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Inspiration/Direction of the Father of the Nation

“I couldn’t purchase
rice anywhere from
the world despite
putting all my efforts.
If we want to live on
with rice we have to
produce rice”

- BAU in 1973
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17 GOALS TO TRANSFORM OUR WORLD

By 2030, double the agricultural productivity as well as labour
productivity and income of the small-scale food producers,
particularly women, indigenous peoples, family

farmers
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Sustainable Food security (SDG-1, 2, 13)

Less water

Less land

Less labor

Indiscriminate Chemicals

| Soil health degradation

Double agril.
productivity with
nutritional security
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Outline of the Presentation

* Transferable Technologies

= Upcoming Technologies

= Useful Scientific Information
* Research Thrusts
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Transferable Technologies
(during 2021-22)



Released varieties during 2021-22

Variety Season|Awv. Yield Special features
(t/ha)

BRRI dhan97 Boro 4.90 |Salinity tolerant: Seedling-14 dS/m, rep- 8-10
dS/m

BRRI dhan98 T. Aus 5.10 | Slender grain, amylose 27.9%

BRRI dhan99 Boro 5.40 | Salinity tolerant: Seedling-14 dS/m, rep- 8-10
dS/m

Bangabandhu Boro 7.70 | High zinc (25.7%), Jira type

dhan100

BRRI dhan101 Boro 7.70 |BLB resistant (Xa21, Xa7, Xa4 genes)

BRRI dhan102 Boro 8.10 | High zinc (25.5%)

BRRI dhan103 T.Aman| 6.20 |Long slender grain

BRRI dhan104 Boro /.29 |Basmati type aromatic

BRRI hybrid dhan8| Boro 9.48 | Growth duration: 140-145 days
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Proposed Profitable 4-Crop Cropping pattern for highland in the
Madhupur Tract soil: Mustard-Mungbean-T. Aus-Black gram

Salient features:

= Mustard, Mungbean, T. Aus and Blackgram
instead of single T. Aman;

= Qil crop and pulses could help to meetup our
edible oil and pulse deficit and would help to
improve soil health;

= The Benefit Cost Ratio is 1.36 (4 years of

evaluation);

» Gross margin of the proposed CP is Tk.
68820 over existing CP is Tk.12500;

= Total field duration required 310 days with turn
around time 55 days and

= High land, clay to clay loam soil, partially
irrigated areas could be suitable

BRRI
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Proposed rice-based profitable 4-Crop Cropping pattern for
irrigated ecosystem : Field pea-Mungbean-T. Aus-T. Aman

Salient features:

= Field pea, Mungbean,T. Aus and T. Aman 85 days —60days — b—90 days ——ff——90 days
instead of 3 crops (Lentil -T. Aus-T. Aman); = | Ak Y

» | egumes could help to improve soil-N

status; _
» The Benefit Cost Ratio is 1.80 (4 years of T ik
evaluation); s —— e e R [,
. . Nov | Dec | Jan | Feb Man:q April | May |Jnne|;_JnJy-| Aug | Sept| Oct | Nov
= Gross margin of the proposed CP is o | ot | | v | 0@ | cemt| oo | oy | we | om | | wiee
212200 Tk/ha/Yr over existing CP is I
90840; <

= Total field duration required 325 days with
turn around time 40 days and

= Medium high land, well drain clay loam to
sandy loam irrigated areas could be
SU|tab|e (Jashore and Rangpur region) ¥ Land utilization index (%) ™ Fallow period (%)

BRRI
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Upcoming Technologies



BRRI dhan103: A high yielding T. Aman variety

Salient features:

BRRI

Average yield 6.2 t/ha (potential
yield 7.98 t/ha)

Plant height 125 cm

Long slender grain

1000 grain weight 23.7gm
Amylose 24.0%

Growth duration 128-133 days

Parentage: BRRI dhan28/FL378
(Anther cultured lines)

Growing science for food security

BRRI
dhan87

BR (Bi0)8961
-AC26-16

Rough rice

Brown rice

BRRI BR (Bi0)8961
dhan87 -AC26-16



BRRI dhan104 (BR8862-29-1-5-1-3)

Basmati type strong aromatic high yielding premium quality Boro variety

Salient features: = TR T ¥
= Grain yield 7.29 t/ha ' '
= Extra long slender grain

= (L/B: 4.5; Milled rice length: 7.5 mm)
= Strong aromatic and basmati type
= 1000 grain weight 21.5 gm

