EMS

Cas9

CRISPR

ALART

EMS

Favorable Boro

BR11318-5R-84 Proposed
Variety Trial (PVT)

- ( - )
% ( . /)

Salinty tolerance

BR13113-4R-
116

ALART

RCGS
Breeding for
favorable Boro rice,
Breeding for RLR
Breeding for Transplanted
Aus (T. Aus)




VDP

CRISPR
Cas9

literature
review

Non-

Aeromatic Rice
genetic level

Segrigation

(Head
Plant Breeding)

result
Cross check

Outsourcing
Lab

CRISPR Cas9
CRISPR
Casl4

Version
2

RYT

RYT

Priority
Transformation

Lab
PYT

ALART
Test

Panel

Late Boro, T. Aus
RLR
gHTSF4.1 Early
Morning Flowering
(EMF3) QTL/Genes-

Gene
parameter
PhD

Phenotypic

Preliminary Yield Trail

Regional Yield Trial

Preliminary Yield Trail

Secondary Yield
Trial

Regional Yield Trial

Advanced Line Adaptive
Reserach Trial (ALART)




Variety
wise Panel Test
Specific result

Fixed
Season
,  Variety

(DG).

Gene
Editing/CrisperC
as9

Developing
country

Yield
Advantage

% %

Preliminary yield trial

Secondary Yield

Trial

Secondary Yield Trial

Regional Yield Trial

- EMS
(Ethyl methane sulfonate)

Preliminary Yield Trial

/

EMS (Ethyl methane
sulfonate)
Observational trial

ALART & PVT
release

sensory evaluation/




Breeding

Materials

Parent

panel test

) - OYT

. BRrang30-8-2-1-1-1
(. I3 ),

. BRrang30-10-1-1-1-1
(. 13 )

. BRrang37-3-2-1-1-1
(. 1 )

(RYT)

Ideotype breeding
transgressive segregants
Plant

architecture remodelling




remodelling plant type

i P
R W T R




F2

CYP71A1
CRISPR/ Cas9

construct

, genome editing

“CRISPR-Cas9 for crop
improvement”

pRGEB32 (Plasmid
#63142)
construct
CYP71A1
primer

CRISPR-Cas9




(NGR)

(NGR)
RYT
RYT

/
o
BRBaNGR 324-1

/) AYT-

BRBaNGR 1254-1, BRBa 3-
1-7 BRBa40-NGR 1255-
1 Y

Regional Yield Trial(RYT)

, F1
Confirmation
RGA-
AYT-
BRBa21-
13-2-2-1 ( . / ), BrBa21-
4-1-2-1-P4 (. /),

BRBa23-11-5-2-1-P2 (.
/)

Regional Yield




Trial(RYT)
oYT

CRISPR
Cas9

VDP

BPH Resistant

Entomology

division Gene
Discovery

BPH
Hotspot

trial/screening

RYT

ALART

Sister line

(BB), (Blast)
CRCIL (Quick Win)
(BB, Blast, RTV)
(BB, Blast, RTV
) F1 confirmation,
FRGA

LST
(OYT RYT)
Xa’?l
BR12896-4R-124
%
(BB),
(Blast) CRCIL (Quick
Win) (BB,
Blast, RTV) ,FRGA
LST
(BB
Blast )
oYT BB,
Blast AYT
RYT
BB, Blast RTV
ALART Xa2l, xab,
Pbl, Pita

(BR12904-4R-233,
BR13174-4R-28 , BR13188-
4R-170)




CRISPR
Cas9

BR
(Path)12452-BC3-42-22-11-
4  BR (Path)12452-BC6-
53-21-11
BR12454-

BC2-69-97-39-5-44
BR12454-BC2-75-32-31-39-
7PVT

BR (Path)12452-

BC6-53-21-11

NTC

forward
breeding line
augmentation blast
resistance Pi-9, Pi-ta,
Pbl Pi-33 main
streaming

(BPH GM)

Forward Breeding,
Pre-breeding
Backcross Breeding-

F1 confirmation
RGA Nursery-

LST ,
(OYT
AYT)
- BR13768-
4R-118

[ .
BPH Score .




