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EMS

Early
transplanting

Favorable Boro

Advanced Line
Adoptive Research Trial
(ALART)

BR11318-5R-63
BR11337-5R-72
I .

: /.
Proposed Variety Trial
(PVT)




PVT

SCA

- BR11318-
5R-84
ALART

RYT A

Salinty tolerance

BR13113-4R-116
/.

BR13113-4R-63 -
/.

BR11723-4R-172
/.

Line Augmentaion

BR(Bi0)8961-AC26-16
NSB

Observation Trail (OT)

Preliminary Yield
Trial (PYT)

PYT




ALART &
PVT
full profile

GON
release
test
sensory
evaluation test

PVT
%
wild
rice accession
wide

hybridization
screening
trial

ALART
material

sister lines

GRS
Genebank

GRS

GRS

IRRI Knowledge

(BRRI dhan28/0.
glaberrima (IRGC 105190),
BRRI dhan48/0.
glaberrima (IRGC 105190)

BRRI dhan87/0.
glaberrima (IRGC 105190)

BRRI dhan28/ O.
nivara (IRGC 103821)
PYT

EMS  (Ethyl methane

sulfonate)

EMS

9




Service (IKS)

’ Gene
Bank
database
IRRI
One to
One
Trait

development
Gene discovery

Fund
Trait
Prioritize
target

group
Head PBD

group

Biotech, GOQN

group
Collaboration

Cross

| (bYT)

AYT ,




Fs-Fo progenies

PYT
(NGR)
ALART
RYT
/
ALART
(
- . /),
(. )
RYT
/ check
/ NGR
AYT RYT-
F1
confirmation AYT
RYT- NGR
check
/
(7 (c7)
)
AYT-1
(.)
AYT-2
(. )
AYT-3
(. )
RYT-2




oYT /
IRRI154,

BR11712-4R-44, BR11712-

4R-93, BR11180-5R-7,

BR11712-4R-79, BR11607-
4R-72,BR11712-4R-44,
BR11712-4R-93, BR11723-
4R-38, BR11723-4R-12,
BR11715-4R-186,
BR12177-5R-1, BR11716-
4R-64, BR11723-4R-27,
BR11712-4R-227,
BR11715-4R-16, BR11716-
4R-105, BR11712-4R-1,
BR12676-4R-302

ALART
(SHR-1, SHR-2,
Antioxident) RYT

, F1 confirmation,
FRGA

LST
(OYT
RYT)




ALART

ALART

Advance
technology
( Breeding)

CRISPR/Cas9

Resistance
CRISPR/Cas9

Trait
development

Xa’ll
BR11986-4R-123

% (. 1)

oYT
AYT
RYT

ALART

BR12454-BC2-56-81-27-3-
30, BR12454-BC2-69-97-
39-5-44, BR12454-BC2-71-
91-6-23-26, BR12454-BC2-
75-32-31-39-7

BRRI
dhan29 BRRI dhan89

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

BR12454(Path)-BC2-69-97-
39-5-44 BR12454(Path)-
BC2-75-32-31-39-7

BB Blast

BR(Path)13784-BC3-63-6-
4HR6 PVT

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

, F1 confirmation

q




CRISPR

molecular

level

Marker

design/
discover

Gene

Pre-breeding
material QTL
deployment

F1
Line Augmentation
F1 confirmation
backcross
LST
(OYT
AYT)

- BR11035-4R-
101
/.
BPH Score .
- BPH

oYT
AYT
RYT

CRISPR/Cas9
OsERF922

pC1300-Cas9 -
Agrobacterium
tumefaciens (LBA4404)
Rice
transformation

ALART




Cas9

VDP

CRISPR
Cas9

MLT

- JIRCAS

MLT

artificial inoculation

CRISPR/Cas9
OsERF922

pC1300-Cas9
Agrobacterium
tumefaciens (LBA4404)
Rice
transformation

DNA extraction

Reporter gene Primer
PCR

artificial inoculation

F2

CRISPR Case9
(To)
T1




Genome sequencing
NIB

- RYT
MLT
(Hbj.B.V1), Mineasahi,
Bhutan
/
pre-breeding fixed
line
IR83222-F11-173
TP16199
high
Breeding value
forward breeding
Line Augmentation
fixed line
BC1F2 BC2F1