= Amylose 29.2%

» Growth duration 147 days

= Plant height 92 cm

= Parentage: BR7150-11/IR74052
BRRI
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BR8862-29-1-5-1-3
(Proposed BRRI
dhan104)

BRRI dhan50 (Ck)




BRRI dhan105 (BRC266-5-1-1-1)
High yielding Medium GI Boro variety (Diabetic rice)

Salient features: iy i
= Grainyield 7.61 t/ha

» Medium GI Boro variety (Diabetic
rice, Gl value: 55.04)

» Medium slender grain

= 1000 grain weight 19.4 gm

BRRI dhan58

= Amylose: 27% —
= Growth duration 148 days
= Plant height 100 cm -
= Parentage: BR16/90060-TR1252

Cooked rice of
BRC266-5-1-1-1

BRRi Special feature: Diabetic rice

Growing science for food security



BRRI Hybrid dhan8 for Boro Season
Salient features:

* Yield: 10-10.5 t/ha

= Growth duration: 140-145 days

= Amylose (%): 23.5

= Protein (%): 9.4

= 1000 grain weight (g): 24.3

= Head Rice (%): 62.6

= Grain type: Long slender (L/B= 3.5)
= Seed Yield in Boro (t/ha): 2.3-2.5
Parentage: BRRI99A/BRRI37R

(|

r g - ‘ . i . : .‘ : 4 L 3 l_ I . o
Proposed BRRI hybrid dhan8 Passed all over
BRRi Bangladesh in SCA 2 years evaluation trial

Growing science for food security



Upcoming Premium Quallty Boro rice: Lata Balam type
Salient features

» Grain yield: 6.53 t/ha
= Growth duration: 154 days |
* Plant height: 103 cm
» Head rice yield: 53%

= 1000 seed wt: 26.1g A e $ B | eReszs Lata BRRI BRRI BRRI
2 X\ L J A 38-2-1- Balam dhan50 dhan63 dhan8f
(Ck)

HR1 (Ck)  (Ck)

» Size and shape: Extra
Long Slender

= L/B ratio: 4.2
» Elongation: 1.2

Field view of BR8526-38-2-1-HR1

BRRI
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Upcoming Flood tolerant variety

Salient features:
= Grainyield 5.31 t/ha
= Submergence tolerant similar to

BINA dhan11 (18 days of complete
submergence)

= Medium slender grain
= Amylose 24.3%

= Growth duration 124 days (Non-
submergence condition)

= Plant height 120 cm

BRRI
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Upcoming High Yielding Fine Grain Rice Variety

Salient features:

*= Grain yield 6.84 t/ha
(higher than Jira type 5.41
t/ha)

= Medium slender grain with
1.8 mm

= 1000 grain weight 16.3 gm
= Amylose 23.9%

» Growth duration 154 days
= Plant height 101 cm

BRRi BRH11-9-11-4-5B Jira type (From market)

Growing science for food security




GR2-E BRRI dhan29 BRRI'dhan29

Upcoming Golden Rice
Grain Yield (kg/ha)

m IR 112060 GR2-E:2-7-63-2-96 = BRRI dhan29 (Ck.)
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IR112060 GR2-E:2-7-63-2-96 BRRI dhan29

» No significant yield differences between BRRI dhan29 and line
* Present 12 ppm carotenoid (Converted into Vitamin A) in milled grain
» Fulfil 50% daily requirement of Vitamin A

BRRI
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Promising hybrids of BRRI, Boro 2021-22

Salient features of
promising hybrid 1:

= |Leaves remain green at
maturity

» Lodging resistant

» Slender grain with high
amylose content 23.5%

= Growth duration: 143-145
days

= Yield: 10.5-11.0 t/ha

» Gap between male &
female parent is 5 days
and

= Seed yield about 2.5 -3.0
t/ha

BRRI

Growing science for food security

SL. . PHT | SF Yield
No Variety (cm) | (%) DTM (t/ha)
1| Promising hybrid1(BRRI99A/BRRI46R) | 109 | 90 | 145 | 11.3
2 | Promising hybrid2 (BRRI97A/BRRI37R) | 105 | 90 | 143 | 11.56
3 |SL-8 (Ck.) 107 | 88 | 148 | 9.98
4 | BRRI hybrid dhan5 (Ck.) 112 | 85 | 145 | 10.6
5 | Suborno-3 (CK.) 111 | 83 | 141 | 8.4
6 |Teea (CK.) 110 | 85 | 146 | 8.7




