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About WorldFish

WorldFish is a nonprofit research and innovation institution that creates, advances and translates scientific
research on aquatic food systems into scalable solutions with transformational impact on human well-being
and the environment. Our research data, evidence and insights shape better practices, policies and
investment decisions for sustainable development in low- and middle-income countries.

We have a global presence across 20 countries in Asia, Africa and the Pacific with 460 staff of 30
nationalities deployed where the greatest sustainable development challenges can be addressed through
holistic aquatic food systems solutions.

Our research and innovation work spans climate change, food security and nutrition, sustainable fisheries
and aquaculture, the blue economy and ocean governance, One Health, genetics and AgriTech, and it
integrates evidence and perspectives on gender, youth and social inclusion. Our approach empowers
people for change over the long term: research excellence and engagement with national and international
partners are at the heart of our efforts to set new agendas, build capacities and support better decision-
making on the critical issues of our times.

WorldFish is part of One CGIAR, the world’s largest agricultural innovation network.
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Event Schedule

Time Subject Moderator

09:30 — 09:45 am Welcome note Mohammed Yeasin
Getting introduced to each other

10:10 — 11:00 am Genetic theory and broodfish genetics Matthew Hamilton/ Prof.
Mostafa Hossain

11:15-11:30 am Broodfish care Prof. Mostafa Hossain /
Mohammed Yeasin

12:00 — 12:30 pm Panel discussion — ‘first experience from G3 rohu Benoy Kumar Barman/
spawning and marketing’ Manos Kumar Saha

12:45 — 01:00 pm Address by the chief guest

01:15 — 02:00 pm Lunch

Management and Marketing of Genetically Improved Carp



J,FEED? FUTURE

The U.S. Government's Global Hunger & Food Sec

RIS ZINEAG (M. Hamilton @cjé

CRACGT WA, TR - somtérﬁ;o 4 \ 0
(XTI 2, ITT — 52 WHAA. 2023 ¢ ‘ 1%/, N
[ f 2 Photographer®™r. Mustafizur Rahman

‘; ; USA LJ Resilient Aquatic Food
3 5= g Systems for Healthy

) erom e averican reore. WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

-/, FEED:FUTURE

& 'The U.S. Government's Global Hunger & Food Security Initiative

ST F19 (GRS TAYCTAB (AT

. W I 3, ol & o IICAT GO SFIF 8
ST{SATRCNE WIHICN ISR BT WITRF B8 ATM

AP NN HE] |

P32, Frodl 43¢ FSeTorg 19 eeATHeT TS BT 983
anw AR |

c,

.‘ LAJ Resilient A tic Food
== IUSAID D) S ot pac oo g g

Ty momtre avenican peorte WorldFish'  cGIAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

frganter wesety fafew wtes sram=
(RIEEEER)

8151 F1f (Cyprinidae)

fSreTora B1f (Cyprinidae)g=

COeTNRT (Cichlidae)
= 1 (Cyprinidae)

fRo=s T (Cyprinidae)

PO (Cyprinidae)
s 1o (Cyprinidae)

2010 2012

USAID

rrom THE AMErICAN PEore WorldFish

2014 2016
% %L&J;F’ Resilient Aquatic Food

Systems for Healthy
CGIAR People and Planet

SN (Salmonidae)
AT (Pangasiidae)

PR (Cyprinidae) <

FAO (2020). "The state of World fisheries
and aquaculture 2020. Sustainability in
action”. (Rome, Italy: FAO). doi:
10.4060/ca9229en

2018

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Other carp

culture Catla
non-
carp

Pangas Tilapia culture Mrigal

Capture fisheries (33.2%) (12.0%) (10.4%) (9.7%) (5.6%)

\ J\\ J\,
Y ) 4 A\ 4

=Y 0.2 NN 1 Tfo® o MRS

1 W% 51y

. PO F2 NRS IGIIYA AT S0 2SI (FIMO |
. T (GIATOIN TF® F2 47 (PN GO 6T T |

USAID B

Resilient Aquatic Food
a Systems for Healthy
rrom THE AMericaN PEorte WorldFish

CGIAR People and Planet

BN (5.2 T Bw) (5.0 I B)

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp




FEEDiFUTURE

's Global Hunger & Food Security Ini

SIS T (GRS TAYSTAB (AT

. g2 (ATATNO 205 ST ZIWT, NG & TN VAl (ATH P2
8 PToel NRF (Y AT WA BFE 3T |

. ieTorR F19 2% FA1 2T AR A 6 TEIR (A |

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

rrom THE american eorte WiorldIFish'  cGlar People and Planet

SN WY resilient Aquatic Food
USAID ) it Festent i roo

,FEED:FUTURE

nment's Global Hunger & Food Security Initiative

SIS T (GRS TAYCTNB (AT

. T TN B3, o & SieTer I 97 To TEA &
ST

— AFAR-Fofes TS o=
. RIf5® oG WY WG M@ XF & 7 R ey

. ZIOIAT AONRARE VTN (SN ORI OO GO
ST

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

e n g LJ Resilient Aquatic Food
U SAI D % %? Systems for Healthy

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Yo fioaf g1ta= 8 ane
> X 9

s AIRNE
o

Y
NTAN

(5->0
)

5 &J . ‘
P L Resilient Aquatic Food
== USAI D % %? Systems for Healthy  {f5TATEY;

v»%“‘.!',«e"f rrom THE AMericAN ol WorldFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITY:.
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

,FEED:FUTURE

‘The U.S. Government's Global Hunger & Food Security Initiative

S5 T (GIAIGF TAYSTAB (AT

. ATOTHB AGNfoT BT ofe RN
- sfGifoe Rfo® M2~ ;. %o 3@ G [N T4
Y

— PUHE AR : I I WAFIIGS THI-BTHI TN
- [@sifoe fRAIfo® 2 : Ifad T FW/NZA

D)) L&J Resilient Aquatic Food
R == MISSISSIPPI STATE UNIVERSITY
U SAI D a % =7 Systems for Healthy  {fSTATER | GLOBAL CENTER FOR
rroM THE american peorte WiorldIFish'  cGlaR People and Planet AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

