Research Progress 2019-20
Plant Breeding Division
Table 2
Research Progress 2019-20

SI. No.

Research Progress |

Expected Output

Project I: Development of double haploid rice variety

Expt.1.1 Development of low glycemic index (Gl) de variety
through anther culture
During T. Aman a total of 41 doubled haploids wgrewn in

two OTs. Among them seven lines were selected Péi.P experiment.

During Boro 2019-20, seven doubled haploids wengr as
PYT and among them two lines were selected.

Low glycemic index (Gl)
rice variety will be
developed from this

Expt. 1.2 Development of salt tolerant rice varietythrough
anther culture

A total of 5799 and 7011 hybridnthers from 12 crosses we
plated on N6 and M10 media. In total 11 calli webtained. No
green plants were regenerated yet. Six double lthfpked lines
from BRRI dhan28/BRRI dhan61 cross were evaluataihgd
Boro 2019-20 as OT. Among them three lines werecsedl for
further evaluation.

Salt tolerant rice variet
will be developed.
re

Expt.1.3 Development of premium quality rice variey
through anther culture

A total of 7328 and 8306 hybrahthers from eight crosses weréeveloped.

plated on N6 and M10 media. In total of 22 callirgv@btained
but no green plant was regenerated. Fifteen croases a
backcross were done and in total 648 seeds wexedtad for|
future anther culture program. Nineteen doubleddidgDHy)
lines were evaluated in T. Aman 2019. Among themnd 10
plants were selected from BRRI dhan38/Bashful ariRRB
dhan50/Bashful cross.

Aromatic and fine grain
rice variety will be

Expt. 1.4 Development of Aus rice variety through ather
culture

A total of 259 kseeds were harvested from eight crosses for
further anther culture.

Short  duration,  high
yielding Aus rice variety
will be developed.

Expt 1.5 Development of antioxidant enriched blackrice
variety

During Boro 2019-20, a total of 156 double haploes derived
from a cross between BRRI dhan28 and Padi Kool \were/n
in the field. Among them 95 lines were selected fiather
evaluation

Antioxidant enriched
black rice variety will be
developed.

Expt. 1.6 Development of high yielding favorable d&re rice
variety

During Boro2019-20, four anther culture derived lled
haploid lines were evaluated in a PYT with standardcks to
select agronomically desirable and high yield ptiéématerials.
Among them three lines were selected dependingp@multration

High yielding rice variety
for Aus, Aman and Bor¢
will be developed throug
somaclonal variation.
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SI. No.

Research Progress

Expected Output

and comparable yield with checks for further evadma

Project Il: Development of rice variety through smaclonal variation

Exp 2.1 Development of somaclone using EMS treatatte
seed

During Aus and T. Aman 2019, a total of 85, 148 408 EMS
treated somaclonal plants {8IC;) were selected from BRR
dhan48, BR11 and, Tilbajal, respectively. On thkeeothand,
during Boro 2019-20, a total of 52, 16, 111 andERAS treated
somaclonal plants (MBC;) were selected from BRRI dhan?2
BRRI dhan29, BRRI dhan86 and BRRI dhan92, respelgtiv

High yielding rice variety

for Aus, Aman and Boro

will be developed throug
Isomaclonal variation.

8,

Exp 2.2 Development of high yielding Aus varietyhtrough
somaclonal variation

A total of 165 somaclone lines (9Cdeveloped from BRR
dhan48 were evaluated during Aus 2019. From thenplébts
were selected for further evaluation. Nine fixedhaalonal lines
were evaluated during Aus 2019 season as PYT. Hnem five
lines were selected for further evaluation.

High yielding Aus variety
will be developed.
I

Exp 2.3 Improvement of BRRI dhan47 through somcloal
variation

During Boro 2019-2020 six somaclonal lines devetbfi®m
BRRI dhan47 were evaluated as PYT. Among them fio@s
were selected for further evaluation.

Shattering reduced BRHF

dhan47 will be developed.

Exp 2.4 Development of antioxidant enriched rice vwaety
through somaclonal variation

A total of 161 (SG) and 82 (Sg) antioxidant enriched plan
were selected during T Aman 2019. On the other handtal of
66 (SG) and 81 (S¢ antioxidant enriched plants were selec
during Boro 2019-20.

Antioxidant enriched high
yielding somaclonal rict
svariety will be developed

ted

=)

o d

!
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Project lll: Development of rice variety through wide hybridiz

ation

Expt 3.1 Development of rice variety through wide
hybridization followed by embryo rescue

In total, 35 pedigree lines developed from wide ridibation
were grown during T. Aman/2019. From them, a tahl72
plants were selected. A total of 11 back crossa® wwene with
previously embryo rescued plants to reduce hydedlisy and

Different stress toleran
rice variety will be
developed through wid
hybridization

424 BGF; seeds were harvested.

—t

D

Project IV: Rice transformation studies

Expt.4.1 Development of salt tolerant transgenicice
Development of salt tolerant transgenic rice withGlyl and
Glyll

After transformation withGlyl and Glyll genes five plants wernethrough

confirmed by Glyl and Glyll primers and sequencirfgfteen &

Salt tolerant rice line
will be developed

genetic

transformation.
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seeds were harvested for further evaluation.

Expt.4.2: Introgression of salt tolerant mangrovegene
AeMDHARsalt tolerant gene (from mangrove plant) contani
transgenic MT24 was crossed with BRRI dhan28, BBfn29,
BRRI dhan67, BRRI dhan86 and BINA dhanlO to intesgr
AeMDHAR salttolerant gene. Four BE; plants of BRRI
dhan28 were confirm by gene specific primer.

Salt tolerant
will be
through
transformation.

developed
genetic

rice line

4.3 Development of salt tolerant transgenic rice ith PVA

A construct was made by using vacuolar ATP&¢A] from a
wild rice, Porteresia coarctatdo develop salt tolerant transgeni
rice variety. Established of regeneration systenessential for
any transformation study. That is why regeneragsgstem was
optimized for three newly developed rice varieteeg. BRRI
dhan86, BRRI dhan87 and BRRI dhan89 for
transformation with Vacuolar ATPase (PVApnstruct using
different media combination.

Salt tolerant
will be
through
transformation.

future

developed
genetic

rice line

UJ

GENOME EDITING THROUGH CRISPR

4.4 Development of high yielding aromatic rice ling through
genome editing

Two unique 20 nucleotide sequences fr&DH2 gene were
selected for genome editing site using BLAST. Sixprs were
designed for three reactions based on selected u2Gatide
sequences and the sequence of plasmid vector. thisa;loning
vector with two inserts was designed with SnapGaifvare.

Aromatic rice

be developed

CRISPR/Cas9
editing.

lines will
throug
genom

=

4.5 Development of high yielding blast resistanides through
genome editing

OsEFR922yene sequence was collected from NCBVo unique
20 nucleotide sequences fradsEFR922gene were selected f
genome editing site using BLAST. Six primers weesigned for
three reactions based on selected 20 nucleotideesegs and th
sequence of plasmid vector. Also, the cloning veegtdh two
inserts was designed with SnapGene software.

e

Blast resistant

be developed

CRISPR/Cas9

peediting.

lines wil
throug
genom

Project V: Allele Mining

Expt 5.1 Identification of QTLs for taller seedling height
Genotyping was done using 20 polymorphic primerts dB4 K
individuals developed from a cross between BR1lagdaota
(acc. no. 1576). From the mapping population al tofa36
pedigree lines were grown in T. Aman 2019 and frtbem a
total of 11 plants were selected for further eviauna

QTLs for taller seedling
height will be identified
for developing tida

submergence tolerant ri¢

variety.

Expt 5.2 Validation of a simple functional marker for
fragrance in non-Basmati fragrant rice varieties

A total of 71 selected Jprogenies developed from a cra
between BRRI dhan87 and Kalizira were screenednafy
functional marker of fragrance gemADH2. Among them19
aromatic, 36 heterozygous and 13 non-aromatic piegevere|
identified.

Information generate
from this study will be
sapplicable for marke
afssisted Selection studié
for aromatic rice variety
development.

5.3Determination of Aromatic genotypes (SYT-1, Pla

Information generate

=

)

e

2S




SI. No.

Research Progress

Expected Output

Breeding) with Functional marker for BADH2 gene

Among 18 SYT material supplied by the Plant Bregd
Division, eight lines were identified as aromatgng functional
marker

from this study will be
insed for aromatic ric
variety development.

Project VI: Gene Pyramiding

Expt 6.1 Gene pyramiding for resistance to bacteal blight

(BB)

Bacterial Blight (BB) gene pyramided two lines hayithree BB
resistant genes<@4,xal3andXa2l) were evaluated as ALAR
at 10 locations in Boro 2019-20 with standard chkeddy
Adaptive Research Division, BRRI.

Breeding lines possessir
multiple BB resistance
genes will be develope
Tthrough Marker Assiste
Selection

Project VII: Gene Cloning

7.1 Isolation and cloning of stress tolerant gene

cDNA was synthesized from RNA of treated and cdrn@oyza
rufipogon plant to observed the expression level and to cl
dehydration responsive element bindilREB gene. Besides
the experiment was conducted to observe the exprelevel of
DREB gene under drought and cold condition at diffeteme
point (0, 1, 3, 6, 12 and 24 hours). In all cormuts, the
expression oDREBgene was same using RT-PAPREBgene
expression under both the control and stressed itcmmg
indicated its presence in all conditions. That lsywDNA was
isolated from 24 rice genotypes to identify theiation of DREB
gene sequence in those rice genotypPREB gene wag
amplified with genomic DNA of twenty-four rice getypes and
then sequenced. Multiple alignment BIREB sequence wal
performed using CLASTALW by BioEdit software. Ti
nucleotide sequences DREBgene of 24 genotypes were higk
conserved and three conserved regions was idehtdieong 24
genotypes, 22 were separated into four groups:pgraonsist of]
seven genotypes, group Il consist of five genotygesup Il
consist of four genotypes and group IV consistixfgenotypes
But Pokkali and Bina dhan10 did not make clustethvany
group.

To identify drought, cold
and salt tolerant genes
one

nly

11

g

3%

Project VIII: C4 RICE DEVELOPMENT

8.1 Identification of Setaria mutants losing C4 properties.
This study is a background work for identifying wmajgenes
controlling C4 photosynthetic propertgetaria italica(Kaoun),
being a C4 crop was chosen for this study sinceisha C4 crof
having comparatively smaller size and short lifarspr herefore
we can handle more plants in small areas. Also, en
generations can be carried out in shorter timeeO®4 crop
such as sugarcane or maize has long duration agdrlsgize
requiring larger space and longer time to maintaeveral

C4
properties losingSetaria
italic mutants will be
) identified which can bg
used for C4 rice
ndevelopment

generations. Considering all these, a number of06B&taria

photosynthetic

A} %4
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seeds were treated with 20 mM NMU solution in thteee
points (2 hours, 3 hours and 4 hours) and trantgdato field to
get M1 plants. Besides, 2000 seeds were plantecatatl as
control. Therefore, a number of 6000 M1 generatibibetaria
plants were grown in the nethouse. Due to mutadtoess som
plants died afterwards in the plot. Higher the esqpe time to
the NMU created more death to the plants. Eventldl seeds
from were harvested 695:Meneration plants (499 plants with
hours NMU treatment, 171 plants for 3 hours treatnaand 25
plants for 4 hours treatment).

]

AY%

Genetic Resources and Seed Division (GRSD)

Table - 2
Research Progress 2019-2020

Sl. No. Research Progress Expected Output
Program Area 01: Varietal Development Program (VDP)
3 Sub-program area: Rice Germplasm and Seed
3.1 Project: Rice germplasm conservation and manageent
 Collection of 144 germplasm. Long-term conservation
« Rejuvenation of 2,732 germplasm and characterizadfol08| of the rice germplasm and
germplasm with 51 morpho-agronomic characters wetdization for future
completed. Besides, 168 newly collected germplagrewalsg research and breeding.
characterized using BRRI germplasm descriptor uflBRG-
NATP-2 project. A total of 26 new germplasm wergiseered| Characterized and as well
as new accessions (from acc. 8,579 to 8,604) irelzank. as conserved germplasm
« Characterization of 50 local germplasm for boostyigld | would be utilized in trai
through trait discovery in changing climatic coinafis. specific breeding
e Molecular characterization of 48 Boro germplasmngsb5| program.
SSR markers under PBRG-NATP-2 project along with| 73
pigmented T. Aman germplasm using 28 SSR markers we
performed.
e Supply of 1,910 samples of which 1,448 accessioms 462
seed/non-seed of BRRI varieties for research |and
demonstration.
3.2 Project: Seed production and variety maintenare
« All BRRI developed (90) and recommended (14) riageties| Maintenance of pure seed
were maintained as nucleus stock. stock and supply of
« In total, 181.97 tons of breeder seed with tagahith 115.05 breeder seed to GO, NGO
tons of 23 Boro, 54.59 tons of 31 T. Aman and 128% of| and private seed
11 Aus varieties, respectively were produced dug@g9-20. | producing —organizations
« At the same time, 156.820 tons of breeder seed hithy according to their demand
92.709 tons of 21 Boro varieties, 11.69 tons ofAli varieties under Rice Seed Network
and 52,421 tons of 31 T. Aman varieties were distad. of BRRI.
3.3 Project: Exploratory and genetic studies

« Jirasail accessions collected from Bogura, JasHeagshahi,

Estimated geneti

)



SI. No.

Research Progress

Expected Output

Nowgaon and Tangail along with BRRI dhan70 for Tmak
and BRRI dhan81 for Boro seasons as checks wetaated
as Preliminary Yield Trial (PYT).

« Balam (acc. 516), Jesso-Balam (2464, 2472) and $auta
(7888) and Lal Mota (7889) were selected for Seaoniield
Trial (SYT).

« Eleven aromatic rice germplasm along with standardck
BRRI dhan34 were evaluated as PYT.

« Thirty-four Jhumrice germplasm were characterized to st
the selection criteria during Aus 2019.

variability,
associations, genet
relationships an(
selection criteria for yielc
and yield components ¢
rice germplasm would b
used for
understanding of genet
uthakeup of the teste
germplasm.

character

clear

3.4

Project: Documentation of technology

During the reporting year, 400 accessions were mected in
computer througMicrosoft Office Exceprogram with collecte
available information.

Characterized informatio

] of the germplasm coul
be utilized for selecting
parent(s) in breedin
program.

O S="0O 5

3.5

Project: Out research activities

Text message (SMS) were sent through mobile ap@8,t8 and
92 partners before Boro 2019-20, Aus 2020 and Tawr020
seasons, respectively for breeder seed distribatimugh BRRI
‘Rice Seed Network'.

The quality
production
important/current
problems at farmers’ fiel

see(
relatec

would be solved.

Hybrid Rice Division
Table-2
Research Progress 2019-2020

SI. No

Research Progress

Expected Output

Program Area: Varietal Development

Project: Material development, seed production
and its distribution

Duration: 2019-2020

01.

One potential Boro hybrid rice variety select
through multi-location trials will be submitted tdoro growi
SCA as BRRI hybrid dhan8 having vyield
potentiality 9.5-10.0 t/ha coupled with slender
grain and growth duration 145-150 days.
Hopefully this variety will be released within year
of 2022.

€bhis variety will bring new hope for

ng areas of Bangladesh

02.

One new CMS (A) line was developed hav
diverse characters for T Aman season. Five
restorer lines were identified having high femil
restoration ability

"Bhis cMS

Y new

development for T Aman season.

and restorer lines will us
hybrid rice  variety

03.

o . L After
CMS multiplication and seed production packa %eoduction

development of promising CMS lines and hybr
combinations has been initiated

154

study of

yield trials and multi-location trial
will be conducted. Finally, selecte

commercial se€
feasibility, preliminar

5

U)\Q_

2d



SI. No

Research Progress

Expected Output

combinations  will
Certification Agency (SCA)
registration as new release hybrid.

for

A total of 10125 kg of Fseeds of BRRI hybrid
dhan2, BRRI hybrid dhan3, BRRI hybrid dhan4,

BRRI hybrid dhan5, BRRI hybrid dhan6 a

submit to Seead

1Eopularization of BRRI released

F

at

04. BRRI hybrid dhan7 were distributed amon : L
farmers, department of agricultural extension aﬁ&bnd varieties.
different seed companies through Head Quarter
and Regional Stations of BRRI
Seed production program of BRRI hybrid dhap2,
BRRI hybrid dhan3, BRRI hybrid dhan4, BRRIFarmers can able to produce own
hybrid dhan5 and BRRI hybrid dhan6 was initiatexteds of BRRI released hybrid rice
05. at farmers level under Mymensingh, Gopalgamarieties and in such a way small
Ishrdi (Pabna), Sirajganj, Sherpur, Rangpumtrepreneurship will be developed
Kurigram, Naogaon, Dinajpur, Nilphamarifarmers level
Barishal, Satkhira and Khulna district
Large scale marketing of BRRI released Boro aﬁ‘&"’t‘gab lity I?ft BRIIIQIbreI_eased hé'b”d
06. T. Aman season hybrid were started by A élpe Q)agu; ri:\ilrlmg eslggfasﬁybr?(;
Supreme seed, Ahasan seeds and JF Agro. varieties

Grain Quality and Nutrition Division

€,
t,

Table-2
Research Progress 2019-2020

Sl. Research Progress Expected output
Program area / Project with duration

1. | Determination of physicochemical and cookjry total of 128 breeding lines were
properties of rice grain analyzed and some of the promising

lines were identified for higher milling
yield, head rice recovery, size-shap
amylose content, protein conten
elongation ratio and acceptable other
physicochemical properties.

2. | Determination of physicochemical and cookirdnder transforming rice breeding
properties of Transforming Rice program, a total of 2957 (LST- Line
Breeding (TRB) lines Stage Trial 2603, OT-Observational

Trial 137 and PYT-Preliminary Yield
Trial 217) were received, processed
and evaluated.

3. | Nutraceutical Characterization of newly releaB&RI | A total of 20 HYVs from BRRI
varieties dhan71 to BRRI dhan89 were fully

characterized including
physicochemical, cooking, mineral,
fatty acid, amino acid and antioxidgnt
profiling.

4. | Study on antioxidative and anticancer properiés A total of 150 local ice germplasms

7



pigmented (black, rice

Bangladesh

red, purple)

varieties

mere characterized for antioxidant.

parameters.

Value addition and standardization of nutritiolevel

in selected food items to mitigate malnutrition

12}

1.Gluten free rice-based bakery item
such as rice biscuit, rice cake and rice
dry cake formulation and validation.
2.Formulation of gluten free energy
dense rice biscuit (ED) 5-5.2.

Determination of physicochemical

released BRRI varieties

properties
quality of puffed, popped and flattened rice froewty

afdiffed and flattened rice were
produced from 10 BRRI varieties o
evaluate the quality of the indigenous
products. Comparing few parameters
such as fully puffed rice weight, length
and breadth of puffed rice, increased
percentage of length and breadth with
BR16 (Std), it is ascertained from the
results that BRRI dhan81lis better |in
producing whole puffed rice followed
by BRRI dhan80, BRRI dhan84 and
BRRI dhan88. Among the tested
varieties, in terms of weight of broken
flattened rice, thickness, increased
percentage of length, and volume of |50
g flattened rice, BRRI dhan84 showed
the best performance comparing with
standard BR16 and other varieties.

Agronomy Division
Table-2
Research Progress 2019-2020

Sl.

Experimental title

Expected Output/ Outputs

Effect of seed treatment with chitosan
the growth of rice seedlings in sali
medium

ne

duality seedling would be produced (On going)

Effect of time of planting on growth
grain yield and yield components
BRRI developed popular T. Aus varietie

,BRRI dhan48 gave about 0.5 thaigher grain

nfyield over ck BR26 and BRRI dhan82 with grow
gduration 112 days planted on 10 May

—

h

Effect of time of planting on growtt
grain yield and vyield components
advanced lines of T. Aman rice

yield (5.40 t hd) within 127 days.

Zinc Enriched Rice (ZER) line BR8436-7-4-2-3
planted on 15 July produced the highest g
yield (5.56 t hd) followed by BR8442-12-1-3-1]

136 days, respectively.

Biotechnology ALART lines didn't produce
higher grain yield over ck BRRI dhan71 and BR
dhan87.

1,Rainfed Lowland Rice (RLR) line, BR8841-38-1-
02-2 transplanted in 15 July gave the highest grain

B7 (5.50 t ha) with growth duration 126 days and

1
=

rain

RI




Biotechnology RYT line BR(Bi0)10376-AC11-B

from 1 August to 16 September with delayin®
days.

produced identical grain yield with BRRI dhar

2-

4 | Effect of time of planting on growthBiotechnology ALART, PQR lines BR8862-29-11-
grain yield and yield components [05-3, BR8995-2-5-5-2-1 were statistically identical
advanced lines of Boro rice with BRRI dhan50 and matured 1-5 days delayed.

Biotechnology ALART, ZER line didn't gave
higher grain yield than check

5 | Effect of time of planting on growth, yieldAdvanced line for Haor region grown at Gazipur
and yield components of Advance linegave lower grain yield than check variety, but
for Haor regions in Boro season matured 4-20 days earlier than BRRI dhan28

6 | Effect of time of planting on yield andn Haor region BRRI dhan67 followed by BRRI
yield contributing factors of BRRIdhan89 produced the highest grain vyigld
released varieties in Boro season at Haoansplanted on December.
region of Bangladesh

Sl. | Experimental title Expected Output/ Outputs

7 | Effect of seedling age on tiller dynamick Boro, BRRI dhan84 and BRRI hybrid dhg
of BRRI released varieties and its impagroduced the highest tiller number and hig
on yield grain yield 8.44 t hdand 8.01 t h4, respectively

with 45 days old seedling.

In T. Aman, BRRI dhan71 and BRRI dhar
produced higher grain yield 6.04 t*hand 5.52t
ha', respectively with 25 days old seedling.

8 | Determination of economic fertilizer rate Economic fertilizer rate for BR26, BRRI dhan48
for popular transplanted Aus rice varietieand BRRI dhan82 was determined as 88, 86 |and

60 kg hd, respectively.

9 | Effect of nitrogen and potassium fertilizZBRRI dhan89 gave significant grain yield (7.30 t
management on growth and vyield |dfa') with 16% higher urea fertilizer in four equal
mechanically transplanted Boro rice splits and 1/3 MoP applied witH%3top dress o

urea along with BRRI recommended fertilizer
management at BRRI farm Gazipur.

10 | Effect of nitrogen management at theBRRI recommended managemant treatment
reproductive phase of rice with 29.5 kg h& as basal + 29.5 kg Haat 15

DAT + 10 kg ha at heading stag gaye
significantly higher grain yield, panicle ‘mand
sterility (%).

11 | Comparative performance of logo methddne transplanting with logo method (line gdp)
and normal transplanting with differenafter six, eight or ten lines with spacing 20 cm x
spacing 15 cm or 15 cm x 15 cm had no significant effect

on grain yield and panicle number in T. Aman
season.

12 | Yield maximization of T. Aus rice BRRI dhan48 (4.53 t i3 and BRRI dhan85 (4.43

through integrated crop management

t ha') gave significant higher grain yield ov
BRRI dhan82 (3.46 t k3 with integrated croj
management (ICM) followed by BRRF




recommended fertilizer (BRF) management

13| Screening of rice varieties for weebh T. Aman season BR23 followed by BRRI
competitiveness in T. Aman and Bordhan39 and In Boro season BR17 followed | by
season BRRI dhan45 and BRRI hybrid dhan5 Hybrid

Mollica and SL8 had higher ability to suppress
weed in initial stage of rice growth.

14 | Improvement of Soil Health in Four Mungbean (BARI Mung-6)- T. Aus (BRRI
Crops Pattern through Agronomic dhan48)-T. Aman -Potato (Cardinal) found more
Management profitable in stress prone area Alimgonj (drought)

and Amtoli (salinity) without losing the sail
health/ fertility with proper agronomic practices.
Plant Physiology Division
Table - 2
Research Progress 2019-2020
Sl. Programme area/ Project Expected output

(Duration)

1. Salinity tolerance

Expt. 1.1

Salinity tolerance of 3K Ric
Genome Project Banglades
panel at seedling stage

eFour entries (UCP 122, BORO 394, PANKAIT 31 3

HRRI 335) showed moderately tolerant (SES scoye

with shoot Na+/K+ ratio ranged from 1.01 to 1.61.

nd

174

Expt. 1.2

Exploring new sources (
salinity tolerance from BRR
Gene Bank germplasm at t
seedling stage

fFour hundred and twenty-one (421) germplasm
Iscreened for seedling stage salinity tolerance2adS/m

haccording to (Gregario et. al., 1997) along withnstard
tolerant check IR58443-6B-10-3 and responsive ck
IRRI 154. Among them 50 germplasm) were found tg
moderately tolerant (SES score 4.0-5.0).

vere

neek
be

Expt. 1.3

Screening of advance
breeding lines for tolerance
salinity at the seedling stage

drhree hundred and thirty-five (335) advanced lifrem
lalifferent sources (plant breeding division, pl
biotechnology division and hybrid rice division) ree
screened along with standard tolerance check IRB8
6B-10-3 and responsive check IRRI154 for seed
stage salinity tolerance at 14 dS/m. Among thernwé®
found to be tolerant to moderately tolerant (SES &8 -
5.0).

ANt

A

44
ling

2. Submergence tolerance

Expt. 2.1

Identification of rice germlasn
for two weeks flash flooc
submergence tolerance

nOut of 120 germplasm only two germplasm (Acc. |
11216 and 1301) was found moderately tolerant (
score 5) having 77 percent survivability with ng
elongating type. Advance line BR10230-1527-7B \
found tolerant (SES score 1) having 100 per¢
survivability with non-elongating type. Tolerant extk
varieties FR13 A and BRRI dhan79 had 10
survivability.

NO.
SES
DN-
vas
cent

0%

Expt. 2.3

Identification  of  advanct
breeding genotype for flas

2Among the tested genotypes only two genoty
HR118194-B-17-3 and IR118194-B-3-3 were selecte

flood submergence tolerance

their survivability were 55% and 48%, respectivelpd

pes
1 as

10



Sl

Programme area/ Project
(Duration)

Expected output

SES score 7 and 9, respectively. The rest of
genotypes had 0-5% survivability with SES score 9.

Expt. 2.4

Molecular characterization ofSixteen genotypes including the two tolerant che
rice genotype in relation to(FR13A and BRRI dhan79) that possess SublA-1 a

submergence tolerance

and the other twenty one genotypes possess Sub
allele. Genotypes having SublA-1lallele can be ased
new submergence tolerant donor, and tolerant gpae
having Sub1A-2 allele can be further studied tcaler
the novel genes or QTLs.

Expt. 2.5

Screening of some advan
breeding lines, germpalsm a
some BRRI
stagnant flooding (SF)

varieties underl-12-5 and IR13F458-5), three germplasm (Acc.

cOnN the basis of tiller producing ability and suaiity
nthree advance breeding lines (IR16F1081, BR9175-

1061, Acc. No. 1007 and Acc. No. 3956) and a var
BR23 performed better at stagnant flood condition.

3. Drought tolerance

Expt. 3.1

Screening of rice germplas
for drought tolerance
reproductive phase,
Aman2019

atperformance in relation to yield under drought strat
Treproductive phase.

nOut of 300 germplasm, 18 genotypes showed

Expt. 3.2

Confirmation of performanc
for advanced breeding line
under control drought conditig
at reproductive phase

eOut of 9 RYT materials IR9880-Gaz-5-1-1-2 performe
2detter.
n

Expt. 3.3

Evaluation of advance
breeding lines of deep wat
rice. (DWR) under contro
drought stress at reproducti
phase

dAmong the 5 RYT of deep water rice BR10260-7-19
eshowed better performance under drought condition.
|
ve

Expt. 3.4

Evaluation  of  previously
selected germplasm und
drought stress at reproducti
phase in the rain-out shelter

Out of 27 germplasm BRRI Gene Bank Acc. No. 1¢
eyielded highest followed by Acc. no 1630, 1684 &
v&819 which have 1 to 3 tolerance score in previmey
in the field that reveals a positive correlatiorthwiield
performance.

Ly

the
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lele
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No.
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best
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4. Heat tolerance

Expt. 4.1

Marker-assisted introgressig
of spikelet fertility QTL from
N22 to two Bangladeshi meg
rice variety BRRI dhan28 an
BRRI dhan29

pi-rom second backcross generation, one moderataly
tolerant (SES: 5) homozygous line of BRRI dhar
ydackground was selected. From third backc
dgeneration, 12 introgression lines at BC3F5 welecssd
with reference to the respective recurrent par@BiRRI
dhan28 and BRRI dhan29).

he
n28
0SS

5. Cold tolerance

Expt. 5.1

Screening of rice genotypes f
seedling stage cold tolerance

germplasm, two advanced breeding
TP16199) and BRRI dhan45 showed moderately
tolerant at seedling stage.

oAmong the tested rice genotypes, 37 BRRI GeneBank
lines (TP7%94,

cold

Expt. 5.2

Screening of advanced
genotypes for cold tolerance

ric©ut of 370 advanced breeding lines 63 rice genat

ashowed cold tolerance at vegetative stage but afl

ype
y
t a

natural field condition

genotypes were selected as moderately toleran
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Sl. Programme area/ Project Expected output
(Duration)
reproductive phase.

Expt. 5.3| Screening of rice genotypes fo€old treatment caused significantly higher sterilit all
reproductive stage coldtested genotypes than tolerant checks. After cold
tolerance in Phytotron treatment, sterility of BRRI dhan67 (48.3%), TP7594

(51.5%), TP16199 (53.3%) and BRRI dhan45 (55.4%)
was lower than BRRI dhan28 (65.7%) and BRRI dhan36
(73.2%).

Expt. 5.4| Characterization and evaluatioiearly planting caused significantly higher steyilih all
of some selected rice genotypassted genotypes over tolerant checks. Sterility| of
for cold tolerance TP7594 (45.2%), TP16199 (45.8%) BRRI dhan67

(58.4%), and BRRI dhan45 (55.4%) was lower than

BRRI dhan28 (62.4%) and BRRI dhan36 (63.5%). Only

two advanced rice genotypes TP7594 and TP16199 |wer
found as moderately cold tolerant at reproductivase.

Expt. 5.5| Optimization of  sowing[ Seven BRRI varieties were evaluated in naturaldfiel

planting times of Boro varietie
for minimizing cold injury

scondition using five sets of seeding time starfimogn 01

early planted BRRI dhan89 and BRRI dhan58 cq
escape cold stress due to its longer growth duratio

6. Growth studies

Expt. 6.1

Response to photoperiod
some advanced breeding line

oDn the basis of relative photoperiod sensitivityoag
sthe twenty-four breeding lines 10 lines showed ntbas
2-4-4 showed strong photosensitivity as like
Naizersail.

7. Yield potential

Expt. 7.1

Physiological characterizatio
for morpho-physiological trait
of rice for improving vyield
potential of current high
yielding ideotype

mViorpho-physiological traits of 11 and 13 rice gempas

L highest number of spikeletnf48,298). The highest tot
dry matter (15t/ha) was recorded from BR(BIO) 97
BC2-65-1-1.

Expt. 7.2

Investigation of photosynthet
capacities of C3 and C4 speci

cResults revealed, Shayma maintained higher net

lower stomatal conductance than C3 species (rick
uridhan), and have lower rates of water loss pdr afn
carbon fixed and higher water-use efficienc
Interestingly, Uri dhan showed intermediate valties
net assimilation rate, intercellular @@oncentration an
stomatal conductance but have higher transpiratoe
compare to rice (C3) and Shayma (C4). In terms
photosynthetic efficiencies, all tested specieswst
similar effective quantum yield of PSII under steatiate
condition but Uri dhan showed significantly low

November at 10 days interval. To escape cold inatry
reproductive phase BRRI dhan8land BRRI dhan88
should be sown after 3rd week of November. In @mttf

83% Relative photoperiod sensitivity (RPS). BROT78

electron transport rate (ETR).

12

uld

as

swere characterized during Boro and T. Aman season
respectively. Results showed BRRI dhan29 produced
al
86-

COZ
eassimilation rate but maintained significantly lowe
intercellular CQ concentration. Again, Shayma mainta

n
an

es.
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Sl. Programme area/ Project Expected output
(Duration)

Expt. 7.3| Effect of seedling age on crophe short duration variety BRRI dhan81 and BRRI
phenological development ofdhan88 gave higher yield when 40 days old seedling
some BRRI Boro varieties. were used followed by 30 days old seedling. Ovedag

seedlings (50 and 60 days) gave lower yield. Orother
hand, BRRI dhan89 had highest yield when 30 dags ol
seeding were transplanted. Yield was decreaseglghar
when aged seedling was used. Irrespective of sepdli
age there was no significant difference in growthation

for short duration variety. On the other hand, BRRI
dhan89 had lowest growth duration for the young@8t
days old) seedlings but similar growth duration46r 50
and 60 days old seedlings

Expt. 7.4| Generation of male sterile ricelo design a CRISPR/Cas9 targeting TdS5 gene in
line for two-line hybrid systemrice, a 19bp nucleotide sequence '-(5
by editing TMS5 gene usingACCGTCGAGGGCTACCCCG-3 was a protospacer
CRISPR/Cas9 system adjacent motif lying within th&fMS5 coding sequence

(LOC_0s02g12290.1). The target site was ligatedh it
an intermediate vector SK-gRNA.

Soil Science Division

Table-2
Research Progress 2019-20

Research Progress

Expected

Program Area: Crop-Soil-Water Management

output

Project 1: Fertility Assessment of Rice Soils anNutrient use efficiency in rice

Expt.1.1. Increase N use efficiency through nanotboology
A pot experiment was conducted in BRRI Soil Scieglesshouse, to evaluate ri

grain yield and N use efficiency of typically syatized urea-HA (hydroxyapatit
nanohybrid and urea plus purified natural zeolitE% SiQ) over prilled urea usin
terrace paddy soil of BRRI, Gazipur during 2020 d@oseason. Urea-H/
nanohybrids was synthesized according to Kottegeidal. (2017). Transplante
rice (BRRI dhan89) was grown in the glasshouse uoaketinuous flooding for 11
days. Five treatments were tested viz. PKSZn, WBed?KSZn, Nano fert.
N12dPKSZn, Nano fert.-jhPKSZn and Urea-NdPKSZn + purified natural zeolit
(71% SiQ) @ 2.5 t h&. Among the yield contributing parameters only train
and straw weights (yields), hence total yield pet were significantly (p<0.05
varied among the five treatments. Agronomic efficie (AEy) (kg grain kg' N
applied) calculated only froms{16), and no additional benefit in grain yield w

obtained from urea and urea-HA nanohybrids appliets over N unfertilized pot.

Therefore, application of urea-plus zeolite mayéase rice grain yield and N u
efficiency over prilled urea and urea-HA nanohybyidout require furthe

Evaluation of N
C@se efficiency of
Plypically
Jsynthesized
Aurea-HA
dhydroxyapatite)
Bnanohybrid over

prilled urea for
Eoptimum rice

yield.

as

=

verification by using more paddy soils and fieli@ls.
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Expt.1.2. Fertilizer management for premium quality Boro Rice
Field experiment was conducted to develop an INMSP based fertilize

management package for fine aromatic T. Aman riog ® maintain the grai
quality. Eight different fertilizer treatments coimétions viz; control, STE
fertilizer, cowdung (CD) 1t h&+ IPNS, CD 2t ha+IPNS, CD 3t ha+IPNS, CD 1t
ha'+ 75% STB, CD 2t Har50% STB, CD 2t h&+ 50% STB, and CD 3t Ha
25% STB were assigned in split plot design witle@lications. Result showed th
BRRI dhan80 gave 4.41 t harain yield in CD 2t hat+ IPNS and it was statistic
similar with all other treatments except controbwever in the same treatme
BRRI dhan34 produced significant the highest gsaétd (3.89 t thd), though it

was statistical similar with application of CD 2&'h+ 50% STB. Kataribhog

produced 3.12 t thaand 3.11 t thain CD 2t hd'+ 50% STB and CD 3t Har 25%
STB, respectively, however it was similar to apgiion of 1-2 CD t ha + IPNS
treatment.

-

Nfertilizer

Determination
of appropriate

management for
premium quality
Boro Rice for
Alpptimum yield
abnd quality.

nt,

Expt.1.3. Nutrient management for growing four crops in a yea
Experiment has been initiated in T. Aus 2016 towgfour crops in a year fg

sustainable soil fertility status as well as ineieg productivity. Three fertilize
treatments, Soil test based (STB) fertilizer)(Trop residues (CR) + STB fertiliz
(T2) and fertilizer control i.e. native soil nutrienf§;) were tested with Mustarc
Boro-T. Aus-T. Aman and Mustard-Mungbean-T. Aus-Aman patterns
Experiment design was randomized complete block @iteplications. First cro
Mungbean was incorporated in, Treatment. After two crop cycle,sTand T
treatments gave similar yield in each crop. In3nh& year and 3rd crop cycle, bag
cropping patterns were also giving their potenyiald with AEZ based chemica
fertilizer application (T) as well as with crop residue incorporation)(TAfter
4"crop cycles, it is revealed that AEZ based or sest based (STB) chemic
fertilizers seemed sufficient to obtain potentialg of each crop under bo
patterns. In all cases, incorporation of crop mesittad some positive impact
yield and hopefully on soll fertility than chemidaittilizer only. Considering RE
and economics CP-1 (Mustard-Boro-T. Aus-T. Amanfgened better than CP-
(Mustard-Mungbean-T. Aus-T. Aman) but requires lbegn evaluation to observ
the sustainable yield trends and soil fertilitytssa

Appropriate
lintegrated

I nutrient
chanagement
I-packages will be
developed for
Ptriple and four
crops-based
tBropping
patterns.

al
h
ol

e

Expt.1.4. Determining N requirement of ALART materials
Before releasing a variety, ALART materials need ddjust fertilizer N

requirement as N is the most limiting nutrients fime production. Separate fie
trials were conducted for premium quality rice (BQEn enriched rice (ZER) an
favorable Boro (FBR) (biotechnology) genotypes BRI HQ farm, Gazipur (AEZ
28) during Aman and Boro of 2019-20 following sgibt design with 3
replications, where fertilizer doses were assignadain-plot and rice genotypes
sub-plot. Two PQR lines BR 8862-29-1-5-1-3 and B®B2-5-5-2-1, one ZEF
line IR 99285-1-1-1-P2 and two FBR genotypes BR(Bld47-1-28-14-3 and B
(Bio)11447-3-10-7-1 were evaluated. Six urea-N dd&g ha): No, Nag, Nso, N2,
Nigo and N with standard doses of P, K, S were applied faheaxperiment

Determination
of appropriate N

Gates for

dALART

L materials for
optimum  rice

iyield.