- BPH

oYT
AYT
BR14026-
4R-25 153
/I . BPH
(OYT)
JIRCAS

IRBL-OW(LTH)
’ BRRI dhan29

BR12454(Path)-BC2-69-97-
39-5-44

Pi9 T7SV1 Wx-

blast
disease resistant advanced
line multiplications trial
, trial long
duration line, BR(Path)15855-
BC2-3HR-47 ( . )
BR(Path)15855-BC2-3HR-
48 ( . )
check

do




BRRI dhan29, panicle blast
( . I,
)

(Mid duration) Rod
miniket-1 .

/ Short
duration line BR (Path

)15641-3HR-45, ,
/

Pita2, Pi9 Pbl
blast nursery hot spot
condition screen ,
blast disease

agronomic
trait
- first time
Bakanae , F1
confirmation
forward breeding line
augmentation blast
resistance Pi-9, Pi-ta 2, Pbl

main streaming

ALART

BR(path)13802-BC3-73-13
and BR(path)13802-BC3-73-
14

CRISPR/Cas9

OsSWEETI11
PCR
confirm
(Hbj.B.VI), Mineasabhi,
Bhutan

b))




pre-breeding fixed
line

IR83222-F11-173
TP16199
high
Breeding value

forward breeding
Line Augmentation
fixed line

Germplasm/Landrace
RGA

oYT -
( Cold stress
Non-stress)
AYT

( -
T - )
Regional Yield Trial -

(BR11894-R-R-R-
R-59)

- PVT (Haor)

BR11894-R-
R-R-R-169 ( )

Moderately Tolerant

Y




Acc. No. 1534, 2048
2124  SES
survivability %,
% %

Acc. No. 2363, 2369, 2371,
2289, 2292 2293

( , ,
HbjB.VI)

RYT #1 &
RYT #2)

RYT#1

20




RYT #2

Replace

Grain

BRRI dhan75
replacement

Screening
Result
Excel Sheet

GRS

ALART Material
Physiology

, F1
Confirmation, RGA
LST
AYT
BR13530-4R-31
/.
/. RYT
( )
/.
- ALART

BR11788-5R-27, BR12314-
5R BRRI
dhan71 BRRI dhan75

IR17L1360
BR12023-6R-111

%

o8




screening
BRRI dhan71

Gene
Characterization

Draught

,  AWD
ALART

(DG)

2706 2728

BR11788-5R-27
BR12314-5R-180

%

3469, 3483, 3542, 3544 and
3561

ALART

OYT Trial

RGA

grain quality (like as Zira,
Katari and Minikit) trait
development

progenies

RGA

0




CRCIL PARTNER
Germplasm
screening Multi-Yield
Trial
, , functional
elongation,
taste (grain ,
quality) :
, BR8493-3-5-1-
P1, BR9178-7-2-4-4,
BRI18845-21-1-5-4-10-4
Donor parent
Backcross
Generation BC4F2
Forward
breeding-
IRRI 154 (fgrl),
BR9178-7-2-4-4, BRRI
dhan80 BRRI dhan75-
Backcross,
Speed Breeding F3 =
Rata Boro AYT
Crossing
(repeatation)
(BR13943-
3R-64, BR13943-3R-103,

BR13942-3R-213,
BR13942-3R-170,

N




BR13942-3R-128,
BR13736-3R-56, BR13736-
3R-60, BR13723-3R-130,
BR13722-3R-50)

- RYT-1
(BR9178-7-
2-4-4-P2-7, BR10824-5-6-4-
1, BR8845-21-1-10-3-1,

BR8493-3-5-1-P1, BR8493-
12-7-4-P1, Dudshail)
- RYT-2

BR8590-5-2-5-2-1
(BR142009)

BR8862-29-1-5-1-3
(BR14206)

BR9937-22-3-6-3
(BR14197)
F5
LST

BR7372-35-3-3-HR5
(BR11971)
RYT-

oYT

, SV0866

F1 Confirmation
F4

F4

°Q




BR8526-38-2-1-HR1, IR64-
Pi9 NILS, BR10322-23-1-2-
4

F4

ALART

Elongation Ratio 1.5
Extra Long
Slender

purification,
duplicate sorting and
characterization

(%)

(-.%)

quantitative characters
qualitative characters
morphological
aroma linked SSR
markers molecular

Sensory test of leaf aroma

check variety-
quantitative
characters
qualitative characters
morphological
aroma linked SSR SSR
markers molecular

obr




amylose % ( .