AT YR

. Hamilton, M.G., Mekkawy, W., Benzie, J.A.H. (2019). Sibship assignment to the founders of a Bangladeshi Catla catlabreeding
population. Genet. Sel. Evol. 51, 17. https://doi.org/10.1186/s12711-019-0454-x

. Hamilton, M.G., Mekkawy, W., Kilian, A., Benzie, J.A.H. (2019) Single Nucleotide Polymorphisms (SNPs) reveal sibship among
founders of a Bangladeshi rohu (Labeo rohita) breeding population. Frontiers in Genetics. 10.
https://doi.org/10.3389/fgene.2019.00597

. Hamilton, M.G., Mekkawy, W., Barman, B.K., Alam, M.B., Karim, M., Benzie, J.A.H. (2021) Genetic relationships among founders
of a silver carp (Hypophthalmichthys molitrix) genetic improvement program in Bangladesh. Aquaculture, 736715.
https://doi.org/10.1016/j.aquaculture.2021.736715

. Hamilton, M.G., Mekkawy, W., Alam, M.B., Benzie, J.A.H. (2022) Early selection to enhance genetic gain in a rohu (Labeo rohita)
genetic improvement program. Aquaculture. 553, 738058. https://doi.org/10.1016/j.aquaculture.2022.738058

. Hamilton, M.G., Mekkawy, W., Alam, M.B., Barman, B.K., Karim, M., Benzie, J.A.H., (2022) Genotype-by-culture-system
interaction in catla and silver carp: monoculture and biculture. Aquaculture. https://doi.org/10.1007/s10499-022-00977-6

. Hamilton, M.G., Yeasin, M., Chadag, V.M., Delamare-Deboutteville, J.R.M., Debnath, P.P., Benzie, J.A., (2022) Genetic
correlations between harvest weight and secondary traits in a silver carp (Hypophthalmichthys molitrix) genetic improvement
program. Aquaculture International. https://doi.org/10.1007/s10499-022-00977-6

. Arick, M.A. et al. (submitted) A high-quality chromosome-level genome assembly of rohu carp, Labeo rohita, and discovery of
SNP markers to aid in diversity and sex determination studies. G3. https://doi.org/10.1101/2022.09.08.507226

. Hamilton, M.G., Yeasin, M., Alam, M.B., Ali, M.R., Fakhruddin, M., Islam, M.M., Barman, B.K., Shikuku, K.M., Shelley, C.C.,
Rossignoli, C.M., and Benzie, J.A.H. (submitted). On-farm performance of genetically improved rohu (Labeo rohita) in
Bangladesh. Frontiers in Aquaculture.

. Hamilton, M.G. et.al. (In prep) Cost-effective parentage assignment in a rohu (Labeo rohita) genetic improvement program.

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Y resii ‘
o D) L Resilient Aquatic Food
USAID = &) s

rrom THE american eorte WiorldIFish'  cGlar People and Planet

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

. TR T 99 2 AT ((G-2)
. POAR S AT (G-9)

S ST Iz AR AT Yo% BANS A FT [

Photo: Shafiujjaman Momin holding a G3 rohu (by Abu Syed)

AJ . ‘
R P L R | t Al tic Food
USAID D) S Fosien st root o g

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp



MISSISSIPPI STATE UNIVERSITY:.
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

&J . .
% P! L Resil t Al tic Food
USAID O i fesier e oo gy

rrom THE AMericAN ol WorldFish'  cGlar People and Planet

,FEED:FUTURE

‘The U.S. Government's Global Hunger & Food Security Initiative

D)) L&J Resilient Aquatic Food
R == MISSISSIPPI STATE UNIVERSITY
U SAI D a % =7 Systems for Healthy  {fSTATER | GLOBAL CENTER FOR
rroM THE american peorte WiorldIFish'  cGlaR People and Planet AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp



The U.S. Government's Global Hunger & Food Security Initiative

OF ALY

m . ) resilient Aquatic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

fofFoaaT (TAGGING)

\,'., = ATSTH AR (ATF ¢oft Wy

OIS A1 =T

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

1%, FEEDIFUTURE

Feed the Future Bangladesh Aquaculture and Nutrition Activity

Carp Genetic Improvement Program

Pond #: 6 Pond Area: 51 dec.
Culture Type: Poly Stocking #: Catla: 1275, Silver: 1276

Supplementary Feeding and Fertilization
Talbaria, Jessore Sadar, Jessore

Susaip

. fafew gataa fus-org
- OEASE Y11 A7 VI 8 a9 TIIZE QIroT

AJ . ‘

n P l: Resilient A tic Food
USAID D) S Fosien st root o g
M

rrom THE american eorle WiorldIFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

10



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

BT IS FAT 8
TIOT JT5HT

5 &J . ‘
P k Resilient Aquatic Food
== USAI D % %? Systems for Healthy  {f5TATEY;

v»%‘“““,,,«"f rrom THE AMericAN ol WorldFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITY:.
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

,FEED:FUTURE

The U.S. G nt's Global Hunger & Food Security Initiative

« OYJJI]RIA:
— offSfG smew
— PG MR
. TSIF WRA ATSO (IFET T 3% O ((Gore W=) (I

PRI

- GOSN THSFE NRF AGANI G (15 BT T e
G2 Y ANTFF TP/ 2RI NTgT I =W

. R (Tr (oo (6T I A =W
SiaTEs; &J N .
A D)) L Resilient Aquatic Food
USAID = &)= | s eps .

rroM THE american peorte WiorldIFish'  cGlaR People and Planet AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
11



ent's Global Hunger & Foo )