R

Q

Quadratic regression model was used to determirtenom N requirement,
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Insignificant grain yield was obtained at 160 kdhl" in two advanced PQR lind
BR 8862-29-1-5-1-3 (5.52 t Hhand BR 8995-2-5-5-2-1 (5.51 t Hawith check
variety BRRI dhan50 (5.23 t Ha The calculated optimum N dose using Quadr
regression model for advanced lines BR 8862-29113%-BR 8995-2-5-5-2-1an
the check variety BRRI dhan50 was 164, 167 andKkipBa’ respectively, which
proved N use efficiency of proposed PQR lines vsengilar to check variety. A
160 kg N h&, significantly high grain yield was obtained iretadvanced ZER lin
IR 99285-1-1-1-P2 (7.26 t Hacompared to check variety BRRI dhan29 (6.69 't
) and BRRI dhan84 (6.24 t hp The additional grain yield 0.5-1.2 t"habtained

with that N level in IR 99285-1-1-1-P2 line compdute check varieties directed|i

as N efficient ZER line. Among the FBR genotypegnificant grain yield 7.84
ha' and 6.81 t hAwere obtained in BR (Bio) 11447-3-10-7-1 and BROjRL1447-
1-28-14-3 genotypes, respectively, compared tolchadety BRRI dhan28 (6.06
ha') at 120 kg haN dose. The calculated optimum N dose for FBR lBBs(Bio)
11447-3-10-7-1, BR (Bio) 11447-1-28-14-3 and theathvariety BRRI dhan2
was 133, 128 and 135 kg harespectively which showed to some extent o
efficient characteristics.

S

atic

—

W

f N

Expt.1.5. Determination of N dose for modern ricevarieties
The optimum N requirement of BRRI dhan87 and BRRarB9 was determine

The experiments were laid out in a RCB design Witke replications. The applig
N doses (kg H8 for T. Aman was 0, 30, 60, 90, 120 and 150, aatbBvas 0, 40
80, 120, 160, 200 respectively, along with flat eof P, K, S fertilizer. Th
estimated N and grain yield response function @erifrom quadratic regressic
analysis. The grain yield of BRRI dhan87 increas#tl increased N rates up to ¢
kg ha’. The calculated optimum and economic N doses € bf BRRI dhan87
were 84 and 83, respectively. The grain yield ofRBRhan89 increased with th
increased N rates up to 160 kg'h@he calculated optimum and economic N dg
(kg ha') of BRRI dhan89 were 155 and 154, respectively.

Determination
Hof appropriate N
Gates for newly
released BRR
varieties for
ibptimum yield.
D0

e
SEes

Expt.1.6. Influence of nitrogen and potassium ras on performance of
modern rice
The objectives of the study were to find out sué¢ald and K ratio for MV rice

cultivation and to study their dynamics in soil-goldnt systems. Six years’ stu
from T. Aman 2014 to Boro 2020 was conducted at BR farm, Gazipur (AEZ
28) following split-plot design with 3 replication& doses were assigned in t
main plots and N in the subplots. Phosphorus amasSapplied as blanket dose.
T. Aman, K was applied @ 0, 50, 100, 150 and 206&gand N @ 0, 50, 75 an
100 kg hd respectively. However, in the Boro, K doses remaisame, but N wa
applied @ 0, 100, 120 and 140 kg*halowever, from the year, 2017, BR
dhan72 and BRRI dhan74 were selected for T. Amad Boro season
respectively. It was proved that increasing N digantly decreased grain yield

K deficient condition and in N deficient conditio®,rates were not responsible for

increased grain yield. It proved that in T. Amaf,kg K and 50 kg N combinatio
is suitable to get optimum yield of BRRI dhan72.Bdro, application of N @ 12
kg ha' with 100 kg K h& produced the highest grain yield of 6.17 tha

Suitable ratio of
N and K for MV
rice cultivation
dyill be
developed with
hR and K
lgynamics in soil

hind plant.
S

RI

n

n
D
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Expt.1.7. Performance of rice varieties under P défit conditions

An experiment was conducted at BRRI farm, Gaziputh wihe objective tg

determine the performance of MV rice under différsuil P levels. Soil available
level was grouped into four (1.70-2.30, 2.31-2801-3.50 and 3.51-4.10 mg'Kg

where each level had three plots considered as thpications. Each plot receiv¢

NKS as per recommended fertilizer doses. Main platse considered as soil
levels and in the sub-plots 0 and 12 kg Rain wet season and 0 and 20 kg
dry season were applied. Study result proved, th binerent soil P and applied

The more R
efficient

R/arieties will be
identified by
2¢hvestigating the
Performance o
MV rice under

Rifferent soil P

conditions; BRRI dhan49 performed better than BRIR&GN87 in T. Aman an
BRRI dhan89 showed better result than BRRI dhan®biro season.

dlevels

Expt.1.8. Micronutrient status of some selected paly soils of Bangladesh Determination
The study was undertaken with the objectives toerd@he the effect of of micronutrient

micronutrients and beneficial nutrients on growmtid gield of rice and to observ&ome  selecte
the interactions among the applied nutrients. A gqieriment was set up in theaddy soils of
glasshouse of Soil Science Division, BRRI Gaziplre study was laid out in |@Bangladesh
completely randomized block design with three gilons. Approximately,
fourteen kg of air-dried sandy loam soil was washatth distilled water before
added to each plastic pot. Two seedlings of BRRIN8 were transplanted to egch
pot. There were five treatments as follows= NPKSZn, B= T; + CuNiSeSi, I=
T, + CuNiSi, T,= T1 + CuSi and ¥= T; + Si. All treatments received a blank
dose of chemical fertilizer i.e. N-P-K-S-Zn @ 128-60-10-1.5 kg hd. Cu-
Ni-Se-Si @ 1%-0.2%-10ppm-2% as foliar spray was aloaccording ta
treatments. Plant height, panicle per hill and ganilength did not differ
significantly with the applied treatments. Howewuée filled and unfilled grain pe
panicle were significantly influenced with the ingea treatments. The maximu
number of filled grain per panicle (137) and gramight (28.79 g per pot) we
obtained in } where, Cu, Ni, Si and Se were sprayed in comlmnatvith
recommended chemical fertilizer. Application of Cand Si along with
recommended fertilizer significantly reduced graweight and the lowest grain
weight 18.48 g per pot was obtained in this treatme

et

=

m
1S

Expt.1.9. Nutrient management under conservation aigulture (CA) in double | Develop tools
rice cropping system for sustainable
The study was initiated at Paba Rajshahi, in Bd®8219 with the objectives tonutrient
determine the nutrient requirement of rice in B&adlow-T. Aman cropping management of
pattern and to improve soil health under conseswasigriculture practices. Twanorth west
crop establishment methods (unpuddled and puddfedain plot, two residue Bangladesh
management (straw retained and straw removed) bnpsot and four fertilize
doses as recommended fertilizer (RD) 100%, 125%mf75% of RD, and 50%
RD were assigned in split-split plot design withetireplications.
In Boro 2018-19, puddled and unpuddled rice cultbraproduced similar amouint
of grain yield at each level of fertilizer applimat. Recommended (100% RD)
fertilizer is enough to produce the highest gragidyin puddled rice, while 1259
of RD was required for the highest yield under wgded condition. In T. Amal
2019, puddled and unpuddled rice cultivation predusimilar amount of grain
100% RD fertilizer application.
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Project 2: Nutritional Problems in Soils

Expt.2. 1. Long term effect of organic and inorgarg nutrients on yield and
yield trend of lowland
A long-term experiment was initiated on a permaragout at BRRI HQ farm

Gazipur in 1985 Boro season having 12 treatmerggasd in RCB design wit
four replications. The objective of the study wadihd the impact of long- terrn
nutrient management on grain yield and soil hedltie treatments were revis
according to needs (see BRRI, 2016 and BRRI, 200i%).STB doses of NPKSZ
were 140-12-80-5-2 kg Haand 100-10-80-5-2 kg Hafor Boro and T. Aman
respectively. In the T. Aman and Boro seasonsssiom of N, P, and K decreas
rice grain yield compared to complete fertilizeeatment and straw yield ws
higher in all organic + IPNS treatments. In theAiman, among the applied orgar
materials, CD+IPNS (5.25 t Haand VC + IPNS (5.20 t i treated plots wer
produced higher grain yield. In the Boro seasogs, dbmplete fertilizer treatme
gave 6.15 t hiagrain yield, which was decreased due to omissfdd, & and K by
3.62, 3.8, and 2.53 t Harespectively. The highest grain yield 6.20 ‘thsas
obtained from PM + IPNS, which was statistical ideadl with all other testec
organic + IPNS and complete chemical fertilizerluding Zn and S omitte
treatments. Alike T. Aman, there was no significgreld impact found due t
application of two K doses (40 and 80 kg'hian complete fertilizer treatment.

Increased yield

and soil health

maintenance
Nthrough
Npalanced
2ebrtilization

Expt.2. 2. Effect of intensive rice cropping on rie yield under continuous
wetland condition
Wetland puddled rice culture influences soil préipsrand yield in the long rui

An experiment on continuous wetland rice cultures watiated in 1971 at BRR
Gazipur and since then it is running. Six fertilizeeatments viz. control (nativ
nutrient), reverse control (NPKSZnCu), NPK, NPKSPKEZn and NPKSzZnC
has been testing on rice yield and soil health mcerrice-rice cropping systen
The varieties tested in T. Aus, T. Aman and Borasses were BRRI dhan4
BRRIdhan46 and BRRI dhan50, respectively. This wason-replicated trial.lf
2019, annual rice production in control plot wag36t ha. However, its reverse
management (addition of NPKSZnCu fertilizer) resdlin 12.76 t h&yr™* grain
production, which was close to complete fertilizezatment (13.43 t Hgr™).
Results also indicated that additional use of Ztt @ once in a year with NPK
increased annual grain yield by more than 0.5'tthan NPKS alone.

Increased annug

rice production
Vin wet land
rcondition and
oil health
Hmaintenance
through
Bpalanced

' fertilization.
d

S

1

Expt.2.3. Determining critical limit (CL) of soil nutrients
Soil Science Division, BRRI worked on determinirng tcritical limit of P, K, S

and Zn for rice in 2019-20. For the purpose, BR&llected 180 soil samples frorn
intensively cropped areas of 3 AEZs (AEZs 18, 18 20) based on land type ar
soil texture to delineation of different nutrienstatus in calcareous, nof
calcareous, piedmont and terrace soils. Soil sanfide each of phosphorug
potassium, sulfur and zinc were analyzed and s=dar low, medium and highly
fertile soils. Twenty topsoil from 20 selected ar@gere used in one pot trial. P
trials on response of rice to each of P, K, S andv&re conducted in complete

Determination
the critical limit
hof P, K, S and
¥n of soil for
1halanced
b,fertilization
rice

Dt

y

of

randomized design (CRD) with two treatments (witldl avithout P, K, S and Zn
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and three replications. BRRI dhan89 was used aseitecrop of rice. The stud
result showed that the estimated value of criticait of P, K, S and Zn for rice is
8.7 mg kg', 0.09meq 100 g s6i] 16.1 mg kgand 0.70 mg Kg respectively.

Project 3: Integrated nutrient management for intersive rice cropping

Expt. 3.1.Integrated nutrient management for double and triple rice cropping f
maximizing productivity

The experiment was initiated in Boro 2008-09 at BRIQ farm Gazipur in a cla
loam soil to find the suitable fertilizer manageméor double and triple rics
cropping system and to find the impact of tripleericropping on soil health.

Boro-Fallow-T. Aman pattern, BRRI dhan58 and BRRiad49 were used. |
Boro-T. Aus-T. Aman pattern, BRRI dhan74, BRRI di&rmand BRRI dhan4
were included as test variety. Fertilizers usedeweontrol, STB dose (NPKS

160-25-60-20 kg Hafor Boro, 70-12-48-10 kg Hafor T. Aus and 84-15-54-14 K
ha' for T. Aman), STB (50%) + MM (CD @ 2 t Hat ash @ 1 t h&(oven dried),
FP (NPKS @ 80-10-20-10 kg hdor Boro, 70-10-15-0 kg hafor T. Aus and 70
10-15-0 kg h# for T. Aman). The experiment was laid out in RC&sign with
three replications. In double and triple rice criogppattern, 100% STB an
50%STB + MM fertilizer produced significantly highgrain yield than Farmer
practice (FP) and native nutrient except T. Aus®20Qumulative yield of triple
cropping was always higher than double rice cropppattern irrespective ¢
treatments

Sustainable soi
health and
/ productivity
®ensured by
Mutrient and
Ncropping patterr

Pmanagement.
9)

g

v o
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Expt. 3.2.Performance of vermicompost and poultry manure onice yield and
soil health
Study was undertaken with the objectives to findtbe effect of PM and VC wit

chemical fertilizers on yield and yield attributelsT. Aman and Boro rice and i
impacts upon soil nutrient status and nutrient kggaPM and VC were used wi
full doses of chemical fertilizer @ 0.5, 1.0, 125) and 2 t hia+ IPNS fertilizer and

compared with control. Experimental design was R@ith three replications.

Seedlings of BRRI dhan29 and of BRRIdhan49 wemsjrkanted at 20 cm x 20 ¢

spacing in Boro and T. Aman seasons. Chemicalizens (N-P-K-S-Zn @ 138

10-80-5-5kg ha) were applied one day before rice transplantintedrated use g
OM (either PM or VC) and chemical fertilizer signéntly stimulated rice yield ir
both the seasons during the year 2019-20. In tiNSIReatment, application ¢
either VC or PM @ 0.5 t Faprovided identical grain yield with application Bft
ha' of VC or PM during T. Aman and Boro seasons. Amtigtreatment’s VC @
0.5 t h& + full dose of chemical fertilizer showed signifittly lower total season
CH, flux and yield scale Clkemission than that of other treatments. In conohug
Application of 0.5 t h&d VC or PM with full doses of chemical fertilizer ym
potential grain yield and also emitted lower amaef€H, in rice cultivation.

Sustainable soil
health and
Tproductivity
[$hrough nutrient
tfnanagement.

m

—

— =

Project 4. Greenhouse Gas Emission from Rice Field
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Expt. 4.1.Greenhouse gas emissions from rice field
Field experiment was conducted at BRRI HQ farm,i@azto study the effects ¢

N placement and its sources on rice yield, NUE amissions of Ck gas unde
continuous standing water (CSW) and alternate mgttand drying (AWD)
irrigation regimes. Eight treatments with differdtsources IPNS based orgat
amendments (OA) were tested. PU was applied asitastin three equal splits
Boro season and two splits in T. Aman season & DAT, while urea briquette
(UB) were applied as a single application duringtftop dressing (TD) of PU. |
the IPNS treatments, poultry litter (PL) and verompost (VC) was applied befo
transplanting. Floodwater samples were collectemhyeday at 8:00 AM before on
day of fertilizer application and continued for savdays after each TD of PU
measure floodwater Nf+N using spectrophotometer at 420 pm. The condawrr
of CH, flux in the collected samples were measured usirgas chromatograp
(Shimadzu GC-2014, Japan) equipped with a flame&adion detector (FID) an
electron capture detector (ECD). Irrespective ofewananagement, deep plac

UB significantly increased grain yield comparedotoadcast PU at similar N rate

in T. Aman while, it showed similar yield in Boreason. UB+IPNS with P
showed higher rice yield compared to broadcastediftlér both irrigation regime
in T. Aman season. While in Boro season, there maasignificant variations wer
observed in rice yield between IPNS and PU treatr@emulative CH emission
was measured from control, UB, PU and PU+IPNS Withreatments under AWI
and CSW conditions during T. Aman season. Contrehtiments produce
significantly lower seasonal GHemission compared to other treatments. D
placement of UB and IPNS based OA showed similag @Hission in both AWD
and CSW conditions. IPNS based OA showed highesoseh CH emission
compared to broadcast PU under both water regi@asthe other hand, AWIL
irrigation significantly reduced cumulative GHemission compared to CS
irrigation regime within any treatment during T. Amseason.

Quantification
fof CH,
emissions  an(
nitrogen use
Nigfficiency
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Expt. 4.2. Effect of different organic sources foramelioration of industrial
polluted area of Sripur, Gazipur
The rice soils of Sripur, Mirzapur and Pirojali werrigated with contaminated

industrial water. Moreover, soils of Mirzapur anidoali remain under
contaminated water for 5-7 months in a year. Achemark survey was done with
30 rice soil samples (0-15 cm depth) of that andenbw the nutrient status. A
number of 3 farmers field experiments were condliziBoro 2019-20 at each
location of Mirzapur and Pirujali and Sripur withetobjective to ameliorate such
soil with different amendments for rice productviFive treatmentssere as;

mixed PGPB inoculum+ chemical fertilizer (CF), iec 2 t hd + CF,
Vermicompost 3 t Ha+ IPNS, CF and control. Chemical fertilizer doseswP-K-
S kg hd @100-20-80-10 and treatments were laid out in RI€Sign. There was
no significant positive effect found on grain yi@firice due to application of
biochar, vermicompost and PGPB inoculum over chahfgtilizer in the soils of
Sripur, and Pirujali. However, significant negataféect of vermicompost found ir

Amelioration of
industrial
polluted area by
different organic
sources will be
developed

Mirzapur site. The studied soils contained highanig matter and after 45 days o

=
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transplanting severe Fe toxicity appeared in rle@tp

Expt. 4.3. Effect of biochar on rice yield in charand soil
The study was conducted at BRRI RS, Sirajganj wighobjective to improve ric

yield by application of biochar. Four treatmentsnizol, recommended fertilizg
(RF), RF + biochar @ 2 t Haand RF + biochar @ 4 t fipwere laid out in RCH
design with 3 replications. The biochar was produ®m chitadhan (unfillec
grain). The recommended doses of NPKS were 10001804kg h& in T. Aman
and 138-21-75-18 kg Hain Boro season. Biochar was applied at the timénad
land preparation. Combined application of chemfedilizer and biochar showe
positive impact on growth and yield of rice in TmaAn season. In this seas
among the two rates of biochar, application of baoc @ 4 t hd with
recommended fertilizer dose gave 1.4 1 lyald benefit over chemical fertilizer i
BRRI dhan87. However, the effect of Biochar was sighificant in Boroseaso
over chemical fertilizer.

Eyield in charland
tithrough  biochat

)

DN,

>

Increasing rice

management

=]

Project 5: Soil Microbiology and Biofertilizer

Expt. 5.1. Evaluation of bio-organic fertilizer for the improvement of rice yield
and soil health
BRRI bio-organic fertilizer was developed with thigiectives to reduce synthetic

and P fertilizer use in rice cultivation and impeosoil health. To evaluate its fie
performance, 2 field experiments were conductedaah farm of BRRI HQ an
BRRI RS Cumilla in both the season of T. Aman 204:fd Boro 2019-20. Bio
organic fertilizer (BoF) was used at 2 t'haThe treatment combinations for BR
Gazipur was NPKS (100%), BoF + 70% (N) +100% (KE)F +100% NPKS an
fertilizer control. At BRRI Cumilla, treatments veeas; BoF, NPKS (100%), BoF

N (70%) + KS (100%), N (70%) + PKS (100%), NPKZri(%) and control,

Recommendation rates of chemical fertilizers forahnand Boro were (N-P-K-S
kg ha'@ 67-10-41-10 and 140-20-80-10, respectively. BERAN87 at T. Amat
and BRRI dhan89 was grown in Boro season. In auditi2 farmers field
demonstrations were conducted in saline soil.

Bio-organic fertilizer (BoE@ 2t ha) has potential to supplement 30% N
100% P requirement for HYV rice at Gazipur and Alarsoil without sacrificing
yield. In the T. Aman, application of bio-organertilizer with 100% NKS gave th

A

[e

highest grain yield of 5.3 t Heand it was statistically similar with 100% NPKSda
30% reduced N with 100% KS treatment. HoweverhamBoro season, the highe

grain obtained (7.3 t Ha in the BoF with 100% NPKS treatment.At Cumillag-b
organic fertilizer with 30% reduced N and 100% asiua of TSP produce
statistically similar grain yield (5.22 t Hju with full dose of chemical NP}
fertilizer and reduced chemical fertilizer in T. Amseason.However, in the Bg
season, the highest grain yield (7.41 thhavas obtained from BoF with 30
reduced N and 100% omission of TSP treatment anast statistical similar wit
other chemical fertilizer treatments. Bio-orgarectilizer is capable to improve rig
yield in saline soil where irrigation (water satinvaried from 0.65-2.53 dS/m wif
the corresponding soil salinity ranged from 4.5867dS/m). In Amtali, Bargun
site, application of bio-organic fertilizer 2 t"hé&dry weight basis) along with 30¢

d

Bio-organic
fertilizer as 4
NMutrient  source
G soil plant
system soil

e

h

2|
0

20



reduced urea and 100% removal of TSP fertilizereiased rice yield about 1.56
ha' (28.3%) compared to full chemical fertilizer. Whas, in Dacope, Khulna sit

bio-organic fertilizer increased yield 0.5 t/ha 6@) compared to balanced

chemical fertilizer of BRRI dhan67.

D

t

Expt. 5.2. Microbial characterization of different AEZs soll
The study was initiated in the year of 2019 witle thbjective to determine th

microbial properties of different AEZ soils of Bdadesh. Soil sample collectic
(0-20 cm) from each AEZ using GPS and analyzeddia and beneficial bacteri

plate count technique with specific growth medrathe first phase, soil sampl
were collected from AEZ19, AEZ8 and AEZ21.

In general, microbial populations were found lownpared to any other healthy

agricultural soil and among the tested three AE@#, £omparatively higher
number of microbial population were found in AEZ4®d lower in the AEZ8 soil.
In AEZ19, soil samples were collected from Buriofpaand Debidwar union @
Cumilla district. In this AEZ, average populatidagiecfu g- soil) of total bacteria,

fungus, actinomycetes, free living, Nixing bacteria, rhizobium and phosphate
solubilizing bacteria (PSB) were 5.8, 4.3, 3.5, 5.8 and 5.0, respectively. AEZ21
and AEZ8 were under Kishoreganj district. In theZ&E (Karimganj, Sutarparg
union), the average population (lecfu g-1 soil) of total bacteria, fungus,
actinomycetes, free living Nfixing bacteria, rhizobium, and PSB were 5.8, 3.7,

3.4, 5.8, 5.8 and 5.6, respectively. In the AEZ&ZBour, Uttar Pirijpur union))
average population (legfu g-1 soil) of total bacteria, fungus, actinomygse free

living N, fixing bacteria, rhizobium, and PSB were 5.3, 39, 4.7, 4.7 and 5.3,

respectively

tof plant growth
Ipromoting
was started after harvest of Boro 2019-20. A tdtalsoil samples were collecté pacteria to
Adevelop bio-
fungus and actinomycetes. Microbial populationsenvdetermined using spreafertilizer

BS

f

Characterization

Irrigation and water management

Table-2
Research Progress 2019-2020

Sl. | Research Progress |

Expected Output

Sub-Program: Water Management

Sub-Sub-Program I: Water Use Efficiency Improvementin Irrigated Agriculture

01 | Water Requirement Experiments:

1.1 S[;(ielt(ta;ggatlon of physical and hydraulic propertes in different Documentation 91
Progress:The study was conducted in BRRI Kushtia Regionati&t pro_rtalnt 89”“
Farm, BRRI Rangpur Regional Station Farm and BRR&j&anj physica h Ipropertfle.>
Regional Station Farm. Soil samples were collettaa different soll icrﬁnlement?np or
profile at 0-15, 15-30, 30-45, 45-60 cm using staddprotocols. In effliocient 9 water
total, 80 samples, 24 samples and 62 samples vediected from management and can
BRRI Kushtia, BRRI Rangpur and BRRI Sirajganj, essfjpvely. GPS contrigute to datfi
coordinates were recorded for all soil sample ctib@ points. The bank " f‘
soil textural class information along with sand]t satnd clay Cﬁ)n m%%rgﬁ:]a lonfor
percentages were documented. Irrespective of deplies general P 9
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Sl. Research Progress Expected Output
textural class of Kushtia farm was clay, when isi@am to silty loan
in Sirajganj farm and mostly loam in Rangpur faithe average soll
bulk density considering all depths, Kushtia farad la bulk density of
1.46 gml/cc, Sirajganj farm had bulk density of 1.§8/cc and
Rangpur farm had bulk density of 1.30 gm/cc. Thié sater release
curves of all depths in each sampling points wemastucted. The
infiltration experiments both in Kushtia farm andraganj farm
showed that final infiltration rate was higher iugfitia farm and it
was 24 mm/hr. On the other way, Sirajganj farmltrafiion rate was
comparatively low, and it was 2 mm/hr. However, final or constan
infiltration rates were calculated from field obsed data and did not
fitted with any infiltration equation

1.2 | Automated Alternate Wetting and Drying Irrigation System for
Rice Production
Progress: The study currently ongoing in collaboration with
Department of Computer Science and Engineering, tedni
International University (UIU), Bangladesh. A senbased techniquge
has been adopted for applying water efficiently praperly in AWD| The outcomes from
irrigation system. The Arduino pro mini and ArduiddNO as| this study are
processing power, sonar sensor for measuring therwavel and RF expected to reduce
module for communication between field monitoringvide and the irrigation cost by
base station (pump turning on/off) are the comptmeof the| 30%, to increase
automated irrigation system. In Boro 2019-20 seafium automatedwater  productivity,
system containing a base station, field tubes wihsmitting section and to reduce labgr
to base station and an internet modem to transaté th sever walsinvolvement in rice
installed in BRRI Gazipur farm. The base statiothwmnternet modem irrigation as well as
was setup in the pump house near the IWM reseglth Four field| introducing of
tubes (AWD pvc pipe) were setup in four plots aftemsplanting| digitalization in
The transmitter module was placed on top of eaeld fiube. A irrigation system in
monitoring app was developed by CSE department, tdiget update Bangladesh.
about the water level in the field tubes remotélysmall solar panel
would be connected instead of rechargeable batt&isupply power
so that the whole unit could be placed with a clamgop of the field
tube. The modification of the system and testingehaeen in progress
in CSE department lab.

1.3 | Problem and potentials for crop productivity inmprovement| The possible
through water management in hilly areas outcomes of this
Progress:In the year 2019-2020, the study was conductedajag®ali| study would be the
Upazilla of Rangamati district. A field visit ancetdiled survey wasidentification of
conducted in that region. Five locations, basedwaer resourceswater resources
availability sources for irrigation purpose, werkygically assessedsuitable for

extensively. The water sources are basically shithltreeks, locally
known as “Chara”. As mentioned earlier, Pine Chor&ine Chora-2
Boga Chora, Kudum Chara and Bangalhalia Chora wsited. It was
found from physical assessment and group discushi@nthe mairn
source of irrigation water used in agriculture settvas the small hil
creeks or fountains. These water spots are logalbywwn as “Jiri’ or
“Chora”. Usually the water was conserved in theat&ry constructing
cross dams and applied to the agricultural fieldough gravity,

agricultural use in the

1%

,area and then
suggesting
recommendation of

| options for utilization
of water resources in
agricultural

development.
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Sl

Research Progress

Expected Output

channel. If a pipe distribution networking could beilt in each
command area of a water source, it might incre&se potentia
utilization of water sources in agriculture. Thadst in the respecte

area reveled that if cross dams across the creekgoantains along

with a proper water distribution system (pipe dsttion networks) in
the command area could possibly increase the dignialiland area
coverage to 50 hectares.

d

|

1.4 | Study on water stress tolerance for different dvanced rice
genotype of BRRI
Progress: Grain yield were statistically significant differes by
genotype and water stress during Boro season 20194ire were
two ALART named BR(Bi0)11447-1-28-14-3 and BR(Bid¥47-3-| The outcomes of this
10-7-1 along with standard and susceptible checkRIBRhan28| study would provide
supplied from Biotechnology Division. ALART BR(Bib)447-1-28 information
14-3 and BR(Bi0)11447-3-10-7-1 has the water strederancel regarding scaling of
capacity of -10 kPa and -30 kPa, respectively. AMARvater-stress tolerange
BR(Bi0)11447-3-10-7-1 gave higher vyield than ALARTapacity (WSTC) of
BR(Bi0)11447-1-28-14-3 and check variety up to ¥Pa and -30 each variety, easy
kPa. ALART BR8938-19-4-3-1-1-P2-HR3 and BR9651-1%-2 | scheduling of
were tested under ALART-1, disease resistance dddlBng with| irrigation based on
BRRI dhan28 and BRRI dhan58 as susceptible andiatdrcheck| WSTC, and
respectfully. ALART BR8938-19-4-3-1-1-P2-HR3 has terastress additional
tolerance capacity upto -10 kPa. ALART BR9651-15-2- gave| information for
higher yield up to -60 kPa water stress compareccdotinuoug cultivation of a
standing water. ALART HR(Path)-11, Path 2441 andM&#n)124521 newly released
BC3-16-19 were tested along with standard check B@fan58 and variety
BRRI dhan29 under ALART-2, disease resistant, Bladt the
ALART has water stress tolerance capacity up to kB@. BRRI
dhan29 gave higher yield up to -10 kPa water sttesgpared to other
two ALART and BRRI dhan58.

1.5 | Determining Minimum Irrigation Water Requirement of Rice at| The expected
Different Regions of Bangladesh through Water Balace from On- | outcomes of this
Farm Demand and Model Simulation study will fulfill the
Progress:Field experiments were established with four tresatts and gap between
three replications. The experiments of Boro 201920e conductedsimulated and on-
in Kushtia and Ragnpur regional stations. The arpmrtal design farm demand-based
will be RCBD. PVC pipe of 25 cm height was placedlifferent plots| water requirements.
to observe the water level. Evaporation pan and fissimeter wereg It will determine the
used to measure evaporation and seepage & peorylagispectively, possible  minimum
in the field. One available water balance modelOPRVAT was used water requirement for
for simulation purpose. Water requirement was sat@al using longt rice  irrigation  for
term (30-50 years) normalized rainfall data. Boxpeziments were different regions. It
completed, result analysis is ongoing. Aus expermisiare in the field will also help to
right now at ripening stage. T. Aman experimentl e establishedincrease water
in Kushtia, Rangpur and Gazipur stations. productivity and field

water-use efficiency

1.6 | Optimization of irrigation water use for Boro aultivation under | Suitable cultivation
different establishment methods and water

Progress: The experiment was conducted at BRRI HQ farm, Gaz

ipnanagement practige
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Research Progress

Expected Output

to find out a suitable method of Boro cultivationder water limiting
conditions. Nine experimental treatments were: Ttansplanting
with maintaining continuous standing water (TP-CSW)2-
Transplanting with AWD (TP-AWD); T3- Transplantingith thin
irrigation practice (TP-TI); T4- Dry direct seedingth maintaining
continuous standing water (DS-CSW); T5- Dry dirseeding with
AWD (DS-AWD); T6- Dry direct seeding with thin igation practice
(DS-TI); T7- Wet direct seeding with maintainingn¢imuous standing
water (WS-CSW), T8- Wet direct seeding with AWD (MX8vVD) and
T9- Wet direct seeding thin irrigation practice (YW§. Under WS
rice, sprouted seeds were places with a Drum Sewmdéne puddled
soil with spacing 18 cm. BRRI recommended fertilizivses were
used. Performance of irrigation scheduling treats: ¢d@SW, AWD,
TI) varied differently according to the rice estabment methods (TR
DS, WS). Irrespective of establishment method tisigifto AWD and
Tl practice from CSW practice saves irrigation wadgnificantly. On
the other hand, shifting from transplanting to disect seeding (DS
establishment method saves irrigation water sigaifily. Wet direct
seeding with drum seeder can give higher yield wes amount of
irrigation. The experimental results show that ggeeld could be
achieved with both dry direct seeding and wet diseeding.

174

for Boro rice undel
water and labour
scarce condition. wil
be optimized.

1.7

Performance evaluation of the proposed rice vaties under
different water regimes

Progress: The study was conducted to find out suitable weggimes
for rice varieties and proposed lines. BRRI dharBRRI dhan89 and
BRRI dhan92 were grown under four water regimes BE: =
Maintaining continuous standing water (CSW) fronn15 cm; T2 =
AWD irrigation practice (+5 to -15 cm); T3 = Aerabicondition
(AWD: 0-25 cm) up to booting stage; and T4 = Aecobondition
(AWD: 0-25 cm) during the entire crop period. BRi#tan89 have
tolerance to non-ponding condition. Good yield dobke achieved
with maintaining CSW practice. AWD practice gaveodoyield for
BRRI dhan92. BRRI dhan89 gave similar yield for lhoAWD
practice and aerobic conditions.

The outcomes wil

provide guidelines
for selecting
irrigation water
saving rice Vvariety
and water

management package
identification for
specific variety.

Sub- Sub Program Il: Utilization of Water Resourcesin Rainfed Environment

02

Water Management for rice cultivation in climateange environment

Experiments:

2.1

Agricultural drought forecasting for mitigating drought in T.
Aman rice

Progress: The experiment was conducted at BRRI farm Gazipdir. i
Aman 2019. BRRI dhan49 was used as test varietythée Research
and Forecasting (WRF) model was used to forecadsiys daily
minimum and maximum temperature, average relativaidity (%),
wind speed. Forecasted rainfall and evapotrartsmiravere used as
input of Drought Simulation Model (DS model) (Togyfi2007) to
qguantify agricultural drought. CROPWAT 8.0 was ugedcompare

the quantified drought. Thirty days old seedlimgse transplanted onirrigations

3 August 2019 and harvested at 14 November 2018udinrainfall
occurred during the T. Aman season 2019 and nogtitaaccurred. A
good matching was found between observed and fetextaainfall.

The outcomes wil

provide a good
drought forecasting
system, drought
guantification in

terms of frequency,
period and severity,
amount and numbe
of supplementa
for
mitigating drought

Impact of drought on
yield, and

=
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Research Progress

Expected Output

Yield parameters showed that there are no sigmificdifferences

between treatments.

comparative
performance
Towfiq's model.

o

Sub- Sub Program llI: Land and Water Resources Uséor Sustainable Crop Production

03

Land and Water Resources Use for Sustainablp €roduction Experiments:

3.1

Water resources assessment for dry season crapltivation in
selected polders of coastal region

Progress: The study was conducted in polder number 30 and a¥ailability

situated at Botiaghata and Dacope, Khulna. In pdBfe total good
poor, and bad canals were found 136, 38 and 8k lespectively|
About 190, 101, 76 km good, poor, and bad canale wecorded ir

polder 31. Total stored water during April wereirested 334 ha-m distances from

and 502 ha-m, respectively. Considering 30%, 50% 400%
excavation of poor and bad canals the water stonageincreased t

440, 511 and 688 ha-m, respectively in polder 3@ 680, 766 and guidelines

1030 ha-m, respectively in Polder 31. At presemid@mn, 334 ha and productivity
, Improvement through
respectively if all the fresh water in canals trappin December. assessment q
suitable
be increased to 440, 511 and 688 ha, respectivepoider 30 and water resources far

502 ha area can be brought under cultivation irdgroB0O and 31
Considering, 30%, 50% and 100% canal excavatiomp Boea could

660, 766 and 1030 ha, respectively, in Polder 31.

The outcome will
evaluate the
of
suitable  water in
terms of salinity for
irrigation at different

available

3.2

Boro area expansion by using less saline wateesources for
cropping intensification in Barisal Region
Progress: A total of 82 hectares of fellow lands through 2bck

demonstrations were brought under Boro cultivatiesing surface

water from nearby canals in six upazilas of Banisglon. Under thes
blocks, a total of 286 beneficiary farmers wereedily involved.
Farmers were supplied 20 low lift pump (LLP) satd #exible pipes
Transplanting of Boro rice in this region was latainly due to late
harvesting of Aman rice. Averaged across all lar®;j yield of BRRI
dhan47, BRRI dhan57, BRRI dhan67, BRRI dhan74, BRRI
dhan89 ranged from 5.5 t0 6.2, 5.310 6.2, 54105710 7.1, 6.4 t
7.5 t/ha, respectively. More than 500 tons of gca&ins were harveste
under the demonstration program that eventuallyeesed the cro
productivity in this region. Most of the farmersvgatheir preference
on BRRI dhan47 and BRRI dhan74. There is suitabigation water
available during the season which can be bendficised for Borog
cultivation. So, farmers are interested to culgv8oro rice if LLPS
are available. Canal network narrowed for sedintemtareeded to b
re-excavated.

irrigation

e

The  study  will
provide information
> for Increasing
cropping intensity of
the area by
expanding Borg

psaline surface wateg
sfrom river.

D

Sub- Sub Program IV: Sustainable Management of Grondwater

04

Surface and Ground Water Assessment Experiments:

4.1

Assessment of Groundwater resources and safeiligation in
different Geo-hydrological regions
Progress: Monthly groundwater level fluctuations at Gazipwridg

2019-20 showed that maximum lowering of groundw##er.83 m)
was observed in August and minimum (43.75 m) in MHBye rainy

season started from March and the rising of growtemwobserved.

The possible
outcomes will
determine fluctuation
of groundwater leve|

over time and its
relationships with
rainfall and also

25

ccultivation using less
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coast towards the

pupstream and provide
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Research Progress

Expected Output

The declination of groundwater level during 199&@G&howed that determine

maximum groundwater level at BRRI farm Gazipur elthing day
by day and it was not fully recharged after the szmm. In 1998 th¢
maximum groundwater level was about 11.68 m from ¢nound
surface which was 44.83 m in 2019. So, the lowewag about 33.1
m in 21 years. During the initial five years thevering rate was ng
so high, and it was only 3 m (14.6-11.6 m). Butimgrthe last five

years (2014-2019) the lowering was about 9.6 m wiscabout more

than 3 times of the initial declining rate. So, fresent high rate ¢
declination is very alarming. The lowering is due increased
pumping demand due to establishment of many fagornd
industries surrounding BRRI H/Q.

wate
quality for assessin
Lits  suitability  for
Cirrigation

— Ul

—

4.2

Assessment of groundwater level depletion dynaecs in selected
locations of Bangladesh
Progress: This study was conducted in northwest region

Bangladesh aims to evaluate the groundwater fltictugattern and
to assess the judicial use of groundwater for atran. The
groundwater level has been analyzed for 16 distiietg 9). Among
the 108 upazilas, groundwater resources are getoagce in 44
upazilas. Minimum groundwater level is increasimghbin Pabna an
Bogura region indicates that recharge amount igedsmng thar
withdrawal. Farmers are using 38% more water thetouah water
requirement during Boro season. In Rangpur, onvarege 0.2 billion
cubic meter (BCM) per year groundwater shortage faaesd for last
|0 years due to over withdrawal following farmeragiice (Fig 3). But
average 0.55 BCM per year excess groundwater wamatsd
following actual irrigation requirement approacheBo balance
utilization of groundwater, 60%, 50%, 50%, 100% &6 of Boro
area needed to bring under irrigation based onahdtuigation
requirement in Bogura, Pabna, Naogaon, Joypurhdt Rangpur
respectively.

of
|

} The study outcome
dwill provide
information on
withdrawal and
recharge pattern @
groundwater as we

withdrawal level.

as safe groundwate

7]
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Sub- Sub Program V: RENEWABLE ENERGY

05

Renewable Energy Experiments:

5.1

Evaluation of smallholder surface water solarrrigation system
for crop production

Progress: A field experiment at BRRI, Gazipur was conductemip
to setting the solar irrigation systems. The ainthas experiment wa
to develop a model to simulate the flow rate byngsonly the sola
radiation data. We have collected flow rate andirschdiation data
every half an hour interval from dawn to dusk. Tlosv rates from
pump were measured at different solar irradiancéensities.
Pyranometer was used to measure solar irradianB¥ afrray during
experiments. We have developed a correlation betwekar radiatior
and flow rate keeping a constant pumping head oh.2We have

The expected outpult
would be: minimum

Snumber of solar
- panels required fo
» Smallholder

irrigation, easily|
movable trolley or
portable type PV
panel structure wil
be obtained

=

proposed a 2nd degree polynomial model which allavgs to
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contribute in the studies of photovoltaic (PV) wapemping system
The site-specific long term global horizontal inatte (GHI), direct
normal irradiance (DNI) and diffuse horizontal drance (DHI) datg
were collected from the Global Solar Atlas. Thehieigt discharge wa
found for Pirojpur Sadar upazila in March and thesdst dischargs
was found in May at Bakerganj upazila of Barishadtrett. The
highest monthly average daily simulated discha@g® (m3/day) was
found in the month of March at Sadar and Nazirpyazillas of
Pirojpur district and the lowest discharge was hid/day in the
month of May at Bakerganj Upazilla of Barisal disitr

.maximum dischargg
in terms of suctior
! head will be
3S|dentified, maximum
"command area will
sbe determined by
using the solar wate

1%

=

pump for rice
irrigation, and
feasibility of the

solar pump for rice
cultivation will be

known.