Useful Scientific Information
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Promising salinity tolerant genotype BR11712-4R-44 yield
potential 8.5 t/ha at Kaliganj, Boro 2021-22

Growing science for food security



Promising line from PYT Antioxidant enriched rice yield potential 7.0 t/ha in Aman

. 2021 season
BRRI
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Isolation and cloning of stress tolerant gene from Wheat

s 8 8
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Targeted TaCRT (Calreticulin)
gene isolated from wheat

BRRI
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Identification of QTLs for taller seedling height in rice

1
2.1 RM10115
14.6 RM562
20.4 RM11120
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T
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2
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1T.8 RMGG611
27.9 RM5T3
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76.7 —| —RM232
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|~ RM317
RM127
~~RM280
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5
0.0 RMA17713
1.5 RME317
2.2 RM413
16.4 RM3838
28.6 RM31
11

16.7 — 7 o~ RM287
17.8 RM209
18.4 RM229

73.1—_|| —RM21

: RM20224
3 RM162

12

RM28746
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RM17
S08049

A genetic linkage map of 12 chromosomes of rice was constructed based on 184 individual of
F, population of a cross between BR11/Sadamota (acc no. 1576) using 55 SSR markers. q7.1

BRRi TSH QTL was identified on chromosome 7 and responsible for 7.8% variation

Growing science for food security



Maintenance Breeding and Breeder Seed Production

= Nucleus seed of 116 BRRI developed and recommended varieties were
maintained

= 218.7 tons of breeder seed of which 143.41 tons of 20 Boro varieties, 16.36
tons of 10 Aus varieties and 58.92 tons of 35 T. Aman varieties were
produced

= 198.9 tons of breeder seed of which 131.3 tons of 20 Boro varieties, 16.2
tons of nine Aus varieties and 51.4 tons of 35 T. Aman varieties were
distributed among 718 partners

» Breeder and foundation seed producing plots and farms were also visited to
observe the varietal purity and performance of respective seed



BS production, distribution and number of clients

250 1200
““Nubmer of Clients —Production (ton) —Distribution (ton)
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BRRI
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TLS seed production and distribution during 2021-22

Seasons

TLS seed (ton)

Production Distribution®
Aus 2021 31.17 34.23
Aman 2021 81.30 95.20
Boro 2021-22 150.00 277.00
Total 262.47 406.43

*Distribution includes procurement of TLS (143.66 ton)




Germplasm Collection, Characterization, Rejuvenation and Utilization

= 150 rice germplasm collected.

= 136 rice germplasm morphologically characterized
with 52 qualitative and quantitative traits.

= Molecular characterization of 42 Kalijira
accessions using 59 SSR markers and 27 BRRI
varieties (from BRRI dhan74 to Bangabandhu
dhan100) using 44 SSR markers were performed.

= 41 new germplasm registered as new accessions
(from accession number 8,655 to 8,695) in BRRI
Genebank.

» |dentification of core collection of germplasm
started.

BRRI
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Characterization of local Aman germplasm of Barishal region

— N
e L

Local Aman Germplasm: 369
Check varieties: BR23, BRRI
dhan52, BRRI dhan76, BRRI
dhan77

33 qualitative & 28 quantitative
traits evaluated in different
growth stages of rice

Chaulamagi  Bohorimota Nonakhurci
BRRi Variation in stigma and ovary color, shape, featheriness

Growing science for food security



Characterization of BRRI Genebank germplasm
for abiotic stress tolerances

A Salinity

Drought Sub
2033 ubmergence
1503
Tasm e
7 Heat
Cold 642
2252

‘Water stagnation

BRRI 191




Genes of interest
= OsRR22 gene for improving salinity tolerance
= OsERF922 gene for improving blast resistance

= TMSS5 gene for developing male sterile rice line for two-
line hybrid system

= CYP71A1 gene for the suppression of serotonin
synthesis for insect control

Progress of genome editing

= Plants were regenerated, and Cas9 positive
plants selected using PCR.

= The Cas9 positive plants are being sequenced v \
to detect mutation in the target DNA of the NG x|
selected genes A ‘

BRRI

Growing science for food security
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Suppression of serotonin synthesis in rice using CRISPR Cas9 for

insect control
ovi ccdecovro Ao

¥ T G AGOAQCCOOTCATCGTC
ugdr Sequence of CRISPR Cas9 edited BRRI dhan82
Ed I

Sequence of BRRI dhan92 (control) |

Il

Mutation area was identified in
CRISPR/Cas9 edited plants

Development of plants from callus and N\
seedlings transplanted in plastic pot
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Investigation of anatomical differences in the leaves of C3 and C4
species
» Uri dhan (a wild rice) has a greater number of veins and a denser vascular bundle than cultivated

rice. The mesophyll cells and vascular bundle in the Uri dhan were both well-organized and highly
composed compared to cultivated rice.