-, FEEDiFUTURE

(O oS fRATeraw

HAfFA-fofeF (TAGF SFIN (T 1 GIS SFI

©7 IIRN: N5 T ARV IE
T4l AT FACO AT A
. CTR4T|

[ e a

— TOTF R ATOTF (IFER Gy [3Se ©eg, ((Ge1sre W)
(T I =

megﬁwwwﬁﬁmwmm\
AR ST MNP 74P/ RR(ITe Mgy Fa1r 2w

{ R (I fG=srowIE (oG IO 41 = )

% G W resitient aquatic Food
USAID &) st pe

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

4
fgara-fefgs AT oo
-
F@Tb

\‘5
JroAT fofs & iz

IEGIC] fofs for-y foiz fSrv
F1of
*
ﬁ? © B2 NEA0-AIRTF

6F TGIATS WIS T4l
EX |

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

\o P I: Resilient Aquatic Food
USAID % S syetems for Healthy

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp
12



FEED:FUTURE

/i
* The U.S. Government's Global Hunger & Food Security Initiative

SHEH*T fT7-© B2-97 - 1Y

+ 2032 I G T G0 $2 g9
BIY ST9(q ]

ﬂ%ﬁw

WWN

oG fHETTG -
« -0 NfG- 212 F2
« AHG P2 (NG 2 S0P FAQ)

ER
« TEIA (AT AR Fd1 ANGIH 22

Farm locations

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

n kJ Resilient A tic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

ST -0 F2-9F AT 617

fSr-v 3 1B Yrag
pfsfores 3aa e (s
AAY F TGN FCA

750 1

500

250

Hamilton, M.G., Yeasin, M., Alam, M.B., Ali, M.R.,
Fakhruddin, M., Islam, M.M., Barman, B.K., Shikuku, K.M.,
Shelley, C.C., Rossignoli, C.M., and Benzie, J.A.H. (in
prep). On-farm performance of genetically improved rohu
(Labeo rohita) in Bangladesh.

Mean harvest weight (g)

Commercial Unimproved G3

Y resii ‘
o D) L Resilient Aquatic Food
USAID &) s

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
13



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

ST fS1-© 2 -97 AAFIYas 517

froitsii
f&-0’ eipfere ¥ Wt=a 6 wo o & 3 A
[B“"“‘“ v anw w OO mh? ZBa'ﬂuﬁfar B Feshavar  Prodpa

POAY, by 5252 e Wb e o o
S News Opkn  Coronawus  Sports  Business  Entetamment  LfeAlwing  You
Research

WorldFish-invented ‘G-3' Rohu grows about

News Business Opinion Sport Cncket Health Adv = More .
30 per cent more than conventional one

bdnews24.com
0000000
—— R = C IR .. OO
Home > Economy o

WorldFish says its G3 Rohu grows 30pc
faster

ADT Q ©

A | Bangladesh

Better bred Rohu ready for farming
WorldFish developed the genetically improved Rohu that grows more than 30% faster than
conventional Rohu strains in Bangladesh

P QLJ Resilient Aquatic Food
o Systems for Healthy  {fSTATEY;
rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Q0 AICeT '55]’5]%)[ W 1:@_\9 a,—g

. 9 (99 RPy & =7
. 21T voft JHIATS fGr-© T2 qF

£ JRR

: 3
Google Earth

Hatcheries with G3 rohu broodstock

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

AJ . ‘
R P L R | t Al tic Food
USAID D) S Fosien st root o g

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

14



FEEDIFUTURE

.S. Government's Global Hunger & Food Security I

COIATORIIA OO I T=AQCIF ofIT7¢
Pl [ L) |

« AIRNY QYT FIIG1A (8 TIGIA (ATH NAf) 9
WHITNR BNO GO (Fo/ (AT AT

. 2029 N STEEH YNAT IO -0 F2

. SRS 2028 A G- o T WIS
PJ]

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

- D
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

ST T (TR F TAYSTN (AT
ATATTH A

. 2093 (e & =T
. 9 S G- F3, G- SieTerg 1 g G- Froe

O ATH BN TS (AR

«  R020-R) A [G-0 P2 QYS 1T

.« 2022 I3 (T WIH (ATF O FOF OG-0 B2 G (I T AN ®F
Y

. 203 g9 G NI G0 B8 7 ANISHIEAP BIY ST =Y
. - RO [FR Aol R 7360 AR

Y resii ‘
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
15



FEED:FUTURE

ent's Global Hunger & Foo

S FTf (GADF T OTT6
CHTTNR ©fITT]

S T© ILVAT Vo AGTAA TR TS A, (TN — 2020 ST Gr-8
P32, 2038 A fG-2 Froe 8 G- Seer ?ﬁr"fa\onm

2028 S G- 0 o FIf I FHY

o (IS FNTT 10T 4T (TN, @197 ARG FH@T, TZAANA9T )
ORG (GLALF NFOF I ((SINNF fN5w)
SPIV- I PSSO

Wﬁﬁ‘vwwﬁﬁmﬁ NTITN & =LAV TN
ATGNIR

\. LJ Resilient Aquatic Food
U SAI D % %%’ Systems for Healthy

% S{STATEYY
rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

www.feedthefuture.gov

LAJ Resilient Aquatic Food
=" USAID R el V1

& FROM THE AMERICAN PEOPLE WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

16



Glb[H nger & Food Security Ini

.'@ﬂ_‘

\ g ‘ff/'n

RS IEAG (M.Hamilton@Ccigé : ‘ v
W,W-somaoz - &1 o
(T 2, I — 52 WP 2022 P ‘ W .
] & P4 \ - PhotographerMr. Mustafizur Rahman

L&J Resilient A tic Food
"USAID ) L cestient st roo

W’ rrom THe american peorte WiorldFish'  calaR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Glb[H nger & Food Security Ini

ﬂ%ﬁmm (T AT FI| AT ©NF
ASasa

. OO AEAN-ATAN S TG Ao

. CATS-JATR

- TR, W7 OIS, AINIF (AT W N S Y (8- NArore
EUERIES

- IR JF FARR CFLG IR ST G TR

- (GABF TIOTS N

- ENfafG: g

- I (GIAGS/ TTOTS SHAN [NHoHIY

Fm Y Resitient Aquatic Food
=" USAID D) S esent s roos g g

Ty momre averican peore WorldFish™  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
17