Sub-Sub Program VI: Water Management Technologies Bmonstration and Dissemination at

Farmers’ Field

06

Technology Validation in the Farmers’ Field Project

6.1

Cropping systems intensification in the salt-&cted coastal zone
of Bangladesh and West Bengal, India (November 2016 June
2020)

Progress:The ACIAR Australia and KGF, Bangladesh jointly flad
project has been conducted in Polder #43/1 at AmBearguna
(medium salinity area) and Polder #31 at Dacopeulid (high
salinity area).

Selection of suitable T. Aman rice varieties for feilitating Rabi

crops intensification. The experiment was setup in a RCBD

Dacope, Khulna and Amtali, Barguna to find out skitable varieties

for improving the facility for timely sowing of Ralcrops and ta
improve the land and water productivity with ricarieties were
BR23, BRRI dhan49, BRRI dhan71, BRRI dhan75, BRRan¥6,
BRRI dhan77 and BRRI dhan87 along with the poplaeal varieties
In Dacope area, BRRI dhan87 produced the highesh gield (5.4
t/ha) followed by BR23, BRRI dhan77 and BRRI dhaan@ most of
the farmers of that locality showed their interastcultivate BRRI
dhan87, BRRI dhan77, BRRI dhan76 and BR23 in nexAman
season. In Amtali area, BRRI dhan76 produced thkdst grain yield
(5.6 t/ha) followed by BRRI dhan77 and BR23 and tmof the
farmers showed their interest to grow.

Performance of Boro rice under water saving conditins in saline
areas. The study was conducted at Dacope, Khulna and An
Barguna during the dry season of 2019-20. Due ¢oldlver salinity
(within then permissible limit of 4 dS/m) of cana&ter and rice field
water in both the locations, there was no significaariation in rice
yield in different water management systems, ioatiouous standin

water (CSW) and alternate wetting and drying (AWBWt there was

a significant variation in rice yield was found different tested
locations and among the varieties. The lowest yi#l8RRI dhan67

at

D

The possible
outcomes will be
used for boosting u
the livelihood of theg
people of  salt;
affected coastal zone.

O

ntal

was found in both the locations. Due to the variptdentiality, BRRI
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dhan89 gave the higher yield in both the locatiofisis may be
happened due to the comparatively lower salinityindu the rice
production season.

Evaluation of different mulching materials in rice under saline

areas. The study was conducted at Dacope, Khulna and Amtal

Barguna during the dry season of 2019-20. The éaxpeat involved
five mulching treatments viz. No mulch, mulchinghvash, mulching
with saw dust, mulching with rich husk, and mulahwith rich straw.
The highest grain yield was found in ash mulchimg @he lowest
grain yield was found in saw dust mulching in btith locations. Ash
mulching treatment produced comparatively highetdyin both the
locations. It may be happened due to higher patassbntent in ash,
which reduced the salinity effect from rice fieldsh mulching
showed 1.28 to 3.03% yield advantage over the cuiveal no
mulching treatment at Dacope.

Block demonstration of Boro rice by using canal war. The
experiment was setup in a RCBD at Dacope, Khulnd Amtali,
Barguna with BRRI dhan67, BRRI dhan74, and BRRIn@8a In
Dacope area, all the tested varieties produceditjtgest grain yield
compared to Amtali area. The yield in Dacope agéed from 5.80 ta
6.34 t/ha with an average of 5.82 t/ha, whereafnali area rice
yield varied from 5.52 to 5.84 t/ha with an avera§e.70 t/ha. Salt
tolerant BRRI dhan67 performed well in both theesitFresh wate
availability is the main constraints for Boro cu#ition. However
farmers are interested to grow Boro rice by trapgaathl water.
Planting time for Aus rice cultivation in saline areas.The study
was conducted at Dacope, Khulna and Amtali, Barglurang the dry
season of 2019-20. The trapped canal water wasfasadigation for
seedling raising and sometimes for crop establisthm&émong the
seven sowing dates, 10 April to 30 April sowingadpéerformed bette
irrespective of all tested varieties and locatiofise average yield g
the optimum window of sowing for both the testedietées were
above 4.5 t/ha in both the locations. After thag yield performanc
declined due to high soil salinity for lacking frewater.
Performance of Aus rice for crop intensification incoastal zones
The experiment was setup in a RCBD at Dacope, khahd Amtali,
Barguna with BRRI dhan48, BRRI dhan67 and BRRI &2arn both
the locations, BRRI dhan48 performed best. In Dacaea, rice yield
varied from 4.09 to 4.47 t/ha with an average df64t/ha and ir
Amtali area it varied from 3.92 to 4.30 t/ha, wih average of 4.11
t/ha. Both the locations, farmers faced troublesardling raising of
Aus rice due to freshwater shortage and high sdirhisy.

Climatic variability and crop production options for cropping
intensification in the coastal BangladeshLong-term rainfall (1981
2018) were analyzed for the research area Dacdpdn& and Amtali
Barguna. Dry season rainfall of 10 mm was consiileas heavy
rainfall and rainfall of 20 mm was consider as véegavy rainfall
(SMRC, 2008). Long-term rainfall (2001-18) frequgnanalysis

-
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showed that in both the locations was above 40%véoy heavy
rainfall and that was above 90% for heavy rainfal the other hang
return period of those rainfall during the non-r@ep growing period
was very frequent. In every 1.5 to 2.0 years, ithhbe locations, Ral
crops establishment were delayed due to heavyathiimilarly, in

every 1.5 to 2.0 years, Rabi crops were partialljuly damaged du¢

to rainfall waterlogging in both the locations. ¢ontrast, heavy t
very heavy rainfall can enhance rice production a@od salinity
reduction.

174
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6.2

Groundwater resource management for sustainablecrop
production in northwest hydrological region of Bandadesh
(1 February 2018 to 30 June 2021)

Progress: The NATP Phase-2 funded project has been running in

Rangpur and Pabna region.
Study on groundwater availability assessment and st utilization.
This study was done to analyze ground water tablRamgpur anc

Pabna districts of northwest region and to deteemgnoundwater

withdrawal level for retarding water table decliginsing Tl model, é
conceptual GWT model. Analysis results showed tratge of
maximum and minimum GWT depth are from 9.95 m @26n and
from 6.1 m to 1.0 m respectively at Iswardi. Avezagithdrawal deptk
i.e. difference between minimum and maximum GWTthkdp also
the highest (6.20 m) at Iswardi. The Tl model réseahat 56.22
percent area should cover under AWD irrigation fiext 5 years td
bring ground water table withing suction limit arid should be
disseminated in 28.1% area for 10 years to briegGhVL within the
desired limit.

Determination of less irrigation required cropping pattern for
water scarcity area.This study was executed to identify the irrigat
efficient cropping pattern in the water scarce areBangladesh usin
five cropping patterns in Mithapukur and Pirgonj Rangpur anc
Ishwardi and Santhia of Pabna. T. Aman-Potato-Boopping patterr

gave the highest rice equivalent yield (REY) rangpetiveen 21.9-

30.4 t/ha at Mithapukur, Pirgongj and Santhia sitesntil-T.Aus-
T.Aman cropping pattern gave the maximum REY atvésldi site.
Boro-Fallow-T. Aman cropping gave lowest REY in #ile locationg
ranges between 12.3-12.8 t/ha. The highest irogatiwater
productivity 3.5 kg/m was found for Lentil-T. Aus-T. Aman croppir
pattern followed by 3.3 kgfinfor Potato-Boro-T. Aman croppin
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Plant Pathology

Table-2

Research Progress 2019-20

Si Research Progress Expected output

No.

1 Survey and monitoring of riceSurvey was done during maximum tillering and onward
diseases in T. aman and Boro season. Sheath blight was

predominant in T.Aman while blast was in Boro.

2 Isolation, Purification, ConfirmationThe conditions for successful isolation d$tilaginoidea
and Inoculation of rice false smuvirens (False smut) in axenic cultures have been
pathogen{stilaginoidea virens standardized and the growth conditions were opgthig

Morphological identification, the identity of theurfgal
pathogen was confirmed through ITS sequencging
(>1st_ BASE_3656919 Al ITS_4) which showed up to
98 % identity withU. virensin NCBI-BLAST analysis.

3 Identification of physiological races300 bacterial blight isolates were isolated & presd.
of bacterial blight and itsAmong the isolates, 10 physiological races were
distribution patterns (NATP-2) identified based on the reaction pattern against| BB

resistant NILs.

4 Improvement of differential systepThe reaction pattern of single spore isolates vsarelar
for rice blast disease in Bangladeshto the last year pattern. It indicated that thiary@mo new

differential isolates were included in the existing
differential system.

5 Development of a new disease ratify standard evaluation system for sheath rot disease
scale for sheath rot disease scoringscoring has been initially developed based on three

criteria of sheath rot disease such as lesion lempgtnicle
exertion length, and % sterility of sheath rot dsss
infected rice panicles.

6 Development of an effectiveThe study of development of an effective inoculatio
inoculation technique for masdechnique for sheath rot disease screening showec
screening of sheath rot disease| ofjection and wrapping with mycelium plug as thesthe
rice methods for 100% disease development under aafifici

inoculation condition

7 Pathogenic variability dR. solani Pathogenic variability oR. solaniwas done using the

primer ITS1 and ITS4. Further evaluation will bendo
although no difference was observed among the deste
isolates.

8 Molecular identification of seedlingFusarium equisetiwas identified as one of the rice
blight causing fungi seedling blight causing fungi through ITS sequegcin

9 Estimation of yield loss due tdThe estimation of yield loss due to sheath rot atise
sheath rot disease in rice revealed that the trend of increasing every unieach

disease severity (DS) scale, the weight of filledirgs
decreasing 0.27 g/panicle.

10 | Estimation of yield loss due to blagdn an average 24% vyield loss was calculated dixasi
disease in rice disease.

11 | Estimation of yield loss due (dn an average 18% yield loss was calculated foatbhe

sheath blight disease in rice

blight disease.
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12 | Evaluation of Bacterial CommunityChloroflexi, Acidobacteria, Proteobacteria,
in Rice field of Kansai region, JapanrActinobacteria, Planctomycetegere the dominant phyla

of rice soil from 16S amplicon sequencing (lllumina
MiSeq 250bp in Kansai region. The phylifazan-3B-28
was found more in organic system than conventiorta.
bacterial community was more affected by location ja
soil type than by management systems.

13 | Improvement of BRRI dhan28 an¢h Boro season, seven backcrosses and a singteroge
BRRI dhan58 for resistance to blastere made to obtain seeds of advanced generafiablg
and bacterial blight diseases using and Table 3). Heterozygosity of the populatiores w
marker assisted backcross breedingonfirmed through respective marker.

14 | Pyramiding of Bacterial Blight andn Aman’l9 four backcrosses were made to obtain
Blast Resistance Genes into thBC3F1 seeds whereas in Boro season four selfing wer
Genetic Background of BRRImade to obtain BB and blast resistant genes antoag t
dhan29 (BAS project) parents. Heterozygosity of the populations was icoed

through respective marker. After confirmation ciogs
was done to make next generation.

15 | Gene Pyramiding of Bacterial Blightn Aman’19 six backcrosses were made to obtain BG2F
Resistance Genes into the Geneseeds whereas in Boro season, six backcrossesalgere
Background of BRRI dhan49, BRRmade among the parents to obtain BC3F1 population
dhan63 & BRRI dhan81 (NATP-2)| (Table 6 and Table 7). Heterozygosity of the popuies

was confirmed through respective molecular marker.
After confirmation, crossing was advanced to ma&et n
generation.

16 | Gene pyramiding for bacterial blighPhenotyping and genotyping were applied for suitabl
(BB) resistance (BAS project) plant selection. Pathogenicity results showed ¢ghgbod

number of progenies of BC4F1, BC3F1 and BC3F3
developed from the crosses were resistant to thst mo
virulent BB isolate BX0O93.

17 | Screening of rice germplasm againAt total of 350 rice germplasm along with checks aver
bacterial blight (BB) diseasescreened against bacterial blight pathogen. Amdmey t
(NATP-2) 350 tested germplasm, 14 entries found resistant.

18 | Confirmation of resistant genes [dDut of 78 germplasms, Three germplasm (Acc. Nol642
Bacterial Blight resistance througt®& 7370) contain 3 resistant genes (Xa4, xa5 [and
gene base SSR markers through grdl3/Xa21), 21 germplasm contain 2 resistant gékda$
pathogenicity test and xab/ xal3/Xa2l) and others have single on no

resistant gene.

19 | Development of partial resistant prédut of 94 individuals, 71 had homozygous alleleR@,
breeding materials for blast diseasePblandpi21 gene; 17 had homozygous allele @ and

Pb1 gene and 6 had homozygous allele Rt andpi21
gene.

20 | Introgression of Blast resistant gendstotal of 68 homozygous (BC3F5) plants wRiM0 gene
into BRRI dhan47 (confirmed by RM547) were selected for RGA trial.

21 | Development of  pre-breedingn Aman’19 nine crosses and in Boro season’2019-20
materials of tungro resistance nine crosses were made. Heterozygosity of the ptipal

was confirmed by using molecular marker.

22 | Linkage and QTL mapping oMapping of QTL in tungro resistant Kumragair,
tungro resistance in rice (KGFybridization was done between Kumragoir and BRRI
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Project) dhan48 to produce mapping generation. {ypimy was
done through 98 polymorphic markers in 384 plarits o
BC2F2 population.

23 | Screening of rice genotypes again&tong thirty-nine genotypes, 9 were resistant, Yewe
rice tungro disease moderately resistant and 21 were found susceptible.

24 | Introgression oi9 or Pita2 gene in| Different back cross generations of BRRI dhan29:Pi9
BRRI dhan29/BRRI dhan63 (KGHBC1F4, BC2F3, BC3F3) and BRRI dhan63-Pita2
Project) (BC6F4, BC5F5, BC4F6, BC3F7) were selected.

25 | Pyramiding blast resistaRita2 and| Introgression of both leaf blast resist&ita2 and leaf as
Pi9 genes into Boro varieties (KGRwvell as panicle blast resistapi9 genes were introgressed
Project) in the background of BRRI dhan28, BRRI dhan29, BRRI

dhan63. BC2F1 seeds of BRRI dhan28, BC1F1 seeds o
BRRI dhan29 and BRRI dhan63 were harvested| for
further advancement.

26 | Linkage and QTL mapping of BR16 F1 seeds weoelyred by hybridization between BR[L6

and a universal blast susceptible variety US2 ifhan
2019. Further BC1F1 seeds were produced througk |bac
crossing with US2

27 | Screening of rice germplasm again8imong the tested local germplasm, Acc. No. 5058420
sheath blight RLH), Acc no. 499 (25% RLH) and Acc no. 4362 (30%

RLH) showed moderate resistance against the sheatt
blight disease.

28 | Screening of advanced breed|my total of 833 advanced breeding lines including QY
lines against bacterial blight (TRB)| AYT and RYT materials were inoculated with most

virulent bacterial blight (BB) isolate during Bo2819-20
season. Among them 139 materials were found resista

29 | Development of blast resistamlAmong the tested 3982 lines (LST), 38 lines were
varieties using differential systepselected as neck blast resistant from Cumilla ané |3
and molecular Markers lines were selected from Gazipur mostly based @n th

yield performance.

30 | Studies on the genetic mechanism Aftotal of 625 markers were surveyed for polymospin
rice blast and gall midge resistancgudies between BRRI dhan33 and US2 and 184 marker:
in BRRI dhan33 showed polymorphic. The phenotyping against neaktbl

disease has completed.

31 | Detection of novel loci underlyingFor developing resistant variety, candidate resigjanes
rice blast and BB resistance Dp®i9 for blast andXa21l for BB have already identified
integrating a genome-wideusing differential system in Bangladesh. IRRI hiasaaly
association study and evaluation|afone rice genome sequence (3K rice genome datapase
resistant genes in the background ofcluding Bangladeshi 186 germplasm. Data showad|th
186 local germplasm in Bangladesh6.45% germplasm harboured blast resistant Pi9 gade

18.28% harboured BB resistarXa2l gene in their
genetic background. In addition, 12 materials Wetmd
those harboured botlPi9 and Xa2l in their genetig
background.

32 | Development of Blast Resistanc€o design a CRISPR/Cas9 targeting the OSERF922 |gen:

Rice

by CRISPR/Cas9-Targeteth
Mutagenesis of the OSERF922 gendCTCCTTGGGGTTTAGCGC-3 was a protospacer

rice, a 19bp nucleotide sequence '-

adjacent motif lying within the ERF922 coding seoue

32
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(LOC_0s01g54890). The target site was ligated \aith
intermediate vector SK-gRNA sequence.

33 | Screening of advanced breeding liremong 40 materials, none of materials showed r@sist
against Sheath blight of rice reaction against the disease.

34 | Disease reactions and total of 24 upland germplasm was evaluated anud [fo
characterization of upland ricggenotypes namely Chirikata 2, IR 5533-50-1-10, #3%
germplasm PP 871-1, and Ja No Nag were found resistant to

moderately resistant against all diseases and gagre
yield under natural infection.

35 | Screening of INGER materigl$Among 91 tested materials, 22 entries found astati
obtained from IRRI against blast
disease of rice, Boro 2019-20.

36 | Screening of advanced breediymong 30 advanced breeding lines, only one line
lines against blast disease of ric€BR9891-8-2-1-41) showed as resistant.

Boro 2019-20

37 | Screening of INGER materiglAmong 168 INGER, twenty-nine showed moderately
against bacterial blight disease resistant against major BB isolate but no resistant

material was found.

38 | Screening of advanced breed|mgut of 54, only one genotypes was found as registadh
lines against bacterial blight (BB)Y3 materials as moderately resistant in T Aman19.
disease during T. Amanl19 and Bartm Boro19-20, Among 37 tested germplasms; two @and
19-20 four materials were found as resistant and modegrate

resistant, respectively.

39 | Evaluation of effective chemicaFive fungicides namely VAI-Two 35 SC, SR TOP 32.5
against Sheath Blight disease of ric&C, Cropstar 32.5 SC, Ulka Plus 35 SC and Adming|To
T. Aman 2019 35 SC of 20 tested fungicides-controlled sheatighli

disease successfully (equal or above 80%) in b&RIB
Gazipur and Rajshahi Farm.

40 | Control of rice seedling blightAmong the tested fungicides six fungicides eg.xAli

disease Azonil. Limostar top, M-zole and Tramp were found
effective as like the standard check fungicide Aarisop
which produced no infection.

41 | Evaluation of new chemicals again#t total of 22 new chemicals including trooper (dkec
Blast disease of rice were evaluated during Boro season, 2019-20. Among

them, only 7 fungicides (mostly Tricyclazole group
fungicide) were controlled more than 80% blast as&e

42 | Factors affecting rice tungro diseaselLH population was very low in insecticide spraygeed
and its management in Cumillded and main plot compared to control plots. Thatier
region parameters greatly influenced the population of GhH

in rice field. High temperature and Ilow rainfall
encouraged the GLH population.

43 | Biocontrol of Soil Diseasgd~or biocontrol, the rhizospheric bacteria were asad

Associated with Rhizosphere of Ri
(Oryza Sativa Subsp Japonica

Japan

cand molecularly identified. The results indicatduatt

isolated bacteria were able to suppress Bactergalf

Blight and Sheath Blight disease 78% and §

33

DAR17225040 and DAR17225017 were 99% similar
Growing Field in Kansai Region,Bacillus aryabhattai and Bacillus megaterium The
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respectively, under greenhouse conditions.

Entomology Division
Table 2
Research Progress 2019-2020

Sl.
No

Research Progress

Expected

Program area/Project (Duration)

output

Project: SURVEY AND MONITORING OF RICE ARTHROPODS
Expt. 1. Pest and natural enemy incidence at BRRbafm, Gazipur
Duration: Long term

Progress: Rice insect pests, their natural enemies and cramade
intensities in six habitats (seedbed, rice ratgpass fallow, irrigated rice
rice bund and upland rice) were monitored weekly 10 complets
sweeps from each habitat at BRRI research farmjp@azThe overall
insect pest incidence was low in all the habitatsl &eason excejf
grasshopper (GH). Grasshoppers, green leafhoppeH)(@Gnd white
leafthopper (WLH) were the most abundant pestslihadditat and season
Grasshopper was found highest in rice bund (2008y2eep) during Au
season followed by grass fallow (9.17) and seedbe2b). But the trenc
was change in T. T. Aman and Boro season and foigitest in seedbe
and irrigated rice (29.37 and 4.29/20 sweep regpmdygl. No definite trend
was observed in case of incidences of differergdtssin various seasori
Total insect incidence was highest in grass falloabitat followed by

seedbed and rice ratoon during Aus season the tsasdchanged in T.

Aman and Boro season. Seedbed and irrigated rice mere harbored g
insect pests in these two seasons respectivelyinAgansidering seaso
higher incidences of insect pests were found in &us T. Aman seasor
followed by than the Boro season. Spider (SPD),sgdrfly (Dam. fly),
ladybird beetle (LBB) and carabid beetle (CDB) wehe dominant
predators in all the seasons and habitats. Spaderdf highest in irrigate

rice of T. Aman and Boro season followed by ricendwf Aus seasorn.

LBB found highest in grass fallow habitat in Bomason whereas dams
fly on rice bunds in the same season. Irrespeativelifferent natura
enemies more incidences were observed in rice buseldbed, grag
fallow during Aus, T. Aman and Boro season respetti Visual counting
of randomly selected 20 hills showed that the pafpoh and the damag
caused by insect pests were below the ETL in althinee rice seasons.

Insect pests an
natural enemie
,will be
monitored from
different rice
bhabitats and wil
be
ssome models o

lin a long term.
d
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e
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sforecast method

[N

UJ

=

Expt. 2. Incidence of insect pest and natural enems in light trap
Duration: Long term

Progress: Rice insect pests and their natural enemies wersitaned
throughout the year by Pennsylvanian light trapmfrausk to dawr
throughout the year at BRRI headquarter, Gazipdrsax BRRI regiona
stations. The highest number of insect pests wevad at BRRI R/S
Rajshahi followed by Barishal, Habiganj and BRRIQH/Gazipur but
natural enemies was found highest in BRRI R/S Hafjidollowed by

Number of
insect pests an
natural enemie
will be
monitored

throughout the

BRRI RS Barishal, Rajshahi and BRRI Gazipur (Fig. [h contrast,

year and updat

[N

Uy

1]
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incidence of both insect pests and natural enemwigs comparatively
lower in RS Rangpur, Cumilla and Sonagazi.
The abundance of BPH, WBPH, YSB and GLH was obska@ost in all

the locations. The highest number of BPH was oleskeduring the monthpeak abundanc
of November at Gazipur and Rangpur. But that wghdst in December awill
Rajshahi. The highest peak of WBPH was observedcimber at Gazipuf estimated.

but the peak was observed in November at BarisihRajshahi. Anothe

small peak was found in May at Gazipur. The higlpestk of YSB was

observed at Rajshahi in the month of May, followsd Barishal and
Sonagazi in the month of November.

®|nsectpests ™ Natural enemies

120000 1
100000 1
80000 A
60000 A1
40000 A1
20000 A1
0 A

Population size

Gazipur
Cumilla
Barishal
Rajshahi
Sonagazi
Habiganj
Rangpur

Locations

Fig. 1.Total population of insect pests and natural eesmat BRRI HQ
Gazipur and six Regional Stations (RS).

Another small peak observed in the month of Augiissonagazi. Highes

peak of GLH was found in November at Sonagazi fedld by Barishal
Gazipur, Rangpur and Rajshahi.Among the naturangigeemajor peak of
carabid beetle (CDB) was found in the months of ddalger at Habigan
followed by Barishal. Peak of CDB also observetovember at Gazipu
and Barishal. Several peaks of staphylinid be&TEPD) were observed i
the same locations of Barishal. Highest peaks Viemued in March and

October in Barishal. Major peak of green mirid {@MB) was observed

in November at Habiganj followed by Rajshahi andi@ar.

the existent
databank. Also
incidence  ang
be

r

—

—_—

Expt. 3. Survey of rice insect pests in selected Aggecological zones
(AEZ's) of Bangladesh

Duration: Long term

Progress: The insect pest population, their damage interssitnd
abundance of the natural enemies were surveyedgdAuis and T. Amar
2019 in transplanted rice field of Barishal, Rajsh&irajganj, Cumilla
Habiganj and Rangpur region to find out the incadepatterns of majo
insect pests and their natural enemies in diffeAdBZ s of Bangladesl
and to create a data base of insect pests and ahatmemies
Unfortunately, data were not collected during Beeason due to Loc
down situation all over Bangladesh for COVID 19nsdct pests wer|
below the economic threshold level (ETL) during A&19 except YSE

Arthropods
(pests and
nnatural enemy
distribution
rpattern and
nincidence in
different AEZ
kwill be
emonitored.
3 New insect pest

and LR in some areas of Rangpur region. Highe&bwestem borer (YSB

species will be
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found in Rangpur (7.30/20 sweep) followed by Baalq8.42) and Cumilla identified.
(1.63/20 sweep). Leafroller (LR) population wasrfdthighest at Rangpuyr

(3.86/20sweep) followed by Barishal (3.42/20 sweemd Cumilla
(1.28/20 sweep). Abundance of GLH was found highiestCumilla

(4.97/20 sweep) followed by Barishal (2.31/20 swWeepd Rajshahi

(1.60/20 sweep). Irrespective of seasons and mtatspider population
was found highest than other natural enemies. HKighkpider (7.62/2(
sweep) was found in Rangpur followed by CumillaO9620 sweep)
Rajshahi (5.92/20 sweep) and Sirajganj (5.21/20epyveDuring T. Amar
season, YSB population was found highest in Bari¢hd 9/20 sweep

followed by Rajshahi (2.84/20sweep) and CumillazQ220 sweep). But

LR population was found highest in Cumilla (3.138@eep) followed by
Rangpur (2.80/20 sweep) and Barishal (2.64/20 sjveep

= wn

Expt. 4. Impact of lighting period on the catches binsects in light trap
Duration: Short term

Progress: To identify the impact of lighting period on thecidence of
insects in light trap, an experiment was conduate@azipur and Barisha
The insects, which were caught in light trap, weollected every hou
after sunset and continued to monitor at 11:00 PMm immediate sunsg¢
to fist three showed the highest number of insé@gped in light anc
thereafter declined (Fig. 2). Both insect pest matlral enemies showe
the similar trends during the tested hours. Howetver catches of hoppe
and moths showed different trends at different tintervals after sun se
Hoppers show the decline trend with increasing righttime, but moth

shows opposite direction to hoppers (Fig. 2). dicates that moths attract

light at late night. More studies are required denitify the best time t
capture highest number insect using light trap.

uPests =Natural enemies

6PM M 8PM 9PM 10PM 11PM

25 = Hoppers = Moth

Catches LogN

Impact of
Jighting period
rwill be known.

2{Specific lighting
I hour to capture
2dnaximum insec
rsvill be known.

t.

D

8PM 9PM

10PM

11PM
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Fig. 2. Catches of pests and natural enemies in lightataliferent time
intervals at BRRI Research farm. Bar representsné@n value of one-
week catches. Error bar indicates the standard.erro
5 Project Il: BIO-ECOLOGY OF RICE INSECT PEST AND

NATURAL ENEMY

Expt. 1. Collection and identification of outbreakof grasshopper from
Teknaf, Cox’s Bazar

Duration: Short term

Progress: A grasshopper like insect was first seen on Ap8J] 2020 in
about 15 decimal of homestead forest of Uttar Lambidlage Teknaf
upazila, Cox's Bazar (Fig. 3). This outbreak créaepanic among th
local people since the insect was confused withceoent outbreak o

invasive desert locust in two neighboring counthiks India and Pakistan.pest and thei
We collected samples from Uttar Lambari village.8@1692°E, 92.265°N)risk in

on 02 May 2020 and reared in laboratory upto adolils. Cytochrome
oxidase subunit | (COI) gene has been widely @ilizo identify unknowr]

species. We sequenced the COIl gene of the collestedples and

constructed phylogenetic tree. The sample sequehosved 87.589
similarity with known species of spotted coffee sptaopperAularches

miliaris reported in India. Based on morphology and cursequence data

of COI gene it can said that recent outbreak gggsér like insect i\
miliaris (Linn.). The outbreak insect was not new in Badgth. Similar

speciesA. miliaris was previously recorded by Alam (1967) in the then

East Pakistan. In addition, a similar species wss abserved in Bogura

But later it was identified a&. punctatuDrury (Khan and Mannan 1990).

However, the insect infestation of that area (Uttaambari) was
successfully controlled by spraying insecticidesotigh local DAE
initiatives. So, this local problem was not relatedhe recent outbreak
destructive desert locust in some parts of Indid Bakistan. We als

tested the consumption rate of collected inseashEnsect (nymph) ca

consume 1.12 cfrarea of mango leaf/day.
: N L

iaris

Euchorthippus
Euchorthippus
Euchorthippus decli

Euchorthippus

Euchorthippus p
Euchorthippu:

Chloealt;
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Fig. 5. (@) FNIUW Ul VULDTEdK TISECES UN PIdlils OusSeIVed tal Wialnail

(20.874692°E, 92.265°N) village of Teknaf upazi@ox's Bazar.(b)
Neighbor joining phylogenetic tree and the posit@ncollected sampl

(yellow shaded, unknown) among other reported sgebased on COI

anus) sj
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The biology and
feeding patterr]
of insect pest
will be
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gene sequence.

Expt. 2. Bio-ecology of an invasive insect pest,lfarmyworm

Duration: Short term

Progress: Biology of fall armyworm (FAW) was studied at %8 in
greenhouse. It has four distinct life stages iniclgcegg, larva, pupa an
adult. They require approximate 30 days to comple&r life cycle at
summer season, but it varies highly in seasons.

Egg: Gravid female laid eggs in clusters ranged fromid@Q70. The egg
were dorso-ventrally flattened, initially these wqrale green for one dg

turned to golden yellowish and ultimately turnedbtack before hatching.

The female covered a layer of scales on the egg arad this gave mold
appearance. Incubation period ranged 3 - 5 days.

Larva: First instar larvae were whitish with a black headd turneg
greenish brown in the second instar. The thirdaingtas brownish with

three dorsal and lateral white lines. Fourth to #ieth instars were

brownish black and had three white dorsal lines alight lateral line
Black tubercles were found dorsally on the bodyichbears spines. Mo
distinguishing characteristic of FAW was white ireel “Y” shape line

observed on head. Each larva passed through dixafisnstars over a

period of 21 - 30 days at 28 in greenhouse.

Pupa: We reared in petridish and 6 wells cell culturat@lwith artificial
diets. So, pupation took place under food pile mmpetridish. Pupa look
redish brown in color. Male and female can be wiggtished during pupa
stage by looking the distance between genitalia amal slot. Femal
shows longer distance between genitalia and aoiatrsln that of male.
Adult: Adult is brown and shaded gray. The forewings aflenhave
triangular white spots at the tip and close to ¢batre of the wing. Bu
there are no distinct marks of white spots obsemwedhe forewings o
female. At adulthood, we can identify male and flEmadult using thig
distinguish characteristics found on forewings. ldwer, the hind wings @
both male and female are iridescent silver-whitd\&inarrow dark borde
Adults lived 8 — 12 days.

Details biology
cand feeding
pattern of fall
armywormin

sBangladesh will
e determined.
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Expt. 3. Impact of salinity on rice insect BPH ad rice growth
Duration: Mid term

Progress: The experiment was established in greenhouse antoibgy
Division, BRRI, Gazipur. Five levels of salinity .@® 4.0, 6.0 and 8.
dS/m) including control (0.0 dS/m) were used aattment. Plants of BRR
dhan47 in earthen pots were used in this experinddter hatching, tota
numbers of BPH were highest in control followed4gnd 2dS/m. Ther
after declined with increasing salinity level. Aftel5 days, highes
population of BPH developed at 0dS/m and 2dS/mthadowest was a
8dS/m salinity (Fig. 4).
The reason behind the highest population of BPH feasd at 0dS/m]

Biological
Dparameters 0
IBPH at elevatec

might be due to growth and development of plants etter in contro

than the saline treated plants. Nymphal surviveg rgas also highest indetermined.

0dS/m and lowest in 4dS/m. In higher salinity lgvelant growth
hampered therefore BPH could not get sufficientdfom the plant. Thi

salinity level
ewill be
tgenerated. Hov
tsalinity

influence the

BPH in rice field

will be
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might be a cause for low survival rate in highrsgjilevel (Fig. 4).
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8dS/m 6dS/m 4dS/m 2dS/m 0dS/m

Salinity level

Fig. 4. Effect of salinity on population development of Wroplanthopper
during July19-June 20.

Project III: BIOLOGICAL CONTROL OF RICE INSECT PESTS
Expt. 1. Leveraging Diversity for Ecologically Based Pest Management
Duration: Mid term

Progress: Three experiments on Leveraging diversity for ecologically
based pest management were conducted in BRRI farm Gazipur, BRRI RS,
Rajshahi and farmers field in Alimganj, Paba, Rajshahi during T. Aman
season and 5 experiments in Boro season to conserve natural enemies in
rice field and to validate eco-friendly insect pest management technology
in farmer’s field. Two treatments were used in all locations i.e., Ti=Sesame
and cosmos flower were grown on rice bunds, T,=Farmers practice i.e.
prophylactic use of insecticide. Insect pest infestation both in T. Aman and
Boro seasons in all locations remains below the ETL in both the treatments
T, and T,. In T, insecticide were used 3 times. Irrespective of seasons and
locations more natural enemies were observed in T; where flowering
plants/sesame grown on rice bunds. Brown plant hopper and YSB egg
parasitisim and RLF larval parasitism observed highest in T (23.67, 34.25
and 29.23% respectively) compared to T, (3.60, 0 and 4.4 respectivley) at
BRRI, Gazipur. Though grain yield obseved simillar both in T;& T, (5.60
and 5.65 t/ha respectivley). But additional sesame produced in T; which
increase the rice equivalent yield (REY) in T. Aman season. In T,
insecticide used 3 times during T. Aman season but yeild was simillar to
that of T,. But extra profit comes from T; with additional sesame
production and no use of insecticide. More or less simillar results were also
observed from five experiments of Boro season. Highest natural enemies,
percent RH egg parasitism by Trichogramma zahiri, YSB egg parasitism
by T. chilonis & Telenomous rowani and BPH egg parasitism by Anagrass
sp. were observed in rice field with nectar-rich flowering plants on bunds.
However, least natural enemies and parasitism were found in rice field
where three times insecticides were applied. Moreover, there was no yield
reduction observed in rice field surrounding by flowering plants on bunds
compared with insecticide application. So, farmers should avoid the toxic
and hazardous insecticides to control the insect pests by growing nectar-
rich flowering plants on the bunds of rice crop.

The use of
insecticide will
be reduced at th
early crop stage
by enhancing
the buildup of
different natural
enemies in rice
agro-ecosystem

[¢)]

UJ

Expt. 2. Study on entomopathogenic fungi to control BPH
Duration: Mid term

Efficacy of
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Progress: The study was conducted at Entomology greenhouR&I Bo
isolate the fungi from naturally infected BPH and know the
pathogenicity of entomogenous fungi against BPHtdddBR3 plants wer
infested by 10 3rd-4th instar BPH nymphs of greesleopopulations an
confined by mylar film cages. Two different dosdseatomopathogeni
fungi were sprayed to the plants. There were comlants with BPH
without any spraying of fungi. Number of alive BRs collected after 1
3 and 7 days of spraying. No significant differemees found on mortality

of BPH after 1 and 3 days of inoculation of fungingared to control.

However, fungi showed 33.0 to 41.7% efficacy totoarBPH after 7 days
of inoculation, which was significantly differeroim control.

entomopathoger
ic fungus agains
eBPH  will  be
ddetermined.

n
s
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Project IV: CROP LOSS ASSESMENT

Expt. 1. Effect of dead heart and white head on gra yield of BRRI
rice varieties

Duration: Mid term

Progress: The experiment was conducted at BRRI research f@&amjpur
to determine the yield loss and recovery abilibé8RRI dhan87 againg
stem borer damage. Four hills were randomly selediagonally from
each plot and infested with thé Instar larvae of one egg mass after
days after transplanting (DAT). Another four hiitem the same plots wer
also selected as control. On an average 0.94% o=t and 2.81% whit
head observed when rice plant was infested at 3%. OAere was nc
significant difference was found in tiller and peaei per hill betweer
infested and un-infested hill. But significantlygher filled grain numbe
(929.31/nill) was found in infested hill compared tin-infested hill
(736.63/hill). As a result, grain weight was foumidhest (22.22 g/hill) i
infested hill compared to un-infested hill (16.66ill). This indicated tha
when YSB larvae damaged any tiller of a partichifirthe plant produce
additional tiller of the same hill, which comperesahe loss of damage
tiller. If YSB damages panicle of a hill plant siyppmore nutrient tq
another panicle. As a result, more filled grain hemwas found in othe
panicle of infested hills. So, no yield loss wasrfd by the damage of YS
at early crop stage when dead heart and white tezadin below 1 and 39
respectively. BRRI dhan87 compensate the dead hLartby producing
additional tiller and white head damage compenbgt@roducing more
filled grain in other panicles of the same hill.idtone-season results
need further study to confirm it.

Damage,
loss and
trelation
infestation
3Bverity in YSB
grone areas wil
ebe assessed.

) Compensation

1 abilities and
ryield losses of
different rice
varieties due tq
[ stemborer
sinfestation  will
e known.

yield
itg
to

=

o

1Y
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Project V: EVALUATION OF CHEMICALS AND BOTANICAL S
AGAINST RICE INSECT PESTS

Expt. 1. Test of different insecticides against may insect pests of rice
Duration: Long term

Progress: A total of 132, 09, 10 and 4 commercial formulasoof
insecticides were evaluated against BPH, YSB, RbH &ace weevil
respectively. Among them 124, 03, 03 and 04 weuadoeffective agains
BPH, YSB, RLF and rice weevil respectively. Amontj the tested
insecticides 36 bio-pesticides were found effectigainst different insect

Effective
insecticide  will
be identified ang
recommended
for registration
in Bangladesh.
t

5.