Germplasm/Landrace
RGA

(OYT 1 - 440 Entries;
OYT 2 - 668 Entries
OYT QTL - 240 Entries)
( -
Cold stress
- Non-stress)

do




AYT

(

, )
Regional Yield Trial

(RYT-1 CTR) -
BR11894-
R-R-R-R-169
( )

( )
i L
. BR11894-R-R-R-R-
329 (
) - C

ALART Cold Tolerance
(Haor)

TP16199 BR11894-R-R-
R-R-169

BR12552-
3R-179, BR12552-3R-199
BR11337-5R-29

SES
survivability %

SES
survivability %

land race

BR11894-R-R-R-R-169

9




BR11894-R-R-R-R-110

BR11894-R-R-R-R-

169 ALART

Replace

Grain

Rainfed
Lowland
(RLR)

Rice

, F1
Confirmation, RGA

LST

oYT
AYT

ALART

ALART
BR10538-2-1-2-3-
2 BR10540-4-1-2-4-1
BRRI dhan71
BRRI dhan75

RYT

2312, 2320, 2451 2554

R




F4
population RGA
: grain
quality (like as Zira, Katari
and Minikit) trait
development
F1 confirm

TRB
Germplasm
screening Multi-Yield
Trial ,
, BPH

RYT
VDP area

meeting
F3 population

elongation,
taste (grain

quality)

TRB

functional

Aroma

Elite/Elite :
F1 Confirmation
Backcross

BC1F1 BC3F1

Segregating generation-

59




Backcross,

Speed Breeding

Yield Trial-

- BR8535-2-1-2
NMKP102-3-2-1-
Fs

PYT-1

PYT-2

F2

BR8862-
29-1-5-1-3 .
F4

BR7372-35-3-3-

HR5
AYT-

AYT-

BR103322-23-6-3-7-
B2, BR8862-29-1-5-1-3,
BR8526-38-2-1-HR1

F1 confirmation

BR8526-38-2-1-HR1, IR64-

o8




Pi9 NILS, BR10322-23-1-2-
4

F3
( - )
oYT
. /
RYT
F2 -
F3 -
, , )
BR11186-

5R-377, BR11186-5R-672,

F2
BR7932-17-2,
BR9175-9-3-20-3, BR9175-
2-1-12-5

F2
BR8157-1-
6-2-1-27

Fa

N(q




F3

- BR8535-2-1-2
NMKP102-3-2-1-
F3

. F5

OYT-

purification,
duplicate sorting and
characterization

1

Rata Boro/ IR58443-6B-10-
3 (BR13130) oYyT
PYT Rata
Boro/ BRRI dhan67
(BR13131) 22
15 oYT PYT

Rata Boro/ IR58443-6B-10-
3, Rata Boro/ BRRI
dhan67, Rani Salute/ IR
58443-6B-10-3, Rani

oY




Salute/ BRRI dhan67

LST
’ Fl
| confirm Line

stage testing (LST)
(Fixed

line)
oYT
amylose % (. -| Generation
) advancement
HYV Fo-RGA

population Fs-RGA
population grow
, Fs
population grow
RGA

PYT-1 PYT-2

AYT-1

AYT-2 (Advanced

o9




Yield Trial)

(IR18R1181, Lekali dhan-1,
Chandranath-3, BR(Bi0)10331-
AC1-2,  Luyin-46, D(R)-6,
BR12239-5R-93, BRRI dhan75,
BRRI dhan83, BRRI dhan98,
BRRI dhan104)

BR12239-
S5R-93 BRRI  dhan83

BR(Bi0)10381-AC11-7-1,

BR(Bi0)13031-AC1-2,

BR(Bi0)10381-AC11-1
SYT

19-22%

GQN Division

Amylose content (%)

b




(. -.