Veins and vascular bundles in the leaves of rice Vascular bundles in the leaves of rice (left) and Uri
(left) and Uri dhan (right) (20X) dhan (right) (40X)

BRRI
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Effect of herbicides on soil microbial Population in T. Aman, 2021 season

A) Total Bacteria ——T1=pendamethylin B) NFB —+—T1=pendamethylin
—#—T2=penoxlum

T3=Ethoxysulfuron
T4=Control

—=—-T2=penoxlum 6 -
T3=Ethoxysulfuron
T4=Control

Population (cfu/gm soil)

(3]

§

|

)

E
Population (cfu/gm soil)

F =N

A

ﬁ :

4
3 T T T T T 1
3 ‘ ‘ ; ; ; ‘ Initial 3d 7d 10d 20d 30d 60d
Day After Spraying Herbicide
A) Effect of herbicides on total bacteria in soil B) Effect of herbicides on Nitrogen Fixing Bacteria (NFB)
. D) Fungus _ .
C) PSB —+—T1=pendamethyline —+—T1=Pendamethalin
6 - —5-T2=penoxlum .’—6‘ 6 —#—-T2=Penoxlum
S T3=Ethoxysulfuron ) T3=Ethoxysulfuron
g T4=Control £ T4=Control
o 5 ::_s 5
2 s
3 -
— o
s | g = L == % -
o P— : 5 4 . B
- 4 - \"‘-’x“‘/ —_— X% ¥ R N < 3
2 &
o
m 3 T T T
3 ‘ Initial  3d 7d 10d  20d 30d 60d

Initial 3d 7d 10d 20d 30d 60d Day After Spraying Herbicide

BRR:i: Day After Spraying Herbicide
- C) Effect of herbicides on Phosphate Solubilizing Bacteria (PSB) D) Effect of herbicides on fungus
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Population (cfu/gm soil)

Population (cfu/gm soil)

A)G*

Effect of herbicides on soil microbial Population in Boro, 2021-2022

Total Bacteia

F T T l T T
- T 1 E T ES
£ \\I //i L — /;
e S +

T2=Penoxlum
T4=Control

—+—T1=Pendamethalin

T3=Ethoxysulfuron

Initial 3 DAA 7 DAA 10 DAA20 DAA30 DAAG60 DAA
Soail
°! Day After Spraying Herbicide

A) Effect of herbicides on total bacteria in soil

)

PSB
——T1=pendamethyline
T2=penoxlum
T3=Ethoxysulfuron
T4=Control
S '#i — "

BRRi C)

Growing science for food security

Initial 3 DAA 7 DAA 10 DAA 20 DAA 30 DAA 60 DAA
Soil
Day After Spraying Herbicide

Effect of herbicides on Phosphate Solubilizing Bacteria (PSB)

=z

Population (cfu/gm soil)

NFB —e—T1=pendamethyline
6 - T2=penoxlum
T3=Ethoxysulfuron
T4=Control
5 _ _ _ -
4 _—-—v/
3

Initial 3 DAA 7 DAA 10 DAA20 DAA30 DAAG60 DAA
Soil
Day After Spraying Herbicide

B) Effect of herbicides on Nitrogen Fixing Bacteria (NFB)

D)

Population (cfu/gm soil)

6 - Fungus
—o—T1=pendamethyline
T2=penoxilum
5 - T3=Ethoxysulfuron
T4=Control
4 Bz —F—3% g —
3

Initial 3 DAA 7 DAA 10 DAA20 DAA 30 DAAG60 DAA
Soil
Day After Spraying Herbicide

D) Effect of herbicides on fungus



Nutrient management for growing four crops in a year (Initiated T.
Aus 2016)

460 OTISTB T2CReT1  @T3: Native nutrients OT1:STB mT2:CR+T1 @T3: Native nutrients & Initial

""i | R %7 1.38

gm- 2 m% - m% 2 102 109, 0 1.07

% o g Z §08
CP-1=Mustard-Boro-T.Aus-T.Aman CP-2= Mustard-Mungbean-T. Aus-T. Aman

Crop residue incorporation lowered the Bulk Density by 0.07-0.26 g cm-3
BRRI and increased Soil Organic Carbon by 0.13-0.32% in T1 and T2 of CP-1.