12

Expt. 2. Fumigation action of botanical oils agast stored grain insect

Non-chemical
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pests

Duration: Mid term

Progress:The experiment was conducted in the field lab dabEmlogy
Division. Airtight glass fumigation chambers (12x12 inch3) with
sliding doors were used for this study. Both neaih @ahogany oil mixed
with 70% ethanol. Five (5) ml from mixture were ¢gea in mosquito
liquid vaporizer machine (Good knight), each goadykt was placed into
the respective glass fumigation box, and the bosee tightly closed.
Ten insects, rice weevils (adult) and angoumoiggreoth (adult)
collected and kept them in fine mesh cloth covgedtic jar (capacity 50
ml). The plastic jars were carefully placed in thmigation chambers ang
the chambers were closed quickly. Fumigation procedontinued for 48
hours. Experimental units were arranged in corepleindomized desigt
(CRD) with 8-12 replications. At the end of the figation period, insects
were transferred to plastic jars containing natdret (rice grain). Final
mortality, deformation was watched for seven days.

The results indicated that mahogany oil fume cagggdficant mortality
to both rice weevil and angoumois grain moth coragdo the control.
However, the neem oil did not cause significantli¢i@e tested insects
compared to the control. Mahogany oil caused 990 Bt41% death
whereas neem oil caused 12.2 to 22.7% in the remvivand angoumois
grain moth respectively. This study indicates thatogany oil would be
an effective product for controlling stored gramsect pests through
fumigation process. However, more research is requor mechanism of
this mortality by mahogany oil.

biopesticide will
be identified for
stored grain
insect pesl
control.

O
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Expt. 3. Analysis of insecticide residues in r&c

Duration: Long term

Progress:In this study we detected pesticide residues frioemsample
using LC-MS. Four ml (4 ml) of water was added t@ @f rice powder in
50 ml falcon tube. Extraction was conducted ac#titsm(ACN) and
AOAC with primary secondary amine (PSA). Detectieas carried out by
an LCMS-2020 fitted with electrospray ionizatiorS{Eprobe operated in
the positive ion mode. The concentrations of chitvemiliprole were
0.028 and 0.055 mg/kg in Chinigura and Jasminraspectively. The 0.2¢
mg/kg thiamethaoxam was also found in Indian fit@wever, the
detected amount of both chlorantraniliprole (MR14 éhg/kg EU) and
thiamethoxam (0.6 mg/kg) in the samples were bel@aMaximum Limit
of Residues (MRL).

Pesticide residug
remained in rice
would be
known.

Human health
risk due to rice
3consumption
would be
identified.

A1%
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Expt. 4. Use of nanoparticle for controlling ri@ insect pests

Duration: Long term

Progress:Despite the fact that there are several availdb#enative
methods, pest control is still largely based onube of pesticides, in the
sense of organic chemical-based ingredients tlestaplied on the crops,
the commodity, or the urban environment. Receniyoparticle shows a
promising environmentally safe technology to conitieect pests. In this

Effective nano-
particle against
rice insect pest
will be
identified.

study, we tested two nanoparticles including Ag @acdagainst brown
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planthopper (BPH). These two nanoparticles wertedifrom a Japanese
Professor Dr Enoch Y. Park. The efficacy of Ag &dnanopatrticles
against BPH was tested at three different conceois (500, 250, and 12
ug mL-1), which were prepared by dilutions with distlieater. Distilled
water was used as a negative control treatment1%eatays-old rice
seedlings were dipped into each nanoparticle swiwt three
concentrations. After 60s seedlings were removeah the solution and
allowed to air dry. The rice roots were wrappedmistened cotton. The
treated seedlings were then placed into a 25 mniuies. The % -4™

instar nymphs of BPH (10) were released into eashttibe. The test was

conducted at 27 + 1°C and 16:8 h L:D. Mortality wasorded after 48 and

120 h. The nymphs were considered dead if thegddd move when
gently prodded with a fine bristle. Both Ag and @ano-particles showed
below 20% mortality of BPH nymph. This result inalies that tested
nanoparticles are not effective against BPH. Howe%g nanopatrticle
showed comparatively higher mortality than Cu agaBPH. More
experiments with new synthesis nanoparticles aengd to test again.

15

Project VI: HOST PLANT RESISTANCE

Expt. 1. Screening of advanced breeding lines agatmajor insect
pests of rice

Duration: Long term

Progress:A total of 290 advanced breeding lines and INGERRRIN
materials were evaluated at green house of Entawalwvision to identify
resistance sources against major insect pestseofAmong them 7
breeding lines (Path 2441, IR98849-GAZ-2-2-4-1, B&®27-4-1-18,
BR9880-2-2-2-1, BR9880-40-1-3-34, BR9880-45-2-2288
BR(Bi0)10376-AC11-3-1 ) and two IRBPHN lines (SVISB SVIN351
and SVIN357, SVIN266 ) showed moderately suscepiitore 5)
reaction to BPH, 6 breeding lines {BR (Bio) 114428-14-3, BR 9669-
21-2-1-19, IR 98841-GAZ-4-2-1-2, IR98841-GAZ-8-113-
BR(Bi0)10376-AC9-1-3 and BR(Bi0)10376-AC11-3-1)} meefound
moderately susceptible to WBPH and 4 breeding|Bie(Path)12452-
BC3-16-19, BR (Bio) 11447-3-10-7-1,IR 105837-8-43dnd BR 9891-
19-2-2-8 ) to GLH (Score 5).

Susceptible Check: BR 3 (for all), Resistant ck7A2IR64 Scores were
made according to SES. BPH= brown planthopper, WB®RHite-backed
planthopper, GLH= green leafhopper, R= resistatrés0-1), MR=
moderately resistant (3), MS= moderately suscep{th), S=susceptible
=7).

BPH resistant
rice breeding
will be
identified and
used for further
resistance
breeding
program.

16

Expt. 2. Identification of BPH resistant source$rom local germplasm
Duration: Long term

Progress:A total of 500 rice germplasm were evaluated agdifd in
the net house of Entomology Division to identifyBBResistant rice
accession. Among them 31 rice accessions namel88;c
Acc481.Acc482, Acc485, Acc486, Acc487, Accd90, AsebAcc572,
Acc577, Acc578, Acc579, Acc589, Acc591, Acc601, @2, Acc614,

Acc694, Acc719, Acc811, Acc812, Acc834, Acc860, 3ot, Acc875,

BPH resistant
rice germplasm
will be
identified and
used for further

42
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Acc883, Acc884, Acc885, Acc994, Acc995, and AccShbwed resistance
moderately susceptible reaction (score 5) to BPH. breeding
program.
17 | Expt. 3. Suppression of serotonin synthesis ifice using CRISPR Cas9
genome editing tool for insect control BPH and YSB

Duration: Long term

Progress:The oligonucleotide sequence of target insertiath gfa
CYP71A1 gene was purchased from Macrogen compaagéizing
Genomics, Seoul, Korea) via Biotech Concern (DhBleagladesh). The
SK - gRNA vector was cultured overnight in 25ml [[Buria-Bertani)
liquid medium added with ampicillin antibiotic amiNA was extracted
from cultured cells using the FavorPrep Plasmid DRkraction Mini Kit
(Cat No. FAPDEO50, FAVORGEN, Biotech CORP, Taiwdrified SK
- gRNA was quantified using NanoPhotometer® (ImpBanbH,
Minchen, Germany) and 1 ug DNA was used for eagbstion reaction.
The DNA of SK-gRNA was digested with Aarl restrarienzyme for
ligation with target gene. Respective amount oheaamponent in a

restriction reaction was taken in a 1.5 ml micretand incubated at 37°C

for 60 min. After 60 min, the digested product wascked using agarose
gel electrophoresis and digested SK-gRNA DNA wasragurified from
agarose gel using FavorPrep Gel/PCR purificationi it (Cat No.
FAGCKO001, FAVORGEN, Biotech CORP, Taiwan).

1 2 3 4 5 6

CYP71A1

CYP71A1
CYP71A1-SK-gRNA

CYP71A1
CYP71A1-SK-gRNA

CYP71A1
CYP71A1

CYP71A1
CYP71A1-SK-gRNA

CYP71A1
CYP71A1-SK-gRNA TATTAGTACCACCTCGGCTATCCACATAG

b CYP71A1 GTCGC
GATCCGTGGCAGGTCGC

CYP71A1-SK~gRNA

Fig. 5. (a) Electrophoresis of digested SK-gRNA for ligatwith target
site of CYP71A1. Lane 1: SK-gRNA; lane 2: Blankydés 3 — 6: SK-
gRNA digested with Aarl. (b) Alignment of the omgil target site of
CYP71A1 and the sequence of recombinant CYP71AIgBRKIA. *
indicates the similarity between original targé¢ sind recombinant
CYP71A1-SK-gRNA.

In the production of CYP71A1 knockout (CYP71A1-Kf@Me plant, a 19
bp fragment (5'- GGTCGCGTTGAGGAGGAGC -3') of CYP7iLgene
was designed as the target and inserted into #tterveC1300-cas9 for
CRISPR/Cas9 knockout. The purified SK-gRNA DNA ditgl with Aarl

CYP71A1-SK-gRNA AGGCTTGGGTAAKTWGTYWTYWCGWYGCAYYTGMTRCRCRATS SAKTAY TMMGGAATCT

CYP71A1-SK-gRNA ACTGGTGCTACCAGCAAATGC TGGAAGCCGGGAACACTGGGTACGTCGGAAACCACGTG

CYP71A1-SK-gRNA TGTGAAGAAGTAAGATAAACTGTAGGAGAAAAGCATTTCGTAGTGGGCCATGAAGCCTT

restriction enzyme was used for ligation with tanggt of CYP71Al. The

resistant rice
variety will be
developed.
Advanced
genome editing
tools will be
adopted in rice
insect pest
management in
Bangladesh.
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target part of CYP71A1 gene was inserted at the Asite in SK-gRNA
following the ligation protocol. The target fragnt&i CYP71A1 gene anc
SK-gRNA vector were ligated in a reaction mixtuontaining 3ul target
fragment (primer F+R), 20 — 50 ng of SK-gRNA fragre.5ul of 10X
buffer (T4 ligation buffer) and 0.5l of T4 DNA ligase, followed by
incubation at 16°C for 8 h (overnight). After 85wl of ligation reaction
product was transformed into chemically DHEells following the
standard transformation protocol. The transfornmatimduct was kept for
culture in LB plate at 37°C for overnight. Reconmdmh SK-gRNA was
checked by PCR, electrophoresis, and sequencirggpiifified
recombinant SK-gRNA vector DNA was sent to Natidmngtitute of
Biotechnology (NIB), Savar, Dhaka for sequenci@gquencing result
shows 100% similarity with original target sequeaod recombinant SK-
gRNA — CYP71A1 (indicated by *) (Fig. 5). The recoimant SK-gRNA —
CYP71A1 will be cloned again into pC1300-Cas9 vefio next step.

18

Project VII: INTEGRATED PEST MANAGEMENT

Expt. 1. Use of solar light trap for insect pest maagement in crop field
Duration: Mid term

Progress:Pilot scale research and field trials were conduoteice field
in BRRI research field, Gazipur. Twelve solar ligtatps were installed at
West byed research field and insect pest catcbes éach light trap were
recorded every day. Significant number of insestpéhat can cause
damage to rice were caught in each month (Figdighest numbers of
insect pests were trapped in October followed meJnd November and
lowest number of insect pest were caught in Janiighest number of
GLH and YSB were recorded in October 2019 (FigAéhong the natural
enemies, staphylinid beetle commonly trapped imalhths and highest
abundance was observed in June followed by Ociéligr6). The
predator green mirid bug was found in May, Junegper and November
This result indicated that solar light trap wouksldpromising tool for
monitoring and integrated pest management (IPMicanfield.

1200

1000 Caseworm

= Leaffolder .
Yellow stem borer (YSB)
= White leafhopper (WLH)

@
o
=3

= Green leafhopper (GLH) |

Insect (no.)/Trap
@
3
5]

a
-]
=3

Environment
friendly insect
pest
management
technology will
be developed.
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u Lady bird beetle
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Fig. 6. Monthly catches of insect pests and natural enemiesolar light
trap at BRRI, Gazipur. Each bar segment represbatmean valug
of three trap catches.

A1

19

Expt. 2. Use of sex pheromone to control rice dé&oller,
Cnaphalocrosis medinalis

Duration: Mid term

Progress: Pheromone lures were collected from China and tseteld
evaluation in Gazipur at T. Aman 2019. The optinig¢nd of used
pheromone was Z11-18:Ald, Z13-18:Ald, Z11-18:0H &1i8-18:0H at 5

ratio of 3 : 25 : 3 : 3. The optimal dosage is p0Z13-18:Ald per poly-

Alternate insect
pest
management

| option could be
explored.

vinyl chloride (PVC) tubing lure. Traps were ingal in three blocks of Use of chemical

West and East byed of BRRI research field. The wap placed in rice
field @ of 15-20 traps/ha. Significant number oéffelders that coulc

cause damage to rice were caught in each pheromamet each block.

Catches of leaffolder in trap varied in differefodk of BRRI researck
field (Fig.7). Highest number of leaffolder was caught in A bladkVest

byed. This result indicates that pheromone trafery effective to monitor

as well control leaffolder in rice field.

360

300

240

180

1204

Leaffolder catches (No.)/Trap

)]
<]

A B C A B (o]
West Byde Block East Byde Block

Fig. 7. Catches of leaffolder in pheromone trap at BRREi@a during T.
Aman 2019.

binsecticide will
l be reduced.

L
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Expt. 3. Strengthening environment friendly resarch on insect pests
for rice yield maximization
Duration: Mid term

Farmers will be

Progress: The experiment strengthening environment friendlsearch on benefited for
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insect pests for rice yield maximization was coriddan farmer’s fields ta
demonstrate sustainable insect pest managemenicpsan farmer’s field
and to reduce insecticide use in rice production.tcdal of 100
demonstrations were established during the remgpriperiod, which
covered 93.57 acres of land in 24 districts. Onetiggo of each farmer’s
field was remained under the respective farmerpesusion without any
intervention treated as,T(Farmers practice). The other portion W
managed with BRRI recommended practices treated;dResearcher
practice). BRRI released popular varieties inclgdimew varieties wer
used in different locations of Bangladesh. Sameetias were used both
T, and L. In Ty, rice field was refrained from insecticide use tap30

controlling
major insect
pests of rice by
using BRRI

5 recommended
practices.

as

S wm

days after transplanting (DAT) to increase natwaémies in rice field|

Insect pest in the rice field was monitored forhtig by sweeping an

visual counting of randomly selected 20 hills. Parg @100/ha was algo

used in T and insecticide used ETL based or not. ntréated plot th

farmers were used 3 times insecticide to contrel ittsect pests. On an

average 0.48 t/ha yield increase in researcherdigeaplot compared t
farmers practice plot. The national average yied & 20-25% but in th
demonstrations irrespective of seasons and vagid¢hie yield gap wa
observed 9.27%, which indicated yield gap also cedu The dem
farmers sometimes tried to follow the researchesstite also. So yiel
gap reduced to some extent. As a result, 18.24 tmditional rice

produced in researchers practice plot comparecatimefrs practice plagt
during the reporting year. Not only that insecticigpplication reduced 2

times in researchers practice which save inseeti¢@D kg (granular). Th
market value of this insecticide is 91,200 /- (typene thousand tw:
hundred) only. Moreover, it saves environment fiasecticidal pollution
Most of the farmers in Bangladesh habituated to grsaular insecticids
during ' urea top dressing without thinking its need. Thed farmers o
these programs are motivated that no need to geetinide application g
early crop stage (30-40 DAT). So, it needs suchetypf more
demonstration in farmers field all over the Banglsiul

= (D \=)

—t

|
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Expt. 4. Landscape structure influences the natal pest control
services in rice field

Duration: Short term

Progress: We conducted 10 field experiments at Patuakhali Satkhira
during Boro 2019-20 seasons in Bangladesh. To duahe pest contro
services in rice field, we released 10 gravid brghanthoppers (BPH) in
cage confining 9 hills. We also released 10 BPIdtiver four open place
in the same field, which were exposed to naturanmgas. Natural pes
control agents get chance to destroy planthoppeds its eggs within
exposed area. Fields were monitored every altermakay to check eithe
any natural enemies enter into cage and to beragediup to crop harves
Results showed that significant number of BPH dgwed in cage, whic
can cause damaged to grain yield. Natural enengsrayed almost a
BPH released in field and reduced 95% and 80% pepulation in
Satkhira and Patuakhali respectively. Populationeligpment in cage

How landscape
structures
insects’
aabundances in
sagro-ecosystem
twill be known

r
t.
N
|

U

significantly higher than in open field becauseurat pest control agen
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including LBB, spiders, staphylinid beetle, and egremirid bug were
active in the field. This result indicates thatrsfigant amount of naturg
pest control services occurs in crop field. Morepwese recorded th

number of two predators, ladybird beetle and sgidieym studied fields|.
Significant higher number of LBB and spiders waseaslied in Patuakhali

than that in Satkhira. To identify the mechanisnthef higher abundang
LBB in Patuakhali we analyzed the landscape stracitt 1000m radius d
each experimental site.

(1%

e

—h
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Expt. 5. Geographic heterogeneity influences trepecies diversity of
rice arthropods

Duration: Short term

Progress:The habitat heterogeneity hypothesis proposeségains with
higher habitat heterogeneity can provide more mictoe coexisting of

How geographic
diversity
influences the

more species. In addition, human disturbance hasigly altered global arthropod

ecosystems especially in the past century and rtinas be an importan
factor modifying geographic diversity patterns. élewe evaluated theg
explanations with geographic diversity data of atseFirst, we measure
the LUM index diversity of Satkhira, Patuakhali a@tattogram district
considering land use patterns of extensive agtelt intensive
agriculture, land without crop and vegetation. Da&ae collected from 3
locations of each geographic area for species sltyeanalysis. Samplin
was conducted at three stages of rice growth ih &atd. Results showe
that Chattogram has abundant very highly diverdiieea (mixed naturg
followed by Satkhira. However, Patuakhali has no/J&ghly diversified
areas (Fig. 8). Higher arthropod species divessdyg found in Chattograr
than Satkhira and Patuakhali irrespective crop tiastages (Fig. 8). Thi
can be explained that higher arthropod diversitys wabserved ir
Chattogram due to its very high diversity indexg(F8). Thus, highe
habitat heterogeneity of Chattogram induces thehdrignumber of
arthropods in crop field.

S0200E

LUM Index
asuring diver

tdiversity in rice
sdield will be
ddetermined.

N

D

_ O QO
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Sl. | Research Progress Expected
No Program area/Project (Duration) output
25
= Early tillering = Mid tillering
2 4 mBooting
g 1.5 1
5
0.5 4
0 4
Satkhira Patuakhali Chattogram
Fig. 8. LUM index of three geographic studied areas indbatesh (upper
panels). Species diversity (Shanon index) at thesgraphic areas in
Bangladesh (lower panel). Error bar indicates thadard error.
23 | Project VIIl: VERTEBRATE PEST MANAGEMENT

Expt. 1. Ecologically based management of rats inae field

Duration: Mid term

Progress:The use of bamboo trap is becoming a popular artteng
farmers since it can be easily made by local peogieg available
indigenous raw materials. The trap can also besplac crop field easily

for trapping rats. Therefore, a trial was desigteedentify the best food to developed.

attractiveness of rats in bamboo trap. The attrangss of each food was
calculated as the number of rats trapped. Diffef@mds including
coconut, dried fish and paddy were used in thidysaind compared their

attractiveness in rice field. Field trials were dooted at BRRI Charbadna management in

research farm in Barishal. Results indicated tbabout has the highest
power to attract rats in bamboo trap overnighiefdfcondition (Fig. 9).
Significant differences were found among the tesbed in bamboo trap.
Bamboo trap was also applied without any food,fmutat was trapped.
This indicates that bamboo trap can’'t be used witloy food for rat
management. However, more trials with diverse femgrces are

recommended to identify best food for higher attv@ness of rats.

Environmentally
safe rat

management
approach will be

Farmers will be
benefited for
controlling rat

rice field.
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Research Progress
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Program area/Project (Duration)

output

4.5

Rat trapped (No.)
[ )
= a1 N ul

o
o

Cocnut
Fig. 9. Effect of different foods used i

with different foods were placed in rice field dt&badna farm, Barishal.
Bar bearing the same letter did not differ sigmifity at 5% level of
significance. Error bar indicates the standardrerro

A

4
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3
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B
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Dried fish

Paddy Contro

n bamboo trapriatrattraction. Tra

Rice Farming System Division
Table-2

Research P

rogress 2019-2020

Sl

No.

Research Activities

Progress

Development of four-crop croppin
patterns for favorable irrigate
ecosystem in medium highland

Among the six tested cropping patterns the hig
drice equivalent yield (26.40 t Hawas obtained fron
Field pea-Mungbean-T. Aus-T. Aman croppi
pattern followed by Potato-Sweet gourd-T. Aus
Aman cropping pattern (24.47 tha

hest
A

ng
-T.

Identification of rice variety in Borg
Fallow-T. Aman cropping system
high to medium highlands
sustainable productivity

fa

-In T. Aman season, BRRI dhan87 and BRRI dhan71

nyielded significantly higher than BRRI dhan5
rwhereas in the Boro season, BRRI dhan58 ¢
significantly higher yield than BRRI dhan63 ung
different varietal combination of T. Aman and Bd
rice in Boro-Fallow- T. Aman cropping patter
BRRI dhan87-BRRI dhan58 cropping patte
produced the highest total cropping pattern y
among the tested 10 cropping pattern.

7,
jave
ler

ro

n.
Brn
eld
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Sl. | Research Activities Progress

No.

3. Effect of flooding stress onFour anaerobic germination potential genotypes
emergence, growth and yield of ricalong with their donor, recipient and one drought
under anaerobic condition in Borptolerant genotype were tested in field flooded v@th
Fallow- T. Aman cropping pattern 5 cm water in Boro-Fallow-T. Aman cropping

pattern. Among the tested genotypes, Ciherang-
SublAGI-AG2 and IR 15D 1055 vyielded
significantly higher than the check (Ciherang-Supl)
under flooding stress

4. Improvement of Jhum cultivatignFour HYV Aus rice varieties were tested in differen
through the replacement of local riceocation in three districts of hilly region in jhum
with the modern Aus rice in hilly areagultivation system. Highest average yield was found

in BRRI dhan83 which was followed by BRRI
dhan48.

5. Fertilizer management in HYV Aus | Fertilizer application around dibbling hole gavermp
rice in Jhum cultivation than 1 t hd yield advantages over farmers’ practjce

in fertilizer management of Aus rice in jhum
cultivation system in hilly area.

6. Inclusion of Mustard in Boro-Fallow-Mustard was incorporated in Boro-Fallow-T. Aman
T. Aman cropping pattern in the vallegropping pattern in the plain land of hilly areasin
of hilly area locations in Rangamathi districts. Mustard BARI

Sorisha 14-BRRI dhan84-BRRI dhan70 gave 47%
higher REY than the existing check cropping pattern
of Jonokray-Fallow-BRRI dhan49.

7. Intensification of Fallow-Fallow- T.In Chattogram hill tract area T. Aus was introduced
Aman area through the inclusion joih Fallow-Fallow- T. Aman cropping pattern in 24
modern Aus rice in plain land in hillyUpazilas. In T. Aus season, the grain yield of BRRI
areas dhan48 ranged from 4.21 to 4.66 t‘hand BRRI

dhan82 ranged from 4.41 to 4.61 f'ha different
upazilas. BRRI dhan70, BRRI dhan71 and BRRI
Hybrid dhan6 gave the average grain yield of 449,
4.63 and 4.63 t haat different locations. Thus
inclusion of Aus rice in existing Fallow-Fallow-T.
Aman cropping pattern and using appropriate| T.
Aman varieties the productivity could be increased
significantly.

8. Piloting of  cropping patternUnder piloting of cropping pattern technologies
technologies to increase the tot@rogram, among the evaluated cropping patterns
productivity in Kishoreganj andBARI Alu 32-BJRI Tosha Pat 8-BRRI hybrid dhan6
Khulna cropping pattern had higher rice equivalent yield

(27.39 t ha), which was 171% more vyield than the
existing cropping pattern, Boro-Fallow-T. Aman
followed by Mustard-Boro-T. Aman cropping
pattern in Kishoreganj. In Khulna, incorporation|of
Mustard in existing cropping pattern, Boro-Fallow;T
Aman increased 28% REY.

9. Improvement  of  Boro-Fallow-T.Improved cropping pattern, Mustard-Boro-T. Aman
Aman cropping pattern throughand Mustard-Mung bean-T. Aus-T. Aman produced
inclusion of oil seed, pulses and Au3.76 and 16.23t/ha rice equivalent yield compared
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No.

Research Activities

Progress

rice

to the check cropping pattern of 8.38 t/hathe
farmers’ fields of Shreepur, Gazipur.

10.

Productivity evaluation of differer
cropping patterns in saline ecosyste

fThe experiment was conducted at Dhigholia, Dag
mnd Daulotpur, Khulna with the four croppi
patterns; CP Mustard (BARI Sorisha-14)-Bor
(BRRI dhan67)-T. Aman (BRRI dhan76), £f
Wheat (BARI Gom-25)-Sesame-T. Aman, £
Watermelon—Fallow-T. Aman, GPBoro-Fallow-T.
Aman. Watermelon—Fallow-T. Aman yielded (23.
t ha') 121% higher rice equivalent yield than t
existing Boro-Fallow-T. Aman cropping pattern.

ope

ng
0]
D

P

90
he

11.

Screening of exotic date palm
(Phoenix dactyliferpgenotypes for
agro-forestry in the drought-prone
ecosystem

A research initiative has been under taken
Mujibnagar Complex for the development of e
date palm genotype suitable for Bangladesh.

varieties ofP. dactylifera were planted in 2013 i
BRRI Head Quarter with 500 saplings and ano
one in Mujibnagar Comolex, Mujibnagar, Meherj
with 1100 saplings. As the population was deri
from sexual propagation all the plants are
segregated nature. Among the plant population
male and 30 female plants have been identi
Shape, size, colour and taste of fruits and o
phenotypic characters were different from plant
plant.

at
ite
Ten
n
ther
ur
ved
of
195
ied.
ther
to

12.

Performance of different cropping
patterns for year-round vegetable
production under agro-forestry syste
with exotic date palmR. dactyliferg

Six cropping patterns, consisted of vegetables
tested as year-round vegetable production u
nagro-forestry system with exotic date palm. Amg
the six cropping patterns Pumkin-Mukhikachu g
the highest gross margin of 143.86 thousand Tk
It was followed by Carrot-Mukhikachu (143.5
thousand Tk/ha).

vere
nder
Ng
ave
(/ha.
50

13.

Evaluation of different rice-based
cropping patterns under agro-forestr
system with exotic date palrR.(
dactyliferg

Six rice-based cropping patterns were tested u
yagro-forestry system with exotic date palm. AllEs(
were grown in between the two rows of date p
established at 3 m distance.

DS Aman (BRRI dhan71)-Pumpkin gave the high
gross margin of 67.75 thousand Tk/ha which
followed by DS Aman (BRRI dhan71)-Chilli (57.9
thousand Tk/ha). The lowest GM (29.42 thous
Tk/ha) was from DS Aman (BRRI dhan71)-Barley

nder
)
alm

est
vas
)3

and

14.

Evaluation of different year-rour
fodder production under agro-forest
system with exotic date palmP(
dactyliferg

&ix cropping sequences with the combinations
ryinter and summer season fodder crops were té
in agro-forestry system in date palm orchard. Ci
were grown in between the two rows of date p
established at 3 m distance. Cowpea-Maize gav
highest gross margin of 58.92 thousand Tk/a. It
followed by Oat-Maize CP (47.67 thousand Tk/h
The lowest GM (27.35 thousand Tk/ha) was fr

of
pstec
ops
alm
b the
was
a).
om
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No.

Research Activities

Progress

Triticale-Bhura

15.

Performance of different spices crof
in various cropping patterns under
agro-forestry system with exotic date
palm . dactyliferg

SSix cropping patterns composed of different spices
crops were grown in between the two rows of date
2 palm established at 3 m distance. Among the| six
cropping patterns Fallow-Turmeric gave the highest
gross margin of 184.45 thousand Tk/ha. It was
followed by Chilli-Turmeric (180.51 thousand
Tk/ha) and Onion-Turmeric (171.25 thousand
Tk/ha). The lowest GM (97.45 thousand Tk/a) was
from Fallow-Ginger CP.

16.

Development of Vegetables, Fish ar
Fruit System for shallow Mini Pond.

d’he main components were growing arpid
(Panikachu-3) and fish (Telapia) in the pond, winte
vegetables, summer vegetables and Papaya oh th
bank of surrounding pond throughout the year. [The
gross margin of Aroid+Fish with stocking density:
02 piece/rh was 595%, 503% and 405% higher than
the only fish - Stocking density: 01 piecé/monly
aroid in the pond and Aroid+Fish (Stocking densi
01 piece/m) treatment, respectively.

[ d

Y.

17.

Integrated farming system researé¢farming Research and Development for Livelihood

livelihoo
plain lan

for
the

and development
improvement in
ecosystem

dimprovement in the Plain Land Ecosystem” | at
dTengra village, Sreepur, Gazipur from February
2018. Site characterization for the FSR&D site was
done by baseline survey, direct field observatiod |a
review of the literature to identify problems for
development of packages of technology/agronamic
practices and technology validation and intervemtio
On the basis of problems identified in baseline
survey and site characterization, in total 18 &ty
were undertaken and continued during last two years
(Feb. 2018-Jan. 2020) under homestead production
system, crops and cropping system, livestock system
fisheries system and plantation system. In total 12
cooperator farm families, four from each categdry o

marginal (0.021-0.2 ha), small (0.21-1 ha), and
medium (1.01-3 ha) were selected for intervening
farming systems technologies. In crop component,
high yielding newly released Aus varieties were

introduced in Boro-Fallow-T. Aman and Fallow-

Fallow-T. Aman cropping pattern in that region. On-

farm demonstrations on newly released BRRI

varieties are going on during Aus, Aman and Boro
season. Improvement of the existing cropping system
through replacement of rice variety and non-fice
crops is also going on. In livestock component,
turkey rearing under scavenging system seems to be
a promising option to increase farmers’ incoine.

Pigeon and goat rearing is going on to increasa far
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No.

Research Activities

Progress

income. Homestead productivity was a
increased. On the other hand, farm income as
as consumption of vegetables and livestock prod
of the farmers’ increased significantly. Semi adgu
production system of vegetables, fruits and fish
the derelict pond was highly profitable and farm
are very much interested to this new technolg
Other activities like drumstick plantation, utiltzan
of fallow land under orchard, spraying of fruitesg
is in progress. Fruit sapling distribution, chew
type sugarcane cultivation at homestead, paln

seed sowing etc. were also done.

ng
nyra

Agricultural Economics Division
Table — 2
Research Progress 2019 — 2020

Sl.
No.

Research Progress

Expected output

Farm level adoption and evaluation of modern ricdtivation in

Bangladesh

Objectives:

» To determine the region-wise adoption rate of déifie MVs in Aus,
T. Aman and Boro seasons;

* To estimate the yield of different modern and logeé varieties in
different seasons; and

* To determine the socio-economic and varietal camds to the
adoption of MV rice in different regions.

Duration: Routine work

Research site/ Location: Fourteen Agricultural Ragiof Bangladesh

Status: Completed

Variety wise
adoption rate and
yield be delineated,;
and constraints of
MVs be identified.

Estimation of Costs and Return of MV Rice Cultisa at the Farm

Level

Objectives:

* Delineate input use pattern in modern Aus, T. Araad Boro rice
cultivation;

 Estimate the profitability and risk of modern Ads,Aman and Borg
rice cultivation at farm level.

Duration: Routine work

Research site/ location: Fourteen Agricultural Ragiof Bangladesh

Status: Completed

Profitability, factor
and income share ¢
MV rice cultivation
be estimated.

f

Value Chain Analysis of Aromatic Rice (BRRI dh@hat Jashore

District in Bangladesh

Objectives:

* Map the value chain networks of aromatic (BRRI dit3rrice and thg
process of valueddition along the chain;

Efficient and
emerging value chai

for aromatic rice be

» identified.

» Determine cost, margin and price spread of suppincof aromatiq

=}
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Sl. Research Progress Expected output
No.
(BRRI dhan50) rice; and,
* ldentify constraints and opportunities of value inhaf aromatic
(BRRI dhan50) rice and recommend policy measures
Duration: July, 2019 - June, 2020
Locations: Jashore and Chaugachha
Status: Completed
4 | Farmers’ perceptions of and adaptation strategeesclimate and Farmers’ preference
environmental changes in drought prone north-wesigBadesh about T. Aman rice
Objective: varieties with their
« Delineate farmers’ perception of and responses limate and| most and least
environmental changes in relation to rice produmtio preferred traits be
« Identify the factors affecting the adaptation stgies; identified.
» Estimate economic viability of the dominant crogppattern; and
» Understand farmers’ observation along with theiggastions of the
impact of climate change on farming;
Duration: July, 2017 - June, 2020
Locations: Rajshahi
Status: Yearly Report Completed
5 | Sustainable Food and Nutritional Security of Snhuddler Farmers ine Present fooa
Rural Bangladesh through BRRI Developed Technotogie security situation ir
Objective: Rural Bangladesh
* to evaluate the present food/rice security situmaitiorural Bangladesh); be evaluated.
and » Possible ways for
*to address the possible ways for increasing [ricencreasing rice
production/productivity for achieving food and ntitmal security in| productivity be
Bangladesh. assessed.
Duration: July, 2019 - June, 2020
Location: All over Bangladesh
Status: Completed
6 | Returns to Investment on Rice varietal Resear@angladesh * Returns to
Objective: investment on rice
» Estimate the rate of return of post 1990s BRRIasdel varieties research I
replacing prel990s rice varieties. Bangladesh be
Duration: July 2018- June 2020 estimated
7 | Adoption and Profitability of Modern Rice Cultivan including Nericg Rice cultivation
in the Hilly areas of Bangladesh status in the hilly

Objectives:

» To find out the adoption of different rice varietim different season
, iInput use level, yield, profit, and causes dficating existing rice
varieties;

» To explore the reasons of not using recommenuaats, if any;

» To find out the existing input —output marketingtem in the hilly
areas and

» To identify problems faced in rice production anggest probable

area and problems
and opportunities of

smodern technology
adoption  will be
identified.

solution.
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Sl. Research Progress Expected output
No.
Duration: 2017-2020
Study Locations: Total 10 Upazila (4 from Rangagfrom
Banderban and 3 from Khagrachari) from 3 Hilly dets
Status: Yearly Report Completed
8 | Migrant Wage Workers Adaptation to Health RisliC&VID-19 Virus | Health risk of
in Haor Areas of Bangladesh workers being
Objectives: infected with
» To delineate migrant labours’ health risk manageamgategies to COVID-19 virus
COVID-19 virus. while harvesting
paddy in Haor areas
Duration: July 2019 - June 2020 of Bangladesh be
Study Locations: Netrokona, Kishoreganj and Sunannga assessed.
Status: Completed
9 | Impacts of Super Cyclone Amphan and Farmers’ fatmm in| Impact of Amphan
Southern Coastal Bangladesh on rice production
and rural livelihoods
Objectives: of coastal households
« To delineate the impact of Amphan on rice farming &velihoods off be assessed
coastal households;
» To delineate farmers suggestions for increasingsproduction and
adaptive capacity.
Duration: July 2019 - June 2020
Study Locations: Satkhira, Khulna, Bagherhat artddldnali
Status: Completed
10 | Biophysical and Market Performance of Boro ficélaor Area in Availability of labors
Bangladesh and Mechanization
status during Boro
Objectives: paddy harvesting in
* Availability status and contribution of wage workemd power Haor  areas be
harvester in harvesting Boro rice, assessed
» The cost of harvesting Boro rice under manual ardhanical
operation and
* Biophysical and market performance of Boro cultsvar
Duration: July 2019 - June 2020
Study Locations: Netrokona, Kishoreganj and Sunamnga
Status: Completed
11 | Farmers’ varietal preferences and product grafilsaline ecosystem of Rice varietal
Bangladesh preferences of
Objectives: farmers in coastal
e To delineate farmers’ preferences for developingdpct| regions  will  be
profiles that will help to develop future rice \&ies in the identified.

coastal saline regions of Bangladesh.
Duration: July 2019 - June 2020
Study Locations: Satkhira and Khulna

Status: Completed

Agricultural Statistics Division
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Table-2

Research Progress 2019-2020

SI. No.

Research Progress

Expected output

Project: Stability Analysis of BRRI varieties

1.1 Experiment:

Stability Analysis of BRRI varieties

Research Progress:

» Updated the database on rice yield (from 2001-02 t
2018-19) of BRRI varieties

= T. Aman/2019 znd Boro/2019-20 data collection an
analysis already been completed

b Stability index of BRRI varietie

according to seasons
0

1.2 Experiment/Study:

Study on G X E interaction of BRRI varieties

(In collaboration with Pl. Breeding Div., ARD Regial

Station3

Research Progress:

= Computer programming for analysis has completed

= T. Aman and Boro season data processing and as
already been completed.

effect of BRRI varieties

alysi

Project: Multivariate Analysis of BRRI Varietie

2.1 Experiment/Study:
Region specific BRRI variety adoption: A simple
way of increasing national rice production
Research Progress:
= Secondary data already collected from yearbool

Agricultural Statistics-2017, Published by BBS, Apr

2018 and data analysis has done.
» Primary data collection of T.Aus, T. Aman and Bq
data processing and analysis already been complet

Projection of the national rig

production of Bangladesh

of

Dro
ed

2.2 Experiment/Study:

Maintenance of rice database

Research Progress:

» Data is updating continuously & introducing impart:
related data.

Database on rice and relat
crops.

Year wise GR of Rice Productiq
in Bangladesh
Database on climatic factors
Various climatic maps

&

SI. No.

Research Progress

Expected output

Project: Agro Meteorology and Crop Modeling

Genotype x Environment Interaction

\*2J

e
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3.1 Experiment/Study:

Minimizing Agro Micro climatological Risk Factors
for Maximizing Sustainable Rice Production in
Bangladesh

Research Progress:

Daily weather forecasting and validation of the ®l0
IS going on. Generating agro meteorologi
advisories based on weather forecasting is runnin

1. Forecast and validate daily cr
weather for  sustainable
production.

2. Technical capacity enriches f
crop management and smar
ddisseminates information of dai
caleather forecasting and advisor
gto the farmers.

ric

bp
e

or
tly

y
es

3.2 Experiment/Study:

Simulating of Climate Change Impact on Rice
Growth and Yield in Bangladesh using DSSAT
Model

(In collaboration with Entomology Div., Plant Phgiigy
Div., Soil Science, IWM Div., Plant Pathology Divand
Agril. Econ. Div.)

