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Pangasianodon gigas
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=~ Drum fish Nibea mitsukurii

T AR TNE Marble grouper Epinephel us fuscoguttatus

AT — T )—r3—

Tiger grouper

Mycteroperca tigris

A=A Giant grouper Epinephel us lanceol atus
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% e Kuruma shrimp Mar supenaeus japonicus
NFAAL White shrimp Litopenaeus vannamei
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SyUF  RIEPAZE - RATEE | ERBVERE - HERBUBRRE IS EBR R R EiT i /) (SATREPS)
Bis

PrEHE - RATBES | &% (AR RD @ 248 9,560 /71

W HIM - 2012 4E 5 A | FEhkkRD « B RMA G KERID FEME R, heH)— K
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i 5 O FFH A pE 81T 1980 A D 720 75 tIZxf L, 2012 4121349 9,000 7 t & 10 f5LL Iz H#n
LTW% (FAO KpE#MEN) ., LarL, —hH T, ifZEAERITIEE 30 F£MIZH7->T 9,000 7 t
AiE CEH L, HARAADOBMEBEFOLEIICL > TEEDKED~OTFEE LM T 72D
X, BIEEZ B UTHENRAIRE2->TWND,

W7 CTIXRNBEEMO —~ RAEEMTHY | AFELBENRBEICE S TWL Z b, 2O
T OKEMMEEIL, HERBBE CORBRLARECBANGLEETH D, —FH, BIHILRGE
HEEE LTCoOMEE oD, WET7 P77 TOMMEICIT, BIEITORL TV D 2R #iEmE (7
A TET, aA, F=XrE) OBRMIERIET TR AR CE P, THMER WA
B (nF, AXF, IV R YY) 2RI, AEFEOBRREEET S TRIEARBIEGHE
AT N DEEPRDLNTND,

ZOXEIRMDOT, ZAEEH (LIF, XA L5ET) BUOFIXHSGMED @S W2 A2 E S
% TIRMARTUARTE > A7 L) ORI M E 72 R FHEAN O BB I8 2 F2 0 3 2 HuBR B 3R B k) s
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SATREPS) Z O3 ENZEGE L, 2011 FEICERIR S L7z,

ZOWHRE LTI, EFE, FABUPKEDOEBEHEEIZ ) Z AN TWD Z & DARERT
S CEIKESEOHEHMN IR 2@ C T, FEDS RERBEHR Y X7 5 HEOTZOOH
iz dLFEBFE T HKMEIZEL TWDH I ERFITFTHND,

2011 4F 9 A OFEMIGHE R &4, 2012 4F 1 A O FF&#EF+8 (Record of Discussions : R/D) @
EL WA R T (RO BB SIEED - OBIEHMMEERE 7o =7 M (LUF, TA
vy M) LFT) 2, 201245 4 X0 5EMOTETEMBINLTND,

7rYxs MEORRMAICHZ S 2014 4 10 HIZ, FAMIERRFET, ZhETOTrY
=7 OB EHER - ST oE L bic, MELSBOTMMEICONTHE L, %0 O 14
MOMEE ZRET L7200 EL2EL Z LR EZHMICTRI L E 2 —fi8 %2 50 L 7=,
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R 2 0 BEEA 2R L BRI R SR S D,
AL 3 0 M SRS B BR BN B FE S D,
RRAE 4 0 BB S BRI S D,
RS 0 BIEAEFEY O fEER T2 M - AR S &5 B3 BAR S b,

(4) #&A (2014 42 9 H R 4)

1) H A
HAFIRE : X154 (RMGME 14, SAHEME 144 (10.0 A/H ERIEH : 55
[=])
BA G - R 1% 7,000 5 m—ALrax A 3,200 77,
2) XA
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T - fEERIRME (MR PGE. IART MU —)
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(1 7

EREOHME
nY =7 b EEOERKE

7uY=7 b HEE BRI DO m ik AR T B PE IS L B A LW SR G EAT 2N B S S

éo

L T LOVEMEY AT ARREI N D BN EOME

KT Y =l SOBRIEEICL Y | B LWEHE S 2T LRI O IR E FIZEI LT
WD LTS D,

BT TRANEORES OBEBEIZEEICREN T RWA, NFEST
AR O—HTHHT VT AX* (Lates calcarifer), /N A =t (Litopenaeus vannamei)
R EDOHGEO AL R L LT R e BN R O EHITIEH TH L Z & &
e L7, FRICEN R & LT, = EREYLE O 558 T RE G HE T IR S8 E  (Early
Mortality Syndrome/Acute Hepatopancreatic Necrosis Disease : EMS/AHPND) @ 2 Wik @ B
FRZET B DH, EMS/AHPND 1%, M= BT WA T, YA 2 GLRME T U7 %
EoOox b &G CERREELZLLELL WS, Yoy bOWRET — AIF
EMS/AHPND DJRIK D 1 > Toh L mEME DO E 7 U 4 (Vibrio parahaemolyticus) @
BASTRIT 21TV, R BB FHELZFE, AU A7 —BHEEHKE (Polymerase Chain
Reaction : PCR) (2 X % EMS/AHPND O FiE O BRI LT, Aipdikix, BAJEH%
DIREEMFEZ T, Z A KEROEERBRIEE L TERASN TV, KERIT 2014 4 6
H21 RIZ, TV ARREZT > TARREZARL TWVD,

FREE 2 0 0 LW R A 2 B 15 L 7o 988 o 3K

KT xy NT, H UWEEENZ 855 L EHE X o7 8icEZ LT b &l
INb,

AKETOHHEIZE M LT CIP O¥E. 7 u =7 N4 CIP OF5LL FizkhT-% 56 4
Lo TWnW5b, YuvzZ FNEABRENLOMERVIZL D &, WHEOBMEF X, ¥ A2
JRE Licd &, BE LM - $IF2EH L TFREEZEm L T\ b, £72, BAA
BMHEN Y AZHET 2HEIE., BEMEO 7 rv—7 v 7R3 TbhTnb,

FRAE 3 ¢ Fhlvam U HEL

AAR « & A [EH T ORREND OB I I XX, 4 F TIZ 28 fi O WFJEH STAF
FEhTBY, BRI 18 . XA NX 10 W CTH 7=, TN bHO@wmLOKIT, FHL
Ba—Wmd LCIIRY BTt s, 7oy y Fo%k¥TlE, < OFFEKRE
MWERDZ O EWFES, MEOHEFRLCEED T, L OMXOIERKE . FifieE~
DEEPTENSI DL THREIND,




FERE 4 PR EZMET DT —0 v a v 7 EORMES
INETICHARUNBE LI U —ovay 7oz R2EBTHS, ZnbH0
ARy T, EID, FRIEE A MWD DDA CRgE SN0 Th o7,
—Ji. ZAM CIP IZiX, BROBIEER ZH\WT, EMS/AHPND °4F U A K AR > K
% (White Spot Disease : WSD) O FFHIZEA 2R IEEICE I F— 2B L TE72F N
WD EEMR LT,

R L BIEFBEROZDO DNA~— T —NEE S5,
<IBEE 1-1>~— T —ME SN D,
HEPSIRDL - R &Y
- T A% Y REERE (Deoxyribonucleic acid : DNA) ~— 4 — 3o AFEIzx L CH
FEINTWDH, NZHETIZZ A H— 2 )L—,3— (Mycteroperca tigris) M ON% ~ 71 A
(Epinephelus lanceolatus) , — EJHTlZ/SF A A =t (Litopenaeus vannamei) &7
v v (77 v %A J—, Penaeus monodon) NE EAN TS,
cNBZIETIE, IR O DNA~—h— (w4 7 a7 74 h~—7h—) OFMICH
T2 T, §E 1,000 L LD~ A 7 v T T A =T =¥ I,
T VT ARF LT O~ —bBICHEEEINTWDER, 7urv=7 hOEET
I8 HIEH @O DNA ~— 7 — B 2 ke L T1T7 9,

<FERE 12> F RPN BN AL SN D,

MR IR ER ST

CKERETTA Ty I RFF, ANFEH, TUVTARXX, NF AL, 7Ty I
AT —=IZOWTIHITERZER L T, AHBEONM 21T > TV 5,

- KERIZ, "FEOFERA~— I — 0O ZED B Y, BH OWUEZ @ U R R
EOFSNTWD, 7VT7 AXXTIE, KBREMEOFHMAED 5T\,

cUIAT I RFETIE, RXPAALA RN T T v 7 XA T —DRELRETA A
Ry MEBRERIN T ¢ LA (White Spot Syndrome Virus : WSSV) it (2 B4 % i s
T TN TS, TOFEE, SNP ~— T —0FE S, T b O
BTN D,

<$EHE 1-3>1 DLl Eo#SEMEX N ER SN D,
PP - B E 30
R LB 2 — AR T, PR AR B CES R O 1R £ CRFZEIEER L C
WR WA HEEH MK A2 ERR T D729 O DNA ~—Z — B ST\ 5,
ATVl POMBRFETITARVDS, KREERFICBVWTAZEHO 7 =
(Epinephelus bruneus) 1= 5T it f TSI A ERR S AL, AR SC & LT
WEINTVD,

<JEHE 1-4>2 DL EOF RN SN D,
MR . S a Yy MR ER




Vs MEETIE, AHEE L DNA ~— 7 —OB#ESCHHIBE 2 R8T 55 %
DR ZHED TV FETH D,

- EFEo7c®, DNA ~— 0 —BFE, FREH., BEFAEIN OMEITR 205803 T D
nTuns,

cNRFRARA LT T I A T—OE E WSSV HEDER FEITICB W T, B4
RAERNHE SN TV D,

A2 Y RN AR L B EE /SR I NS,
<FERE 2-1>f0fE = L OB RIE DN T D,

HEPHRPL : FHE &Y

- A a A A7)~ X (Pangasianodon gigas) & % ~ 5 A OAFEMIL A BT 5 72 D4y
F~—J1—% L Cvasa cDNA OFREr 7 ZFH L, AFEMILE KT 5 5 ik%
HCTH D,

< Z A CIP ITHFMERFTORBHHEICI T, v/ rEx R —, =~ (Nibea
mitsukurii) Z L > x> b & L7CMRBMEICIKE W T, ~ 7 2 OIFFEMIES =~
DRGACDEFERRIZEB R TH D Z L 2R L. ZTOFIEEFEALR,

c A2 I ANTXFEBRICFIHATRE R A A DR ABAFEEETH Y | 2 2% 7= I8 g
B A ME T2 L & Lic, LU, IREHER IR ARG &t~ D & MR £
DI RN EL T2, FREED DT OICINFEHIEZ BET 268N D D,

-+ 2014 4 3 H T, MR m iRz v T, IR R MG 2 5 Eo A2 I e A IR B PN Tl L
B % w5 FiE (MACS Antibody) 23 BURTEFERFZTRRE SN TWD, BTV E L
T=Y~ A (Oncorhynchus mykiss) DN MALZ 5% L. Z 4% 10 f5FEEEIC £ TR
i TR 72 HLR 11 T O REIZKII LTV D, FROFEZHW T, ~"ZEHOME
FEZAET TH D,

EONBHAIIA AL U THERRA L0 b4 AT AT ) 5 2 NZEOREILIEFIZED
ZENHIOEND, LENS T, RALEA AR ZENIIAFTT LI LT L ONEILT
H5,

<JBHE 22> Ly B hERDIFEMPEHFEIND,
EPRIRL - FHE &R0
cAarFFFv ALy hOFA & L CEJE O Pangasianodon J& D/ < X
ERELC, FvAADLI Ty ML LTHAT—TN—"—ZRE LT,
I LYy MEM DA OIS E (BRI OB ENRRR) A M LB
DA IV TERFITTH D,

<IERE 23> R F—Lt L= hOBBRATHENYT D,
EHRD : FEERBY
« N —oEFEM A T 1~ % Z ~%  (Epinephelus fuscoguttatus) @ 53k D A5l iR 1
B L E, Fr—HROAEMMAZEHRL, Fr—t L=y FOBKRE D




Mrii=.
c RF—¢ Ly vy bOBBROSHTEZ, 707 OB L TIT I,

BCR 3 - AT R YYE D BRI 3 BRFE S D
<FRIE 3-1> BIn FRBLOMMBENIENT S /B~ A 7 0T LA BBEIND,

EPRDL : FHE E B0

- 7)b~=t (Marsupenaeus japonicus) X O7 T v 7 XA H—D 2T~ r7a7) L
A DFIHATBE & 72 o 72,

c B A KRS A T — T — X — |2 Il D 7 B AR AT O E & PCR 77 A
~—Z&BF LT,

c INETOMEOERIZED , BIEOHBIKRE TIE~A 707 LAEETIIRL,
iEf PCR CTH G DBIRFRELOMITIZ AR THL Z ENHB L, ey
=7 FOBETIE, BIEFRIOMEBIEIT N TTRER~A 707 LA HD5WIEERE
PCR7 74 ~—DOEZ AR L+ 5,

T VT AXF TR FEIMEROINELED D TETH D,

<HRAR 3-2> M B E BB R T O F n TR S D,
ERRDL : GHEE R
CHEETIC, ~BA, BAT—T )=~ RFRAAL TV, TT v I HAH—,
7 = = B OREEEE R FEIMEFRONELZ KL TEY, BEICITIRITERE L,
- u T FOBRETIE, TYUTAXX OB FEINIEHRONEEZIT O,
CIRAEHNCIE, TR ORBRMEOBEFEAIE R 2 FEE RN 2 THHTES &)
23 %,

<$EHE 3-3>RIEMAEM D 7 F o HURBER DO B Z v Z R B D,

R IRIEER E N

cONHFRE T VT AXX TR &Lz Vibrio vulnificus &7 T AXR LA NNT 4T
t°7 (Oreochromis niloticus) “CHH X 417= Streptococcus agalactia @ == 7 Hi A
ZRIEST DO, TR & OB s T T 217 - 72,

cBATHI LAY R4 )L R L ARREESESE ™ ¢ /LA (Viral Nervous Necrosis : VNN)
X, BARTHBESNTZ Y A VA EDBEBEFREOHEMEZHR L, V7 F &I
TAARTHE SN TELL ORI TE LT EBH LN E R ST,

s W= N RFBEEITANT A TETOU 7 FUBEEIT>T0D, A E2TO®EM
#7253 K% 120 D> Streptococcus agalactia #kZ R H L. HUROMERIC L 5D~
F v DR A IR L T2,

IR & PR M 2 S T i iE R O R E 21T o T2,

s TuYy MEEIT VI F O LRl E FEERE L~V TEET D,

<IIE 34>V EH 1 OOFFEWMAEMDOT 7 F o RIS,
WM - Y r LT ER

Vi




T m Y7 MEFIE. DNA U F U RORNERT 7 F O BRZIT V. BR A HRGE
T,

<FEHE 3-5> MO BRE BLO A FIENHFE SN D,

MR FHEE B

A A BT REMT VT A EOBEEICHEFEL 5 2 TS EMS/AHPND OJRE O 1 5
ESNDIHEMEOBR CT U A OB TR 21TV, BB BB FHELZRE L
7=,

- PCRIREIC L 22WEZB% L, AtEx iR LT,

- ZOREIEIL, FAKEROAZ X — ROBREEE LTHETHHAINDIZED
2014 -6 H 27 HIZKERIZIAT 4 728 U CTRREEZ R LT,

Yl OB, T A NAVAD T ERICOWTIFREED 5,

iR 4 FHE AR AR A B A BERE S D
<FEHE 4-1> Bl H OE & 72 23 EET R BFE S L D

HEPHIRPL - FHE &0

-+ 2012 A2 3= v (Penaeus merguiensis) M OV HH, 7O T AR X x5t L LT,
SEIERFUNTREREE U, PRI LB KB HE 2 T AT B AR SR A 7
Bl U, EMERY 72 FEAM 2 BRAA L 72,

« RIRO AT F 2 U ORBGEFEIZ 31T 2 KM% & I T 2Rkt (EilE. 7 2
JBEFEY, X IV E) BT Lz, OWicikSW T, BEERBRO 7= OREfRE &
e L7z,

NFF OB NI RIETREEZWARDDIC B IV E T AR T
Z 7Y RIS X D fa kB2 FhE L7z, £ ORIR A S 3 FIRICHEM T D Ml
S, NPT voB A, 2o ) s TAZFYUF U BEXIUE
BLAIC L DR EMAET D,

- HRTOMRBROKER, A OEIS % 28%70 5 19.8% I8 & L 7= ikt & fERk L |
B OEIG O, BIREICKEREELRITIRN 2R LT,

<FERIE 4-2>RBFEENHFE SN D,

PR« FHE SRV

cNHHH NRNFRAA T, TUTAXXTEEHEREEORNGE LT,

CXFEIERMAIZIEBNT, I— I BHEAA XTI @H N K
B EoBRZIT ), RE~OEELZW LT D X oA,

cNFRAAZEROT VT AR A~ORGEHRER D 72 O JFUEHER 2 o, — iR %
SET LT,

c EORER, OFEOMEM (A Ak, XTI, B, LB BEX AKX, XA KX,
W, B ARXZ R hoEway I AT y) ORMNL, REEREO X
NI E LT, A ke (Squid Meal : SQM), F 7 Ew =3 77 ik (Corn
Gluten Meal : CGM) , fiifz % 1 Afi#} (De-hulled Soybean Meal : DSBM) 23 E&(X 417z,

Vii



- ERERBROKR, BT -2 0G0, RBEZ A7 FEOMENRLNERD
e B RER D FEf 2 I HE & 2 U E B OB &G DME TE 7,

< 3HERIZIE, T VBERNMLIE, NTFT AL DB~ REREZ s
ROKFE OV~ 2RE L, REFERORELZET 5,

SR 5 - EAEAEPEY O fEFE R T A - AR S S D BRSBTS N D,
<JERES-1>BEFEWEORNT Yy b7 v XA TRHBEIND,
EERDL - FHE E 0
c 20144 A, FATHRBETH2HEXRNTE, fio B2 RAENGE LT, BERAER
& (Enzyme-Linked Immunosorbent Assay : ELISA) v M2 kbvuAfa~J A 7
U— U %AT 5 7O OFREREEIE N L S vz,
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Summary of Mid-term Review Results

1. Outline of the Project

Country:The Kingdom of Thailand Project Title: Development of Aquaculture Technology for
Food Security and Food Safety in the Next Generation

Sector:Agriculture and Rural Cooperation Scheme: Technical Cooperation Project
Development (SATREPS)
Division in charge:Rural Total Cost (at the time of Review): 295,600(Thousand Yen )

Development Department

Period of Cooperation(R/D): May |Partner Country's Implementation Organization:

25, 2012-May 24, 2017 (5 years) 1) Coastal Fisheries Research and Development Bureau,
Department of Fisheries (DOF), Ministry of Agriculture and
Cooperatives

2) Faculty of Fisheries and Faculty of Science, Kasetsart
University

3) Department of Biochemistry, Faculty of Science,
Chulalongkorn University

4) School of Agricultural Technology, Walailak University

Supporting Organization in Japan:

1) Tokyo University of Marine Science and Technology

2) Japan International Research Center for Agricultural Science
(JIRCAS)

3) The Fishery Research Agency

1-1. Background of the Project

In the past three decades, global fish production increased more than ten times from about 7.2 million
tons in 1980 to about 90 million tons in 2012(FAQO). However, as catches from wild capture fisheries
leveled off at around 9 million tons a year during the period, increase of the production through
aquaculture is inevitable to meet the growing demand for fishery products due to expansion of the
world’s population and the dietary habitat change.

To this end, it is quite effective, from the standpoint of food security, to increase fishery products
through aquaculture in the Southeast Asia, one of the world’s leading producers of fishery products,
since infrastructures for fishery production has been widely established there.

Meanwhile, as aquaculture is an economic activity, it is necessary to stimulate the incentives and
maintain motivation of fish farmers to ensure its sustainability. In Southeast Asia, producing high
market-value fish, such as grouper, Asian sea bass, kuruma shrimp, etc., is required to sustain
aquaculture through establishing “the aquaculture technology for the next generation” rather than
simply expanding current production of low value targets such as tilapia, carp, catfish, etc.

However, investment on research and development of “the aquaculture technology for the next
generation” creates fiscal burden on the administration of the area, and requires human resources with
advanced and high level scientific knowledge. As a result, introduction of such technology has not been
achieved as expected yet.

Under the circumstances, the Government of Thailand requested the Government of Japan to
implement a SATREPS (Science and Technology Research Partnership for Sustainable Development)
project for establishing “the aquaculture technology for the next generation” and the request was
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accepted in 2011.

After the detailed planning survey in September 2011, and R/D signing by both the Thai and
Japanese sides in January 2012, the Project “Development of Aquaculture Technology for Food
Security and Food safety in the Next Generation in the Kingdom of Thailand” was launched with the
cooperation period of five years.

1-2. Project Overview

(1) Overall Goal: no overall goal is set up.

(2) Project Purpose: Advanced technologies for sustainable aquaculture and high quality products
are developed.

(3) Output:

Output 1: Genetic and molecular markers for selective breeding at the molecular level (growth,
disease resistance, stress) are developed.

Output 2:  Surrogate broodstock technology for aquaculture is developed.

Output 3: Practical method for health management is developed.

Output 4: Alternative protein source of fish meal and broodstock diet are developed.

Output 5: Technology for detection and reduction of chemical hazards in aquaculture products is
developed.

(4) Inputs (at the time of evaluation (2014.9))

The Japanese Side
Dispatch of Long-term Experts: 1 Project Coordinator: (28.6 M/M)
Short-term Expert: 14 Short-term Experts (Researchers) (10.0M/M/55trips)
Provision of Equipment : Approximately 168 million yen.
Local Cost: Approximately 32million yen

The Thai Side
Allocation of CPs: 105
Land and Facility (Office space for Japanese Experts, laboratories, etc.)
Operation Cost : 106.2 million yen (2012-2013, salary of CPs, reagents, utilities, etc.)

2. Joint Review Team

Japanese Team Members Thai Team Members

(1) Mr. Satoshi CHIKAMI (Leader), Leader/ (1) Dr. Uthairat Na-Nakorn (Leader),
Senior Advisor, JICA Professor, Kasetsart University

(2) Mr. Naoki YOSHIKAWA (Planning and (2) Dr. Nuanmanee Pongthana, Senior
Management), Team 1, Agricultural and Rural Expert, DOF

Development Group 1, Rural Development (3) Ms. Patchara Kosinanont, Development
Department, JICA Cooperation Officer, TICA

(3) Dr. Hideaki HIGASHINO (Evaluation
Analysis), Senior Consultant, RECS
International Inc.

(4) Dr. Makie KOKUBUN" (Science and
Technology Evaluation), JST Program Officer/
Professor, Graduate School of Agricultural
Science, Tohoku University

(5) Mr. Masayuki SATO"(Planning and
Evaluation) Principal Researcher, Department of
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International Affairs, JST
*:0bserver

Period of Review October 5-18,2014 Type of Evaluation: Mid-term Review

3. Results of Evaluation

3-1. Project Performances

(1) Project Purpose: Advanced technologies for sustainable aquaculture and high quality products
are developed.

Indicator 1: The number of species with improved aquaculture technologies

In the 1°" half of the Project, some remarkable achievements have been already reported. For
example, the Project has developed PCR test procedures (diagnostic procedures) for EMS/AHPND
(early mortality syndrome/acute hepatopancreatic necrosis disease) that has caused great damage to
shrimp culture in Southeast Asian countries including Thailand.

The procedures were developed based on bacterial genome analyses by a research group of the
Project. After the validation of accuracy, they were adopted by the DOF as standard diagnostic
procedures for EMS/AHPND and made public via a media release in June 27, 2014 by DOF.

Based on these facts, it is presumed that the foundation of technology development is being laid.
Indicator 2: The number of researchers provided with advanced aquaculture technologies

56 Thai researchers, in total, were sent to Japan, which is more than half of the total Thai researchers
involved in the Project. After participating in the training in Japan, they have conducted research works
utilizing knowledge and experiences obtained in the training.

Therefore, the Review Team considered that the number of researchers provided with advanced
technologies was reasonable.

Indicator 3: The number of scientific papers

According to the information given by the Japanese and Thai researchers, 28 papers in total were
prepared so far, 18 by the Japanese and 10 by the Thai side.

The number of scientific papers so far prepared is considered satisfactory at the middle point of the
cooperation period. In the 2" half of the cooperation period, it is expected that more papers will be
prepared, including co-authored papers by the both countries, as various research results can be
compiled into scientific papers.

Indicator 4: The number of the workshops and/or seminars that disseminated project outputs

In total, 12 seminars and workshops have been held so far by the initiative of the Japanese side. The
workshops or seminars so far held were mainly to share research activities among researchers for
executing the research activity smoothly.

Meanwhile, according to the interview to Thai researchers, seminars inviting farmers and fishery
industries, and so on, were conducted to disseminate information about prevention of EMS/AHPND,
WSSV, etc.

(2) Summary of Output Achievements

Output 1: Genetic and molecular markers for selective breeding at the molecular level (growth,
disease resistance, stress) are developed.

Indicator 1-1: DNA markers are developed.

* DNA markers have been developed for various species including tiger and giant grouper and shrimp

(white and black tiger).

* For groupers, analyses were made on DNA marker utilization between relative species, and more than

1,000 markers (microsatellite markers) were developed.
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*

As for Asian sea bass and shrimp, markers were developed and will be continued for parental diagnosis
in the 2" half of the Project.

Indicator 1-2: Evaluation technique for detecting useful traits is established.

*

Families of grouper, Asian sea bass, white shrimp and black tiger shrimp were created for detecting
useful traits by DOF and Walailak University,

In DOF, evaluation of traits of grouper related to growth has been under progress, and findings have
been obtained through monthly measurement.