) amylose %

Pureline
selection

Pureline selection

day

Critical
length

Confirmation
Segregating generation-

progenies
Yield
Trial-
Single cross, F1
Confirmation,
backcross

F2 Population

Yield Trial-

( .BR13103-4R-37,
BR13103-4R-52,
BR13115-4R-122,
BR13115-4R-159,
BR13115-4R-32,
BR13115-4R-63,
BR13115-4R-60,
BR13115-4R-93,
BR13117-4R-95,

o




BR13105-4R-37 .
BR13121-4R-40) ,

- RYT
( On
Station )

: Strong
photoperiod sensitive,

Photoperiod insensitive,
& Weakly
photoperiod sensitive.

oT
(BRrang13-1-9-8-2)

0




BRRI
dhan71/ Gainja
BR8845121-1-5-4-10-
4/BR23

oT

PYT

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

Malshira (acc.
no. 545), Bindi Pakri (acc.
4810) and Indur Sail (acc.
3661) -

, (acc. 287)
(acc. 299) (acc.
5071)

QD




(Fa)

(F1)

(Photosensi
-tivity,
Kneeing
ability,
facultative
elongation,

Submergence
tolerance

GIS

Rapid Elongating

Elite Line
Elite/Eilte
Confirm

F2
RGA-

H

F4

W




strong
culm)

%

ALART

ALART
PVT
Photo
Sensitivity test

ALART

Pure Line

F2 F6

Medium Stagnant

RYT-2

/ (BR10247-14-18-
7-3-3B, BR10238-5-1-9-3B,
BR9377-21-7-3B, BR9392-
6-2-3B) ALART

Medium Stagnant

Semi Deep Medium
Stagnant RYT-
2 /

Medium Stagnant

- Deep water
Rice
( , , )
RYT

BR7730-1-1-2B, BR7918-1-
2-3B, BR7919-1-1-3B
( ) -

BR9390-6-2-1B
BR10260-5-15-216B)
PVT
re-PVT

ALART

BR10230-7-
19-2B, BR10260-9-5-2-5B,
BR9376-6-2-2B, BR9392-6-
2-1B, BR-KM(Mun)-PL-5-7-
3-B, BR-DL(Hbj)-PL-12-4-7-

29




B (Fulkori)

ALART Trial ( -

Re-

)

(BR10230-
7-19-2B BR9390-6-2-1B)

(Fulkori
Local Check)

GIS

BRRI dhan9l
Elongation ability

8




BRRI dhan91l
Elongation

Semi
Deep Medium Stagnhant

Deep water Rice

BRRI dhan75,
BRRI dhan87, BRRI
dhan79-
FRGA
Fs
(Anaerobic

germination)

Re-
ALART RYT

R




Deep

water rice - Deep water rice
crossing To= :
program ( , ,
, )
(RYT)
BR7730-1-
1-2B, BR7918-1-2-3B,
BR7919-1-1-3B
Deep water rice AYT
PYT
- AYT-
: Head
Plant Breeding
division
(confirm) ,
QTL
F>QTL
QTL
Late Boro and
Early Aman
- oYT AYT

Y




mainstream

Work plan

RYT

AYT-1 AYT-2

IRRI- High Night and
High Day Temperature

IRRI
JIRCAS, Japan-
EMF3 QTL
- Late Boro
RYT
- Late Boro
Trial-

BR11845-4R-62, BR12266-

BC3-23-1, BRRI dhan29-

SC3-28-16-10-6-HR6 (Com)-

HR1(Gaz)-P11 (Hbj)
ALART

BC2oF1 )

KASP-SNP

R4




(QHTSF4.1)
qgHTSF4.1
Low
Amylose
/ : / ,
/ , / ,
/ , / ,
/ /
F1
oT
, BR8493-3-5-1-
BR5 BR34 P1, BR9178-7-2-4-4,
BR18845-21-1-5-4-10-4
Donor parent
Backcross
Generation BC4F1

b




Forward

breeding-
IRRI 154 (fgrl),
BR9178-7-2-4-4, BRRI
dhan80 BRRI dhan75-

F2 F3

oYT

, BR8493-3-5-1-
P1, BR9178-7-2-4-4,
BR18845-21-1-5-4-10-4

Donor parent

Backcross
Generation BC4F1
Forward
breeding-
IRRI 154 (fgrl),
BR9178-7-2-4-4, BRRI