Research Progress:

Daily weather forecasting and validation of the Eiodg

is going on. Generating agro- meteorologi
advisories based on weather forecasting is runnin

1. DSSAT model validation for th
assessment of climate chan
impacts on rice varieties released
BRRI.

2. Genetic coefficient of eight BRH
released rice varieties will b
estimated.

3. Impact of climate change on ri
rowth and yield will be identified.
cal vield of rice varieties will be
forecasted.

5. Adaptation options for region
rice farmers will be analysed.

e
ge
by

e

Project: Geographical Information System (GIS)

4.1 Experiment/Study:

Suitability Mapping of BRRI dhan87 to of BRRI
dhan89

(In collaboration with Plant Breeding Div., S(
Science Div. and ARD)

Research Progress:

Suitability Mapping (Edaphic) of BRRI dhan87-
and BRRI hybrid dhan6 has been completed.

Suitable and not suitable areas
viparticular rice varieties

39

for

4.2 Experiment/Study:

Climate Mapping of Temperature and Rainfall in
Bangladesh

Research Progress:

Maps of maximum temperature, minimy
temperature and total rainfall 2016and 2017 has
completed

Different climatic factors maps of
Bangladesh.

m
pee
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Sl. No. Research Progress Expected output
4.3 Experiment/Study:
Rice Crop Mapping using Satellite Remote Sensipnice crop map based ¢
Technology in some selected area of Bangladesh classification (early, late and ve
Research Progress: late transplanting rice).
Temporal signature of various types of rice and
others features in barind area were extracted|and
finally rice map has been prepared.
4.4 Experiment/Study:
Prospect of Aus rice area of Bangladesh Determine mouza wise highland
Research Progress: and medium highlan-1 agricultur
= Data collection and analysis already be@mnea for Aus rice in Bangladesh
completed and database were prepared
» Highland, medium highland-1 and total
agriculture area for Aus (Highland and medium
highland-1) were determined
= Maps of highland, medium highland-1 and taqtal
area for aus have been completed
5. Project: Capacity Building Through Training
5.1 Experiment/Study: Skills of BRRI scientists on
Training Program on Experimental Data Analysis| experimental data analysis will be
Research Progress: enriched.
Four types of training was conducted ungder
“experimental data analysis” programme. A total of
150 participants were trained through the training
programmes. The participants of these training were
scientists, AE and SA of BRRI.
6 Project: Information and Communication

Technology (ICT)

6.1 Activity:

“Rice Doctor” Appsfor BRRI
Research Progress:
We have developed BRRI Rice Doctor web and
mobile apps both Bengali and English language.

Develop and Manage and maintg
rice doctor app.

i

n

6.2 Activity:
Mobile Apps of “RKB” (Rice Knowledge Bank)

Research Progress:

RKB is regularly updating with including all varadt
information. It has also included Rice cultivati
methods, rice production methods, soil and fedtil
management, insects and their management, dis
and their management and irrigation & wa

1. Manage and maintain RKB.
2. Extend and update regularly
on routine work.

z
eases
ter

management.
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SI. No.

Research Progress

Expected output

6.3 Activity:

BRKB Website Management 1. Provide more benefit to all users
Research Progress: specially farmers, extensian
» Updated with latest information of Aman, Aus and workers, researchers etc.

Boro rice varieties. 2. Include more information as
= All types of information like Soil and fertilizer  well as national issues associated
management, insects and pest management, |Ricavith rice production and

diseases management and preservation methodsraining.
have been updated.
6.4 Activity:
Dynamic VieVY connectivity systen o Dynamic view connectivity
Bangla searching system and inne .
: system in BRKB.
banner system for BRKB Website 2. Bangla searching system |in
(In coIIaborati_on with training, breeding and athe 3. :?r)]EgrBt.)anner system in BRKB.
research divisions)
Research Progress:
We have developed dynamic view connectjvity
system in BRKB.
6.5 Activity:
BRRI Web Mail and Group Malil 1. Create web mail ID and groyp
Research Progress: mail as per requirement of BRRI
= We have created individual e-mail id into BRRI scientists and officer's usage.
domain for all scientists and all officers as per
requirement of MoA. 2. Manage, maintain and update
= We have created group mail for all scientists, regularly web mail ID, password
officers and regional stations as per requiremént o and group mail for security
BRRI scientists. purpose.
= We provided 120 webmail solutions in this
reporting year.
= BRRI Web mail & Group mail has been hosted at

BCC (Bangladesh Computer Council) server.

6.6 Activity:
Developing secure
Web Mail and Group Mail

system for BR

Research Progress:

» Automatic active & close system (AACS) h
been developed in BRRI web mail.

= In the reporting year we incorporated sec
sockets layer system in BRRI web mail, now
web mail is more secure.

R

2.
as

e
our

Spamming filtering system
(SFS) in BRRI web mail and
group mail.

Automatic active & close system

(AACS) in BRRI web mail and
group mail.

Secure Sockets Layer system i
BRRI web mail and group mail.

=)
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SI. No.

Research Progress

Expected output

6.7 Activity:
Online Application System of BRRI

(In collaboration with Administration of BRRI andel€talk
Mobile Company Ltd.)

Research Progress:
*» BRRI already started online application system
with the help of Teletalk Bangladesh Limited.

Digital and paperless recruitme
system for BRRI.
Manage and maintain onlin
application system of BRRI.

nt

e

6.8 Activity:
e-File Management System of BRRI
(In collaboration with Administration of BRRI)

Research Progress:

» Started and issued various file, official lett
various notice etc. through e-Filing (Nothi) syst
at all research division, section and administra
of BRRI HQ.

» Started various file through e-Filing (Noth
system initially at Rajshahi and Rangpur Regig
Station.

1. Establishing uninerrupt and
er, Paper-less office system.
=é Manage and maintain e-File
tio (Nothi) system of BRRI.

1)

nal

6.9 Activity:
e-Tender System of BRRI

Research Progress:

» In the reporting year BRRI has been submittéd
102 tenders into e-GP Portal in collaboration with

procurement cell, building & construction divisi
and others research divisions.
= Tender submission process is being continued.

1. Establishing e-Governance.
2., Manage and maintain e-Tend
system of BRRI.

DN

6.10 Activity:

Digitalized Labour Salary Management System

BRRI.

(In collaboration with FM Div.)

Research Progress:

» We already developed digitalized LSMS for BR
including labors information, two types
attendance (General attendance and additi
attendance), pay slips, allowances, deducti
leave, savings and net pays etc.

» Salary management system is easier than pre
system for digitization.

of
Digitalized labour attendance
well as salary system of BRR
information

RI
Of
onal
ons,

ious

SI. No.

Research Progress

Expected output

6.11 Activity:

Digitalized Casual Leave (CL) Application of BRR
Research Progress:

= Software design has been completed.

= Architecture of database has been completed.
= Application system is running.

Digitalized Casual Leave (CL
Application system

for

er

Agricultural Statistics Division
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6.12 Activity:

LAN and internet connectivity of BRRI regiongl

station(R/S)

Research Progress:

» Established Local Area Network
connectivity at five regional stations i.e. Sonag
Comilla, Rangpur, Barisal, and Habigon.

» Increased 2 Mbps full duplex, dedicated and 3

(3.5 Generation)

and Habigon;.

(LAN)L. Manage and maintain Intergrat
I

az connectivity of BRRI region
station
BRRI

Network of regiona

.2G Manage and maintain local Area
internet bandwidth at four
regional stations i.e. Rangpur, Sonagazi, Cumilla station.

6.13 Activity:
BRRI Web Portal Management
Research Progress:

= We have included rice database, climate datapaseNew features for BRRI web
etc. at BRRI dynamic website and updated portal.
regularly. 2. To increase hosting spaces
» To make more updated and informative, \we gradually.
developed individual web page including picture
of Headquarter and all regional stations of BRR.
6.14 Activity:
BRRI Network Updating, maintenance and Extension
Research Progress:
*» BRRI Network is continuing with regular updatin&' St‘t?“?t. more tresegrch related
posted by everybody of this group. ggé\an':zsmspos and necessary
= At present 418 individuals have joined this 9roun,  Eviend the group with adding
more members and introducing
more new feature for noble
purpose.
6.15 Activity:
Video Conference System of BRRI
Research Progress:
Already we have created Skype and Zoom accompbating Skype and Zoom account

for all divisional head and regional stations hegtke
communications between BRRI headquarter
other’s regional station has been conducted by &/

Conference System in every monthly co-ordinal

meeting now and other meeting.

for all scientists.
and

de
ion

SI. No.

Research Progress

Expected output

6.16 Activity:
Management Information System (MIS) of BRRI

Research Progress:
Managing and Producing regular reports
operations for every level of management of BRR

1. Establishing e-Governance.

2. Setup Management Information
System (MIS) of BRRI

on
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6.17 Activity:
Integrating Digital Signature with e-File (Noth
System of BRRI and its management

Research Progress:

» BRRI Provided 100 update version of Digi
Signature Certificate through 4 days long train
co-operated by Controller of Certifying Authori
(CCA), ICT Division.

» The Digital Signature Certificate provided to BR
scientists and officers for using all types of dm
web mail and e-Nothi system.

system at BRRI

i) 1. Integrate into e-File (Nothi
system.

2. Update version of digital

al signat_ure certificate _t)

ing scientists and class 1 officer

‘[ at BRRI for using e-File

y system through  proper
R training

A 3. e-Governance system

through digital signature

6.18 Activity:
Rice Pest Corner

Research Progress:

We have developed “Rice Pest Corner” with
information of insect & pest management and disg
management.

Web application foRice Pest Corne
the identify timely pest problems in rice
cagwl control to manage them

6.19 Activity:
Personal Data Sheet of BRRI.

Research Progress:

= Created Personal Data Sheet (PDS) database ingl
various information field for all scientists, oféirs,
staffs as per requirement of the Ministry of Agtiate
(MoA).

We have distributed 339 user ID and password t(
scientists, officers & stuffs personal mail and Imied
user id list into BRRI website.

= |tis a routine work and updated regularly

L&feating Personal Data Sheet (P[
database including variol

officers, stuffs as per requirement
) thie Ministry of Agriculture (MoA).

information fields for all scientists

)S)
IS

of

6.20 Activity:
Heritage of BRRI.

Research Progress:

We have created Heritage for all retired scient
officers, staffs and labours of BRRI as
requirement of the BRRI authority.

information. It is a routine work.

Heritage is updated regularly as per availability o

1. Managing and maintaining BRH
heritage.
Adding all ex. Scientists, e
officers and ex. Stuffs in BRR
heritage.

n

ber

R
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Farm Management Divi

Table 2

sion

Research Progress 2019-2020

Sl.
No.

Research Progress

Expected output

Program area: Socio-economic and Policy

3.1. Project:Rice Production Management

Expt. 1.Effect of transplanting date and spacing on thily
and yield components of different short duratiae i
varieties in T. Aman and Boro season. The expetinsan
the field.

Progress:Results of T. Aman 2019 Boro 2019-2020 are
being processed.

eearly transplanting might b
produced better yield for sho
duration variety

Expt. 2.Integrated nutrient management for yield
maximization of Rice.

Progress:Results of T. Aman 2019 and Boro 2019-2020
being processed.

STB dose + 1 t/ha poultry manu
may be produced higher vyield
dveth season.

[¢)

in

3.2. Project: Survey and development of data base for |
management

\bor

Expt. 1. Monitoring the laborers’ wages rate for ri
cultivation around BRRI Farms.
Progress:Data collections are being going on

c&he average wage rate throu
out the year may higher than Iz
year

gh
1St

3.3. Project: Management and utilization of land, labour
and other resources.

Ten activities were done on seed production, itroge
drainage, beautification etc.
These are the continuous routine activities

These are for the better outcom
from farm land and researchers)

D

Farm Machinery and Postharvest Technology Division

Table - 2

Research Progress 2019-2020

Sl

Research progress

Expected outpu

Programme area /Project title: Development of Agric

Itural Machineries

63



=

Sl. Research progress Expected outpu
1.1 | Experiment : Development and fabrication of a whole feed combine

harvester

Progress:

« A prototype of whole feed combine harvester wasidaled using
locally available materials in the FMPHT divisionalorkshop,| « Prototype of
BRRI, Gazipur. whole feed

+« The important functional elements were cutter begl, grain screw combine
conveyer, feeding conveyor, threshing drum, blofiaer, paddy] harvester will be
screw conveyer and driving power of the combinee Tdrain| available for
holding tank and bagging system were also condiegarameters Bangladesh
to design a combine harvester. condition.

«¢ First version of the whole feed combine was dewelopnd somee. The machine
problems were identified in the field test. Mategalection was not  will help to
good enough and frequent trouble was observed giufield | harvest at prope
operation. stage of cro

% As per design, specifications, identified problesfishe £ version maturity and
and recommendations were considered. reduce drudgery,

% The 2% version of this whole feed combine harvester vasi¢ated
at FMPHT divisional workshop.

« Some parts of the machine such as crawler, geay lijgraulic
systems etc. were procured from local market. Maxmparts of
the machine were manufactured in the divisional ksloop and
some of the parts of the machine were fabricatedha local
workshop as well.

+« Initial performance test was done to find out tlalts of the
machine. After fine tuning, the performance tesli Wwe done in
upcoming Aman season to find out the performanttiejency and
operational faults.

1.2 | Experiment: Design and development of fertilizer deep placement

mechanism for existing rice transplanter

Progress:

+» Mixed fertilizer deep placement mechanism was ipomated in the
walking (ARP-4UM) and riding type (S3-680) rice risplanter
under NATP phase-Il sub-project funding.

+«Both the technologies were improved based on pnablielentified
during field trials in Boro 2018-19 and Aman 20E&sons.

«In both the types of rice transplanters, spiraletypechanism was

incorporated as metering device to receive andedsp desired
amount of mixed fertilizer.

«+*Engine power of the rice transplanter (1800 rpm} a@nveyed to
the applicator with the arrangement of a belt-puylil@orm gearing,
shaft-bearing, universal joint, and bevel gear \eitigage-disengag
facility resulting 23 rpm of the applicator mairash

«» Fertilizer dispensing rate increased with the iase2of number of
the lever position.

«»Developed rice transplanter cum fertilizer applicaRTFA) was
evaluated in the laboratory, soil bin, researchdfiend farmer’s
field.

D

(1%}

Prototype of
prilled urea deey
placement

mechanism in th¢
mechanical rice
transplanter  will

be available for

A\1%

Bangladesh
condition.
Losses of
fertilizer in
different  form
(Leaching,
ammonia
volatilization,
de-nitrification
and surface
runoff) will be
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Sl

Research progress

Expected output

+«In the lab test, it was found that fertilizer catlever can control
fertilizer dispensing rate according to pre-calilona

«» Agitator, which was used in the fertilizer hoppetated smoothly|
to prevent the bonding of fertilizer mixture.

+In the soil bin test, it was observed that mixttesilizer dispensed
uniformly in the furrow and covered effectively.

reduced.

1.3 | Experiment: Field evaluation of the BRRI rice transplanter conixed p Rice transplanter
fertilizer applicator cum mixed
fertilizer
Progress: applicator  will
¢+ A research was conducted to evaluate the fieldopadnce of the] be validated for
BRRI rice transplanter cum mixed fertilizer apptwa(RTFA) in | Bangladesh
different locations during Boro and Aman season. condition.
+RCB design was followed in both the seasons witheeh Farmers can
replications. In Boro 2018-19 season, average d&pg rate of| apply prilled ureg
fertilizer in lever position 4 was calibrated 67.§4otation of the| fertilizer or
rice transplanter driving wheels; while averageialion in fertilizer | mixing of Urea,
dispensing rate was found +3.72% due to clog ofdispensing| TSP, MoP and
channel during operation. Gypsum fertilizer
<+ The theoretical and actual field capacity and fiefficiency of the| along with
RTFA were found 0.20 ha/h, 0.0.12 ha/h and 58.9%itewt was | seedlings
0.20 ha/h, 0.13 ha/h and 64.10% of the rice tramgpt without| transplanting
fertilizer deep placement mechanism respectiveBaro season. using the same
+» During field trials in Aman 2019 season, averaggensing rate of machine.
fertilizer in lever position 3 was calibrated 3'g/8otation of the rice
transplanter driving wheels; while average deviataf fertilizer » | osses of
dispensing rate was about -4.86% due to slippagieeoivheels. fertilizer in
+«In an average of seven trials in Aman season, ¢ieal and actual different form
field capacity and field efficiency of the RTFA veefound 0.19| (Leaching,
ha/h, 0.23 ha/h and 82.2% while it was 0.21 ha/B6 ha/h and| gmmonia
80.3% of the rice transplanter without fertilizeeegp placement yolatilization,
mechanism respectively. de-nitrification
It was observed that grain yield varied with thedmand rate of gnd surface
fertilizer application in Aman 2019 season. runoff) will be
reduced.
1.4 | Experiment : Design and development of walking type power opérat
rice transplanter * Prototype of
Progress: walk behind
% A study was conducted to develop a walk behind tposver| type power
operated rice transplanter in the FMPHT divisiomalearchh operated rice

workshop.

+« Power transmission system was analyzed to desitgrefit gears
(worm, bevel, spiral bevel, spur), pulley, chaimesyket, rotary
picker, seedling releaser etc.

« Jigs and fix also fabricated for the different caments of the
transplanter for ease of replications.

+¢ Fabrication drawing of the different componentansler process.

transplanter will
be available for
Bangladesh
condition
Farmers will
save time and
costs for
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Sl. Research progress Expected output
transplanting
1.5 | Experiment : Design and development of a head feed power threshe

Progress: * Prototype of

A study was undertaken to design and developmeat lidad feed head feed power
thresher using locally available materials. thresher will be

+BRRI provided design, drawing, technical and finahsupport to  available for
develop and fabricate this machine. The machine dlasady] Bangladesh
manufactured by this local workshop. condition

<+ Preliminary test of the machine was done in Bor@®8eason t0. Bundle of paddy
find out its mechanical faults. can be threshed

«¢ It was found that the machine has no major faults. by this machine.

«¢ Fine-tuning of this machine is going on. The perfance test of the
machine will be done thoroughly in the upcomingssea

1.6 Experiment : Performance evaluation of battery operated reaper

Progress: Battery  operated

A battery operated small size reaper was develoapedomzom| reaper will be
workshop, Pabna. validated for

+«» The machine consists of main body, power transprssystem andBangladesh
cutter bar. condition.

++ The machine was tested at the farmers’ field imnBab

+»+The wide of the cutter bar was 45 cm. The averageard speed of
the machine was 2.8 km/h and capacity was 0.09ha/h.

1.7 Experiment : Determination of tilling efficiency of power tillet

selected areas of Bangladesh

Progress:

« The effects of tillage depths on the productivity paddy were
determined in field experiments in Aman 2019 andoB2020 at
BRRI RS, Rajshahi and Rangpur in different tillagpths.

« There were five tillage depths i.e. 2-3, 3-4, 6%, and 7-8 inches.

Tillage depths affected tiller, panicle humber aneld of BRRI

dhan34 in Aman 2019, BRRI dhan28 at Rajshahi anRIBRan63

at Rangpur in Boro 2020 season.

Tiller and panicle number of plant also increaseth Whe increase

of tillage depth. These were found highest in G¢hes depth

tillage and nearly same as 7-8 inches depth afgll

The highest grain yield was found 2.50 t/ha and5/ha in th

tillage depth of 6-7 inches and lowest yield wasnid 2.02 t/ha an

4.00 t/ha in the tillage depth of 2-3 inches in An2D19 and Bor

2020 respectively at BRRI RS Rajshahi.

+« At Rangpur the highest grain yield was found 8/04a tn the tillag
depth of 7-8 inches and the lowest yield was fodr&8 t/ha in th
tillage depth of 2-3 inches and at 6-7 inches tigdywas foun
7.99 t/ha.

+« Number of tiller, panicle, and yield of both therieties were foun
more or less same in both the seasons at 6-7 &thdhes tillag
depth. Farmers of Bangladesh practiced usuallyntes depth o
tillage for paddy cultivation.

Tilling efficiency
of power tiller will

be defined a
selected area @
Bangladesh

[

66



Sl

Research progress

1.8

Experiment: Survey on status and constraint of farm machinessdu

in farmer’s field at selected areas.

Progress:

«+ A survey was conducted using semi-structured qum@sdire on
machinery used in farmer’s field at Botiakhali aRihzratala in
Sreepur upazila of Magura district.

A number of machinery were used in these villages these wers
power tiller, shallow tube well, engine operatedigdethresher an
sprayer.

«*There were no rice transplanter, reaper, combirggelster at thg
farm level of these areas. So, there is a scopmttoduce this
machinery in these areas.

+«+The problem was that the operator of the machimeisskilled and
they never follow proper machinery maintenance dglge which
increase their operation time and repair cost. (Boper training
should be arranged for the machinery operator.

The status an
constraints of farm
machinery  using
scenario of
b selected areas wi
dbe known.

v

1.9

Experiment: Potentiality of engineering workshop for enhancfagm

mechanization in selected areas

Progress:

¢+ A survey was conducted on potentiality of enginggsivorkshop for
enhancing farm mechanization in Rangpur districth®y developec
semi-structured questionnaire.

+ Different kinds of farm machinery have been usedhia farmers]
field. Some of them were imported and the rest masle by the
local workshops.

+ The facilities of machinery of the workshops weathé, shapel
drill, grinding and welding machine.

The potentiality of
local engineering
workshop will be
lidentified for farm
mechanization.

Expected output

Project Title: Milling and Processing Technology

2.1

Experiment : Study the effect of polishing on rice grains qualit

Progress:

«*The aim of this study was to determine the perggntaf milling
effect on weight loss, head rice recovery, and @m) loss of rice a
Farm Machinery and Postharvest Technology (FMPH®Nisidn,
BRRI, Gazipur.

«»Three most popular rice varieties such as BRRI #88afmot Zn
enriched), BRRI dhan42 and BRRI dhan74 (Zn enricluéot
fortified) were used to conduct the study. In tktady, grain Zn
content was estimated in the brown rice (de-huskegolished
grain) and different degrees of polished rice (1®, 12, 13.75 an
15%) by the atomic absorption spectrophotometer-7AR0).

It was carried out in randomized complete block Br@esign with
three replications. It was observed that the zmutent of the thre
varieties decreased with the increasing of the ekegf milling
(DoM).

It was revealed that there had negative relatignbletween DoM
and head rice yield. The zinc content of the tivargeties was varie

t
The percentage @
milling effect on
weight loss, hea
rice recovery ang
zinc content will

dBRRI dhan28,
BRRI dhan42 ang
BRRI dhan74
evariety.

)

up to 12% DoM and after 13.75% DoM there have rifedince in

be determined of

—h

-

)

67



Sl

Research progress

Expected outpu

/7
0.0

/7
0.0

7
°oe

Zn content, both bio-fortification and not Zn efnéd varieties.
During the milling process, the broken percentagaeaases witl
increasing of DoM, due to low surface hardness Wwieads to low
guality and recovery of milled rice.

The DoM affects not only the quality but also tippearance of ric
kernels. The whiteness value of each variety wasldlvest in the
brown rice stage, followed by different degree ofilling
(7.5<10.0<12.0<13.75<15%) in both parboiled andparboiled
condition.

This study showed that the DoM and whiteness arsitipely
correlated. It can be concluded from these redtlis over DoM

affect the losses of Zn content as well as lowadhee yield. It was

clearly shown that more food loss occurred due twendegree o
milling, which is greatly, hampered the food seuaof the nation.

11%

f

2.2

Experiment : Design and development of a small scale recircotat
type dryer
Progress:

7
L X4

The experiment of recirculating dryer was condudedng Boro
season 2020 at the FMPHT divisional workshop usBRRI
dhan28 with different load capacity.

The modified dryer was run in no load, half loadd a@nll load
condition. Drying air temperature distribution thgh grain bin was
uniform throughout the dryer during drying operatio
The paddy was dried from 28.7 to 18.9%, 28.5 t@%Aand 29.4 tc
13.6% during Boro season 2020 within the range.Bftd 10.0 hrs
respectively.

The drying rate was found to be varied betweentd 5.2% which
directly depends on initial moisture content of ghadnd drying air
temperature. The range of drying efficiency wagyeghfrom 24.9%
to 51.6% during Boro season for different dryerazafy.

scale
type
be
the

Small
recirculating
5dryer  will
available for
end users.

2.3

Experiment : Test, evaluation and modification of rubber roll-¢
husker and MNMP-15 type polisher
Progress:

7
L X4

FMPHT Division modified rubber roll de-husker fanproving the
performance of rice processing.

Husking efficiency of modified rubber roll de-husk&as arounc
90% for BRRI dhan84. Milling recovery of BRRI dhah®as 64 %
polished in MNMP - 15 type polisher followed by desking.

The average head rice recovery based on input paddy54.0 %
which is promising for processing of premium quatite.
Engelberg huller may replace with one rubber relhdisker anc
polisher for better quality rice.

Beside this, rubber roll de-husker separate husk faation type
polisher separate bran.

Separately collected husk and bran is suitablebfiguette anc

e

Improved rubbel
roll de-husker will
be developed fo
i small scale rice
milling.

edible oil production.
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Research progress

Expected outpu

2.4

Experiment :
different moisture content
Progress:

+« Parboiled BRRI dhan71 with six different moisturentents was
processed in the air blow type engelberg hulleffind out the
optimum moisture content of milling.

+« Milling yield for moisture content of 9.1%, 10.2%1.3%, 12.3%
13.2% and 13.9% (Wet basis (wb)) were found 67.580%,
68.6%, 69.2%, 70.0% and 70.5% respectively andd héee
recovery (based on input paddy) were 59.0%, 63.6%205%,
60.0%, 58.8% and 56.6% respectively.

«+ Higher head rice recovery was observed in 63.0% &8% in
10.2% and 11.3% moisture content (wb) respectivhpken rice
percentage (based on input paddy) was found lowed%4) in
10.2% moisture content (wb).

« It may be concluded that, around 10-11% moistunetesd (wet
basis) is suitable for milling of parboiled paddypgessed in the &
blow type engelberg huller in terms of head riceowery and les
broken percentage.

Study on milling recovery of BRRI dhan71 ungder

=

"2

The milling
recovery of BRRI
dhan71l will be
defined

Project Title: Industrial And Farm Level Extension Of BRRI Machinery

3.1

Experiment: Custom hire service business of rice combine hseves
haor basin of Bangladesh

Progress:

+A study was conducted in haor ecosystem of Banghad®
investigate the rental charges and operational ganant of the
combine harvester in a competitive way.

++The data collected in Mithamain upazila under thishKreganj
district covering haor region of Bangladesh from 8& fields,
harvested by the whole-feed combination of harves{®odel:
Zoomlion).

«The size of land, operative time, loss time, repiare and idling
time were also recorded to predict the businessaisadbility of
combined harvester.

+«»+Daily area coverage and harvester constraints alscerecorded. In
keeping with the standard protocol, the renting paygback period i
determined to make businesses profitable. It wasmdothat the
combine harvester becomes profitable only after hé@tares of
paddy field harvested at a harvesting capacity.?d Ga h-1 for thg
rental charges of Tk 10,000 ha-1.

\*2)

\3"4

Rental charges an
operational
management
be investigated.

wil
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Workshop Machinery and Maintenance

Table-2
Research Progress 2019

-20

Sl. No. Research Progress Expected output

1 Design, development, and modification of selfgaited| Self-propelled reaper will be
reaper developed and tested. Harvesting
Progress: time, cost, human drudgery and
The complete design of self-propelled reaper ha pgield loss will be minimized.
done with the help of AutoCAD. Fabrication of the
reaper is going on at BRRI Research Workshop. diest
evaluation of self-propelled reaper will be dondield
level.

2 Design and development of motor operated smaé |dHarvesting time, cost, human
reaper drudgery and yield loss will be
Progress: minimized.

The complete design of motor operated reaper has |be
done with the help of AutoCAD. Fabrication of the
reaper was completed at Zomzom Workshop, Pabna. It
has been tested at farmer’s field Pabna.

3 Determination of tilling efficiency of power @t at| Optimum tillage depth for
selected areas of Bangladesh maximum paddy vyield will be
Progress: determined in different areas.
Experiments are being conducted in Boro and Aman
seasons to determine paddy vyield as influenced by
different tillage depths (2-3 inch, 3-4 inch, 4+, 6-7
inch and 7-8 inch). It will also be tested in diffat
places.

4 Potentiality of engineering workshop for enhagdarm| Facility and Problem faced hy
mechanization in selected areas of Bangladesh workshop owner is identified. Tio
Data was collected from the engineering worksheplve the identified problems the
Rangpur. quality of the workshops can be

improved.

5. Survey on status and constraint of farm mackineed| Disseminate the benefit of proper
in farmer’s field at selected areas farm machinery over traditional
Progress: method based on the investigation
Data were collected from 2 villages of Magura ditstit | results.
will be continued.

6. Feasibility study of solar energy use in agtinal | Using renewable to replace
machinery conventional fossil fuels can

Photovoltaic system consists of 850 W solar pareziey
installed at BRRI automobile workshop to operateRB|
thresher & winnower. Motor of 1 hp was used as po
transmission system. Its performance was evalugte
Boro and Aman season 2019.

vprevent the release of pollutar
Rinto  the atmosphere and he
wemmbat global warming.

2d

Its
Ip
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Adaptive Research Division

Table-2

Research Progress 2019-2020

A. TECHNOLOGY VALIDATION
1. Title: Advanced Lines Adaptive Research Trial ALART)

Sl.
No.

Research Progress

Expected output/Output

Program area/Project

11

ALART, T. Aus 2019:Three BRRI released Broadcastonsidering Phenotypic

Aus rice varieties i.e., BRRI Dhan42, BRRI Dhan4l

BRRI dhan83 along with BRRI dhan48 as checks wéaemers’ opinion, the tested B.

tested at farmers’ field in ten locations under Alus
ecosystem. The tested BRRI released B. Aus vasi

i.e., BRRI dhan42 and BRRI dhan43 gave lower y|€ld Aus variety in PVT.
than the check variety BRRI dhan48 and they doante!

any special characters over the check variety @rapl
On the other hand, the tested variety BRRI dhare&
similar yield with almost similar growth duration that
of check variety BRRI dhan48 and it was lodg
tolerant in all the locations. Phenotypic acceptant

BRRI dhan83 was also better than the other tested

varieties. Disease infection in BRRI dhan83 wasntb
lower than the other varieties.

aacceptance, disease reaction and

Aus variety BRRI dhan83 was
etcommended for further trial as

g

ng

u

1.2

T. Aman 2019, ALART, Rainfed lowland rice (RLR):
Four advanced lines: BR8521-30-3-1, BR8441-38-1-
BR8526-38-3-2-1-HR2 and BR8526-38-3-2-1-H
along with BRRI dhan49 (Ck) and BRRI dhan87 (Ck
checks were tested at farmers’ field in ten loceiol he
average yield performances (4.13-5.00 t/ha) oftéiséed

advanced lines were significantly lower than theakh
variety BRRI dhan87 (5.57 t/ha). Although, vyield
performance of BR8521-30-3-1 was similar to BRRI
dhan49 and grain size was fine and 1000-grain weigh

was less than the all other genotypes, it was
considered for PVT for its slightly irregular flovieg
and maturity. Moreover, all the tested entries izl
same irregularity problem.

Considering all the necessary
Peharacteristics and  farmers’
R&inion, no advanced line was
&xund suitable for PVT.

not

1.3

T. Aman 2019, ALART, Zinc Enriched rice (ZER):

Three zinc enriched advanced rice genotypes BR&43@4eld, duration, grain type;
4-2-3-1, BR8442-12-1-3-1-B7, 1R90210-100-2-3-1{Hdrmers did not prefer any of the
along with BRRI dhan49, BRRI dhan72 and BRRidsted lines over BRRI dhan8

dhan87 as checks were tested at farmers’ fieldine

locations. Check variety BRRI dhan87 produced higlieund suitable for proposed

grain yield than the other check varieties andttdsted

advanced lines (Table 3). BR8442-12-1-3-1-B7 preduc

similer yield with other two ckeck varieties BRRiah49

and BRRI dhan72. However, the growth duration of

Considering overall performanc

o

~

So, none of the tested entries was

varietal trial (PVT).
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BR8442-12-1-3-1-B7 had no advantage over the checks

Growth duration of tested entry no 1 and 3 was g
than three check varieties but yield was lower
flowering was irregular.

we
and

14

T. Aman 2019, ALART, Rainfed lowland Rice (RLR),
Biotechnology, (RLR-Bio): Two advanced line
developed by Biotechnology Division of BRRI f
rainfed lowland rice ecosystem i.e., BR(Bi0)97862B(
161-1-2, BR(Bi0)9786-BC2-80-1-1 along with BR
dhan7l1 and BRRI dhan87 as checks were teste
farmer’s field in ten locations. Although, mean igr
yield of BR(Bi0)9786-BC2-161-1-2 was statistica
similar with the check variety BRRI dhan71. T
advanced line BR(Bi0)9786-BC2-80-1-1 performed
lowest among the tested entries. The mean grd
duration of BR(Bio)9786-BC2-161-1-2 ar
BR(Bi0)9786-BC2-80-1-1was found four and two d&:
earlier than the check variety BRRI dhan87. But m
growth duration of the two advanced lines were @a¥s
higher than the another check variety BRRI dhan71.

Considering the above results a
Sphenotypic acceptance, grain tyy
pdisease reaction, insect infestati
Clodging tendency, and farmer
Réopinion, none of the advancs
dinas was found suitable for PVT
A
ly
he
the
pwth
nd
AYS
ea

nd
De,
bn,
S
2d

15

T. Aman 2019, ALART, Rainfed lowland Rice (RLR),
Rangpur, (RLR-Rang): Two advanced lines: BR818
10-2-3-1-5, BR10238-5-1 along with BR11 (CK)
check were tested in seven locations of greategRan
region and BRRI Gazipur. On an average of e
locations, the check variety BR11 gave a littletbgher
yield (4.95 t/ha) than the tested two entries BRIB33-1
and BR8189-10-2-3-1-5 (4.91 and 4.57 t/ha) (Table
However, the vyield of above three entries
statistically similar to each other. The mean gio
duration of the advanced line BR8189-10-2-3-1-5rfe
no.l) was 142, ranged from 128 to 147 days. Whe
the mean growth duration of another advanced

BR10238-5-1 (entry no.2) was 146 days, ranged from
133-151. Check variety BR11 was found to be matured

within the earliest mean growth duration (139 da
Compared to check variety BR11, farmers did notws

Based on overall performanc
Dand farmers’ preference, none
ake genotypes was found suita
for proposed variety trial (PVT).
ght

vas
Wt

[eas

line

ys)
no

es
of
nle

interest about the advanced lines.
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1.6

Boro 2020, ALART Premium Quality Rice (PQR):
Two advanced lines: BR8862-29-1-5-1-3 and BR899
5-5-2-1 along with BRRI dhan50 as check were teate
farmers‘field in ten locations. The tested genosypave

no advantages in respect of yield and duration dver

check variety BRRI dhan58. Flowering and maturity
the genotypes were irregular. Higher pest incidemas
found in the genotypes. Moreover, Grain shape, &k
1000-grain weight of the genotypes were not supea
the check varieties BRRI dhan50.

Based on overall performance
HbtBe tested genotypes of PQR w
2chot recommended for propos
variety trial (PVT).

o

ls,
bre
ed

1.7

Boro 2020, ALART Zinc Enriched Rice (ZER): One
zinc enriched advanced rice genotype 1R99285-1P
along with BRRI dhan29 and BRRI dhan84 as che
were tested at farmers' field in ten locations. @m
average of ten locations, the entry IR99285-1-121
gave higher yield (7.37 t/ha) than the zinc ennicbleeck
variety BRRI dhan84 (5.94 t/ha) and it was statasly
similar to that of check variety BRRI dhan29 (748)
.Mean growth duration of the advanced line was

days earlier than the check variety BRRI dhar
Besides, uniformity of flowering and maturity we
observed in the advanced line IR99285-1-1-1-P2inG
type of the line is long slender and it was zindared.

Considering all the abov
Lcharacteristics and farmer
2aksinion, the entry IR99285-1-1-1
P2 was recommended for PVT.

P

(23N

1.8

Boro 2020, ALART Insect Resistant Rice (IRR):One
advanced rice genotype BR8340-5-6-1, resistantRbl
along with BRRI dhan58 (Ck) and T27A (R. Ck) we
tested at farmers’ field in ten locations. The Aags
yield of the entry BR8340-5-6-1 was lower than

standard check BRRI dhan58. No significant diffeee
was observed in case of insect’s infestation asdadie
incidence. Moreover, all tested genotypes werestsfE
by Brown Plant Hopper (BPH) in two experimentaks
of Tarash and Sirajganj upazila in Sirajganj distrAll
replications of Tested entry BR8340-5-6-1 was dagda
by rats about 10-60% in Tarash and Royganj upq
under Sirajganj districts. No other advantages V
observed in entry BR8340-5-6-1 compared to ch
variety BRRI dhan58.

Considering all the abov
2@-6-1 was not found suitable f
PVT.

the

n

t

19
hzila
vere
eck

Bcharacteristics, the entry BR8340-

e

DI

1.9

Boro 2020, ALART Blast Resistant Rice (BRF: Three
advanced lines: HR(Path)-11, Path2441

BR(Path)12452-BC3-16-19 along with BRRI dhan58
BRRI dhan29 as standard checks were tested at fsiri
field in ten locations. On an average, none oftdsted
lines showed yield advantage over the check vass
All of the tested lines as well as check varietrese
prune to diseases. Though entry no.1 HR (Path)-44

Considering yield, growitl
addration and disease reactio
andne of the tested lines four
TRuitable for PVT.

fi

w

less susciptible to Blast disease, it was moreepitdie

NS,
nd
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to bacterial disease. Moreover, due to its talllmi
height HR (Path)-11 became more prune to lodging.

1.10

Boro 2020, ALART Bacterial Blight Resistant Rice,
Plant Breeding (BBRR-PB): Two advanced lines
BR8938-19-4-3-1-1-P2-HR3 and BR9651-15-2-1-4 fr
Plant Breeding division along with BRRI dhan28 (S
Ck) and BRRI dhan58 (Std Ck) were tested at farm
field in ten locations. The entry BR8938-19-4-3-P2-
HR3 gave a little higher yield compared to both

standard checks was less susceptible to bactesddl
blight disease. Growth duration of the entry BR8938
4-3-1-1-P2-HR3 (150 days) was 3 days longer thaRB
dhan28 (147 days) but 6 days earlier than BRRI 88
(156 days). Grain type is attractive like BRRI dR&nin
maximum cases, farmer, scientists and SA/SAAO cl
the entry BR8938-19-4-3-1-1-P2-HR3 as their f
choice.