As for Asian sea bass, hypoxia-tolerant traits are being evaluated by DOF.

Walailak University conducted molecular gene analyses related to growth and WSSV tolerance in terms
of white shrimp and black tiger shrimp. As a result, SNP markers were identified and being evaluated.

Indicator 1-3: At least one genetic linkage map is established.

*

No genetic linkage map of the target species has been prepared yet. However, DNA markers were
developed for preparation of a genetic linkage map of the target species.

Regarding grouper, a genetic linkage map of kelp grouper (Epinephelus bruneus) was prepared at
TUMSAT for the first time in the world and reported in a scientific paper (“A genetic linkage map of
kelp grouper (Epinephelus bruneus)”, Aquaculture, 414-415. 63-81. 2013) based on microsatellite
markers. However, more dense genetic linkage map is required.

Indicator 1-4: At least two useful traits are identified.

*

According to the original research schedule, relationship between the useful traits and the DNA markers
will be examined and families with useful traits will be selected in the 2" half of the Project.

For the purpose, currently, development of DNA markers, creation of lineage, and development of
techniques to evaluate useful traits are being implemented.

Molecular genetic analysis, conducted on the traits related to growth, and WSSV-tolerance of white
shrimp and black tiger shrimp, had promising results. Further analysis of the traits is expected to bring
more significant findings and achievements.

Output 2: Surrogate broodstock technology for aquaculture is developed.
Indicator 2-1: Cell transplantation method is established for each target species.

*

A detecting system to identify reproductive cells of Mekong giant catfish (Pangasianodon gigas) and
giant grouper (Epinephelus lanceolatus) was developed by using homolog of vassa cDNA as a molecular
marker.

For marine fish, with tuna as a donor, and drum fish (Nibea mitsukurii) as a recipient, it was confirmed
that transplanted oogonia was taken up into reproductive gland of the receptor in Japan and Thai CPs
learned it in the training in Japan.

Concerning giant grouper, as male fish was difficult to obtain for experiment, attempt was made to
establish a cell transplantation method using oogonia.

Oogonia transplant is not so efficient as spermatogonia transplant due to small cell population of
oogonia. In order to improve the efficiency, oogonia concentration is required.

For the purpose, antibodies that identify and help concentrate germ cell population including oogonia
were searched in Japan and Thai CPs learned it in the training in Japan.

As a result, a stainable antibody that recognizes oogonia of rainbow trout was identified in March 2014
(MACS antibody). Similar technology will be used for the target grouper.

Indicator 2-2: Recipient species are identified.

*

*

Candidate recipient species were chosen: Small-sized species of genera Pangasius for Mekong giant
catfish and tiger grouper (Mycteroperca tigris) for giant grouper.
Appropriate timing of transplantation is being clarified through examination of timing of PGC
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(Primordial Germ Cell) migration.

Indicator 2-3: The donor-recipient relationships are established.

* After transplantation of the donor cells into the undifferentiated reproductive gland of marble grouper,
donor-originated germ cells were traced to evaluate the donor-recipient relationships.

* The transplant experiment will be implemented again during 2014.

Output 3: Practical method for health management is developed.

Indicator3-1: Profiling array for gene expression is developed.

* At present, microarrays are available for two Penaeid shrimp (Marsupenaeus japonicus and Penaeus
monodon) species.

* |n addition, quantitative PCR primer that can be commonly used for tiger and giant grouper was
developed for analyzing immunological gene expressions.

* Based on the results of the research so far, it is considered that the quantitative PCR primer can be used
effectively to analyze gene expressions of target species. Therefore, in the 2" half of the cooperation
period, the research will aim at developing profiling array or designing quantitative PCR primers to
enable comprehensive analyses of gene expression.

* For Asian sea bass, information and data about gene sequences will be gleaned.

Indicator3-2: Immunological genes of fish and shellfish are cataloged.

* Currently, immunological genes of giant grouper, tiger grouper, black tiger shrimp, and kuruma shrimp
have been catalogued; therefore, the indicator was almost achieved.

* |n the 2™ half of the Project, collecting information and data about gene sequences of Asian sea bass will
be conducted.

* These catalogues will be arranged for researchers to use on the standard personal computers.

Indicator3-3: Candidate antigens of vaccines for pathogenic microorganisms are identified.

* Immunological examinations and genome analyses were conducted to identify major antigens of Vibrio
vulnificus found in grouper and Asian sea bass and Streptococcus agalactiae found in Asian sea bass and
Nile Tilapia in Thailand.

* Through partial genome analyses of iridovirus and nervous necrosis virus, it was confirmed that these
viruses share homology with those found in Japan. Therefore, vaccines that were developed in Japan can
be candidate vaccines for these viruses prevailing in Thailand.

* Kasetsart University researchers focused on Nile Tilapia. About 120 isolates of S. agalactiae were
collected from tilapia farms of all regions in Thailand. Candidate antigens were selected for functional
vaccine based on serotype of the antigen.

* Characterization of each serotype has been conducted including pathogenicity and immunogenicity.

* Analysis and evaluation of functional vaccine are being conducted in laboratory scale.

Indicator3-4: At least one practical vaccine for pathogenic microorganisms is developed.

* In the 2" half of the Project, DNA and formalin killed bacterial cells vaccine trials in the field will be
executed to verify the effectiveness.

Indicator3-5: Practical method for health management is developed.

* Genome analyses were conducted in terms of bacteria causing EMS (early mortality syndrome) and
AHPND (acute hepatopancreatic necrosis disease) in Southeast Asian countries including Thailand as
well as China.

* Based on the analyses, PCR test procedures (diagnostic procedures) were developed and its effectiveness
was verified.

* The diagnostic procedures were regarded as standard methods of DOF.

* The achievement was made public via a media release in June 27, 2014 by DOF.
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*

In the 2" half of the Project, preventive and control measures will be studied.

Output 4: Alternative protein source of fish meal and broodstock diet are developed.
Indicator 4-1: Broodstock diet is developed.

*

Broodstock diet with various protein sources as ingredients and essential nutrients for maturation was
produced and the qualitative evaluation was commenced in 2012.

The target species of indicator 1 of Thai side is banana shrimp (Penaeus merguiensis), grouper and

Asian sea bass broodstock.

The study on variation in biochemical composition, fatty acids, amino acids profile and vitamin E in
eggs and tissues of wild banana shrimp (Penaeus merguiensis) in different stages of sexual maturation
was completed. Based on this information, the diets for the feeding trials were formulated.

The feeding trial was conducted to investigate the supplemental effects of vitamin E, astaxanthin, taurine
on reproductive performance of banana shrimp broodstock. The obtained results will be applied to the
next feeding trial, which will be held in the 3" year of the project, in order to evaluate effectiveness of
combination of taurine, astaxanthin and vitamin E as ingredients of banana shrimp broodstock diet.
Based on the results of experiments of feeding trials, broodstock diet containing 19.8 % of fish meal,
reduced from 28%, was produced in Japan. Along with it, it was confirmed that the change of fish meal
content did not have significant effect on the amount of intake.

Indicator 4-2: Alternative diet is developed.

*

*

The target species of indicator 2 of Thai side is white shrimp, grouper and Asian sea bass broodstock.
Comparative study was made among meat meal, corn protein concentrates, and high protein DDGS
(Distiller’s Dried Grains with Soluble) to clarify effects on growth of marine fish such as sea bream, etc.
depending on the protein sources.

Candidate raw materials of diet for feeding experiment on grouper, Asian sea bass, and white shrimp
were selected and a part of feeding trials was completed.

As a result, alternative protein sources (squid meal (SQM), corn gluten meal (CGM), and de-hulled
soybean meal (DSBM)) were identified, out of 9 candidate protein sources.

Based on these experiments and trials, basic data was obtained and analyzed to clarify the properties of
alternative protein sources and assume suitable composition of raw materials thereby enabling evaluation
by implementing feeding experiment.

As amino-acid composition was analyzed for the diet, necessary amount of lysine and methionine, often
scarce in vegetative protein sources, were determined.

Optimum level of selected alternative protein feed ingredients in white shrimp with supplementation of
some amino acids will be determined in the 3" year.

Output 5: Technology for detection and reduction of chemical hazards in aquaculture products is
developed.
Indicator 5-1: Prototype of identification Kit for hazard chemicals is developed.

*

Optimum protocol for detecting leucomalachite green (LMG) by ELISA method was developed in April
2014. The protocol was designed to have the sufficient sensitivity (less than 2ppb), recovery rate
(75-120%), and repeat accuracy (CV will be less than 10%).

Thai researchers are now validating the protocol. If the protocol has problems, it will be
modified/improved.

The protocol would be applicable to the monitoring of Asian sea bass, shrimp farms and shrimp
hatchery.

Changes of gene expression in fish exposed to LMG were examined and suitable genes were identified
for the monitoring in June 2014.
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*

Based on the information, 2 prototype tool kits for detecting LMG would be developed in the 2" half of
the Project.

Indicator 5-2: Technology for reduction of chemical contamination in aquaculture production is
developed.

*

Malachite-decomposing (decolorizing) bacteria were collected from the sediment of shrimp farms and
fermented food products as well, and 222 isolates were isolated from 109 samples.

As a result, 10 strains showed a good decolorizing efficiency, and were preliminarily classified into 5
groups.

Among the representative strains from each group, strain J29-3 showed the highest malachite green
(MG) decolorizing efficiency (80%) in nutrient broth containing 500 ppm MG after incubated at 37
degree for 48 hours.

In the 2™ half of the Project, further analysis will be conducted in terms of utilization of those strains.
A comparison study of adsorption percentage of various adsorbents for 100 ppm LMG. Activated
charcoal showed the highest adsorption percentage, and zeolite was the second effective adsorbent for
LMG adsorption. Zeolite was selected to remove LMG because its adsorption ability and cost. Further
study will be made on how to apply the adsorbent in the fish farm.

3-2. Summary of Mid-term Review Results
Evaluation results based on 5 evaluation criteria are as follows:

)

)

©)

(4)

()

Relevance: High

Relevance of the Project is High as it is relevant with Thai development policy, the needs of
beneficiaries, as well as the assistance policy of the Japanese government.

Effectiveness: High

The Effectiveness of the Project is High as some remarkable achievements such as development of
diagnostic procedures for EMS/AHPND were made. It is also pointed out that through trainings in
Japan and the follow-up instruction in Thailand, Thai CPs had obtained knowledge and skill necessary
to conduct research works.

It is considered that foundation is steadily being laid to achieve the Project Purpose: “Advanced
technologies for sustainable aquaculture and high quality products are developed.”

Efficiency: High.

Efficiency of the Project is considered also High. Input by the Japanese, such as training in Japan and
provision of equipment greatly to the achievements in the 1% half of the Project. Thai side also made
appropriate input. Experienced and capable CPs were assigned and showed commitment to the research
work and also contributed to the satisfactory achievements of the Project.

Impact:

The Project has developed PCR test procedures (diagnostic procedures) for EMS/AHPND (early
mortality syndrome/ acute hepatopancreatic necrosis disease) that has caused great damage to shrimp
culture in Southeast Asian countries including Thailand.

The procedures were developed based on bacterial genome analyses by a research group of the
Project. After its accuracy was validated, it was adopted by the DOF as standard diagnostic
procedure for EMS/AHPND and was made public via a media release in June 27, 2014 by DOF. It
is expected that various impacts will be generated in the 2nd half of the Project.

Sustainability:

There is no serious concern about the Sustainability of the Project at the time of the Mid-term Review.

3-3. Factors promoting the production of effects
3-3-1. Factors pertaining to planning
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No particular factors pertaining to planning were recognized.
3-3-2. Factors pertaining to the implementation process
(1) Intensive training in Japan and follow-up by the Japanese researchers
At the initial stage of research activities, training of experienced researchers, who were supposed to
take leadership in each research group, was intensively conducted in Japan, then, trainings of young
researchers followed. The training was effective for smooth implementation of the research activities in
Thailand.
(2) Collaborative Relationship among the Japanese and Thai Research Organization
Collaborative relationship of the Japanese and Thai implementing organizations has a long history
(more than 10 years), and contributed to smooth implementation of the Project.
(3) A Japanese Researcher stationed in CFRDC, Krabi
A researcher, who graduated from Tokyo University of Marine Science and Technology, has been
stationed in DOF Krabi since December 2012, and contributing to technical instruction to Thai CPs and
information sharing with the Japanese side.
(4) Commitment of Thai CPs
In addition to the training in Japan and follow-up by the Japanese researchers, it should be emphasized
that Thai side assigned capable and hard working CPs to the Project. Commitment of Thai CPs assigned
to research activities, in addition to the training in Japan, and the follow-up instruction in Thailand, is
considered one of the contributing factors to the satisfactory progress of the Project in the 1* half of the
cooperation period.
3-4. Factors inhibiting the production of effects
3-4-1. Factors pertaining to planning

No particular factors pertaining to planning were recognized.
3-4-2. Factors pertaining to the implementation process

No particular factors pertaining to planning were recognized.
3-5. Conclusion

The Joint Evaluation Team conducted the Mid-term Review of the Project based on five evaluation
criteria, through site inspection, interview to stakeholders (Thai CPs, Japanese experts, and fish
farmers, etc.) and a series of discussion with Thai governmental officials.

The Project was evaluated highly in every respect.

Relevance of the Project is High because of high relevance with Thai development policy, Japan’s aid
policy and strategy, as well as the needs of beneficiaries at the time of the Mid-term Review.

The Effectiveness of the Project is High as some remarkable research achievements such as
development of diagnostic procedures for EMS/AHPND, and technical transfer to Thai CPs. Efficiency
is also High as Input by both the sides greatly contributed to the Output achievements.

As for Impact, already some remarkable technical impacts including the development of diagnostic
procedures for EMS/AHPND was reported, and more will be expected in the 2nd half of the Project.

There is no concern about the Sustainability at time of the Mid-term Review.

Based on these analyses, the Team concludes that the Project has made good progress so far and is
expected to achieve the Project Purpose by the end of the Project cooperation period; May 2017.

3-6. Recommendations (Details are in the Chapter 5 of the Joint Evaluation Report)
3-6-1. Dissemination of Research Outcomes

The diagnostic protocol of EMS/AHPND has been disseminated to shrimp farmers through
collaboration between the Project and relevant authorities. The Team recommends that the Project make
more efforts to disseminate the outcomes of the Project, since it is expected that more outcomes will be
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produced in the 2" half of the Project.
3-6-2. Revision of Project Design Matrix (PDM)

The Team recommends that indicators for Project Purpose and Outputs be objectively verifiable to
evaluate the attainment of Output and the Purpose of the Project. The revised version of PDM is to be
approved by the JCC. The suggested points of revision are shown as below:

* Indicator for Project Purpose for clarification

* Indicator for Output for clarification

* Modification of some terminologies

3-6-3. Collection of Baseline Data and Monitoring to Verify the Achievements

The Team recommends the Project to collect data according to the revised indicators to judge the
degree of achievements.

The Team also recommends introduction of a system for assessment of researcher’s capacity
development by the group leader based on the indicator 2 of the Project Purpose of PDM.

Research progress has not all been properly managed with reference to the indicator of the PDM in
each Output, although the Project Research activities have been reported in the Project Progress
Meetings held every 6 months. Thus, the Team proposes that all research progresses both in Thailand
and Japan should be reported according to the indicators in each Output of PDM in the Project Progress
Meeting. Overall achievements according to the indicators of the Project Purpose should also be
reported.

3-6-4. Strengthening of Collaborative Research Activities

It seems that some of the research activities have been conducted independently by either the Thai or
the Japanese side. However, given the concept of the SATREPS, the Team expects that collaborative
research activities implemented jointly by the both parties should be further emphasized. In the 2" half
of the cooperation period, it is expected that co-authored scientific papers will be increased as a result
of enhanced collaboration.

3-6-5. Special Notes on Technical Aspects
(1) Construction of Genetic Linkage Map and Identification of Useful Traits

Care must be taken on families of grouper those are prepared for analysis of a linkage map. The
families for detecting QTL are also important and should be prepared now. The researchers should
prepare detailed methodologies under close supervision of the Japanese expert on how to prepare a
linkage map and how to find the useful traits (mapping of QTL).

(2) Health Management; Functional Vaccine

- It is important to continue the study on isolation of Streptococcus agalactiae in Nile tilapia without
intermission, due to possible mutation of the bacterium.

- The researchers should confirm the resistance of the vaccinated group (vaccinated with formalin killed
Serotype 111) to different serotype of Streptococcus agalactiae (Serotype la)
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MEE  (Vibrio parahaemolyticus) OEARFEHT 24TV, FHEHI BB FHLZRE LT,

c ZOREEIX, FAKEROERENBEEE LTHRGTHAINDIZEID, 2014 4 6
A 27T RICKERIAT 4 7T HBL TRREEHER LT,

- 7a V2l FOBRYTIEH, VANV RD T EBBRIZOW TR EZED D,

R LD
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=

EERCIR DL

B
&

<mRHE 4>

2 58 S AR R 23
PR SND,

1. Mok & 72
% A SRR PR JE &
oo

- 2012 FFiZ

« RIRD /AT F T E ORI

c HARTOREERBROMEE, AHOEE%E 28%005 19.8 %!

3FF ¥ (Penaeus merguiensis) M ONZHH, TUOT AXF2R(%H L LT, &
FXFERZUAVFEEFRE L, MBI L ERREREE S AT B ARG 2 ERR L.,
TEVER) 72 30 2 B 4G U 7=,

BT 5 MM EINCB T Dy ENEE. 7/ #

FpR, B2 TV E) 258 T Lz, WIS\ T, FHERER 0 72 o O R EfRE 2 Ek L 72,

cNFF OB RIETEEEZTARDL DI, EXIVE, TAXXFYVUF U X

7 U U
S, Nz e o a AR
DNRAERFET D,

LG ERBR A LN LT, TOMEEE 3 FERITERT 5 MR BRI K
TLEUVY, TARAEXRH LT, EXIVEBRAICEK

THD L7t 2 ER L. fk

DEIG O, BREICKIRPELRIS RV L 2R L,

FHE SR Y

2. RBREREL S B %E &
no,

« NHHL
CXFEIERMBEICBNT, I—FI =, BREAA XZ N BHE NI BETRE

T NANFRAALZEROT VT ARF~OFGEHRER D 72 8 O JFEHEEAH % T |

- ZORER, 9B OB (A VK,

O3 AERICIE. T MAERMLUE.,

NFAALZTE, TOTAXX2fBEEORSELE L,

R EDIERBREITV., BE~OEELZP LT 5L IRLTz,

B A E T
L7z,

FHF7 I, ZUEEH, L BEEAAX XA B
W, BIFZAREZ 7 huEaavlZusy) Orpng, RO Z 37 ]
& LT, A Ak (Squid Meal : SQM) . 7€ r 2> 77 L (Corn Gluten Meal :
CGM). fiif &« Xfa¥t (De-hulled Soybean Meal : DSBM) 733 iZi 7z,

c FERRERBROBER., BT -2 BB, RBEZ RV FEOWRERHGNERY | (G

RO M & AT EE & T A RBE R OB SHIE B IE TE 1,
INF A A = E O~
FEtO L~ EREL, (BRI OB EET T 5,

RS T PED

RIS R Y

R

& 1=

AR

-
&

<R 5>

0 A PEA) O fE K
Z R AR S D Bl
BRSNS,

1. AELEWHE O
H¥y ho7m b4
ATHRREEND,

cnAfavI A N7 = OMHEE 2ppb BIN, HRIMENLEE 75~120%., #:V K

+ 2014 4 A, AATHRETSAELOTE, Mo amiigg e LT, BERENE

(Enzyme-Linked Immunosorbent Assay : ELISA) % v M XkbunAfa~J A h7U—>v
B AT 5 72 OFB LS L STz,

U A
(CV) 20%LINDHEETT VT AXF, NI AL EHBBEL L RS Toe=41

A EUES T AR

R 2 45




A DRI N—T PONTEOHEDRAEZAT> TR Y | fERICE > TIHITEDEEL

179 T,

*2014E 6 ., mAaxwTIhA MU —rBRKRTROBRFREAOEILEZ ST L, v A

A TAA NV = DE=F ) 7 IRERBIGFERE LT,

cuT=l FOBETIE, INHLDHERERKIC, 250V —Fy bOTu b FATPRHE

WRENDTFETH D,

2. WIHAEEY DILH:
WEIG R RS &
o 3B S
60

C T UMM ORI, RERMLREND, v T WA N — e (BiE) TOMEE

FRE LT, ZORE, 109 % T b 222 ORPSHEBES LT,

COIHT LR R, AR AR T 10 MOEAF T, 52D L —TICHE LT,
< J29-3 LIEIENDE DR BWVBLERES (80%) b DI LR ah o7z (500ppm D~ T H

AN = EEOEMT, IRE 37°C, 48 FRfiLEHE),

Tl FOBYETEH, ZTHHOMEDERIZOWTOIEELIT I,
cEF 7. WEANCLD 100 ppm v A awThA TV = DO RBHRBREITo 12, WAERE

I b@m»oT=ORIENR, WWTEL T A FThotz, LML, 2 A MEEIRLI-ME
R EFITA e awT A N TV —vOREAELE LT, SBROMEEEDDL Z L &
L7,

GRS




4—4 Jovzy FEEZOFERKR
Tavxr FARE GO R WAEICB W T, B DR E R AT EAEEICLE R LWy
BIAEAT DR S D,

AT, CEHE (e v =7 FoESREERLE), BERE~OHEME, /1 22—
BGHEEZE L CTHERZNEL, 7oV =7 FOIFEINREARE LTHEEBVEATHND Z k%
R Lz, UTIZ, 7mry=7 FERREOE D LICERRUEZ BRI LR e iR T 528, e
Y7 NHEEZHDD D PDM OFEIZOWTIE, Bl HVEN b onAs L, BIEICKS
7Fuy=7 FOEMRNOEER, BEHNRHEDNRETH -7,

FERE 1 3 L OWEIEHT R S D s E o fE 5

A7av=7 bOWBAHMBIISERTHY . TORPER, ZIEICh- 228 B EER O 72D D
Yl et - BHEYIM & b2 DN D, AREEITIE TH LOEIHEN 23 S 2 o FEEEE
DEABRH R TTRINTHRNEODO, THEOEWANZIEH, 7V T AXX, NF AL 7
E DRI G O S e e BIHEANBA R IXNER ThH 5 = & 2l L=,

BEIZ, av=7 bORPET, BIHHEMAEOE CENLZE/BL N O0ETFb TS, £
DRFEM 72 H O, EMS/IAHPND (138 1 i e B/ FENREE SEIE) O ZWIE DB TH 5,
EMS/AHPND 3= EICRIET H = EIEYYE T, ¥ A 2L HM 7 V7 £ E T, = E&RIHIZHER
R EZLESLTE T, 7Y SO T V— 713, Z OFFEAME (Vibrio parahaemolyticus)
DB TN 28 U CHRREE T2 EL, PCR T A ML 2BEFIEORBICKI LEZ, &
RV, BB ORBERIEEZR T, XA KEROEERBRILELE LTRASNTEY ., KERIT
2014 -6 H 27T HIZ T L ARE #1To THREZ AKX L TV 5D,

HEMT, CNOOFEENLATB D27 FOIFIERMEFEHZBEL T, XAITTHLY
BT AT LR OEBENERICE LN TS EHIB L, FEEIIAEIC RS T 20N
OO, Tz METHEE TIZ, EMS/AHPND DOZWHEDIZINT G Fl 2 BB 3 S,
SEIERAREICH LT, FTLWEFEINOBEHN R E 725 EHIFT 5,

FREE 2 0 0 L W R 2 B 15 L 7298 o 3K

Tu Y= FOFIYT, BEIZ 56 4 DX Al CIP BNAFHEIZSIML TW\WD, Ziuk, 7uy
=7 hOECIP DXL EIchizs, 7av =7 FEBENLOBEERY ICIE, FHESME
X, XARE LS L B L2k - Bl AR LTI E 2 Eii L T\Wb, iz, BAR
ANEMFRIZ, FAWERFICHED 7 0 —7 v 7 %2{7oTn5, Lo T, &I, H LWVEIHE
FlT 2815 Lo eH 13, +o 8l EZE L Tn D b o Ll L,
—ﬁ\%m_ﬁxwﬁn%ﬁ\meaﬁ&ﬁ%\gwﬁﬁwv&waif G LTV D07
EIZOWTREHIZ2IERIZOWTIX, FHESIMEBERLUSNOT — 2 %155 Z ERREETH -7z,

FRAE 3 ¢ A am U A

HA « &2 A BRI G OBERE S OB &I I LiuE, 4 F TIZ 28 fMOFEm AR SN
TEO ., WHRIZHAMD 18fH, ¥ AN 10 ThH-o7e, TNHOMIXOKIE, Ym =2 b
MR L LTI RN AR TE 5, 7uy=7 FOBETIE, L OMERENLERD LD
EHIRES L, BAR - ZFAEMBEE O E GO, < OFMSIOIER L . FisE~DOEH 7 &



nNoboLFHIND,

fRIE 4 WFERR ZWE T 67— v a v 7 E OB
IhETIT EIK1E'7D>F'¥?J1&LK'E:T~<E‘7~7‘/5 v OEIT 12 BITHDH, ZNHDA R
MX, Ei, WFEEEZ HEICED D7D EE M TSN b DO ThH o7, —J7. Z Al
C/P 2%, ra%%ﬁ%%%%?mf EMS/AHPND °7K 7 A k A7K » kg5 (White Spot Disease :
WSD) O FBHICBE T 2RREEECE I T — 2@ L CE BB WD I LR LT,
TVl hOBYETIE, MIEREN ERDZERTFRIN, 7uvzs NOSIEOBRE b
T, FRMEEZRET IV -7 a v 7RI T —PEELBESND Z EBHES N5,