Growing science for food security



Long-term Rice Yield increasing trend was sharply increased under
organic amended treatment

13 1 x Chemical Fert. = [IPNS (PM) Control * IPNS (CD)
12
11
10
£ 9
5 8
.‘l>" 7
.E 6 -
o S
4 %
3 x | w w w : \
2008 2010 2012 2014 2016 2018 2020 2022

Year

BRRi Yield trends in IPNS based PM and CD vs. chem. fert. treatment (14 yrs.)

Growing science for food security



Updated critical limit (cl) of nutrients for soils and rice

e Present CL Estimated CL by
(FRG-2018) BRRI
P 8.00 mg kg 8.70 mg kg
K 0.12meq 100 g |0.09 meq 100 g
S 10.0 mg kg 15.0 mg kg
Zn 4
0.60 mg kg 0.70 mg kg

Growing science for food security

; Total 12 AEZ covering 720 soil samples




Fertilizer management and varietal effects on greenhouse gas

emissions

» Urea Deep Placement
reduced cumulative CH,
emissions compared to
broadcast urea and INM.

» Lower CH, emissions
was observed with BRRI
dhan67 compared to
BRRI dhan92

Growing science for food security

CH, emission (kg ha™' season-')
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Control

m BRRI dhan67
® BRRI dhan92

PU-N78 UDP-N78 RD-N120 INM-N78

Treatments




Description of the Study

Brief Results

Title: Improvement of rice yield and
Nitrogen Use Efficiency through Nano
technology

decorated with urea in a 6 to1 ratio exhibited

urea) release of N.

Nano hybrid containing hydroxyapatite
[(Ca;o(PO4)s(OH),] nanoparticles (HA NPs) &

significant slow (12 times slower than Prilled |

BRRI

Growing science for food security




GW use and rice production 10000000

—NW region ——Bangladesh
g 5000000
BRRI, BARI, IWM and CSIROs joint ¥, e —
Research findings (J of Hydrology, 581: @ B3 eEsa3888ys8ge e
2020) IR IRERRR882E2s
 Boro rice area in N-W region remains 0
0 | RIIITIN] LTI
same for the last 10 years = y=02777x- 3816y H |
%_20 ® Max = Min R2= 09041
* Some areas of the N-W region (mostly in | -3 onere, Rl ID-GTRIoAE
the Barind region ) GW is declining £82 8888222228888 ¢z
0
* GWL may recover with rainfall & flooding g2
depth 4 | g LLL
. _ -6 y= 1(;‘2 29(? ’3; 54 4659 - Ma}i\’[ithapukur, Rangpur
« GW withdrawal reduce the flooding depth BRRI R/S, Rajshahi
Elling GW _ 2016 2017 2018 2019 202
by filling storage T E 4
2F 0
zE 4
°2 8
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Boro area expansion by using less saline water resources for
cropping intensification in coastal region A

= River water salinity in Barishal region remain <1 EAp
dS/m water (red line in map) in dry season.

= By using those non-saline/less saline water BRRI o ees

dhan67, BRRI dhan74, BRRI dhan97, BRRI s
dhan99, and BRRI dhan89 were demonstrated in 33““ \
farmer’s field Sn

= During Boro 2021-22, BRRI demonstrated 600 ha F”“;
area and produced about 4000 MT rice S v

= Farmers are highly interested to increase Boro
area

BRRI
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GW source exploration for supplemental irrigation to mitigate water stress and
sustaining Bgro rice production in Haor areas

Clay

Fine sand with clay Suitable layer
Medium sand for irrigation
x Course sand development
% Medium sand 200-300 ft
Course sand

Fine sand with clay

Fine sand

Medium sand

Medium sand

Medium sand

Fine sand with clay

Fine sand

Medium sand

Fine sand with clay

Medium sand

..f

X Course sand

Fine sand with clay

Medium sand Suitable layer
Course sand for irrigation
Medium sand development

'. Course sand 470-570 ft
:[ Medium sand

Fine sand
%] Course sand

Installation of Shallow tubewell at Shanir
Fine sand with clay haor of Moddho Tahirpur, Sunamgon;j

2
BRRI Borelog at Moddho Tahirpur
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Hill Agriculture

e Aus rice- BR26, BRRI dhan43, BRRI dhan48, BRRI dhan63, BRRI| dhan82, BRRI
dhan83 were validated in CHT.

* The top performer was BRRI dhan83.