FEEDIFUTURE

.S. Government's Global Hunger & Food Security I

CFTOTG AATTINSANRE oM 933
o

(FTOG HLEN 1 SN (ST Ie0® AT (TN AN 1 SETia I56 Nhg
MU ST (ATH B AT JF6 8B T (D IR WA DT T (ATH V9N
(BTN ARCTT S ATI* oI |

Strain 1 @ MA6T AOTHS (PN JEAT (N3, ©F JLTH Strain I GI® IO
(TGS AT T SNAE (ST T (IR

(FTOTG AT A RS o = Tre

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

D
%) AN L R | t Al tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

CPFTOTG ACTNAINAE oDt 933
)

QAT DRI ZTOIA WP AG L BIRG 19 (TN

fSieTora 1) G99 AT G0 (FIOG AT A TS SFLTHY
FE|

BTG (SIATOFIT OF® P2, Froel 8 SeTerg F19f 49 (Fros
NPT N GI® JT5HY FA|

MISSISSIPPI STATE UNIVERSITY:.
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

s
2 " ), B R | t Al tic Food
USAID O S Resient dauaic oo

rrom THE AMerican People WiorldIFish  cGlaR People and Planet

Management and Marketing of Genetically Improved Carp

18



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

\a USAI D N t Aquatic Food
Systems for Healthy

CGIAR People and Planet

o
o
o
=
=
T
Il
>
= 4
m
e
0o
>
z
b
e}
)
m
(]
q
somu
X
m
-
(")
=,
>

,FEEDIFUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Founders of WorldFish genetically improved carp strains

* Hamilton MG, Mekkawy W, Benzie JAH (2019). Sibship assignment to the
founders of a Bangladeshi Catla catla breeding population. Genet Sel Evol
51(1): 17. https://doi.org/10.1186/s12711-019-0454-x

* Hamilton MG, Mekkawy W, Kilian A, Benzie JAH (2019). Single Nucleotide
Polymorphisms (SNPs) reveal sibship among founders of a Bangladeshi
rohu (Labeo rohita) breeding population. Frontiers in Genetics 10(597).
https://doi.org/10.3389/fgene.2019.00597

* Hamilton MG, Mekkawy W, Barman BK, Alam MB, Karim M, Benzie JAH
(2021). Genetic relationships among founders of a silver carp

(Hypophthalmichthys molitrix) genetic improvement program in Bangladesh.
Aquaculture: 736715. https://doi.org/10.1016/j.aquaculture.2021.736715

= AJ . ‘
%) AN L R | t Al tic Food
USAID D) S Fosien st root o g

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
19



FEED:FUTURE

U.S. Government's Global Hunger & Food Security In

oo fYefd

. JH6 N (T (I SRCAG (GINGP ©IIe], AT NN
I QT (TN,
WIRACIR ST A1 SGH) —
CNGEIRC

TGP (SN BP NN

+

W TGADIE (SA6P NN

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

D
%) AN L R | t Al tic Food
USAID 3R S Restient i oo

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

FEED{IFUTURE

The U.S. Government's Global Hunger & Food Security Ir

oo fYefd

TG (GAOF ©3Te, AT NI

o g AGY (YTFH AE] AGCq
HTAGNIINL (SN GF NI FABEHY, 415 456 955

+

W TGP (SCANOP NI

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

D
%) AN L R | t Al tic Food
USAID 3R S Restient i oo

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

20



FEED:FUTUR

U.S. Government's Global Hunger & Food Security Initiative

oo fYefd

TG (GO ©3Te, AT NI

o g AGY (YTF ATIF AGCq
HTAGHFIR (SN GF NN FABAS AT 936 9FF

I o P AGY ([P AT QG

. BNIS[HO T N
SPRTIGAFIR (GAGS M BTios fotep = S a0
LR

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

o 2 L&J Resilient A tic Food
USAID 3R S Restient i oo

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

FEED{IFUTURE

Government's Global Hunger & Food Security I

o {gﬁw TR AT 3% T (G

B ORN© Y IIZNF LTI
VIR NOTAX N 25T AT

fRofw 8 Traza Fd~
(GBI I (SUNAT ABTF BTHT F2Q)

=
%) AN L R | t Al tic Food
USAID 3R S Restient i oo

¢ rrom THe aMerican peore WorldIFish'  cGlaR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
21



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

&J . ‘
%) AN L R | t Al tic Food
USAID D) S it patc oo g g

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

FEED:FUTURE

% The U.S. Government's Global Hunger & Food Security Initiative

NG I

PIRFIR ST=ATHT A TN T 3NSe A9 O AS =T

FIFIIG T=ATHI O HOT WA TAFS JFG ALY (FAN)
SR AH |

W@%W\o. TR STNE IO FIYFIR RS, 2NIMO3 I9 T 90
[

STATES,

Y . 4
(7 h Resilient Aquatic Food
USAI D % 52 5yetems for Healthy PETATRY

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

22



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

NG I

FPIFYIMG FT=NTHF WA A e 2RO 97 08 aAfg =W

ATAES F©
(&<T V15 -
\C)

: USAID ) QL&J Resilient Aquatic Food
Systems for Healthy  {fSTATEY;

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

NG I

FPIFYIMG FT=NTHF WA A i 2RO 97 08§ =W

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

AJ . ‘
R P L R | t Al tic Food
USAID D) S Fosien st root o g

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

23



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

NG I

FPIFYIMG FT=NTHF WA A e 2RO 97 08 aAfg =W

HHTA*I) 3

&J . ‘
2 P L R | t Al tic Food
USAID D) S it patc oo g g

MISSISSIPPI STATE UNIVERSITY..
rrom THE american eorte WiorldIFish'  cGlar People and Planet

GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

NG I

FPIFYIMG FT=NTHF WA A i 2RO 97 08§ =W

AT Fo
(ST Fo)

HHTAI) 3

ET [ [URY 1]
3 . 4
A USAI D % %LJ%, Resilient Aquatic Food

Systems for Healthy fﬂmy{

MISSISSIPPI STATE UNIVERSITY..
rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

24



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

ESLT R

2 D\
gT§Aﬁ|CA!PEODPLE WorldFis% ﬁl:?:

o
N

FPIFYIIG TATHEF WA AT T NI 97 TeAfg =W

Path Analysis

See

r e

http://www.fao.org/3/x3840e/X3840E00.htm

Resilient Aquatic Food
Systems for Healthy
People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

ET I R
USAID B

rroM THE AMErICAN PEorle WorldFish  cciar

FIGIIG T=TFF WA FAND T

o
N

Path Analysis

See

r e

BNS: 97 oS =T

http://www.fao.org/3/x3840e/X3840E00.htm

Resilient Aquatic Food
Systems for Healthy
People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

25



,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

\. USA Jﬁ, Resilient Aquatic Food
Systems for Healthy fgma]

FROM THE AMERICAN PEOPLE WorIdFlsh CGIAR People and Planet

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

BRI & g
3y USA % LJ Resilient Aquatic Food
SYStems for Healthy

rrom THE american peorte WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp
26



=, FEED:FUTURE

* The U.S. Government's Global Hunger & Food Security Initiative

EC I IV EREG TR

Coefficient of relationship U =TT SRS (r)
. 4t =(oR 2fSFOTEIT Irgthd N STREF AfFrey/srar

- NTOI-FrT (ATF IO G G GISTPIIR e JI6
I SFoTEIE TTgd W IFo0 G YO

Inbreeding coefficient AT 2NTIMGS AZSY (F)
. 4t =R a6 Wt WY 2T a7 A=Y/
. el 8 e WK ST=ATHa A2 W

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

T, &J N ‘
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

i, FEEDiFUTURE

/i
¥ The U.S. Government's Global Hunger & Food Security Initiative

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

= AJ . ‘
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

27



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

&J . ‘
%) AN L R | t Al tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

FEED:FUTURE

% The U.S. Government's Global Hunger & Food Security Initiative

(FTOG AT AT NS (TSI WA AT N

G 4T TN T GG 2 IRGT AP FIAY OITHS
WA AT STNE MG ACH |

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

V. P L Resilient Aquatic Food
USAID &) s

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

28



FEED:FUTURE

5 Global Hunger & Foo

"o o | 12 3
1/4 e 1/4 1/2 e 1/2
rogh> - 0 - regh> rogh> 4 regh>
N >1W1<1/=§L®\9I.<1 T4l = 1/8 Average relatedness = 5/8

« YAV GOP FIZNL (P IS LN NP

AT 41T TG TP TF ORI WA I A ARG HINCT
HTNT (JTO AT

= ) resilient Aquatic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

ment's Global Hunger & Food Security Initiative

NG - T AT

TN S™NFT -G N N S0 2NgM0s g9 B HNfS =T

(SPTOTG AL 1 STME (MOIF WA AGTHL N G HCH Ve
(el BNTGGE GO AP IV ORI WA Ao =4 oo
AR

AT (TR AGY @l\_'i“ﬂ OIq 51'“91?1% qIVIK AL P AN G\ \\?921\‘) Y
IR (I TITTN B | (TN, WO ST (732 1 P
TN STE WY JTFN G ST AGITAT

T 2NTfOs W%W@WWN&‘&WWWW
IN‘-‘K’N P _@Q"iﬂ NICIEE >1\“*5I\‘) Q"HSI\% A& AL

V. USA LJ Resilient Aquatic Food
Systems for Healthy

S{STATEY
rrom THE american peorte WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

29



FEEDiFUTURE

's Global Hunger & Food Security Ini

(SUAOP CFAN AN JB6 Ff® I NN 4P M IR [P
TS 0 GI® AT STRAIN A7 916 3¢ O] UL =T IO
=71

S G (S FAR ST SCHUT O WAL (T (G O] 571R)
NI-31-T fN5~ F1 VLN A F41 09|

O fAfB3 O ST=F WI-31-1 Ao~ S -
. GBI SRR MRS fR=syer
SR CAMRTES fiover

= ) resilient Aquatic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

ment's Global Hunger & Food Security Initiative

(GUAGP ORIV IV JBC AG© T NN JF I JFIEF IR
TS 0 GI® AT STRAIN A7 916 3¢ O] FNILT =T G
EX

S AT Cofd FAF AT AICHCT Ol WA (S [FMG2 ©iTe] ST7R)
W-J[T AT~ TG LN A6 1 =T

G5 32 O S=F NI-JRT N6 F4:
. 6 STMOTT (AN NFAT SIS ST RS

SRR CES fRhoey 32 25

; USAI D % %LAJ? Resilient Aquatic Food
5 Systems for Healthy GLOBAL CENTER FOR
rrom THE american peorte WorldFish  caiar People and Planet

AQUATIC FOOD SECURITY

MISSISSIPPI STATE UNIVERSITY

Management and Marketing of Genetically Improved Carp

30



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

(GIIA6F OFAN

(SUAOP CFAN AN JB6 Ff® I NN 4P M IR [P
TS 0 GI® AT STRAIN A7 916 3¢ O] UL =T IO
=Y |

AfS AT COfF FAF AT FIHLT Ol WA (O86 [F B ©ITe] 577R)
WI-J[T VAT~ TG LN A6 41 =TT

O 32 e S=F WI-JRT N6 F4T:
. FO STHOTR CIMRTT fovey
. SRR VR =y T o

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

2 LJ Resilient A tic Food
USAID ) S oo pavc oo g g

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

www.feedthefuture.gov

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

B)_ Resitient Aquatic Food
“USAID ) St my

FROM THE AMERICAN PEOPLE worldFISh CGIAR People and Planet

Management and Marketing of Genetically Improved Carp

31



i, FEEDiFUTURE

‘The U.S. Government's Global Hunger & Food Security Initiative

RIS AT (M. Hamilton @cif

(RICG=T T, T - sow@ﬁ@;o ‘ ", [ f 3 v 4 /
3:{ 3\93_\'5'[ % N %‘ \ N ‘?‘ A PhotographerMr. Mustafizur Rahman