4—5 FEEIOER
(1) 7% S A il

2 AMDB5 SDOFEMERER OKER, P —bKFE, FadurarR¥E U747y
K, AT F V=K% 1E, 1BOWIEY 7 7 A—F10h0i, MR —2—0b & ZFhEhn
WY T D EIEE 2 E M L T\ 5, RGBS b s, K7V —F T —F—
v T L DR E R IO L TR AR TONHEZ T > T 5, ZDk, HF
F5EE OWHEIZIEXRBIT L T\ 5,

AARNEME (WeE) B2 A ZiinizBicid, S8 b 50, HEZE 2512 L
Txu—7 v TP Thi, MHENEOBIRES X A TOWIEE ~DICHDEE WA R L
SHEDOMIEDED FIZOWNWTHIRELIT>T&E L, /o, A TREIZSLTEI S —%H
BLTE7, AT —~ICX o TUTAARE ¥ A TRIFFICHEZED TV D,

Fo. HAREERFZOE LR AN ERFMERE % — (7 7 ©) ([ZEHE
B LU TEREINTRKY, B CP IR 2 EINFRE R A AR E OFHRILAH CEEL
TW5,

(2) PDM DET
MO PDM (Ver. 1.0) (%, 2012 /=1 A 12 HF#EI O F & F#k (Record of Discussions :
R/ID) RIS THY, ZNELFTL, 2013 4 2 A 27 HOHE 2 EERFHEZES (Joint
Coordinating Committee : JCC) &7 TR 4172 H D72 PDM (Ver. 2.0) Toh 5, Version 2.0
THETSNTZHNEIZLLTD LB Th %,

Version 1.0 Version 2.0
K PE JR I 5 22 BT JE B 8 58 oD $H 21 T IH K PE R I R A BT JE BH 8 8 D $H 2 FIH . (2ET)
DF~—H—DF%, AL ECDERFERD | pF~—— D%, Al = EDERFROA
Al RO 2 7 EOBRSE LR | L, BRI D 2 X7 ROBFE & e
A, REX N7 OB, E0 EEINO | B R Z 7 OB, 0 B OB
B %€ o B L = B O FEWEI X DGR T IA
DBAFE,




Y — FRFOMY FIE

BOGRIEFLH DN, U7 F OB, wkEill
W BRAMG 72 BRES VG Y E Rt v A T A DB,
BSOS, BHAEE L AT AZBIT D
BREEVGY ) R 7 & /MET D T2 O F BB
W, URTZ N, BRICHT LIEESTT
R & g oy DB,

A — P REOHYFIH (KE])
@@ﬁf%% .U 7 F DRI TR

VA7 ):F)? ‘k/\ Ll—l

e e 4

@ﬁ%ﬁﬁgﬁhéﬁ/XTA BT D EREES
Y 27 /M T 27200 FEB S, =2tz
S JRRICRET 2PN T T R &Sy
T OB%,

Z —F ) mF'EIZ.\t =

27 FV—=RFOMYEER GAE)
F AR DRRAOM D JEEM OB %

TUL7v b 5
BIREPEY O fEE K+ 2 B - AR & &

77U M7y b5 (UG
I PEW) DfEH R+ 2 R - AR & S

7T A F 2= DU AT GHITHEIRNER | Lot e n | 2 Lol Bz 78 B 9% X
b, na,
{5#E) 5-1 1E®E) 5-1 (2&ET)

BIEEY OfEERNFEZRIET D20 D R
U—=v7FhikeR%ET 5,

BIAEEVORERF2RETS700E=
2V T HEERET D,

6@52(@%)

e M 3N

> /f\“:cj:f)ﬁﬁix’r}*
7 T =

&8 5-2 GBI
BIEAEFEY D ERNFE2R/MEEED7200
RN 72 FIEEZBIET 5,

Activity 5-3 (H%)
fE G A 2 | Z BR324

2R A 22 fop T Y

7T 7 70 =7

W == =

J 1

Z 77 1] e =

AN

vt 2 BE S -3
== PHot—7—

Activity 5-4 (HI%)

N

b5

(3) =wEpiMk

JCC X, ML a—ffHEDK S ETIZ3

EfThin, 7uv=s bOEE FEHIZOWTH

LTS, FHAMEIT10 A 17 BICBE SR,
x—3 GRABZE=HEEE
=ik H A ZIIES
% 1 EaRHEE B Sa#E 2012.7.30 15
%2 A RRELZ B A aE 2013.2.27 21
% 3 EIGFRRELZ B AaE 2014.4.25 26
5% 4 B EFRRNEE B 2014.10.17




JCC DIEFMIT, PRI L BIFZEE I NV —T I K D2 2ENBRE I N TS, ZOSETIEH, &
%77»~7@ﬁn®Lb%m&%%ﬁ%ﬁéh\fmylﬁb@ﬁ%%%%ﬁéﬁm?é
ARMOHFIEEENRSML AL bR EEZ 52TV, 2 HOEHE THER SN =EE R
DX AR Z LA JICA R~ ST b,

(4) RIS B

EMS/AHPND Z Wi ORESTIZ DWW TIE, 2014 45 6 H 27 BIZKFER D ZMED 7 L 2K
i1 o77,

FHARENTIE, LT LB HESOHERER ECHEN 2 S,

H B S FEL A bV
2014 47 8 H 25 H | 7K FERE 7 51 TR, 30 5 kU EIfE~ EMS XA~ L
20147 HTH |7 LB EMS D2 W AL = CAERERIT 1k A
201447 A3 A |HAARHME TR | (BT E 2 KEE»HFIL FRER O 5 1EZ B
2014 E 7 H 1A | KPERKFEHTIH T v EMS, ZWrikfEsr  REYYESERS Ik E
2014 4E 3 H 25 H | KPERKFE BT EMS @7 ) MRFHE RS U 7o HURTHEPE K708 B B e 1o <
201442 A 18 A | Hntiri CULOLMREZEE = EYYEM IR R
201442 A1 A | |EEYRA2 A5 |22 FThHo7- | 23F A A EMS/AHPND
201441 A 10 A | # 72 & B EMS BN & 7/ Lt AR o= ERIHIZEH
2014421 A 10 B | /K PERE 3 Hr 7 DRBECAE) T C R bE I W
2014421 H 10 B | B AR 3 i T ERRYME RS FRE RO R TR E X A TREEML
2014 4E 1 A 10 H | H AR 355 KBS S RAFE  #ie B2 <
2012 4% 6 A 19 B | /K PERR 7 #r M BB TR X /A T7I—FT 47
2012 4F 6 H 12 H | /KEERE 35 8T SATREPS £R4R 38 7= 72 2 Sl B 17 0 B
20126 H 11 H |KEX A LK S A THRIBEMAFE~ WAEERTIE HF v 7 A 726

Z DIED B R TR0 JICA, B iR BLEEH#% (Japan Science and Technology Agency :
IST) OV =7 H A NIRRT a7 FOBIBNRINTWVS,

(5) BX - U= vay Tl
TIF- =T v a vy FIZonTIE, HEER10ICRTEBY TH D,

(6) Yav=Z NOMEHEZR - BHE X
1) RHEZR
O AKRYHEDEFH /2 EME AARANFEMRICL 7+ —T v
A7vY =7 MM, HEESHOOICK I NV—TOFH T —F— v T DR
BRGE R E 1Tk L CEFPMICA R TIHEZ T 72, £ LT, BFOWIE OWHEIZ
EXR AT L T o lz, 26 OBHMEDS i I OIS e E 42 [ Ic D 2 2 & 23
TEERDO1ISEEZOND,



Flo. RRHEDORAE EOTIZNOER L LT, BARANFEMZE BEH) Bn¥ A%
SNV BRICIE, B TS 2B HERE 2 MG T o CE 7+ v —7 v FIE N 2T
bivd, 7+u—7 v 7 &@LU T, AARANFEMRILZ A MIBFTEE OHHE N ZE O B AR EE <2
A TOWFRIEN~DIGHOEG W AR L, REISCTHER RSN TETL,

@  HBARME X A AR B 0 Ak A e D JRE 5

WO R T, 1996 4FEICh B — M RFEF 2T mrra s R%E 13 2000 44151
RMBHEICHAIL TR, TSk, EHEMRESCEFAEDIRE R EDOFERR T v 7 Z
LEMEE L TE TS, Zhb, 1044 Eicbi- 5, EhuEBR o EEN, A7
nYx/ NOMBRERICHES LEERTHD Z EIFRMEN 2N,

F7-. JIRCAS 12>\ T [FEET, &4T®ﬁ%%@’ﬁwﬁi%%ofﬁD 1966
Eaummsmm%&bf%%mﬁﬁmxm$ J SR TN TR DR E S
NTLk, BN % — (TARC, 1970 4Ei% j)&bf@%@%%fﬁaif
Mfﬁ;bkxfcwéi

@ INFEBBEMER X — (7 7E) BT 5 BAAMNEE DR E

WHRUERF O LR OEA0N | 2012 4 12 HnG 7 7 B O R &

Z—|ZHEFEE & L CRE SN TR Y, B CIP I3 2 Bl Eim <o B |l & o
HFERIEEOH THEML TETWVD

@ Z A C/IP DHLY KA

AIFHEDEF R 72 FECHANEMZICL D 740 —7 » ZIEENCN 2 T, (R
K& LTk, ZAM CIP OMIIEEN ~DEBRLRIY HANET 65, BBIDEW C/P
DELZBEEINTNASZ &, KONCIP NEANIHFFEIEENICE Y FHA TWAD Z & R4
OB HFHE CH MR I N,

2) [HFEZERK

FILE2—ffARE T, Vv hoOESIIIEFHTH Y . FHEMIIHFET XS LEE
Nz RWETICE LR -7, 20134 10 H Ok 2014 455 A ORI L 57 —FT & —
I, ey FOIEBNZBIZR A 25 8% KT L TV,

ST ¢ [EBR R AROK E R IE v A — I IR - $R 5 | http://jircas-d.job.affrc.go.jp/Ver-1/field-information/doa/



HO5E FHlRER

AMAERIE, XA, 702 =2 b CIP LBERE~DEMEL A 2 a— BGHL,
—HOWHEREZBLTHEREZMEL, Yu =7 FOESRNAHE L7, TORARIE, A=
EFTICHEAIZLBY THY, ZORREIEIC, Tov =7 hORAYE, AME, B 13
7 b FEZRHME L2, T OOHE DS B A4k AN, MBS oW T = BRERF A
(B, PR, W) 21 To72, FHlAE R %2 L N icRd,

5—1 &4
IurYx/ bORSMEITEV, EOHBITIUTO LB THS,
(1) # A BUFOBRBBUR & OBEAME
JKPE R DY EFE (2013~2016) 1%, A OKFEL 7 X —OEARBEREMES TN b
DThHDH, FORNTHRDOEHSOESHEENFT LN TS,
1) KFEYR T X —OEFER ORI
2) IKEEMDAFENME L SWE O Lk
3) BIREHIC X 2 ERIR DO FHIE & ZARMEDHERF
4) KpEE 7 Z —IZ ) HAFFEE% K O BR R RE D oM |
5) AMBAZE - kAR O L
A7Zvavxzs NI, ERESHEEYO [4) KER 7 2 —I2B T 5687258 % & OH 1 B %
BADOME] ZXETHHLDOTHY . ¥ A OKEBKE OBESMEITE W,

(2) ZWRBED=—RL DL

K7Vl hOREZEE L, XA ORFHILCTHRBFEI»PDD AL THD, BK
BT, B G & ORI EFECKEDIN T L2 X TH D, 2010 FEOKERHZ IR
X, # A 2ET 27T ORHFEZE T )L — T PEEEI LTV D23 JICA O FEM G R & 5 A [ 23
INHDI V=T ExGE LT 2011 £ 9 HICE M L2 ERME IS 2 EZ T, 7XTo
TNh—TRNTayzl NOEBICEHNHFEZRL TS, FRl2, Yev=7 NOET HIE
DT, MR IED SR, R OB, Al 22 R ETE D BRI LB IEE D O DR
FENRFELNTED, ZRFEO=—X L OFEEMEITE N,

(3) FELELTOZYM

Tavel NI RETHAFEIL, K, TUTAXX, RNFAAL R E GVl
PZ2 b2 DONRFLT, LENREBREITOEAT, 2o OMBOBHNE & AEFEMN K
BINNIE, BIEEORADM L7 & ORFN A V)7 SB3IfFCTE 5,

2011 DO KFEMFFHZ LU, MR DL ED D & XA REIC 4 TIHOERHG NG 5

(MEpEfagEhE - 1 7 1,107, InET B 4850 : 2 J7 3,675, H#HH : 5,028), Wi D F5H A PE &
D 86%MNT VT ARXTHDHITN, BT ED 98%IINRNTFT AL T ETHOTEBY, Zhb
DOFEIZB N THRENH BN ITOIAL TN D,

AK7arxcl NI, TR FEEZXGET A0 FEREMOE AN, BIEIZBIT HH4AE
HELE, AEWEBRL - REEORTE, RBERBRE R EEZE U T, ¥ A1 OBREFHEICERE



B2 A Ry e bl b Z e EN D,
RHIHNZIE, MEEY DL ERGIC XL D 7 4 OB L 2kE~OHER, 1§ EE OB % %
WL A A AT T~ AR EDHDIEDIRELRE, EMERIE~DA X7 P HBIFTE D,

(4) HARDOIIREGE & O %

HARBUF X, 2012 40 12 AIZAB SN OB EO X A ~OEBIZEBORIZB VT, LT
DI ODHERIEATFEZED TND,

B Er (P EEE) 1 Frfei 7283 O 5 R L il T 2 tha ~ o xtih

B8 (P EAE) 2 0 ASEAN el 3@ iR~ 0 %t

B8 (b HAE) 3 @ ASEAN HuUIs b 5% [E ~ D 55 = [E 4

K7azr boOBEL, LEEESE 1 O OBFHEE 1-3 OB ) THF9ERe /i L -
Xy hU =275k (YT D,

FXARBOR O 727C, OBEEBEUFIX, TAAR - 2 A ERIPGTORE - ttamoRgIcE
589, 2011 FORBEAKAE B F 2 72K R OHERE . FEFEAM OB RS B & A £R 3585 D5
b, DE O F AR DR & &8 Ul B F 158 b D 7= O O LM EEA . A A R
(L DHRZERE DI B, BFTEREBECHFJE B IO % > N U — 7 (L DO XIEEIT O, XA S DR
BALIZHED, B MR EHETH 281 - KUEABINE, ®im ki, tham5sE K
ELF AT TR IR 72 BRI DWW T, HAROH A - R IEH U 72 KB ICEY fiie )
ELTWD,

BT, KEFFHZ L, BARDZ A 55 OKEYOEALL 27.6 J7 t (2008 4£) TH Y |
KEDS DOl 348 Tt ICRSHMRTH D, KERIXADKEEL I X—D1>THY,
AATEGOEERNR— T —ThHoI Db, AV Y27 NOLREOBUR E DS
PEIXEWE T SN D,

5—2 Hutk

v hOFEMHITE, TOHRBIFILTOEEY THD,

Tyl MIEKRELTHEBEEBYICED LN TETEYD, W OPDORFET IR LE
B TWb, £D 12X, EMS/AHPND OZKiEDOB % T 5, EMS/AHPND 1%, # 1 & H
M7 V7 AET, TERMICHBEZ L7206 LTEE, Yy FOMRIAL—T1X, ZOHR
#MEE (Vibrio parahaemolyticus) O f& 1-f#dT 218 U CIRIKEE T2 8 E L. PCR 7T A MZ L5k
BEHEORBICEI LTz, ZOBmEFET, FARZRICKEEORIEEZR T, ¥ A KEROEAER
By b U CERA ST, KERIE, 201446 A 27 HIZ, PV AREEIT- TREZAFZL TV
Ay

W AR T, e Yo7 SBIEFRRER 2 g B/ L LT, BRI ER L 72 ARFAHE
L FRICHI BARAANEMED XA TO 7 0 —7T v 7280, XA CIP NFFEISEN 24T 9 &
o BREEHICOT I ERET NS,

Tuayel NORPET, Yav= NEETH DL [THHEOmWAEIZEB W T, o
P B 7R T AR E IS R B LW E IR B S D | Tm D OEBENF REIZE I N->2H D T
L, ZOEFIEFICHEDIL, S OITHRIEBOREN L3 ey r N HENERI N
5 A[BREME AN &I



5—3 MEH

BN DEE L P OZRRIZ AT LIoAER, 7y =7 NOSEEITEVEHET 5, BAR
Mo7ay=r oA (FMFRIRE, BEMELS . ATIHE, SHIEBIER R &) 1%, 4 —
1 Tl R7= X 9T YNC SEHE S A, 1RIA < ZER 22 BF 7RG 8 O SEhE I FH S iz,
ZAOEANIZDONT S, CP BELENEUNIATONTZ T TR, ey r MNEERE O
ISOE A (N, ikt R, HERe COMEA, LEE) A I TE TS FAARI.
AAMOBEHMARBE SN I REZHEL, ZNLOBMAEICIER S, £z, BEUIcH
FEHEINLTWD Z LR L),

INHOFEREIIMAT, AIETRELEZE I, RERERIZER-sTWDLZ s, Tuay
= 7 F OIS IT DR IT R & W L7,

5—4 A2NnNY L+
TuYxs FOPMLE 2 —FA T, BEIZ, EMS/AHPND @ PCR % W /=2 Wik O BIZE 0N 72
SN EIFRETREIHENN A X7 N THDH, e Tl OB ETIE, WFROESITE
W, R DEMNEA X7 IR b S Z ERHIRES D,
PLFIZ, ZDORIAREIRR D,
(1) HfffmcoA 87 b
Ta Yy MIEN RN AZBE T, DFONEEEB LI E LTV,
O — D K DR B R O B
- &V IE IR DB %
- R BB YL E B BRI oD B %S
- FIC b D Z N R L B AR AR O B %S
- BIHAEPEM T O EFEWE O &
INHLOENZENOEINIT, TNENNHABINTRER T, ¥ADOHRR LT FELEEO
KEZFZIZRZ 2B A VX7 Ve B2 NEOLDOTHY, vy y MEFOMFFEIEE)
DEERWIFRFEN D,

(2) BEH TOA /37 K
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JFY 2012
1 24 ZRAEL—F—TY A~ 1 95,638 37,959 1,216| £FHERE, DOF 2012.10.17
2 .k HEgAED A — 1 139,223 49,648 1,622 | ~F+J)CAFRC, DOF 2013.01.30
3 Rt t*_RwH—8-ch 1 56,084 20,000 654}~ % ¥ CFRDC, DOF 2013.01.30
4 Rt FSANRA( o A—5— 1 58,047 . 20,700 676]2 = v CFRDC, DOF 2013.01.30
5 Rt R wTF {8 Ghy b FL—bEE) 1 46,690 16,650 54412 Z ¥ CFRDC, DOF 2013.01.30
6 RL s 2 56,084 20,000 65412 ¥ ¥ CFRDC, DOF 2013.01.30
7 RL BT A — 1 139,223 49,648 1,622| _RF TV JCAFRC, DOF 2013.01.23
8 BL TIRSE{RBAINER I 7 % ¥ CFRDC, DOF 2013.02.22
9 B+ v{Hhov=ail—% 1 # % ¥ CFRDC, DOF 2013.02.00
10 Rk AR—Z T —p 1 # F ¥ CFRDC, DOF 2013.02.22
il L TA04 TR — I 2 Z ¥ CFRDC, DOF 2013.02,22
12 Rt RIE—THTh— 1 % F ¥ CFRDC, DOF 2013.02.22
13 Bt TAYOHF S F— 1 # 5 ¥ CFRDC, DOF 2013.02.22
14 Rt JZ-(puller) 1 # Z ¥ CFRDC, DOF 2013.02.22
15 Bt ESTHAEEME I 1,583,640 % 5 ¥ CFRDC, DOF 2013.02.22
16 AL EHRE S ATH 1 4 7 ¥ CFRDC, DOF 2013.02.26
17 iz M DNAL—# L ZARF I ERXEBEERE 6 # Z ¥ CFRDC, DOF 2013.02.26
18 Bt FHS N TL—F (glass) 20 5,650,000 # Z ¥ CFRDC, DOF 2013.02.26
19 AL FPLCHR 2B RUATFREE I 2,599,200 iz Y— R 2013.03.19
20 AL PCR ¥i& 2 # 7 ¥ CFRDC, DOF 2013.03.01
21 Bk AUF by TR 1 # 3 ¥ CFRDC, DOF 2013.03.01
22 EiN B E 1 # 3 ¥ CFRDC, DOF 2013.03.01
23 El.E R I EERT 1 FaSALanwksE 2013.03.05
24 Bt B oI 1 STy RE 2013.03.05
25 L BEUTREE -80% 1 # % ¥ CFRDC, DOF 2013.03.01
26 AL |nasBE 80 ! AXY— P RF 2013.03.01
27 m.LE BB RE -30% 1 Z 7 ¥ CFRDC, DOF 2013.03.01
28 Bk YPIBA L PCR AT L 1 FaSOlamw kK 2013.03.05
29 Rt ENRFIANER—E 1 # 7 ¥ CFRDC, DOF 2013.03.01
30 AL F—hEAyk 3 7,600,000 Z Z ¥ CFRDC, DOF 2013.03.01

Sub-Total JFY-2012

17,647,445

XN d#ER '8



JFY2013

31 A T 2 167,625 50,000 1,659|# ¥ CFRDC, DOF 2013.06.18
32 Ht ID 25 2% v — 1 125,551 37,450 1,243 |Songkhla Center 2013.06.18
33 = AT 42T b F L —Msting hotplate) 1 67,043 19,993 6647 29— b K2 No. 13 2013.06.18
34 Bt ETHOS ONE(mictooven) AT si—hk 1 221,500 Fg3.,71) CAFR], DOF 2013.09.11
35 Bk DNAG 3T 1 9,039,000 # J ¥ CFRDC, DOF 2013.05.12
36 Bt DNA sDNAS— A BXF LB S AR 6 38,700 Z % ¥ CFRDC, DOF 2013.09.12
37 F.E PCREEDE 4 1,568,000 # F ¥ CFRDC, DOF 2013.09.18
33 ALt DNAHHEE 1 892,600 2 Z ¥ CFRDC, DOF 2013.10.10
39 Rt RN i 7 5 ¥ CFRDC, DOF 2013.09.22
40 Lk TAHAI=E 1l —% 1 # J ¥ CFRDC, DOF 2013.05.22
41 Bt R—2FL—} 1 # 5 ¥ CFRDC, DOF 2013.09.22
42 Bt T1o0400xh5— i 7 Z ¥ CFRDC, DOF 2013.09.22
43 5 nd RILF—FH FH5— 1 # 3 ¥ CFRDC, DOF 2013.09.22
44 Bk i 0 [ # % £ CFRDC, DOF 2013.09.22
45 At 7S-{puller) 1 7 5 ¥ CFRDC, DOF 2013.09.22
46 B.E ST E EEME(NATHE) 1 2,073,640 5 " CFRDC, DOF 2013.09.22
47 [@.E 2 EAihah g 1 # Z ¥ CFRDC, DOF 2013.12.20
48 fAl.E FERlA - A Er 1 7 Z ¥ CFRDC, DOF 2013.12.20
49 Bt IFPNRAT—h— 1 Z 5 ¥ CFRDC, DOF 2013.12.20
50 Bk il EE 1 Z 3 ¥ CFRDC, DOF 2013.12.20
51 FE SRID Sy EERE 1 Phuket, CFRDC, DOF 2013.12.20
52 Bk NATYF A EF—L a2t —T i # $ ¥ CFRDC, DOF 2013.12.20
33 Bt TALZI Ry FL—h 1 7 Z ¥ CFRDC, DOF 2013,12.20
54 Bk Heoiltb 52— 1 7 5 ¥ CFRDC, DOF 2013.12.20
55 Bk n—A&)—3Hak—1 1 # % ¥ CFRDC, DOF 2013.12.20
56 fRlE FAORNE R 1 # % ¥ CFRDC, DOF 2013.12.20
57 Bt A i—4 1 & 3 ¥ CFRDC, DOF 2013.12.20
58 BElE {BZEXTT (44T) 1 Z < ¥ CFRDC, DOF 2013.12.20
59 Bk F—hrEAyk 1 # 5 ¥ CFRDC, DOF 2013.12.20
60 FlLE T P TR vk TL—MEE) 1 7 3 ¥ CFRDC, DOF 2013.12.20
61 At NALIRIERS 1 # ¥ CFRDC, DOF 2013,12,20
62 Bt HiELDBRE 1 ARF %1 )CAFRC, DOF 2013.12.17
63 mAlE 5 EROo 1 Fa7J1J), CAFRI, DOF 2013.12.16
64 SN BRERERSE 1 F32,71), CAFRI, DOF 2013.12.16
65 FLE EEHK RS R 1 Fa SO KE 2013.11.25
66 @k SHAFER 1 FaSOLaw ke 2014.01.08




67 [k AEE (-80°C) 1 FaSALaLKE 2014.01.08
68 Bk BB AR 1 HP— b RE 2013.01.21
69 Bk W EEIEREE 1 Y= FRE 2014.01.09
70 Bk HS5F4IFPCRY —T I H A 95— 1 FEd— hKE 2014.01.09
71 Bkt 7 A4 LPCR 1 HE— b RE 2014.01.09
7 B =21 HH 7% (Natural products extractor. High : P 2014.0L.09
pressure extractor)
73 E.E RILR AN —EE 1 FE— hRE 2013..12.13
74 Bk $E B 5 p i & (Tissue Lyser II System) 1 DA KRE 2013.11.22
75 Bt Biohazard Safety Cabinet 1 DS5A5uI KR 2013.12.25
76 mL HHSRE (-80°0) 1 VIATVIRE 2013.12.25
77 Bt EMKELEER 1 DSAS5voRE 2014.01.13
78 mE BESEREEE (EFHREKEENE) i ISASvHRE 2013.12.25
79 Bt Speed vac system; Labconco 1 D34S IKRE 2013.12.25
80 mL B EREDSFAH— 1 DSAZYIRE 2013.12.25
81 Bk Reacti-therm 27 port EREIFLE 1 D4 IKRE 2013.12.25
82 F.E BEEAESFAY— 1 D34V IKRE 2013.12.25
83 mtE BEHRI—F (TrLE—{1E) 1 17,390,000 D545 vHRE 2014.01.13
84 E.E iﬁﬁiﬂ%ﬁtiﬂi&ﬁ: AR 1 928,000 DS54 uIRE 2013.12.25
85 mE  [Biomek 20005HRSH)—F—tA—=2a = 2,990,000 2 & CFRDC, DOF 2014.02.18
DART—S3
Sub-~Total JFY-2012 35,248,888
Total (JFY 2012-2013) 169,268,266 52,896,333

Note: Only the equipment with the unit price of 20,000 yen or higher and are usable for ene year or more are listed in the table.




