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transplanting

Early

pedigree progenies

Fe-Fg




EMS

PVT

SCA

(PYT)







(NGR)

ALART
RYT

BR(Bi0)8961-AC26-16  [I[]

NSB

(BRRI dhan28/ O.
glaberrima (IRGC
105190) BRRI dhan48/
O. glaberrima (IRGC
105190) BRRI dhan87/
O. glaberrima (IRGC
105190) BRRI
dhan28/ O. nivara (IRGC
103821)

EMS (Ethyl methane
sulfonate)

oT

EMS




M2

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

F1 confirmation,




ALART

ALART

Advance technology
( Breeding)

CRISPR/Cas9

Resistance
CRISPR/Cas9

FRGA
LST

(OYT RYT)

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 8 BRRI dhan89|

forward
breeding line
augmentation
blast resistance Pi-

9, Pi-ta, Pbl Pi-33

mainstreaming

, F1
confirmation
Pre- breeding

material QTL
deployment

F1
*Line Augmentation

F1 confirmation
backcross




LST

. (OYT

AYT)

BPH

ovYT AYT
RYT

CRISPR/Cas9
OsERF922

pC1300-Cas9
Agrobacterium  tumefaciens
(LBA4404)

Rice transformation

ALART

MLT

JIRCAS




CRISPR
Cas9

VDP

CRISPR
Cas9

MLT

artificial inoculation

CRISPR/Cas9
OsSERF922

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
IR83222-
F11-173, (Hbj.B.VI),
Mineasahi Bhutan

Germplasm/Landrace

pre-
breeding materials

QTL

F1 confirmation
Rapid Generation
Advance (RGA)
Fos

LST-
OYT-
(stress and non stress)

AYT
RYT




Replace

Grain

confirm
RGA (F2-
F6)
Line Stage Testing

OYT-

RYT (Regional Yield)

do




Rainfed Lowland F1

Rice (RLR) Confirmation, RGA
LST
/
oYT
AYT
’ ’ ALART
' ’ ALART

BR10538-2-1-2-3-2

ALART BR10540-4-1-2-4-1
BRRI dhan71 &
BRRI dhan75]1

1934,1996, 2022,
2288, 2290, 2292, 2420

F1
F1 confirm
Generation
advancement F2-
F5 population grow
RGA

, BPH

9




RYT
MLT

TRB AGGRI
Allaince
short duration
Irrigated M. duration Rice
Breeding Program

( -)
RYT oYT

VDP area meeting

BR76
elite x elite
Cross
Purification
, : functional
Fe
TRB Lot
F1
confirm [
F2
elongation,
taste
(grain Rata Boro / IR58443-6B-10-3
quality) (BR13130) oYT
PYT Rata

Boro / BRRI dhan67
(BR13131) 22
15 oYT PYT

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

R




BR8862-29-1-6-1-3-

- IR77734-
93-2-3-2 BR7372-35-
3-3-HR5-

LST

BR10322-23-6-3-7-B2

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

F1
Confirmation
F3
( )
F5
( )
/
oYT

F2

F3

59




Fs

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

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

F2

BR8157-1-6-2-1-27

Fi
BR8535-2-1-2
NMKP102-3-2-1-
Fs
F4
OYT-
confirm
OYT-

Generation advancement
F» F3
population grow
RGA :
PYT-1

o8




PYT-2

SYT

F1 confirm
Generation advancement
F» Fs
population grow
RGA

OYT

PYT-1 PYT-2
PYT-3 PYT4

SYT

)

( )
AYT (Advanced Yield Trial)

(Mongthongno,
Koshihikari, Japanese Black
Rice, Chinese Rice, IR1-
DQ157-R6-D1, GSR IR 1-
DQ121-Y6-D2,
BR(Bi0)10376-AC4-1-3),

BR(Bi0)10381-AC11-7-1,
BR(Bi0)13031-AC1-2,
BR(Bi0)10381-AC11-1

SYT
19-22%

N(q




Pureline
selection

day length

Critical

Pureline selection

Confirmation
Segregating generation-
progenies

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

- RYT

Station )

oY




Strong photoperiod sensitive,

Photoperiod  insensitive,
& Weakly
photoperiod sensitive.

&
(Fa)
oT
(BRrang13-1-
9-8-2)
( I , /
] / 1
/ : / :

o9




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

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

- 59

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

- , (acc.
287) (acc. 299)
(acc. 5071)
(F1)
(F1)

b




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

Submergence
tolerance

GIS

ALART

ALART

PVT

Rapid Elongating

Elite Line-
Elite/Eilte
Confirm

F2 F4 RGA-
F2

F6
Medium  Stagnant
RYT2

/ (BR10247-

14-18-7-3-3B, BR10238-5-1-

9-3B, BR9377-21-7-3B,
BR9392-6-2-3B)
ALART trial- -

, Medium
Stagnant
Semi  Deep Medium
Stagnant RYT-2

o




%

Sensitivity test

ALART

Pure

Photo

Line

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-B
(Fulkori)

