu Shei kh Mujibur BRSaMRWalh Agr i
Bangl adesh Wheat and BWMRreHResear Ebuhdaiitoamne GI
Food iStggd frSanada

Principal DnyveMtdi gAbdus-DEakampr MeRPRbanni ng and E
BARC

LocatBiARME,ar mgat e, Dhaka.
BudglekK :506. 025 | akh
Dur atNoovne:mb er 2021 to November 2024

I ntrodiiopronect is a joint initiative between t|
Canada and the Bangl adesh Agricul tur al Research
in thephaeasgehomics and phenomgrcai d omarmdleieddg na!
processing. GIFS and BARC established a coll abor
Agreement signed2obk Pebjeatyi $0thoe isnug piomptl eNdeRSt @ o
oBangliadebBaAnci hguakebeRir gh isntaesdmatdi onal
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Obj ecBEdtvaebl i sh t#éeé eBamg&hbdmndhu Trudeau Agricul tur
Bangl &xaddeesvhe,l op opportunitieantiof acebeat,r ethr, adiemiént g
and technol egtyatlriasts faerBamgabamdda k €4 ai o ats iGMIFIS:
at BARC

Mat eri al s alhhde Meetthhooddsal ogy compri ses two themat.
NARS institutionsactHovri twheesantd,nh gtphued gmaaphéir) tsagrqauetned |
di versity panel of 1000 whe atoulr(iometsu rfarlo na nddi vneurtsar
diversiaypopamel &) whtggeetn eli li &s tr erh e uinoteaectionnrot | udes
seeds of screened wheat blast resistant germplasm (natural and mutagenized)tireringiitute of
Biotechnology and Genetic EngineerintBGE) of BSMRAU, International Maize and Wheat
Improvement CenteilQIMMYT ) and BWMRI. (ii) grow wheatfrom theseseeds talerive singleseed

homozygous blast resistant ling@ii) growing blast resistant lines in a growth room to extract gDNA

from wheat seedlings preparation of genotypingy-sequence GBS) and longread libraries and

sequence wheat gemes using lllumina NextSeq 550 (at BSMRAU) and lllumina NovaSeq and PacBio
sequencers (at GIFS) to generate short and long reads, respectively to cover the whole genomes of the
blast resistant linegiv) GBS sequence reads analysis/assembly of long dagal and (v) joint

designing of experiments BBIFS and BSMRAU supeni@n and traimng of graduate students and
postdoctoral researchneB.RRils doi ng a si mi liacge rwwoprl ka sionim ef rrBoRB 1 u s
ri ce g.enGnbeanhkundrevbeamptd asimnatgessfiagmewgermecoeldée o
t o ptrhog e cytt i anef# o miet. he s ta dsye to no fpad eéidp)l adsmiigrgd m a t

Stemphyliunb | | §Bdi { s pditBsangl| ad@armada wi | | be SBsed fo
resi stance at nat usatlhdai Belases pRRRGsal AR h@anf tddr] d(
Pabamdncantroll ed environment with artificial i n
Canad®& setleofti 64Q9ger mpfdbome diongerénipneasssm col | ect e
thelnternational Center for Agricultural Research in the Dry A((@ARDA), and HYVsand | oc al

ger mpl asRCwferr@misPRCn r es e atrac hp wrlioftys and i ncrease

germpl asm famxpetimagt upn PNgséembehe@diOQgrd alaintdy co
characsercihismlisicki ti on ratio (laRny,l asttopgabhgent rat
gel ati nipzearta®lng eéele(nteonsi stency ( GEBBY eltkaloif LPr esa
ri ce vardettaremi meedleaboaGotony Qaalthg and Nutriti
an@entalaor aB®RRY .

Results andskit6Goli sgeamea:i ntrogressed F2 popul atio
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2 7PRroject Code and Title: TF 93-SoE/21. Assessingadoption and diffusion of agricultural
innovationsin Bangladesh

Implementing Organization: North South University NSU), Dhakaand Bangladesh Agricultural
University (BAU), Mymensingh 2202

Principal Investigator: Professor DrNazrul Islam, ProfesspDepartment of Economics, SBE, NSU

Locations: Locations will be selected based on the Crop Zoning study locations of BARC covering all
eight divisions of Bangladesh

Budget: Tk 199.96 lakh
Duration: October 2021 to October 2023

Introduction: This project aims tostudy trends inthe adoption of agricultural technoleg in
Bangladeshit will also explicate the attitudes and values oftdenologyusers with specific reference

to the choice ofocally deceloped or foreigagricdtural technolog. These behavioral elements will
then be used to exploffactors thatfacilitate or hinder the adoption and diffusion of homegrown
agricultural innovations in rural Bangladesh. Finally, optimal policy recommendations will be
formulated tgpromote the adoption of homegrown agricultural technologies and innovations.
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Objective: To studythe adoption characteristics of agricultural technology users in the agricultural
value chain of Bangladestind policy advocacy t@romote adoption ohomegrown agricultural
technologies and innovations

Materials and Methods: The frst phaséwhich is exploratory in nature) involdehe study ofidoption
characteristics of Bangl adeshodés agricultural t e
innovations. Theexond phaswill studythe attitudes of agricultural technology users in the agricultural

value chain towards various characteristics/factors identified in phase one of the projgttdiitese

of the project will disseminate the results of #ezond phas® the respectivgovernment and nen

government agencies of Bangladesh in order to come up with policy recommendationskAowmeil

method called QFD (Quality Function Deployment), a radtfective optimization modeWwill be used

to develop the policies in order to implement the significant factors frosettend phasehich will

enhance the successful adoption of local agricultural innovations in Bangladesh.

Results and Discussion:

1 Recrutment of researchers, consultant/experts, and other staff: Recruitment of Project
Manager, Research Management Expert, Research Associate, and Administrative Assistant
werecompletel. The post oAnalytical Model Development Expert could not be filled wed
to a lack of suitable candidates. However, the project managdéragrtecidedo recruit an
additional Research Associate instead of an Analyicadel Development Expert as they feel
this to be more useful for the project at this time.

1 InceptionWorkshop The project inception workshapas heldon December 7, 2021 at North
South University(NSU) in Dhaka. NSU and Bangladesh Agricultural University (BAU) in
collaboration with Curtin University (CU) and the University of Western Australia (UWA)
hosted this event. The goal of the workshop was to convey the project's themes, goals and
objectives, ressrch methodology, and workspecifics to thartcipants.This provided the
research team with an opportunity to make certain changes to the project's activity plan and
implementation procedures.

1 Intensive desk researdbdesk researchnadoption charactettissis ongoing to to analyzehe
factors affecting the adoption and/or diffusion of agricultural technologies and innovations
within the country. The two Research Associates of the project are working on this issue.

1 Preparation of interviewPreparatia of questiomaires andselection of interviewees from
NARS organizations, farmers, other stakeholdersgeddn progressSteps have been taken to
ensure thatthe NVIVO software is installed on the project computers to assist in the
identification andanalysis of major themes/factors from prospective interview transcripts

Conclusions The project will identifythe barriers and facilitators (including soeé@onomicand
gender issuedp ensuring smooth adoption and diffusion of hegnewn agricultural innovations in
rural Bangladesh. It will alsoecommendpolicies to promote homegrown innovations which will
contribute significantly to the national economy. It is expected that variowepesteurs will develop
homegrown agricultural innovations and sell themftardableprices. The farmers will be the ultimate
beneficiares ofthese technologies

2 8Project ID No-(CN/FRPP): TF 94/21 Upscaling of agroecological farming technologies
through participatory action research

Implementing Organization: Bangladesh Agricultural Research Institute (BARBgazipur, CARD
Mohila Samity, Kalignj, JhenaidahSheha Organic, Bangladesh

Principal Investigator: Dr. M Nazim Uddin
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Locations. Gazipur, JhenaidadmdMymensingh
Budget Tk. 7295 lakh
Duration: October 2021 to October 2024

Introduction : Soil scientists have repdtiat soil quality has declined Bangladestandthe organic
matter content in70% of the count§ srable soils ha gone down tdelow %6. Biodiversity
(underground and above ground) has declitfeglgroungvater tablds recedinggroundwater is being
increasinglycontaminatedvith nitrate (>40 ppm againghie permissible limit 06 ppm) and pesticide
residues. Participatory Action Research (PAR) is a methodological appmatife study of
agroecological farmingrhis is useful in motivating the farmersremlesign heir farimg enterpriseto
increase sustainabilignd in building dcal organic food networks

Objectives: To promote goodgroecological practices in vegetablesed farming

Materials and M ethods

Obijective |
To generate informatiorA base line study will be carried out by interviewistake holdersvith

structuredquestionnaires, Kl, FGD. The gathered data will be assessed using appropriate statistical
tools. A strategic action plan will be prepared with the help of stakeholders.