3. SAMHI S~ RERR 2014FIFRETORM

2012 2012 2014
Ef R ASSRET—T
M.'l}l Junl Jul Inngl Sep | Oct | Nnvi Dz | Jan | Feb | Mar | Ape | May | Jun | Jul IAllgl Scp ! Oct | Hov | Dz | Jm | Feb | Mar | Apr | May | fun | Jul | Avg | S
M7 e vy b F A2 F M7 a2y FB c
Dr. Vann TANASOMWAN (DOF) FTACZF—HERI N =TT P Fe (¥~ FProject Co-Dizeclan
> 1,2,3,5,9,10) Project Director
PO G FFALS YIRS A—FT FS
DrKomSILAPAJARN (CFRDB) (e 1.2.2.5. 9. 10)
. Fodx2 peR RS A—TF 5,104
Dr.Suttinee LIMTHAMMAHISORN (CFRDB) (Fn—F Y — 5 —111)
Youngyut PREDALUMF ABURT(SARB) Fr—F ) —F— (FA—F1)
WZedcy P4 ko ¥ —FRT O P s b
Varin TANASOMW AN(DOF) FA VTSR N—T T AL (7N~

7 1,2,3,549,10}
POV FFAVI RS A—T TS

KomSILAP AJARN(CFRDB) e oot 1,2.3.5. 9. 10]
Jintana NUGRANAD (CFRDB) REERMUEOE (7 A—F 2)
Atra CHAIMONGKOL (CARI, Songkhal) lazasss Lv=7Fur=vratrarg
Mavit ASAWAAREE (CARI Songkhal) [axzmrs v
Jirayuth RUENSIRIKUL (CARL Songkhal) [azzwrs 5w
Lakana LA-ONGSIRIWONG(CARI, Songkhal) [rrewes s
Pensti MUANGY AD(CARIC, Songkhal) lamewrs s
Kritsana ONG-ART(CARI, Songkhal)} |'m\£m§:$# {SFL}
Sompomn ROONGKAMNERTWONGSA (CAAHRI,  [AR&E®$E (SPL) ("7 4 —71, 2)
Sataporn DIREKBUSARAKOM, Welaik Univ. Bi¥ (*F—71,2,3,4,6)
Suwit WUTHISUTHIMETHAVEE, Walaik Univ. B8 FA—F 1,2,3,4,6)
Sirawnt KLINBUNGA (BIOTEC, DOF) 20 b
Paiboon BUNLIP ATANON (CFRDC, Krabi) fz’sf ¥ (Fisharies Bialogis (SPL))(* #4—
. B ES YR PP O T x v T AL
Arkom SINGHABUN (CFRDC, Krabi) From 71, 3
Anphai LONGLOI (CFRDC, Krabi) [essszn en
Jurroenst THAWONGSUWAN (CAAHRI, Songkhal) [Amesen eucrr—71, 2
Nawanith KLONGKLEAW (CFRDC, Petchaburi) |t&££&$ﬁ {PrelitionerLevel(* 7 A-—=71, 2)
Chantana KEAWTAPEE (CFRDC, Phuket) [azemen wnerr— 1101
Sanikam TANSUTAPHANIT(DOF) [amanss s N SN A N N N A N .
Bavomlak KIAMNAMTONG(DOF) | sasern s T

Paiboon BUNLIP ATANON (CERDC, Krabi) [rr—7v—s— (=720 77— 7 105 e ——

fiZedxy bFq Ly —MA o=y bRl
Varin TANASOMWAN(DOF) FALIT—IERIN—FT L F—(Fn—
7 1.2.3,5.9.10]

TRz hTFALI BRI N—F 7 EA

KomSILAPAJARN(CFRDB) e AT 1,2.5.5, 5, 10)

Jintana NUGRANAD (CFRDB) RAEHER () S A—F 12)

Atkom SINGHABUN (CFRDC, Krabi) Iiﬁﬁﬂa&##ﬁ’u‘ Fw—71,12)

Amghai LONGLOY {CFRDC, Krabi) IiH%&*if L) O —
Wanpen KUMMEE(CFRDC, Krahi} |i!i&£“n-_&$=ﬁ‘ t'mctianer Level) (" & A —72,10)

8
omporn ROONGKAMNERTWONGSA(CAAHRI, BRAEHEE SHLET A~ 12) *
Songkhal)

Turcoensri THAWONSUWAN (CAAHRI, Sonpkbal)  [BXEHTFE qLC72—71.2)

MBS -\ —E Gl 4% 6

14
N



Nawanith KLONGKLEAW (CFRDC, Peichburi)

iR % 0 F (Praclitioner Levelf* 2 - — 71, 2)

Satapom DIREKBUSARAKOM, Walaik Univ.

Dhds (* X A—7 1,2,3,4,6)

i

Suwit WUTHISUTHIMETHAVEE, Walaik Univ.

W (" F A —F 1,2,3.4,6)

Pradit CHONCHUENCHOB (DOF)

it 2 (SPL)

Puith SONGSANGIINDA (MSCRI)

Bl GPLICY A— 72,3}

Pokpong UMY OO (CFRDC, Chachoengsao)

BEEHES CLCIA-T L)

Pomphimon TEWP AIR (DOF)

BUEWFEE FL

Wichian VORASAYUN (CFRDC, Chachoengsao)

R H R A—T2,3)

Pranee DONKAEW (CFRDC, Songkhla}

8% R YR GPL)

Anida SONGNUI(CFRDC, Trang)

iR AP (L)

Tun ITTANOON (DOF)

AREWEE (FL)

SaciwipaTINWONGGER (DOF)

BREHTE ©L)

Jaruwan Ruangthong (CFRDC, Nakhomsithammrat)

RAEEHTE PL{*FA—72,3)

Putth SONGSANGINDA (MSCRI}

Fa=Z N —F— (=T —F2,3})

WM7e¥zf rF b2 F—MTal=2 il

Varin TANASOMWAN(DOF) A s E—FRS Fe— T o Fm (R
7 1,2.3,. 5. 5. 10)
7o - —_ 0
KomSILAPATARN(CFRDB}) BY=s kTS IR =TT

A F—(FA—71.2,1.59,10)

Wichian VORASAYUN (CFRDC, Chachoengsaa)

oy —ReXa—F2,3)

Jangjit KONGKUMNERD (CAAHRI, Songkhal)

BELEWTER FLI(CXA—7 1Y)

Pokpong UMY 0O (CFRDC, Chachoengsac)

BREEMES CLCF -7 2.3)

Pomphimon TEWPAIR (CFRD C,Samutsongkhram}

BEEMFES CLCZAL—72,1)

Pranee OONKAEW (CFRDC, Songkhla)

BREHFE LI N7 2,1)

Anida SONGNUI{CFRDC, Trang)

BAEMFEE LI A—72,1)

Tun JITTANOON (DOF)

BREEWMES PV 2.3)

Jaruwan RUANGTHONG (CFRDC, Nakhornsithamoarat

REEHES CLCYA—71,3)

Satapom DIREKBUSARAKOM (Walailak Univ.)

S X A—F1,2,3,4,6)

Suwit WUTHISUTHIMETHAVEE (Walailak Univ.)

¥ (" —71,2,3,4,6)

Suwit WUTHISUTHIMETHAVEE (Walailzk Univ.)

Fp—FY e (FA—T R T —7
1,2,3,4,6)

Satapom DIREKBUSARAKOM (Walailak Univ.)

WE (+7—71,2,3,4,6)

Piyapong CHOTIPUNTU (Walailak Univ.)

HRE, T UHFR2I=2 b

Khwanta PHOONSAMRAN (Walailak Univ.)

B, ~vHRA=v b

Nibreeza JEHLAO (Walailak Univ.)

¥ 8) BF 5

Chettupon POOLIJUN (Walailak Univ.)

WRE, T UHFR2=% b

Suwarak WONGTHO (Walailak Univ.)

FRA, TEFRaI=2 b

Suntaree LISAWAS (Walailak Univ.)

BRA., cr#Ra=» b

Walee PROMSOMBAT (Walailak Univ )

AAA, TrfFRa=z b

Puan PENGSENG (Walailak Univ.)

RN, crifRa=v b

Pijug SUMMPUNN (Walailak Univ.)

AR RTTE-

Vaiyapoch KRUESANAE (DOF)

AEEWFEN L)

Paiboon BUNLIPATANON (CFRDC, Krab1)

F—FN—F— [(FN—FB) (t¥rF—8/
WL RFER SPL)C X A— T 125)




Surnntorn BOONANUNTANSARN (Assist. Professor,

Suranaree Univ. of Tech.)

3 &

Varin TANASOMWAN(DUF)

Mradz=? f Fived—MMFod=27 8
F AP F—ART—F T Frid P (T 2—
71.2.3.5.910)

FaPx I hF A b T F—BRI—TFT Fri

KomSILAPAJARN(CFRDEB) (P A—F 1,2.3.5,9,10)
Sarmrt DETSATHIT(CFRDC, Krabi) EREHTEH PL)
Omkanya MENGYU (CFRDC, Krabi) BREHTH FL)
Nipon SEAN-IN {(CFRDB) REEHFE L)

Suttinee LIMTHAMMAHISORN (CFRDB)

BREHREGEL) ("Tod=ybeF
Py =i -7 5111)

Ruangvit YOONPUNDH (Kasctsarl Univ.)

LS

WikiomRUNGSIN (Kasetsart Univ.}

0 £

Sataporn DIREKBUSARAKOM (Watailak Univ.)

Fh—F Y= (FA—T Y BT~
7 1,2,3,4,6)

Suwit WUTHISUTHIMETHA VEE {Walailak Univ.}

B3 (+XA—F1,2,3,4,6)

Noppawan CHIMSUNG (Walailak Univ.)

RS- FE AN

Matthura LABATDEN (Walailak Univ.}

SR, TrERa= o b

Pitchanee JARTYAPONG {Walailak Univ.)

AR ET I —

Sudarat SAENG-NGERN (Walailak Univ.)

WRA, =eHR=y

-

‘Wanlapha MOLEX (Walailak Univ.)

HRAH. TrHFRa=»F

Sukanya A-LEE (Walailak Univ.)

FRA, TCFER2=2 M

Anong NIMLAMAI (Walailak Univ.)

HRR, =R = b

Nontawith AREECHON (Kasersat Univ.)

T—F W —F— (FA—7 THEHER

Sasimanas UNAJAK (Kasetsat Univ.)

B AT T 01 112)

Tdsanya WUDTISIN (Kaseisat Univ.) fvAxbFr7— %

Kamtip KANNIKA (Kasetsat Univ.) HAF 2 HRR &_
Win SURACHETPONG (Kasetsat Univ.} AVARTIE—

Pattanarat SUWANMARNEE (Kasetsat Univ } HRAFZHAEA

Chutina KHOMVILAIL(MSCRI)

A XEHFE GFL)

Tidapoern CHAWEEPACK (DOF)

R EWEY (SPL)(Y —F 7,114}

Anchalee TASSANAKAION (Chulalongkon Univ.}

Fo—F W =¥ (FA—78)

E_____-_

Kunlaya SOMBOONWIWAT (Chulalongkon Univ.) th #

Vichien RIMPHANITCHAY AKIT(Chulalongkon Univ.|3r ¥

Piti AMPARYUP {Chulalongkon Univ.) RRAFZHRH

Premruethai SUP UNGUL (Chulatongkon Univ.} R 2 RN

Siripom PONGSOMBOON (Chulalongkon Univ.) #A ¥z @A e

Suwatlana Visetnan (Chulalongkon Univ.)

#RFzRRA

Sureerat Sactang (Chulalongkon Univ.}

#AF2HER

Walaiporn Charoensapsri {Chulalengkan Univ.)

N2 EZARA

Jangjit Kongkumnerd (DOF)

BEEHFE (FA—T 3,8

Montakan TAMTIN (Director, CFRDC, Phetchabun)

FA—FY—F— (F—71T)
x (SPLy(*&—7 9,10)

(EBEELT




MraTFzr b FA L 2F5—M7nY=7 LR

Varin TANASOMW AN(DOF) F L2 B RR S R P F A g
23,59, 10)
KomSILAP AJARN{CFRDR} Favmg b7 s E RS AT F S

AF— T —F 1,213,509 10)

Kowit KOAEIAN (CAFRL, Chonburi)

FE 79,10

Pitchaya CHAINARK (CFRDC, Phuket)

BEEBGE GPLICXA—T Y, 10

Chaichawalee CHAISRI (CAFRI, Chonburi)

BREYREN SPLCYA—T 9,10

Nonglak SAMRANRAT (CAFRI, Chonburi)

BEAGER SPLCTA—T 9, 10)

Kamonrat YOUNGIAREAN (CAFRI, Chonburi)

BREBEH SPLCIL—T 9.10)

Laddawan KRONGPONG (DOF)

dEESHFER SPLN Y A7 9, 10,111

Piyarom PHUANGCHO (CAFRI, Chonburi)

M REMEN (SPL)

Moniakan TAMTIN (Director, CFRDC, Phetchaburni)

Fh=FV—=H— (FA—F1 0} Dirlar
@isherics Bialogist (SELY (* ¥ - — 7 9, 10)

Varin TANASOMWAN(DOF)

M7od=r P FAL2¥—RT P2 +H

FAVIF—RERT e —7FT FRA F— (T —

71,2,3,5,9,10)

FaYnd bFA V2 IR A TT R
KomSILAPAJARN{CFRDB) 4*:‘——;’»—7 1,2,3,59,10)

Kowit KOAEIAN (CAFR], Chonburi)

B -7 %10

Pitchaya CHAINARK (CFRDC, Phuket)

BREREN SPLCIA—F 9,10)

Jeerarat KUAK AEW (CFRDC, Suratthani)

BEEOEH (SPL)

Chatchawatee CHAISRE (CAFRI, Chonbuit)

BREREN L A—T 9,10)

Nonglak SAMRANRAT(CAFRI Chonburi)

RELEGEE EPLETA—T9,10)

Kamonrat YOUNGIAREAN (CAFRI Chonburi)

BEE@ER PLEIA—T9,10)

PiyaromPHUANGCHO (CAFRI Chonburi)

RS ES EFLCT A —F 9,10

Laddawan KRONGPONG (DOF)

BRAEYEE SPL) X —7 9, 10111

Wanpen KUMMEE (DOF} BELEPEH (SPL) e —————
Suttinee LIMTHAMMAHISORN (CFRDE) ;’ ;—(;L?[_—;:V—H (_; f;'v;:; 11-1)a%Em

Patcharee SOONSAN (CFRDC, Krabi} JWREBFE GILCT A =T 11 1132)

Chantana KEAWTAPEE (CFRDC, Phuket) BOREWMESR SPL) (X A—TL11-L12)

Kooiwara SANGRUNGRUANG (CFRDC, Chantabuni) [McREWEH (PL)

Tidaporn CHAWEEPACK {DOF} BOEEBES L) T —7 701

Laddawan KRONGFONG (DOF) BAREWMFE PL) CX—7 9,10,11-1)

Sasimanas UNAJAK (Kasetsat Univ.) HE X —F T 1L D)

Sasinmnas UNAJAK (Assist. Prossor, Kasetsat Univ.) ;’:T}’:u'] :2‘»';— (F—711-2)(Fn— ——————
Pongtep WILAIPUN (Kasetsat Univ.} Fr—FW—¥— (Fr—F12) &

Wanchai WORAWATTANAMATEEKUL (Kaseisat — - . -

Univ.)

Ong-ard LAWHAVINIT (Kasetsat Univ.) AE Y2 e o E——— =TI TS HETETEL FETFES oA MRS T FET—T— BTE—. S
Juta MOOKDASANIT (Kasetsat Univ.) A AT 2 F—

Pramvadee TEPWONG {Kasetsat Univ ) RSN

Kangsada BOONPRAB (Kasetsat Univ.) b ¥ m




Patams RATANA-ARPORN (Kasctsat Univ)

&

Wanwimol KLAYPRADIT (Kasetsat Univ.)

B &

Jiraporn RUNGLERDKRIANGKARAI (Kasetsat Univ.) {1 & #
Yaowapha WAIPRIB (Kasetsat Univ.} L ¥

Watcharee KONGRAT (DOF) BREEH(PL) :

Pawared INTHUSERDHA (DOF) & Rk B A (PL) ——W
Ratchada IDDHIBONGSA (DOF) i 2k g SR AT (PL) — s S ——
Varatip SOMBOONY ARITHI (DOF} !i&ﬁ&ﬁ!‘f-#(l’m e
Orawan KONGPUN (DOF) Jpmamzney

Baordin IDDHIBONGSA (DOF) |f.!iﬂ:&$=ﬁ‘(l‘l.l

Supaporn SIRIMANUYUTT (DOF) Iiﬁﬁ&&’%#(l’u

Janista PATTAVIVAT (DOF) Ii}!?é,’.t&?iﬁ'(l’u o s A

Patcharee SOONSAN (CFRDC, Krabi) |iﬁ.kﬂ£&$=ﬁ‘(l'ur9’m——7 1141, 12)

Chantan KEAWTAPEE (CFRDC,Phuket) Ii:&;sit&i#(l'l.) =X e—71,11-1.12)

Wala1 KLEECHAYA (DOF) B EEWFH(IL)

Prapansak SRISAP OOME (Kasetsat Univ.} fANT s — s S Aoy P P o . P e S e

Nichanun PHOCHANUKUL (Kasetsat Univ.} R T y— et s —————

Nampeung ANUKUL (Kasetsat Univ.) {2V AT H T

Chatsirin NAKHARUTHAI (Kasetsat Univ.) f AT S —




10, 33— - J—rav ERABER

No FfER AL =15 2mnE
1. | 2012.6.15 2w IE—F14 HREBEX 100
2. | 2012.7.24 BENEOPTFEDSR REEREHRRREELS—(F5E) 15
3. [ 2012.9.7 BR[ZHTFLNIEHEDR R MEXRBHRERAREEL2—(F5E) 15
4. 12012928 BHEICBITAEEEBRE (Y AT O ERBREENSM ?) BEEETRREEELS—(H5E) 20
5. | 2012.10.24 ERKEPORBILEMEDYRAITH—TA0F WREEX 18
6. | 2013.5.9 MEoE iR e 2012 T A5 TSR T 80

-3 A, e S ] - o
7 12013722 ;ﬁ;ﬁ;@ﬁ%ﬁﬁ% HROF-HO DNA D 9F2 ELEHEED-HDRI 9545y 20
8. | 2013.9.25-9.26 £ LY {Marsupenaeus japonicas) B X DNA v 5 A kD EHR K FasaavkE 100
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12. ARFHEHEE

MINUTES OF MEETING OF
THE FOURTH JOINT COORDINATING COMMITTEE
FOR THE PROJECT OF
DEVELOPMENT OF AQUACULTURE TECHNOLOGY FOR FOOD
SECURITY AND FOOD SAFETY IN THE NEXT GENERATION

The fourth Joint Coordinating Committee (hereinafter referred to as “JCC™)
Meeting, for the project of Development of Aquaculture Technology for Food Security
and Food Safety in the Next Generation (hereinafter referred to as “the Project”) was

held on October 17, 2014 with both Thai and Japanese sides in attendance.

The Japan International Cooperation Agency (hereinafter referred to as “JICA”)
organized the Mid-term Review Team, headed by Mr. Satoshi Chikami, from October 6
to October 17, 2014, for the purpose of the Mid-term Review for the Project. The Joint
Mid-term Review Team (hereinafter referred to as “the Team™), which consists of fjve
members from Japan and three members from Thailand, was organized for the purpose
of conducting the Mid-term Review and preparation of necessary recommendations to
the respective governments. After intensive study and analysis of the activities and
achievements of the Project, the Team prepared the Joint Mid-term Review Report
(hereinafter referred to as “the Report”) and presented the evaluation results to the JCC.

The JCC accepted the Report and agreed to recommend to the respective
governments the matters referred to in the Report attached hereto.

In accordance with the recommendation by the Team, the Project suggested a
revise of PDM will be confirmed the PDM (ver.3.0) by next JCC meeting.

Bangkok, October 17, 2014
W Ay = e

Mr. Shuichi IKEDA Dr. Joompol SANGUANSIN

Chief Representative Director General

Thailand Office, Department of Fisheries

Japan International Cooperation Agency Ministry of Agriculture and Cooperatives
Japan Thailand
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Dr. Nobuaki OKAMOTO

President

Tokyo University of Marine Science and Technology
Japan




JOINT MID-TERM REVIEW REPORT
ON
DEVELOPMENT
OF
AQUACULTURE TECHNOLOGY
FOR FOOD SECURITY AND FOOD SAFETY IN
THE NEXT GENERATION
IN
THE KINGDOM OF THAILAND

BANGKOK, OCTOBER 17, 2014

S Usiel el

Mr. Satoshi CHIKAMI Dr. Uthairat Na-Nakorn
Leader Leader

Japanese Mid-term Review Team : Thai Mid-term Review Team
Senior Advisor Professor

Japan International Cooperation Agency Kasetsart University

Japan Thailand
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Agenda
The 4" Joint Coordinating Committee Meeting
Project: "Development of Aquaculture Technology for Food Security and Food Safety
in the Next Generation"

17 October 2014 during 09.30 — 12.00 AM
Chulabhorn Building, Yeesok Room (2" Floor),
Department of Fisheries

1. Opening address
by Dr.Varin Tanasomwang, Expert in Fisheries Management, DOF

2. Statement from Japanese Project Leader
by Dr. Nobuaki OKAMOTO, President
Tokyo University of Marine Science and Technology

3. Statement from Japan International Cooperation Agency Representative
by Mr. Shuichi IKEDA,
Japan International Cooperation Agency, Thailand Office
4. Matters to be considered: '
4.1 Outline of the activities and output of the project since May 2012
by Dr. Suttinee Limthammabhisorn
4.2 Result of Mid-term Review/evaluation by the Joint Review Team

4.3 Suggestion on the revision of PDM
by Dr. Nobuaki OKAMOTO, President
Tokyo University of Marine Science and Technology

4.4 Comment and suggestion

4.5 Signing on the Minutes of the Meeting on Joint Mid-term Review

5. Closing Address
by Dr.Varin Tanasomwang, Expert in Fisheries management, DOF















Acronyms/Abbreviations

AHPND Acute Hepatopancreatic Necrosis Desease

ASEAN Association of Southeast Asian Nations

CP (CPs) Counterpart Personnel

CAAHRI Coastal Aquatic Animal Health Research Institute
CAFRI Coastal Aquatic Feed Research Institute

CARI Coastal Agricultural Research Institute

CFRDB Coastal Fisheries Research Development Bureau
CFRDC Coastal Fisheries Research Development Center
CcGM Corn Gluten Meal

DNA Deoxyribonucleic acid

DOF Department of Fisheries

DSBM De-hulled Soybean Meal

ELISA Enzyme-Linked Immunosorbent Assay

EMS Early Mortality Syndrome

FAO Food and Agriculture Organization, United Nations
JICA Japan International Cooperation Agency

JIRCAS Japan International Research Center for Agricultural Sciences
IST Japan Science and Technology Agency

M Minutes of Meeting

MSCRI Marine Shrimp Culture Research Institute

NACA Network of Aquaculture Centers in Asia-Pacific
PCM Project Cycle Management

PCR Polymerase Chain Reaction

PDM Project Design Matrix

PO Plan of Operation

QTL Quantitative Trait Loci

R/D Record of Discussion

SATREPS [S)(:\?:ﬁ;g ?::ln;l"echnology Research Partnership for Sustainable
SQM Squid Meal

TSV Taura Syndrome Virus

TUMSAT Tokyo University of Marine Science and Technology
YHV Yellow Head Virus

WSSV White Spot Syndrome Virus
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1. Introduction
1.1 Background of the Review

In the past three decades, global fish production increased more than ten times fromn about 7.2
million tons in 1980 to about 90 million tons in 2012 (Fishery and Aquaculture Global Statistics,
FAQO) . However, as catches from wild capture fisheries leveled off at around 9 million tons a year
during the period, increase of the production through aquaculture is inevitable in order to satisfy the
growing demand for fishery products due to expansion of the world’s population and the change in
the dietary habitat.

To this end, it is quite effective from the standpoint of food security to increase fishery products in
the Southeast Asia, one of the world’s leading producers of fishery and products, since
infrastructures for fishery production has been widely established.