)
HYV

FRGA- ,

AYT (Advanced Yield
Trial)

IR18R1066,
IR18R1137, IR18R1145
BRRI dhan&3

%




SSR markers
GQN Division
Amylose content (%)

day

Critical
length

(. -. ) amylose %
Single  cross, F1
Confirmation,
backcross

FRGA ,

LST

Yield Trial-

OYT, AYT

(BR10212-5-5-3)
Proposed Variety Trial-

0




Date

Seeding

, , )

Photoperiod Insensitive,
Strongly
Photoperiod Sensitive
Weakly
Photoperiod Sensitive

Strongly Photoperiod

Sensitive,

Photoperiod Insensitive
Weakly

Photoperiod Sensitive

Regional Yield
Trial

Advanced Line
Adaptive Reserach Trial
(ALART)

- Malshira
(acc. no. 299), Gainja (acc. 520)
and Bindi Pakri (acc. 4810)

pV)

Malshira (acc. no. 545), Bindi

Pakri (acc. 4810) and Indur Sail

(acc. 3661) -
(acc. 287),

2




5071)

check

(acc. 299) (acc.

varieties-

late transplanting

morpho-

agronomic traits-

Rosul Bhog (Acc. 338),

Joysail (Acc.5969)

(Photosensi
-tivity,
Kneeing
ability,
facultative
elongation,
strong
culm)

%

Submergence
tolerance

Identify

Physiology
(DG)

Ganjia (Acc. 284)

Rapid Elongating

Elite Line-
Elite/Eilte

LST

BR10260-5-15-

21-6B - (

)

(Pedigree

Selection)

BR10260-5-15-21-6B

23




0




Deep
Water Tank

Semi
Deep Medium Stagnant

F1




Deep water rice

1 1

BRRI dhan67,
BRRI dhan75, BRRI
dhan79 -
FRGA
F3

(Anaerobic
germination)

F1 Confirmation

(F2-F6)
: Head, | RGA-
Plant Breeding
division
Late Boro and
Early Aman - RYT
Heat
- tolerant -
RYT
IRRI- High Night and

High Day Temperature

R




mainstream

Work plan

RYT

IRRI

JIRCAS, Japan-
EMF3
QTL
- RYT

Late Boro
gHTSF4.1, EMF3 XaZl,
xa5 Gene/QTL ,

F1 confirmation, FRGA

Late Boro

gHTSF4.1

RYT#1- (BR12894-5R-
150, BR13963-4R-228,
BR13970-4R-147);

RYT#2-
(BR12605-4R-81, BR13970-
4R-192, BR13970-4R-64)

ALART- (BR12894-
5R-240 BR13169-4R-
68)

S /.
Yield advantage

MLT/RYT

(PYT)

W




Late Boro
Multilocation

Trial
o High BR8493-3-5-1-
Yielding P1, BRO178-7-2-4-4,
BR18845-21-1-5-4-10-4
Donor parent
BRS BR34 Backcross
Generation BC4F2
Forward
breeding-
IRRI 154 (fgrl),
BR9178-7-2-4-4, BRRI

dhan80 BRRI dhan75-

F3 F4

AYT

(BR13943-
3R-64, BR13943-3R-103,
BR13942-3R-213,
BR13942-3R-170,
BR13942-3R-128,
BR13736-3R-56, BR13736-
3R-60, BR13723-3R-130,
BR13722-3R-50)

: RYT-1

(BR9178-7-
2-4-4-P2-7, BR10824-5-6-4-
1, BR8845-21-1-10-3-1,

BR8493-3-5-1-P1, BR8493-

R9




ALART
PVT

ALART
PVT
Stage
advance
?