Objective 1l
To familiarizestake holders witthe agroecological technologies el to soil amendment practices

vegetable and fruit (VF) varieties, plant growth substgriantprotection etc.Experiments withail
amendment inputs like nutrient and microbes rich organic ferslizemm leftover biological
substances, vermicompgseem basedhiologically active organic fertilizer (BAOFER), household
waste compost, water hyacinth/straw based municipal waste compost, microbial consortium BARI IMO
1, BARI IMO 2 (iquid), vermirwash, liquid fertilizers, bio slurry based-compostd fertilizers will

be @nducted.

Objectivedll
To demonstrate the agroecological production practices of VF and postharvest management activities

at farm to packagin@®5 dematrials (each plot around 1 bigha or 1300 sq m) will be conduatéie
projectlocations

ObjectivelV
To develop low cost processing house of inputs and pradudotse house will be established at

Jhenaidah.

ObjectiveV
Impact of technologies in the communitill be assessefibllowing anappropriate model.

Results and discussioriNineteen irmers were selected in three districts viz., Jhenaidah, Mymensingh,
and Gazipur and three FGDs were conducted with 180 farmers and KlIs with DAE personnel. Field
demonstration trials were set upfémniliarize farmers wh the ecefriendly technologies related to soil
amendment practicggputs preparation and application), VF varieties, soil amendment inputs like
nutrient and microbes rich organic fertilizer from leftover biological substances, vermicompost (neem
based), biologically active organic fertilizer (BAOFER), household wastmpaost, water
hyacinth/straw based municipal waste compost, microbial consortia BARI IMO 1, BARI IMO 2
(liquid), vermiwash, liquid fertilizers, bielurry based ceomposted fertilizers etc. Data are being
collected.

Conclusions:This project is being iplemerted tofamiliarizefarming communites wihgroecological
technologies related to soil amendment practices (inputs preparation and application), vegetables and
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fruits varieties, plant growth substasgcplant protection etc. at the farming communitigsougha
participatory approachrield demonstrations have been set up and data collection is in progress. Agro
econome impacts of the technologies will be systemically assessed as the project progresses.

29. Project Code and Title: TF95-C/21. Prevalence of major pre- and postharvest diseases of
onion and their management

Implementing Organization: BARI, Gazipur
Principal Investigator: Dr. M. Monirul Islam

Locations. Survey locatios Faridpur, Rajbari, MaguraBogura, Pabnalalmonirat and Gazipur
districts experimentation locatio® Faridpur, Bogura and Gazipur

Budget: Tk 30.00 lakh
Duration: November2021 to November 2024

Introduction: Onion @Allium cepalL.) is a mandatonspicein the Bangladeshi cuisine and it is also
widely used as @egetable irthe country. Onion tops the list spices consumed by Bangladeshis in
terms of both the volume of production addily intake (35g/head/day)In Bangladesh, the area
cropped tanion is 1.85 lakh &and the total production is 19.54 lakh metric tons with an average yield
of 12.32 t/ha which is very low comparedth that other countries of the world. Purple blotch is the
most serious disease, caused by the fuAdfgsnaria porri, that affectonionworldwide. In addition,
thebacterid specie€rwinia carotovoracauses theoft rotdisease whicks a common cause of logé
onionin storage. Tis project was initiatedo study the important preand posharvest diseases of
onion in Bangladesland develoglisease managemeamactices

Objective: To developand disseminatappropriate management technologies for controllitgprtant
pre- and postharvestdiseases of onion

Materials and Methods: A survey was conducted in sevenion growing districts namely: Faridpur,
Rajbari, Magura, Bogura, Lalmonirhat, Pabna and Gazipur to identify the microorganisms associated
with important pre and postharvest diseases of onion. Projearkersvisited farmesd f ine¢he d s
above mentined districts and documented necessary information through questionnaires. Ten (10)
far mer s 6 faiate (lwhble sake market) Were surveyed in each disthicing thereporting

peri od. Ar o unds and 70 draasrofmthe sevén districtswede surveyed irtotal.
Microorganismgausingpre- and postarvest diseases of onion were isolated and identified following
thetissue plating method in the laboratofyo experiments ereconducted at Gazipur and Bogura

one experimentith 36 onion gaotypesandthe otherwith 8 fungicidetreatments$o controlthe purple

blotch disease of onion T1l=Mancozeb 80 wp (indofil), T2=Amister Top
(azoxystrobin-tifenoconazole) T3=Cupravit ¢opperoxychloride +metalaxyl) T4 = Score 250EC
(difenoconazd), T5 = Tilt 250EC fropiconazo),

T6 = Rovral 50 wp iprodiorn), T7 = Autostin
(carbendazim)T8 =control (no fungicide).

Results and Discussion:

Survey on diseases of onion
Purple blotch, black mold and safit diseasegFig.
46) of onion were observed in the districts
surveyed. Te highest purple blotch diseas
incidence 76 % was found in Rajbari followed by
73 % disease incidence in Gazipur. The lowest pu
blotch disease incidencé&2% was recorded in
Magura (Table2). The highesblack mould diseascsassass

incidence, 27%was observed in Lalmonirhat Fig. 46. Soft rot disease of onion
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followed by 2246 in Gazipur. The lowest incidencerapie 22, Incidence of purple blotch, black mould
of black mould 17% was recorded in Magura. and soft rot diseases of onion at different location:

Lamonirhat was also the district with thase of [ [ocation Purple Black Soft rot
highestsoft rot disease incidence, 24, @osely blotch mould disease
followed byGazipur(20%). Soft rot incidence was disease | disease | incidence
found to bethelowest in Magural3%. incidence | incidence | (%)
(%) (%)

Screening of onion varieties and lines Bogura 61.00 18.00 16.00
High purple blotch disease incidence (score of-422na 64.00 19.00 18.00
on the severity scale) was observed in th Eaf'slpl." ?2'88 53'88 11'88
varieties/linesAB8 (422), AB1 (BARI Piaz 1), M?gjrr; 55 00 00 1300
AB2 (BARI Piaz 4) and AB3 (BARI Piaz B)LoW o vimar | 54.00 27.00 | 24.00
diseasenfestation (1 orseverityscale)was found Gazipur 23.00 5200 50.00

in AC-Bog423AF5, ON 0374NB6, ON 0326
NB3 AB4 (379), AGGAZ-384, AGGAZ-380 and ACB0og426AF6.

Fungicides in controlling purple blotch

In the laboratorpioassaythelongestmycelial growth4.64 cmwasrecrorded for theontrol treatment
and there was no mycelial growdhth Rovral, Tilt and Scorgvhich achieved 00%fungalgrowth of
inhibition (Table23). Among the treatments, Rovral (0.2&6\Vethe lowest incidence of purple blotch
disease9% in Gazipur and 1% in Bogura The second lowegpurple blotch (12.00%ncidencewas

Table 23. Bioassay of fungicides wh different doses on ifibition of mycelial
growth of Alternaria porri caused by purple blotch disease of onion

Fungicide Dose Radial %
(ppm) mycelial growth of

growth (cm) | inhibition
(after 7 days)

T1 = Mancozeb 80 wfindofil) 2000 2.28 51

T> = Amister Top 1000 1.12 76

(azoxystrobin +difenoconazole)

Ts= Cupravit 2000 1.00 76

(copperoxytloride+metalaxyl )

T4 = Score 250ECdjfenoconazgl 500 0.00 100

T5 = Tilt 250EC propiconazo) 500 0.00 100

Te = Rovral 50 wp ipprodion 2000 0.00 100

T7 = Autostin €arbendazif 2000 2.50 46

Tg = Control - 4.64 -

found for the Amister Toptreatmentwith similar effects of Score (12.8% incidence) and Tilt 250EC
(12.9% incidence)n Bogura,disease incidence scores of 13.1%, 132.0% and 12.8% were recorded for
Score250EC, Amiss Top andthe second lowest disease incidence of purple blotch (13.00%) was
found inAmister Top and Tilt 250EQespectivelyTheworstdisease incidensef76% and 70% ware
recorded for the control plots Bazipur and Bogura, respectivenion gave the highest yields2i

t/ha and 21t/havith T6 (Rovral 50 wp)n Gazipur ad Bogura, respectivelyrhe lowest yield of 5.8

t/ha and & t/ha were obtained from theontrol plotsBogura and Gazipur, respectively