Meanwhile, as aquaculture is an economic activity, it is necessary to stimulate the incentives and
maintain motivation of fish farmers to ensure its sustainability. Specifically in Southeast Asia,
producing high market-value fish, such as grouper, Asian sea bass, kuruma shrimp, etc., is required to
sustain aquaculture through establishing “the aquaculture technology for the next generation” rather
than simply expanding current production of low value targets such as tilapia, carp, catfish, etc.

However, investment on research and development of “the aquaculture technology for the next
generation” creates fiscal burden on the administration of the area, and requires human resources with
advanced and high level scientific knowledge. As a result, introduction of such technology has not
been achieved as expected yet.

Under the circumstances, the Government of Thailand requested the Government of Japan to
implement a SATREPS (Science and Technology Research Partnership for Sustainable
Development) project for establishing “the aquaculture technology for the next generation” and the
request was accepted in 2011.

There were some factors behind decision making of the Government of Japan: In recent years,
Thai Government has been taking effort to promote the export of fishery products under the siogan
of “the kitchen of the world. ” Thailand is one of the countries in Southeast Asia with capability to
perform collaborative research work with Japan to develop the aquaculture technology for the next
generation as a result of the past technical transfer that has been conducted by Japan in the field of
fishery.

After the detailed planning survey in September 2011, and R/D signing by both the Thai and
Japanese sides in January 2012, the Project “Development of Aquaculture Technology for Food
Security and Food safety in the Next Generation in the Kingdom of Thailand (the Project)” was
launched with the cooperation period of five years.

In October 2014, at the approximate middle point of the cooperation period, JICA dispatched the
Mid-term Review Team to ascertain the progress of the Project after the Mid-term Review Study,
and to provide recommendations for the future course of the Project jointly with the Thai Review
Team.

1.2. Objectives of the Review

(1) To confirm the progress and achievements of the Project based on PDM (Project Design
Matrix) and PO (Plan of Operation), and identify the promoting/inhibiting factors to them.

(2) To analyze and evaluate the Project in terms of the five (5) evaluation criteria (i.e. relevance,
effectiveness, efficiency, impact and sustainability).

(3) To make suggestion and recommendations on actions to be taken during the latter half of the
Project.

1.3. Schedule and Members
1.3.1. Schedule

The Mid-term Review Study was conducted from October 5 to October 18, 2014 as shown in
ANNEXI1.
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1.3.2. Members

The Joint Mid-term Review Team (hereinafter referred to as “the Team™) was organized with the
following members from both the Japanese and Thai sides.

(1) Japanese Members

Asiignment

Name

Organization/ Position

Leader

Mr. Satoshi CHIKAMI

Leader/Senior Advisor, Japan International
Cooperation Agency

Planning and
Management

Mr. Naoki YOSHIKAWA

Team 1, Agricultural and Rural Development
Group 1, Rural Development Department, JICA

Evaluation Analysis

Dr. Hideaki HIGASHINO

Senior Consultant, RECS International Inc.

Science and Technology
Evaluation

Dr. Makie KOKUBUN"

JST Program Officer/ Professor, Graduate School
of Agricultural Science, Tohoku University

Planning and Evaluation

Mr. Masayuki SATO’

Principal Researcher, Department of International
Affairs, JST

*: Observer

(2) Thai Members

Assignment Name Organization/ Position

Leader Dr, Uthairat Na-Nakorn Professor, Kasetsart University

Member Dr. Nuanmanee Pongthana | Senior Expert, DOF

Member Ms. Patchara Kosinanont Development Cooperation Officer, TICA

1.4. Outline of the Project

Outline of the Project is as shown in the table in the next page. Details of the Project are as shown in
PDM (version 2.0, ANNEX 2) and PO {ANNEX 3).

(1) Project Title

Development of Aquaculture Technology for Food Security and Food Safety in
the Next Generation

{2) Cooperation Period

25 May 2012-24 May 2017 (five years)

(3) Target Group

Researchers of the Thai Implementing Agencies:

* Coastal Fisheries Research and Development Bureau (CFRDB), Department
of Fisheries, Ministry of Agriculture and Cooperatives

* Faculty of Fisheries and Faculty of Science, Kasetsart University

* Department of Biochemistry, Faculty of Science, Chulalongkorn University
* Shrimp Research Unit, School of Agricultural Technology, Walailak
University

(4) Target Area

Southern provinces (Phuket, Trang, Krabi, Songkhla, Satun,
Nakornsrithammarat, Phetchaburi), Eastern provinces (Chonburi,
Chachaengsao, Rayeng, Chanthaburi), Central provinces (Bangkok,
Samutsongkram, Nakorn Pathom, Supanburi)

(5) Project Purpose

Advanced technologies for sustainable aguaculture and high quality products
are developed.

(6) Output

1. Genetic and molecular markers for selective breeding at the molecular level
(growth, disease resistance, stress) are developed.

2. Surrogate broodstock technology for aquaculture is developed.

3. Practical method for health management is developed.

4. Alternative protein source of fish meal and broodstock diet are developed,
5. Technology for detection and reduction of chemical hazards in aquaculture
products is developed.

P
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2. Methodology of Review
2.1. Review Design

The review (evaluation) design was prepared as the Evaluation Grid as shown in ANNEX 4.

2.2. Data Collection Method

The Review Team had interviews with the persons concerned including the Project counterpart
personnel (hereinafter referred to as the CP) and the Japanese Experts dispatched for the Project, and
garnered information through questionnaires survey, interview, and field survey in the target areas.

2.3. Review Analysis
(1) Accomplishment of the Project

Accomplishment of the Project was verified in terms of Input, Output and Project Purpose with
reference to the objectively verifiable indicators of the Project Design Matrix (PDM Ver. 2.0).

(2) Implementation Process

Implementation process of the Project was examined to see if activities had been implemented
according to the schedule described in the Plan of Operation (PO), to see if the Project had been
managed properly, and to identify obstacles and/or facilitating factors that had affected the
implementation process.

(3) Five evatuation criteria

The definitions of the five evaluation criteria are as follows:

Relevance

Relevance of the Project was reviewed to see the validity of Project Purpose and Overall Goal in
connection with the needs of the beneficiaries, and the policies of the Government of Thailand and
Japan.

Effectiveness

Effectiveness was analyzed by evaluating the extent to which the Project had achieved and
contributed to the beneficiaries.

Efficiency

Efficiency of the project implementation was analyzed focusing on the relationship between
Outputs and Inputs in terms of timing, quality, and quantity.

Impact

Impact of the Project was forecasted by referring to positive and negative Impécts (to be) caused by
the Project.

Sustainability

Sustainability of the Project was forecasted in technical, institutional, and financial aspects by
examining the extent to which the achievement of the Project would be sustained and/or expanded
after the completion of the Project.

" :
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3. Project Achievements and Implementation Process
3.1. Achievements of Input
3.1.1. The Japanese Side

Assignment of Japanese Long-term Experts (as of the end of September 2014)
Experts * Project Coordinators: (28.6 M/M)

Short-term Expert (as of the end of September 2014)
* 15 Short-term Experts (Researchers) (10.0M/M/55trips), in total, have

been dispatched until the end of September 2014. (ANNEX 5)

Training in Japan for the 56 Thai CPs participated in the training in Japan. Details are shown in

project CPs ANNEX 6.

Provision and procurement of | The total cost for the provision of equipment was approximately JPY 168

machinery and equipment miltion (THB 52.8 million) with the exchange rate THB1.0=JPY3.18, as of
September 2014. Most of the items are laboratory equipment. (ANNEX 7

Local operation cost * Local operation cost allocated by the Japanese side for the

implementation of the Project activities was 10,037,796THRB (IPY
approximately 32million with the exchange rate THB1.0=IPY3.18) from
the year 2012 through 2013,

* Main items of cost are: equipment of materials, general operation
expenses, fees and honorarium, airfares, travel expenses, and meeting
gXpenses

3.1.2. The Thai Side

Assignment of the CPs As of the end of September 2014, 105 CPs in total (Project Director, Project
Co-Director Project Manager, and researchers) are assigned (ANNEX 8).
There has not been significant turnover.

Building/Facilities/Land DOF

* QOffice space for the researchers at CFRDB

* Laboratories (CFRDB and Krabi)

* |.aboratories (Chonburi, Petchaburi, Phuket, and Songkhla)

Kasetsart University
* Laboratories of Faculty of Science and Faculty of Fisheries.

Walailak University

* Laboratories of Cenier for Excellence for Shrimp

Chulalongkon University

* Laboratory of Faculty of Science

Suranaree University
Laboratory of School of Production Technology, Institute of Agriculture
and Technology

Project operation costs * The Thai side spent THB 33,407,160 (approximately JPY 106.2

{Counterpart Fund) million with the exchange rate THB1.0=JPY3.18) on the Project
activities from 2012 to 2013.

* Main items of cost are: personnel cost, travel expenses, good
purchase expenses (reagents, chemical fertilizer, etc.), small
equipment for lab, and utility (water and electricity)

3.2. Achievements of the Project Activities

Achievements of the main Project activities are considered satisfactory at the time of Mid-term
Review. The achievements are described along with the achievement of Output in the subsequent
sections,

3.3. Achievements of Output

Achievements of Output are summarized in the tables in the following pages. As a whole, the
achievements are considered satisfactory at the time of the Mid-term Review.
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Achievements of Qutput

Indicators

Output Current Status Progress
I. DNA markers are | *  DNA markers have been developed for various species including tiger and giant
developed. grouper and shrimp (white and black tiger).
* For groupers, analyses were made on DNA marker utilization between relative On schedul
species, and more than 1,000 markers (microsatellite markers) were developed. n schedule
*  As for sea Asian bass and shrimp, markers were developed and will be continued for
parental diagnosis in the 2™ half of the Project.
2. Evaluation *  TFamilies of grouper, Asian sea bass, white shrimp and black tiger shrimp were created
technigue for for detecting useful traits by DOF and Walailak University,
detecting useful DO
traits is established. | *  As for grouper, evaluation of traits related to growth has becn under progress, and .
findings have been obtained through monthly measurement. Almost achieved
*  As for Asian sea bass, hypoxia-tolerant traits are being evaluated.
<Qutput 1>

Genetic and molecular
markers for selective
breeding at the
molecular level
growth, disease
resistance, stress) are

developed.

Walailak University

* For white shrimp and black tiger shrimp, molecular gene analyses related to growth
and WSSV tolerance were conducted, As a result, SNP markers were identified and
being evaluated.

3. At least one *

genetic linkage map
is established.

No genetic linkage map of the target species has been prepared yet. However, DNA
markers were developed for preparation of a genetic linkage map of the target species.
Regarding grouper, a genetic linkage map of kelp grouper (Epinephelus bruneus) was
prepared at TUMSAT for the first time in the world and reported in a scientific paper
(“A genetic linkage map of kelp grouper (Epinephelus bruneus)”, Aquaculture, 414—
415. 63-81, 2013) based on microsatellite markers.)). However, more dense genetic
linkage map is required.

On schedule

4, At least two useful
traits are identified.

According to the original research schedule, relationship between the useful traits and
the DNA markers will be examined and families with useful traits will be selected in
the 2" half of the Project.

For the purpose, currently, development of DNA markers, creation of lineage, and
development of techniques to evaluate useful traits are being implemented.
Molecular genetic analysis, conducted on the traits related to growth, and
WSSV-tolerance of white shrimp and black tiger shrimp, had promising results.
Further analysis of the traits is expected to bring more significant findings and
achievements.

To be executed in
the 2™ half of the
Project
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Quiput

Indicators

Current Status

Progress

<Qutput 2>

1)

Cell
transplantation
method is
established for
each target

A detecting system to identify reproductive cells of Mekong giant catfish
(Pangasianodon gigas) and giant grouper (Epinephelus lanceolatus) was developed
by using homolog of vassa cDNA as a molecular marker,

For marine fish, with tuna as a donor, and drum fish as a recipient, it was confirmed
that transplanted oogonia was taken up into reproductive gland of the receptor in
Japan and Thai CPs learned it in the training in Japan.

Concerning giant grouper, as male fish was difficult to obtain for experiment, attempt
was made to establish a cell transplantation method using oogonia.

Oogonia transplant is not so efficient as spermatogonia transplant due to small cell
population of oogonia. In order to improve the efficiency, cogonia concentration is

On schedule

species. required.
For the purpose, antibodies that identify and help concentrate germ cell population
Surrogate broodstock includin% oI::gonia were searched in Jap);n and T]F:ai CPs learne%l it in theptrzll)inino in
technology for Japan. °
i:lqua;:ultl:jrc 15 As a result, a stainable antibody that recognizes oogonia of rainbow trout was
eveloped. identified in March 2014 (MACS antibody). Similar technology will be used for the
target grouper.
2) Recipient Candidate recipient species were chosen: Small-sized species of genera Pangasius for
species are Mekong giant catfish and tiger grouper (Mycteroperca tigris) for giant grouper. On schedule
identified. Appropriate timing of transplantation is being clarified through examination of timing
of PGC (Primordial Germ Cell) migration,
3) The After transplantation of the donor cells into the undifferentiated reproductive gland of
donor-recipient marble grouper, donor-originated germ cells were traced to evaluate the
. - . . : On schedule
relationships donor-recipient relationships.
are established. The transplant experiment will be implemented again during 2014,
Output Indicators Current Status Progres

5

<Qutput 3>

Practical method for
health management is
developed.

)

Profiling array
for gene
expression is
developed.

At the commencement of the research, it was planned to create DNA microarrays to analyze
gene expressions of five species of fish and shrimp.

At present, microarrays are available for two Penaeid shrimp (Marsupenaeus japonicus
and Penaeus monodon) species.

In addition, quantitative PCR primer that can be commonly used for tiger and giant grouper
was developed for analyzing immunological gene expressions.

Based on the results of the research so far, it is considered that the quantitative PCR primer
can be used effectively to analyze gene expressions of target species. Therefore, in the 2™
half of the cooperation period, the research will aim at developing profiling array or

On schedule
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designing quantitative PCR primers to enable comprehensive anaiyses of gene expression.
For Asian sea bass, information and data about gene sequences will be gleaned.

2)

Immunological
genes of fish and
shellfish are
cataloged.

At the commencement of the research, it was planned that immunological genes of five
species of fish and shrimp will be catalogued.

Currently, immunclogical genes of giant grouper, tiger grouper, black tiger shrimp, and
kuruma shrimp have been catalogued; therefore, the indicator was almost achieved.

In the 2" half of the Project cooperation period, collecting information and data about gene
sequences of Asian sea bass will be conducted.

These catalogues will be arranged so as to be used by researchers on the standard personal
computers

On schedule

3)

Candidate
antigens of
vaccines for

At the commencement of the research, it was aimed that candidate antigens of vaccines for
4 pathogenic microorganisims species wili be catalogued.

Immunological examinations and genome analyses were conducted to identify major
antigens of Vibrio vulnificus found in grouper and Asian sea bass and Strepfococeus
agalactiae found in Asian sea bass and Nile Tilapia in Thailand.

Through partial genome analyses of iridovirus and nervous necrosis virus, it was

confirmed that these viruses share homelogy with those found in Japan. Therefore, Almost
pathogenic vaccines that were developed in Japan can be candidate vaccines for these viruses achieved.
microorganisms prevailing in Thailand.
are identified. Kasetsart University researchers focused on Nile Tilapia. About 120 isolates of S.
agalactiae were collected from tilapia farms of ail regions in Thailand. Candidate antigens
were selected for functional vaccine based on serotype of the antigen.
Characterization of each serotype has been conducted including pathogenicity and
immunogenicity.
Analysis and evalnation of functional vaccine are being conducted in laboratory scale.
4) At least one
practical vaceine In the 2™ half of the Project, DNA and formalin killed bacterial cells vaccine trials in the To be ;
for pathogenic f . . . executed in
. . teld will be executed to verify the effectiveness. ad
microerganisms the 2™ half
is developed.
5) Practical method Genome analyses were conducted in terms of bacteria causing EMS (early mortality

for health
management is
developed.

syndrome) and AHPND (acute hepatopancreatic necrosis discase) in Southeast Asian
countries including Thailand as well as China.

Based on the analyses, PCR test procedures (diagnostic procedures) were developed and its
effectiveness was verified.

The diagnostic procedures were regarded as standard methods of DOF.

The achievement was made public via a media release in June 27, 2014 by DOF.

In the 2™ haif of the Project, preventive and control measures will be studied.

On schedule
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Output

Indicators

Current Status

Progress

<Qutput 4>

Alternative protein
source of fish meal and
broodstock diet are
developed.

1) Broodstock diet
is developed.

Broodstock diet with various protein sources as ingredients and essential nutrients for
maturation was produced and the qualitative evajuation was commenced in 2012,
The target species of indicator 1 of Thai side is banana shrimp (Penaeus merguiensis),
grouper and Asian sea bass broodstock.

The study on variation in biochemical composition, fatty acids, amino acids profile
and vitamin E in eggs and tissues of wild banana shrimp (Penacus merguiensis) in
different stages of sexual maturation was completed. Based on this information, the
diets for the feeding trials were formulated.

The feeding trial was conducted to investigate the supplemental effects of vitamin E,
astaxanthin, taurine on reproductive performance of banana shrimp broodstock. The
obtained resulis will be applied to the next feeding trial, which will be held in the 3™
year of the project, in order to evaluate effectiveness of combination of taurine,
astaxanthin and vitamin E as ingredients of banana shrimp broodstock diet.

Based on the results of experiments of feeding trials, broodstock diet containing
19.8 % of fish meal, reduced from 2§%, was produced in Japan. Along with it, it was
confirmed that the change of fish meal content did not have significant effect on the
amount of intake.

On schedule

2)  Alternative diet
is developed.

The target species of indicator 2 of Thai side is white shrimp, grouper and Asian sea
bass broodstock.

Comparative study was made among meat meal, corn protein concentrates, and high
protein DDGS (Distiller’s Dried Grains with Soluble) to clarify effects on growth of
marine fish such as sea bream, etc. depending on the protein sources.

Candidate raw materials of diet for feeding experiment on grouper, Asian sea bass,
and white shrimp were selected and a part of feeding trials was completed.

As a result, alternative protein sources {squid meal (SQM), corn gluten meal (CGM),
and de-hulled soybean meal (DSBM)) were identified, out of 9 candidate protein
sources tested {squid meal, krill meal, shrimp head meal, lupine meal, de-hulled
soybean meal, soybean meal, pouitry meal, soybean protein concentrate, and corn
gluten meal).

Based on these experiments and trials, basic data was obtained and analyzed to clarify
the properties of alternative protein sources and assume suitable composition of raw
materials thereby enabling evaluation by implementing feeding experiment,

As amino-acid composition was analyzed for the diet, necessary amount of lysine and
methionine, often scarce in vegetative protein sources, were determined.

Optimum level of selected alternative protein feed ingredients in white shrimp with
supplementation of some amino acids will be determined in the 37 year.

In the 2™ half of the Project, alternative diet will be developed.

On schedule
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Qutput

Indicators

Current Status

Progress

<Qutput 5>

Technology for
detection and
reduction of chemical
hazards in aquaculture
products is developed.

I} Prototype of
identification
kit for hazard
chemicals is
developed.

Optimum protocol for detecting leucomalachite green by ELISA method was
developed in April 2014. The protocol was designed to have the sufficient sensitivity
(less than 2ppb), recovery rate (75-120%), and repeat accuracy (CV will be less than
10%).

Thai researchers are now validating the protocol. 1f the protocol has performance
problems, the protocol will be modified/improved.

The protocol would be applicable to the monitoring of Asian sea bass, shrimp farms
and shrimp hatchery.

Changes of gene expression in fish exposed to leucomalachite green were examined
and suitable genes were identified for the monitoring in June 2014,

Based on the information, 2 prototype tool kits for detecting leucomalachite green
would be developed in the 2™ half of the Project.

On schedule

2) Technology for
reduction of
chemical
contamination in
aquaculture
production is
developed.

Malachite-decomposing (decolorizing) bacteria were collected from the sediment of
shrimp farms and fermented food products as well, and 222 isolates were isolated from
109 samples.

As aresult, 10 strains showed a good decolorizing efficiency, and were preliminarily
classified into 5 groups.

Among the representative strains from each group, strain J29-3 showed the highest
MG decolorizing efficiency (80%) in nutrient broth containing 500 ppm MG after
incubated at 37 degree for 48 hours.

In the 2™ half of the Project, further analysis will be conducted in terms of utilization
of those strains.

A comparison study of adsorption percentage of various adsorbents for 100 ppm LMG.
Activated charcoal showed the highest adsorption percentage, and zeolite was the
second effective adsorbent for LMG adsorption. Zeolite was selected to remove LMG
because its adsorption ability and cost. Further study will be made on how to apply the
adsorbent in the fish farm.

On schedule




3.4, Achievements of the Project Purpose

Project Purpose: Advanced technologies for sustainable aquaculture and high quality producis are
developed.

According to the literature survey, hearings from the researchers involved in the Project, and the
site inspection, the Team confirmed that the Project activities have been implemented on
schedule as a whole. However, as some of the indicators of the Project Purpose and QOutput are
not described specifically or quantitatively, it was difficult to objectively verify the
achievements of the Project according to the indicators.

Indicatorl: The number of species with improved aquaculture technologies

In the 1% half of the cooperation period, it is considered that the Project researchers are still in
the preparation phase for developing advanced technologies, in general. Therefore, even if there
are no species cultured with advanced technologies at the time of the Mid-term Review, it does
not undermine the progress of the Project, and it is acceptable that the indicator will be achieved
in the 2 half of the Project.

However, even in the 1% half of the Project, remarkable achievements have been already
reported. The Project has developed PCR test procedures (diagnostic procedures) for
EMS/AHPND (early mortality syndrome/acute hepatopancreatic necrosis disease) that has
caused great damage to shrimp culture in Southeast Asian countries including Thailand.

The procedures were developed based on bacterial genome analyses by a research group of the
Project. After its accuracy was validated, it was adopted by the DOF as a standard diagnostic
procedure for EMS/AHPND and was made public via a media release in June 27, 2014 by DOF.

Based on these facts, it is presumed that the foundation of technology development is being
laid, although the number of species to be cultured has not been clearly determined yet.

As the Project progresses, it is expected that more technologies will be developed by the
Project research groups and there will be various species cultured with advanced technologies.

Indicator2: The number of researchers provided with advanced aquaculiure technologies

In the 1% half of the Project, 56 Thai researchers, in total, were sent to Japan, which is more than
half of the total Thai researchers involved in the Project. After participating in the training in
Japan, they have conducted research works utilizing knowledge and experiences obtained in the
training. .

Therefore, the Review Team considered that the number of researchers provided with
advanced technologies was reasonable.

However, it was also difficult for the Team to confirm how many CPs, and to which extent,
were provided with aquaculture technologies, as there was no data in terms of capacity
development of CPs except for the number of ex-trainees.

Indicator3: The number of scientific papers

According to the information given by the Japanese and Thai researchers, 28 papers in total were
prepared so far, 18 by the Japanese and 10 by the Thai side.

The number of scientific papers so far prepared is considered satisfactory at the middle point
of the cooperation period. In the 2" half of the cooperation period, it is expected that more
papers will be prepared, including co-authored papers by the both countries, as various research
results can be compiled into scientific papers.

Indicator4: The number of the workshops and/or seminars that disseminated project outp uts

In total 12 seminars and workshops have been held so far by the initiative of the Japanese side.
The workshops or seminars so far held were mainly to share research activities among researchers
for executing the research activity smoothly.
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Meanwhile, according to the interview to some Thai researchers, seminars inviting farmers and
fishery industries, and so on, were conducted to disseminate information about prevention of
EMS/AHPND, WSSV, etc.

In the 27 half of the Project, it is expected that more activities to disseminate the Project
outputs will be held as the Project is progressing.

3.5. Implementation Process
3.5.1. Implementing Set-up for Research Activities

Five Thai implementing agencies involved in the Project, namely, DOF, Kasetsart University,
Chulalongkorn University, Walailak University and Suranaree University, are divided into 13
research sub-groups for taking charge of various activities described in the PDM, ranging from
basic to applied research works.

At the initial stage of research activities, training of experienced researchers, who were
supposed to take leadership in each research group, was conducted in Japan, then, trainings of
young researchers followed.

When Japanese researchers visited Thailand, they conducted follow-up instruction for
ex-trainees. Although, Japanese researchers stay in Thailand for a short period of time, foilow-up
activities are done efficiently focusing on confirmation of the degree of understanding and
application of technologies learned in the training in Japan, progress of research activities, and
guidance on how to conduct research activities in the future.

Seminars are held in Thailand by Japanese researchers as necessity rises, For some research
topics, research is conducted simultaneously in Thailand and Japan. A researcher who graduated
from Tokyo University of Marine Science and Technology is stationed in DOF Krabi, and
contributing to technical instruction and information sharing with the Japanese side.

3.5.2. Modification of PDM

PDM (version 1.0) was originally prepared in January 12, 2012 attached for R/D, and revised and
approved in the 2™ Joint Coordinating Committee (JCC) Meeting in February 27, 2012 (version
2.0). The modification made in the 2™ JCC are as shown below:

Version 1.0 Version 2.0
Scope of Work of CFRDB Revised Scope of Work of CFRDB
Development of molecular markers for breeding and Development of molecular markers for breeding and

establishment of fish and shrimp families for molecular | establishment of fish and shrimp families for molecular
genetics, development of alternative protein source of | genetics, development of alternative protein source of
fish meal and feeding test, development of shrimp and | fish meal and feeding test, development of shrimp and
fish broodstock diets, development of surrogate brood | fish broodstock diets, development of surrogate brood
stock technology stock technology, development the monitoring
methods for detecting riks of chemical contamination
in farmed fish and shrimp

Scope of Work of Kagetsart [Iniversity Revised Scope of Work of Kasetsart University

Study of fish immunology, development of vaccine, Study of fish immunology, development of vaccine,
immunostimulation, development of low—cestdetection | immunostimulation, development the effective counter
system-of hazerdous-chomicalscontrol of food measures for minimizing risk of chemical contamination
speﬁ&ge—&s%eeaa%yﬁs—the—effectwe counter measures in aquaculture production, development of antimicrobial
for minimizing risk of chemical contamination of peptide and immune molecules against pathogens)
aquaculture production, development of antimicrobial :
peptide and immune molecules against pathogens.