Considering all the above
:characteristics, the entry BR8938-
oh®-4-3-1-1-P2-HR3 could be
suscommended for PVT.
ers

the
I

R
AN

nose
rst

1.11

Boro 2020, ALART Bacterial Blight Resistant Rice,
Biotechnology (BBRR-Bio): Two advanced lines
BR(Bi0)11447-1-28-14-3 and BR(Bi0)11447-3-10-7%
from Biotechnology division along with BRRI dhan
(Sus Ck) and BRRI dhan58 (Std Ck) were testeq
farmers’ field in ten locations. Though the entn
showed resistance over BLB in some extent, thede
entries gave much lower yield compared to the B
dhan58 as well as slightly irregular flowering g

Considering all the above
:characteristics, no entry of BBRR
(Alras recommended for PVT.
P8
] at
ies
St
RRI
nd

maturity.

B. Technology Dissemination
2. Title: Seed Production and Dissemination ProgranfSPDP) of BRRI varieties with other
technologies under GOB and Projects§PIRA, TRB.

SL | Research Progress Expected
No.

Program area/Project
SN | Expt. Title: | Locations and

Output/Output
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Seed varieties/technologies | Total Seeds | Farmers Motivated
Production production | retained | gained Farmer
and through by awareness | (no.)
Dissemination demo (ton) | farmers | through
Program (ton) demo (no.)
(SPDP)
2.1 | SPDP during T| Locations: 12 upazila in
Aus 2019 under 6 districts: Norsingdhi
GoB B. Baria, Sylhet
Chattogram, Chuadanga
and Barguna. 19.98 3.95 3832 1223
Varieties:BRRI dhan27,
BRRI dhan48, BRR
dhan82 and BRRJ|
dhan85
SPDP in Jhum | Locations: 6 upazila in
2.2 | during Aus three hilly districts
2019 under Khagrachari, Bandarbar
HNRP: and Rangamati. 0.74 33 660 185
Varieties: BRRI dhan43
& BRRI dhan83
2.3 | Adaptive trial | Locations: 6 upazila in
(AT) in Jhum | three hilly districts
during Aus Khagrachari, Bandarban
2019 under and Rangamati. BRRI dhan48 and BRRI dhan82 might be suita
HNRP Varieties: BRRI dhan27,for hilly areas.
BRRI dhan48, BRR
dhan82 and BRR|
dhan85
2.4 | SPDP during | Locations: 25 upazilas aof
the season T. | 12 districts
Aman, 2019 Varieties: BRRI dhan49
under GoB BRRI dhan70, BRRI
dhan71, BRRI dhan72, 46.11 7.64 6880 1840
BRRI dhan75, BRRI
dhan76, BRRI dhan79
and BRRI dhan87
2.5 | SPDP during | Locations: Dhanbari and
the season T. | Madhupur upazilas of
Aman, 2019 at | Tangail district
Tangail as a Varieties: BR22, BR23, | 46.73 5.13 6937 1213
special activity | BRRI dhan71, BRRI
dhan72, BRRI dhan75
and BRRI dhan87
2.6 | SPDP of BRRI | Locations: 7 upazilas of
dhan 71 and 75| 4 district Nilphamatri,
in T. Aman- Joypurhat, Bogra and
Potato-Boro Thakurgoan 9.56 2.08 1869 398
Cropping Varieties: BRRI dhan71
pattern during | BRRI dhan75

7

5

ble
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SL | Research Progress Expected Output/Output
No.
Program area/Project
SN | Expt. Title: Locations and
Seed varieties/technologies | Total Seeds | Farmers Motivated
Production production | retained | gained Farmer
and through by awareness | (no.)
Dissemination demo (ton) | farmers | through
Program (ton) demo (no.)
(SPDP)
Aman, 2019
2.7 | SPDP during | Locations: 9 upazilain 6
the season T. | districts
Aman, 2019 Tangail, Gaibandha,
under SPIRA | Jashore, Naogaon,
Patuakhali and Bagerhat
Varieties: BRRI dhan52,29.9 3.88 1850 747
BRRI dhan71, BRRI
dhan72, BRRI dhan73,
BRRI dhan75, BRRI
dhan76, BRRI dhan80
and BRRI dhan87
2.8 | SPDP in valley| Locations: 6 upazilas in
of hill during T. | three hilly districts
Aman 2019 (Bandarban, Rangamati
& Khagrachari) 7.8 1.01 1225 250
Varieties:
BRRI dhan49 and BRR]|
dhan87
2.9 | Adaptive trial | Locations: three hilly
(AT) in valley | districts (Bandarban,
during T. Rangamati & Among the varieties, BRRI dhan87 yielded
Aman, 2019 Khagrachari) using five | highest (5.25 t ha-1) followed by BRRI dhan80
high yielding modern T.| (4.31 t ha-1) with similar growth duration (126
Aman rice days). These varieties might be suitable for
varieties : BRRI areas in T. Aman season. Rice varieties in mo
dhan71, BRRI dhan72, | the locations were affected by sheath blight
BRRI dhan75, BRRI disease. BRRI dhan72 were mostly affected or
dhan80 and BRRI
dhan87
2.10| Head to Head | Locations: A total of 200 Performances of the varieties varied from locat

Adaptive Trial
Aman 2019
under TRB
project

HHAT were conducted
under TRB project
through public private
partnership (PPP) in T.
Aman 2019 throughout
the country.

Varieties BRRI released
ten varieties: BRRI

ion

to location due to environmental effect. Among

the varieties, BRRI dhan87 gave the highest nj
grain yield (6.02 t ha-1) while the lowest (4.5
ha-1) was BRRI dhan73. The preferences of
varieties were BRRI dhan87> BRRI dhan7

ean
3 t
the
1>

BRRI dhan75> BRRI dhan52> BRRI dhan76>
BRRI dhan79> BRRI dhan80> BRRI dhan49>

BRRI dhan73. Moreover, the farmer’s prefere

7

6

nce



SL | Research Progress Expected Output/Output
No.
Program area/Project
SN | Expt. Title: Locations and
Seed varieties/technologies | Total Seeds | Farmers Motivated
Production production | retained | gained Farmer
and through by awareness | (no.)
Dissemination demo (ton) | farmers | through
Program (ton) demo (no.)
(SPDP)
dhan49, BRRI dhan52, | varied from environments to environment.
BRRI dhan71, BRRI
dhan72, BRRI dhan73,
BRRI dhan75, BRRI
dhan76, BRRI dhan79,
BRRI dhan80 and BRRI
dhan87
2.11| SPDP during | Locations: 36 upazila of
the season 15districts
Boro, 2020 Varieties: BRRI dhan58,
under core BRRI dhan67, BRRI
program dhan74, BRRI dhan81,
BRRI dhang4, BRRI 30.23 12.99 11010 1358
dhan86, BRRI dhan88
and BRRI dhan89
2.12| SPDP during | Locations: 24 upazila of
the season 17 districts
Boro, 2020 Varieties: BRRI dhan58,
under the TRB | BRRI dhan67, BRRI
project dhan74. BRRI dhansi, 101.56 122.53 11585 1595
BRRI dhan84, BRRI
dhan86, BRRI dhan88
and BRRI dhan89
2.13| SPDP in valley | Locations: Three hilly
of Hill in Boro | districts of Bangladesh
2020 under (Bandarban, Rangamati,
HNRP Khagrachari)
Varieties: varieties 9.72 1.44 281 45

BRRI dhan58, BRRI
dhan67, BRRI hybrid
dhan3 and BRRI hybrid

dhanb
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SL | Research Progress Expected Output/Output
No.
Program area/Project
SN | Expt. Title: Locations and
Seed varieties/technologies | Total Seeds | Farmers Motivated
Production production | retained | gained Farmer
and through by awareness | (no.)
Dissemination demo (ton) | farmers | through
Program (ton) demo (no.)
(SPDP)
2.14| Head to Head | A total of 200 HHATs | BRRI dhan88 and BRRI dhan92 show
Adaptive Trial | were conducted in potentiality throughout the country for BRI
Boro 2020 throughout the country | dhan28 and BRRI dhan29 growing are
under TRB during Boro 2020 under| respectively. BRRI dhan89 produced competit
project TRB project through yield along with BRRI dhan29, however sof
PPP famers disappointed for its medium bold gr
Varieties: BRRI dhan28, compared to BRRI dhan29 and BRRI dhan
BRRI dhan58, BRRI BRRI dhan67 also found suitable for through
dhan67, BRRI dhan81, | the country although it was released for coq
BRRI dhan84 & BRRI | saline environment. BRRI dhan58 and BR
dhan86, BRRI dhan29, | dhan81 would be suggested to grow in northy
BRRI dhan58, BRRI to northern region as these varieties were hig
dhan89 and BRRI infected by neck blast disease in other region
dhan92 the country.
2.15| Production of | Seeds of recent and . .
quality seeds at| promising rice varieties A t(_)tql of 7.0 tons quality seeds of different BR
BRR| farm were produced in T. varieties were produced. The seeds W
Aman and Boro Seasonsdlstrlbuted to the farmers _and _stakehold_
during the reporting through Head to Head Ao_laptlve_,' Tr_|aI (HHAT
. Seed production and dissemination progi
period under the close SPDP) and d ¢ ; t A
supervision of Adaptive ( ) and seed support program in next Al
Research Division and Boro season.
Grand Total 302.33 | 50.98 | 46129 | 9054

SPIRA=Strengthening Physical Infrastructure andeRiesh Activities of BRRI

TRB= Transforming Rice Breeding Project

C. Promotional activities
Farmers’ training and field Day

SN

Farmers’ training and promotional activities

Expected Output/Output

3.1
TRB and SPIRA

technologies” at different locations unde

Farmers training during 2019-20 under GoB,

During the reporting period, ARD conducted
farmers’ training on “modern rice production

A total of 2730 trainees including farmers
and SAAOs of DAE participated
D1

r GOB
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SN | Farmers’ training and promotional activities | Expected Output/Output
and different projects
3.2 | Field Day/ Farmer’'s Rally under GoB, TRB, | About 7000 participants including farmers,
and SPIRA local leaders and DAE personnel were
ARD conducted 50 field days at different participated in the field days.
locations of the country under GoB and different
projects (SPIRA, TRB) during Aus 2019, Aman
2019 and Boro 2020.
3.3 | Seed support to stakeholders under TRB ARD distributed 3.15 and 3.35 ton truthfully
project. labeled seeds (TLS) of 24 modern rice
varieties in Aman 2019 and Boro 2020
among farmers and stakeholders with free
of cost through seed support program.
3.4 | Establishment of Farmers seed center under | ARD provided 6 plastic drum under TRB
TRB project and ASRS program under MoA | project and ASRS program. Around 80 kg
Two farmers’ seed centers were established atseeds can be preserved in each drum.
Gaibandha Sadar and Palashbari. Farmers will preserve good quality seed| of
promising rice varieties for rapid
dissemination through seed exchange| or
selling among the farmers.
Training Division
Table-2
Research Progress 2019-20
SI.No. Research Progress Expected Output
Program Area: Technology transfer
Program Performing Unit: Training division
1. Capacity Building and Technology transfer
1.1. Modern Rice Production Training for ACI| Knowledge of the participants on modern
Employee rice production will be enriched
Duration: 1 week
Batch: 1
No. of Participant:20
Progress: Completed
1.2. Training on Rice Grain Quality Analysis fofhe participants will be able to analygze
ACI Officers different aspect of rice grain quality |n
Duration: 2 weeks their laboratory individually.
Batch: 1
No. of Participant: 10
Progress: Completed
1.3.Training on  Agricultural  ResearciThe scientists of BRRI will be capable to
Methodology for BRRI Scientists do research more effectively.
Duration: 1 week
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SlI.No. Research Progress Expected Output
Batch: 2
No. of Participant: 49
Progress: Completed
1.4.Training on Rice Phydogical Developmen| Knowledge of the trainees on different
through Trait Discovery for BRRI Scientists | traits related to rice physiology will be
Duration: 1 week increased.
Batch: 1
No. of Participant: 28
Progress: Completed
1.5. Modern Rice Production Training for Knowledge of the participants on various
SAAO (Regular) aspect modern rice production will be
Duration: 1 week enriched
Batch: 9
No. of Participant: 178
Progress: Completed
1.6. Two months Rice Production TechnologieSrained personnel will be able to acts
Training course for DAE Officers master trainier for SAAO and farmel
Duration: 2 months They can also identify field problems
Batch: 2 rice production effectively and solve t
No. of Participant: 60 problem.
Progress: Completed
1.7. Training on Rice Production and Knowledge of the participants on
Ecofriendly pest control management for environment friendly pest management
SAAO system will be enriched
Duration: 1 week
Batch: 1
No. of Participant: 20
Progress: Completed
1.8. Evaluation of imparted training program | wili help to the management of training

division to redesign the training program
according to the needs of the trainee.
Regional Station, Sagardi, Barishal
Table — 2
Research Progress 2019-20
Sl# | Research Progress | Expected outpl

—

Programme area/Project with duration: Regional Station, 2019-20

1

Varietal development

)

Development of Tidal Submergence Tolerant Riceln objective
to develop improved varieties for tidal submergeecesystem, 48 ne
crosses are made, 452 plant progenies were sttlecte 21 i generations
and total of 101 advanced lines were selected alie:th from F generation
during T. Aman 2019.

Develop better
pMgenotypes

tidal ecosystem

for
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Research Progress

Expected outpt

i) Introgression of dense and erect panicle gene indica rice: In

objective to develop improved varieties, 06 newsses are made and 1
F1 seeds were collected during T. Aman 2019. A tota118, 266 and 15
plant progenies were selected from 22pBpulations, 4 Fgenerations an
4 K generations, respectively during T. Aman 2019ftother generatior
advance. A total of 2346 plant progenies from 2%ses in §generation
and 403 plant progenies from 04 crossessigdneration were selected w
the objective to develop high yielding varietiesving dense & erecg
panicles during Boro 2019-20. The total 149 advdrmeeding lines wer
bulked from B generation for further process as OYT.

Develop  bettet
3@enotypes  with
bdense and ere(
dpanicle

|

th
t

—

Hi

iii) Rice breeding for favorable condition Out of 9 crosses, 5 cross
were confirmed and registered in BRRI Barishalistatode BRBa73 t¢
BRBa77. A total of 4903 jFseeds were obtained from 50 crosses dy
Boro 2019-20 which were targeted to develop higeldyng Boro rice
varieties. Besides, total of 222 plant progeniesewselected from 05;H
population. In a special segregation populatiomindguAus 2019 about fifty
thousand plants were grown from a bulked populateeds visually
selected based on presence of awn. Out of that 4500 plants were sele
based on presence of awn, plant type, grain, anitipasize. Selected pla
population were grown in T. Aman 2019 and sele@bdut 2400 bette
performing plants in respect of plant stature, gansize and awn. Th
selected plant population was grown in Boro 2019ee@nd 1350 plan
selection and 770 lines were bulked based on pedoce, uniformity anc
segregation present in each plant population.

riagorable
condition

ct
Nt
r

e
t
)

e
eBevelop  Dbettel
D genotypes for

iv) Observational trial (OT): A total of 101 entries along with fo
checks BRRI dhan28, BRRI dhan29, BRRI dhan58 anBIBRan74 werg
grown in BRRI Charbadna farm, Barishal during Ba@il9-20. Based o
plant height, growth duration, phenotypic accepitybiand grain yield
performance, thirty one (31) genotypes were sedefitem 101 entries fo
further evaluation. Growth duration was ranged frb43-162 days wher|
as grain yield was ranged from 5.02-8.34 t/ha.

iDevelop better
, genotypes

n

('Dﬂ

V) Preliminary Yield Trial (PYT): The PYT consisting of si
genotypes along with the two checks BRRI dhan27BRRI dhan48 wers
evaluated at South Ghatkhali and Tiakhali BloclAoitoli, Barguna in Aus
2019. Growth duration was ranged from 105-112 dalysre as grain yiel
was ranged from 3.32-4.51 t/ha. The three genotyie9829-78-1-3-2
(4.51 t/ha), BR9829-78-1-2-1 (4.49 t/ha) and BR983D2-3 (4.47 t/ha
yielded better than both the checks having mordess similar growth
duration. The three advanced lines BR9829-78-18BR%829-78-1-2-1 an
BR9830-5-2-2-3 were performed better in tidal nahr® ecosystem i
terms of phenotypic acceptability, plant heightpwgth duration and grai
yield and recommended for further generation adedras RYT in Barishg
region. Eleven advanced breeding lines along wiRRB dhan28, BRR
dhan58 and BRRI dhan74 as standard checks werea¢edl at BRR
Charbadna farm, Barishal during Boro 2019-20. Tigeést grain yield wa

X Develop better
> genotypes

j -

U)

produce by check variety BRRI dhan74, and yieltkest entries was range

o
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from 5.41-6.78 t/ha.

Vi) Regional Yield Trial (RYT): One RYT for non-saline tidg
ecosystem consisting of three advanced breedirg @tong with the tw
checks BRRI dhan27 and BRRI dhan48 was conductéslaiocations of
Barishal region during T. Aus 2019. The two advahages BR8784-4-1-2
P2 and BR8781-16-1-3-P2 were performed better dal tinon-saling
ecosystem in terms of phenotypic acceptability,nplaeight, growth
duration and grain yield and recommended f forfeirigeneration advance
as ALART in Barishal region.

Two RYTs for ZER & DRR in T. Aman 2019 were conceatt RYTs for
ZER consist of six entries along with the two cle&@RKRRI dhan49 an
BRRI dhan72 were grown at Charbadna farm, Barishia highest graif
yield was found in the genotype BR9871-29-1-3-B85t/ha) followed by
BR10001-94-2-B (5.77 t/ha) and BR9868-19-40-3-B93/ha). The lowes
grain yield (5.46 t/ha) was recorded in the genetlRRI dhan49. RYT
for DRR consist of six entries along with the tweecks BRRI dhan49 an
BRRI dhan87 were grown at Charbadna farm, Barishhk genotypsd
BR10393-2-2-2 (RTV) (6.31 t/ha) produced the higlggain yield than the
check varieties BRRI dhan49 (5.30 t/ha) and BRRIrd@Y (5.64 t/ha). Th
genotype BR10397-4-1-2 (BB) (5.93 t/ha) gave timeilar grain yield but

06 days longer growth duration than the check BERRin87 (5.64 t/ha).

The genotypes BR10393-2-2-2-3 (RTV) (5.69 t/ha d3Y days) anc
BR10393-4-1-3-4 (RTV) (5.73 t/ha and 135 days) pomdl similar grair
yield and growth duration with the check BRRI dh@ar{8.30 t/ha and 13
days). The lowest grain yield (5.30 t/ha) was rdedrin the genotype BRH
dhan49. There was no disease symptom in this trial.

A total of six RYTs in Boro 2019-20 were conductédvo RYT of
favorable Boro rice (FBR) were conducted. None bé tgenotypes
performed better than the check varieties in RYTRFB The genotyps
BRH11-9-11-4-5B-HR3 provided the highest grain ¢i€8.37 t/ha) than th
check BRRI dhan63 (6.45 t/ha) but gave similarrgsaeld with the check
BRRI dhan58 (8.07 t/ha) in RYT#FBR-2. RYT of ZERns@st of three
entries along with the four checks were grown aggasdi farm, Barishal
The genotype IR105837-8-45-1-1 provided highestngyeeld (7.89 t/ha
and 153 days) than all the check varieties (6.83-7ha and 143-158 day|
and 05 days earlier growth duration than the chekety BRRI dhan2¢
(153 days). RYT for PQR consist of four entriesnglavith the three check
BRRI dhan50, BRRI dhan63, and BRRI dhan81 were grawv BRRI

xd

—
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d
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Sagardi farm, Barishal. The genotype BR8526-38F2RIL (7.70 t/ha an

1S5

\IBetter genotypes
pwouldbe used for
further

- advancement
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162 days) produced the highest grain yield but 2Gays longer growt
duration than all the check varieties (5.78-7.18%tand 145-152 days

RYT#Bhanga consist of eleven entries along with tilve checks werée

grown at Sagardi farm, Barishal. The genotype BIhoBB-SVIN063 (9.29
t/ha) provided the highest grain yield than theckhearieties followed
BRRI dhan50 (6.28 t/ha) and BRRI dhan89 (8.23 t/lRYyT#Cumilla

consist of five entries along with the three cheakse grown at Sagard

farm, Barishal. The genotype BRC269-15-1-1-3 pretlithe highest grai
yield (7.17 t/ha) followed by BRC297-15-1-1-1 (7.t/a) that are simila
with the check variety BRRI dhan58 (7.14 t/ha). Demotype BRC302-2
1-2-1 (7.06 t/ha and 146 days) gave the highegt grald but 5 days longe
growth duration than the checks BRRI dhan28 (6/88 and 141 days) arn
BRRI dhan81 (6.20 t/ha and 142 days).

—

N

17

- =
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vii)  Advanced Yield Trial (AYT): One AYT consisting of thirty si
advanced breeding lines was conducted during T.r\rgd@19.A total of
thirty six entries along with the four checks wgrewn at BRRI Charbadn
farm, Barishal during T. Aman 2019. Seventeen ggrest were selected ¢

the basis of phenotypic acceptability, growth doratand grain yield for

further generation advanced. Five AYTs were coretlicluring Boro 2019

20. Four, three, four, three and six advanced lingdihes were selected for

further generation advance from AYT#1, AYT#2 AYT#YT#4 and
AYT#5 respectively.

a
n

Identify better
genotypes

viii)  International Irrigated Rice Observational Nursery (IIRON):

Seventy nine advance breeding lines along with &lveck varieties werggenotypes

evaluated at Charbadna farm, Barishal during B&tO20. The genotyp
SVIN333 (7.67 t/ha) produced the highest graindyitlan all the chec

K
varieties (6.39-7.11 t/ha). The three genotypes\N&®8b (7.49 t/ha and 141
1

days), SVINO28 (7.47 t/ha and 141 days) and SVIN@L25 t/ha and 14
days) gave the similar yield but 6 days earliernghoduration with the

check variety BRRI dhan29 (7.11 t/ha) and produbedhigher grain yield

than the checks BRRI dhan28, BRRI dhan58, BRRI @haand BRRI
dhan74. The eight genotypes namely SVIN375 (618d),t SVIN323 (6.82
t/ha), SVIN313 (6.89 t/ha), SVIN318 (6.96 t/ha) 8Nl (7.00 t/ha)
SVIN304 (7.02 t/ha), SVIN316 (7.07 t/ha) and SVII3Q7.10 t/ha
provided the similar grain yield with the checks BIRIhan58 (6.80 t/ha
and BRRI dhan74 (6.85). The fourteen genotype9(6.37 t/ha) produce
the similar grain yield than the checks BRRI dha(@89 t/ha) and BRR
dhan67 (6.46 t/ha).

D

O~

Identify better

Pest Management

i) Impact of lighting period on the trapping of insect:

For catching in light trap, six treatments wereesbed; = 5.20 - 6.20pm
T2= 6.20-7.20pm, 3= 7.20-8.20pm, 7 =8.20-9.20 pm, §9.20- 10.20
pm,and®= 10.20 to rest of night and the treatments wepdiaate four
times.T1 treatmentthat covers twilight(Godhutgps the highest numb
of insect pest and natural enemy (Table 7). Duskirgd four(04) hours

caught 69.28% insect pests. First 3 hours (5.2@p&20pm) insect caught

decreasing and first 4 hours (5.20 to 9.20 pm) rahtenemy caught als

decreasing trend.Total insect pest and natural Esecaught in light trap

Find out effective
light trapping
time period for
farmers
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was 16825 and 1942 that was in percentage of potalllation, 89.65% an
10.35% respectively.

d

i) Rat caught preference to different lure:
To find out effective lure for rat trapping, an eximent was designed wit
four Treatments-IFFCoconut, F=Dried fish, Ek=Paddy, F= Without
feed/lure and the treatments were
conducted with 20 Bamboo trap at Charbadhna fafRRIB Barishalduring
T. Aman 2019. Higher no. rat caught found with cudture than followec
by dried fish and paddy. Coconut lure found higheferable to rat tha
dried fish and paddy.

replicated thtiqeeriment was

Effective lure
hagainst rat wouldl
be identified

D

n

lif) Survey of rice insect pest in seedbed using Yellosticky trap:BR26,
BRRI dhan67 seedbed of sagordi farm and BRRI dhaB&RI dhan88
BRRI dhan89, BRRI dhan28, BRRI dhan29, BRRI dhanb&harbadna
farm. Brown planthopper(BPH), white backed planihenpWBPH), yellow
stemborer(YSB), leaf folder(LF), green leafhoppdrid}, whiteleafthopper
(WLH), zigzag leafhopper (ZLH) insect found in y®il sticky trap.Carabic

beetle (CDB), lady bird beetle(LBB), green miridggGMB) and spider

(SPD) natural enemy were found. Higher insect aatdral enemy found i
Charbadna than Sagordifarm, Bangladesh Rice Résed#nstitute,
Barishal.Brown planthopper, green leafhopper, Idafder, yellow
stemborer were found higher population. Other hamadliral enemiesgree
miridbug, lady bird beetle, carabid beetle founghler population.

—

Seedbed inseg¢
pest would be
1 identified.

—

n

iv) Conservation of natural enemies through ecolagal engineering
approachesTo conserve natural enemies through ecological nerging
approaches, Nectar-rich flowering plants and ordggdanted on bunds f
provide food and shelter for different natural eresmne.g. parasitoids
Twenty (20) complete sweeps will be taken at e®tydays interval up t
flowering. T, = Flowering plants (marigold, sunflower) grown ioer bunds
T, = Control Higher number of insect pest abundance found itrabplot
than ecological management plot.On the other hhigher no. of natura
enemy incidence of ecological engineering plot tlcantrol plot.Similar
yield found in both ecological engineering plotB/fha) and contro
plot(6.70t/ha).

Conservation of

V) Insecticide free rice production in BRRI, Barishalfarm: To reduceg
insecticides uses in Sagordi and Charbodna farBRRI, Barishal. Instal
100 perch at one hectare of land to facilitateldito sit on and too
randomized 20 complete sweep for counting insestsp@nd natural enen
and identifying plots that occur potential infegiatby certain insect pes
And it was practiced in the morning at every sedays interval beforg
flowering. Once the infested plots was identifiethmplete sweepin
operation was conducted in that plot and after yev&0-50 sweeping
harmful insects were damaged mechanically and kealefnsects weré
released to field. Boro 2019-20 foundhigher noinsect in BRRI dhan6]
followed by BRRI dhan89 and BRRI dhan88. GreenHepper(GLH),
white leafhopper(WLH),yellow stemborer(YSB) and o
planthopper(BPH) found all three variety plot. Qtleand, higher no. @

natural  enemy
ovould be
5.identified
D
I
I
Reduce
insecticides uses
k50-100% in

yarmers field

NS WU

-

natural enemy in BRRI dhan89 than BRRI dhan88 anBRB
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dhan67.Higher yield performance in BRRI dhan89ntB®RI dhan88 an
BRRI dhan67. Finally, we successfully cultivatede&ter, TLS an(
Experiment plot crop without any insecticides spaafBRRI Charbadna an

Sagordi farm. Perching was done all plot at BRRbremendation practice.

Every full plot sweeping after 15 days of transpilag upto flowering. After
every 20 complete sweeping release natural enerdywdrere damage
harmful insect. Morning time yellow stem borer harlupper portion o
leaf. So, we done sweeping early morning 6.00af®t00am.

vi) Conservation of natural enemies through ecoldgal engineering
approachesTo conserve natural enemies through ecological nerging
approaches, Nectar-rich flowering plants and ordsgdanted on bunds f
provide food and shelter for different natural eresne.g. parasitoids
Twenty (20) complete sweeps will be taken at e®tydays interval up t
flowering. T, = Flowering plants (marigold, sunflower) grown ioer bunds
T, = Control Higher number of insect pest abundance found itrebplot
than ecological management plot.On the other hhigher no. of natura
enemy incidence of ecological engineering plot tlcantrol plot.Similar
yield found in both ecological engineering plotB/fa) and contro
plot(6.70t/ha).

V1) Screening of available pesticides for controltig blast disease o
rice: Nine pesticides (Table 39a) viZeal, Difa, Kasumin, Amister Toq
Karishma, Blastin, Sindazim, Sandomil and Nativoreveised as tes

pesticides keeping one negative control (plain ryaResticides were testg QN

on BRRI dhan28, a susceptible Boro HYV of rice tasb disease. Amon
the nine chemicals Nativo (91.10%), Difa (76.52®lgstin(72.27%) anc
Zeal (71.38%) significantly reduced neck blast [Niisease. Rest of th
chemicals were not effective (<60 % reduction) educing the blas
disease. Further test of those effective chemigals suggested for the ne
season.

V11. Survey and monitoring of rice diseases in seleed areas:In Aman
and Boro seasons, survey on rice disease was deadut 46 farmers
fields of Barishal district (Sadar, Ujirpur, Babuga Cropping pattern, ric
growing ecosystem and cultivar adoption of the syed area wer
observed during survey. Data on percent diseaseeimce (%DI) anc
severity (0-9 scale) were collected following théarflard Evaluatior
System (SES) for rice (IRRI, 2013). A zigzag pattdor survey was
followed in this study (Savaey al, 1996). From each plot, randomly
hills were selected for recording the disease got@ and severity. Brow
spot and Bacterial Leaf Blight was recorded as ndigeases.

V111. Demonstration on the management options ofldst disease alf
farmers’ field of Barishal region: To demonstrate the efficacy

fungicides against blast disease and to introduaragement practices
the farmers the experiment was conducted duringrAREH.9 farmers’ field
of Babuganj, Barishal under natural field conditiasing blast susceptib

rice variety BRRI dhan34. BRRI recommended prasti@@P) were teste

Expected outpuyt
)
)
d
d

Conservation of
natural  enemy
avould be
s.identified
D
I
I
f Effective
),pesticides against
lolast  disease
‘g ould be
jidentified
e
t
xt

The status of
different rice
ndiseases in southefn
sregion  would  be
investigated.
N
20
n

Management
ppractices and
tefficacy of
fungicides
eagainst blast
ddisease to the
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over farmers’ practices (FP). BRRI recommended tmes were
application of half dose of MOP at basal and hatha last top dress of urg
(Pl stage); providing supplement irrigation immeelga after diseas
initiation and judicial application of fungicide3rpoper/Zeal/Nativo twd
times at 10-15 days interval). Farmers didn’'t us®@mMand/or chemicg
under Farmers’ practice option. For neck blastgitides were sprayed tw
times; first at heading stage (around 5% floweriagdl 2° at 10 days afte
the ' spray. Chemical trooper was sprayed at afternBisease severit
and yield data were collected during ripening stadyéeld of BRRI dhan34
was significantly higher in recommended practicds3q tha) over
farmers’ practices (3.57 tHa Disease incidence was 11.9% in

treatment while it was 63% in control treatmenteTyield increase wa

observed in recommended practice by 20.44% andasksencidence

decreased by 81.1% over farmers’ practice.

- farmers would be

rdntroduced.

D

”

|l

<=9

)

1%

Socio-Economics and Policy

Stability analysis of BRRI released HYVs of rice This study was
conducted for finding out the suitable rice cultsvan Barisal region. Fort
two (42) BRRI released varieties were tested witte¢ groups namel
Short Duration Variety (14nos), Medium Duration Mgy (11nos) anc
Long Duration Variety (17nos) during Aman 2019 seasForty three
varieties with two groups namely Short Duration iegr (20) and Long
Duration Variety (23). were evaluated during Bo@l2-20 seasons. Bo
the study were accomplished at Charbadna farm, BRRBibnal station
Barishal.

The Aman 2019 experiment was affected by cyclongb® on 10
November, 2019. Among the tested 14 nos of shamtbn variety, the
highest yield was observed in BRRI dhan87(6.12"}lallowed by BRRI
dhan73 (5.38 thY. In medium duration varieties, the highest yields

found in BRRI dhan70 (6.18 t/ha) followed by BRRIhan49 (5.39 t/ha).

Finally, among the long duration varieties, thehieigt yield was foundi
BRRI dhan77 (5.55 t/ha) followed by BR 23 (5.4%)/land BRRI dhan7
(5.39t/ha).

Among the tested short duration varieties, the ésglyield was observed
BRRI Hybrid dhan3 (8.20 th3 followed by BR1(6.62 tH5 and BRRI
dhan68 (6.35 thY. In the long duration varieties, the highest ¢iglas in
BRRI dhan89 (8.20 t/ha) followed by BRRI dhan5&67t/ha) and BRR
dhan92 (7.00 t/ha).

Region basig
y suitable rice
yvarieties  would

1 be identified

h

V) J

Technology transfer

)] Varietal replacement through Head to Head Trial: Two groups
of BRRI released modern rice varieties were tesiedlO locations o
Barishal region, Barishal during T. Aman 2019. BR&ian52 group
comprising of BRRI dhan 52, BRRI dhan72, BRRI dif&anBRRI dhan76
and BRRI dhan79, were tested in five locations. Agthese group, BRR
dhan72 (5.45 t/ha) provided the highest yield fokd by BRRI dhan5:
(5.29 t/ha), BRRI dhan76 (5.12 t/ha), BRRI dhanZ®4 t/ha) and BRR
dhan73 (4.58 t/ha). BRRI dhan49 group, comprisinBRRI dhan49, BRR

maximizing rice
f yield by adopting
, BRRI release
latest varieties

dhan71, BRRI dhan75, BRRI dhan80 and BRRI dhan8ftewested ir
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other five locations. Among these group, BRRI dia(@46 t/ha) provide
the highest yield followed by BRRI dhan49 (5.3 J/nBRRI dhan80 (5.0¢

t/ha), BRRI dhan71 (4.83 t/ha) and BRRI dhan7584/6a). Based on the

performance, the varieties BRRI dhan49, BRRI dhamBRRI dhan72
BRRI dhan76 and BRRI dhan87 could be disseminateahg the farmer
in Barishal region.

Two groups of BRRI released modern rice varietiesrewtested at

locations of Barishal region, Barishal during B&©19-20. BRRI dhan2
group, comprising of BRRI dhan28, BRRI dhan67, BRIRBn81, BRR
dhan84 and BRRI dhan88, were tested in four lonaticAmong thes¢
group, BRRI dhan67 (6.41 t/ha) provided the highgstd followed by

BRRI dhan88 (6.16 t/ha), BRRI dhan28 (5.98 t/haRRB dhan8l (5.92

t/ha) and BRRI dhan84 (5.76 t/ha). BRRI dhan29 gratomprising of
BRRI dhan29, BRRI dhan58, BRRI dhan89 and BRRI @Ranere teste(
in other two locations. Among these group, BRRI rdtta (6.55 t/ha
provided the highest yield followed by BRRI dhan@43 t/ha), BRR
dhan92 (6.43 t/ha) and BRRI dhan58 (6.40 t/ha)eBas the performanc
the varieties BRRI dhan29, BRRI dhan67, BRRI dhaa®8 BRRI dhan93
could be disseminated amongthe farmers in Barigggbn.

S

3

5

WO 0O)

D

oD

Demonstration, seed production and scaling up of MVice in Barisal
region: During the reporting year,BRRI Barishal has conddct 3
demonstrations in Aman season and 4 demonstrahddgsro season whic
was 14 acre by area coverage.

During Aman 2019, highest yield was obtained by BRRan23 (5.1t/ha
followed by BRRI dhan52 (5.07 t/ha) and BRRI dhar(4® t/ha). The
growth duration varied from 143-156days. Farmeisimed thes eed ¢
those varieties especially BRRI dhan76 and BRRIndfafor selling o
sharing with surrounding farmers and to cultivaiehie next season.Durin
boro 2019-2020, five vatieries viz., BRRI dhan4RM dhan58, BRR

dhan67, BRRI dhan74 and BRRI dhan89 were demoedtaatd the highes

yield was found in BRRI dhan89 (7.53t/ha) followeglBRRI dhan74 (7.1]
t/ha), BRRI dhan58 (6.82 t/ha), BRRI dhan67 (6.8¥) BRRI dhan4i
(5.99 t/ha). Farmers were motivated to cultivate RBRIhan89, BRR
dhan74 and BRRI dhan58. And retained the seedseétvarieties.

Seed support demonstratior Fifty three seed support demonstration w
conducted. Twenty five block demonstrations of ibegha each with BRR
dhan76 and BRRI dhan77 during T. Aman2019 in dffiérupazilas o
Bhola were conducted with active collaboration & Similarly twenty

eight seed support demonstration were conducteBaipugonj Barishal

during Boro, 2019-2020.

1)) Varietal replacement through Head to Head Trial: Two groups
of BRRI released modern rice varieties were testedlO locations o
Barishal region, Barishal during T. Aman 2019. BR&ian52 group
comprising of BRRI dhan 52, BRRI dhan72, BRRI difanBRRI dhan76
and BRRI dhan79, were tested in five locations. Aghthese group, BRR
dhan72 (5.45 t/ha) provided the highest yield fokd by BRRI dhan5:

Farmers  woulg
be motivated tdg
1cultivate HYVs
of rice

f

g

5t

/

y

efarmers  would
| be motivated td
f cultivate HYVs
of rice
maximizing rice
f yield by adopting
| BRRI release

latest varieties

(5.29 t/ha), BRRI dhan76 (5.12 t/ha), BRRI dhanZ®4 t/ha) and BRR
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dhan73 (4.58 t/ha). BRRI dhan49 group, comprisinBRRI dhan49, BRR
dhan71, BRRI dhan75, BRRI dhan80 and BRRI dhan8itewested ir
other five locations. Among these group, BRRI dia(@46 t/ha) provide
the highest yield followed by BRRI dhan49 (5.3 J/nBRRI dhan80 (5.0¢

t/ha), BRRI dhan71 (4.83 t/ha) and BRRI dhan7584/6a). Based on the

performance, the varieties BRRI dhan49, BRRI dharmBRRI dhan72
BRRI dhan76 and BRRI dhan87 could be disseminateahg the farmer
in Barishal region.

Two groups of BRRI released modern rice varietiesrewtested at
locations of Barishal region, Barishal during B&©19-20. BRRI dhan2
group, comprising of BRRI dhan28, BRRI dhan67, BRIREn81, BRR
dhan84 and BRRI dhan88, were tested in four lonaticAmong thes¢
group, BRRI dhan67 (6.41 t/ha) provided the highgstd followed by
BRRI dhan88 (6.16 t/ha), BRRI dhan28 (5.98 t/haRRB dhan81 (5.92
t/ha) and BRRI dhan84 (5.76 t/ha). BRRI dhan29 gratomprising of
BRRI dhan29, BRRI dhan58, BRRI dhan89 and BRRI 8Ranere teste(
in other two locations. Among these group, BRRI rdtta (6.55 t/ha
provided the highest yield followed by BRRI dhan@43 t/ha), BRR
dhan92 (6.43 t/ha) and BRRI dhan58 (6.40 t/ha)eBas the performanc
the varieties BRRI dhan29, BRRI dhan67, BRRI dhaa®8 BRRI dhan93
could be disseminated amongthe farmers in Barigggbn.

S

3

WO 0O) vJ

D

oD

5 | Seed production

I)Breeder seed production:in T. Aman 2019, a total of 16,000 kg and|iIBRRI  released

Boro 2019-20, a total of 31,040 kg breeder see@ wevduced. HYVs of rice
would be
disseminated

i) TLS production: In T. Aman 2019, a total of 9733 kg TLS and in Boro

2019-20 a total of 24,728 kg BRRI released varsatvere produced.