Conclusiors: A surveyin seven oniorgrowing districts of Bangladesh namely, Faridpur, Rajbari,
Magura, Bogura, Lalmonirhat, Pabna and Gauzipdicated thattie purple blotch, black mold and soft
rot diseases of oniocare predominant in most placesthe country. Four onion lines viz., AGAZ-
384,AC-GAZ-380, AGB0g423AF5 and AB4 (379) were found promigiagainst the purple bldic
disease. The fungicidé®vral, Amister Top, Score 250EC and Tilt 250EC were found to be relatively
effective in controlling the purple blotch disease of onion.
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30. Project Code and Title: TF 96SBR/21/585 Upscaling of improved water management
practices for sustainable productivity in thehaor areas

Implementing Organization: Bangladesh Rice Research Institute (BRRI)

Principal Investigator: Dr. Md. Mahbubul Alam, SSO, IrrigatioandWater Management Division,
BRRI

Locations. Tahirpur and adjacent upazilas of Sunamgan]
Budget: Tk 58.25lakh
Duration: November 2021 to Novemebr 2024

Introduction: Generally,Boro rice (winter rice)is the main and only crogrownin the haor area.
Early transpalnting antarvest of Boraice are desirable in theaor areas to avoid¢rop damage by
flash floods in the later part of April. Two opposite scenarios regardimgavailability ofwaterfor
irrigating Boro rice prevaih thehaorareasdeepinundationduring the monsoorains on the one hand
andsevere water scarcity during the yynensoonperiod. Intercultural operations Boro rice fields
are hamperd due to lack of irrigation watlerring FebruaryMarch. Inspite ofhavingfertile soils the
mona-croppedhaorlands deliver poorly in terms ddoro riceyield which can be attributed mairdipe

to an inadequatevater regime.The productivityof haor lands, howevercan be increased thrgh
proper management dhe available water resource¥his project addresses this issue of water
management to optimize Boro rice yield in tieor areas of Bangladesh.

Objective: To develop andilemonstrate improved water management practicésdiarasing Boro rice
productivityin haor areas of Bangladesh

Materials and Methods: Two haors(ShanirHaor and Matiatdaor) were selected in Tahirpur upazila
of Sunamgonj district. Four FGDs were conductddhe study sites to document the existing
agricultural water management practices along with the problems faced by the farmers. Some
demonstratioson improved water management technologies on All2rnate wetting and drying)
method ofirrigation (12), we of poly pipe for efficienitrigation waterconveyance (4), use of check
valvesin STW (shallow tube wells§3) were setipin thelocalfarmeisd  fsiTkid was to validate the
suitability of an irrigation syatenm local conditions as well as to madite the farmers fdarge scale
adoption of suitable technologies. The effect of water stnre€®oro rice farme diélds was assessed
through field obseravtions angield measurementsSupplementary irrigation was provided by
developng agroundwater iigation systenby installing STWsTraining sessionen improved water
management will be arranged for farmers and extengiokers.A land use map will be prepared using
GIS and Remote sensing technigju®ased on the available land and water resowtats a plan will
be prepared for future irrigation expansion &t productivity improvement.

Results and Discussion: AWD irrigation system as a wateaving technologywvas set up umg
polyethene pipganddemonstratiofrialswere conducted in tretudy area. The yiesbf different Boro

rice varieties were higher ithe demonstration plothan those in th@djacentf a r mmotssTbe
highest yieldevel was 5.76.4 t/ha with BRRI dhan29/Janakraj Hybrid. The intermediate range (around
5-5.5 t/ha)yielders were Chokka Hybrid and Jhalak Hybrid. (Table Béwever, BRRI dhan84 gave

a poor yield of 3.1 t/ha at Birnagar, Tahirpur Sadar and BRRI dhan29, gave an exceptionally low yile
of only 4.3 t/ha at Chiksa, Tahirpur Sadar. Yield@s low in some plstdue taa hail stormin the night

of April 15,2022

Polythene pipes measuring ab@000 ftin total length werevere supplied téour irrigation schemes
3 LLP (low-lift pumps) and 1 DTW (deep tube well)One ta of fallow land was brought under
cultivation with the newly developed irrigation faciliyging wateffrom the Boulai river at Moddho
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Tahirpur.  In  Bordol
Notunhati, supplementary
irrigation was appliedto

Table 24. Results ofAWD demonstrations, Boro 202122

some plots with river water
with the help ofpolythene

pipe. A severe problenof Location Union Land Variety Grain
huge water losgrom the area yield
earthen canaln a DTW (dec.) (t/ha)
Imgation scheme avjan 7 " o our | Tahirpur Sadar | 30 | BRRIdhan29 | 6.078
Tahirpur was observed .

This was taken care of by Moddho Tahirpur Tahirpur Sadar 37 BRRI dhan29 | 5.656
carrying irrigation water to| Moddho Tahirpur | Tahirpur Sadar | 30 | BRRI dhan29 | 6.360
the plots farthest from the gorqol Natunhati | Bordol 120 | BRRIdhan89 | 5.372
pump  with the help of a Birnagor Tahirpur Sadar 17 BRRI dhan84 | 3.132
polyethene pipe Chiksa Tahirpur Sadar | 15 | BRRIdhan29 | 4.294
Boro rice performance in

18 far mer so pl ot s was

obsered to assess th Chiksa Tahirpur Sadar | 30 | Chokka Hybrid | 5.228
T;?ag; Of[r\]/\é ater;;?;)eiig\'/e Chiksa Tahirpur Sadar 15 Chokka Hybrid | 4.925
phase on the yieldVater | Ujan Tahirpur Tahirpur Sadar 10 Jhalak Hybrid | 4.397
stress markedly affected yjan Tahirpur Tahirpur Sadar | 20 | Jhalak Hybrid | 4.592
Boro rice yield. With no Ujan Tahirpur Tahirpur Sadar | 20 | JhalakHybrid | 5.520
xz;ersrg.sés rlf[:/?lgrall\jv)rllliilh Nayabandh Uttar Sreepur 30 Janakraj Hybrid| 6.263

descreased sharply with &
increasing water stress and &
dipped to oty 3.2 tha =&
when the plants were very &
severely stressed. Yield
was reduced by 13.0, 27.0,
37.5 and 49.2% under low,
moderate, severe and very
severe stress conditions,
respectively (Fig. 48).

Fig. 47. Right crop condition with severe water stress (left) and without water
To assess the cultivation ggress (right)
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Fig. 48. Grain yield of rice and yield reduction under
different water stress conditions at Tahirpur,
Sunamaani. Boro 202122
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practices and crop yield lewd total of 50

f ar melotss were monitored in two
adjacenthaors namdy, ShanirHaor and
Matian Haor. A shallow tubewell was
installed to provide supplementary
irrigation during water stress.

Conclusions. Irrigation water scarcity
during the reproductive phase is the main
constrainton productivity of Boro rice in
the haor areas.Yield reduction of Boro
rice due to water stressthe reproductive
phase wadound to be as high a49%.
Development of irrigation facilities for
supplementary irrigation duringthe



reproductive phasef riceis necessaryl he alternate wetting and drgifAWD) method could save 2
3 irrigations and at the s time ensure high Boro rice yield.

31. Project Code and Title TF 98-C/21. Productivity enhancement of beans through ostation
and onfarm research approaches in Sylhet region

Implementing Organization: Sylhet Agricultural UniversitySyAU), Sylhet
Principal Investigator: Professor Dr. Md. Shahidul Islam

Locations: SyAU campus, SylhetHorticulture Cerdr of DAE and research site of the NGEriends
in Village Development Banglade&flVDB and10 upazilasof Sylhet, Moulvibazar, Sunamganj and
Habiganj districts

Budget: Tk 45.91 lakh
Duration: November 2021 to October 2024

Introduction: Beans ¢ountry beanyard long bean, French bean, etarportant vegetable crops

the family Leguminosagare mostly grown duringhe winter season in Bangladesh. These are rich
sources of protein as well as vitamins and minerals essential for human nutrition. Some varieties of
country bean are grown thesummerseasorbut their pod bearing capacity and ppdlity needo be
improved. There is an ample scope to increase vegetable production since largkcatdaable land

remain fallow during botkhe Rabi andKharif seasaogsin the Sylhet region.rcreasindean production

in the Sylhet region is posdib if suitable variges and production technologs are available. Tis
research projeceekgo improve bean production the Sylhet regiorby identifying suitable varieties

and developing and fine tuning production technologies.