Scope of Work for Suranaree University
Development of surrogate broodstock technology in Thai

species
Qutput 5 Revised Qutput 5
Technology for detection and reduction of hazard Technology for detection and reduction of chemical
chemicals and risk analysis of aquatic food supply hazards in aquaculture products is developed.
chain.
Activity 5-1 Revised Actjvity 5-1
Develop the screening methods for detecting risks of | Develop the monitoring methods for detecting risks of
chemical contamination. chemical contamination in farmed fish and shrimp.
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Activity 5-2 {eliminated}
= p . iy
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Revised Activity 5-2 {added)
Develop the effective counter measures for minimizing
risk of chemical contamination in aquaculture

production.

poison:

Activity 5-3 (eliminated)
Pemenstrate-the-sereenins-methods-on-hazard
Activity 5-4 (eliminated)
Developtechnelogyforthe applicationofselected
b i 1o el | Fishor.

3.5.3. Meetings

Steering Committee Meetings (Joint Coordinating Committee Meetings) were held four times up
to October 2014, for smooth operation of the Project.

Table 3.5.2.1. Joint Coordinating Committeec Meeting

Date Meeting Participants
1% JCC Meeting 2012.7.30 15
20 JCC Meeting 2013.2.27 21
31 JCC Meeting 2014.4.25 26
4% JCC Meeting 2014. 10.17 (scheduled)

In addition to the JCC meetings, research group meetings are held every 6 months. In the meetings,
information about the progress of research activities is shared among the groups. The Japanese
sub-coordinator attends the meeting to give comments and advices on the progress and the way the
activities are conducted. The progress of the Project is reported to JICA headquarters in Tokyo
every 6 months, too.

3.5.4. Public Relation Activities

A web-site of the Project is administered by the Tokyo University of Marine Science and
Technology.

3.5.5. Seminars, Workshops, ete.

Seminars and Workshops conducted by the Project are as summarized in ANNEX9.
3.5.6. Promoting and Inhibiting Factors

{1) Promoting Factors

(1)-1 Intensive training in Japan and follow-up by the Japanese researchers

At the initial stage of research activities, training of experienced researchers, who were supposed
to take leadership in each research group, was intensively conducted in Japan, then, trainings of
young researchers followed. The training was effective for smeooth implementation of the research
activities in Thailand.

When Japanese researchers visited Thailand, they conducted follow-up instruction for
ex-trainees. Although, Japanese researchers stay in Thailand for a short period of time, follow-up
activities are done efficiently focusing on confirmation of the degree of understanding and
application of technologies learned in the training in Japan, progress of research activities, and
guidance on how to conduct research activities in the future.
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(1)-2 Collaborative Relationship among the Japanese and Thai Research Organizations

Tokyo University of Marine Science and Technology (TUMSAT) signed the academic exchange
agreement with Kasetsart University in 1996, and with Chulalongkorn University in 2000. Since
then, these universities have continuously executed academic exchange programs: conducted
joint research works, sent and received students with each other, It is considered that the
collaborative relationship among them through the program contributed to smooth execution of
the Project in the 1* half of the Project.

The history of cooperative research between JIRCAS (formerly known as TARC, established
in 1970) and Thailand can be dated back to 1966, when the Tropic Agricultural Research Office
was set up in Agriculture, Forestry and Fisheries Council Secretariat. Since then, extensive
exchanges and cooperation activities between JIRCAS and Thailand have been maintained over
a 47-year period (Information Analysis Site, JIRCAS).

(1)-3 A Japanese Researcher stationed in CFRDC, Krabi

A researcher, who graduated from Tokyo University of Marine Science and Technology, has been
stationed in DOF Krabi since December 2012, and contributing to technical instruction to Thai
CPs and information sharing with the Japanese side.

(1)-4 Commitment of Thai CPs

In addition to the training in Japan and follow-up by the Japanese researchers, it should be
emphasized that Thai side assigned capable and hard working CPs to the Project. Commitment of
Thai CPs assigned to research activities, in addition to the training in Japan, and the follow-up

instruction in Thailand, is considered one of the contributing factors to the satisfactory progress
of the Project in the 1% half of the cooperation period.

(2) Inhibiting Factors

As the Project has been moving forward on schedule as a whole, the Team recognizes no external
factor that inhibits the progress of the Project at the moment of the Mid-term Review.
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4. Review Results

The Review Team assessed the Project's relevance, effectiveness, efficiency, impact and
sustainability through questionnaire survey and interviews to the Project CPs and relevant
governmental officials, discussion with the relevant stakeholders, site survey, etc. On evaluating
relevance, effectiveness, and efficiency, three-level (High, Moderate and Low) grading system
was applied.

4.1. Relevance
The relevance of the Project is evaluated as High by the following reasons.
4.1.1. Relevance with the Policy of the Government of Thailand

In the Strategic Plan of DOF (2013-2016), the basic fisheries policy of Thailand, the Thai
Government sets up five strategies as follows;

1) Fisheries output increase

2) Improvement of fisheries production efficiency and fisheries product quality

3) Fisheries resources management to achieve sustainability and preserve diversity
4) Research and development in fisheries discipline and technology

5) Personnel and organization development

The Project aims at assisting the Thai Government in implementing the strategies especially in
¢ 4) Research and development in fisheries discipline and technology’.

4.1.2. Relevance with the Needs of the Beneficiaries

The ultimate beneficiaries of the Project are those who are involved in aquaculture business along
the coastal line of Thailand, such as aquaculture farmers, processing plants, small scale
processors, etc. According to the Fishery Statistics 2010, there are 27 aquaculture industry groups,
and according to the questionnaire survey conducted by the Detailed Planning Survey Team of
JICA in September 2011, all the groups expressed high expectation to the Project to be
implemented.

In particular, the main components of the Project, such as creation of disease-tolerant and
productive seeds, development of cheap alternative diet, etc. are highly needed by the aquaculture
farmers.

4.1.3. Relevance as the Means to Generate Impacts

The Project is targeting species with high-market value, such as Asian sea bass, grouper, white
shrimp, etc., which is expected to cause great economic impacts.

According to the Fishery Statistics of 2011, there are 39,810 farms (11,107 marine fish, 23,675
coastal shrimp and 5,028 shellfish farms), including smali-scale ones. As regards marine fish
farms, Asian sea bass yield accounts for approximately 86% of the total yield. As for shrimp
culture, white shrimp accounts for approximately 98%, virtually 100% of the total coastal shrimp
yield.

Taking the situation into consideration, it is expected that the Project will greatly contribute to
promotion of marine aquaculture mainly in and around southern and eastern part of Thailand.

In addition, the Project will also contribute to food security and securing bio-diversity of
Thailand by establishing technologies such as enhancement of production of rare Mekong giant
catfish, health management of tilapia and Asian sea bass, and introducing molecular breeding
technologies for black tiger shrimp as well as other shrimp species that are indigenous to
Thailand.
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4.1.4 Relevance with the ODA policies of the Government of Japan (GOJ)
In the Country-wise Assistance Policy to the Kingdom of Thailand made public in December 2012,
the Government of Japan set up three priority areas of assistance as follows:

Priority 1: Sustainable development of economy and coping with maturing society
Priority 2: Coping with common issues in ASEAN countries
Priority 3: Promotion of cooperation towards countries outside ASEAN region

The Project falls on “Development Issue 1-3: Advancement of research capabilities and
networking” under Priority 1. :

The Government of Japan states that cooperation is undertaken on difficuit issues to solve as
Thailand reaches a matured society, such as environment and climate change, the aging society,
and support for the socially vulnerable, by utilizing Japanese findings and experience as well as
in collaboration with Thailand as a donor country.

The Project is expected to contribute to advancement of research capabilities and networking
through Thailand-Japan collaboration.

According to the Fishery Statistics of DOF, export of fisheries products to Japan from Thailand
amounted to 276,005 tons in 2008, which is the 2™ largest, next to 348,146 tons from the United
States, Fishery industry is one of the primary industries in Thailand, and Japan is an important
trade partner. Therefore, it is important to Japan that Thailand improves quality of fishery
products.

4,2, Effectiveness

Effectiveness of the Project is considered High based on the following reasons:

As a whole, the Project activities have been implemented as scheduled and some remarkable
achievement such as development of diagnostic procedures for EMS/AHPND were made. It is
also pointed out that through trainings in Japan and the follow-up instruction in Thailand, Thai
CPs had obtained knowledge and skill necessary to conduct research works.

Therefore, it is considered that foundation is steadily being laid to achieve the Project Purpose:
“Advanced technelogies for sustainable aquaculture and high quality products are developed.”

With this progress continuing, in the 2"¢ half of the Project, it is expected that “Advanced
technologies for sustainable aquaculiture and high quality products” will be highly developed
based on the results of the research activities conducted.

4.3, Efficiency

Efficiency of the Project is considered High based on the achievements of Input and the amount of
Qutput.

The Input (dispatch of experts, provision of equipment, and assistance to local cost) by the
Japanese side was made almost on schedule in the first half of the Project as was described in 3.1.
The amount of Input is considered appropriate as compared with the size of the Project covering
the diversified and extensive research themes.

Thai side has been providing reasonable amount of budget to cover the expense to cover a part
of expenditure for the Project activities; personnel cost, travel expenses, good purchase expenses
(reagents, chemical fertilizer, etc.), small equipment for lab, and utility (water and electricity)

The Review Team confirmed that laboratory equipment provided by the Japanese side is
effectively utilized and properly maintained.

As QOutput has been generated well as described in chapter 3, it is considered that Efficiency of
the Project was high in the 1% half of the cooperation period.
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4.4. Impact

The Project has developed PCR test procedures (diagnostic procedures) for EMS/AHPND (early
mortality syndrome/ acute hepatopancreatic necrosis disease) that has caused great damage to
shrimp culture in Southeast Asian countries including Thailand.

The procedures were developed based on bacterial genome analyses by a research group of the
Project. After its accuracy was validated, it was adopted by the DOF as standard diagnostic
procedure for EMS/AHPND and was made public via a media release in June 27, 2014 by DOF.
It is expected that the Project will generate more impacts in the 2™ half of the cooperation
period.

4.4.1. Technical Aspects
The Project aims to introduce advanced aquaculture technologies as follows:

Selective breeding based on molecular markers

Surrogate broodstock technology

Practical method for health management using biotechnology

Alternative protein source replacing fish meal and developing broodstock feed.
Detection and reduction of chemical hazards in aquaculture products

* R ¥ ¥ W

Each technology, once developed, will give great technical impacts to the aquaculture in
Thailand and Southeast Asian countries

4.4.2. Environmental Aspect

Advanced technologies to be introduced in the Project, such as development of alternative
protein source replacing fish meal, and the monitoring methods for detecting risks of chemical
contamination in farmed fish and shrimp, will directly contribute to prevention of environmental
contamination caused by intensive aquaculture.

4.4.3. Economic Aspects

Advanced technologies to be introduced by the Project will contribute to increase the yield of

high values species by seiective breeding, and heaith management. The technologies will also

ensure the food safety of fishery products by reduction of chemical hazard. As a resuit, income
of fish farmers will increase, as consumers will have more confidence on fishery products.

4.5, Sustainability

There is no serious concern about the Sustainability of the Project at the time of the Mid-term
Review.

4.5.1. Policy Aspect
As the Project has high relevance with the Thai development policy, it is reasonable to expect

that the Project will have policy support from relevant government organizations. Drastic policy
change related to fisheries is unlikely as it is one of the most important industries in Thailand.

4.5.2. Technical Aspect

Technology transfer to the Thai CPs has been executed successfully so far, and the provided
equipment is maintained properly in general.
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4.5.3. Institutional Aspect

Implementing organizations of Thai side have solid institutional structure and it is considered that
there is no problem in terms of institutional sustainability at the time of the Mid-term Review.

4.5.4. Financial Aspect

It is considered that there will be no serious concern about financial sustainability of the Project
as Thai side implementing agencies have allocated stable budget for the Project activities so far.
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5. Conclusions

The Joint Review Team conducted the Mid-term Review of the Project based on five evaluation
criteria, through interview with stakehoiders (Thai CPs, Japanese researchers/experts, and fish
farmers, etc.), site inspection, and a series of discussion with Thai governmental officials.

The Project was evaluated as highly relevant with Thai development policy and Japan’s aid
policy and strategy, at the time of Mid-term Review.

Effectiveness was also high, as the Project activities have been implemented as scheduled and
even some remarkable achievements including development of diagnostic procedures for
EMS/AHPND were reported. With progress continues this way, in the 2™ half of the Project, it
is expected that “Advanced technologies for sustainable aquaculture and high quality products ”
will be fully developed based on the results of the research activities conducted.

However, it should be pointed out that the Team found it difficult to verify the achievements
of the Project objectively, as some of indicators are not described specifically or quantitatively.

Efficiency of the Project was also evaluated high, as the both sides made input reasonably and
it contributed to satisfactorily output generation. In particular, intensive training in Japan in the
initial stage of the Project was effective for smooth start of research activities in Thailand.

As for Impact, it is highly evaluated that the diagnostic method for EMS developed under the
Project was adopted as a standard diagnostic procedure of DOF and used alf over Thailand. It is
expected that more Impact will be generated in the 2° half of the Project.

Regarding Sustainability of the Project, the Team considers that there is no significant
concern at the time of the Mid-term Review.

Based on these analyses, the Team concludes that the Project has made good progress so far
and is expected to achieve the Project Purpose by the end of the Project cooperation period; May
2017.

Meanwhile, some issues related to management of the Project, such as modification of
indicators of the PDM, etc., were figured out by the Review Team and described in the next
Chapter (Recommendations) for improvement.
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6. Recommendations

6.1. Dissemination of Research Outcomes

The diagnostic protocol of EMS/AHPND has been disseminated to shrimp farmers through
collaboration between the Project and relevant authorities. The Team recommends that the
Project make more efforts to disseminate the outcomes of the Project, since it is expected that
more outcomes will be produced in the 2" half of the Project.

6.2. Revision of Project Design Matrix (PDM)

The Team recommends that indicators for Project Purpose and Outputs be objectively verifiable
to evaluate the attainment of Output and the Purpose of the Project. The revised version of PDM
is to be approved by the JCC. The suggested points of revision are shown as below:

*  Indicator for Project Purpose for clarification

*  Indicator for Output for clarification

*  Modification of some terminologies

6.3. Collection of Baseline Data and Monitoring to Verify the Achievements
The Team recommends the Project to collect data according to the revised indicators to judge the
degree of achievements.
The Team also recommends introduction of a system for assessment of researcher’s capacity
development by the group leader based on the indicator 2 of the Project Purpose of PDM.
Research progress has not all been properly managed with reference to the indicator of the
PDM in each Output, although the Project Research activities have been reported in the Project
Progress Meetings held every 6 months. Thus, the Team proposes that all research progresses
both in Thailand and Japan should be reported according to the indicators in each Output of PDM
in the Project Progress Meeting. Overall achievements according to the indicators of the Project
Purpose should also be reported.

6.4. Strengthening of Collaborative Research Activities

It seems that some of the research activities have been conducted independently by either
the Thai or the Japanese side. However, given the concept of the SATREPS, the Team
expects that collaborative research activities implemented jointly by the both parties
should be further emphasized. In the 2™ half of the cooperation period, it is expected that
co-authored scientific papers will be increased as a result of enhanced collaboration.

6.5. Special Notes on Technical Aspects

(1) Construction of Genetic Linkage Map and Identification of Useful Traits

Care must be taken on families of grouper those are prepared for analysis of a linkage map. The
families for detecting QTL are also important and should be prepared now. The researchers should
prepare detailed methodologies under close supervision of the Japanese expert on how to prepare
a linkage map and how to find the useful traits (mapping of QTL).

(2) Health Management; Functional Vaccine

- It is important to continue the study on isolation of Streptococcus agalactiae in Nile tilapia
without intermission, due to possible mutation of the bacterium.

- The researchers should confirm the resistance of the vaccinated group (vaccinated with formalin
killed Serotype III) to different serotype of Streptococcus agalactiae (Serotype la)
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Visit Walailak Univ. * Car WU 15min X .
Qct10 | Fri - School of Agricultuml Technology (Qusputl: R(G3, RG4) Dr.Higashino
FM - School of Agricultural Technology (Outpuid: RGE) Mr Yoshikawa DrSatapom
NST—DM DD7811 15:45—+16:55
Octll | Sat ;l]?:_ ———————————— Prepare the document
Mr, Chikami Brof. Kolubun, Mr. Sato
13:40 Depart from VIENTIANE 10:50 Depart from HANEDA
AM J(TG2751) Prepare the document (NHE47)
Oct12| Sun 14:45 Armive at BEK 15:25 Amive M BKK
PM Tintemal Meeting
08:30Visit JICA Thai office Mr.lkeda ICA
AM [Moving to CFRDB Lhir Mr.Chikami
, - 10:00 Joint Mid-Term Review Team Meeting (CFRDB Mecting room) T"g;‘!;“l:t;i‘:':: Dr Uthairat XU

A hatrat~



Oct13 | Mon Prof Kokubun {nds.Parchara TICA
13:30 Visit DOF and Kasctsart Univ. Me.Sato Dr.Nuanmanee DOF
PM |- Faculty of Fisheries, KU {Output 3: RG 7) Dr.Hirono
(Yapanese member)
Visit CFRDC, Krabi
BKK TG 241 08:00—-KBY 09:20 Dr.Uthnirat KU
AM | Output E: RG2 Mr. Paiboon / - Quiput 2: RGS Dr.Surintorn s Patchara TICA
Qct.14 | Tue - Ouiput 5: RG11/1 Ms.Patcharee/ - Observation of culture fann Jopanese member Dr.Nuanmanee DOF
eKBVTGZSD 18:50 —BREK 20:10 Dt.Kom DOF
— Dr, Varin DOF
PM
AM [09:30 Joint Mid-Term Review Teant Meeting (CFRDB Mecting room)
Octi5 | Wed |— Japanese member
PM [13:30 Joint Mid-Term Review Team Meeting (CFRDB Meeting room) Thai & Japanese member
Discussion Dr.Okamoto,Dr.Kom
! . s . . N . " ,Dr.Varin .Dr.Suftinee,
AM [09:30 Joint Mid-Term Review Team Meeting (CFRDB Meeting roam) Dr.Nontawith,
Dr. Anchalee,Dr.Sasimanus
Japanese member
Oct16 | Thu |- Dr.Okamoto
13:30 Joint Mid-Term Revicw Team Meeting (CFRDB Meeting room) :
gProf. Kokubuy, Mr. Salo .
PM 22:25 Depart from BKK (NHES0) Thai & Japanese member
06:40 Arrive at HANEDA
AM 109:30 Joint Evaluation Meeting Signing on M/M DOF Mecting room - Chulapem buiiding Japanese member EOY
Report to JICA and EOQT
Mt Chikami
. 19:40 Depart from BKK
Oct17|  Fri py [20:50 Arive ot VIENTIANE (TG2574) Thai & Japanese member
 |Dr. Higashino
23:50 Depan from BKK  {TG642)
M. Yoshikawa
22:45 Depart fromy BKK (TG682)
Dr. Higashina
AM 08:50 Arrive at NRT
Oct.18 Sat Mr. Yoshikawa
06:55 Arrive at HANEDA
¥ it —— -  m ——— —— e - = e e e it e - ———

Utarel



ANNEXZ2 Project Design Matrix (PDM)

Project Title: Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation Cooperation Period: 25 May 2012-24 May 2017
Tmplementing Agency (Thai Side): Constal Fisheries Research and Development Bureau, Department of Fisheries (DOF), Ministry of Agriculture and Cooperatives/

Faculty of Fisheries and Faculty of Science, Kasetsart University/ Department of Biochemistry, Faculty of Science, Chulalongkom University/
Shrimp Research Unit, School of Agricultural Technology, Waleilak University/(Cooperation Agency) Suranaree University of Technology
Impementing Agency (Japunese Side): Tokyo University of Marine Science and Technology/Japan International Research Center for Agricultural Science/The Fishery Research Agency

Target Ares: Southern provinces (Phuket, Trang, Krabi, Songkhla, Satun, Nakornsritharmmarat, Phetchaburi), Eastern provinces (Chonburi, Chachaengszo, Rayong, Chanthaburi), Central provinces
(Bangkok, Samutsongkram, Nakorn Pathom, Sup&nburi)

Ultimate Beneficiaries: Aquaculture farmers, processing planls and small scale processors

Ver.2 (Revision for the 2nd JCC Meeting on February 27, 2013)

-Narrative Summary

Olijectively Verifiable Indicators.

.. Means:of Verification:

- Important Assumptions

Proiect Purpose
Advanced technologies for sustainable aquaculture and high

quality producis are developed.

1) The number of species with improved
aquaculture technologies

2) The number of researchers provided with
advanced aquaculture technologies

3) The number of scientific papers

4) The number of the workshops and/or seminars
that disseminated project outputs

Progress reports on the
project actlivities

- Data from field tests
* Scientific papers related

to the research results

* Workshop/seminar

reports

Outputs

1.

Genetic and molecular markers for selective breeding at
the molecular level {growth, disease resistance, stress) are

developed.

1} DNA markers are developed.

2) Evaluation technique for detecting useful fraits
" is estabtished.

3} At least one genetic linkage map is established.

4) At least two useful traits are identified,

Surrogate broodstock technology for aquaculture is
developed.

1} Celi transplantation method is established for
cach target species.

2) Recipient species are identified.

3) The donor-recipient relationships are
established.

Practical method for health management is developed.

1y Profiling array for gene expression is developed.

2} Immunological genes of fish and shelifish are
catnloged.

3) Candidate antigens of vaccines for pathogenic
microorganisms are identified.

4) At least one practical vaccine for pathopenic
microorganisms is developed.

5) Practical method for health manugcment is
developed.

Alternative protein source of fish meal and broodstock

diet are developed.

1} Broodstock diet is develaped.
2) Alternative diet is developed.

Technology for detection and reduction of chemical
hazards in aquaculture products is developed.

1) Protoetype of identification kit for hazard
chemicnls is developed.

2) Technology for reduction of chemical
contamination in aquaculture production is
developed.

Progress repnrts on the
project activities

+ Data from field tests

Scientific papers related
to the research results
Workshop and seminar
reports

From QOuntputs to Project Purpose;

* There is no drastic change in the trends of the
production and market in aquaculture and
fishery products.

* Policy for aquaculture promotion of the Thai
government is not changed.

Uil
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Activities Inputs

1-1 Detect useful molecular markers for selective hreeding, Japanese side: Thai side: From Activities to Qutputs:

-2 Evaluate molecular markers. 1) Experts 1} Counterpart personnel *  Hatcheries and farm facilities are
1-3 Search and develop the fish and shrimp with usefui traits. Long-term expert (1) Project Director : Director of Coastal not damaged by flooding and other
1-4 Construct penetic linkage map. - Coordinator Fisheries Research and Development natural disasters.

1-5 Conduct breeding experiments based on results. Short-term experts Bureau, Department of Fisheries

2-]1 Identify {he relationship of donor and recipient species,

2-2 Establish donor cell preparation method (dissociation &
[abeling).

2-3 Identify suitable recipient species.

2-4 Develop ccll transplantation method and donor cell tracing
method.

3-1 Establish useful microarray for analysis of gene expression.

3-2 Develop molecular tools to study fish and shrimp molectler
immunology.

3-3 ldentify the antigen for functional vaccine.

3-4 Analyze and evaluate the funciional vaceine.

3-5 Develop the practical method for quatic health
management.

4-1 Tdentify the suitable product/material 1o replace fishmeal
diet and develop protolype of alternative diet.

4-2 Evaluate the alternative diet based en the nutritional quality
through molecular biological technigue.

4-3 Develop completed formulated diet for broodstock.

3-1 Develop the monitoring methods for detecting risks of
chemical contamination in farmed fish and shrimp.

5-2 Develop the eifective counter measures for minimizing risk
of chemical contamination in aquaculture production.

- Breeding of improved stocks

- Surropate broodstock technology
- Vaceine and immunity

- Alternative diet

- Health hazard

2) Training in Japan
3) Equipment

4) Locatl costs

Project Co-director : Dr. Varin
Tanasomwang
Project Manager : Senior Fisheries
Biologist of Coastal Fisheries Research and
Development Bureau, Department of
Fisheries
Researchers:
+*Coastal Fisheries Research and
Development Burenw, Department of
Fisheries,
«Faculty of Fisheries and Faculty of
Science, Kasetsart University
*Department of Biochemistry, Faculty of
Science, Chulalongkorn University
=Shrimp Research Unit, School of
Agricultural Technology, Walailak
University
»Suranaree University of Technology

2} Project office
3) Facilities:

- Hatchery and Ferm facilities
- Laboratory facilities

Fharat

Pre-Conditions

All the researchers are ready to
participate in respective research
projects.

All the participating organizations
formally commit their participntion.