dhan80 BRRI dhan75-

F2 F3

oYT

PYT-1

PYT-2

- F1
Confirmation
BR8590-5-2-5-2-1
BR8862-
29-1-5-1-3-

BR9937-22-3-6-3
Rata Boro Tapi
Boro- ,

W




BR8862-29-1-5-1-3

- Fs

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

Anti-Oxidant Potential

: F1
confirmation,
segregating population

LST population Yield
Trial-
RYT
C3G
Range 1-479
mg/kg; (C3G
211-379 mg/kg)
Black Rice
(C3G 166-479 mg/kq)
Black Rice
- RYT




analysis

RYT

Sample

RYT

ALART

oYT

BRrang21-RGA-2-1-1 (9.05
t/ha; 152 days), 2.
BRrang35-RGA-3-2-2 (8.95
t/ha; 150 days), 3.
BRrang55-RGA-1-1  (7.05
t/ha; 148 days) .
BRrang55-RGA-5-5 (7.19
t/ha; 146 days)

0




¢-6-YOY-ss3uenyg

(PYT)

RYT

PYT

oT

3



Genome editing

Biosafety
guidelines

Genome
editing
Biosafety
guidelines

CRISPR/Cas9
BADHZ

pRGEB31

BADHZ

(V)




- oYT

- PYT
RYT-1
RYT-2
( 6.63 [/ . 153
)
- ()
( )
: - ALART
trait development
F1
confirm
Target Breeding
population
F2-Fs population
grow RGA
, BPH
RYT
TRB
Multi-Yield
Trial
) C4
C4 C4
C3 C4 C3- |, C4-

08




C3-C4
(Oryza  coarctata)

c3- , C4
C3-C4:
C4-
pathway
M4
c4
(4x)

Chlorophyll
fluorescence imaging
system

M4

screening protocol
optimize

HF combine

Harvester

(olte




Whole Feed Combine
Harvester

(longivity)

(Stagnant)/

SAAO

LoA

Fertilizer
Tehnical Sub Committee

bio-coated urea

Y




(bulk density, organic
carbon)

ALART

PVT

Gl
value Analysis

Analysis

Spread Sheet
Arsenic, Lead, Gl
Value

Chemical
analysis

SYT

PYT

oT

SC

0q




Zn, Fe, Ca,
Mg-

Black rice,
Red rice-

Out Sourcing

Tasteness Amino acid Fatty
Acid profiling
BCL ; BCL
GCMS-HS-Optic4
Aroma (2AP)
(Quantification)
2AP 2 , 2 , 2
1
(Volatile )
2AP
1 1 LOW ) ]
Gl,
( ,
)
Low Gl,

ob




Rice
Value chain

stakeholders

workshop

domain

Advanced line Adaptive
Research trial (ALART)”

BR12454-BC2-69-97-39-5-
44 BR12454-BC2-75-
32-31-39-7 ( )
BR(Path)12452-BC3-42-
22-11-4
BR(Path)12452-BC6-53-
21-11( ),

FBR-SD
BR11318-5R-63 and
BR11337-5R-72,

BRH10-1-14-2-6

(S1)




BRH13-2-4-7-2B

ALART

PVT

8o




8y




83




89




88




SDG GIS

cropping : )
pattern improve

suggestion ( : )

8¢




8Y




89




8




8>




)
()
TRB-
, | BRRI
Excel R
sheet b
/
/
doubling ,
productivity TRB-BRRI

¢o




HHAT

TRB

(@)




TRB-BRRI

HHAT

(&




(¢qN)




€8




ece




((eS)




(g
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€







Food
consumption
behaviour
level
consumption
nutritional
prifile

O




Y




LY




L8




Hands-on training on
molecular biology
techniques and basics on
bioinformatics.