Objective: To increag bean production ithe Sylhet region througharietalselectionandproduction
technologydevelopemnt

Materials and Methods A baseline survey on vegetable crops in relation to variety, area, production
and consumption was maite6 selected upazila$Q farm families) of4 districts ofthe Sylhet division

at the beginning of the project with the help of Défficials. Seeds of country beaRrench bean and
yard long bean genotypes were collected from BARI, BSMRB3YAU, Sylhet, seed stores of Siddique
Bazar, Dhaka and local sourc&election/validation of 11 promising country bean genotypes was made
underlate sowing (15 November 202tpnditions recordingod yield and yield attributes. Three
different studies on French bean (bush bean) including geinayaluatiorwith varied sowing dates,
spacing and sowing datieteractionsand shade nets were conducie@xperimental field of SyAU.
Hybridization of5 country bean parental lines was madéhe half diallel fashion and hybrid seeds of

10 cross cotinations were collected for evaluatiomthe following in term®f combining ability and
heterosisEvaluation of6 photainsensitive country bean variet’advance lines was initiated April
2022in an experimentdield of SyAU, at theHorticulture Gnter of DAE andat theFIVDB research

site. A study on thenifluence of sowing dates and genotypeya long bean was initiatad the
month of March 2022n anexperimental field oSyAU. Five adaptive trialsrothe summer country
bean variety(Sikribi Sheeml) are going on in selected farra@r fsiinethedHabiganj district.
Necessary data wereltectedandanalyzedwith appropriate statistical software.

Results and DiscussionThe lase line survey revealed that cultivation of winter coub&gn using
thel ocal popul ar vari ety 0 GthadulivatidndteedbeamliksFrenmahst c o
bean, summer country bean, yard long beanrarasn the Sylhet regionLack ofsuitable varigés and
production technoldgs, high rainfall,lack of irrigation facilities, absentee farmers, higior cost etc.
have beetimiting vegetable cultivatioto date In genotypic evaluation of country beéfig. 49 and
50) undelate sowing onditions,Sikribi Sheerl, (55.08 kg/decimal), Goalgadd47.88 kg/decimal)
andKanchon (36.1 kg/decimalperformed best with with yields &5.08 47.88and36.1 kg/decimal
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Fig. 50. Adaptive trial of summer country bean in a
farmer’s field

Fig. 49. Evaluation of French bean genotypes

respectively (Table 25BARI Jhar Sheem and BARI Jhar Sheealso performeevell when sown
in November and Decembedhade nets didot significanly influence growth and pod production of

French beamunder late sowing conditiond% Decembgr To prolong theavailability of French bean
in the market, cultivation under staggered sowing with closer spacing was foumglencouraging
withb a yield of117 kg/decimalThe success diybridization variedoy 65 to 85% and.0 FL seeds
were collected

Five selectedarmers of different upazilas tiie Sylhet division initiated adaptive trewith summer
country bean (Sikribi Sheethand Sikibi Sheem2) inthe month of April 2022The first harvest of
green pods wadone inmid-June 2022vhich fetchedl20-150 taka per kfrom the local market.

Table 25.Yield and yield attributes of late sowncountry bean genotypes

Days No. Individual Pod yield/ Yield Harvesting

to ods/plant od wt lant kg/decimal | duration
Genotype harvest P P P (9) r-Ekg) ’ (days)
BARI Sheem 1 109 67 6.32 0.42 14.90 29
Sikribi Sheem 1| 95 266 5.81 1.54 55.08 48
Sikribi Sheem 2| 95 138 4.72 0.65 23.18 42
IPSA1 95 116 6.75 0.78 27.93 35
BU1 95 110 4.32 0.47 16.92 30
BU4 102 48 10.2 0.49 17.64 29
BU5 95 68 9.85 0.67 24.12 30
Goalgadda 102 138 10.1 1.34 47.88 34
Kanchon 102 162 6.25 1.01 36.10 33
Rupvan 102 121 7.30 0.88 32.40 37
SB003 95 150 5.75 0.86 30.85 44
Stdev 4.81 59.22 211 0.36 12.76 6.53

Conclusiors: Eleven country bean genotypesaitate sowing situation (later than 15 November) were
evaluated. Sikribi Sheem 1, Goalgadda and Kanchan outperformed the other genotypes in terms of
green pod yield (55.08 kg, 47.88 kg and 36.11 kg per decimal, respectively). BARI JhariSaheem
BARI Jha Sheer2 gave appreciable green pod yield with November and December sowing times. For
extended harvests of green pods of French bean staggered sowing with closer spacing was found to be
promising.
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32.Project Code and Title: TF 103-SBR/21 Sorjan basedecacfriendly farming systems research
for agricultural intensification in southern Bangladesh

Implementing Organization: Regional Agricultural Research Station (RARBARI, Rahmatpur,
Barishal

Principal Investigator: Dr. Md. Alimur Rahman, PSO, RARS, BARRahmatpur, Barishal

Locations: BARI RARS,Rahmatpur, Barishal f a r me r Baldugahj ianel Batharipatgazilas of
Barishal, Char Fasson upazila of of BholaSadarupazila of Jhabkathi and Nesarabad upazitd
Pirojpur

Budget: Tk. 59.98 lakh
Duration: November2021 toNovember2024

Introduction: Changing climate
particularly in the southern region
Bangladesh, is adversely influencin®ssess
agriculture with increasing intensity.i
Only a single cropis grown on bBout =
1.63 lakh fa of land (21% ofthe total .
cultivable land) in this regionin a T.
Aman riceBoro rice/winter cropfallow-
falow cr oppi ng p 8otjan €
agriculture Syst e
method of growing crops on raised beg
in an alternate raised be@sddeep sink
production sgtem (Fig. 51) Farmers
have been practicing sorja
agriculture in southern districts o
Bangladeshfor about two centuries
now to to grow local vegetable and
modern technologiesit crops. Theproductivity of the traditionalsorjan systemhowever, idow due

to alack of modern technologiegertaining to thesorjansystem. Use of the land and water resources
can be optimized and productivity of sorjan agriculture enhanced by introducing-fisbrgystem
replacing the age old practice of growng crops omhis project has been undertaken to devedop
sorjan based a®-friendly multi-componentfarming systemfor agricultural intensification in the
southern region of Bangladesh.

Fig. 51.Sorjan bedsat Gava, Banaripara, Barishal

Objective: To develop locatiorspecific sorjan based edoendly farming system technolos
integraing crops {egetables, fruits, spicesdfodde) andfish for agricultural intensificatiorin the
southern region of Bangladesh

Materials and Methods: On-station researcts beingconduced at RARS, Rahmatpur, Barishal and
onfarm researcin being conducted ih a r me rs& Babdgangah@bnariparaipazilas of Barishal,
CharFasson upazila of of Bhole&Sadarupazila ofJhabkathi and Nesarabad upazitd Pirojpurwith

the help othe On-Farm Research Division of BARI and Department of Agricultural Extension (DAE)
New sorjarbedswereprepred and the existing/conventional sotjeuswere renovatedExperiments

on theimprovement of cropping systemstearcropping of pineapple and spice crops with existing fruit
orchardg, fertilizer management for creeper vegetable craggnomic managemefdr improving the
yield and quality of guava and golden appte being conducted. The project work also inclysies
production of grafted BARI Peyatareplacinghelocal Swarupkali guava varietyadaptive trias of
Shahebikachu anBARI developed fruit varietiesBARI Aam-4, BARI Peyara2, BARI Amra-1 and
BARI Dragonfruitl), adaptive triat of fodder crop species on sorjan bed stgpelaptive triad of
shortduration fish species ithhe sorjan canal wateanddevelgpment of ecdriendly pest management
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methodsfor vegetable and spice cropdg. 52 and 53)Before setting up the experimenthe
beneficiary farmers were tradon eceofriendly sorjan farming systemBExperimentadata collection
andstatistical analysiare ongoing.

Fig. 52.Adaptive trial of BARI ginger varieties .
(BARI Ada-1, 2and 3) under existing golden Fig. 53.Fodder crop cultivated and harvested on

apple orchards on sorjan bed at Bermahal, sorjan bedat Gava, Banaripara, Barishal
Sadar, Jhalakati

Results and DiscussionCropping system based shaiirationRabicrops (bottle gourd, ridge gourd,

chili etc.) have been harvested and datacessing is going om.he other component crops of the
cropping systemare yet to be harvestdelresently the longuration crops (pineapple, turmeric, ginger,
guava, mang, golden apple and dragon fruitjeat thevegetative growth stage.