Scope of Activites for each Implemnentng Agency of the Thai side

1} Department of Fisheries, Constal Fisheries Rescarch and Development Bureau (Development of molecular markers for breeding and establishment of fish and shrimp families for molecular genetics,

development of altemutive protein source of fish meal and feeding test, development of shrimp and fish broodstock diets, development of surrogate brood stock technology, development the
monitoring methods for detecting riks of chemical contemination in farmed fish and shrimp)

2) Kasetsart University (Study of fish immunology, development of vaccing, immunostimulation, development the effective counter measures for minimizing risk of ehemical contamination in

3
antimicrobial and immune molccules against pathogens)
4

aquactlture production, development of antimicrobial peptide and immune molecules apainst pathogens)
Chulalongkomn University (Study of shrimp moleculer immunology, development of molecular markers for bresding and establishment of shrimp families for molecular genetics, development of

(Development of surrogate broodstock technology in Thai species)
5) Suranaree UniversityDevelopment of surrogate broodstock technology in Thai species

Walailak University (Development of DNA markers for shrimp selective breeding, broodstock management and disease preventicn in shrimp aquaculture) Suranaree University of Technology

=



ANNEX 3 Plan of Opeation (version 3.0)

Calendar year
Japaneseicéal vea L2014 P :
Qutput of the Project I Index for evaluation HEREBIRIE uTr HEHEEBELHKEO AN EE ala]z{x]o]iofut]i2 5
1. Genetic and melecular 1) DNA markers are developed, 1-1 Detect uscful molecular markers for selective I B BT R M e X B
markers for selegtive 2) Evaluation technique for detecting [breeding. Bl ﬁ E g 1 g 5
Jbreeding at the molecular  fuseful trails is established. [1-2 Evaluate molecular markers B = 1 1 P L S B
leve] (growih, disease 3) At least one genrlic linkage map is [1.3 Scarch and develop the fisk and shrimp with % i 3 I Q i %
b e oabishd iyt SR BB
developed, ?)Al.lmtwouscful trits ate 1-4 Constryct genetic linkage map. EHEFERRERE
denified. 1-5 Conct brocding cxperiments based on rewults. AEREEBETEE
2. Summogate broodstock 1) Cell plantation method is 2-1 Identify the relationship of donor and recipi o |Ed | N | E §§ E* g g % %
hnolagy for aquaenltures is blished for each larget species,  |species. AN 3 S H iy £ k2 A B
developed. 2} Recipient species are identified. {22 Establish donor cell preparation method slslElER] =]
3) The donor-recipient selationships J(dissociation & labeling), o e R 5 g
are established. 2-3 Idgotify suitable recipient species. L alxlslalE] {E
2-4 Develop cell ransplantation method and doror g = E % gl |5 E z
: el sracing method. : Ac]elia| Sl sl
3. Practical method for 1) Profili for epreasion |3-1 Establish useful mi for analysis of S K E F i B Ei 1 SEEIBIRE x GIEIR
health And is ity i.:’ .:lg:'lmly g expression. i s &Eéﬁg EE§§§ ggg%% ﬁg
isdeveloped,  [1) Immunological gencs of fishand  [3-2 Develop molecular tools to study on fish and gagg%ﬁgg%gg? Egégz - ”g 3
shellfish are cataloged. shrimp molecular i fogy. £ £ B E
3) Candidate antigens of vaceines for |33 Identify the antigen for functional vaccine. DR REEREOEEEEREEE
s::ggﬁe::cmxcrwrymmm 3-4 Analyzc and evaluate the functtonal vaccine. [ E EIFH B EE EE REEEEEE S E E R B HE
4, Alteinative protein source 'i) Broodstock diet is developed. [4-1 1dentify the suitable product/material to replace & g 7 LT | b3 1 B kol = g S
of fish meal and broodstock | 2) Al ive diet is developed fishmeal dict and develop prototype of altemative p':e-:g Esé%gég §§E§§§ 2 gg%*ﬁ ;
dict are developed. diel. ‘r 53 h b Py S e B ﬁ'd . ) B P:“ g
4-2 Evaluate the akternative dict based on the E B ﬁ‘“ e 3 gg qﬁf‘é = "Ifﬁ
nutritional quality through moleeular biologieat E % i EE g gg g g ol [d E ; g %, g
techni B e FEq 11 e ol B i e el R B B
4.3 Develop completed formulated diet for % % § E g B % é g E*ﬂ S
broocdstock. sk g
3. Technolegy for detection 1) Prototype of identificarion kit for  |5-1Develop the sereening monitoring methods for i s
ind redwetion of cherss hazard chemicals is developed. detecting risks of chemical ination in Farmed |; e y E§§E§E E
| is in f 2) A-modeHorsish-analysis-i fish and shrimp. ! B £ | [
ducts is daveloped. squetiefood supply chain-is- 5-2 Develap the effective counter measures for ] SIEBIR
developed-Technology for reducti initmizing risk of chemical inalion in Bl Eg _. E
of chemical ination in quaculture producti & AR EE
Workshop or Symposium in Thailand/Japan - ] B
Mid-term review
|Final cvaluation ] " | |




ANNEX 4 Evaluation Grid : Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thailand

1, Achievements and Process of the Project

Evaluation Questions

Ufhatead

It::'rsiég dbe Major Sub-Questions Basis of Judgment Data to be collected Data Source Data Collection Method
Questions
Progress of | Havethe * Was there delay in the Comparison of the -Plan of operation and acwal | -~ Project Report/documents - Literature Survey
the Project | Projectbeen | activities? What was the reason? current progress with progress of activities - Thai Governmental Officers | - Interview
Activities progressed as | * Was there modification in PDM | the PDM and PO. -Information of modification | (DOF) and Researchers - Questionnaire Survey
and scheduled? and PO ? of activities, etc. (Kasetsart University,
Implementa Chulalongkorm University,
tion Process Walailak University,
Suranaree University of
Technology)
- Japanese Experts
Were there % Has the Project been monitored | Is the monitoring Information related to - Project Report/documents - Literature Survey
any problems | appropriately? method appropriate? monitoring. - Thai Govemmental Officers | « Interview
rcla_tcd tothe | % Did the decision making Whether there isa Confirm the decision-making | (DOF) and Researchers - Questionnaire Survey
Project mechanism of the Project work problem or not? Ifany, | mechanism including JCC. {Kasstsart University, i
Management  proner]y? how the Project handled Chulalongkom University,
? with the problem. Walaflak University,
* Was information suffieiently Verify the status of Method of information Suranarce University of
shared among stakeholders? information sharing. sharing (regular meeting, Teehnology)- Japanese
distribution of reports, Experts
communication among
stakeholders, ete.)
The degree of | * Does implementing agencies Degree of understanding - Thai Governmental Officers | - Literature Survey
understandin | understand the objective, (DOF) and Researchers - Interview
g and significance of the Project (Kasetsart University,
commitment | implementation and its Chulalongkom University,
of the Project | approaches? Walatlak University,
bythe * Do CPs participate in the Degree of Suranaree University of
implementing | pryject activities with their own partieipation/commitment Technology)
agencies initiatives? - Japanese Experts
Recognition * Do target group/beneficiaries Do target Depree of - Thai Stakeholders - Interview
ofthe Praject | recognize the Project activities? group/beneficiaries recognition/understanding {Aquaculture cooperatives,
objective by rccfagqize the Project {Promotion activities shrimp cooperatives, ¢tc.}
the target activities? confirmed, 100) - Jnpanese Experts \
group and * Do target group/beneficiaries Do target Degree of participation
beneficiaries | participate in the Project activities | group/beneficiaries
with their own initiatives ? participate in the Project
activities with their own
initiatives?

Annex 4: Evaluation Grid : Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thailand

2. Relevance



o

Relevance : l:s‘.vnluatmn Questions : Basis of Judgment Data to be collected Data Source Data Collection Method .
Major Questions Sub-Questions
Does the Project Verify the relevance of | - Aquaculture development - Project Report/decuments - Literature Survey é
Was have relevance the Overall Goa, and the | policy, plan, strategy, etc. of | - DOF (Aquaculture - Interview
implementation | with the Thai Project Purpose with the | Thailand Development Strategy) - Questionnaire Survey Y
of the Project development Thai policies. - Japanese Experis
refevant? policy?
Was the sclection | * Was the Project relevant | Verify the relevance of | - Thai stakeholders’ view - Project Report/documents - Literature Survey
of the target group | with the needs of the target | the Overall Gog, and the - Thai Govermnmental Officers - Interview
.appropriate? groups? Project Purpose with the (DOF) and Researchers - Questionnaire Survey
needs of the target (Kasetsart University,
group. Chulalongkom University,
Walailak University, Suranarce
University of Technology)
- Japanese Experts
* Did the target groups Verify the cwrent status | - List of CPs - Project Report/documents - Literature Survey
have appropriate scale? of the target group. ~ Information on fish farmers | - Thai Governmental Officers - Interview
(DOF) and Researchers - Questionnaire Survey
{(Kasetsart University,
Chulalongkorn University,
Walailak University, Suranarce
University of Technology)
- Japanese Experts
Was the Project % Did the Project handle Verify the relevance of | -Japanese ODA policy toward | -Japanese ODA policy toward - Literature Survey
relevant with the with the prioritized subjects | the Overall Goal, and Thailand, etc. Thailand, etc.
aid policy of the of the Japanese aid policy? | the Project Purpose with
Japanese ] the Japan’s policy.
govemment? * Did the Project conform | Verify the relevance of | -JICA’s country-wise aid -JICA’s country-wise aid - Literature Survey
to the JICA’s country-wise | the Overall Goal, and policy policy
aid policy? the Project Purpose with
the JICA’s policy
Relevance asa % Was the Project relevant | Confirm the current -Aid policy and status of - Project Report/documents - Literature Survey
neans a5 a means to generates status of aid schemes of | other donor agencies - Thai Governmental Officers - Interview
positive effects in the field | olter donors to check -Stakeholders’ (DOF) and Researchers
of aquaculture ? with overlapping. view/comments (Kasetsart University,
Chulalongkorn University,
Walailak University, Suranaree
University of Technology)
- Japanese Experis
% Was the Project Whether the equity was | -Stakeholders’ - Project Report/documents - Interview
appropriate from the maintained or not in the | view/comments - Thai Stakeholders (DOF, fish | - Site inspection
standpoint of equity? implementation of the farmers, etc.) '
Project - Japanese Experts




Annex 4: Evaluation Grid : Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thailand
3. Effectiveness

Effectiveness Evaluation Questions . .
Major Questions Sub-Questions Basis of Jndgment Data to be collected Data Source Data Collection Method
Verify the To which extent To which extent have Evaluate based on - Information and data
achievement | has the Project “advanced technologies | comparison of PDM indicator | related to the indicator (the
of the Project | Purpose been for sustainable and the current achievement | number of species,
qu'pnse. achieved? aquaculture and high of the Project. . researchers with advanced
. . 1) The number of species with | technologies, scientific
quality products™ been | | ;
. improved aquaculiure papers, workshops, etc.)

developed at the time technologies

of tlge Mid-term 2) The number of researchers

Review? provided with advanced - Project Report/documents

aquaculture technologies
3) The number of scientific
papers

4y The mumber of the
workshops and/or seminars
that disseminaled project
oulphis

* Was there any factors
that promoted or inhibited
the achievement of the
Project Purpose?

Monitoring results a for the
imporiant assumptions of
PDM, etc.

-Monitoring results
~Stakeholders’ view

* Has Output been
achieved sufficiently?

Comparisen of Output
achievement with indicators

- Thai Govemmental Officers
(DOF) and Researchers
(Kasetsart University,
Chulalongkorn University,
Walailak University, Suranatee
University of Technology)

- Literature Survey
- Interview
- Site inspection

1oal



Annex 4: Evaluation Grid : Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thaitand

3
=

4. Efficiencty
Efficienc, Evaluation Questions . Data Collection
¥ Major Questions Q Sub-Ouestions Basis of Judgment Data to be collected Data ASourcc Method
Verify the To which extent 1. To which extent have “genetic and Evaluate based on - Data related to Output
achievements of | have the Outputs molecular markers for selective breeding at | comparison of PDM indicators
Oulputs and been achieved? the molecular level {growth, disease indicator and the current
Inputs Tesistance, stress)” been developed? achievement of the Project.
2. To which extent have “Ssurrogate
broodstock technology for aguaculture™
been developed?
3. To which extent have “practical method
for health management” been developed?
4. To which extent has “alternative protein
source of fish meal and broodstock diet™ -Project
becn developed? Re (;]rt/documcnts
5. To which extent bas “technotogy for B 'll‘Jhni Govemnmental
detection and reduction of chemical hazards Officers (DOF) and
in aguaculture products” been developed? Researchers
Input * Were the Japanese Experts allocated Verify the input - Assignment of the Tapanese (Kas::ts art University
Japanese Experts properly (the number, field of expertise, achievement and the plan. Experts (duration, number, Chulalongkom ' )
timing, etc.) timing) . University, Walailak | Literature
- Comments by the Timorese | t7pjversity, Suranaree S‘;WCY.
CPs, etc. University of - Infetview
Input * Was the equipment provided properly Verify the provision of - List of Provided Equipment Technology)
Equipment (specification, nmount, timing, etc.)? equipment and the plan. (period of provision, - Japanese Experis
specification, conditions,
maintenance status, etc.)
Input * Were the trainings properly conducted Verify the achievement of | - Record of tmining,
Training (the number of trainees, field of training, the training and the plan. comments by ex-trainees, ctc.
timing, etc.)? - Japanese Experts’ views.
Input * The number of CPs and capability. Verify the Cps allocation - Allocation of CPs (timing,
Allocation of Thai and the plan. number, spatiality,

CPs

commitment, etc.)

Input * Was operation cost provided without Verify the provision of - Budget plan, and status of
Operation Cost delay and with proper amount? budget and the plan. execution, etc.)

(Budget

management)

Promoting and
inhibiting factors

* Were there any Promoting and inhibiting
factors?

Monitoring results a for the
important assumptions of
PDM, efc.

- Monitoring results
- Comiments by the
stakeholders

AL



Annex 4: Evaluation Grid : Development of Aquaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thailand

5, Impact .
Impacts Evaluation Questions
Major Sub-Questions Basis of Judgment Data to be collected Data Source Data Collection Method
Questions

Verifying Verifying * Were there any impacts
the impacts | impacts from through the implementation of - Thai Stakeholders® view - Thai Governmental O fficers - Literature Survey
caused by cross-cutting the Project (From policy, - Japanese Experts’ View (DOF) and Researchers - Interview
the Project | view points. institutional, environment, (Kasetsart University,
implementat socinl, cultural aspects.) Chulalongkorn University,
fon

Walailak University, Suranarce
University of Technology)

- Japnnese Experts

Uil
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Annex 4; Evaluation Grid : Development of Aguaculture Technology for Food Security and Food Safety in the Next Generation in the Kingdom of Thailand

5. Sustainability
Sustainabili Evaluation Questions .
ty Major Sub-Questions Basis of Judgment Data to be collected Data Source Dat;ic;;:l:;t'on
Questions
Whether the Are therc any | Policy Confirm the policy of the | - Timorese Governmental -Project Report -Literature Survey
achievement promoting and | * Will the support by the Timorese Timorese Government Officials’ view - Timorese Stakeholders -Interview
of the Project | inhibiting government be continued? related to the Project ~Japanese Experts” View {MAF(Dili/Manatuto), etc.) | -Questionnaire Survey
would be factors lo ‘ —Current status of Law and | -Japanese Experts - Discussion with
sustained gcgcmtlon Repulations, ete. stakeholders
and/or :Entinuation Institutional Confirm the allocation of | ~ Timorese Stakeholders’ - Timorese Stakeholders - Intcn:iew
expanded of the positive * Do the implementing agencies have | MAF Manatuto staff, view (MAF(DiliManatuto), | (MAF(Dili/Manatuto), ete.) | -Questionnaire Survey
after the effects - sufficient capacity to continuously improvement of CP ete.) -Japanese Experts - Discussion with
completion of | generated canduct the Project activities? capacitics, ete. - Japanese Experts’ View stakeholders
the Project. through * Isl; the staff approprinately allocated
implementatio for implementing the activities?
n of the Financial Confirm the prospect of - Budget of MAF -~ Timorese Stakeholders ~Interview
Project? * Will the budget be secured to apply | budget arrangement for Manatuto, ete. (MAR(Dili/Manatuto), -Questionnaire Survey
the results of the Project to other continuing the Project ~ Timorese Stakeholders’ ete.~Japanese Experts - Discussion with
irrigation areas in Tmor Leste? activities view (MAF(DiliManatuto), stakeholders
etc.)
Technical Check with the status of | —Capacity development -Results of Capacity ~Interview
* Has the technology transfer been technology transfer to assessment data development assessment -Questionnaire Survey
made sufficiently? (1. Capacity of stakeholders and ~Japanese Experts’ View - Timorese Stakeholders - DPiscussion with
MAF Manatuto Office to guide implementing set-up for (MAF(DiliManatuto), etc. | stakeholders
farmers sufficiently strengthened? 2. | maintenance of the -Japanese Experis -Bite survey (to check
IRCS was sufficiently developed? equipment with the maintenance
3.WUA properly maintain irrigation of the equipment)
system? )
Ownership Confirm the stakeholders’ | — Timorese Stakeholders’ - Timorese Stakeholders -Interview
* Do the Timorese stakeholders ownership view (MAF(DiliManatute), | (MAF(Dili/Manatuto), etc. -Questionnaire Survey
(implementing agencies, related ete.) -Jepanese Experts - Discussicn with
crganizations, farmers, etc.) have stakeholders

sufficient ownership of the Project
activities?

* Is there a plan for activities after
the cooperation period?

o
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ANNEX 5 Assignment of the Japanese Researchers (until the end of September 2014)

1011 2013 2014
(1) Long-term Expert Name Moy fJun § Yl {Augf Sepf Oct { NoviDoo | Jun | Feb i Mar | Apr {May § Jun § Jul § Aug | Sep ! Oct | Nov | Dec § Jan § Feb { Mar | Apr { May Jun | Jul § Avgi Sep
Project Coordinater Yoshihiro SHIMIZU e T T H t H i
30 3t 30 faoda daoda farjor i [mjnlwinfnie P30 Faodar [ st fas f30 Ja0o 31 faod3 3 a0
012 013 2014
(2) Short-term Expert Name May | Jun { Jnl ; Aug § Sep ) Ot fMov i Dec t Jm | Feb - Mar | Apr Mayi Jun § Jul | Aug§ Sep ] Oct } Mov { Dec { Jan @ Feb § Mac | Apr !May Jun | Jul { Aug i Scp E
Chief Advisor/DNAMarker . -4 U oo aad-an7
0.
Development for Selective Breeding Dr.Nubuzki OKAMOTO } } E
Group Lende/DNAMarker . fo14-978) 5065010 P72-9/6 45409
Development for Selective Breeding Dr.Tukeshi SAKAMOTO E
DNAMarker Development for . ZAK 4-3/8; 32118
Selective Breeding Dr.Akiyuki OZAKI i j
Group Leader/Surrogate Broodstock ZAKI 927-10/1 s Azsant
Technology for Breeding Dr. Gorn YOSHL 2 1 E
3 11724-11127
Sun'ug_mc Broodstock Technology for Dr. Ryosuke YAZAWA
Breeding
Group LeaderiMicrobial Infection sgssl | g Iogir-izm2 an [ungancsesno : guens Jenigms 424430 412:521
Defence Technology/Pathogenic Dr, Tkuo HIRONO %1
Microorpanism Infectious Disease i to i »
Microbial Infection Defence sngsn1 sims1 125430 me-an
Technology/Pathogenic Dr.Hidehiko KONDO lﬁ
Microorganism Infections Disease 2 !
ive Fi 10/22-10125 75110 4725427
Group Leader/Altemnative Fish Meal Dr. Sutichi SATO ' "
Development P { { ]
- lgﬂ-lﬂnj $1-5110 41254028
Alternative Fish Meal Development  [Dr, Yutake HAGA ' i 1
i
Group Leader/Fishery Production sne.si1 | Rz 1217922 gan| sw-sat enen e 42348 525021 P840
Sofety/Technology for Chemical Dr, Masashi MAITA | ’!1 i - |
Detestjon L 10
Fishery Production e
Safety/Technology for Chemical Dr. Takoyuki KATAGIRI
Detection
Fishery Production
Safety/Technology for Chemical | Dr, Kunihiko FUTAMI ga-t0e? T
Detection
Fishery Production .
Safety/Technology for Chemicat |2 Takayuki KATAGIRI
Detection
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ANNEX 6 Counterpart Training

Name of participant Affiliation Position Field of training Period_from | Period_to Days | Orgenizer
1 Mrs. Lakana Songkhla, Coastal Aquaculture Fisheries Biologist | Modern laboratory techniques on Oct 15. 2012 Dec 15, 90 days Traning
La-ongsiriwong Research Insitute, DOF Professional Level | molecular bioology i 2012 ; TUMSAT
. Samutsongkram Coastal Fisheries | .. . . . . .
Ms. Pornphimon Fisheries Biologist | Modern laboratory techniques on Dec 15, Traning
2 Tiewpair Research and Development Professional Level | molecular bioology Ot 15, 2012 2012 90 days TUMSAT
Center, DOF
. Petchburi Coastal Fisheries . . . . :
Ms. Nawanith Fisheries Biologist | Modern laboratory techniques on Dec 15, Traning
} Klongkleaw 22;::?%3}5 Development Practitioner Level | molecular bicology Oct 15, 2012 2012 90 days TUMSAT
. " Songkhla, Coastai Aquaculture Fisheries Biologist | Modern laboratory techniques on Dec 15, Traning
4 | Mr. Atra Chaimongkol | po ot oh Insitute, DOF Professional Level | molecular bicology Qct 13,2012 | 5515 90 days | ryMSAT
. . Genetic selection program for aguatic Dec 15, Traning
5 | Ms. Sudarat Saenpg-Ngern | Shrimp Research Unit, WU animal Oct 15, 2012 2012 90 days TUMSAT
. . . Gene expression in shrimp after fed Dec 15, Traning
6 | Ms. Matthura Labaiden Shrimp Research Unit, WU probiotic Oct 15, 2012 2012 90 days TUMSAT
Department of Microbiology and Nov. 3 Visiting
7 | Dr. Ong-ard Lawhavinit Immunology, Faculty of Associate Professor { Microbiological risk assessment Oct 28, 2012 7 7 doys
" . . 2012 TUMSAT
Veterinary Medicine, K1}
Dr. Wanchai Department of Fishery Products, R . - : . Nov. 3, Visiting
8 Worawattanamateekul Faculty of Fisheries, KU Associnte Professor | Risk analysis in aquetic food supply chain | Oct 28, 2012 2012 7 days TUMSAT
Development of bio preservation
- Department of Fishery Products, . techniques for controlling human health Nov, 3, Visiting
9 | Dr- Pongiep Wilaipun | £ 1y of Fisheries, KU Assistant Professor | o rds and spoilage in fish and fish 0ct 28,2012 | 9913 7days | rOMSAT
fishery product
Department of Fishery Products, . Technology for the application of nature Nov. 3, Visiting
10 | Dr. Pattema Ratanaarporn Faculty of Fisheries, KU Assistant Professor products in food industry QOct 28, 2012 2012 7 days TUMSAT
: Chonburi Coastal Aquatic Feed Fisheries Biologist |} Broodstock, larvifood, modern nutrition Nov 13, Visiting
11 | Mr. Supon Tansuwan Research Institute, DOT Professional Level | laboratory Nov 7, 2012 2012 7 days TUMSAT
. Petchburi Coastal Aquatic Feed Fisheries Biologist | Broodstock, larvifood, modern nutrition 5014 | Nov 13, Visiting
12 | Ms. Montakan Tamtin Research Center, DOF Professional Level | laboratory Nov 7, 2012 2012 7 doys TUMSAT
. . Trang Coastal Fisherics Research | Fisheries Biologist | Broodstock, larvifood, modern nutrition 2 Nov 13, Visiting
13 | Mr. Kowit Koaeian Center, DOF Professional Level | laboratory Nov7,2012 2012 7 days TUMSAT
Phangnga Coastal Fisheries s . . R . P
. . Fisheries Biologist | Broodstock, larvifood, modern nutrition Nov 13 Visiting
] A - ) ) ] D) »
4 | Ms. Pitchaya Chainark Research and Development Professional Level | laboratory Nov 7, 2012 2012 7 days TUMSAT
Center, DOF
Identification of virulence gene of : ‘e
15 | Dr. Nontawith Areechon Depurtment PFAE.'““C"“U“’ Associate Professor | Streptococcus agalactiae and development | Dec 5, 2012 Dec 11, 7 days Visiting
Faculty of Fisheries, KU R A i 2012 TUMSAT
of practical vaccine for Nile tilapia farm
Dr. Sataporn . . . . . . Dec 11, Visiting
16 Direkbusarakom Shrimp Rescarch Unit, WU Assistant Professor | Shrimp disease and prevention control Dec 5, 2012 2012 7 days TUMSAT
. . Departmento of Biochemistry, . Identification of the antimicrobial Dec 11 Visiting
1 . 8 . !
7 | Dr. Sasimanas Unajak Faculty of Science, KU Assistant Professor resistance gene in the transferred Dec 5, 2012 2012 7 days TUMSAT
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R-plasmid of Streptococcus sp. Isolated
from Nile tilapia farms