V. USA LJ Resilient Aquatic Food
Systems for Healthy

rRom THE AMerican PEorLe. WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

/,FEED:FUTURE

& 'The U.S. Government's Global Hunger & Food Security Initiative

TG AR IR

ATFFOF T (ATS S AX FAT
TR GO F LT ATITOT
(GNP GIN FOI2 I FACS =

=

2. (PTG AT T Froy FaT
GO RN
RO oronfod vrg At T ATIGN (S AR

3. (GINBF SR FI(OG (ATFH Y= FAT

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

2% . Y Resitient Aquatic Food
"USAID ) it Festent i roo

iy erom e american peorie WorldFish  cGIAR People and Planet

Management and Marketing of Genetically Improved Carp
32



FEEDiFUTURE

's Global Hunger & Food Security Ini

Y. VAT CATH F© H2 YT F4T

- TG IG AT M GEP (ATH R FAT GBS (TN NCRA
ANCTHNN N(NP IO

- RS fON 92 FAF CFE ATV AT IS

(spawning peak)dd¢ (AN NTRF AHT @ (T4 (ATH
AR PO R(T

(O] RIS YT AT A1UTO =S|

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

SN WY resilient Aquatic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

,FEED:FUTURE

nment's Global Hunger & Food Security Initiative

2. (FTOG AT I

T VO RIIEA SN J32 ANBOHI & SAGR FA ST -
TN g 55 TP |

=71

. (FIOG AN T G52 FITOF WA ATSTH G2 WrQIerd
SIICIACRY [
o BNIFNG PN G WO ST=F FAT® (T |
QTR = (W2 I I IR 7BV QA S0F O
IR T

. O NI ST OF WIore 71 (72 (@2fie 26 fox
@Wammwwﬁamw@%mmmm@

\. USA LJ Resilient Aquatic Food
Systems for Healthy

rrom THE american peorte WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

33



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

2. CFTOTG AT JTTZTAN

. O30 G (S WA, FACHTT Il NN NP NI AGTA]
GIY 6 RIS [NA5® AR WA (SN 6P SNICAS 7565 WGro
Y |

o I A WIR Q2 FHE (O S TN FICHCY IG NRH2
SRACGTY Ol WR N IX, NH 8 IS NRA
AP BAT A0 ()

. O OIS (AT TN JHIATO R FAISE (hrg w21g
IIETANSE N g RSN GFig (G) NA1orerd U W2
AT YT Q|

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

= ) resilient Aquatic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

(,lblH nger & Food Security Ini

2. (FTOG AT IIIHZTAN

Hamilton MG. 2019. Management of inbreeding in carp
hatcheries in Myanmar. Inland Myanmar Sustainable
Aquaculture Programme (INLAND MY SAP), Mandalay,
Myanmar, p 31.
https://digitalarchive.worldfishcenter.org/handle/20.500.123

48/3859

BT,
; USAI D % %LAJ? Resilient Aquatic Food
2 Systems for Healthy ~ {f5TATEY | GLOBAL CENTER FOR
rrom THE american peorte WorldFish  caiar People and Planet

AQUATIC FOOD SECURITY

MISSISSIPPI STATE UNIVERSITY

Management and Marketing of Genetically Improved Carp

34



Management and Marketing of Genetically Improved Carp

FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

9. BINT OSH (ATEH PU ALAX FAT

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

2 L&J Resilient A tic Food
USAID D) S it patc oo g g

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

s

TSN 4 mﬁr\‘%

(M=) pic
@Y/
P IR

GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

o LAJ Resilient A tic Food
USAID D) S Fosien st root o g

rroM THE american peorte WiorldIFish  cGlAR People and Planet

35



FEED:FUTURE

U.S. Government's Global Hunger & Food Security Ir

SIS F*T WA0- 1314 fSr-v 2

SAREFT (GUANGP 2OV (AATNI SO AT (G3)
fRifo® Wg|

.- T2 Y12 63 FNER Wg NS 41 =07 (= [y
IR =1 9T 1) Tw I fAFo© T4k Gy

o« (I ARIAIIYR (YT NS (3 IOACR ©ICAS VKT
WO ST (2|

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

- D
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

SIS F*1 WHATo- 1217 G- 3
SUREF* I TR MY N G0 F2TF foRel AFCO AT,

O O TRIPOSIF P A |
.« AREP ATV G — RIeTwl, Al 8 A
. AT N6 — I MR SMY (GNP O TN FS (IS

AGTIGTOHFACNT (L BYAG T I (IREIT FATR SFY
0O (|

NI (IR AifEre/o NI e Ny

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

. D
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

36



,FEED:FUTURE

's Global Hunger & Food Security Ini

SHESF*1 WHATo- 1219 G- 3

2020 WWWWW@\‘J P2 I WA AT ATY
(FY/(ATNITO 2ATIfGe 97 W YR FV =S (0.02%)

BNEANGS I N ©F (0) W, FIFY NRSTF WA (FR F2LTF ©IRQN
AR

STGRFN R ARV NR TN FACO AT -

. ZYGHIRCS A3 2 6 @AM IR LTS 20O

. O3 RN T 8 WA AN FIF WA AGHAN FACA 2NJ1GY
ROINEEI

. 4 AFHSTS ool ([ 8 GeTNTeF SY[I4 FN

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

= ) resilient Aquatic Food
USAID ) it Festent i roo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