Primary experimentatesults revealed thahade tolerant crops like pineapple, turmeric and ginger
could be cultivated as intercrojsthe existing guava and golden apple fruit orchards for increasing the
productivity and profitability of the traditional sole fruit (guava/golden apple) baseahssystems.
Fodder crops (Packchong, German grass etc.) could also be cultivated on sorjaaiséidgstock
feedand also to minimizerosion ofsoil from thesorjan bedslopes In addition, thiswill enable the
utilization ofthe natural resources (soiNater etc.moreefficiently.

Conclusion: Yearround vegetables and fruits can be cultivated with some renovations of the
existing sorjan systems in southern Banglade$iad8 tolerant crops like pineapple, turmeric and
ginger could be cultivated as @émcrops with the existing guava and golden apple fruit orchards. Fodder
crops (Packchong, German grass etc.) could also be cultivated on sorjan edges for livestock and also to
reduce the erosion of soil from the sorjan bed.

4.13 Capacity Enhancement Program (CEP)
4.13A Completed Projects

33. Project code and title: CERI. Capacity enhancement of NARS through agricultural research
management information system (ARMIS)

Implementing Organization: Bangladesh Agricultural ResearCouncil (BARC), Farmgate, Dhaka
Principal Investigator: Dr. Md. Moslem Uddin Mia, Research Management Specialist

Locations: KGF, Dhaka, 13 NARS institutions and 5 public universities located in various parts of the
country

Budget: Tk. 431 lakh
Duration: Jan 2018 to Dec 2021

Introduction: Timely availability and easy access to agricultural research result/information are crucial
for researchers both for developing need based research proposals and for optimization of resource use.
The role of ICTis prime in this respect as it enables instant access to information for evaluating strengths
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and weaknesses of earlier work and initiating new research projects. The NARS institutions and the
public universities have long been engaged in agriculturabrel, but the results and outcomes are
scattered, not well organized and properly documented. Relevant information needs to be collected,
organized and stored in a user friendly format so that research information can easily be retrieved by
any interestegerson or organization and used as and when needed. In order to develop a user friendly
communication channel between the users and the information providers, BARC is implementing this
project on agricultural research management information system (ARMIS)

Objective: Development and dissemination of ICT based research information.

Materials and Methods: The ARMIS project started in July 2013, was designed and implemented as an
integrated online centric system in which information about researclabiigact, institution, researcher
information, objectives, methodology, duration, major findings, keywords and so on are archived and can
be used as per client need. Altogether, 25000 research entries from 250 sources were covered during
Phasd. The 29phase of the project started in 2019.

Results and DiscussionsSince inception of Phadeé of the project, 1,670 new entries of research
information were added to the databank. Up to March 2020, 19 Jeantt®ining programs were
completed at the instituteevels and 455 users and focal points were trained. Linkages and active
communication with 20 target organizations (NARS institutions and public universities) are being closely
maintained to expedite data entries, editing and incorporation into the dat@ihankGF weksite was
redesigned adding a digital banner depicting the birth centenary of Bangabandhu Sheikh Mujibur
Rahman. Updating of the ARMIS software to make them more user friendly is in prognedetal
number of entries into the database reacB4,928 by 20201, new entries numbering 8,428. This
database is readily available and accessiblgtjt/armis.barcapps.gov.lidr any interested user from
anywhere in the worldDuring the reportingperiod 23 handsen training sessions were held at institute
levels where a total of 545 scientists/academicians (users and focal points) were trained.

Conclusiors. This project colle&d organizel and stord information on agricultural research and
reseach findings in a user friendly formao facilitate timely availability and easy access for future
researchers. The database developed wil be useful in reviewing and evaluating earlier work, identifying
gaps, avoiding unnecessary repetition and, basedeashanalysis, beginning new research work.

34.Project Code and Title: CEP II-SeaweedCapacity building for conducting adaptive trials on
seaweed cultivation in coastal areas

Implementing Organization: On-Farm Research DivisioBangladesh Agriculturd&esearch Institute
(BARI), Gazipur and Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka
(Coordination Agency)

Implementing Organizations: Bangladesh Agricultural Research Council (BARC), Farmgate, Dhaka
and Bangladesh Agricultural Reseataktitute (BARI), Gazipur

Coordinator: Dr. Md. Aziz Zilani Chowdhury, Membebirector, Crops, BARC

Principal Investigators: BARI part: Dr. M. Akkas Ali, CSODr. M. Mazharul Anwar, CSQOFRD,
BARI, Gazipur; BARC part: Dr. Kabir Uddin Ahme@SO, Planmg and Evaluation, BARC

Location:Cox 6s Bazar

Budget: 123.83
Duration: January 2018 September 2021

Introduction: Seaweeds are marine macro algae having no defined body structure such as roots, shoots,

flowers, seeds etc. They are rich in mineraléamins, antioxidants, trace elements, bioactive

compounds andhus they are of great importance in food, beverage, cosmetics and pharmaceutical

industries.Seaweeds are a valuable marine resolma@many maritime countrieseaweeds are used as

human food items like sushi rolls, soups and stews, salads, etc. They are also useful in agriculture and
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horticulture as animal feed, soil conditioners and manureademts against pests and diseases of crops,

and in industries as gws and chemicals. However, not much is known about seaweeds, their collection
from the Bay of Bengal and their wutility and val
(SMIl)and Nuniac har a, Coxd6s Bazar spor aedaishoesnearbyandsell ect s
them in the local markets. This project, dealing with the collection, characterization and processing of

seaweeds, wamplemented n t he sout heastern coast al di strict
Objective: Screening of commercially importarseaweed species anéveloping techniques of

collection of seaweeds, their round the year cultivapostharvest processing of seaweeds to produce
important hydrocolloids andednonstration of their multipurpose uses

Materials and Methods: After succesful completion of the 1st and 2nd phases of the project (reported

earlier) a tweyear 3rd phase, comprising adaptive trials on seaweed cultivation in coastal areas, was
started in October 2019. In 202Q, farming/cultivation of seaweeds in open wasiedrout using the
onestep seed production met hod at ivi\otherlogatiohsasucla of C
as, Moheshkhali, Sonadia, Choufoldondi, Nazirartek, Rejukhal were selected later on and preliminary

field tialswerec onduct ed. I n Saint Martinds | sland (SMI)
groupswererecorded. Since the beginning of the project, each year about eight commercially important
seaweeds were collected with the help of professional scuba ftivedaptive trialsMoreover, some

other seaweeds vizGracilaria tenuistipitata, Ulva rigidaand Ulva linza were collected from

Nuni achara and Fishery Ghat of Cox6s Badygpmea and N
boergesenijiwas collectedrom Inani Beach of Ukhiya district. These seaweeds were used to produce
Afowe epod astde fionus ¢ e drarnping/outtivation of seaweeds in open sea was carried

out using the onstep seed production method. Capacity building work for relseecextension

experts from the Department of Agricultural Extension (DAE) and local farmers was confimeed.

varieties of seaweedBARI| Seaweedl (Gracilaria tenuistipitatd and BARI Seawee#@ (Ulva

lactucg were releaseth 20222 andcultivatedinNuni ar chara and Rej th&«hal of

floating andsemifloating techniqus andthe floating raft methodHypnea boergesenfan important
red seaweedyascultured in floating ratat Rejukhal.

In 202122, as in the previous years, ambiemhperature, salinity, pHurbidity and dissolved oxygen
(DO) o sweater were measured during the seaweed growing @evibitheir effects on seaweed yields

assessedSeaweed was collected fron
Inani Beach and then seeded on rog
placed in rak and harested after one
month. An offshore production technique
for BARI Seaweed. and BARI Seaweed
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remove unwanted particles like sand, mud, foreign particles etc. Cleaned seaweeds were treated with

NaOH solutionand then cleaned amdgashed thoroughly. Treated seaweeds were then boileidhn
temperature and pressure. After boiling the extraxtsgparated witta thin filter paper.The extract
was boiled again to increase its concentration, and then keppom temperature until it solidified.
After solidification, alternate freezing atklawing was done. Finally, it wasindried and milled to
deriveagar powderAgar was confirmed through FTIEourier transform infrared)pgctrescopyin a

BSMRAU Laboratory.

