In Memory of His Majesty King

Bhumibol Adulyade;

1927-2016

On behalf of NACA, | would like to express my deepest condolences on the passing of
His Majesty King Bhumibol Adulyadej on 13 October 2016. NACA shares the sentiments
of loss and sorrow felt by the Thai people at the passing away of His Majesty the King,
long dedication on rural agriculture development, food security and natural disaster

mitigation to his country and the people.
Cherdsak Virapat

Director General
Network of Aquaculture Centres in Asia-Pacific
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WHAT IS AQUACULTURE?
—

* Aquaculture is the farming of aquatic organisms in
both coastal and inland areas involving interventions
in the rearing process to enhance production (FAO).

* About 567 aquatic species are currently farmed all
over the world, representing a wealth of genetic
diversity both within and among species (FAO).



* C. F. Hickling the English aquaculture

author, citing S. Y. Lin a noted Chinese
aquaculturist, considered the earliest
beginnings of aquaculture as during the
period 2000-1000 B.C. This indicated
that aquaculture has a long history
dating as far as 4000 years ago.

However, during the period, and especially before the advent of
printing, no records were available except the narratives handed
down from one generation to another especially those found in the
seat of power during those periods. Admittedly, China was the
cradle of the beginning of aquaculture utilizing mainly the common
carp (Cyprinus carpio). It is said that aquaculture as a husbandry
developed in China resulting from the fact that population started
to have a settled condition and has been kept as an unbroken
tradition. No detailed description of aquaculture practices was
however available during that early period.




FISH CONTRIBUTION OF HUMAN

PROTEIN INTAKE
_\

* Fish contributes 6% of all human protein intake, 16 % of
all animal protein consumed globally and 30%
animal protein intake in developing world)

 Crustacean/shrimp contributes around 2% of all
human protein intake, 8% of all animal protein
consumed globally and 15% animal protein intake in
developing world.
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WORLD AQUACULTURE PRODUCTION IN 2016

* In 2014, fish harvested fromaquacu
73.8 million tonnes, with an estimated flrst sale value
of US$160.2 billion, consisting of 49.8 million tonnes
of finfish (US$99.2 billion), 16.1 million tonnes of
molluscs (US$19 billion), 6.9 million tonnes of
crustaceans (US$36.2 billion), and 7.3 million tonnes
of other aquatic animals including frogs (US$3.7
billion)

@
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Why Aquaculture?

_\

It takes 1.2 pounds of feed to produce

Salmon 1.2
1 pound of salmon
It takes 8.7 pounds of feed to
Beef 8.7 produce 1 pound of beef
It takes 5.9 pounds of feed to
RIS 59 produce 1 pound of pork
Chicken 0 It takes 1.9 pounds of feed to

produce 1 pound of chicken



People have never consumed so much fish or depended
so greatly on the sector for their well-being as they do today

PRODUCTION

World fisheries produced 158 million tonnes of fish in 2012

o =

(in rrollboay tonne
@ Global marine and inland ® Global aquaculture
capture fisheries production production (excluding plants)




Fish is among the world’s most traded food commodities

Worth almost US$130 billion (2012)

Developing
economies
account for

54%

of total fishery
exports by value

Developed
economies
account for

46%

of total fishery
exports by value



The Global Fish Farming Industy Is Booming

World fisheries and aquaculture production (in million tonnes)

B Global marine and inland B Global aquaculture production
capture fisheries production (excluding plants)

1960 @

Consumption

1960 2012
10kg per capita  more than 19kg per capita

v

@StatistaCharts Source: FAQ




Finfish Crustaceans rAolluscs Ot Matiomnal Share in
i et e spocies total wvworid total
scyuemc Ll fure

TForeries ) fTorirres) (Percentacre)

China 23341134 1028399 3592588 12343169 803016 41 108 306 61.7
india 3812 420 84 164 299 926 12 905 4209 415 6.3
Viet Nam 2 091 200 51 000 513 100 400 000 30 200 3 085 500 4.6
indonesia 2 097 407 582 077 387 698 477 3 067 660 4.6
Bangladesh 1525672 63 220 137 174 1726 066 2.6
Norway 85 1319033 2 001 1321119 2.0
Thailand 380 986 19 994 623 660 205 192 4 045 1233877 1.9
Chile 59527 758 587 253 307 1071 421 1.6
Egypt 1016 629 1109 = 1017 738 1.5
Myanmar 822 589 1868 58 981 1731 885 169 1.3
Philippines 310042 361722 72 822 46 308 790 894 1.2
Brazil 611 343 74 415 20 699 1005 707 461 11
Japan 33957 250472 1596 345 914 1108 633 047 1.0
::fﬁ”?’t" of 14 099 76 307 2 838 373 488 17 672 484 404 0.7
United States

gt 185 598 21 169 44 928 168 329 420 024 0.6
Top 15 subtotal 36302688 4618012 5810835 14171312 859254 61762 101 927
Rest of world 2 296562 933893 635 983 999 426 s 288 4 871 152 7.3
World 38599250 5551905 6446818 15170738 864542 66 633 253 100

Note: The symbeol “..." means the production data are not available or the production volume is regarded as
negligibly low.
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OF FARMED SPECIES IN 2014

fThousand tonnes)

China 28 OZFF 1 18%.F 13 4187 F et B B3F. 5 45 4690 13 3F26.3 58 Fo5.3
Indonesiao 2 BS7 G5 Faz. 3 Aq A4 G137 o1 4 Z5F.P 1O O7F7F.0 14 330.9
India A4 3711 SO0 T4 Z 3I/E_F 4 8281.0 3.0 4 BE4.0
Wiet tom 2 478.5 208.5 1978 7 S 2 4.7 3 I9F.I 14.3 3 411.4
Fhilippines 29 3 FF3. 0 AT 7 ] FEBE.O T S49 .46 2 3376
Boanglodiash T 73231 3T 1302 1 @569 s 1 @569
Fepubdic of
Korea 17.2 83.4 359 F 4 5 5.9 A80.4 1 GaF.0 1 567.4
Forwon 01 1 ZF30. 4 2.0 T 33F.5 T 3IAE.F
Chile [=1= goo.4 DA A4 12145 12.8 1 Z27.4
Eaypd T RETE it T 13F.1 . mAaF.l
JFoapean 3.8 238.7 IFE. B T.5 L= | GeSsSF.0 353 .4 1 o204
PO mmcer 201 .9 1.8 A7 B 15 & L= =T e | 2.7 oEd.3
Theaiboned 40T .0 1986 20%F & 2004 =47 o348 Q348
Brazil 74 3 2Z.1 55 1 0.3 561.8 o7 5562.5
rabaysia T&.3 G4.3 AZ & ST .7 .S 2ATS.TF Z4 5.3 S21.0
Dhesmwoes rofic