Yield (t/ha): Average across locations and irrespective of varieties:

Local cultivars, farmers HYV (Aus) HYV (Aus) with
management without fertilizer fertilizer

2.2 3.45




Efficacy of insecticide and insecticide free (Zero Insecticides) rice

c!oroduction
= Establish perch and need-based sweeping every plot by sweep net at early

morning (9.00 to 11.00 am)
» Sweeping after 14 days of transplanting to up to flowering stage

cwi=r

A - u Tested - g i
::-: 80 - u Effective o
% s
£ 801
"o' Dlr.‘rsll:_:!
$ 4 1

20

0 - | . -

BPH YsB RW i A A e s o -

Test of different insecticides Insecticide free rice production in Boro 2019-20 at Sagardi and

against insects, Boro 2021-22 Charbadna farm, BRRI, Barishal

BRRI
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Residue analysis of chlorantraniliprole, thiamethoxam and

imidacloprid in rice grain of different doses

Insecticide residue (PPM) EU |EU
Treatments MRL" |MRL"
Chlorantranili- | thiamethoxam | Imidacloprid | CTP |THM &
prole (CTP) (THM) (IMIDA) IMIDA
T1=.Prophylact|c use 0013 0.073 0.08
(3 times) @ std.dose
T,=Double of std 0.4 0.6
zdose (1 time) ' 0.012 0.014 0.013
T,;= Control n.d.* n.d.’ n.d.”

n.d.” = not detected, EU MRL=European union Maximum residual limit

+* Insecticide residues were below the EU MRL.




Development of multiple disease resistant (blast and bacteria blight)
pre-breeding materials during Boro 2021-22

LPL R Progenies

_ Yield GD Disease
Line name score

(t/ha) (days) Blast BB

o et e e 0 i ) i o e o B b e

BR(Path)13800-BC,-8-1 9.81 149 1 1
BR(Path)13800-BC,-134-2 9.21 151 o O

BR(Path)13800-BC,-8-3 9.16 152 1 1

BR(Path)13800-BC,-110-4 9.31 151 1 0

BR(Path)13800-BC,-224-5 10.27 151 o 1

BR(Path)13800-BC,-8-6 7.34 149 1 1 o . _
BR(Path)13800-BC,-224-7 9.31 151 o O ; o
BR(Path)13800-BC,-224-8 8.58 151 1 1

BR(Path)13800-BC,-2-9 7.01 149 1 1 HoM e WM
BR(Path)13800-BC,-8-10  9.81 151 1 1 -

BRRI dhan29 (check) 7.23 160 5 5 Partial gel picture of primer (a) RM206
BRRI dhan58 (check) 571 152 5 7 (Pb1 gene), (b) 195R (Pi9 gene) and (c)

BRRI Pta-248 (Xa21 gene).
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Characterization of green synthesized nano-particles (NPs) and its
application for ShB and BB management

Characterization of nano-particles

job)

i
NANINE

100 -
Thtoy c ] d
w0 e

500 §lm

fum Emo

30 H

' E o
o wn N
10 B g0

'R o
] " o &) L] i

Bidegron] hdagees)

Strong diffraction peaks at 206 of X-Ray
diffraction analysis (XRD) confirmed that
Ag (a), CuO (b), ZnO (c) and SiO,(d)
nano-particles are crystalline in nature.

BRRI
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Disease management using NPs

'_ I AgNPs has potential
to inhibit mycelial
N growth  of  ShB

y 3 ._ wi = % &
. g Tk - e Y f b §
£ S b

Fungal growth inhibition of NPs. a) Fungicide, b)
AgNQO,, c) AgNPs, d) Disease control (R. solani), e)
Leaf extract and f) Water.

Bacterial growth
inhibition of NPs:
water (a), marigold
w N leaves extract(b),
1 1K;S04(c), CuSO,4(d),
3 4 KNPs(e), CuONPs (f).



Environmental Variation Affects Rice Blast Outbreak

Objective:

To determine the effect of temperature and RH% changes on the occurrence of rice

blast disease.
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Hourly temperature (A) and relative
humidity (B) pattern of modified
environmental conditions and natural
conditions.