Sample
analysis

, RYT

RYT ALART

Genome editing

Biosafety
guidelines

Genome
editing
Biosafety
guidelines

12-7-4-P1, Dudshail)
- RYT-2
| .
BC2F1
BR8590-5-

2-5-2-1 (BR142009)
BR8862-29-1-5-1-
3 (BR14206)

BR9937-22-3-6-3
(BR14197)
F5
LST

BR7372-35-3-3-HR5
(BR11971)
RYT-

(BR8862-29-1-
5-1-3)

Anti-Oxidant Potential

, F1
confirmation,
segregating population

X




LST population Yield
Trial-

C3G

Range 1-479

mg/kg; (C3G

231.08-492.37 mg/kg)
Black Rice

(C3G 166-479

mg/kg) Black Rice

Yield Trial-

PVT

(Fs)
OYT
fixed

. . BRrang5S7-
5-2-2-2 (. I ),
BRrang57-8-1-1-1 ( . I

), . BRrang57-11-1-2-1
(. 13 )

(RYT)

S




- / -
BRrang57-5-2-2-2,

: elongation
(L:18mm and W: 1.8mm)

- BRRI
dhan50/ Bashful

Preliminary Yield
Trial

Secondary
Yield Trial

BADH?Z

Yo




Fe

%

uM AAE

PVT

(C3G)

%

0d




BR(Bi0)13028-AC1-2-3,
BR(Bi0)13028-AC1-2-4,
BR(Bi0)13028-AC1-2-7

ALART
/
SYT OT
oT
oT
( OYT#I, PYT#1,
PYT#2, AYT#H2,
AYT#SP)

Cytogentics

O




Study

POR ,
Develop : - ALART
(DG)
(
> /)
AYT RYT
fgr-1
oYT
RGA
) Ca
C4
(Setaria italica)
M4
Cs Ca S f3 qiq
MIGIEEABFT  F6ifS
FACS A TfEw o= CO2 ( )
faSItt Sequencing F4t C4
CTCS AT
Ca
(Gy)

M2

OO




HF combine
Harvester
Redesign

FMPHT

/ .
Whole & Head Feed
Combine Harvester

(longivity)

Two-stage

08




(top soil)

FMPHT WMM

Fixed Automatic
Spray , Tray
Move

Detail result

¢




FMPHT WMM

Redesign

(Stagnant)/

%

%

Y




Optimum

Trial SAAO
Agronomy
Lab
Mithane
Emmission
(DG)
R -
(]
bio-coated
urea
(] (]
: , /
° (AEZ-1) -
®
( K

(bulk density 6-11%
organic carbon 7-
15%)
Portable Soil Sensor
pH, EC, Mineral K&P,
Moisture, Temperature

09




ALART

PVT

Gl
value Analysis

Analysis

Spread Sheet
Arsenic, Lead, Gl
Value

ALART
Material Gl
Value
(DG)

Chemical analysis

(C3G)

BR(Bi0)13028-AC24-1-2,
BR(Bi0)13028-AC24-2-3,
BR(Bi0)13028-AC24-2-4,
R(Bi0)13028-AC24-3-3,
R(Bi0)13029-AC2-2-2,
R(Bi0)13029-AC6-2-6,
R(Bi0)13029-AC6-3-2,
R(Bi0)13028-AC1-2-2,
(Bio)
(Bio)
(Bio)
(Bio)
(Bio)
(Bio)

W WWWwW®

R(Bi0)13028-AC1-2-3,
R(Bi0)13028-AC24-3-3,
R(Bi0)13028-AC1-2-7,
R(Bi0)13028-AC2-2-2-3,
BR(Bi0)13030-AC5-2-1
BR(Bi0)13030-AC13-2-2

W ™ W

b




Tasteness

Sensory taste
Chemical taste

Chemical
composition
Good taste

, , Low

Rice
Value chain

stakeholders

(b




workshop

domain

Advanced line Adaptive
Research trial (ALART)”

BB+ Blast
V2= BR (path)13802-BC3-
73-13 and V3= BR
(path)13802-BC3-73-14 |
STR-SD BR13113-4R-63 and
BR13113-4R-116
STR-SD BR13113-

4R-185 and BR13122-4R-136
PVT

ALART Aus (DSR) B Aus
2025 Adaptive  line
Adaptive  Research ~ Trial
(ALART) for Jhum Rice in B
Aus 2025) ALART