=g
Republic of
Kioraao 3.8 O | L=10 3 L | L= ] A4 3 SOE.5
Umnited Shodes
of Americo 178.3 21.2 TS50 5 552 AD5.9 - A5 .Q
Ecuador Zz8._2 Oy 0 JZA0. 0 3582 3582
Tizirwwncmn:
Prowince of
China ATF3 F.B 2.0 =12 o ] 3396 1.0 340,86
Iran (l=laomic
Repubidic of) 297 5 o1 RS azo.2 3302
Higearia 213.2 I3 2 = INIF.Z
Spain 15.5 A4 .0 FRE S o2 oo 2822 0.0 Z82.2
Turkey To8.2 126.7 a1 234.3 234.3F
Uniited
] T3 5 167 .3 23 & 204 & ;. 204 .5
Fromos 43 5 &0 154 .5 Lo 204.0 o2 2043

5 B3IF.5
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Fi o582
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WORLD FISHERS AND FISH FARMERS BY REGION

2000 2005 2010 2012 2013 2014
(Thousands)

Alrico 4175 4 430 5027 5 BES & 0% 5 674
Asia 37 646 43 926 49 345 49 040 47 662 47 730
Europe 7re 705 662 G47 305 413
Lafin America ond the Caribbean 1774 1 #07 2 185 2 251 7433 2 444
Morth America J4 329 324 323 325 325
{Oceania 126 122 124 127 A7 46

Africa 71 140 231 278 277 284
Asia 12 211 14 630 17 915 18 175 18 093 18 032
Europe 103 71 102 103 7 66
Lotin America and the Caribbean 214 237 248 267 350 356
Morth America ] 10 v ¥ ? ?
Ciceania 5 5 5 & 5 &
WORLD 12632 15115 18 512 18 841 18 818 18 753



TOTAL OF FISHING FLEETS BY REGION, 2014 (POWERED
AND NON-POWERED VESSELS COMBINED)

PERCENTAGE OF TOTAL

WORLD 4 606.0

Africa 679.2 4.7
Asia 3 459.5 75.1
Europe 95.5 21
Lafin America and the Caribbeon 276.2 6.0
North America 87.0 1.9
Oceania 8.0 0.2




TOTAL AND PER CAPITA FOOD FISH SUPPLY BY CONTINENT
AND ECONOMIC GROUPING IN 2013"

TOTAL FOOHD SUPPFDY PER (CAFITA. FOOD SUPFY

(Million tonnes live weight eguivalent) (kg year]
Workd T40.8 19.7
“wiorld [excluding Ching) ga.2 15.3
Alfrica 107 F.8
Morth Americo F.a 21.4
Latin America ond the Caribbean 5.8 .4
Asio e 0 230
Eurcpe 16.5 22 2
Choecmnia 1.0 248
Industrialized couwnirias . L 26.8
Crthver developed counirias 5.6 L
Laast-developed counitrias T1.1 12 4
Other developing countries oF.& 20.0
LIFD=Cs™ 18.& o

! Preliminary daio.
? Low-income food-deficit countries.

RELATIVE CONTRIEUTION OF AQUACULTURE AND CAPTURE FISHERIES TO FISH

FOR HUMAN CONSUMPTION

EEEERT

FISH FOOR HUMAN CONSUMPTION
IKG/CARTA)
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B Capture fisheries
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EVOLUTION FROM CONVENTIOMNAL FISHERIES AND AQUACULTURE MANAGEMENT
TO CROSS-SECTORAL INTEGRATED APPROACHES

FLELL INTEGRATIOMN OF FISHERIES
AMD AUSCI TURE IMNTO

COMPLEXITY AND INTEGRATICN OF GOVERNANCE

ECOSYSTEM-BASED
ECOSTSTEM APPROMACH TO MAMAGEMENT OR INTEGRATED
CORIWERTIOMAL FISHERIES FAISHERIES AMD ACHLACLA TLRRE CIDASTAL TOMNE MANAGCESMENT
SN FACULTURE MA RS CEMEMNT {holisfic opprooch thot considars [fisherias and oquaculure are
[main focus on torget spacies sustainabiity in ecological, port of inteagrated gowarnoncs
and maximizing predudclicon and social and economic lerms, systams across mulliple secions
economic resulis) and considers drivers] weithin o given regionsecosystem}

TIME

FIGLURE 31

MODEL OF INTEGRATED OCEAN GOVERNANCE THAT RECOGNIZES THE NEED
FOR INTEGRATION ACROSS SECTORS WHILE MAINTAINING SECTORAL IDENTITY

Sectoral

Ecosyskam a oach o fishacies

and oquocullure [EAA)

T

|—) Ecosystem approach: fo energy and oil
-




VWorld Population: 1950-2050
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Source: U.S. Census Bureau, International Data Base., July 2015 Update.

Aguaculture Is Expanding te Meet World Fish Demand

wWild (capture) fisheries

1980 1990 2000 2010

ST, b

X350 2040

Sowrce: Historical data 19502010 FAOQ. 2014, “FishStatl.” Rome: FAD. Projections 2011-20G0: Calculated at WRE, assumes 10 percent reduclion in
wild fish catch betwesen 2010 and 2050, and linear growth of aquaculture preduction st an additional 2 million tons per year between 2010 and 2050,

See www.wri.org/publication/improving-aguaculture for full paper.

S WORLD RESOURCES INSTITUTE
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About NACA

governments of the Asia-Pacific

The 25" anniversary celebration
was made on 3 August 2016 at
Suraswadi Building, Bangkok,
Thailand.




About NACA

* Vision & Mission

The Network of Aquaculture Centres in Asia-Pacific is an
intergovernmental organisation that promotes rural development
through sustainable aquaculture and aquatic resources
management.

NACA is formulated into a network and partnership to assist member
governments to implement action programmes, to share
knowledge, technologies and responsibilities among institutions in
the Asia-Pacific Region Countries for improving the livelihoods of
rural people, reduce poverty and increase food security and for
solving many common problems that the countries of the region SAC

face in modernizing and expanding aquaculture. @



About NACA

*  Current 19 member Governments
= Together produce >90% Global Aquaculture Production
= About 50% of global food fish supplies
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About NACA

Pinij Kungvankij Chen Foo Yan
THAILAND SINGAPORE

Banchong Tiensongrusmee Hassanai Kongkaew Pedro B. Bueno Sena De Silva Ambekar Eknath
Founders, Former NACA Coordinators &
Director Generals AC
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<Y



About NACA
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NETWORK OF OUAULURE CENTRES IN SI-ACIFIC

| |
WEDNESDX 3" AUGUS L2016
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NACA Secretariat, Suraswadi Building
Department of Fisheries, Kasetsart University Campus
Ladyao, Jatujak, Bangkok 10900, Thailand




Participatory Governance

Australian Centre for International Agricultural Researcl
# Bay of Bengal Large Marine Ecosystem (BOBP-LME)

* Food and Agricultural Organization of the United Nations (FAO)
*  Network of Aquaculture Centres in Central and Eastern Europe (NACEE)