Results and DiscussionResearch findings of the project were reported in previous annual reports. In

202122, BARI Seaweedl and BARI Seaweed were praluced monthlyat Nuniarchara saritht,
Cox6s Bazar dur.iThetptal wdightsofBARI iSeaseedh and BARI Seaweed in

open seat Nuniarchara during October 202

to March 2022were 46.32 N 3 . 4)2and(
19.27+2.09and dry weights were 4.6983
and 3.09+0.34 t/ha, respectivelid. 55 and
56). The Hhghest fresh yield of BARI
Seaweed. was obtained in January
(15.1¢:0.88 tha) and the lowest in February
(2.92+0.72 tha).In case of BARI Seawee?]
the growing period was from December t
March where the highestfresh vyield,
6.55+0.91 t/hayas obtained in March and the
lowest in January 2.85+0.33 ta). At

Rejukhal, in open sea, the fresh and dry yiel

s f.wt.(ton/ha) of BARI Seaweed-1 s f.wt.(ton/ha) of BARI Seaweed-2
~——Turbidity (NTU) x10 —plI
Water temp. (°C)x10

Salinity(%e)x10

S Whk D

Oct Nov Dec Jan Feb March

of BARI Seaweedl and BARI Seawee@
during tre same period wer28.99+3.83and
7.36+0.60and 8.47+1.0and1.36+0.16t/ha,
respectively(Fig. 56).

-
o O -

Fig. 55. Fresh yields of BARI Seaweed and BARI
Seaweee? in different months under varying water
conditions at Nuni ar char a, Co X i
nephelometric turbidity unit

The water quality parameters
varied with season and across the
two locations (Fig.55 and 56).

There were insignificant

s ot (100 h3) of BARI Seaweed-1 s Lot (fonha) of BARI Seaweed-2 differences in water temperature,

12 Twrbidity (NTU) 110 —pH pH and DO, but salinity and
—Salinity(%e)x10 e Water temp. ("C)x10

turbidity varied appreciably with
time of the year. Water turbidity
was much higher at Nuniarchara

S =N WER NGB

Dec Jan Feb

than that at Rezukhal (Fi§5 and
56). The water quality parameters
especially turbidity influenced
seaweed growth and yield; yield
was relativelyhigh when water
turbidity was low.

March Higher fresh yields were

observed with the newly

Fig. 56. Fresh yields of BARI Seaweed and BARI Seaweee?  introduced floating raft method
in different months under varying water conditions atRezukhal,  than with the floating method

Coxds Bazar; NTU= Nephel omet (Fg. 57 and Table 26). Yields

with the floating raft method were

27.20 and 35.17 t/ha at Nuniarchara and Rejukhal, respectivabywith the floating method the fresh
yield at Nuniarchara was 13.8/hfa and aRejukhalit was 14.59/ha.The lowest yield wereobserved
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with thesemifloating method8.77 and 11.09ha, respectivelyat Nuniarchara an®Rezukhal (Table
26)..
Table 26. Performance of BARI Seaweed

Hypnea boergeseniyielded 17+3 tha of fresh using different cultivation techniques at

material @ tha dry matterpne month aRejukhal Nuni archara and Rez
Method Fresh yield Dry yield
(t/ha) (t/ha)
Nuniarchara
Floating | 13.86%0.609 | 2.2340.098
Semi 11.0880.673 | 1.788:0.108
floating
Floating | 27.20@2.148 | 4.387%0.346
raft
Rezukhal

Floating | 14.59%#0.999 | 2.353:0.161
Semi 8.773%1.120 1.41#0.176
floating

Fig. 57. Cultivation of BARI Seaweed-1 by the Floating | 35.171#3.322 | 5.672:0.536

raft method raft

whencultured in afood grade plastic tank anoffshore shedthis was @235% increasever open sea
culture.

Agar was extracted from a locally available seaweed spéwiasilaria tenuistipitatain the Seaweed
Research Laboratory of OFR@o x 6 s Bazar using the new protoco
amounted to 16% of the seaweed on dry weight bESH#R spectroscopy peaks indicated the presence

of 3,6.anhydrogalactose bridges confirming the composition of the extracted agar.

Conclusions This project studied a valuable and versatile natural res@gaweedsavailable in the

Bay of Bengal along the shoreline in southern Bangladesh. Practically and economically viable
techniques of collecting seaweeds from the sea and cultivating timsang them as human food

have been developed. Two seaweed spedciacilaria tenuistipitata and Ulva lactuca were
successfully grown iThesedwnespecieSS@dlaria tanuiipitataarsdUNRa z a r .
lactucg were releasetty BARI as seaweed varieties with the names BARI Seawgezhd BARI
Seawee. A new cultivation technique for producing seaweeds in openvasadeveloped and the
seaweed speciddypnea boergesenias successfully grown using this new technologle newly
released seaweed varieties were successfully gnowiffshore sheslusingan artificial light source

anda nutrition medum. Postharvest processing of seaweeds was carried out andfeotheecipes

were developedA protocol of agar extractionfrom seaweeds likésracilaria tenuistipitatawas
developedenabling the production of agar powder amounting to 16% of the seaweed dry matter.
Measures were taken to explore seaweed marketsraateawareness among local farmers and
entrepreneurd’hese indings and initiatives hold promise for the commercial exploitation of a hitherto
undewtilized marine resource of the country.

4.13B Recently Initiated Projects

35. Project Code and Title: CEP V/21. Capacity building of some field level extension officers of
DAE, DOF, DLS and progressive farmers oBangladesh

Implementation Organization: Bangladesh Academy of Agriculture (BAAGBARC Complex,
Farmgate, New Airport Road, Dhak&15

Coordinator and Principal Investigator: Dr. Abul Kalam Azad, Fellow of BAAG-ellow
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Co-Investigators: (i) Dr. Syed Ali Ahasan, Deputy Director, Department of Livestock Services (DLS),
Farmgate, Dhaka. (ii) Mr. Mohammad Abdul Kaioum Majumder, Upazila Agriculture OffidceD(D
Citrus project), Department of Agriculture Extension (DAE), Khamarbari Road, Farmgate,-Dhaka
1215 (iii) Ms. Alize Farzana, Senior Assistant Director, Administration Section, Department of
Fisheries (DoF), Bangladesh

Locations: BARC andconcerned offies ofDAE, DOFandDLS
Budget: Tk 161.40 lakh
Duration: October 2021 to October 2024

Introduction: New crop varieties, breeds of livestock and fish and improved technologies of their
production are being continually developed by the NARS institutes mindrsities of the country.
Extension experts working at the grass roots level need to keep themselves updated about the most
recent developments in variety/breed release and agricultural technology generation to expedite their
quick dissermation to farmes. This project is designed to train extension officials on emrging
technologies.

Objective: To enhance the capacity of public sector agricultural extension agencies by organizing
effective training programs for trainers (TOT)

Materials and Methods: Training programson new agricultural technologies weoeganized at
different locations of the country for the professionals of the Deparetment of Agricultural Extension
(DAE), Department of Livestock Services (DLS) and Department of Fisheries.(DoF)

Results and Dicussionin an initiative to enhance capacity of manpower belonging to agricultural
extension agencies of the country through a training of trainers (ToT) program on agricultural
technologies, 240 participants received training in 8 batahelifferent locations of the country. The
program building process of the ToT was very participatory, intensive and unique through the
interaction of all relevant stakeholders.

Conclusions:Training programs$or DAE, DLS and DoF professionase ongoig. The impacts of the
training programs will be assessed as implementaion gfrtiject progresses in the future.

36. Project Code and Title: CEP VFBARC/21. Improving research qualities of ARIs through
review and evaluation by an external panel of experts

Implementation Organization: Planning and Evaluation Division, Bangladesh Agricultural Research
Council (BARC), Farmgate, Dhaki15

Principal Investigator: Dr. Suraya Parvin, PSO, Technology Transified Monitoring Unit{TTMU),
BARC

Co-Investigator: Dr. Md. Abdus Salam, Membdirector (Planning and Evaluation Division), BARC,
Farmgate, Dhaka215, Bangladesh

Locations: BARC andheadquarters of BARI, BRRI, BINA, BSRI, BJRI, BWMRI along with their
regonal stations

Budget: Tk 599.34 lakh
Duration: December 202INovember 2026

Introduction: As per provisiorof the BARC Act 2012 an@Government OrderGO) issued bythe
Ministry of Agriculture (MbA), al0-memberexternal panel of exper(EPE)headed by ahaimperson
was formed fora review and evaluation ddix public agricultural research institutesR(]). EPE is
mandated tadentify the weaknesses and limitations related to research capacity (both physical facilities
and technical skills) ancesearch project implementation processes at the main centers and regional
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stationsof ARIs and recommendmeasuredor improvement of researchphysical facilities and
management

Objective: To assess current research facili@sllogistics and suggestays and means of research
quality improvement for delivery of demand driven crop production technologies for farmers and
commercial agriculture entrepreneofsBangladesh