Research data
management using R
softwere and Excel data
sheet

Climate smart
agriculture: Concept and
Impact

Hands on training in
HPLC, LCMS and ICPOES

. Two months long
modern rice production
technologies training for
BRRI scientists

: Genome
sequence thecniques,
sequence assembly and
bioinformatics analysis

\lte




LY




Lq




(AEZ)

(AEZ)

L




cropping

Existing

by




pattern

)
we2 avb87
avb (
(
l)

|
)

we2

qo




O




aR




Q9




Q8




)

Intensive
rice field
monitoring

leaflet
leaflet

ae




v




microbial
activity/populati
on

microbial
population
(species )

Residual
effect

(

(Maximum Residual Limit)

)

aq




TRB

LST

, OYT

v




, RYT
, AYT
PYT

Parent

TRB
PYT, OYT, LST

AYT,

P







%

AWD

bd




An experiment is going on
to validate agricultural
drought forecasting for
mitigating drought in T.
Aman rice in the Rajshahi
region by using forecasted
rainfall, resulting in less
groundwater extraction as
well as facilitating huge
recharge.

In 2023-2024, research
will be done in Boro on the
spatial distribution of soil
hydraulic properties and
available soil water in
irrigated croplands in
different upazilas in the
Rajshahi district. This will
help find out why vyields
are dropping in irrigated
crop fields, why more
irrigation is needed, and
give farmers advice on
how to fix the problem.

bR




b9




quality

grain

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

b8




hybridization
block
SA

PD,

Hybrid rice

. %

(> %)

%

b




Introgression

BC4 BCS

PYT
MLT

B R)




LoA

LoA

LoA

b9




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
emission spectrometry)

( :
L ) Zn, Fe, Ca,

Mg, As, iAs, Pb, Cd

HPLC/UPLC (Ultra
Pressure Liquid
Chrmatopragy)

Thamin (VitB1), Riboflabin
(VitB2), Naicin  (VitB3),
Tyroxine (VitBs), Folic acid
(VitBe), = Cyanocobalamin

Accredit
ation of
BRRI
Central
Laborat
ory

bt




Direct Purchase

(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,
Pathology, GQON,
Entomology, @ Agronomy,
Soil Science)

BCL

be




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 advance Breeding

lines)
HPLC C3G

(Cyanidin-3-Glucoside)

Beta
carotene
HPLC
GRS
Apparent Amylose

Content (AAC) and
Amylopectin

GCMS
2AP (2 Acetyl-1-Pyrroline)

(Novel
volatile aromatic
compound)

RAL
HYVs (
)
RAL
RAL HPLC (water

soluble Vitamin profiling),

>1o)




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

(Antioxidant  properties)

Annual Research Review
(2023-24) RAL

3




Xazl, Xa4
Xarz

( -)
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T TTST S0 I AT F4T T
G AR ANRE 4 S=ATACT
T2 SfSIT AR |

- ( ):

- RG

, Field
RGA v

- RGA

, Field
RGA- Vo

Line Stage Testing
, OYT-
: PYT
AYT -
F1 Plants-
Quality Checking
Line Selection Trial
- QTL
fingerprinting 1k-
RICA v.2
Genotypes Mid Density
Genotyping

- RGA
Field
RGA- )
Line Stage
Testing
OYT-
PYT AYT -
ALART

Fi1 Plants- Quality
Checking -

Line Selection Trial

- QTL
fingerprinting 1k-
RICA v.2

9




Genotypes Mid Density
Genotyping

: F1
Confirmation, RGA

LST
OoYT- ,
AYT
RYT-

(Hbj.B.VI),
Mineasabhi, Bhutan
/

pre-breeding
fixed line

IR83222-
F11-173 TP16199

high Breeding value

forward breeding
Line Augmentation
fixed line

BC1F2 BC2F1

Germplasm/Landrace
RGA

(OYT_1- 440 Entries;
OYT 2- 668 Entries
OYT QTL- 240 Entries)

( -
Cold stress
- Non-stress)

AYT

>8




(

, )
Regional Yield Trial

(RYT-1_CTR)-

BR11894-

R-R-R-R-169

329

)

( )

( )
/

., BR11894-R-R-R-R-
(
- c

Rice

value chain
Stakeholders

Covid-19

hl(e




Workshop

Covid-19
workshop

DY




Android
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