Modified environmental

conditions (polyethylene house)

BRRI
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Disease incidence (%)

Disease incidence (%)

Leaf blast disease incidence

50 A
40 -
30 A
20 A
10 A I
0 -
BRRI BRRI BRRI BRRI UsS-2
dhan28 dhan29 dhan33 dhan63 dhan64 dhan74
Varieties
H Polyethylene house ™ Natural condition
Neck blast disease incidence
100 -
80 4
60
40 -
20 A
0 -
BRRI BRRI BRRI BRRI BRRI BRRI US-2
dhan28 dhan29 dhan33 dhan63 dhan64 dhan74
Varieties

H Polyethylene house ™ Natural condition

In modified environmental conditions, both
leaf and neck blast disease incidence were
significantly higher than natural conditions.



Profitability of rice cultivation in different seasons, 2021-22

Studies were conducted in 14 regions

m BCR (cash cost) m BCR (full cost)

© m Gross margin ~ ®mNet return
< 2.0
= § 1.8

™
70000 3 S 1.6
60000 3 1‘2‘
50000 > = |

= %) 1.0

40000 e N N
™ 00 0.8
30000 o 0.6
20000 = 0.4
10000 9 I 0.2
0 e 0.0

us Aman Boro Aman Boro

BRRI
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Profitability of aromatic rice production in Bangladesh

100 samples from Jashore and Naogaon

120000 3
100000 96278
2.35
80000
©
S 60000 2
a 43754
40000
1.35
20000 .
0 1
Gross margin Net return BCR (cash cost) BCR (full cost)

BRRI
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Comparative study for rice yield estimation by
adjusting moisture content

® Moisture reduction = Overestimation

18

16

£ = 14
S

= 10

Iy e

Moisture reduction (%)
or
Overetimatior
S N b O 0
BRY e
5
BR!Q —
BR26 |——
dhan27 T—
dhans3 _

ZNPExggo I HARMSEEZ0ERE
ooy M By y ) W Wy WD

o oo o B o oo A EEEEHEE 8] 5 8
= B &% 4 E55E5EE5535
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Variety

dhan&1 _—

dhan63
dhantd
dhan67
dhan68
dhan69
dhan74
dhan92
dhan96
dhan97
dhan99
d dhan2
d dhan3

e e e e e e e e e = -

T

I

The average overestimation (%)
for sundry sampled was
observed 12.91+ 0.24 and most
of the variety found a significant
variation of the overestimation.

BRRI dhan61
BRR
BRR
BRR
BRR
BRR
BRR
BRR
BRR
BRRI Hyb
BRRI Hybr
BRRI Hyb

Fig. : Comparisons of moisture reduction and overestimation of
different Boro rice varieties in sundry methods.

Yield estimation with 14% moisture without any sun dry at the harvesting time, there
is an overestimation of 12.91%. Therefore, instead of estimating the yield immediately
after crop cut, it should be estimated at least one sun drying after harvesting and

then yield should be estimated.




ZONING OF BRRI RELEASED RICE VARIETIES (BRRI dhan90 to BRRI dhan92)

- ooy

Zonmg Map of BRRI dhan90 B
- ‘ R L

-y -y “rry -y wery

Zoning Map of BRRI dhan92

N

-

EReas

ERas e haal

TPy

BRRI dhan90, a variety of T.
Aman season is suitable for
cultivation in western parts of
Bangladesh.

BRRI
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BRRI dhan92, a Boro season
variety is suitable for all over
the country except western
and eastern side of
Bangladesh.




BRRI

SEASON WISE RICE AREA MAPPING OF BANGLADESH

Aman Area of Bangladesh_2021

Boro Area of Bangladesh_2021-22
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The total area of
rice grown in
Aman-2021 was
about 5.87 Mha.

Total rice cultivation
in the Boro 2021-22
season was estimated
at 4.95 Mha.
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Seasonal Forecast for Bangladesh
Issue date: August 2022

Climate Smart Agriculture

Rainfall 3-month forecast

L August ] september ] October |

v' August: Rainfall below
normal in Northern part. %

Rainfall for Auvgust 2022 Rainfall for September 2022 Rainfall for October 2022
“
]
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016 80
.Wh 0
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v' September and October S St faeas
. - e e =
rainfall will be near normal - =

v' Seasonal low-pressure

weather (CUSII fRFGT9Y)

may be occurred in August

Temperature for August 2022 ) Temperature for September 202 Temperature for October 2022
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BRRI Rice Doctor

English and Bengali versions of Rice Doctor
mobile and web apps have been developed
to solve the problems for rice cultivation.

The 'Feedback' option has been added to
provide the necessary advice to improve the
quality of the app. Farmers, extension
workers, scientists/researchers, teachers,
students and other users are benefited from
the apps.