,FEED:FUTURE

's Global Hunger & Food Security Ini

TG AAfS I%7 1 AfS 12 IGT NI 27 WAOATRNEF 2

AL]I9R PJ({l

STGFT JHI0 AMTGTF ARG (IR |

TGO NAGATRINR P2 JAIANIT CF LT o [$g
© HAIGT R(© AL

OIS BT (AT FREIT HH]91R 1 =S, (@9 FROAR

. \. USAI D % LJ Resilient Aquatic Food
"ﬁ"]F Systems for Healthy

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

MISSISSIPPI STATE UNIVERSITY

Management and Marketing of Genetically Improved Carp

37



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

SN HrTa ofIare AfFdgn

SAFHRF QYA GNP 2 BHS G IR P, AA1 b3
TN N (HIFETS BT (L VOGPV 20O AH)

WEFEICQ (I oK [Rfro -9 22 oFe SSRGS - fF= o
EEIRIRT

TG FIHNT WS THO To WINF FAW -
- 2038 NI SAGEHT G- ietora rof
- OG-8, fG-¢ 2 2onfn

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

s W) Resilient Aquatic Food
:USAID O i Restient i oo

rrom THE AMerican PEorte WorldFish  cGlar People and Planet

FEEDIFUTURE

The U.S. Government's Global Hunger & Food Security Initiative

www.feedthefuture.gov

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

B)_ Resitient Aquatic Food
USAID R el V1

IF<5 FROM THE AMERICAN PEOPLE worldFiSh CGIAR People and Planet

Management and Marketing of Genetically Improved Carp

38



(2O TR, TN - S0 WTBEF 2032
CNTCAT 2, IBTT — 2 MRRARO22

PhotographerMr. Mustafizur Rahman

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

A g L&J Resilient A tic Food
USAID 3R S Restient i oo

rrom THE american eorte WiorldIFish'  cGlar People and Planet

FC YT T (&
ST

FIGTOIT WTRT FLod
G SR A Fd

PO TGN
AHTE (Gd 8 WG9 A
ha [R5

BN S{TIISY

YT 311'?1@'
USAID T S e st oot g

rrom THE american eorle WiorldIFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

SRTES,

4 e

- w"'@; 5
%)'cmu. vﬁ“”o‘r

Management and Marketing of Genetically Improved Carp

39



FEED:FUTURE

-SSP G- P2
Multiplier) - %4° SRR T||(.Q<l
QA BF I TS (AR
AT YA

ELUSAID B drineng

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

FEED:FUTURE

nment's Global Hunger & Food Security Initiative

Y AR I

(PN G0 BFgAS

— MR (NITod (FOTHT & SpmT) AT I
8 e fAfoe T T

—wqﬂ’—‘nm forNg Ty FOARCTHN 8

TAY o oo FE G
— (9 (ANF SFT W o G 8 TG FANANE

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

e n g I:J Resilient Aquatic Food
U SAI D % %? Systems for Healthy

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp
40



FEEDIFUTURE

.S. Government's Global Hunger & Food Security I

Y AI(Rd Y

FIGTOIT AR FOUT G
P

_q¥oN0.¢ Y Y.0 JIFCAT NI
— YO PI]
— MOITOTS. ¢ (ACF . ¢ NI N

— (GG I IZ 8 ATIMGCND SINY
FPE AR 8 [z AN JII[ART 3T

S 51 d &
\ U A D { E\é QLJQ, Resilient Aquatic Food
= Systems for Healthy

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Y AR I

AGh

— 52 (FG/ORTE @ 28T 0F @
— MYRTS: TN FINGTON MBI AN NGH

P9 Ad

— M A FIGTOR WMRA Y TGH I =
O] A] VNIRd AMITWIIX  (Food Habit)
Hwl© XA]
B \ A Resilient Aquatic Foo
. USAI D % %LJ%' Systlems foc: Healthy d

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

41



,FEED:FUTURE

/i
* The U.S. Government's Global Hunger & Food Security Initiative

Y VNI(Rd 'Y
%WWWW AP0 SR

BIRGIAT IO fRsrze F1ef 92
GAATFoA Proa Y
GRAFEA
R EERCICEREEISE RO IR EREIEI
TS PEY
Afvg [Nied B9 8 Femud 4wy
SETFIA w3 20
fEReTTGrsT *M18er, (6T
A Rl
qfer, dmr
0 Of@n/GIenIs™ (Oral
TG @] Ter srstsrof 20

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

&J - ‘
%) AN L R | t Al tic Food
USAID D) S it e oo g g

rrom THE aMerican peorle WiorldIFish'  cGIAR People and Planet

* The U.S. Government's Global Hunger & Food Security Initiative

PO V(R VY
AP (Gd 8 WGR A AT

~ APOF YRNIT TLAM TR Gy

— AIPoF YR WGHT AT AL (AF FA

— SRF YRANE WPAES *fff TAMAT ok 79
B

— IF6 TLAMNNE FI (AN JRFNE
St & Ol S AT HFA IR O
NG T8 (T AP AJG, A5 AJS Nl

ST
’ \. USAI D @ LAJ Resilient Aquatic Food

%%’ Systems for Healthy  {fSTATEY;
2o

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

Management and Marketing of Genetically Improved Carp

42



FEED:FUTURE

U.S. Government's Global Hunger & Food Security Ir

Y VNI(Rd 'Y
AP (G 8 LG9 AT AT

— RTfAATRE0 ATV / *NOI* /W7
— g™ 2¢0 AT / *rere /W

— Bl RE (4 (BIeAd ol 1 fB6 &T IR A1
Qo) ST FCATS 00 AT/ *FOIH /N1

_ oifes fOrme 3% I wo (IFGRBIRT (@ =X
O} AT ATAME G IMOMO AT WF AN ¢
(AFGINGIET FW 2T O AT AT I§ Lo

S USAID,,  Bdbiiuiag

rrom THE american eorte WiorldIFish'  cGlar People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Y AR I

BN THIST

— pH 99 218 GIHININE [Pta w29
PG LA, AT (g I,
X 8 ZGT G dIcy

— 00 ATN/*TOIR*¥ /3

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

. D
%) AN k R | t Al tic Food
USAID 3R S Restient i oo

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp

43



FEED:FUTURE

The U.S. Gov ent's Global Hunger & Foo urity Initiative

Y AI(Rd Y

AT HTHATY

_ e B AR /| e 3@ w1 {99 R
FFE WRT AR (biomass) 8 ﬁ@ﬁ?"i@?{@ﬂ?