Materials and Methods: In the first yearEPEis scheduled twisit six crop resarchinstitutes under
schedul e 6 Ki&hé second yddEPRWAIl visit ARI regional stationgegionalcenterssub-
stations scattered in different agroological zonesf the country EPE will alsovisit some selected
R&D facilities and farm egpment manufacturing facilitiesf private entrepreneurs. EPE wglather
information on the technologies developed and crop varieties released over five pastrsusing a
guestionnaireand throughvisits to ARI central stationsind browsingwebsites Regionaltechnology
uptakeworkshopsare plannedto be heldat DAE premises iri4 regions Sevensuch workshops will

be completed in the second year. Privatetor consultationworkshos will also be held towards the
end of second year. The remaining 7 regional technology uptake workshops an8 smgienal
research workshops will beeldin the third yearThe fourth yearof the projectwill be devoted to
second (or followup) visits tosix ARI central stationand st akehol dersé meetir
scientists, policy makers, extension officers, private sector R&D scientists and agribusidess lea
together. In the fifth (final) yeaEPEwill spendmost of its time monitoring the impleentation of
suggestionandrecommendationmade toimprove research qualitgt each of the 6 ARIs. A report
containing the present status of reseatéhARIs and suggestions and recommendations for improving
research quality and standard will be prepaaind submittedefore the end of thénal year (fifth year)

of the project.

Resultsand Discussion:

1 EPE heldsensitization workshops at BARI (Gazipur) on 10 Janz&32 and BJRI (Dhaka) on
31 March2022

I EPE also completed group discussions wg#nior scientists, research leaders, Directors and
Director General (DGpf BJRI. Disciplinewise information on research accomplishnsgnt
resources and physical facilities and infrastructure available in\Bdflrecorded.

1 All 6 ARIs responded through atructured format to requasbf furnishing repos on
accomplishmerst manpowelandavailable physical facilities

1 BARI provided detailed information on the process of program development, details of research
programs and accomplishments, manpower l(thng qualificatios and experience of
scientists), physical facilities etc.

I The first round of visitdo the BJRIHQ in Dhakawascompletel. From this visit andliscussion
with BJRIscientists itranspirglthatthein st i t ut e 6 s p r orgdfrenmiwe lackefr i ous |
anexperimental farm and inadequate research facilities at DBdkd.has three research and
development wings (a) Agriculture, (b) Technology, and (c) Jute Textile Wing. Both Agriculture
and Technology wings hageverabivisions am department®A high-quality genomic research
facility developed through a government supported BJRI Genome SedPrejme remains
underutilized or unutilizedresently Policy directve arenecessary to better utilize this excellent
facility available for implementing multinstitutional programs. Opportui@s of human
resource development BJRI also appeared to be insufficieesearch priority setting and
program developmero notfollow a standard procedure, and generatbriechnologies and
their disseminatiomemain largely neglected. However, the institute has developed and released
49 improved jute an#lenafvarieties so farA package of procedusdor increasing filer and
seed productiowas noted.

Conclusiors. The project team isontinuing the process of collecting detailed informatiomesearch
accomplishmerst resources and physical facilities and infrastructure avaiddiRIs of Bangladesh
Weaknesses and limitations related to research capacity (both physical facittie=chnical skills)
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and research project implementation proceas@dRls will be identified by EPE. ARIs will be greatly
benefited by recommendations of EPE in their way forward to face future challenges of agricultural
development in Bangladesh.

4.14 Commissioned Research Program (CRP)
4.1 4A Ongoing Projects

37. Project code and title CRP-1I (Modeling climate change impact on agriculture and developing
mitigation and adaptation strategies for sustaining agricultural production in Bangladesh, ?
phase)

Implementing organizations BARI, BAU, BRRI, BSMRAU and KGF
Principal Investigator: Coordinated project

Coordinator
Dr. Jatish C. Biswas, MCCA project'(®hase)

Deputy Coordinators

Dr. M. Mazharul Anwar, CSO and Head, OFRD, BARI, Gazipur

Dr. Md. Mizanur Rahman, Professor, Department of Soil Science, BSMRAU, Gazipur
Dr. Md. Maniruzzaman, PSO, IWM, BRRI, Gazipur

Location: All over Bangladesh
Budget TK 10,68,19,000/
Duration: December 202(November 2023

Introduction : The global mean surface temperature during 2 was 0.87°C higher than that
averaged over the period 18%000. Increases in temperatwed atmospheric CQevel adversely
affected natural resources. The yields of crops, fish and livestock arettik@dcrease in the future

There is an urgent need to study and monitor the adverse effects of climate change (CC) on crop, fish
and livestock production in Bangaldesh which is dubbed as the country most vulnerabldriadh@C.

first phase of tls projed, the effect of climate change on crops, mostly rice, wheat and maize, was
evaluated. To assess the impact of climate change on agriculture as aitwhedefelt thatthe scope

of theproject needdto be expanded to include, in addition to crdipestock and fisherieandidentify

the vulnerable regiorsf the countryAccordingly, work unbder thdne second phase of the projeat
beendesigned to geneminformation that can be useddevelop strategies to redugeenhousegas

(GHG) emissions from crop, livestock and fish production sied fine tune climate smart crop,
livestock, fisheries and resource management options for sustainable agricultural enterprises in the
future.

Objective: Assessment and characterizatidrclimatic variability, vulnerability and extreme events
and their impacts osoil and plant process livestock, fisheries and socioecononsonditions of
farmers

Materials and Methods The projectis being implemented by BARBRRI, BSMRAU, BAU and
KGF. Field and laboratory experimenigrowth chambers, incubators, static close chamber technique)
were conducted. Sockeconomic data wereollected through field surveys and from secondary
literature. Greenhouse gas (GHG) emissions westanated based on measured data (static closed
chamber technique) and data from secondary soukdedels such a®SSAT (Decision Support
System forAgrotechnologyTransfej, APSIM (Agricultural Production SystemSimuator), DNDC
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(DenitrificationrDecomposition) Al (Artificial Intelligencg etc were used.Analyses were done

following standard protocols.

Results and DiscussionThis project deals with crop, livestock and fisheries for assessing ingfacts
climate change (CCpomeimportant findings in 20222 are given below:

Crops
Evaluation of longerm seasonal water

recession dynarsiaved that most of theorareas go under

water from May to October andater becoms lessavailable during Decembdianuary to April.
Special efforts wilbe needed to increase cropping intensity under such situations.

Future precipitation during wet season

(July-October) is most likely to
increase in all months except i
August (Fig.59). In 2050,the eastern
side of Bangladesh will have thi
highest precipitation and north
western sideis likely to have the
lowest precigation.

Rice leaf and neck blast diseas
incidences increased with higl
temperature and humidityvarietal
differences in the severity of
infesetation were observe@esides,
the developmental period ahe rice
leaffolder from egg to adult was 4%
days at 20C, 2535 days at 2% and
23-31 days at 3T indicatinga more
seriousinfestation ina future scenario
of rising ambient temperature

o w 4= %)
8 8 8 B

Precipitation{mm)

8

October

=

July August September

Month

M Mean Precipitation (mm) 1970-2000 B Mean Precipitation (mm) 2010-2018
B Mean Precipitation (mm) 2050

Fig. 59. Actual and projected nean precipitationin 1970
2000, 2012018 and 2050n Bangladesh

Table 27. Greenhouse gas emissions an The crop species and agronomic management may be

grain yields of wheat and maize as

influenced by fertilizer management in

important factors in the minimization @&HG emission
(Table 27). Growing maize and wheatas found to be

farmerso fields, M peneficial forsequestering COrom the atmosphenghile

Parameter | Wheat Maize rice wasresponsible for negligible amounts (about 180 kg
A B A B C/ha) of net emission (Fig0) that can be minimized if

shortduration varietiesre grown withPAWD irrigation

CHq 135 11.2 | 22.8 | 20.5

(kg/ha) 1000

N0 0.46 | 0.38 | 0.96 | 0.70 -

(kg/ha) S w

CO; 827 | 690 | 1090| 975 = 200

(kg/ha) g o _ ] ,

GWP 1327 1104 | 1983 1735 2 500 - Emission

(kg/ha) § 400 -

GHG 0.41] 0.32] 0.23 | 0.19 2 600 -

(g/ha) -800 -

LYield 3.20 | 3.40 | 8.80 | 9.02 -1000 -

(kg/lha)

A = far merso ferti Fig. 60. Net ecosystem carbon balance (NECB) based on

B researcherso6 f

direct measurement and its emission based on life-cycle

assessment of selected crops
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and efficient fertilizer managements

Livestock

Laboratory facilities ardeing developed for CC studies relatred to livestock. A studynanure
management in Jashore district showed that manures are iste@il and liquid forms and used as
kitchenfuel andfish feed A total of 49,84,230.46 kg C£eq of which26,25,347.12 kg from enteric
fermentation and 23,58,883.34 kg from manure perweegemitted from 210 farms in Jashore district.
Large, medium and small farms emitted 22,71,092.836,111.14nd12,07,026.8%kg CQ: eq per
year, respectively

Fisheries and aquaculture

Most hatcheries in Bangladesh amgerated within a narrow window of temperature (22381°C).
Temperature fluctuations greatly influenced egg parameters oMiater temperature andrbidity,
dissolved oxygen, pH level and growth of phytoplanktons and zooplanktons varied greatly depending
on husbandry period of tilapipangasand Asian catfish.