*  Secretariat of the Pacific Community (SPC) (22 Pacific Island Countries and
Territories)

#  Southeast Asian Fisheries Development Center (SEAFDEC)

+ Technical Advisory Committee (TAC)
* Develops the work programme and identifies priorities
*  Technical experts nominated by each member state

* Thematic Task Force
* More than 90 experts

*  Network of centres
*  Implements the work programme

* 5 Regional Lead Centres (China, India, Iran, Philippines, Thailand) and >30
participating centres in 19 states




NACA Governing Council (2016)
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REGIONAL LEAD CENTRES OF NACA

‘;Ac REGIONAL LEAD CENTRE OF NACA IN CHINA
Freshwater Fisheries Research Center of Chinese
Academy of Fishery Sciences (FFRC)

Technical consultation and demonstration:

Supported by Chinese government or requested by the recipient eountries or international
organizations, FFRC has been actively participating in South-South Cooperation programs
thiough expertise, technical assistance, transfer and demonstration. Since its establishment,

3 experts b i h 26 Myanmar, Thailand, S Lanks, Nepal,
Kyprgyzstan, South Africa, Namibia, Mozambique, Malawi, Argenting, Brazil, etc. as technical
consuitants in fishery and aquaculture. The experts from FFAC contributed a lotin impraving
anuatulture technique and promoting fishery industry development in many countries. FFRC
provided fine brooders to Bangladash, Nepal, Sri Lanka. Weanwhile, FFRC has been nvolved in
exchange i o8

FFRC affiliated to Ministry of Agriculture (MOA) of China, is 3
comprehensive leading institute for scientific research, training and
‘education, technology extension and informatian exchange in fishery
and aquaculture, Its mandate includes improving nutrition and
Ivelihood of people, rural development, trade and marketing,
contributing to achieve the goa of ersdication of hunger and poverty
‘through fishery and aquacuiture

Scientific research:

FFRC s the coordinating institute for the Ke Labaratory of Freshwater
Fisheries. and Germplasm Resources Utilzation, National Technology
Systems for Conventional Freshwater Fish and Tilapia Industry. FFRC has
been awarded with 9 national level przes, 63 provinelal or ministerlal
level awards and prizes for science and technology progress, and has
acquired 278 authorized patents of invention. It has developed 6 widely-
cultured new strains including lian carp (Cyprinus corpio var. Jian}, AuNi
ilapia (Oreochromis niloticus * O.aureus), XiaAu Mo. 1 tilapia, TalHu No. 1
hybrid river prawn  (Macrobrachium nipponensis  Mocrabrachium
‘hainanense), FERC Strain carp (Cyprinus carpio) and Zhongwei No. 1 GIFT
tilepia. OF which, Jian Carp has been cultured in over 30 provinces,
accounting for more than 50% of all cultured carps. Allmale tlapiahas.
become the daminant cultured  species in Guangdong, Guangxl and
Hainan Provinces, with an annual  production of over 1.2 millian tons.
More than 20 breeding stations, hatcheries, and demonstration centers
for TaiHu No.L Prawn have been estabiished in Jiangsu, Zhejiang, and
Anhul provinces, etc. with tataicapacity of hundreds of millions of post
larvae.

Undertake scientific research to achieve blue growth in aguarulture and fishery
sclences, particularly fish breeding and genetics, fishery environment, sustainable
aguatulture, aqua-feed, fish disease control, aquaculture aconomics.

. Contributing 10 food security, poverty alleviation in the world through developing
sustainable aquaculure techniques

. Enhanse capacity buiding through conducting training programs on fishery or

ki

G
. Strengthening applied and academic exhange, cooperation and information sharing
ameng developing countries
Underteking or participating in intemationsl forums or conférences to promote

. Providing knowledge sharing though technical consultation, expertise under the
iramewerk of South-South Cooperation

Training and education:
FFRC organized seminars, workshops and technical training courses with
if Ch FAD, ries. In total, so far
FFRC has arganized 110 international technical training courses and

seminars in fishery and aquaculture. Over 2,400 seniar fisheries technical
and managerial persannel from 128 countries and regions have been
irained. The topics covered the fishery management, aquaculture, 2qua-
business, aqua-farm management, fish diseases prevention and control,
postharvest and pracessing.

Co-organized with Nanjing Agricultural University, FFRC launched PhD.
and MSc education program for aversea students with scholarship of
Chinese gavernment in 2011. In 2015, provided a 2-year Professional
Master's Program In Fishery Science and enrolled 20 overseas students, The
program oftuman resource development and cooperation contributed to
the transfer of Chinese advanced aquaculture techniques and matured
experiences of fishery industry development to vast development countries,
and the establishment of platform of follow-up cooperation In fishery
between China and other developing countries i

For further contact
Director General: Prof. XUPao
Contact person: Prof. YUAN Kinhua
Tel: +86-510-85555796  Fax: +86-510-85555796
Email: yuanxh@firc.cn
Address: No.9 East Shanshul Road, Wuxi City 214081, Jiangsu Province, P.R. China
Website:httpa/ fanww ffre.cn/en




REGIONAL LEAD CENTRES OF NACA

scientific information and tec

REGIONAL LEAD CENTRE FOR CARP FARMING IN INDIA
ICAR-CENTRAL INSTITUTE OF FRESHWATER AQUACULTURE
KAUSALYAGNGA, BHUBANESWAR, INDIA

L. Objactivesof the centre

« Speciesandsystems diversfiationnfreshwater aquacufure

5generationsofselectonachieved
Developmentof designerfreshwater ear culure technology

evelopmenifSaror Mand Srr angas cs s
Pangasgrowerfeeds, Pangas Grow- and Pangas

b) Technologies commercalized

Manualeryofreezer (CIFACRYO} Patent No:

AR e R £

Development of CIFABROOD, abrood stock et or IMCs.

CIACUREfor controlofnfectous diseasesof ornamentalfish
commerdalized

aerees

Arguius two dominantspecies)
= Immunodiagnostc forcommon bacerialdiseasesof ish

Rohu-Catla hybrid detectont
= Fishiydrolysate forplankton productionn ponds

@ s contributions
* Mubipiebreedingof abeofimbriatus

Cryopreservationofdead ishspermatozoa wasdone.

periphytonasfihieed

‘Cataloguingof region based feedresourcesnindia.

Nutrentprofiingof commerciallyimportanteshwer ishes.
Highdensty SNP-based Ikage mapof rohu enerated.
Mobile shvendinguit designed andrototype reeased.

o Netona s reed

St Fod il techclopdemorssion
< NatonalReferl Laboratoryor i pathogens
—

it Nepal, Cambodia, 51
Lanka, Kenya et also undergocourses here.