_ QfO-ATGAT Fo e 8 fSbifm

_YRIT Wfolie *$d MRT (MR O O IR
RO AN

WWW—TWW%MW

" USA LJ;., Resilient Aquatic Food
Systems for Healthy  {fSTATEY;

rrom THE american peorle WorldFish CGIAR People and Planet

MISSISSIPPI STATE UNIVERSITYw
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

,FEED{FUTURE

¥ The U.S. Government's Global Hunger & Food Security Initiative

- ¢ AN Y0 8- 9 0
&-0 A Y0 - b 9 v
0-Sto A Y -9 R =4
o - 5,000 0 - X 2 =304
a
>Y,000 Y - =3 =4

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR
AQUATIC FOOD SECURITY

\. USAI D % LJ Resilient Aquatic Food
%F Systems for Healthy

rrom THE AmMerican peorte WiorldFish'  cGlAR People and Planet

Management and Marketing of Genetically Improved Carp
44



Management and Marketing of Genetically Improved Carp

,FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

WORLDFISH TEAM

* Prof. John Benzie (Research Program Leader)
* Dr. Matthew Hamilton (Geneticist)

* Md. Masud Akhter (CGIP Platform Manager)

— Aashish Kumar Roy, Uzzal Kumar Sarkar, Ramprosad Kundu, Sirajum Monira Shanta, Md.
Mustafizur Rahman, Md. Kamruzzaman (Research Assistants)

— Md. Jamal Hossain, Mojammel Haque (Jr. Research Assistants)
— Md. Tutul Hossain (Jr. Field Assistant)

— Md. Faruk Hossain Biswas, Md. Igbal Hossan, Anutosh Kumar Sarkar, Md. Hafizur Rahaman,
Md. Foizur Rahman (Assistant Field Facilitators)

+ Mohammed Yeasin (Dissemination Manager)
— Md. Fakhruddin, Md. Rayhan Ali (Research Assistants)
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PARTNERS

* University Partners

— Prof. Terrence Tiersch, Louisiana State University Agricultural Center
— Dr. Mostafa Hossain, Bangladesh Agricultural University

+ G3 Dissemination Hatchery Partners

— Afil Aqua Fish Ltd, BRAC Fish Hatchery, Fishtech Hatchery Limited, Jamuna Fish limited, Ma
Fatima Fish Hatchery, Madhumoty Matsha Utpadon Kendro, Matri Fish Hatchery & Agribased
Farm, Mukteshary Fish Hatchery and Rupaly Fish Hatchery.

* On-farm Performance Trial Partners

— Ahsanuzzaman (Sweet), Ali-Abdullah Dairy Farm and Matsha Khamar, Ashroy Trainning Center,
Fahad Hatchery and Fish Farm, Golden Fish and Nursery Complex, Insar Ali, Jalal Uddin, Jui-
Jerin Matsya Khamar, Madina Fish Nursery, Md. Labu, Md. Sofiuzzaman, Md. Abu Rayhan,
Mehedi Enterprise, Molla Fish Nursery and Dairy Farm, Muttakim Traders, Osit Matsya Khamar,
Razib Kumar Sarkar, Sagor Fish Hatchery and Saifujjaman Pintu.
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CGIP FUNDING

* USAID Feed the Future Innovation Lab for Fish (FIL) ‘Advancing aquaculture systems
productivity through carp genetic improvement’ (7200AA18CA00030)

*  USAID Feed the Future Innovation Lab for Fish (FIL) ‘Genome sequencing and development of
single nucleotide polymorphism (SNP) markers from Rohu in Bangladesh’
(7200AA18CA00030)

* USAID Feed the Future ‘Bangladesh Aquaculture and Nutrition Activity’ (72038818/000002)

* USAID Feed the Future ‘Aquaculture for Income and Nutrition project’ (EEM-G-00-04-00013-
00)

* International Fund for Agricultural Development (IFAD) (2000001001)
+ European Commission-IFAD (2000001539)

*  BMGF ‘Aquaculture: Increasing Income, Diversifying Diets and Empowering Women in
Bangladesh and Nigeria project’ (INV0O09865)

*+ CGIAR ‘Research Program on Fish Agrifood Systems’ (FISH)
* CGIAR ‘Resilient Aquatic Food Systems for Healthy People and Planet’ (RAQFS)
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WorldFish

About WorldFish

WorldFish is a nonprofit research and innovation institution that creates, advances and
translates scientific research on aquatic food systems into scalable solutions with
transformational impact on human well-being and the environment. Our research data,
evidence and insights shape better practices, policies and investment decisions for
sustainable development in low- and middle-income countries.

We have a global presence across 20 countries in Asia, Africa and the Pacific with 460
staff of 30 nationalities deployed where the greatest sustainable development
challenges can be addressed through holistic aquatic food systems solutions.

Our research and innovation work spans climate change, food security and nutrition,
sustainable fisheries and aquaculture, the blue economy and ocean governance, One
Health, genetics and AgriTech, and it integrates evidence and perspectives on gender,
youth and social inclusion. Our approach empowers people for change over the long
term: research excellence and engagement with national and international partners are
at the heart of our efforts to set new agendas, build capacities and support better
decision-making on the critical issues of our times.

WorldFish is part of One CGIAR, the world’s largest agricultural innovation network.

For more information, please visit www.worldfishcenter.org


https://www.worldfishcenter.org/
https://www.cgiar.org/
http://www.worldfishcenter.org/