Re-

ALART Trial (

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

(Fulkori Local
Check)

0




GIS

BRRI
dhan91 Elongation ability

BRRI dhan9l

Elongation
Semi
Deep Medium Stagnant

Deep water Rice

BRRI dhan75, BRRI dhan87,

QD




BRRI dhan79-

FRGA
(Anaerobic
germination)
Re- ALART RYT
QTL
F, QTL
QTL
Late Boro and Early
Aman
- oYT
- AYT
AYT-1 AYT-2

mainstream

W




( ) IRRI- High Night
and High Day
» | Temperature

IRRI

Work plan
JIRCAS, Japan-

EMF3 QTL

BC.F:

KASP-SNP

(QHTSF4.1)

qHTSF4.1

Low Amylose

0




N~ — T
~~

oT
25

BRS

BR34

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

28




ALART
BR8882-30-2-5-2
/

F1 Confirmation

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

BR9937-22-3-6-3
Rata Boro
Tapi Boro- :
BR8862-29-1-5-1-3
- F5

Fe

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

Anti-Oxidant Potential

R




,  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/kg) Black
Rice
- RYT

(Fa)

(PYT)

Y




F1

(Marker
Selection)

oT

Assisted

BADHZ

Fs

CRISPR/Cas9

312

BADH?2

pPRGEB31

R4




() ()
() ()
( ),
( )
oYT
- PYT
RYT-1
) C4 c4
C4
C3- |
s ca- C3-C4
(Oryza
coarctata) -
c3 , C4 :
, C3-
C4.

b




C4-pathway

M4
C4
(4x)

Chlorophyll
fluorescence imaging
system

M4

screening protocol

optimize
HF combine
Harvester

()
/
Whole Feed

Combine Harvester

W




(longivity)

(Stagnant)/

SAAO

LoA

Fertilizer Tehnical Sub
Committee

>

bio-coated
urea

(bulk




density, organic
carbon)
>

ALART

PVT

Gl
value Analysis

Analysis

Spread  Sheet
Arsenic, Lead, Gl
Value

Chemical
analysis

SYT

PYT

oT
47

105

0




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
H 2 1
1
(Volatile )
2AP
, , Low ) )
Gl,
( ,
)

o)




Low Gl,

Rice
Value chain
stakeholders

workshop

domain

Advanced line Adaptive
Research trial (ALART)”

ALART (SHR)
BRHII-9-11-4-5B  BRH13-

2-4-6-4B  PVT

Advanced line
Adaptive Research trial
(ALART)”

(V)




Line PVT

Advanced line
Adaptive Research trial
(ALART)”

08




(olte




Y




0q




SDG

GIS

ob




(S1)




8o




Excel sheet

doubling

TRB-

8y




productivity

TRB-
BRRI

TRB

HHAT

83




89




88
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8Y




89
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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
seqguence thecniques,
sequence assembly and
bioinformatics analysis

(&




(AEZ)

(¢q)




(AEZ)

€8




cropping

Existing
pattern

ece




)

((eS)




%

(g




(44




field

)

Intensive rice
monitoring

leaflet
leaflet

€







microbial
activity/population

microbial population
(species )

O




Residual effect

Y




TRB

LST
, OYT
, RYT :
AYT , PYT

Parent

LY




L8




\lte




%

AWD

LY




Lq




quality

grain

grain quality in respect
of grain size and
nutrition status along

with

high

content (>

%)

amylose

%

L




by




%

Introgression

BC4 BC5

qo




LoA

LoA

LoA

O




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)

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

Accredita
tion of
BRRI
Central
Laborator

y

aR




Direct Purchase

HPLC/UPLC (Ultra Pressure
Liquid Chrmatopragy)

Thamin (VitBy),
Riboflabin  (VitB2), Naicin
(VitBs), Tyroxine (VitBe),
Folic acid (VitBo),
Cyanocobalamin (VitB12), beta
carotene (VitA), Cyanidin 3
Glucoside, Indole Acitic Acid
(IAA), Galic Acid (GA),
Phytic Acid (PA)

GC (Gas Chromatography)

CHs, CO,; NO;

LCMSMS (liquid
chromatography mass
spectrometry)

Pesticides/Herbicides

Pesticides Herbicides
guantification  method

RTPCR (Real Time
Polymerase chain reaction):

black rice &9 Leaf, Root,
Shoot, Grain 49 RNA
isolation (Gene
specific primer)

(Plant Breeding, Pathology,
GQON, Entomology,
Agronomy, Soil  Science)

Q9




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 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)

Q8




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
(2023-24) RAL

Q@
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- RGA
) Field

RGA b

- RGA
: Field
RGA' 1 '

Line Stage Testing

OYT- :
PYT AYT-

, F1 Plants-
Quality Checking

Line Selection Trial

- QTL
fingerprinting 1k-
RICA v.2
Genotypes Mid Density
Genotyping

aq




- RGA

Field
RGA- ,
Line Stage
Testing
OYT-
PYT AYT -
Avanced

Line Adaptive Research
Trial ( ALART)

F1 Plants-  Quality
Checking

Line Selection Trial -
QTL fingerprinting
1k-RiCA v.2
Genotypes
Mid Density Genotyping

, F1
Confirmation, RGA
LST
OoYT- ,
AYT
Regional Yield
Trial (RYT)-
IR83222-
F11-173, (Hbj.B.VI),
Mineasahi Bhutan

Germplasm/Landrace

v




pre-
breeding materials

QTL

; F1
Confirmation
, RGA-
Line Stage
Testing-
oYT- ,
AYT
Regional Yield
Trial (RYT)-
Regional
Yield Trial (RYT-Haor)-

AYT (
)

. /.
BR11894-R-R-R-R-270
/.