Number of beneficiaries:

(Farmers/Extension personnel's/Researchers) :

-1800 (Mobile App)
-1200 (Mobile App)

BRRI
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BRRI Whole Feed Combine Harvester

Suitable for paddy and wheat
reaping

Can reap up to 75° degree lodged
crop

Cutting width: 1.5 m

Engine power: 87 hp

Field Capacity: 2.75 - 3.0 bigha/h
Fuel consumption: 10.0 -10.50 lit/h

BRRf 4" version fabricated by SFMRA funded

Growing science for food security



BRRI Head Feed Thresher

= Straw remain intact

= Threshing and cleaning done
simultaneously

= Capacity: 450-500 kg/h

= Engine power 12 hp

Fuel consumption: 1.0-1.25 lit/h

BRRI
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BRRI Manual Seed Sower Machine

Growing science for food security

Suitable to raise seedling in tray

Seed sowing density can be adjusted
as required using 1-7 lever position

Sowing capacity: 7000 — 7300 tray/h
Price: about Tk. 10000-12000/




Advance Lines Adaptive Research Trial (ALART) 2021-2022

Season ALART No. of No. of Recommendation
(no.) Trial Genotypes (no.)

Aman 2021 6 60 32 0

Boro 2021-22 7 72 29 2

Total 13 132 61 2

3| ALART (SHR) Boro/2022 Ji

V1= BRHII-9-11-4-58

BRRI
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Head to Head Adaptive Trial: 2021-2022

Season | No. of Variety No. of <Boro 2021-22, Bagerhat
Variety HHAT R N
T. Aman 16 BRRI dhan49, 51, 52, 71, 200
2021 72, 73, 75, 78, 79, 80, 87,
93, 94, 95, Binadhan-17 &
Binadhan-22
Boro 13 BRRI dhan28, 29, 58, 67, 200
2021-22 74, 81, 84, 88, 89 & 92, 96,
binadhan-24 &
Bangabandhu dhan100
Total 29 400

= BRRI dhan87, performed excellent in the Rainfed lowland environment in all over the country
during T. Aman 2021

= BRRI dhan92 was found as best yield performer among all tested varieties during Boro 2021-
22. Most of the farmers liked for its competitive yield.

BRRI
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Summary of SPDP during 2021-2022
Total: 155 Upazilas under 38 districts

No. of Total Retained Seeds | Knowledge Motivated
No. of Variety D ) production by Farmers gained Farmers
emo (ton) (ton) farmers
| 9.35 2376
Aus:6 115 r4.874 (12.48%) 0341 (37.74%)
8463
] 0
Aman:15 YA 212.792 39.63 (18.62%) 26985 (31.36%)
| 25.30 6851
Boro:10 769 | 266.661 (9.49%) 14149 (48.42%)
11603
. o
Total: 31 1461 416.409 144.01 (10.57%) 26831 (43.24%)




Promotional Activities 2021-2022

Promotional Number Participants
Activities

Farmers’ Training on 113 3390

rice technology (M: 2749, F: 641)
Field day 81 6600
Farmers’ Seed 8 3800 kg seed can
Center establishment be stored
Seed Support: 2.62 ton, Stakeholder: 221

Growing science for food security



Training on Modern Rice Production Technologies
During 2021-22 ._ o~

Total: 7,386
Farmer: 6,200
DAE officer: 818
Scientists: 188
Others: 180

Last S years

Total: 43.123
Farmer: 35,807
DAE officer: 5, 794
Scientists: 845
NGO officer: 372
Others: 305

BRRI
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BRRI dhan98 at Manikchari, Khagrachari in Aus 2021
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Research Thrusts
= Short duration high yielding rice varieties;

» Development of multiple stress tolerant varieties (Cold, Heat, aerobic
adaptation, blast, etc.);

= C4 rice for improving photosynthetic efficiency;

= Nutritionally enriched rice with pharmaceutical and export perspective;

» High yielding premium quality rice for national and international standard;
» Development of super hybrid rice variety;

» Eco-friendly cost-effective, location & ecosystem specific pests & disease
management and production packages;

» Portable and low-cost farm machineries;
= Crop intensification with sustainable soil health;
» Development of precision agriculture including Nano-technologies.



FAO DG visits BRRI, 15 March 2022
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Cabinet secretary visits BRRI,




DG of ICAR visits BRRI__,_ 7 December 2022
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Ekushey Award 2022

BRRI
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"Our final goal is, people's socio-economic
emancipation and build a poverty and hunger-
free developed prosperous Nation”

-Prime Minister Sheikh Hasina
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Thank You All
BRRi
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