+ Omamentafishvilagesforspreading ormamentalfishfarming

. Wayforward

« Transgenicsforomamentals
« ear-long maturationof arpsorcualty seed
= Farmmade feed and bestesource utilzatin, rano-sdditives
= Zero-budgetingfish

« Computerized management of diseaseandfarm/pondsystem
« Exportoriented pocuctionsystem and ost harves rocessing

For further contact
DrP. lelnnhr

ICAR-CenImI Instltute af Freshwaher Aquaculture
usalyaganga, Bhubaneswar-751002, ODISHA, INDIA




REGIONAL LEAD CENTRES OF NACA

SOUTHEAST ASIAN FISHERIES DEVELOPMENT CENTER
AQUACULTURE DEPARTMENT (SEAFDEC/AQD)

Goals
 Generate
«  Verify, demonstrate, and transfer viable technologles
« Develop and strengthen capacities of the aquaculture sector
«  Promote the organizational and financial stability of SEAFDEC/AQD

]

for the region

& C

Seaweeds. Milestones at AQD include: production of Kappaphycus plantlets

Development during the past ten years

fo from spores and successfully testing their viability in open sea culture; tissue
culture of Kappaphycus and extending this technology through training;

use of Gracilaria as biofilter; improvement of grow-out techniques and
introducing these to major 'armlng areas in the Philippines like Tawi-tawi
and Zamboanga; and the ds of Panay.
Sandfish. AQD continues to refine fi techniques for sandfish hatchery,
nursery and grow-out productiontoncrease growth and survial. Capacity
building on ber culture t science-
o) D being pursued wel
asto accelerate adoption of sea cucumber culture to meet the high demand
for dried trepang, and at the same time, safeguard and enhance natural sea
cucumber populations.

Giant tiger shrimp. AQD's pioneering work on the biology, broodstock
management and maturation lhmugh eyestlk ablation, and development
of seed production of

i Fp e ¢ the Phil

ubsequent

ines and in the region.

in culture d sh nutrition led

tothe development of formulated feeds. AQD's studies on nutrition, health

management, and grow-out culture have been very relevant to the shrimp

industry’s needs.

Milkfish. The pioneering research at AQD on reproductive and larval biology

as well as nutritional requirements of milkfish paved the way for breeding

of milkfish in captivity and production of high-quality fry. Hatcheries now

supply most of the fry and fingerling requirements of the milkfish industry

‘which has seen dramatic expansion from traditional culture in brackishwater

ponds to pens and cages in freshwater bodies and coastal waters. AQD’s

team of fish nutritionist determined the nutrient requirements of milkfish

and their findings served as basis for the formulation of feeds that are now

commercialy available.

Mud crab or mangrove crab. AQD developed the hatchery and nursery

technologies and also formulated crab diets for grow-out culture, reducing

the use of fish as aquafeed. AQD completed the life cycle of Scylla species in

captivity and crablets were commercially produced. With the improvement

in farming systems, domestication of Scylla serrata was made possible by

SEAFDEC in 2010.

Tropical abalone. AQD started R&D of abalone aquaculture and stock

enhancement and has completed the abalone’s ife cycle in captivity;

developed techniques for mass seed production and grow-out culture

in floating sea cages using seaweeds; formulated diets for broodstock,

larvae and juveniles; and developed shell marking techniques to identify

hatchery-produced stocks from wild abalone which s valuable too for

stock To support th started

offering the training course on abalone hatchery and grow-out culture

annually since 2005.

Tilapia, carp and catfish. AQD has been at the forefront of freshwater

aquaculture R&D, focusing on the breeding and farming of Nile/red

thapia, bhedearpian TSI CD deore
farm-based geneti h dn

application of DNA markers in stock manages

Mangroves. AQD has done studies on aquasil

aquaculture commodities (milkfish,

mangroves; capability of mangrov

biological & ecological studies o

SEAFDEC/AQD published a total of 1,504 (as of 2015) scientific papers in ISI-CC
covered journals & conference proceedings and 62 aquaculture extension manuals.

Ways forward
* Quality seed for sustainable aquaculture. Generate, verify and
promote es to ensure the
of quality seedstock for aquaculture as well as for stock
enhancement.
Healthy and wholesome aqumnm Improve lquacultun
and

brought about by the changing
the aquaculture sector, prepare the

ct(s) of climate change in aquaculture, and ensiife the
ontinued operation of all aquaculture production syng.s undel
changlng climatic conditions.

DR. CHIHAYA NAKAYASU (Acting Chief/Dej
SEAFDEC Aquaculture Departme
5021 Tighauan, lloilo, Philippi
Tel: (63-33) 330 7000; 5119
aqdchief@seafdec.or
www.seafdec.org.p

ike groupers continues
nefits of eating fish. Production of
Brograms for a variety of high-value marine
ass, red snapper, rabbitfish and pompano for full-cycle
ease the pressure on wild fisheres.
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REGIONAL LEAD CENTRES OF NACA

REGIONAL LEAD CENTRE OF NACA IN THAILAND
INLAND AQUACULTURE RESEARCH INSTITUTE (IARI)
DEPARTMENT OF FISHERIES

em a tern
e e il
Jand, - Quality broodstack for sustainable aquaculture. Generate, verify and promote technologles.

1o ensure the sustainable production of quality broodstock for aquaculture as well as
enhancement.

- & ti to promote new technology in the
international.

- Increasing aquatic animal production in natural water resources.

For further contoct
1

MR. WINAI JUNTUBTIM
Director
Inland Aquaculture
Research Institute (IARI)

E-mail Ifayutthaya@lyahoo.com




REGIONAL LEAD CENTRES OF NACA
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Caspian Sea.

REGIONAL LEAD CENTRE OF NACA IN LR.IRAN
Overview of Aquaculture Development in Iran Emphasis in Cold water Aquaculture
Mahmoud Mohseni & Abdolhay Hossein

Coldwater Fishes Research t:mn-r (CFRC), P.
ran heries

. Box 46815-467, 18th Km of Dohezar Road,
Tonekabon, Mazandaran, com

The Islamic Republic of Iran is located in the Middle East between latitudes of 25° 00' and 39° 47" N and longitude of 44° 02 and 63° 02' E. The total area of the
Country is 1 648 185 km? which includes 1 836 million kny? land area and 12 00D km? of water surface. The coast line streiches for 2700 km to the south in the
Gulf and the Oman Sea and in the north along the Caspian Sea, Weather conditions differ greatly across the country aliowing a range of different types of
aguaculture to be practised

Until 1961 there was no cold water fish farming of the native red spot trout. rainbow trout and the Caspian salmon (Salma trutta caspius). The Karaj Mahisara
Company was the first which engaged in salmon culture in Iranian inland waters. It was established in 1962 and following the approval of stocking plans for the

inland rivers the campany purchased 15 million rainbow trout eyed 8ggs from Denmark during 1965-1967. During the same pericd, female breeders of red spot
trout (native of Karaj jajrood and especially in the Karaj River) were captured and following the application of the artificial breeding method fish fry were released
into the rivers.