(FBR, DTR, STR-Long duration,
Photosensetive Rice Developed
Through Anther Culture
Photosensitive, Aman25, PQR)

80




ALART

Minimum
Maximum
Yield

85




8




89




GIS

SDG

cropping

88




pattern improve

suggestion

Domain Map

SeedNet partner

SeedNet
partner

8¢




8Y




89




F1

8v




Excel
sheet

PARTNER project

8%




doubling
productivity

ALART

Seed Production and
Dissemination Program (SPDP)
under PARTNER Project

, Seed Production and

Dissemination Program (SPDP)
with Six-Stakeholders under GOB

FIoR STy
TFe WK
e TeoAwe M Ogm
w0

¢o




(@




PARTNER

PARTNER

LSDT

@R




(q\)




@8




(¢d(q




@Y




Food
consumption
behaviour

level
consumption ,
nutritional
prifile

Impact
Followup

Seed Vilalge

Seed
entrepreneur

(@




DRP

(44




. Modern Office
Management Training

2. Data Management
training using R

3. Safe use of
agrochemicals for seed,
fertilizer and pesticide
dealers.

€




Yo




(AEZ)

N




Validation trial

(AEZ)

v




VO




Existing

cropping
pattern

Cropping
Pattern

L8




e




LY




Upscaling trial

L9




Rat
Management

Echo-

Engineering

(Dr.
Iftekher)

g




)

Intensive
field

rice
monitoring

)




qo




microbial
activity/populati
on

microbial

population
(species )

Microbial
Population

Revive

(LCMs-

MS ) Residual effect

(

(Maximum

Residual Limit)

R




Water saving
rice breeding
IWM

Intervention

R




IWM

ARD

Qv




q8




%

/

/| -

e




%

quality

grain

grain
quality in respect of grain size
and nutrition status along with
high amylose content (> %)

Qv




hybridization
block

NSB

Yield advantage

aq




SA

PD,
Hybrid rice
?
LoA
?
Disease
Resistance

(
)
( /)
%
I .
Introgression
BCs

BGCs

W




LoA

LoA

LoA

P




Accredited
lab

Accredited

Accredited

lab

lab

BCL :
BCL
GCMS-HS-Optic4
Aroma (2AP)
(Quantification)
Amino Acid
Fatty Acid profiling
GCMS (Gas
chromatography mass

spectrometry), HPLC
LCMSMS

Aroma detection
Amino Acid Fatty Acid
profiling BCL

ICPOES (Inductively
coupled plasma optical

Accredit
ation of
BRRI
Central
Laborat
ory

bo




Direct Purchase

Visitor
Student

Laboratory
Equipment

Outsourcing
(DG)

emission spectrometry)

( ,
D ) Zn, Fe, Ca,
Mg, As, iAs, Pb, Cd

HPLC/UPLC (Ultra
Pressure Liquid
Chrmatopragy)

Thamin (VitB1), Riboflabin
(VitB2), Naicin  (VitB3),
Tyroxine (VitBs), Folic acid
(VitBg), = Cyanocobalamin
(VitB12), beta carotene
(VitA), Cyanidin 3
Glucoside, Indole Acitic
Acid (IAA), Galic Acid (GA),
Phytic Acid (PA)

GC (Gas Chromatography)

CHa,
CO2 NO2
LCMSMS (liquid
chromatography mass
spectrometry)

Pesticides/Herbicides

Pesticides
Herbicides
quantification method

RTPCR (Real Time
Polymerase chain
reaction): black rice
Leaf, Root, Shoot, Grain
RNA isolation

(Gene specific primer)

(Plant Breeding,

bd




Pathology, GQON,
Entomology, = Agronomy,
Soil Science)

BCL

FAO
Asian Food Composition
Database (AFCD) Food
composition table for
Bangladesh chapter
(Revision edition 2022)
BCL

RAL

BRRI Central Laboratory

(BCL)

Rice Analytical

Laboratory (RAL) RAL
RAL

RAL (Black
Rice advanced Breeding
lines)

HPLC C3G
(Cyanidin-3-Glucoside)