BRRI Regional Station, Bhanga, Faridpur
Table - 2
Research Progress 2019-2020
SI.No. Experimental title Expected Output/ Outputs

Varietal development
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Hybridization

and acceptable grain quality.
For the development of deepwater rice variety,

awnless grain with acceptable quality.

Field Rapid generation advan
(FRGA)

descent (SSD) method.

Proposed variety trial (PVT) (Boro)

replications at BRRI Bhanga, Faridpur.

than the both check varieties coded 1-010 and |-

the 1-010 line, respectively.

duration.
Set-3: In this trial, one advanced breeding line

tested. Line no. 1-017 produced 8.71 t/ha yield

SI.No.

Experimental title

Expected Output/ Outputs

14.15%) than the both checks. The growth dura

duration of the line no. 1-017 was 152 days.

89

In Aman 2019 season, 10 crossesweade and
1986 kseeds were produced for developing high
yielding transplanting Aman rice varieties with
desirable characters with emphasis on wpater
stagnation tolerance, anaerobic tillering, earbnes

crosses were made and 27Q6deds were produced
with desirable characters with emphasis on knegeing
ability, nodal tillering, elongation ability and

23

ck case of ‘breeding for developing high yielding
rice varieties for single boro ecosystem’ 10395
plants of i generation were grown during Boro
2019-20 using Field RGA and 2930 progenies of F
generation were maintained by collecting single
panicle from each plant as modified single sged

Three sets (Set-1, Set-2 and Set-3) of inbred (trial
(Boro 2019-20) were evaluated following
randomized complete block design with three

Set-1: In a proposed variety trial, one advanced
breeding line 1-012 along with two checks (I-010
and [-011) was tested. Line no. I-012 produced 8.63
t/ha which was 16.62% and 31.35% higher vyield

011

respectively.The growth duration of line no. I-012
was around five days longer than 1-011 or sintibayr

Set-2: One advanced breeding line 1-014 was
evaluated along with a check. Line no. 1-014 gave
8.75 t/ha yield which was 5.42% higher than the
check (1-013) with three days shorter growth

(I

017) along with two checks (1-015 and 1-016) were

which was more than 1.0 t/ha higher (12.67% gnd

tion

of the lines ranged from 147-155 days and growth



ALART (PQR) Boro

Two advanced lines BR8862-29-1-8 and

were tested at farmers’ field at Nagarkan
Faridpur. Two tested lines out yielded (6.91-7

similar to the check variety BRRI dhan50 (1
days).

ALART (ZER) Boro

One advanced line IR99285-1-R2-along with

BRRI dhan29 and 4.0 t/ha higher than BR
dhan84. The mean growth duration of advan

than the other check BRRI dhan84

RYT (DWR, FBR, ZER, IRR, FBQ
PQR)

,RYT-DWR: Boroi digha and Fulkori yielded 2.(

Majhikanda and Talma.
RYT- FBR-Bhanga: Among the tested genotyp
Bh Boro-18-SVINO76 gave the highest mean vyi

5). On the other hand, nine advance lines ¢
higher yield (6.18-7.90 t/ ha) than the stand

longer growth duration except Bh Boro-1

that are suitable for single boro ecosystem.

SI.No.

Experimental title

Expected Output/ Outputs

Morphological Characterization
Pigmented Boro Rice Germplasm

AN experiment was conducted to characterize
pigmented rice germplasm through 51 ag

qualitative characters) using the Rice Germpl:

90

t/ha) than that of the average yield of check vgrie
BRRI dhan50 (6.79 t/ha). The mean growth duration
of BR8862-29-1-5-1-3 was 162 days which was

BR8995-2-5-5-2-1 along with BRRI dhan50 (check)

da,
47

62

BRRI dhan29 and BRRI dhan84 as checks were
evaluated at farmer’s field at Nagarkanda, Faridpur
The advanced line IR99285-1-1-1-P2 produced 9.12
t/ha yield which was little higher (012 t/ha) than

line IR99285-1-1-1-P2 was similar to the check
variety BRRI dhan29 and 18 days longer durati

t/ha and 1.47 t/ha significantly higher than check
BR10230-15-27-7B with similar growth duration |i

(7.90 t/ha) ranged from 4.42 to 10.62 t/ha followed
by BhBoro-18-SVINO63 (7.67 t/ha), Bh Boro-18-
SVINO77 (7.13 t/ha), Bh Boro-18-SVIN109 (7.12
t/ha) and Bh Boro-18-SVIN066 (6.90 t/ha) (Table

check BRRI dhan50 (6.15 t/ha) with a few days

SVIN069. Bh Boro-18-SVINO76 and BhBoro-1B-
SVINO63 may be selected for conducting ALART

100

morphological traits (20 quantitative and (31

ASIM



variability in most of the observed traits
pigmented Boro rice germplasm.

Farming Systems Research
Identification of potential rice variet
in Onion-Jute-Relay Aman croppir
Pattern under shallow deep water T|
ecosystem.

For identification of potential rice variety
yWheat/Onion-Jute-Relay Aman cropping Patt

ogeld of rice (3.9 thd) was obtained from BRR
dhan39 that was relayed with jute. Highest R
(Rice equivalent yield) was found froms [24.74
tha') cropping pattern followed by,T(24.17 thd)
and T, (22.74 thd)

Crop-soil-water management
Nitrogen and K management of new
released short duration modern T.
Aman rice varieties

In the experiment on effect of nitrogen a
ypotassium management on growth and yield of s
duration T. Aman rice, yield of BRRI dhan71 w
significantly higher in T (4.2 t/ha) followed by T
(3.73 t/ha). There was no significant difference
yield among treatments when BRRI dhan75

used. In context of plant height and sterility, réh

four treatments.

10

Stability of yield of BRRI release
Aman varieties

BRRI dhan46 gave the highest grain yield (4.1t
followed by BRRI dhan44 (3.9 t/ha) and BR23 (
t/ha). Among short duration Aman varieties, BR
hybrid dhan4 produced the highest yield (4.2 t
followed by BRRI dhan71 (3.7 t/ha) and BR
dhan56 (3.6 t/ha). BRRI hybrid dhan6 gave
highest grain vyield (4.4 t/ha) among medi
duration Aman varieties followed by BRRI dhan
(4.3 t/ha) and BRRI dhan73 (4.1 t/ha), BRRI dha
(4.1 t/ha), BRRI dhan49 (4.1 t/ha). In Boro seas
among the long duration varieties, yield of BR
was the highest (7.4 t/ha) followed by BRRI dhar
(7.32 t/ha) and BRRI dhan29 (7.10 t/ha). In sk
duration, Boro varieties BRRI Hybrid dhan2

SI.No.

Experimental title

Expected Output/ Outputs

produced the highest (7.8 t/ha) yield followed
BRRI Hybrid dhan5 (7.69 t/ha) and BRRI Hybi
dhan3 (7.16 t/ha).

was no significant difference in two varieties amon

Descriptors and Evaluation Form, GRSD, BRRI.
The experiments were conducted in BRRI R/S
Bhanga, Faridpur. The present study exhibits high

of

n

ern
ainder shallow deep-water rice ecosystem, highest

I
EY

nd
hort
as

in
vas

[}

drhe most stable rice variety identified. In lohg
duration Aman varieties, BR22, BRRI dhan41l and

ha)
3.6
RI
ha)
RI
the
m
70
Nn53
50N,
16
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Rice Production Technology was imparted am
300 famers and SAAO of the Faridpur Region.

bng

Regional Station, Cumilla
Table-2

Research Progress 2019-2020

Sl. No. |

Research Progress |

Expected Output

Program area (01): Varietal Development ProgramRYD

1

Project 01: Development of new varieties and imptbgenotypes with high yield potentig
along with earliness, photoperiod sensitivity, gutable grain quality and resistance to

diseases and insect pests.

T. Aman

2019 and Boro 2019-20

1.1

Hybridization:
In T. Aman season, 28 crosses were made using réhtpaln
Boro season 17 crosses were made using 35 parents.

High  vyielding new|
breeding lines will be
developed.

1.2

R Confirmation :
Thirty nine (T. Aman) and 4 (Boro) crosses wereficored and
registered in BRRI Cumilla.

High yielding new
breeding lines will be
done

1.3

Growing of E population:
About 235 progenies from 19 crosses (T. Aman) a6
progenies from 15 crosses (Boro) were selected.

High yielding new
Breeding lines will be
done

14

Pedigree Nursery {F K, s and k generations):

In T. Aman season, 745 and 31 plants were selected frognFr
and ks generation, respectively and 8 breeding lines \oetked
from K to R generation. In Boro season, 830 progenies \
selected from #Fs and 38 lines were bulked from-F;. In field
RGA method total 4,601 progenies were harvestedsatetted
for LST for next Boro season.

High yielding new
breeding lines will be
done

vere

15

Observational Yield trial (OYT ):

BRC436-17-3-1-1 (5.49 t/ha, 124 days), BRC437-4411{5.00
t/ha, 128 days) and BRC417-16-2-2-1 (5.32 t/ha, d&) were
selected in T. Aman season based on their yield saiter
growth duration compared to the check varietiedBBdno season
23 genotypes were selected out of 37 genotypesdb@asegield
and other parameters. Total 41 entries from 43fHpaed better
and gave yield more than 8 t/ha in OYT CTR (TRBytal 17
entries from 128 performed better and gave yieldentban 7.5
t/ha and these entries may be selected for fuetauation.

High yielding with short
duration new breeding
lines will be developed

1.6

Preliminary Yield Trial (PYT):

In T. Aman season, 9 entries were selected from F&0m) for
higher yield (5.0-6.61 t/ha) and shorter growthadion (114-126
days) than check BRRI dhan49 (4.91 t/ha and 12%)dapd
statistically similar yield with BRRI dhan75 (6.1(ha and 124
days) and BRRI dhan 87 (6.26 t/ha and 125 daydpYIh (ING-
1) 6 entries performed better considering yiel®745.46 t/ha

|

and growth duration (113-126 days) compared to lchadeties.

High yielding with short
duration, BB resistant,
GSR new breeding line
will be developed

\"2)
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SI. No.

Research Progress

Expected Output

In PYT (ING-2) 2 entries namely IR104511:1-B-21-2-P1-3-B
(5.35 t/ha and 111 days) and IR104548:8-B-15-10-3-B (5.39
t/ha and 114 days) were selected. In PYT (GSR) (@hentries
performed better compared to check varieties onhbihgs of
yield and growth duration. During Boro season, Bhajypes
were selected out of 22 genotypes based on yiett ciher
parameters. The heritability obtained from yield sw#@1%,
indicating high level of precision of this experimieConsidering

the yield and growth duration BR9943-4-2-3-1 (9t and 162

days) and BR9943-26-2-3-6 (8.74 t/ha and 161 dtyege two
genotypes were selected from PYT BB (TRB)

1.7

AGGRIi Network Trial :

During T. Aman season, 72 lines performed bettamn tithe
standard checks BRRI dhan87 on the basis of yialdl their
yield range was 4.41-5.62 t/ha from 387 advanceeding lines
developed at IRRI-HQ, Manila, Philippines.

High  vyielding new|
breeding lines will be
done

1.8

Secondary Yield Trial (SYT):

In SYT (Com), BRC355-9-1-1-1, TP30500, TP30523, 0325
and TP30546 were selected for higher yield (5.36-@/ha) and
shorter duration (114-120) than the checks duringhfan. In
SYT#1, 9 out of 12 genotypes and in SYT#2, 4 gepedywere
selected based on yield and other parameters dBongseason,

High yielding with short
duration new breeding
lines will be done

1.9

Advanced Yield Trial (AYT):

In T. Aman, 3 genotypes viz. BR9043-11-3-2-2 (4t8%& and
122 days), BRC315-14-2-3-1-1-H1 (4.99 t/ha and d&@s) and
IR70213-10-CPA-4-2-2-2 (5.46 t/ha and 123 days)evssiecteq
from AYT#1 (COM) due to higher yield and shorterogth
duration compared to checks and BR7849-35-2-2-2-1tBm
AYT#2 (W/S) was selected for its better yield (5t48). In Boro
season, 1 genotype was selected out of 3 basei@ldrapd othel
parameters and 27 genotypes performed well and ggeld
higher than 7 t/ha in AYT# FBR (TRB).

High yielding with short
duration new breeding
lines will be developed

1.10

Regional Yield Trial (RYT-HQ & R/S)

During T. Aman season, 4 entries were selected fRYT
(Insect resistant), for higher yield (5.73-6.19a)/land shorte
growth duration. BR10397-4-1-2 and BR10395-22-3Bbast)
were selected from RYT (BB) for higher yield. FraRYT#1
(RLR) BR9571-28-2-1-2-1, BR9571-4-1-2-2-1 and BRB#Z2-
6-1-1 were selected for their higher yield (5.188t/ha) and
BR9571-13-1-9-1-1 was selected from RYT#2 (RLR) paned
with standard checks. From RYT (ZER), BR10001-98-fom
RYT ZER (RLR) BR8492-9-5-3-2 (RLR) and BR7528-2
HR16-2-24-1 were selected for their better yieldfgenance
compared to standard checks.
promising in respect of yield performance, BPH vgtoduration,
lodging tolerant, rat damage and other agronomacastiers from
RYT Kataribhog (PQR), RYT (DTR), RYT #1 (DWR), RYZ#
(DWR) and RYT (Bio).

High yielding with short
duration, insect, diseas
rRLR, ZER and/or PQH
new varieties will be
developed

R-

No genotypes weredfoun

During Boro season, 3 entries in RYT (PQR), 1 efyRYT
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SI. No.

Research Progress

Expected Output

(ZER) and 1 entry of RYT#2 performed better thaandard
check varieties. None of the entries performedebdttan check
variety in RYT (Bhanga) and RYT (FBR).

1.11

Regional Yield Trial (RYT)-CUM, Boro
In 4 locations of Cumilla region, BRC302-2-1-2-1.43 t/ha)
gave highest yield than standard check BRRI dhdAZa t/ha).

High yielding new
varieties will be
developed

Program

area (02):Crop-Soil-Water Management

T. Aman

2019 and Boro 2019-20

2.1

Influence of nitrogen and potassium rates on perémce Of
modern rice

During T. Aman 2019 season,;dig was the best for grai
yield (6.31 t/ha) & straw yield (6.69 t/ha) of BREhan87 out o
four fertilizer treatments Mo, N1ooK100, N1ooKo and NKygo. In
Boro season, NKiso was the best combination for grain yie
(7.39 t/ha) & straw yield (8.47 t/ha) on BRRI dh@n8

[

ndetermined.

NK interaction effect orn
rice yield can be

d

2.2

Long-term missing element trail for diagnosiihg limiting
nutrient in soil in BRRI R/S Cumilla

In rainfed ecosystem, BRRI dhan49, BRRI dhan79 BRRI
dhan87 produced 5.93 t/ha, 6.46 t/ha and 6.61grham yield,
respectively with STB fertilizers and required mugbher P, K,
S and Zn in the time of applied nutrients. In iatied ecosystem
BRRI dhan84, BRRI dhan86 and BRRI dhan88 producéd,
6.63 and 7.38 t/ha grain yield, respectively witfiBSertilizers.
Omission of N seemed to be the most yield limitfagtor for
rice during both T. Aman and Boro seasons.

(2)

Limiting nutrient factor
on rice yield in rainfed
and irrigated ecosyste
will be determined.

2.3

Evaluation of bio-organic fertilizer in soilgpit system
Application of 2 ton/ha bio fertilizer with N (70%) KS (100%)
appeared as best for grain yield (5.22) and striad \{5.94) of
BRRI dhan75. Application of the same treatment gheehighest
grain (8.05 t/ha) and straw yield (8.40 t/ha) inFBRIhan89.

Impact of Bio-organig
fertilizer on rice yield
will be determined.

2.4

Efficiency of DAP fertilizer for the supplemeation of nitrogen
fertilizer during Boro season

Treatment, DAP + N100% (3 times), produced tlyhést grain
yield (5.77 t/ha) and straw yield (6.21 t/ha) of BRlhan81.

Economic and efficien

dose will be determined

t
Urea and DAP fertilizer

Program

area (03): Pest management

3.1

Survey and yield loss assessment of rice diasase in Cumilla
district

Disease incidence of bacterial blight, sheath bligieck blast
false smut and brown spot were 5-30, 5-90, 1-8W1-8.and 20;
100 % respectively during T. Aman 2019 season. mguBoro
2019-20 season, major rice diseases bacterialtbBbkath bligh
and neck blast were recorded ranged from 1-50, 4n6i01-40 %
in BRRI released and local varieties respectively.

[

Disease forecast mod
will be developed.
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SI. No.

Research Progress

Expected Output

3.2

Validation of rice neck blast disease managémeehnology undey Yield loss due to blas
disease will be reduced,|

farmer’s field condition

Neck blast disease was obtained severe 66% disecisence
(D) in BRRI dhan34 at farmers practice comparedBRRI
practice (upto 5% DI) at BRRI farm, Cumilla durifig Aman
2019 season and rice yield loss was saved upto 4&y¢
managing neck blast disease.

o

3.3

Factors affecting rice tungro disease and @sagement in Cumill
region

Several field experiments were conducted in difiefecations of
Nangalkot and LaksamUpazila, Cumilla during Aus, Ailman
and Boro 2019-20 seasons. Preventive measure esthevay to
control tungro disease. GLH population was very low
insecticide sprayed seed bed and main plot comparedntrol
plots.The weather parameters greatly influencegtpailation of
GLH in rice field. It was found that increased ygdemperature

with low rainfall, susceptible rice variety, 3 riceopping pattern

and huge number of GLH in the seedbed are the ordgtal
factors for tungro disease devastation. Recommendedungro
disease management technology is given below:

1. Seedbed along with surroundings should be free f@&irhHi
by light trapping/hand sweeping/insecticide spray.

Spray systemic insecticide (MIPC 2.6g /Cartap 2Caybaryl
3.4g / Chorpyriphos 2ml / Carbosulfan 2ml per litrater are
the most effective is the most effective) in thedized for 2
times for controlling GLH. The season-wise sprageis are
as follows:

a) During Aus season, 10 days after seeding (DAS)2h
DAS (about 3-5 days before transplanting)

During T. Aman season, 10-15 DAS and about 5 ¢
before transplanting
During Boro season, 15-20 DAS and about 5 daysrét
transplanting

2.

b)

C)

aTungro

diseast
management technolog
will be developed.

d
lays

pfo

3.4

Tracking the infection source(s) of rice fasaut disease

False smut disease was not present in each tretatoie
seedling times for tested varieties BRRI dhan49 &RRI
dhan79.Therefore, the experiment is needed to tepehe next
T. Aman 2020 season.

Mode of infection of
false smut disease wi
be determined.

3.5

ALART for Bacterial Blight disease of rice
The BB resistant genotypes BR8938-19-4-3-1-1-P2-H
BR9651-15-2-1-4 &BR(Bi0)11447-1-28-14-3 and checRM3
dhan58 didn’t show BB disease. One genotype BR({Bi&}7-3-
10-7-1 showed very low BB disease (% DI 10 & DSaB)ng
with check BRRI dhan28 (% DI 20 & DS 3), which indied that

BB disease pressure is naturally very low in thgoreng season.

However, all the 4 genotypes showed remarkablyepigde to
neck blast disease (% DI 23-73 & DS 7-9). For thasons, non
of the genotypes are recommended from BRRI Cuniiia

Bacterial blight diseas

developed.

D

R&sistant variety will be

y

[¢)

124

further progress in varietal development program.
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SI. No.

Research Progress

Expected Output

3.6

ALART for Blast disease of rice

The genotype HR(Path)-11 showed fully resistant (%&[IDS 0)
to both leaf (LB) and neck blast (NB) compared tisceptible
checks BRRI dhan58 (NB %Dl 48, DS 7) and BRRI di¢a(ieB
%DI 85, DS 9). Rest 2 genotypes (Path2441 &BR(R2ut)2-
BC3-16-19) showed highly susceptible to neck blast
susceptible checks.During grain filling stage, H&(H-11
showed 100 % lodging. For those reasons, noneeofi¢énotypes
are recommended for further progress, but HR(PEthgan be
used as blast resistant donar parent.

Blast disease resista
variety will be
developed.

3.7

Screening of Blast, BB and Tungro resistant agenic lines in
disease hot spot of Bangladesh

Both T. Aman and Boro seasons, Blast resistans lthd 6, 42
44, 45, 46, 95 and check BRRI dhan74 showed bathdad
neck blast resistant in the natural field conditibnboth seasons
BB resistant lines # 47-73, all lines including cke didn’t show,
BB disease except 2 lines # 47 and 48 (DS 5-7)nra seasor).
Among the tungro resistant lines # 74-91, entry4#78, 81-83,
87-91 showed resistant reaction to rice tungroagisewhereas,
check varieties showed susceptible to tungro duAngan but
these lines didn’t show Tungro disease in Boro@eas

Bacterial
tungro

Blast,
and

blight
diseas

resistant lines will be

developed.

154

3.8

Screening of blast resistant LST lines in blast spot area in
Cumilla, Boro 2019-20.
Neck & Leaf blast free 36 genotypes out of 3988ensalected in
natural field condition. Rest of the genotypes wdscted with
Neck blast (DS 5-9).

Blast disease resista
lines will be developed.

Program

Area (04) : Socio-Economics and Policy

4.1

Stability Analysis of BRRI developed rice véies: During T.
Aus 2019, BRRI dhan48 (4.42 t/ha) gave the highgsid
followed by BRRI dhan43 (3.72 t/ha) BRRI dhan6%@Bt/ha),
BRRI dhan85 (3.60 t/ha), BRRI dhan82 (3.56 t/haj &RRI
dhan42 (3.50 t/ha). In T. Aman 2019, BRRI Hybrichd# gave
highest yield (6.08 t/ha) followed by BRRI dhan&4({ t/ha),
BRRI dhan52 (5.2 t/ha), BRRI dhan51 (5.18 t/ha) RBRhan57
(5.16 t/ha) and BR23 (5.10 t/ha). During Boro 2@09-BRRI
Hybrid dhan3 gave the highest yield (9.38 t/ha)oleed by
BRRI dhan89 (8.81 t/ha), BRRI Hybrid dhan2 (8.6%)/ BRRI
dhan29 (8.37 t/ha), BRRI Hybrid dhan5 (8.26 t/l2#R14 (8.23
t/ha), BRRI dhan92 (7.87 t/ha), BRRI dhan47 (7/8&)t

Adaptation model
BRRI released
varieties will
developed.

0
rice
be

Program

Area (05) : Technology Transfer

5.1

Field demonstration of BRRI rice varieties:

The yield of BRRI dhan75 and BRRI dhan87 were £ and
5.15 - 6.60 t/ha respectively. Farmer’s acceptaoteBRRI
dhan87 was found very high in those respectivesdi@ats grain
size panicle length and high yield. BRRI dhan812%5t/ha),
BRRI dhan84 (6.18 t/ha), BRRI dhan89 (7.75 t/ha) &RRI
dhan92 (8.14 t/ha) performed better than rest®ftrieties. The
yield of BRRI hybrid dhan5 was ranged from 8.79162 t/ha.

New high yielding rice
varieties will be
disseminated  quickly
and directly to the
farmers.

A1

~
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Sl. No. Research Progress Expected Output
5.2 Varietal replacement through Head to Head (HTHAl during| New high vyielding rice

T. Aman 2019 &Boro 2019-20 varieties will be
Among the rice varieties used in this study, theldyiof BRRI| disseminated quickly
dhan87 showed the highest yield upto 6.54 t/ha evetpto other and directly to the
rice varieties during Aman. BRRI dhan88 (upto 7.8Bha)| farmers.
showed highest yield followed by BRRI dhan67 (upt®9 t/ha),
BRRI dhan81 (upto 6.92 t/ha), BRRI dhan84 (uptol6tha)
from short duration Boro varieties.

5.3 Block demonstration, dissemination and quadiégd production New high yielding rice
of rice varieties (SPIRA project) varieties will be
In T. Aman 2019, highest yield was obtained fromRRhan87| disseminated  quickly
ranged from 5.15 to 6.60 t/ha followed by BRRI dian(4.78| and directly to the
t/ha). During Boro 2019-20, the average yield of@BRIhan84, farmers.
BRRI dhan89 and BRRI dhan92 were 6.39, 7.56, afd 8ha
respectively.

5.3 Training/Field day/Agricultural Fair

5.3.1 | Training on modern rice cultivation: Farmers knowledge o
Eight farmers’ trainings (240 farmers) from GOB aBdrom| modern rice cultivation
SPIRA project (104 farmers and 16 SAAO) were cotelign | and technologies will b
different locations of Cumilla and Chandpur Didisic enhanced

5.3.2 | Field day and Mela : Farmers motivation o
Six field days were conducted in the block dematiin areas in BRRI developed ney
Cumilla and Chandpur districts to demonstrate nexglgased technologies will be
BRRI varieties during Aman 2019 and Boro 2019-2@8sseas| enriched.
which were funded by SPIRA project.

54 Breeder and TLS seed production : Quality seed demand of

In T. Aman 2019 and Boro 2019-20 seasons, a tdt&l2048
(8.23 ton and 24.25 ton) ton breeder seeds and®21eh TLS

seeds of BRRI rice varieties were produced durrggreporting be fulfilled.

year.

the seed companies,
dealers and farmers will
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BRRI Regional Station, Habigan|

Table-2

Research progress 2019-20

Sl. Research progress

Expected output

No.
duration

Programme area/project with

Varietal Development

Project I: : Improvement of B Aman and T Aman, 201920

1 Secondary Yield Trial (SYT),

Broadcast Aman (B. Aman)

1-2B and BR7920-1-2-3B produced 0.3 t'trore yield
over the check Hbj. Aman-l in SYT-1 and genotyp
BR7730-1-1-2B, BR7918-1-2-3B and BR7919-1-1-

IV in SYT-2 during B. Aman.

2 Regional Yield Trial

(RYT),
Transplanted Aman (T. Aman)

duration in RYT during T. Aman.

Project Il: Transplanted Aman rainfed

1 Advanced genotypes in RY-PQR

Seven genotypes along with three checks Katarib
Dinajpur Kataribhog and BRRI dhan37 were evalu

Genotypes; BR9126-15-3-4-1 (4.2 t'haand BR9126:
15-3-4-2 (4.0 t hid) produced higher grain yield with 3
the check varieties within 135 days growth duration

Project IlI: Irrigated Rice (Boro)

1 Regional Yield trial (RYT)
(ZER),

Zinc enriched rice genotype; BR8912-12-6-1-1-
produced higher grain yield (7.7 t'Hathan all the chec
varieties (BRRI dhan28, BRRI dhan29, BRRI dhan74
BRRI dhan84) in RYT during Boro.

produced 0.9 t ihmore yield over the check Hbj. Aman-

Premium quality rice genotypes; BR9126-15-3-4-2 {4.
ha') and BR9126-15-3-4-2 (4.0 t figproduced highef
grain yield than all the checks (Kataribhog, Dinajp
Kataribhog and BRRI dhan37) within 135 days growth

Deep water rice genotypes; BR7733-2-1-2B, BR773b-1-

es;
3B

hog,
ed.

1

1-1

an

2 Regional Yield trial (RYT)
(PQR)

Premium quality rice genotype; BR8862-29-1-5-
produced higher grain yield than all the testedieti&s
with 6-15 days later than the checks in RYT duiBugo.

3 Regional Yield trial (RYT)
(Insect resistant)

Insect resistance rice genotype; BR9891-11-2-2720 {
ha', 162 days) showed almost the same yield and gr
duration with the check BRRI dhan58 (7.4 tth&58 days
in the RYT during Boro.

DWth

4 RYT FB

The genotype TP29654 produced the highiedtt among
the tested entries that was about 1.5t tire yield thar
the check BRRI dhan81 with same growth duratiothi
RYT#FB-1 during Boro.

5 RYT (FB-Biotechnology

The genotype; BRC269-15-1-1-3 gave the highesing

Jra

yield (7.7 t hd) than all the tested genotypes with sim

lar
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growth duration (162 days) of the check BRRI dhand
the RYT#FB-2.

Sl. No. | Research progress Expected output
Programme areal/project
with duration
6 Effect of time of planting onWith four different sowing times, all the testedvadced

growth, vyield and Yyield
contributing factors of som
short duration rice varieties

short duration genotypes gave higher yield in tbeisg
etime of 5 December but BRRI dhan28 (ck) showedels
yield in the 25 November.

it

Crop-Soil-Water Management

1

Long-term missing element tri
for diagnosing the limiting
nutrient in soil.

alield decrease was higher in NK and K omission 9
) followed by NPKSZn for long time (10 years).

lot

Influence of nitrogen an
potassium rates on performan
of modern rice

dApplication of N @ 140 kg hawith 50 kg K hd BRRI
cghan89 produced significantly higher grain yield7of8 t
ha' than other combination of N and K fertilizatig
during Boro in Habiganj Farm.

r

Greenhouse gas emission &
global warming potential unde

triple rice cropping systems

nermicompost organic manure during Aus, T. Aman

tlBoro rice cultivation could be very useful of atmberic
and soil management strategy for reducing abol8784-
global warming potential and increase rice yieldwtb-
17%.

and

Comparison of greenhouse ¢
emission  under  continuol
flooding and AWD irrigation
system

akhe Alternate wetting and drying irrigation systs
ISignificantly reduced about 23-46% of total glo
warming potential than continuous flooding becaosg
reducing methane emission rates.

hal

\v

Performance of grain yield an
emission under newly ric
verities at Sylhet regions.

1dBRRI dhan92 reduces about 7% £Hore emission thar
EBRRI dhan29.

I

Seed pr

oduction

1

Truthfully labeled and Breede
Seed production

rAbout 17 tons truthfully labeled seeds were disiigil to
the stakeholders from previous year’'s produce aotket
than 20 tons produced during the reporting yeamouh
26 tons breeders seeds were also produced antbgbst
Genetic Resource and Seed Division.

(=)

Technol

ogy transfer

1

Technology transfer and se
dissemination

edihe station conducted one special workshop for

officials of MoA, DAE and NARS Institutes. It hassa
trained 410 farmers and DAE personnel of Sylhetiéte
on rice production technology for submergence asid

nigh

O Q

environment.
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Regional Station, Kushtia

Table-2

Research Progress 2019-20

Sl. No. |

Research Progress \

Expected output

VARIETAL DEVELOPMENT PROGRAMME AREA

Aus, 2019

1 Regional Yield Trial BR9006-54-1-3-2 was found the highest

-Including 7 entries against 2 standard checksgielder with over check variety BRRI
dhan82

2 ALART Transplant Aus The mega variety BRRI dhan48 (Ck) were
-Including 3 entries against one standard | comparatively better than other varieties
checks

T. Aman, 2019

3 Regional Yield Trial (RYT-1) Biotech. All genotypes were 2-7 days earlier than
-Including 3 entries against one standard | BRRI dhan71(CK.) but not outyielded over
checks the checks

4 Regional Yield Trial, BB, RTV & Blast The standard check variety BRRI dhan87
Resistant Lines (RYT-2) performed better than the all tested lines
-Including 6 entries against two checks

5 Regional Yield Trial, Insect Resistant Rice | Among the tested genotypes yielded almost
(IRR) (RYT-3) similar and higher than all the local and
-Including 11 genotypes, two local and one | standard checks.
standard check

6 Regional Yield Trial, Rainfed lowland rice | All the tested lines yielded lower than check
(RLR-1) (RYT-4) variety BRRI dhan87
- Seven genotypes and two standard checks

7 Regional Yield Trial, Rainfed lowland rice | One of the tested lines BR9574-15-3-4-21
(RLR-2) (RYT-5) gave significantly higher yield than check
-Including 7 genotypes against two standard BRRI dhan87.
checks

8 Regional Yield Trial, Drought Tolerant Rice | None of the tested lines performed
(DTR) (RYT-6) significantly higher than checks
-Including 9 genotypes and three standard
checks

9 Regional Yield Trial, Zinc enriched rice (ZERNone of the advanced lines yielded
(RYT-7) significantly higher than checks
-Including 6 genotypes and two standard
checks

10 Regional Yield Trial, Premium Quality Rice | Among seven genotypes BR8887-26-8-2-3
(PQR) (RYT-8) significantly outyielded over local and
- Seven genotypes, two local and one standasthndard checks with a short growth
check duration

11 Advanced Line Adaptive Trial (ALART) Emerging mega variety BRRI dhan87(ck.
Biotechnology outyielded both of the tested lines
-Including 2 advanced lines along with two
standard check

12 ALART Rainfed Lowland Rice (RLR) None of the tested lines yielded higher than
- Including 4 advanced lines along with 2 | BRRI dhan87 (ck.)
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Sl. No. Research Progress Expected output
standard checks

13 ALART Zinc Enriched Rice (ZER) BR8436-7-4-2-3-1 yielded higher than
-Including 3 advanced lines along with 3 checks but lower than zinc rice BRRI
standard checks dhan72

Boro, 2019-20

14 Regional Yield Trial 1, Favorable Boro Ricef BR8899-17-1-1-1-1-1 out-yielded over
(FBR) check variety BRRI dhan81
-Including 10 entries along with three checks

15 Regional Yield Trial 2, Favorable Boro Rice The two checks performed better well and
(FBR)-Including six entries along with two | none of the tested lines showed significant
check varieties difference over checks

16 Regional Yield Trial, Insect Resistant Rice | Among the tested lines BR9891-18-1-2-7
(IRR) was found highest yielder over the checks
-Including six genotypes were tested againstand others genotypes
two susceptible checks

17 Regional Yield Trial, Premium quality rice | Among the tested genotypes, BR8526-38-2-
(PQR) 1-HR1 was the highest yielder
-Including Four genotypes against 3 checks

18 Regional Yield Trial, Zinc enriched rice (ZERAmong the tested lines BR8912-12-6-1-1t1-
-Including 3 genotypes and four standard | 1 yielded higher than all of check varieties
checks

19 Regional Yield Trial, Favorable Boro Rice | The tested lines (BRC302-2-1-2-1 and
Cumilla (FBR) BRC269-15-1-1-3) performed better than|all
- Including 5 genotypes and three standard of checks
check

20 ALART Premium Quality Rice (PQR) None of the premium genotypes yielded
-Including 2 advanced lines along with one | higher than the popular variety of BRRI
standard check dhan50 (ck.)

21 ALART Zinc Enriched Rice (ZER) The tested line IR99285-1-1-1-P2 yielded
-Including One advanced lines against two | higher than check BRRI dhan84
standard checks

CROP-SOIL-WATER MANAGEMENT

22 Determining Minimum Irrigation WaterAmong the tested treatments, Continupus
Requirement of Rice in Different Regionstanding water was found the highest
through Water Balance from On-farm Demangdelder with statistically significant yield
and Model Simulation difference withAWD condition (15 cm) ang
-Including 3 treatments and with fouSimulated irrigation schedule by
replications CROPWAT Model

SOCIO ECONOMICS AND POLICY PROGRAMME AREA

23 Stability analysis of BRRI varieties both T. | Among forty two (42) varieties the highest
Aman and Boro season yielder was BRRI hybrid dhan6 and forty
-Including T. Aman and Boro were 42 and 48&ree (43) tested varieties the highest yield
respectively was obtained by BRRI Hybrid dhan3 in [T.

Aman and Boro season respectively.

RICE FARMING SYSTEM PROGRAMME AREA

24 Validation of High Intensity Cropping PatternMaize+Potato — T. Aus —T. Aman pattern
for Kushtia produced highest rice equivalent yield.

TECHNOLOGY TRANSFER PROGRAM AREA

101



Sl. No. Research Progress Expected output

25 Farmers training both T. Aman and Boro | Modern rice varieties and releva
season technologies were disseminated throy
- a total of 13 batches of 700 farmers’ trainedraining

26 Demonstration trial both T. Aman and Boro| Modern rice varieties and releva
season technologies were disseminated throy
- A total of 36 demonstrations of the BRRI | field demonstration
released HYVs

27 Field days Modern rice varieties and releva
-A total of seven field days conducted technologies were disseminated

Regional Station, Rajshahi
Table 2
Research Progress: 2019-2020

Research Progress

Expected output

1. Program Area: Crop Soil Water Management

1.0 Nutrient management under conservation aguii{CA) in a double

rice cropping system

Under puddled condition, 75% of the recommendedilifar was

enough for BRRI dhan75 cultivation. In Boro seas@®% extra

fertilizer application significantly increased tlgrain yield of BRRI

dhan88.

1.2 Suitable and profitable nutrient managementiéarin Barind Tract
soils

For BRRI dhan71lcultivation, AEZ based fertilizatigave more Yyielg

than nutrient expert (NE) and rice crop managerNIRC

1.3 Determination of yield-limiting nutrients in it by omission plot

technique

In T. Aman, N was found as the most yield-limitimgtrient followed by

P and K. In Boro season, N omission resulted indhest rice yield of

BRRI dhan63 followed by K.

1.4 Response of T. Aman and Boro rice to applietbgen in Barind

Tract and calcareous soll

The calculated rate of N that maximizes the yidiBBRI dhan87 was

96 kg/ha for AEZ 26 and AEZ 11. Nitrogen ratesB&tRI dhan81 weré

found enough 150 kg/ha for AEZ 26 and 125 kg/haAiBzZ 11.

1.5 Response of T. Aman and Boro rice to appliemsphorus in Baring
Tract and calcareous soll

The calculated rate of P that maximizes the yidlRRI dhan87 was

21.8 kg/ha for AEZ 26 and AEZ 11. Phosphorus r&ie88RRI dhan81
were found enough 30 kg/ha for AEZ 26 and 20 kdpns®EZ 11.
1.6 Response of T. Aman and Boro rice to appligdgsium in Baring

Tract and calcareous soil

The calculated rate of K that maximizes the yidiBBRI dhan87 was

98.7 kg/ha for AEZ 26 and 91.9 kg /ha for AEZ 1btd3sium rates fo
BRRI dhan81 were found enough 125 kg/ha for AEZag€fl 75 kg/he
for AEZ 11.

» Production cost would hav
reduced and grain yield
could be increased

Grain yield would be
increased

Can be applicable for
balanced fertilization

> Grain yield could be
increased
]

D

Grain yield could be
increased

D

=

| Grain yield could be
increased

nt
Igh

nt
Igh

nt
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Expected output

1.7 Response of T. Aman and Boro rice to applied i Barind Tract
and calcareous soil
The calculated rate of Zn that maximizes the y#I@RRI dhan87 way
1.3 kg/ha for both AEZ 26 and AEZ 11. Zinc rates BRRI dhan81
were found enough 2.0 kg/ha for AEZ 26 and 1.5 &ddn AEZ 11.
10.8 Response of T. Aman and Boro rice to appl@diin Barind
Tract and calcareous soil
The calculated rate of B that maximizes the yidiBRI dhan87 was
1.25 kg/ha for both AEZ 26 and AEZ 11. Boron rdtmsBRRI dhan81
were found enough 1.5 kg/ha for both AEZ26 and AEZ1
1.9 Effect of nitrogen and potassium rates on cidévation
The suitable combination of N and K for BRRI dhamd®s 50 kg N ang
40 kg K/ha. On the other hand, this combinationB&RI dhan29 wa
150 kg N and 40 kg K/ha.