Iranian Fisheries Science research Institute (IFRO) and studies activities of the LR. of Iran in territorial waters of north, south and inland waters, goes back to
80 years ago. There are 12 Affiiated Research Centers 5 canters are located in Northern waters , 5 ones in Southem parts and 2 centers are located in Iniand
waters, Coldwater Fishes Research Center (CFRC) as the main research leader center for Salmon & Trout aquaculture in Iran, goes back (o 11 years ago,
Research in all fieids of caldwater fishes such as: Aquacullure, Fish diseases, Ecology, Feeding and nutiition and Genetic. Located at the zane of Dohezar and
Sehezar area as cne of the important Coldwater aquaculture poles in Iran (Tonekabon river bank which is the most important pathway for Caspian Sea trout
migration and natural reproguction)

The main objectives and aims of GFRC are following: To develop applied research in Coldwater Fishes. To conduct scientific and applied research on aquatic
habitats in order 1o conserve and restore stocks and for the yield of aquatic bi To d enhance quality and variety of fisheries.
procucts. To apply bicteehnologioal techniques to produce bickogical products and Improve their quallty and quantty in terms of heath and diseases

. of fisheries stocks and sensitive ecosystems.

Most of the cold water fish farming areas in Iran are adjacent to the Alborz Mountain in North and the Zagros Mountains in North West, west and southwest of
country, such as Tehran, Mazandaran, westem Azarbajan, Kurdistan, Lorestan, Hamadan, llam, Chaharmanal va Bakhtiari, kohgiluyeh va Bayrahmad and
Fars provinces. There Is some patential for Rainbow trout famming in olher provinces, except in Bushehr and Hormozgan, rainbow rout is farmed in other
provinces of Iran. Even in central and the warm provinees of Kerman, Yazd, Isfahan and Semnan, this species is farmed in water bodies and Agriculture
reservoirs of higher regions in autumn and winter

The aquaculture capacity of rainbow trout has increased tremendously in the past years. This means it has increased from 3.994 tin 1998 to 140,000 tin 2015
With this amount of production, Iran has been nominated as the largest producer of rainbow trout in fresh water in the world (wwiw iranfisheries.org). In Iran.
rainbow trout farmed in several farming environments. including raceways, circular cement tanks, sarthen ponds, fioating cages. reservoirs and multipurpose.
water reservoirs of agriculturs, which is estimated 1o be about 1.5 million ha, but it is mostly grown in dt cement tanks, R the most
important environment of rainbow trout and the culture system is intensive, 30 Kg of fish /m2. Following the increase of rainbow trout farming areas, the
production of fry in Iran has increased also. This means that fry production rose from 75,888,000 fry in 1998 ta 561,027,000 fry by 2012. Despite the fast
development of cold water fish production in Iran in recent years, there are several problems in future development of the farming of this species. The most
important anes are: Limitation of Freshwater Resources, Limitations of using fishmesl due to decreased wild stock, increased production cost due to high
cost offshvnesl, Produskon expéeness Increment, Albsenc of cisasse coniro tactnolony & appled redearshes. Soma Sohions for fha Fulirs Propram of

Mumﬂmm in Iran: Development of aitermative source of high-quality proteins to replace high-cast fishmeal. D flution feeds, D
friendly system, monitoring technology, D technology.

and Sound iure for i Industry. Fish !lrmlnu in the Islamic Republic Li fran began with the enhancement of fish

species selected fram the Caspian Sea and then continued through utilizing various C p species, as

well 85 the rainbow trout (Oncornynenus mykiss) and sturgeon fish

In recent years, shrimp culture has become the main focus for g in the Gulf reg it has been developed in sarth ponds. The total
area of fish ponds In the Islamic Republic of Iran is estimated at approximately 615833 ha in 2013. Although caviar is the most significant and famous fishery
praduct of Iran, in recent years the country has gained a lot of experience and had some significant success with other fishery and aquaculture products. Iranian
fisheries and aquaculture production increased rapidly from 522,000 metric tons in 2005 to 884857 mefric tons in 2013, of which 56.1% originated from capture
fishery and 41.9% from aquaculture activities. Fisheries capture, agriculture and animal husbaniry production are limited to supply encugh foad protein sources:
Aquaculture is the only alternative way and the most impartant industries in the 21st century.




Work Programmes Structure

Thematic Programmes:

®Aquatic Animal Health

*Sustainable Farming Systems

°*Food Safety, Quality and Certification
®Genetics and Biodiversity

®*Response to Climate Change

Cross-Cutting Programmes
®Education and training

°*Gender

°Information and Communications

WWW.enaca.org QK%_D




Regional Aquatic Animal Health Programme

To improve regional cooperation to reduce risks of
aquatic animal disease impacting on livelihoods of

aquaculture farmers, national economies, trade and
human health.




Regional Aquatic Animal Health Programme

Works closely with international, Key activities:

regional and national organizations: _ o _ _
*Regional cooperation in aquatic animal

health and welfare;

*Developing and implementing national
strategies on aquatic animal health;

*Improving surveillance, reporting and
response to disease emergencies;

*Promoting harmonisation of diagnostic
procedures and risk assessment;

*Widespread promotion of better aquatic
animal health management practices at
farm level.

Pole ‘ Tt
Australian Government é
Department of Agriculture, 3
Fisheries and Forestry %
www.enaca.org :




Regional Aquatic Animal Health Programme

e

Composed of invited aquatic animal disease experts and representatives from World
Organisation for Animal Health (OIE), Food and Agriculture Organization of the
United Nations (FAO), collaborating regional organizations, and the private sector.
Now on its 14th year since the first AG meeting in 2002. the AGM 15 will be held during
21-23 November 2016 in Bangkok, Thailand. The AG Meeting reports are widely
disseminated and available for free download at NACA website (www.enaca.org)

&)
1)
www.enaca.org %



Regional Aquatic Animal Health Programme

2009i4

@ ®

QUARTERLY
AQUATIC ANIMAL DISEASE REPORT
(Asia and Pacific Region)

System: Asia-Pacific

October-December 2009

» First published in the 3 quarter of 1998;

* Includes all OlE-listed diseases plus diseases of
regional importance;

oo Thss FiE Taoe

20142

« Serves as early warning system for emerging
diseases/pathogens in the Asia-Pacific Region

ind Agriculture

ppf the United Nations

Terme di Carscala

fome a1o0
Taly

* Now on its 18th year, QAAD has been a useful QUARTERLY
mechanism for recognising emerging and A“”“ggiﬂm‘;g}?f;f;mﬁmm
important aquatic animal diseases in the region,
and guide to participating countries in revising
their national list of reportable diseases.

April - June 2014

» Excellent regional networking in support of
aquatic animal disease surveillance was also
established through this programme.