RYT-
RYT-Haor trial

IR100722-B-B-B-B-11,
IR100723-B-B-B-B-61,
TP16199 ( -
- )
ALART-

Hbj.B.VI, Bhutan
Mineashahi

P




IRRI

19

Rice value chain
Stakeholders

, Covid-




Workshop
Covid-19
workshop
( ):
( )

bd




Android
Google play store

(Suitability Map)

(IRAS):

bR




(IRAS) -
(Web-
based decision support
system)

(R&D)

Xa2l, Xad4 Xarz

R SNE QSRR

b9
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confirm
Rapid Generation
Advance

Line Stage Testing
(LST),
OYT, AYT

b8




Regional
Yield Trial (RYT)-
oYT
, AYT
RYT
(BRH11-9-11-4-5B-HR3,
BRH13-2-4-6-4B)

BR11715-4R-103

BR11723-4R-48

I ., BR11723-4R-12
/., BR11712-4R-

227 . I .

BR11716-4R-105

, F1
Confirmation, ,
RGA-
LST
oYT- , PYT- |
AYT- | RYT-
PYT-3 BR11716-4R-

102

b




: F1
Confirmation, RGA

LST

PYT-4
BR 11723-4R-172
/.

F1 confirmation, RGA

LST

ALART-

ALART1

BR11715-4R-
186, BR11723-4R-27,
BR11723-4R-12
BRRI dhan92 (Sensitive CKk)

BRRI dhan67 (Tol. Ck)l
, ALART2

BR11712-4R-227, BR11716-
4R-105, BR11716-4R-102
BRRI dhan67 (Tol. Ck)

BRRI dhan89 (Sensitive CK) |

, F1
Confirmation, RGA

LST

by




(BR9158-19-9-6-50-2-
HR1, IR13F441, IR16F1148)
ALART

IR16F1148
PVT

RGA (F2-F6)

Line Stage Testing

- PYT
(Preliminary  Yield)

confirm
RGA (F2-F6)

Line Stage Testing
OYT-

PYT  (Preliminary
Yield Trial)

b9




Fa
( )
Fa
( )

Line Stage Testing
(LST) ;
/ /




oYT

, BR8526-38-2-
1-HR1, IR64-pi9  NILS,
BR10322-23-1-2-4

F2

ALART

BR9713-63-5-2-2,
BR8590-5-2-5-2 DR-6
F1
confirm

(BR9713-63-5-2-2,

BR8590-5-2-5-2 DR-6
F2

F3

BR11186-

S5R-377, BR11186-5R-672,

be




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

F1- Confirmation
BR8157-1-6-2-1-27
- F,

- F3

Fa
- BR8535-2-1-

2 NMKP102-3-2-1-
F3

F5

>1o)




HapifS

TYH g TRALC 4 TR
IFEN FEANA MR T NS
Toiq (289 Af% do BrR Telm
FAR ERE (R e W
tefie 2RfRe  diAw ARG
TitR) @2 AT FIRC MR A=
GeAmeg  rwwel  Jfew ww
RIS F1& T 0K

wre TERE, NEEd ¢ Sy’
i oFaB 8dwo.00 FF BIF
Sfr@fers TN GerIE, 030 WS GH,
03¢ VAT *F AR

RS, A< Kot /ais S8 4w ¢ R (il @ Fo i 16 IR Sy Fea @< fmfafie

ST AR & O 2 IR

o IR (BTN IEITEAT FC TS PN Z00 R (AT I (I AT A Of B 0 A

o HfSfT® BAMA AT & AT FIEEFN Hifers (e |

o ATET WPl AT WTed SrEA HLAT Fo TG FARE, Fow IAIISI AT FIEH @32 TN

JAFAACH M WELI (A P

o ATEF TeFls A SAT T ToIf® @re Feepiare @ A BoA @32 e sl Aw w7 v

FAEA|

o ofST Tswrs TonmIfiet SRpIa Swafofer o F=2 T FIFCE TFF FAE |

R Ak SR ERICLRISESRCEIEACAS |

IEICERE
S| #fEe (iEe) (pefe wiftw), [
© | ST (2T 8 e sif e (5erfs wiftw), &

TRoif® @ Ffied (oRe T 20
S| s @mifers, 3 (TR SM2E IS FHIEAR)
NEREERRT

BN