5 Grain yield could be
increased

Grain yield could be
5 increased

Can be applicable for
I balanced fertilization and
s higher yield

2. Program Area: Varietal Development

2.1 Regional Yield Trial (RYT#1), T. Aus 2019
Out of 10, four entries appeared promising.
2.2 Proposed Variety Trial (PVT), T. Aus 2019
The advanced breeding lines coded by [-003 perfdrimgher grain
yield than 1-004.

2.3 Observational Yield Trial (OYT), T. Aus 2019
In total, 257 advanced breeding lines along withstandard check BRH
dhan48 were evaluated. Among these, 2 genotypesrgare than 6 t/h
grain yield.

2.4 Hybridization, T. Aman 2019

For development of drought tolerant rice, a totaB85 R seeds wers
produced from ten crosses using nine parents.

2.5 Regional Yield Trial (RYT), T. Aman 2019

A total of 56 breeding lines were evaluated in eidliferent RYT.
Among these genotypes, 6 entries found promising fiarther
advancement.

2.6 Proposed Variety Trial (PVT), T. Aman 2019

The breeding lines coded by 1-005 showed 0.96 higaer grain yield
with 13 days’ longer growth duration over the gepet 1-007 wherea

another line coded by 1-008 produced 0.55 and dl#&bhigher grain bu

4 and 19 days longer growth duration over the ggrest coded by 1-00
and 1-009 respectively.

These line could be use
for further advancement

This line released as B. Al
variety.

RIThese line could be use
afor further advancement

These F1 seeds could
s used for further
advancement

This line could be used fq
further advancement

This line could be release
as variety.

—~ O

Q)

2.7Observational yield trial (OYT) of Breeding Zoneidly T. Aman
2019
A total of 384 advanced lines were evaluated incw8 tested entrie

produced higher grain yield than the all checkets&s The highest grain

yield was produced by the genotype IR17A2129 (7164).

2.8 Observational yield trial (OYT) of AGGRIi Netwofrial, T. Aman
2019

For drought ecosystem, 300 advanced lines werei@es under contrg
and stress conditions of which eighteen genotypee welected.

2.9 International Rainfed Lowland Observational $¢éuy (IRLON), Set-
19, T. Aman 2019

Better genotypes could K
used for further
sadvancement.

Better genotypes could &
used for further
advancement.
IBetter genotypes could
used for further
advancement.

nd

S

nd

d

e

e

e
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A total of 95 genotypes against five standard chke&RRI dhan49
BRRI dhan56, BRRI dhan66, BRRI dhan71 and BRRI 8fawere
evaluated.

2.10 Preliminary Yield Trial (PYT), Disease Resista Rice (BB), T
Aman 2019, TRB-BRRI project

A total of 14 advanced breeding lines along witlBBES0 as resistan
check and BRRI dhan33, BRRI dhan49 and BRRI dha@s83usceptibls
checks were evaluated. The genotype BR10401-5-3(2-16 t/ha)
produced similar grain but 3 days shorter growttation than the chec
variety BRRI dhan87 (5.28 t/ha).

2.11 Breeding Value Estimation (BVE) of Rice Elgeeeding Pool, T
Aman 2019, TRB-BRRI project

A total of 228 genotypes/varieties were evaluatmoAg them, BRR
dhan73 produced the highest grain yield (5.35 tfodpwed by BR
7879-17-2-4-HR3-P1 (5.09 t/ha). Due to heavy rdiirfulbul) most of
the entries were lodged, as a result grain yiels reduced.

2.12 Hybridization, Boro 2019-20

A total of 1145 F1 seeds were produced from twéivg/-crosses usin
eleven parents in Boro 2019-20 season.

2.13 k Confirmation, Boro 2019-20

Out of 10 crosses, five crosses were selected anfifrmed as true 45.
Seeds of these selectegddfants were selfed to producgdeeds.

2.14 Rapid generation advance of segregating rnass@&oro 2019-20
In total, 57 individual progenies were harvesteairfrF2 generation
through FRGA method.

Better genotypes could [
used for furthet
advancement.

—+

D

Better genotypes could [
kused for further
advancement.

The seeds «could R

advanced for variety
The crosses could &
jadvanced for variety

These progenies could
advanced for variety

e

e

e

he

2.15 Regional Yield Trial (RYT), Boro 2019-20

During Boro, 7 RYTs with 44 breeding lines were docted of which 7
lines found promising for further advancement.

2.16 Observational yield trial (OYT) of Breedingr®Trial, Boro 2019
20

In BZT, 354 RGA derived advanced breeding linesenmraluated. Th
highest grain yield was produced by the genotyde’ A2076 (7.91 t/ha
and 143 days) followed by IR17A1544 (7.78 t/ha 248 days).

2.17 Observational yield trial (OYT) of Heat Tolec® Rice unde
AGGRI Network Trial, Boro 2019-20

A total of 300 advanced lines along with 12 loaad global checks wer
evaluated under heat stress conditions.

The genotype IR82589-B-B-84-3 produced the highesin yield (6.60
t/ha and 129 days) followed by IR66946-3R-149-5B§ t/ha and 13
days).

2.18 Observation Yield Trial (OYT)-Favorable Borac® (FBR) and
Cold Tolerant Rice (CTR), Boro 2019-20, TRB-BRRbject

A total of 435 advanced breeding lines along wiih $ix standard cheq
varieties BRRI dhan28, BRRI dhan29 BRRI dhan58, BRRan69,
BRRI dhan8land BRRI dhan89 were. The seven entize8BR10595-
5R-194, BR10604-5R-97, BR10623-5R-86, BR10623-5RE8®11303-
5R-10, BR11303-5R-108 and BR9945-5R-119 were pexdor more
than 9 t/ha grain yield (9.98-9.12 t/ha and 145-d&%s).

2.19 Observational Yield Trial (OYT), Disease R&sise Rice (BB)

S
Better genotypes could [
used for further
advancement.

Better genotypes could [
used for further
padvancement.

A

I Better genotypes could [
used for further

eadvancement.

D

kBetter genotypes could [
used for further
advancement.

e

e

e

e
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Boro 2019-20, TRB-BRRI project

In OYT-BB, a total of 172 advance breeding linegavevaluated an
one entry gave more than 6 t/ha.

2.20 Preliminary Yield Trial (PYT)-Disease ResistarRice (BB), Borad
2019-20, TRB-BRRI project

Better genotypes could [
dused for furthet
advancement.

Better genotypes could [

Ten advanced breeding lines were evaluated in PBTeBwhich one| used for further
entry produced more than 8 t/ha grain yield. advancement.
3.0 Program Area: Rice Farming Systems Productivity and

3.1 Evaluation of crop productivity and soil healihder four cropg
cropping patterns in Rajshahi region

In four crops cropping pattern trial, the (rice palent yield) REY
remained higher in Mustard-Onion/Maize (relay)-Tma&n (BRRI
dhan75) pattern followed by Mustard-Onion-T. AusAman (BRRI
dhan75) pattern.

3.2 Evaluation of crop productivity and soil heathder strip tillage
system in maize-mungbean-rice cropping pattern
Considering cropping system yield, REY as well assg return ant
margin were found higher in strip tillage un-pudtbiéce through rice
transplanter followed by strip tillage maize andnglean.

profitability of the farmers
5 will be increased.

Productivity and
profitability of the farmers
will be increased and sqg
health will be maintained
)

20% urea could be savé

e

e

od

3.3 Effects of urea application techniques on d#ifé Boro varieties inand farmers  will  be
Barind region benefitted.
The similar grain yield was found in urea applicaaad urea broadcast
method although 20% less urea was applied in yrpkcator method.
4.0Program Area: Pest Management Appropriate insecticidg

4.1 Effect of selected insecticide for stem boranagement

Among the tested insecticides, Fipronil 50SC fosngerior followed
by Cartap 50SC.

4.2 Species composition of stem borer in Rajshagjion

Among the species of stem borer, the highest numiasrdark heade
borer followed by yellow stem borer and lowest \wak borer (54.84%
43.67% and 1.49% respectively).

4.3 Effect of different trap design for the managenrat

Significantly higher number of rats were captunedbamboo types trap
than box type and snap type traps

could be used to contrq
stem borer

Appropriate insecticidg
could be used to contrg
dstem borer

Using bamboo trap coul
geduce cost and control ra
effectively

d

14

L

D

ts

5.0Program Area: Socioeconomics and Policy
5.1 Stability Analysis of BRRI developed T. Amaoeivarieties
Forty-three Aman rice varieties were evaluated RRBregional station
Rajshahi farm. Among them, BRRI hybrid dhan4 wein ranked in
terms of yield (6.36 t/ ha) followed by BRRI dhan@/13 t/ha), BRR
hybrid dhan6 (5.98 t/ha) and BRRI dhan72 dhan497(5ha). Variety
BRRI dhan37, BRRI dhan62, BRRI dhan5 and BRRI dBam&re
found low yielding varieties and the yield rangifigm 3.26 to 3.68 t
ha.
5.2 Stability Analysis of BRRI developed Boro ricarieties
Forty-two Boro rice varieties were evaluated at BR&yional station
Rajshahi farm. Top three varieties were hybrid &héh29 t/ha), BRR

Suitable and stable varie
could be selected for th
, region

Suitable and stable varie
could be selected for th
region

Ly
s

Ly
s

hybrid dhan2 (7.24 t/ha) and BRRI dhan29 (7.22)t/BRRI dhanl7
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Expected output

and BRRI dhan45 were the low yielding (4.61 t/hajoag the Borg

varieties.
Regional Station, Satkhira
Table-2
Research Progress 2019-20

Sl. Research Progress Expected output
No.
01 | Varietal Development Program (VDF) Selected lines could be

In T. Aman 2019, under regional yield trial (RYT9rfsaline| used for further

tolerant rice, the entries BR9743-5-7-10, IR11285BAY10-3-
1 and TP30642 gave higher yield than check vasetie RYT
for ZER, BR10001-94-2-B, BR7528-2R-19-16-RIL-33 3
BR7528-2R-19-16-RIL-59 entries produced higher djielver
BRRI dhan72.

In Boro 2019-20, under RYT for FBR, tested genosyud
IR100004-19-B-1 and BR8902-38-7-1-1-1-1 had sigaiiit
yield advantage than BRRI dhan81. In RYT for P(
Habubalam performed better over the check of BRRN&O0. In
RYT for ZER, the entry IR105837-8-95-2-1 performbetter
than the three checks of BRRI dhan28, BRRI dhamtMBERRI
dhan84. In RYT for saline tolerant rice, the erstiBR9626-B-2-
3-15, BR9621-B-2-3-22, BR9627-1-3-1-10, IR104002028-
CMU1-CMU3 and BR9620-2-4-1-5 gave higher yield thhe
check varieties of BRRI dhan28, BRRRI dhan67
BINAdhan-10.

In T. Aman 2019, for ALART-BIO, none of the entri
performed better than the check of BRRI dha87, evall of the
entries gave higher yield than the check of BRRardti. In
ALART-ZER, none of the entries performed betternthhe
check varieties of BRRI dhan87 and BRRI dhan72, reviibe
entry BR8442-12-1-3-1-B7 produced higher yield trBRRI
dhan49.

In Boro 2019-20, for ALAR-ZER, the entry IR99285111-P2
gave higher yield than the check BRRI dhan84. INARI-
BBRR, all the entries, except BR(Bi0)11447-3-10-1gave
higher yield over the check variety of BRRI dhan@8jle none
of the entries performed better than the checketyaof BRRI
dhan58.

advancement.

nthe tested lines might be
released as variety.

R,

and

D

£S

)%

02

Crop-Soil-Water Management

Productivity and

In T. Aus 2019, application of 80 kg N havere found optimum profitability of the farmers

dose for higher yield irrespective of variety. Horigation
experiment, when water level was 15 cm below fdmindurface
resulted in the highest yield for BR26 and BRRI B2 while
BRRI dhan48 performed better in rainfed conditibn.T. Aus
season, transplanting on 10 May gave the highekt.yi

will be increased.

Nitrogen is the most critical yield limiting nutrieand balance

dOption for saline
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Expected output

fertilizer application needed for getting maximumelgt as well
as maintain soil health.

Combined application of ash and manure @ 2.5t ha&r0%
BRRI recommended fertilizer (RF) could be a goodilieer
management option for increasing rice yield in realisoil.
However, application of increased N (20%) and K%$Grom
the recommended dose of N (124 kg'hand K (60 kg ha)
increased rice yield in saline soil. Foliar appgiica of FLORA
did not appear as profitable for rice cultivatiaratkhira.

management.

03

Socio Economic and Policy
BRRI dhan48 among the Aus varieties, while in T.akmnmost
of the tested varieties and among the Boro vasgetBRRI
hybrid dhan3, BRRI hybrid dhan5, BRRI dhan67 andRB
dhan89 appeared as good yielder in stability amalgs BRRI
farm, Satkhira.

BRRI hybrid dhan5 gave the highest yield over theeptested
hybrid rice varieties at Debhata and Assasuni ¢kt district
in Boro 2019-20 season.

Dissemination of newly
released BRRI
and rice production
Rtechnologies.

04

Technology Transfer

In integrated rice-fish culture, BR10 performedtéet5.13 t ha
) than BRRI dhan73 (4.30 t g while BR10, BRRI dhan3
and BRRI dhan79 produced similar yield (5.15-5.8&%) under
stagnant water environment.

Under head to head trail, irrespective of locati@RRI dhan87
gave the highest vyield (6.69 t Hafollowed by BRRI dhan4
(5.83 t h&) during Aman 2019.

Productivity and
profitability of the farmers
Dwill be increased

05

Breeder and Truthfully Labelled Seed Production
A total of 28.11 tons of breeder seed of differéntAman and
Boro rice varieties were produced and sent to tR& @ivision.
In addition, 32.06 tons of truthfully labelled seefl different
Aus, Aman and Boro rice varieties were producearest, sold
and distributed to the farmers, NGOs and DAE as. wel

Production of breeder see
to meet up the demand g
BRRI HQ.

Dissemination of newly
released BRRI varieties
and rice production
technologies.

Regional Station, Sonagazi,
Table-2

Feni

Research Progress 2019-2020

varieties

— O

SI. No

Research Progress

Expected output

Programme area/Project with duration: Regional Station, 2019-20

1

Varietal development

conducted at experimental field of BRRI, Sonagaztest th

were tested under this trial during the reportiregiqud from

performance of superior breeding lines. A totall66 breeding line

i) Regional yield trial (RYT): Regional Yield trials (RYT) were Selection of regior

e yield pased suitabl
e h5advanced breedin
whic lines and Dbette
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Research Progress

Expected output

nine lines were found better than checks regardiragn yield and
yield contributing characterBreeding lines were supplied from Plg
breeding and Biotechnology divisioriBen lines along with standa
checks BR26, BRRI dhan48 and BRRI dhan82 were dedtging
Aus from which two advanced lines BR8781-16-10-38 8R9006-
54-1-3-2 were recommended for advanced trial. @ufn Aman
season two Rainfed Lowland Rice (RLRpe Zinc Enriched Ric
(ZER), one high yielding Rice (HYV), one droughtie@i@ant Rice
(DTR), One disease resistant Rice (DR#re evaluated under o
station conditionfrom which Seven RYT were supplied from Pla
breeding division and one RYT were supplied fronotBchnology,
division. The DRR lines BR10397-4-1-2 were selected for ade:
trial. The RLR lines BR9571-13-1-9-1-1 and BR9573-31-1-P-
were selected for advance trial. On the basis @fvtr duration, yield
and yield contributing characters the ZER advaricedBE10001-94-
2-B were found better than check variety. No linenf DTR and
HYV (Biotechnology) were selected for advance tdaking Aman,
2019. During Boro 2019-20 Favorable boro rice (FBRC-297-15-
1-1-1 & BRH9-7-4-1B and Premium quality rice (PQBIR8526-38-
2-1-HR1lineswere selected for advance trial.

genotypes would b
Nised  for  further
hdvancement a
Advanced Ling
Adaptive  Researc
~Trial (ALART).

1)) Advanced Lines Adaptive Research Trial (ALART):
ALARTs were conducted during T. Aus, 2019 in Somag&eni
which had four genotypes including one standardckheBRRI
dhan42, BRRI dhan43, BRRI dhan83 and BRRI dhan4. (C
Three categories of ALARTs were conducted duringAman, 2019
such as, Rainfed Lowland Rice (RLR), Zinc Enriclkéde (ZER) and
ALART Biotechnology. The trials were conducted atdazi, Feni.
Five categories of ALARTSs were also conducted duBioro 2019-20
season such as PQR, ZER, IRR, BRR and BBRR at Hulgeni.

All recommended and suggested agronomic manageprawtices
were provided in the trials. Data were collectedyogld and yield

contributing characters, phenotypic acceptance egetative and

reproductive stage, insect and disease reactionlaging records
Collected results with reports were submitted tapdide researcl
division of BRRI, head quarter which were analyaed reported.

Well performed lines
could be used a4
Proposed  variety
trials (PVT).

-

SI. No

Research Progress

Expected output

Pest Management

i) Survey and monitoring of rice diseasesSurvey was carried outA

at farmers’ fields of Laxmipur, Noakhali, Feni, Cslazar,
Chattogram and Khagrachari districts both in T. Ama019 and
Boro, 2019-20. Sites were selected with the suggesand
collaboration of Upazila Agricultural Officer (UAQ)f Department
of Agricultural Extension (DAE). Sub Assistance Agitural
Officer (SAAO) of concern block helped in site s#ien who were
the front line workers and very much familiar t@ ttarmers as we
as their fields. Bacterial Leaf Blight (BLB), Badtd Leaf Streak

(BLS), Sheath rot, False smut and Sheath bligh¢station were

precautionary

observed in different scores during T. Aman seaB®R| dhan49

measures against ri¢
diseases wil
possible.

[1%)

e
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were affected by false smut disease in differecttions due tg
fluctuation of environmental conditions during Ams@ason. BRR
dhan28 and BRRI dhan29 were affected moderatellglést during
Boro season. Others were also affected in diffedegfrees such &
BRRI dhan58, BRRI dhan67 and BRRI dhan81. The fesmeere
suggested for preventive measures using fungicide.

S

Monitoring of insect pests and natural enemies by sing light
trap: Rice insect pests and their natural enemies wereitaned
throughout the reporting period by Pennsylvaniatlitraps from
July 2019 to June 2020 at the experimental fieldBRI regional
station, Sonagazi, Feni. The abundance of leatrrdlLR), Stem
borer (SB), Rice bug (RB), green leafhopper (GLBasshoppe
(GH), Mole cricket (MC), Field cricket (FC), andirdt bug (SB)
were found in the light trap during the reportiregipd.

-

A data base of insect
population may be
produced

Socio-Economics and Policy

Stability analysis of BRRI released HYVs of rice:
Ten Aus rice varieties were evaluated during Audl®at BRRI
regional station, Sonagazi farm. Among them, BRigbitl dhan48

(4.68 t hd). Variety BR21, BRRI dhan24, BRRI dhan65 were fib
low yielding varieties and the grain yield 2.8823.and 3.27 t/ha
respectively.

Forty two Aman rice varieties were evaluated durymgan, 2019 a
BRRI regional station, Sonagazi farm. Among therRRB Hybrid
dhan4 ranked top in terms of yield (6.51 th#ollowed by BRRI

dhan87 (6.48 t K. Variety BR5, BRRI dhan38, BRRI dhan57 we
t

foulnd low yielding varieties and the yield rangiingm 3.05 to 3.53
ha™.

Forty three Boro varieties were evaluated during,A2019 at BRR
regional station, Sonagazi farm. Among them, BRRbitl dhan5
ranked top in terms of yield (8.37 tHafollowed by BRRI Hybrid

dhan2 (7.93), BRRI dhan92 (7.84 thand BRRI dhan74 (7.16 t ha

. BR2 and BR17 were the low yielding varieties #mel grain yield
were 3.86 t0 4.15 t ha-1.

D

ranked top in terms of yield (5.34 t Hafollowed by BRRI dhan82
In

[

Region basis suitable
rice varieties woulg
be identified

Technology transfer

I) Seed Production and Dissemination Program (35P):

During T. Aus, 2019: The demonstrations were conducted in
upazilas of six districts (Noakhali, Feni, Chategr Rangamati
Bandorban and Khagrasori) during T. Aus 2019. BRIRAn48,
BRRI dhan65, BRRI dhan82 and BRRI dhan83 were aseatlltivar
in those Upazilas consideringnih suitability and seed availabilit
The demonstration area of each upzila was 1/2 bitedonging of
more than one farmerA detailed research program along w
primary and final data sheets were sent to conddpazila

Agriculture Office before conducting the tri8eeds, fertilizers and

signboards were supplied from BRRI, Sonagazi fore

Farmers would bé
Motivated to
,cultivate HYVs of
rice developed by

A1%

BRRI and Rapid
dissemination of
BRRI released

itharieties among th
farmers.

1)

th

demonstrations. Data on growth duration, grain dyieltotal
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production, retained seeds, knowledge sharing asttvated farmers
were recorded.

The highest grain yield was found in BRRI dhan48%5t/ha) at
Mirsori upazila of Chattogram district followed BRRI dhan82,
BRRI dhan83 and BRRI dhan65. A total 9500 kg sgedduced in
demonstrated areas from which 2825 kg seeds waamed by the
farmers for next year cultivation. The knowledgangd farmerg
were 1715 and motivated farmers were 1945 who ddcfdr next
year cultivation.

During T. Aman, 2019: The demonstrations on SPDP were
conducted in 16 upazilas of 8 districts of jurreddd areas of BRRI
regional station, Sonagazi during T. Aman seasaeuocore
program. BRRI dhan4l, BRRI dhan44, BRRI dhan46, BRRRn71,
and BRRI dhan87 were used as cultivar in diffetgrzilas
considering land suitability, agro-ecology and saedilability. A
total of 39 demonstrations were conducted in 5SBéas’ fields
having two bighas of each variety.

The total seed production of BRRI dhan4l, BRRI didanBRRI
dhan46, BRRI dhan71 and BRRI dhan87 were 4325 R§6 &g,

2890 kg, 3024 kg and 1420 kg respectively wheretaned seeds

were 1512 kg, 1180 kg, 2150 kg, 1285 kg and 55lokghose
varieties respectively.
The demonstrations on SPDP were conducted in 3 ildpaaf 3

districts of jurrisdicted areas of BRRI regionaht&in, Sonagazi

during T. Aman season under SPIRA project. BRRIn@haand
BRRI dhan87 were used as cultivar in those upazitassidering
land suitability, agro-ecology and seed availapiliThe total seet
production of BRRI dhan71 and BRRI dhan87 were 5R§C0and
6560 kg whereas retained seeds were 3050 kg ar@ k¢l af those
varieties respectively.

1S

During Boro season, 2019-20The demonstrations on SPDP were

conducted in 05 Upazilas of 4 districts of jurriddd areas of BRR
regional station, Sonagazi during Boro season undex program
BRRI dhan58 and BRRI dhan67 were used as cultivatifferent
upazilas. A total of 20 demonstrations were corelich farmers’
fields having two bighas of each variety. The tstd production g
different varieties were 25500 kg and farmers netdi 13450 kg o
seeds for next year cultivation and distributionatiber interesteq
farmers. The knowledge gained farmers were 8500 raativated
farmers were 5500 for different varieties demonsttain farmers
fields.

The demonstrations on SPDP were conducted in 3 ildpaaf 3
districts (Feni, Laxmipur and Noakhali) of BRRI regal station,
Sonagazi during Boro, 2019-20 season under SPIRfeqr BRRI
dhan67 and BRRI dhan74 were used as cultivar isethgazilas
The total seed production of BRRI dhan67 and BRIRIn¥4 were
15050 kg and motivated farmers were 2337 for theapgeties
demonstrated in farmers fields.

—
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i) Varietal replacement through Head to Head Adaptive trial
under TRB Project during Aman, 2019: Five varietal
demonstrations were conducted under four Upazilés Feni
(Sonagazi, Fulgazi, Dagonbhuiyan) and Chattagramnirs(ivhi)
districts during Aman, 2019. Five varieties viz BRfkan49, BRRI
dhan71, BRRI dhan75, BRRI dhan80 and BRRI dhan&itwsed
in this adaptive trial. BRRI dhan87 yielded higl{@r01-6.16 t ha)
in almost all locations followed by BRRI dhan49 &RI dhan71.

Maximizing rice
yield by adopting
BRRI release lates
varieties

~—+

iii) Farmers Training: Farmers' trainings were arranged
Noakhali, Feni, Chattagram, Coxes bazar and Rangadisricts
with the collaboration of DAE as an important tdol train up
farmers on updated modern rice cultivation techgie® and tq
encourage them to adopt modern rice varieties \aociateg
technologies. A total number of 13 farmers traisiran “Modern
Rice production technology” were conducted in fidéferent
districts during the reporting period. In every dbatof farmers
training 40 farmers and 10 DAE field stuffs papied in which
they were trained up with rice production technglog different
ecosystem especially on tidal submergence, salaniy favorable
environment. A total of 520 farmers and DAE staffere trained
during the reporting period.

iBapacity building
and Awareness faor
adopting  improved
rice cultivation
| technologies of
farmers.

iv) Field Day: Field days were arranged for awareness building
create interest among the farmers and concernexh®&gh agent
about the modern rice production technologies. &taded in widg
publicity and familiarity of the institute, our tecologies and BRRI'
contribution towards national economy. About 15@-2fersons
(farmers, researchers, extension service providexsal leaders
public representatives and administrative peopig atere invited in
a field day. A total of 12 field days were arranghding Aus, T.
Aman & Boro season. Nearly 2650 progressive farmégsal
leaders, DAE field stuff, public representatives NGO workers
participated in those occasions.

a#gareness for
sadopting  improved
rice cultivation
stechnologies  would

be grown

Enrichment of Seed Stock

i) Breeder seed production: Nucleus seeds were supplied frg
Genetic Resources and Seed (GRS) Division for lereested
production during Aman and Boro seasons. BR11, BREIRIN34,
BRRI dhan4l and BRRI dhan80 were cultivated duAntan seasof
whereas BRRI dhan28 and BRRI dhan29 during BorsmseaA total
of Breeder seed during Aman and Boro were 8.5 &5 6.5 tong
respectively. All produced seeds were sent to GRiSidn of BRRI,
Gazipur

vianrichment of
breeder seed stock.

D

i) Truthfully labeled seeds (TLS) production: Truthfully labeled
Seed (TLS) production activities were undertakeBRRI research]
field during Aus, 2019, Aman 2019 and Boro 2019-Z8is seed
production category was an easy way without anyesigion of
SCA but quality was maintained providing our owiliies and
declared truthfully. Seeds were produced as persipaly and

technical capacity, opportunity and local need BRB, Sonagazi. As$

Increasing the
availability of seed
for farmers use.
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Sl. No Research Progress Expected output
a result, farmers purchased the seeds of BRRI sedeaarieties
Seeds were also purchased by different organizatiohotal
production of TLS during Aus, Aman and Boro wer@9%g, 6955
kg and 1000 kg respectively.
Regional Station, Rangpur
Table-2
Research progress, 2019-2020
Sl. No. Research Progress Expected output

Program area/Project (Duration)

Varietal Development program

1.0 Development of Second Generat
Rice (SGR)
1.1 Germplasm collection ar 5 germplasm were collected and 21 crosses were
Hybridization made
1.2 F1 Confirmatiol 4 crosses were confirmed
1.3 Observational yield Trial (OY~ 100 genotypes were selected for further evaluatio
1.4 Maintenance and seed increase To maintain local and modern rice variety as
parents/lines/land races germplasm for breeding
2.0 Breeding for standard rice varieties 1
Rangpur region
2.1 Field RGA (F4 8000 individual plants were selected from Field R
2.2 Secondary Yield Trial (SYT) of BRF | 07 genotypes were selected for further evaluation
dhan49 NiLs
3.0 Development of Medium stagnation &
submergence Tolerant Rice (MSSTR
3.1 Germplasm collection ar 7 germplasm were collected from different source
Hybridization and 5 crosses were made
4.0 Breeding for Photoperi«-sensitive rice
varieties (PSR) for lowland and
Charland ecosystem
4.1 Germplam collection anc 10 germplasm were collected and 12 crosses werg

Hybridization

made

CROF-SOIL-WATER MANAGEMENT

11

Yield maximization of BRRIdhan71
through adjustment of plant populati
and seedling age at variable time
planting

Higher yield was observed at 15 August plant
DRvith all seedling age irrespective of spacing un
field maximization experiment of BRRI dhan71

1.2

False smutdisease management
BRRI dhan49 through adjustment of
and K ratio at variable time of planting

and it similar incidence was observed with Vg
Mgs.

1.3

Effect of N and K fertilize
management on growth and yield

d@.7 t/ha higher yield with Mgand Mg over Mg due

mechanically transplanted Boro ri

céo produced more number of grain and panicle
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False smut disease incidence was lower at early
Mlanting (15 July) then it increases with time.
Relatively higher incidence was observed with;Mg

r By rice transplanter, BRRI dhan89 produced about
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Sl. No. Research Progress Expected output
Program area/Project (Duration)
in light textured soil of Rangpur Mdgs better than Mg in light textured soil in
Rangpur Region.

1.4 Effect of polythene cover qgrfFor quality seedling raising in boro season, theas
seedling quality and it's carryovemno significant difference in grain yield amo
effect on field duration and yield | polythene cover treatments but day-night polythene

cover (Tz) reduces growth duration by 2-3 days o
other treatments. Treatmeng T farmers’ friendly|
because it is hassle free, a few labor consumiost
effective) and risk free.

15 Effect of aged seedling on vyield |oih Rangpur region, BRRI dhan88 and BRRI dha
Boro rice in northern region ofproduced similar grain yield with all seedling g
Bangladesh (35-65 days) in Boro season. Although total gro

duration was higher in @& but field duration was
lower than younger seedling but produced sim
grain yield.

1.6 Yield Maximization of Boro Rice und¢| All tested varieties (BRRI dhan84, BRRI dhan88 &
different management options |aBRRI dhan89) produced higher yield at 25 Jany
variable time of planting planting except BRRI dhan89. It gave slightly hig

yield at 15 February planting. All varieties proddc
about 0.5 t/ha higher yield with Mdghan Mg and
Mags.
1.7 Effect of Zinc management on upté| Zink sulphate (10kg/ha i.e.;Zroduced little highe
pattern of BRRI dhan84 yield than other Zn management (<15% than)Z
options. Uptake of Zn not yet completed.
Regional Station, Gopalganj
Table-2
Research Progress 2019-2020
SL.NO. Research Progress Expected Output
Programmed Are/ Project (Duration)
It is a new station, The station Started jourmey i
16.04.2019 with a single man power.
No research program and progress yet during 2019-20
Regional Station, Sirajgan
Table-2
Research Progress 2019-2020
Sl Programme area/ Project Expected output
No. (Duration)
1 | Survey & Monitoring of Rice Arthropods in Bogura Region

11

Insect pests and natural
enemies in light trap.

The abundance of YSB and GLH was observed throwxgk
the year in Pennsylvanian light trap. The higheshber of
YSB was observed during the month of April and ®eto
BPH and WBPH incidence were observed from Mid-Oetd
to November and again in April to June 2020. GLHs
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Sl Programme area/ Project Expected output

No. (Duration)
observed at the vegetative stage of rice during@amsn and
boro seasons.

1.2 | Survey of rice insect pests in | Survey using sweep net (20CS) in rice field showeat
selected AEZ’s of Bogura YSB incidence was highest in Sirajganj compareattzer
region. three districts. However, GLH incidence was higher|

Joypurhat and Bogura districts. Among the NE, 3sp
incidence was observed in all the survey locations.

1.3 | Survey of gallmidge incidence| Survey was done in project sites. Data are congpifiow
in selected areas. and will be analyzed soon.

2 | Bio-ecology of rice insect pest and natural enemy

2.1 | Identification of gallmidge Phenotypic study was not done due to the unavétialof
biotype(s) in Bangladesh. differential materials/germplasm.

2.2 | Validation of gallmidge Validation experiments of GM resistant sources fismwere
resistant sources (germplasm | conducted in T. Aman /2019 season at GM endemiasare
/landraces) in endemic areas. | especially in five project sites {Gazipur (Kapasi&jatore

(Sadar), Dinajpur (Sadar/ Kaharul), Habiganj (Chughat)
and Cox's Bazar (Sadar)}. Unfortunately, the sutickp
checks (BRRI dhan49) in all the experimental sitese free
from GM incidence except Habiganj (Chunarughat)
Cox's Bazar (Sadar). The infestation pattern of @fsls
below the ETL level in Habiganj (Chunarughat) anox€
Bazar (Sadar). So, field screening will be doneiraga T.
aman/2020 season.

3 | Biological control of rice insect pests

3.1 | Study on entomogenous fungii A quick growing entomopathogenic fungudetarhizium
to control BPH. anisopliae (MA), rearing and multiplication technique

developed on plain boiled rice (at’8p Fungal Conidia o
mycelia have capacity to infest live BPH, WBPH &#IPH
at field condition. However, It's effect on enviment need
to be studied.

4 | Crop Loss Assessment

4.1 | Relationship between gall One per cent damage of GM to BRRI dhan52 and B|
midge damage and yield loss. | dhan49 can reduced yield 1.08% and 1.02%, resgégtiv

5 | Evaluation of botanicals against rice insectpest

5.1 | Effect of selected botanicals | Seed extracts of mahagany and neem storage fortiloeg(
(mahogany, neem and local |9 months) were used to control SB in rice fieldgTextract
plants) on major rice pests. lose it’s efficacy and did not show any mortaligngpared ta

control treatment.

6 | Host plant resistance

6.1 | Screening of rice germplasm, | A total of 228 rice germplasm/ varieties were soesk

advance line and,fnaterials
against rice gallmidge

against gallmidge during the reporting period. TBIRRI
released varieties, different germplasm, diffeantsets,
Alart (1-4), RYT, PQR, SV (Inger) and Rangpur RSenials
were screened against rice gallmidge. Among the RGQted
materials, Shampakatari (shingra, Natore) was detbras

resistant (0% OS) against GM. Only the line BR86935-2-
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1 out of 19 rice germplasm, was found resistantnatjd&sM
during the study period. Besides, differential mate were
tested against GM, and found that four differestigMudu
kiriyal, Sudurvi305, Warrangal culture1263, RD4 (BI805-
22-13)} showed resistant reaction; and Horanamai\il)
and RD9 (IRRI) showed moderately resistant readiiothe
tested GM population. Among the BRRI released viase
none showed resistant or morderately resistanttiogac
against gallmidge except BRRI dhan33, which is onéy
resistant source used as resistant check in gaenid
screening

6.2

Studies on the geneti

mechanism of rice blast angstudies between BRRI dhan33 and US2 (a univeraat bhd

gallmidge resistance in BRR
dhan33

cA total of 625 markers were surveyed for polymospin

Igalmidge susceptible variety). AmongR5 markers, 184
showed polymorphic reaction.

The phenotyping and also genotyping of 300;BCamily
lines were done. Out of 300 BE;, DNA was extracted from
287 lines using CTAB method. Side by side, blast
gallmidge screening with the selected lines areandwg.
Selected polymorphic marker will be procured soon.

Integrated management of regional problems

7.1

Performance of different
organic manure for the
amendment of char land soil.

Application of vermi-compost @ 1 t/ha in char |lesadl gave
higher yield (6.98 t/ha) of BRRI dhan89 among tlo@irf

@ 217-75-80-62 kg/ha) gave 2nd highest yield foddwy
the cowdung (@ 4 t/ha) and control (no fertilizeégatment.
For more confirmation, further study is needed.

7.2

Collection and characterizatior
of BPH populations from
endemic areas.

nRearing facilities are not yet developed at BRRpiBeal
Station, Sirajganj. So, we have to wait for theeictary.

7.3

Improving soil water
availability for crop production
in char land by amendment.

In boro season, Vermi-compost (@ 2.5 t/ha) treptetigave
higher plant height, higher effective panicle adlas higher
yield (8.42 t/ha) compared to other treatmentsaddition,
Top soil (0-10 cm) mixed separately with vermi-carsip(@
2.5 t/ha), 50% clay soil and Cowdung (@5t/ha) gaweost
similar per centage of yield advantage over contegtment,
However, top soil mixed with Biochar (@ 5 t/ha) sieal
lowest yield advantage (8.33%) over control.

7.4

Effect of biochar on rice yield
and soil health on problem soll

Application of biochar derived from chita dhan sleoly
spositive impact on growth and yield of rice. Amothg two
rates of biochar, application of biochar @ 4 t*haith
recommended fertilizer dose performed best in axire the

Boro seasons, respectively. Although, the effecBiofichar
was not significant in Boro season it might havsideal
effect on the next crop. Therefore, further ingetiions are

required to get more clear messages on biochar.
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8 | Vertebrate pest management

8.1 | Survey, collection, As of now, three species of owl were collected Aralight
identification and to the owl aviary to identify at species level fproper
documentation of owl species | documentation. The collected sample(s) are nowedean
in different areas of small aviary at BRRI, Gazipur for further study.
Bangladesh.

8.2 | Study on barn owl biology and Study on barn owl biology and their mass rearintyvaies
their mass rearing both in depend on the establishment of owl aviary and re¢ding
nature and in confine situation| ground. It will be established using NATP2 projkeotd.

8.3 | Placement and observation of| Field evaluations are continued using owl watchioger
owl watching tower (OWT) (OWT) except the nest box. Plots having OWT at 15m
and nest boxes in rice field interval had 10-15% less active burrow within 5@ndeter

area of OWT compared to untreated control plotsveéier,
newly developed burrows became inactive around &0 d
meter areas indicating that the owl caught rat ftbenactive
burrow and the burrow become inactive. In addijtioast
box erecting iron pillars are now ready for usestNBox
procuring activities are under process.

8.4 | Assessment of rat damage in | Assessment of rat damage in treated and untreetad were
treated and untreated areas | done in standing crops during T. Aman/2019 and E&20

season. Data are now compiling.

8.5 | Test of efficacy and Four different types of eco-friendly rat capturevides are
modification of different rat evaluating in rice field ecosystem. Rat capture@eneed tq
management options. be modified and fine-tuned for greater trap success

9.0 | Agrometeorology and Crop Modeling

9.1 | Time of Planting experiment | Optimum planting of BRRI released HYV (BR26, BRRI
for DSSAT dhan48 and BRRI dhan82) gave significantly highieidy

than the late planting one. However, seeding dhMay did
not gave any yield due to high temperature at flavge
stage.

9.2 | Fertilizer experiment for Five different doses of Urea fertilizer were apgli@ char
DSSAT land soil keeping other fertilizers as recommendede to

find out the optimum dose of urea. Sixty kg N/have
higher yield compared to other dose of N-fertilizer

9.3 | Irrigation experiment for Irrigation application when water level goes 15 below
DSSAT groung surface gave satisfactory yield comparddrigation

at 30 cm depth and rainfed condition.

9.4 | Integrated weather forecasting Rice agro-advisories for the management of ricednpests
and rice advisory system for Aus, Aman and boro seasons were prepared based

(IWFRAS) for sustainable
productivity in Bangladesh

weekly weather forecast and were submitted to tieall
point of IWFRAS regularly to be used by differersets for

better crop yield.
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