Publishod by tha
Metwork of Aquaculiure Centres
in Asia-Pacific

‘Dapartmart of Flsharas Viai ik Tesma ol Camosia

WWW.enaca.org ' 3




Regional Aquatic Animal Health Programme

Regional Expert Group Workshop on Transboundary Workshop on Regional Proficiency Testing Program for Aquatic Animal
Aquatic Animal Health Issues in the Bay of Bengal Disease Diagnostic Laboratories in Asia-Pacific

éhc
&)
ASLA PACIFIC EMERGENCY REGIONAL CONSULTATION ON

'SHRIMP EARLY MORTALITY SYNDROME (EMS),
ACUTE HEPATOPANCREATIC NECROSIS SYNDROHE (AHPNS)

Asia Pacific Emergency Regional Consultation on Shrimp EMS/AHPNS




59 countries (Asia 25, o
America 15, Europe 5, Africa 6,

Oceania 8)

26000 M USD

Over 5 M tons

2014

In last 2 decades
Production rose 5.5 fold with
value rising nearly 5 fold
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Near 90% by 5 nations
50% from China

Vietham
10%

Indonesia

10.5%

Thailand
13%

Based on average 2004 to 2014

B China

B Thailand

H India

m Indonesia

M Viet Nam

B Bangladesh

m Malaysia

| Philippines

B Myanmar

W Saudi Arabia

I Taiwan Province of
China

B Japan

® Iran (Islamic Rep. of)

B Sri Lanka



@ PERCENTAGE OF SHRIMP IN TOTAL AQUACULTURE

» Wide range of environments

» Wide range of species/ species groups used
» Varying range of culture methods

» Varying intensities

Dominated by finfish culture (66.4%)

m Amphibians & reptiles
(25)

m Crustaceans (61)

® Other invertebrates (9)

B Mollusks (103)

¥ Fin fish (359)

® Aquatic plants (37)




TRENDS OF MAJOR SHRIMP SPECIES

4 major species
contributing over 80%

No. of species reduced to
24 (2014) from 28 (2004)

==>&= Giant tiger prawn ZVALUE
== Oriental river prawn #VALUE

=== Giant tiger prawn %QTY
==i&= Oriental river prawn %ZQTY

--w_"r.-— e

| ——— 0 ————————————8
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Since 2005, White leg shrimp contributing over 50% to total shrimp production.



CRUSTACEANS (INCLUDING SHRIMP

ARE IMPORTANT)
_\

* aquatic food protein

« production (food and ornamental) and trade extremely
important for developing nations (high value commodity)

+ livelihood and employment (Support the livelihood of 8
percent of the world’s population or over 180 million

people).
* high value exports positively contribute to food security in
producing and exporting countries

« Reference: Reantaso (2015)

KY
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Genetics & Biodiversity Programme

To improve scientific knowledge of aquatic genetic resources
and to guide strategic planning in their management. The
programme addresses both the conservation aspects of
genetic resources and their responsible usage in aquaculture
to minimise impacts on biodiversity and wild strains and to
assist members to meet their obligations under international
treaties.

Www.enaca.org @



NACA'’s Initiative

Emergency rapid appraisal of inbreeding in farm ponds

appropriate population references
statistical procedures =

Objectives

to estimate inbreeding in the real world of farm ponds

*to demonstrate procedures for estimating inbreeding & quickly
distinguishing inbred from non-inbred stocks in the field

*Will help real assessment of inbreeding and loss of fitness
*Monitoring procedure for inbreeding assessment available
For timely action for corrective measures.



Food Safety & Certification

Food safety is a key concern for international trade in fish products.
The constantly changing regulatory environment and safety
requirements of importing countries pose a special challenge to small-
scale aquaculture producers. The programme assists members to
assure the safety and quality of aquaculture products through the
adoption of science-based better management practices. Policy
iIssues concerning aquaculture certification and activities in market
access are also addressed. The programme focuses on assisting
small-scale farmers to adapt to the changing trade and safety
environment. Cluster-based management approaches and formation
of farmer societies are promoted as practical mechanisms for
implementation of better management practices.

éh
www.enaca.org &
Y



ADAPTIVE LEARNING IN SUSTAINABLE AQUACULTURE BEST

PRACTICES FOR SMALL-SCALE SHRIMP FARMERS IN
THAILAND (SSSF-THAILAND)

———

+ To provide technical and capacity development support (adaptive
management) to six selected small-scale shrimp farmers in four provinces of
Thailand to develop local strategies for shrimp farming development,
disseminate and adopt better management and best practices that increase
productivity and reduce environmental and disease risks.

* The expected outcome are:
-implementation of improved management practices for disease prevention;
-purchasing of Specific Pathogen Free larvae to improve survival rates;
-establishment of local zonal/co-management groups;

-increase involvement for women in decision making process;

v
P
0

-improve market access for small-scale producers.



Sustainable Farming Systems Programme

Global population is forecast to reach around 9 billion by 2050. To
feed the world, global agricultural output must increase by around
60% from present levels. This must be achieved against a
background of increasing competition for natural resources such
as water, feed ingredients and farming sites.

Sustainable intensification of aquaculture means doing more
with less. The Sustainable Farming Systems Programme aims
to help aquaculture become a more efficient user of natural
resources, both in terms of farm productivity and environmental

efficiency.

éh
www.enaca.org s
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*

*

*

*

R & D on Farming Systems and Technology:

focusing on small scale & aiming at improvement of efficiency
\

Improvement of operation of small scale hatcheries

Investigation into current farming practices and
recommendation for more efficient systems and technology

Promotion of Better Management Practices

Development of effective measures and guidelines at farm
level for aquatic animal health management and disease

control

AC
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BMPs on Marine Finfish

{‘;ﬁ-ﬂ

2
’*L Anstralian Government

I\ \{Lr%j") h #57  Australian Centre for

International Agricultaral Research

A Guide to Small-Scale Marine
Finfish Hatchery Technology

Sih-Yang 5im, Michaal A. Rimmer, Joebert D. Toledo,
Ketut Sugama, Inneke Rumengan, Kevin Williams
and Michael J. Phillips

| g _EN - v Australing Government
.
\- . -'I 3 et 57 Amstralinn Centre For
A
.\_[15".—/ Interantionnl Agricubiurl Research

A Practical Guide to Feeds and
Feed Management for Cultured
Groupers

Sih-Yang Sim, Michael A. Rimmer, Kevin Williams,
loebert D. Toledo, Ketut Sugama, Inneke Rumengan
and Michael J. Phillips




BMPs on Shrimp

Shrimp Health Management
Extension Manual

BETTER MANAGEMENT @ ——
PRACTICES @

e

for Tambak Farming in Aceh

@ The Marine Products Export Development Authority @
and
Network of Aquacolture Centres in Asia-Pacific



BMPs on Shrimp

Better Management Practices (BMP) Manual
for Black Tiger Shrimp (Penaeus monodon)
Hatcheries in Viet Nam

November 2005

International Principles for
Responsible Shrimp Farming

2006




CULTURE-BASED FISHERIES DEVELOPMENT IN LAO
PDR AND CAMBODIA

Perspectives on culture-based
fisheries developments
in Asia




Emerging Global Issues Programme

The Emerging Global Issues Programme provides policy guidance on key
strategic and emerging issues such as climate change, energy efficiency and
alternatives to use of fish meal in aquaculture feeds. The programme
endeavours to bring to public domain the positive aspects of aquaculture as a
significant contributor to food security and the livelihoods of rural communities,
and actively promotes south-south cooperation.