Socioeconomistudy
Farmers rated CC vulnerability issues in different ways based on crop amthdlduitems (Tables).

Table 28. Vulnerability issues reported by the farmers

Vulnerability issue Score Respondent% Vulnerability category
Standing crop loss 10 100 HV
Seedling drowned 8 83 HV
Seedbed loss 9 69 HV
Loss of stored seeds 7 52 MV
Crop land loss due to erosion 7 65 MV
Crop land loss due to sand depositi 6 47 MV
Agricultural inputs loss 8 74 HV
Primary occupation loss 8 66 HV
House damage 10 93 HV
Village link road erosion 7 89 MV
Livestock loss 9 67 HV
Tree loss 4 54 LV
Water and sanitation problems 4 61 LV

HV= high vulnerability; MV=mediumvulnerability; LV=1ow vulnerability

Conclusiors: Analyses indicatedthat precipitationin Bangladeshis most likely to increase in all
months in future except Auguskrowing T. Aman rice based on rainfall would be a critical issue in
future. Moreoverjncreased leaf and neck blast disease anddédér insect pest infestations fice

are most likely to increase in future. Growingige inarice-maize pattern sequestel about 1.23 MT

CO; edyear indicating thaGHG emission reduction is possible by growing wiae crops. GHG
emission (CQeq.) from cattle manure in Jashore district varied depending on farm size. The highest
manure CHandCO; eq emission/animal/yearas observed in large farms. Fluctuations in temperature
will affect brood production in fish hatcheriegurtherresearch is needed to find out adaptation and
mitigation strategies for sustaining agricultural productipachanging climatscenario

38. Project Code and Title: CRP-V. Development ofupazila land suitability assessment and crop
zoning system of Bangladesh

Implementing Organizations: Bangladesh Agricultural Research Council (BARSYil Resource
Development Institute (SRDINstitute ofWater Modeling (IWM)
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Coordinator: Member Director (Crops), BARC
Locations: 195 Upazilas

Budget: Tk 10,38,27,250

Duration: February 202anuary 2025

Introduction: Minimizing yield gaps, increasing resource use efficiency and developing resilience to
climate change impactse the most important challenges indlgeiculture sector of Bangladedthere

is an urgent need to develop more efficient and sustainable agricultural production systems where the
focus should be on identification of areas capabf@oducing high agricultural output and areas where
the soil and climate are most suitable for particular crop@ationspecific information on suitable
crops ensuring sustainable use of scarce land and water ressaeasssaryrRealizing themportance

of proper utilization of agricultural laisdo increag productivity, profitability angpromote accelerated
growth, the Bangladesh Agricultural Research Council (BARGijiated a GIS based crop zoning
projectfor 76 cropsin 195 upazilasThe @S based approach for crop zoning vi#llp identify land
capable of producing high agricultural output. It may be mentioned here th&otlenmentof
Bangladeshijn the 8th Five Year Plan (FYP), included and emphasized crop zoning policies and
strategies for the crop stdector of Bangladesh agriculture.

Objective: Updaing and validaing land/crop suitability databases and diregaan online GIS based
software tdhelp design appropriate farming practitesachievedood and nutritional security

Edaphic Suitability of Crops Agro-climatic Suitability of Crops

Selection of
Crop/Crop Variety

For each Layer

Land and Soil Parameters LUT App|ication
+ Land type
+ Avallable Soll Molsturs | Mapping unit | [Toem ]
+ Soll Drainage
+ Soil Reaction
* Land Relief

- Soil Consistency -3
+ Soil Salinity

+ Soil Texture

+ Water Recession

Agro-climatic Parameters

Molisture Regime

+ Pre-kharif Transition period

« Reference Length of Growing
period (Rabi and Kharif)

Thermal Regime

+ Cool Winter Temperature (< 15 °C)

+ Hot Summer Temperature (> 40 °C)

Selection of
Crop/Crop Variety
by LUT

For each Mapping unit

+ Create DEM mask and Elevation List

« SortList

+ Find Elevation cutoffs based on
Land type percentages

« Assign Concatenated Soil-Land
type S-Values

« Merge Individual grids to create

inundation land type map layer

Agro-climatic Application according to agr
For each LUT " Doviticaliing el S constraints to crop production
- Assign crop suitability + Create climatic surface of moisture + Analyze crop suitability rules
limitation according to soll and thermal regime 1 + Combine suitability values
of crops + Prepare climatic Map Layer - Prepare climatic suitability map
+ Analyze crop suitability rules
LRI Summary Application | - combine suitability values
- Soll Physical and Chemical - Prepare edaphic suitability

properties Map Layer by LUT map

% Create LUT Grid (MU+LT+SG)

i Socio-economic Suitability of
Agro-ecological Suitability of Crops Crops/Cropping Patterns

Cost of INPUTS s°:'°'?°°'!°"“c
é « Seed pplication

* Fertil

: iar For each Crop! Cropping
« imigation Patter (Existing &

+ Land preparation Potential)

+ Insecticide/pesticide + Benefit cost ratio

+ Others + Gross margin

+ Edaphic Suitability Combined Suitable Crops/

( )
+ Agro-climatic Suitability Suitability Analysis Cropping Patterns Economically Best

> Suitable Cropping
| Pattern

Fig. 61. Conceptual framework and processes of crop suitability assessment

Materials and M ethods: A methodological framewaork consisting of different processes such as, agro
edaphic suitability, agrelimatic suitability, combined suitability and@d@nomic suitability is presented

in Fig. 61. The edaphic suitability assessment of crop(s) has been carried out considering land and soill
properties with respect to maximum attainable yield (MAT). The-aljneatic suitability of crop(s) is

based on amasseswent ofloss if any,in yield potential due to temperature &vmoisture stress.
Agro-ecological suitabilityclassificationof a givencrop is achieved through combining agrdaphic

and agreclimatic suitabilitymodules as stated the FAO/UNDP (1988)and Resources Appraisal of
BangladeshGeospatial technology is used for crop suitability assessment and zoning.

Results and DiscussionsThe online GISbased crop zoning information system (CZIS) software
which is the core of this study has been developedadtbeen registered as a gov.bd domain and
uploaded to the National Data Centre clobtp://cropzoning.gov.bd Many features were added in
the software such as, spatial and+spatial data entry, edit and download; menu for accessing crop
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zoning, cropping pattern, union based profitable crops and fertilizer recommendation, crop variety
information.

A dashboard of the crop zoning system has also been developed for quick and eagyiatm®sation

(Fig. 62). The information is particularly useful for policy /decision makers for agricultural planning
and development. It can provide information on crop zoning required for land use planning, fertilizer
requirement, land and soil properties, land use status, crop profitability, etc.

Fig. 62. Crop zoning system dashboard (www.cropzoning.gov.bd)

A mobil e app haimeddeEpedamdintagrated intontlaen system (CZISfor
dissemination of information to farmers, extensiofficials, agricultural planners, scientists,
researchers and other stakeholders in agricudumea j or advantage of O6Khamar.
get land parcel based crop shitay information along with crop varieties with their yielhd duration,

land and soil properties, nutrition status, crop specific fertilizer recommendation, etc. Meafesvile
anomalieswereidentified in the app some of whidtave beemesolvedanh new f eature OI
based and and soi l pr o pseratdideesd, tnou ttrhiet i 6oknh asmaartiubs 6a p |
be downloaded from Google Play Store.

A bi-lingual agriadvisory portal(Fig. 63) wasalso developed as a gateway for demdriden
technology information and advisory services in agriculture and allied disciglifeav modifications
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Fig. 63. Agri-advisory portal (www.cropzoning.gov.bd)
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