Chonburi Coastal Aquatic Feed

Fisheries Biologist

Moleccular technology for nutritional

2

" Mar 11, Traning
18 | Ms. Jeerarat Kuakaew Rescarch Institute, DOF Practitioner Level '_study and the effect of nutrition on Jan 10, 2013 2013 months | TUMSAT
immune response .
19 Ms. Chatchawalee Phetchaburi Coastal Aquatic Feed | Fisheries Biologist i\:fé;c:;’;a{h?:?;lffg Ifg: rﬂ?;f:t;ﬁml Jan 10, 2013 Mar 11, 2 Traning
i - - ’ T
Chaisiri Research Center, DOF Practitonor Level Immime tasponse 2013 months | TUMSA
School of Animal Production . Mar 11 2 Traning
20 | Dr. Surintorn Boonanunta | Technolopy, Institute of Assistunt Professor | Germ celi transplantation in fish Jan 10, 2013 ’
: 2013 months | TUMSAT
Agricuitural Technology, SUT
. Krabi Coastal Fisheries Research | Fisheries Biologist - Mar i1, 2 Traning
21 | Mr. Samart Detsatit and Development Cenler, DOF Professional Level Germ cell transplantation in fish fan 10, 2013 2013 months_ | TUMSAT
Phangnga Coastal Fisheries Fisheries Biclogist Mar 11 2 Tranin
22 | Mr. Nipon Sean-in Research and Development Senior Professional | Germ cell transplantation in fish Jan 10, 2013 ’ &
2013 months | TUMSAT
Center, DOF Level
Fishery Technological Food Technologist | Extraction and characterization of Feb 17, Mar 18, 1 Traning
23 | Ms. Watcharee Kongrat Development Division, DOF Professional Level | bioactive 2013 2013 months | TUMSAT
24 Ms. Ratchada Fishery Technological Food Technologist | Rapid methods for detection of pathogenic | Feb 17, Mar 31, 43 davs Traning
Iddhibongsa Development Division, DOF Professional Level | bacteria in fish and fishery products 2013 2013 Y5 | TUMSAT
. Expression and function analyses of .
s . Department of Aquaculture, : . . . . Feb 17, Mar 28, Traning
25 | Dr. Nichanun MacMillan Faculty of Fisheries, KU Instructor nnn-bz_mt_enal. proteins against pathogenic 2013 2013 40 days TUMSAT
bacteria in Nile tilapia
S Expression and function analyses of ;
. Kasetsart University Research X R N . . Feb 17, Mar 28, Traning
26 | Dr. Nampeung Anukul and Development Institute, KU Researcher ant:-bz.ict_cnal' proteins against pathogenic 2013 2013 40 days TUMSAT
bacteria in Nile tilapia
- Expression and function analyses of .
Ms. Chatsirin Department of Aquaculture . . ) . . Feb 17 Mar 28 Traning
27 . . Syl : Ph.D Student anti-bacterial proteins against pathogenic : ’ 40 days .
Nakharuthai Faculty of Fisheries, KU bacteria in Nile tilapia 2013 2013 TUMSAT
Dr, Kunlaya Department of Biochemistry, : Characterization of Pm VRP 15 interacting | Mar 25, Mar 31, Visiting
28 | Somboonwiwat Facully of Science, CU Assoclate Professor | 1 rotein from WSSV 2013 2013 7d8ys | TUMSAT
Dr. Suwit , . . - . S Mar 25 Mar 31 Visiting
2 ’ 3
25 Wuthisuthimethawee Shrimp Research Unit, WU Assistant Professor | Genetic improvement in aquatic animal 2013 2013 7 days TUMSAT
Screening of candidate anti-bacterial s
Dr. Prapansak Department of Aquaculture, . 3 . \ . Mar 25, Mar 31, Visiting
30 srisapoome Faculty of Fisheries, KU Assistant Professor Ip:;'icl);c:il:: :igaamst pathogenic bacteria in 2013 2013 7 days TUMSAT
. . DNA Analysis for the Place of Origin of -
Department of Fishery Products, . . : Mar 25, Mar 31, Visiting
31 | Dr. Kongsadan Boonprab Faculty of Fisheries, KU Assistant Professor | Marine Produets to represent the Foof 2013 2013 7 days TUMSAT
Safety Control
Genetic improvement for marine
Mr, Chirdsak . Deputy Director aquacultures species, surrogate broodstock | May 12 May 18 Visiting
32 .3 » )
Vongkamolchoon Deputy Director General, DOF General technology and Molecular tool to study 2013 2013 7 days TUMSAT
fish vaccine
N Counstal Fisheries Research and Fisheries Biologist | Genetic improvement for marine May 12, May 18 Visiting
33 . k . . P ’
Dr. Kom Silapajarn Development Bureau, DOF Senior Professional | aquacultures species, surropate broodstock | 2013 2013 7 days

TUMSAT
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Level technology and Molecular tool to study
fish vaccine
Genetic improvement for marine
. Senior Fishery Management . aquaculiures species, surrogate broodstock | May 12, May 18, Visiting
34 | Dr. Varin Tanasomwang Expert, DOF Advisory Level technology and Molecular tool to study 2013 2013 7 days TUMSAT
fish vaceine
Fisheries Biologist Genetic improvement for marine o
35 Mr. Youngyut Songkhla, Coastal Aquaculture Senior Profcssczg:lsal aquacultures species, surrogate broodstock | May 12, May 18, 7 days Visiting
Predalumpaburt Research Insitute, DOF Lev;; technology and Molecular tool to study 2013 2013 TUMSAT
fish vaccine
Fisheries Biologist Genetic improvement for marine
36 Mr. Paiboon Krabi Couastal Fisheries Research Senior Profcssignnl aquacuitures species, surrogate broodstock | May 12, May 18, 7 davs Visiting
Bunlipatanon and Development Center, DOF Level technology and Molecular too] to study 2013 2013 Y TUMSAT
fish vaccine
Fisheries Biologist Genetic improvement for marine
. Marine Shrimp Culture Research . oot aquacultures species, surrogate broodstock | May 12, May 18, Visiting
37 | Dr. Putth Songsangjinda Institute, DOF IE_;.E::*.T Professional technology and Malecular tool to study 2013 2013 7 days TUMSAT
fish vaccine
A ey . . Genetic improvement for marine )
35 | i, Wi Vorayun | SrochenEte Coutl Fishorics | e Bloloist, | squcuturs spaie suogats btk | My 12, | Moy 18, || Vising
’ Y P ° technology and Molecutar tool to study 2013 2013 Y TUMSAT
Center, DOT Level ?
fish vaccine
Fisheries Biologist Genetic improvement for marine
39 Dr. Suttinee Coastal Fisheries Research and Senior Profcssignul aquacultures species, surrogate broodstock | May 12, May 18, 7 davs Visiting
Limthammahisorn Development Bureau, DOF Level technology and Molecular tool to study 2013 2013 ¥ TUMSAT
fish vaccine
Fisheries Biologist . .
. . Coastal Aguaculture Research . i Modern laboratory technigues on Tune 16, Aug 1.5 Traning
40 | Mr. Jirayuth Ruensiriknl Institute, DOF IS..?\]':T Professional molecular bioology 2013 9.2013 months | TUMSAT
41 | Ms. Amphai Longloi Krabi Coastal Fisheries Research | Fisheries Biologist | Modern lzboratory techniques on June 16, Aug 1.5 Traning
- Amp 5 and Development Center, DOF Professional Level | molecular bioology 2013 9,2013 months | TUMSAT
. . Fisheries Biplogist ;
Mr. Sompern Coastal Aquatic Animal Health . . . June 16, Aug 1.5 Traning
42 Roongkamnertwongsa Research Institute, DOF ES\]'LT Professional | Molecular tool to study fish vaccine 2013 9,2013 months | TUMSAT
Ms. Jumreensri Coastal Aquatic Animal Health Fisheries Biologist . June 16, Aug 1.5 Traning
43 Thawonsuwan Research Institute, DOF Professional Level Molecular toot to study fish vaccine 2013 90,2013 months | TUMSAT
. Department of Biochemistry Functional study of relish from the black Nov 30 Traning
44 | Ms. . ' R " ?
5. Suwaitana Visetnan | g1 of Science, CU tiger shrimp P. Monadom Nov4, 2013 15013 16 days | ryMSAT
. . . Functional characterization of gene/protein .
Dr. Walaiporn Department of Biochemistry, R : Q Nov. 30, Traning
45 . - . in regulation of shrimp pro PO system and | Nov 4, 2013 16 days .
Charocensapsri Faculty of Science, CU its ole in antiviral mechanism 2013 - TUMSAT
National Center for Genetic Feb 28 Visiti
46 | Ms. Sureerat Tang Engincering and Biotechnology, Microarray data analysis Feb 2, 2014 ¢ 4 26 days isiung
NSTDA 2014 TUMSAT
47 | Dr. Sasimanas Unajak Departimento of Biochemistry, Assistant Professor | Screening of biomarker genes from Nile May 26, June 28, 34 days | Traning

Hla -
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Faculty of Science, KU tilapia 2014 2014 TUMSAT
. A Fisheries Biologist . . s
Krabi Coastal Fisheries Research : . Establisment of practical measures to May 26, June 7, Visiting
48 | Ms. Patcharce Soonson and Development Center, DOF E:?:;r Professional reduce LMG residues 2014 2014 13 days TUMSAT
Phuket Coastal Fisheries Fisheries Biologist . . e
. . Establisment of practical measures to May 26, June 7, Visiting
49 | Ms. Chantana Keawtapee | Research and Development Senior Professional reduce LMG residues 2014 2014 13 days TUMSAT
Center, DOF Level
. . Fisheries Biologist ‘e
i . Phetchaburi Coastal Aquatic Feed . ! . May 18, May 24, Visiting
50 | Ms, Montakan Tamtin Research Center, DOF if:::;olr Professional | Feed Factory and Marine fish cage culture 2014 2014 7 days TUMSAT
Phuket Coastal Fisheries Fisheries Biologist -
51 | Ms. Pitchaya Chainark Research and Development Senior Professional | Feed Factory and Marine fish cage culture May 18, May 24, 7 days Visiting
2014 2014 TUMSAT
Center, DOF Level
52 Ms. Piyarom Chonburi Coastal Aquatic Feed g;ﬁi?;iﬁ;ﬁgﬁl Nutrition methods to analyze nutrient in June 1. 2014 June 30, 30 days Traning
Khongkhuem Research Institute, DOF Level feed ingredient feed and aquatic animals i 2014 YS | TUMSAT
. . Fisheries Biologist . N .
| Chonburi Coastal Aquatie Feed . . Nutrition methods to analyze nutrient in June 30, Traning
33 { Ms. Nonglak Samranrat Research Institute, DOF [S‘zr:'gr Professional feed ingredient feed and aquatic animals June 1, 2014 2014 30 days TUMSAT
Suratthani Coastal Fisheries Fisheries Biologist | Characterization of complementary DNA June 30 Tranin
54 | Ms. Jeerarat Kuakaew Research and Developmen Senior Professional | end expressionof gene related nutrition in | june 1, 2014 2‘3[12 > 30 days TUMSiT
Center, DOF Level Pacific white shrimp
Identification and charactcrization of .
. . Department of Aquaculture, " June 30, Traning
55 Ms._Komtlp Kannika Faculty of Fisheries, KU Ph.D Student :‘::!l;gﬁ:egcncs of Streptococcus June 1, 2014 2014 30 days TUMSAT
. Shool of Agriculture Technology. R . June 30 Traning
6 : s £
56 | Dr. Pijug Summpunn WU Lecturer Molecular technique cn gene expression June 1, 2014 2014 30 days TUMSAT

Ufhaiiad
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ANNEX 7 List of Provided Equipment As of July 30, 2014
. . . . . . Date of Acceptance
No. [Place of Procurement] Name of Equipment Unit/set | Price (yen) Price (THB) |Price (USD) Location Tnspection
‘ ) JFY 2012 - { : . . '
1 Thailand Muti functon Leaser Printer 1 05,638 37,959 1,216]Coordinater Room, DOF 2012.10.17
2 -do- Tissue Homogenizer 1 139,223 49,648 1,622 |Petchburi CAFRC, DOF 2013.01.30
3 ~do- Pipetter 8-ch 1 56,084 20,000 654 |Krabi CFRDC, DOF 2013.01.30
4 ~do- Dry bath incubator 1 58,047 20,700 676|¥rabi CFRDC, DOF 2013.01.30
5 ~do- Magnetic strirrer with hot plate 1 46,690 16,650 544 {Krabi CFRDC, DOF 2013.01.30
& -do- Micro-centrifuge 2 56,084 20,000 654|Krabi CFRDC, BOF 2013.01.30
7 -do- Tissue Homopenizer 1 139,223 49,648 1,622 |Petchburi CAFRC, DOF 2013.01.23
8 -do- Binocular Stereo Microscope 1 Krabi CFRDC, DOF 2013.02.22
9 -do- Micromanipulator 1 Krabi CFRDC, DOF 2013.02.00
10 -do- Base plate 1 Krabi CFRDC, DOF 2013.02.22
11 -do- Miroinjector 1 Krabi CFRDC, DOF 2013.02.22
12 ~do- Holder Adaptor 1 Krabi CFRDC, DOF 2013.02,22
13 -do- Microgrinder 1] - Krabi CFRDC, DOF 2013.02.22
| 14 -do- Puller 1 Krabi CFRDC, DOF 2013.02.22
é 15 -do- Epifluorecence microscope 1 1,583,640 Krabi CFRDC, DOF 2013.02.22
| 16 -do- Variable image analyzer 1 Krabi CFRDC, DOF 2013.02.26
17 -do- SD;I:IA sequencing gel electrophoresis 6 Krabi CFRDC, DOF 2013.02.26
18 -do- Extra gel plates (glass) 20 5,650,000 Krabi CFRDC, DOF 2013.02.26
FPLC purification of proteins and
19 -do- meptides 1 2,599,200 KU 2013.03.19
20 -do- PCR machine 2 Krabi CFRDC, DOF 2013.03.01
21 -do- Bench-top centrifuge 1 Krabi CFRDC, DOF 2013.03.01
22 -do- NanoBrop Specirophotometer 1 Krabi CFRDC, DOF 2013.03.01
23 ~do- NanoDrop Spectrophotometer i CU 2013.03.05
24 -do- NanoDrop Spectrophotometer 1 WU 2013,03.05
25 -do- Deen freez-80% 1 Krabi CFRDC, DOF 2013.03.01
26 -do- Deen freez -80°% 1 KU 2013.03.01
27 ~do- Deen freez -30% 1 Krabi CFRDC, DOF 2013.03.01
28 -do- Real-Time PCR System 1 CU 2013.03.05
29 -do- UV transilluminator 1 Krabi CFRDC, DOF 2013.03.01
30 -do- Autopipetie 3 7,600,000, Krabi CFRDC, DOF 2013.03.01

Sub-Total JFY-2012

17,647,425
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JEY2013 i :
31 Thailand UPsS 2 167,625 . 50,000 1,659{Krabi CFRDC, DOF 2013.06.18
32 -do- ID Tag Sacannar 1 125,551 37450 1,243|Songkhla Center 2013.06.18
33 -do- Sting hotplate 1 67,043 19,998 664|KU No, 13 2013.06.18
34 -do- Spare part of Microve ETHOS ONE 1 221,500 Chonburi, CAFRI, DOF 2013.09.11
35 -do- DNA Analyzer 1 9,039,000 Krabi CFRDC, DOF 2013.05.12
36 -do- J;?A sequencing gel electropharesis 6 38,700 Krabi CFRDC, DOF 2013.09.12
37 -do- PCR machine 4 1,568,000 Krabi CFRDC, DOF 2013.09.18
38 -do- DNA-extraction machine 1 §92,600 Krabi CFRDC, DOF 2013.10.10
39 ~do- Binocular Microscope 1 Krabi CFRDC, DOF 2013.09.22
40 -do- Micromanipulator 1 Krabi CFRDC, DOF 2013.09.22
41 -do- Base plate 1 Krabi CFRDC, DOF 2013.09.22
42 -do- Microinjecteor 1 Krabi CFRDC, DOF 2013.09.22
43 -do- Holder Adaptor 1 Krabi CFRDC, DOF 2013.09.22
44 ~do- Grinder 1 Krabi CFRDC, DOF 2013.09.22
45 ~do- Puiler 1 Krabi CFRDC, DOF 2013.09.22
46 -do- Epifluorecence mictoscope with 1 2,073,640 Krabi CFRDC, DOF 2013.09.22
47 -do- Table Top Refrigerated Contrifuge 1 Krabi CFRDC, DOF 2013.12.20
43 -do- 222’;’::’“““‘"’] Regrigerator with { Krabi CFRDC, DOF 2013.12.20
49 -do- Alir Bath Shaker 1 Krabi CFRDC, DOF 2013.12.20
50 -do- Cenfrifuge 1 Krabi CFRDC, DOF 2013.12.20
s1 ~do- Centrifuge 1 Phuket, CFRDC, DOF 2013.12.20
52 ~do- Hybrization oven 1 Krabi CFRDC, DOF 2013.12.20
53 ~do- Digit&l hotplate 1 Krabi CFRDC, DOF 2013.12.20
54 ~-do- Embedding center 1 Krabi CFRDC, DOF 2013.12.20
55 -do- Rotary microtome 1 Krabi CFRDC, DOF 2013.12.20
56 -do- Digital microcentrifige ] Krabi CFRDC, DOF 2013.12.20
57 ~do- Incubator 1 Krabi CFRDC, DOF 2013.12.20
58 -do- Analytical balance 4 digit 1 Krabi CFRDC, DOF 2013.12.20
59 -do- Autopipette 1 Krabi CFRDC, DOF 2013.12.20
60 ~do-~ Magnetic strirrer with heating 1 Krabi CFRDC, DOF 2013.12.20
61 ~do- Bath & cirulator 1 Krabi CFRDC, DOF 2013.12.20
62 -do- Ultra Centrifuge Mill 1 Petchburi CAFRC, DOF 2013,12.17
63 ~do- Bench-top centrifuge 1 Chonburi, CAFRI, DOF 2013.12.16

Uftarral™
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64 -do- Nitrogen Evaporator 1 Chonburi, CAFRI, DOF 2013.12.16
65 -do- MiliQ} Water Purification System 1 CuU 2013.11.25
66 -do- Spectrophotometer 1 CU 2014.01.08
67 ‘dO‘ Deep ﬁ-eez f..so°c] 1 CU 2014.01.08
68 do- High_speech refrigerated Micro 1 KU 2013.01.21
centrifuge
69 -do- Bacerial/yeast mass culture unit 1 KU 2014.01.09
70 -do- Gradient PCR Thermocycler 1 KU 2014.01.09
71 -do- Real-Time PCR 1 KU 2014.01.09
} Speed Extractor (Natural products
2 do extracior. High pressure extractor) 1 KU 2014.01.09
73 -do- Voltammetry insttument 1 KU 2013..12.13
74 -do- Tissue Lyser IT System 1 WU 2013.11.22
* 75 -do- Bichazard Safety Cabinet 1 WU 2013.12.25
76 ~do- Ttaen freezer (-20°CY 1 WU 2013.12.25
77 -do- Ultra-pure water purification system 1 WU 2014.01,13
78 do- Nitrogen Evaporator with nitrogen 1 WU 2013.12.25
supply system
79 ~do~- Speed vac system; Labconco 1 WU 2013.12.25
30 ~do- Benchiop Homogenizer 1 WU 2013.12.25
81 -do- Reacti-therm 27 port with nitrogen 1 WU 2013.12.25
supply system
82 ~do- Ultrosonic homogenizer 1 WU 2013.12.25
83 ~do- Exhaust fume hood with filter 1 17,390,000 WL 2014.01.13
84 -do- Vortex mixer and ultrasonic bath 1 928,000 WU 2013.12.25
Biomek 4000 Laboratory .
85 -do- Anutomation Workstation 2,990,000, Krabi CFRDC, DOF 2014.02.18
Sub-Total IFY-2012 35,248,888
Total (JFY 2012-2013) 169,268,266 52,896,333

Note: Only the equipment with the unit price of 20,000 yen or higher and are usable for one year or more are listed in the table.
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ANNEX S Assignment of the That Cotinterpart Pertonnel {until the end of September 2014)

Name PositionFicld of Expertise w12 03 bkl
May | Jun i Jul | Aug{ Scp | Oct | Nov| Dec | Jan | Feb | Mar [ Apr | May | Jun | Jul § Awe | Sep | Oct | Nov Jan | Feb j Mar | Ape | May| tm { Ju) | Aug | Scp
. . Project Director/Praject Co-Director! . : g ! [
Dr. Yarin TANASOMWAN (DOF) Advisalr che for Group 1,2.3, 5.9, 10 et Dirccte Projort Co-Dhireesos i . i

Projeet i T for Group 1235910

D Kom SILAPAIARN {CFRDB)

Dr.Suilinee LIMTHAMMAHISORN (CFRDB)
Youngyut PREDALUMPABURT(SARB)

Project Manager/Group 5, 11-1 {Leader of Groupl1-1)
Leadar, Gsoupl

. . Project Director/Project Co-Director
Virin TANASOMWAN(DOF) M“. rojrcmupl 2 3.5.5 10.(DOF)
Kom SILAPAJARN(CFRDB) Proj 2.3.59,10 {CFKB)

Jintwm NUGRANAD (CFRDB)

Spocialist (Coastal Aquaculturc) (*Group 2)

‘Atra CHAIMONGHEOL (CARI . Songhbal)

Fisheries Biologist (SPL:Senior Professional Level))

Mavit ASAWAAREE (CAR!, Songkhal}

Fisheries Diologist_(5PL)__ _

Jimyuth RUENSIRUZUL (CARI, Songkhal)

Fisheries Biologist (SPL)

Lakana LA-ONGSIRIWONG(CART, Songkhal}

Fisheries Biologist (SPL)

Peasi MUANGYAO(CARIC, Songkhal)

Fisheries Biologist (SPL)

Kritsana ONG-ART{CARL Songkhal)

Fisherigs Biologist (SPL)

Sompom ROONGKAMNERTWONGSA
{CAAHRI, Sonakhol)

Fisheries Biologist (SPL) ("Groupl, 2]

Satapom DIREKBUSARAKOM, Walaik Univ.
Suwit WUTHISUTHIMETHAVEE, Walaik Lniv,

ssstact Professer (*Group 1,2,3,4.6)

Assistant Professor (*Group 1,2, 3, 4.6)

Sitawut KLINBUNGA (BIQTEC, DOF)

[ResearcherPh I

Paiboon BUNLIPATANGN {CFRDC, Kmabi}

Dircctor (Fisherics Biologi

Arkom SINGHABUN (CFRDC, Krabi}

‘Amphai LONGLOI (CFRDC, Krabi)

|Fisheries Biologi

(FL)

Tumroensi THAWONGSUWAN (CAAHRI,
Sonckhaty

Fisheries Biolagist (PL) (*Groupl, 2)

Nawanith KLONGKLEAW (CFRDC, Petchaburi)
Chantana KEAWTAPEE (CFRDC, Phuket)

Fisheries Biolagist {Practiticner Level{*Graupl, 2)

Fisheries Biolagist (SPL) (*Groupl, 11-1,12)

Saniknm TANSUTAPHANIT(DOF)
Bavorniak KHAMNAMTONG (DOF)

Paiboon DUNLIPATANON (CFROC, Kmbi)
Varin TANASOMWARN(DOF)

| Fisherics Biolouist (SPL}

heries Diologist (SPL)

Leader, Group2  {* Group 1,2,5)

Project DirectorProject Co-Birecior/
Advi her for Group 1,2, 3. 5. 9. 10 (DOF)

Kom SILAPAJARN(CFRDB)

Projest DivectonGroup 1.2.3,5.9. 10 (CFRDB}

Jimana NUGRANAD {(CFRDE) _

Fishertes Biologist {SPL) (*Group 1,2)

Arkom SINGHABUN {(CFRDC. Kmbi)
Amphai LONGLOY (CFRDC, Kmbi)
Wanpen RUMMEE{CFRDC, Krabi)

Fisherics Biologist (PLY*Graupt, 3)

Fisheies Biologist (PL}

Fisheries Biplogist (Practioner Level) (*Group2. 10)

Somporn
ROONGEAMNERTWORGSA{CAAHRI,

Fisheries Biologist (SPL) (*Group 1,2}

Jumroznsti TRAWONSUWAN (CAAHRL, Songkha

Fisherics Biolopist (PL) {*Group), 2)

N ith KLONGKLEAW (CFRDC, Peichburi)

Fisheries Biologist (P Level*Groupl, 2

Sataporn DIREKBUSARAKOM, Walaik Univ,

Assistant Professor (*Group 1,2, 3, 4, 6)
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ANNEX 9 List of Seminars, Workshops, etc.

-
Participants . g
-

No | Date Title Venue

1. | 2012.6.15 Kick off Mecting Tokyo University of Marine Science and 100

Technology
2. 12012724 Molecular Biology on Fish and Shellfish CFRDC, Krabi i5
3. ]2012.9.7 Explaining the present status of our grouper research in Japan CFRDC, Krabi 15
4. | 2012.9.28 Germ Celt Transplantation in Fish: Can Mackerel Produce Tuna Gametes? CERDC, Krabi 20
5. | 2012.10.24 The Risk Management of Chemical Residues in Farmland Fish Products ¥21:131(§011_Lng1;3r51ty of Marine Science and 18
6. | 2013.5.9 Research Progress Report Meeting 2012 Centara Grand Hotel 80
7. 12013.7.22 Molecular u.nml_mology on shrimp, DN_A vaccine for aquaculture: How to Walailak University 20
prepare a scientific paper for young scientists
8. |2013.9.25.9.26 ﬁchr—cxpansno_n of l_arge DNA Segments in the genome of kuruma shrimp, Chulalongkorn University 100
arsupengens japoiicus
2014.3.11-3.17 Molecular Genetics and its application for aquaculture and genetic improvement .

5 of aguatic animals at CFRD, Krabi CFRD, Krabi 30
10. | 2014.4.26 Research Propress Report Meeting 2013 Centara Grand Hotel 100
11. { 2014.5.2% Lecture on SATREPS Project Deutche School of Tokya Yokohama 20
12. | 2012.22.7-11.8 Basic Idea of Selection of Ingredients of Low Fish Meal Diet and Feed Headquarters, DOF 7

Formulation

A
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