24
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NACA INITIATIVES ON ADDRESSING
CLIMATE CHANGE IN

"AQUACULTURE AND FISHERIES
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CLIMATE CHANGE IS

GLOBAL PROBLEMS

“Climate change is a global problem requiring

a global solution. It requires urgent efforts on

the part of every country, every citizen, every

business community and civil society. The
severity of cyclones, floods and other
consequences of climate change are

increasing. Strong disaster risk reduction and

adaptation policies will be increasingly
essential.”

Ban Ki-moon
UN Secretary General




AQUACLIMATE is a three year project (2007-20
Norwegian Agency for Development Cooperation (NORAD) and
coordinated by NACA

Collaborating agencies includes Bioforsk-the Norwegian Institute
for Agricultural and Environmental Research; Faculty of Fisheries,
Kasetsart University; Akvaplan-niva AS, Tromso, Norway; and
Department of Primary Industry, Australia.

OBJECTIVES

Aims to strengthen the adaptive capacities of rural farming
communities to the impacts of climate change in four countries,
namely; Vietnam, The Philippines, India and Sri Lanka;

The project developed future scenarios based on the current
trends, assess the potential adaptive measures for different aquatic
farming systems and prioritize better management practices,
suggest codes of practices and improved methodologies for such A

systems. >
Y



Vietnam (Vulnerability and adapta
for improved polyculture farming systems in ekong
Delta)

The Philippines (The impacts of climate change on
milkfish pond production in the municipalities of Borotok
Nueva and Dumangas, Panay Island)

India (Case study on the impacts of climate change on
shrimp farming and developing adaptation measures for
small-scale shrimp farmers in Krishna District, Andhra
Pradesh)

Sri Lanka (Impact of climate change on culture-based
fisheries of seasonal reservoirs in Sri Lanka and resilience
capacities of rural communities)



AC

Environmental monitoring &
early warning systems
for fisheries & aquaculture (2015)




ocuse
* Addressing:
* Current state of monitoring systems

* Potential for future development

* Two-way information flows:
* From authorities to fishermen/fish farmers
* From fishermen/fish farmers to authorities

The Mekong River Basin
Characteristics:

Area: 795,000 kni' (21)
Length of mainstream: 4,800 km (12}

Average discharge: 15,000 m'/s (8)




——

* NACA in collaboration with FAO and partners co-organized

the FishAdapt Conference in Bangkok, Thailand during 8-10
August 2016;

This is to provide participants the opportunity to share their
on the ground experiences in undertaking climate change
vulnerability assessments and implementing adaptation
actions within fisheries and aquaculture sector and
dependent communities.

* The focus is on applied vulnerability assessments and

adaptation planning and implementation activities but may

also include sharing of experiences on how oceanographic,

limnology, biological and bio-economic modeling

applications have been used to support specific adaptation

policy and planning activities within regions, countries, ohC

sectors and dependent communities. @%‘D



NACA CURRENT ACTIVITIES AND FUTURE WORKS RELEVANT TO CLIMAT
CHANGE ADAPTATION & MITIGATION

* Culture-based Fisheries Development in Cambodia Project

* Adaptive Learning in Sustainable Aquaculture Best Practices for Small-Scale
Shrimp Farmers in Thailand

* Organization of the Global Conference on Climate Change Adaptation within
Fisheries and Aquaculture - FishAdapt - Sharing Experiences on the Ground
and way forwards

* Cooperation with BOBLME Sustainable Management of the Bay of Bengal
Large Marine Ecosystem: Component 4: Improved livelihoods and enhanced
resilience of the BOBLME

* Strategic network programme to promote small-hold farmers in aquaculture
genetic improvement (NBIN) in a variety of environments and farming
systems

* The Installation of Monitoring and Early Warning System relevant to
Fisheries and Aquaculture in the Lower Mekong Basin



Education & Training Programme

The Education and Training Programme assists capacity building
among NACA members through the exchange and sharing of
knowledge and skills between members. Activities may take the
form of training course, study visits and resource person exchange.
The programme also supports the training components of the
other thematic programmes and serves as an outreach arm of
NACA. Regular training activities include three to four courses
each year on various topics of regional priority in aquaculture

development, such as:

-Broodstock Management in Aquaculture

-Aquaculture Business Management

-Marine Finfish Seed Production

-Aquaculture Governance and Planning

-Management for Sustainable Aquaculture Development

éh
www.enaca.org s
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NACA Contributions through Capacity Development by Country
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v Participants I_
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ICambodia 33|
IChina 153
Hong Kong SAR 7
India 213
indonesia 64
Iran 80
Korea (DPR) 2
Lac PDR 21
Malaysia 76
Maldives 6
Myanmar 19
Nepal 17
Pakistan 11
Philippines 60
Sri Lanka 94
[Thailand 194
VietNam 132|
Non member 280

1930

7] Participants




Gender Programme

The Gender Programme was established to ensure
that NACA implements the action plans on gender
mainstreaming within its activities. With a continued
interest in embracing gender integration among
relevant agencies, NACA aims to build up capacity
of members in gender mainstreaming in all its
undertakings, and motivate support and action
globally.

éh
www.enaca.org £
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Information & Communication Programme

The Information & Communication Programme extends
the outputs of the NACA work programmes to the
aquaculture community at large and provides a platform
for sharing information and experience. The major focus
of the programme is on electronic publishing and
extension. All NACA news and publications are made
available for free download via the NACA website. The
programme also assists partner organisations to build
their own capacity in electronic publishing.

é
www.enaca.org s
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* Sustainable development has been defined as
development that meets the needs of the present
without compromising the ability of future generations
to meet their own needs.

* On September 25th 2015, countries adopted a set of
goals to end poverty, protect the planet, and ensure
prosperity for all as part of a new sustainable
development agenda. Each goal has specific targets to
be achieved over the next 15 years



SUSTAINABLE
DEVELOPMENT
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* |ts best definition perhaps is given by Brundtland, not in Our
Common Future, but in an address (the Sir Peter Scott lecture)
she delivered in Bristol on 8 October 1986.

*  First, it requires the elimination of poverty and deprivation.

* Second, it requires the conservation and enhancement of the resource base
which alone can ensure that the elimination of poverty is permanent.

* Third, it requires a broadening of the concept of development so that it covers
not only economic growth but also social and cultural development.