Beta
carotene
HPLC
GRS
Apparent Amylose

Content (AAC) and
Amylopectin

w3




GCMS
2AP (2 Acetyl-1-Pyrroline)

(Novel
volatile aromatic
compound)

RAL
HYVs (
)
RAL
RAL HPLC (water

soluble Vitamin profiling),
LCMSMS (Amino Acid
Profiling), GCMS (Fatty
Acid Profiling), ICPOES
(Mineral Profiling),
Spectrophotometry

(Antioxidant  properties)

Annual Research Review
(2024-25) RAL

b\




b8




Phytotron,
Laboratory

( )
%

, RGA Greenhouse,
Seed  Processing

b




Transforming Rice Breeding

F1-
QC
Rapid Generation
Advance
Line Stage Testing

. Trait
Genotyping :

Whole  Genome-based
Molecular Markers

()
Moisture Meter (Model: Kett,
PM-650, Farmpoint- ),
Seed Winnower Machine,
Sewing Machine
Automation and post-harvest
processing
Vacuum Sealer Machine
(Brand: Rhino-Thailand,
Capacity: lkg to 50 kg),
Laboratory Rice Mill (Zaccaria,
Made in Brazil), Seed
Counter, Laboratory Hot Air
Oven (Brand: Memmert, GmbH,
Made in Germany)
Harvest Master
Modernization of Breeding
Barcoding Item
(Barcode Printer- , Brand:
Zebra, Model: ZT411, Smaller
Barcode Printer- , Model: TSC
TA310, Zebra Scanner- ,
Model: DS8178, Barcode Printer
Ribbon-460 roll
Barcode Label-3000 roll)

Agricultural ~ Marker  Sticks
(77CM & 49CM)

by




High
resolution ( ) DSLR
Camera (Model: EOS 6D, Mark-
1)

(.
) Hermetic Polybag-
. Oven Bag (
) Sealer

(Hbj.B.V1), Mineasahi,
Bhutan
/

pre-breeding fixed
line

IR83222-F11-173
TP16199
high
Breeding value

forward breeding
Line Augmentation
fixed line

Germplasm/Landrace
RGA
oYT -

( Cold stress
Non-stress)

AYT

b9




- - )
Regional Yield Trial -

(BR11894-R-R-R-
R-59)

- PVT (Haor)

BR11894-R-
R-R-R-169 ( )

Moderately Tolerant

Gl,

Rice
value chain
Stakeholders

Covid-19

bt




/
Workshop
Covid-19
workshop
( ):
(Rice Solution):

" (Rice Solution)

b®




dashboard
Android
Google play store
App store

(Rice Profile):

rice type

(Side by side analysis)

(Ecological adaptation)
Rice type

(Accuracy)

Android
Google play store
App store

(Suitability Map)

i0S

10S

Do




(R&D)

B




%

53




, RGA Greenhouse,
Phytotron, Seed  Processing
Laboratory

Transforming Rice
Breeding
F1- QC
Rapid
Generation Advance
Line Stage
Testing
: Trait
Genotyping :

Whole Genome-based
Molecular Markers

()
Moisture Meter (Model: Kett,
PM-650, Farmpoint- ),
Seed Winnower Machine,
Sewing Machine
Automation and post-harvest
processing
Vacuum Sealer Machine
(Brand: Rhino-Thailand,
Capacity: lkg to 50 kg),
Laboratory Rice Mill (Zaccaria,
Made in Brazil), Seed
Counter, Laboratory Hot Air
Oven (Brand: Memmert, GmbH,
Made in Germany)
Harvest Master
Modernization of Breeding
Barcoding Item
(Barcode Printer- , Brand:
Zebra, Model: ZT411, Smaller
Barcode Printer- , Model: TSC
TA310, Zebra Scanner-
Model: DS8178, Barcode Printer

9




Ribbon-460 roll
Barcode Label-3000 roll)

Agricultural  Marker  Sticks
(77CM & 49CM)

High
resolution ( ) DSLR
Camera (Model: EOS 6D, Mark-
1)

(.
) Hermetic Polybag-
Vo Oven Bag (
) Sealer

8
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