* Fourth, and most important, it requires the unification of economics and ecology
in decision-making at all levels.
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UN FAO SPECIAL AMBASSADOR FOR ZERO HUNGER

On 17 Oclober 2016, Her Royal Highness Princess
Mishs Chakri Sirindhorn of Thailand became FAO
Spacis! Ambassado” for Zero Hungsr. :

UN FAO Special Ambassador
Har Royal Highness has dedicated many Royal
Projects o combat hunger and improve nutrition in
Wﬂmﬂmdﬁ.ﬁawmpadﬁc.
Har acospiance o ad as an FAQ Special Ambassador
ﬁxmww&l\eﬁ:aﬂmnﬂiesmmeregiunm
achieve Sustsinable Development Goal 2 - Zero
Hunger, by inspiring us to further encourage, engage
accsierate and amplify collective action to create
food systems that deliver for all people.

Bangkok, 17 October 2016

-— .

presented to

Her Royal Highness
Princess Maha Chakri Sirindhorn
of Thailand

The continuing challenge
of chronic hunger

&2% of the world's hungry are in Asia and
he Pacific

Thare are sfill 795 milion peopie who do not FAO’s approach to zero hunger A

==t enough ﬂ“&m'&:wv °’] using the 5 elements of the ZHC who is hereby designated
nAsie UN FAO Special Ambassador
e for Zero Hunger

(//g\

JQGtuime da Silva

- RRED——
e

E:?’.:"‘—-m griculture Organization of the United Nations



AN OUTLOOK FOR AQUACULTURE TECHNOLOGY DEVELOPMENT

TOWARD ASEAN COMMUNITY
by

Network of Aquaculture Centres in Asia-Pacific
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AN OUTLOOK FOR AQUACULTURE TECHNOLOGY DEVELOPMENT TOWARD

ASEAN COMMUNITY

\

Aquaculture Production in ASEAN

17,476,296 Tons (26.23% of world total production)
Aquaculture Production in Asia-Pacific

58,895,736 Tons (88.39% of world total production)
China

41,108,306 Tons (61.69% of world total production)
World

66,633,253 Tons (FAO, 2014)

Global demand on aquatic food is driving by population growth,
poverty and wealth

Y,



AN OUTLOOK FOR AQUACULTURE TECHNOLOGY DEVELOPMENT TOWARD
ASEAN COMMUNITY

Population
Brunei Darussalam

Cambodia

Indonesia

Lao People’s Democratic Republic
Malaysia

Myanmar

Philippines

Thailand

Singapore

Vietnam

TOTAL

ns

2.4
21.6

1.5
ns

1.3
4.6
ns

11.9
62.2

<5.0
16.1

21.8
<5.0
20.3
12.6

9.2

12.8




AN OUTLOOK FOR AQUACULTURE TECHNOLOGY DEVELOPMENT TOWARD
ASEAN COMMUNITY

-1t is expected that advanced biotec :
aquaculture sector in the ASEAN for meeting the global demand
for aquatic food in the coming decades;

-4 main areas where biotechnologies have been used in
aquaculture and fisheries include

((1))genetic improvement and control of reproduction;
((2))biosecurity and disease control;

((3))environmental management and bioremediation; and
((4))biodiversity conservation and fisheries management

BIOTECHNOLOGY (as defined in CBD is any technological application that uses biological systems, living organisms,
or derivertives thereof, to make or modify products or processes for specific uses)

KN
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AN OUTLOOK FOR AQUACULTURE TECHNOLOGY DEVELOPMENT
TOWARD ASEAN COMMUNITY

(polyploidy; gynogenesis & androgenesis; development of monosex populations &
cryopreservation)

Biosecurity & Disease Control
Aquaculture is differed from terrestrial animal culture and crops as water is a key
environment. It will need better management of intensive system.

Environmental Management & Bioremediation
(reduce impacts of effluent discharge, improving water quality & responsible use of water,
degradation of hazardous waste, detection of toxic algae)

Biodiversity Conservation & Fisheries Management

Diversity of species in culture of 230 species. Genetic diversity through captive breeding &
domestication, better understanding of population structure (effective population size), use
of molecular markers and principles of population genetics to assess actual levels of
genetic variability and change in wild population sizes.
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SWOT ANALYSIS OF
AQUACULTURE IN
ASIA-PACIFIC



CHALLENGES & OPPORTUNITIES FOR AQUACULTURE IN THE ASIA-PACIFIC REGION

STRENGTHS

* 89% share of global aquaculture production

* Political will & commitment

* Existing networks of aquaculture centres

* Existing scientific research, data collection, methods of good
governance, Best Management Practices, and sustainable
aquaculture management tools

OPPORTUNITIES FOR NACA & PARTNERS

¢ Increase demand for fish as human food

¢ Increase of aquaculture production, income and employment
e Empowerment and support to small-scale aquaculture

e Information sharing & transfer of appropriate technologies
e Increase awareness in market needs and environmental
integrity

¢ Increase adoption of BMP for small-scale farmers

* Promotion of South-South cooperation in aquaculture
development

 Improve capacity in aquaculture governance

*Plan for targeted streamlined financing mechanisms

WEAKNESSES

eLack of dynamic agenda for sustainable aquaculture
development

eLow production in small-scale rural aquaculture

eLimited access to aquaculture information and management
eLimited access to financial, market, technical services
elnadequate community-based adaptive management projects
eLimited communications with rural fish farmers

eimbalanced distribution of aquaculture production across the
region

eInadequate scientific research investment and cooperation
eLow financial support from donors & private sector (public-
private partnership)

THREATS

¢ Fish pathogen

* Genetic peril

¢ Risks of introduction of aquatic animal disease in Asian
aquaculture

¢ Climate change and extreme weather conditions impacts

e Tsunami impacts for Indonesia, Sri Lanka, Thailand, etc.

¢ Environment-aquaculture interaction

¢ Acceptability of aquaculture products related to impacts of
environment
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Priority Strategic Foresights from 2014-2019 and Beyond

Development for Poverty Rec
(sustainable intensification of Aquaculture, culture-base : "
women, youth and aquaculture development projects, increase of
sustainable fish production in reservoirs, community fish ponds and

school fish ponds, Adaptive Learning in Sustainable Aquaculture Best
Practices for Small-Scale Shrimp Farmers in Thailand)

e Emergency Rapid Appraisal of Amplification of Shrimp Disease
by Inbreeding

*Improve Communication between NACA and Its Member Country
Agencies

(NACA regional web-based GIS and communication among NACA
networks)
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Priority Strategic Foresights from 2014-2019 and Beyond

* Capacity Building Progra : Aquacultur
Resource Management, and Biodiversity e

* Mitigation and Adaptation on Impacts of Climate Change on
Aquaculture and Fisheries

+ Strengthening Cooperation and Coordination among Member Country
Agencies, NACA Partners, and Public-private Partnership

(project collaboration, organisations of forum, workshops, meetings,
technical trainings)
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