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. The Hinutes'of_ﬂeeting
_ &QX | e
S ‘ the After-care Program
. .. '_fdr- '
the Coastal Aquécultﬁfe Development Project
in Thailand

“The Japanese After care Sarvey Team (herelnafter raferred to as "the
Tean" ) organized by the Japan Internatienal Ceoperation Agency (JICA) and
headed by Yasaho TADOKORO has VlSJted the Klngdom of Thalland from Novenber
3 to ﬁovemher a9, 1991 to conduct the study on the After-care Program for the
Coastal Aquaculture Development Project in Thailand (hereinafter referred to as

"the After-care Progran”).

The Team exchanged views and had a series of discussions with the

authorities concerned of the Kinngm'of'Thailahd.

As a result of the discussions, both sides agreed upon the details of
the 6fter-care Program and agreed to recommend to their respective Governments
desirable measures to be taken by both Governments, which are referred to in

“the documents attached hereto.

Bangkok, November 8, 1991

Por

é/m

R, YASUHO TADOKORO " Dr. PLODPRASOP SURASHADI
. Leader, o - 7 Director G'eher"al,-
_ Japanese After-care Survey Team, Department of Fisheries,
JIch B S " Hinistry of hgriculture and
o " Cooperatives, '
| Thailard
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1. Objectives OI the After-care Progranm

The After-care Program is to be carrled out at the Natlonal Instltute
of Coastal Aquaculture in Songkhla, for the purpose of supportlng and improving
the achievemént aquired by the Ceastal Aquaculture Development Project which

terminated on March 31, 1887.

7. Tern of the After-care Program _ o ‘ o
The durgtion'of'the After-care Program under this attached document

yill be two years irom the date of dispatch of a long term expert. .

3. Aétivities of the After-care Program
Technical Assistance for the seed production of groupers and

environmental research of aquaculture ground.

4. Measures to be taken_by the Japanese_éide
4-1. Dlspatch of experts
(1) Long ter=s expert ; Aquacultura 1 (one)
(2}  Short tern experts will be dispatched when necessary arises for the
smooth implementation of the After-care Program.
4-7. Training 6f counterpart personnel
That counterpart personnel_uill be accepted for technical training in
Japan during the cooperation period.
4-3. Provision of equipment
Hecessary equipment and materials for the implementation of the
After-care Program will be provided within the Japanese budgetary

allocation.

5. Measures to be taken.by the Thai side T
5-1. - Provision_of land, building and facilities needed for thé implementation
of the After-care Program _ ' _
5-2. Assignuent of counterpart and other- admlnlstratlve person1e1 o
5-3. Local budgetary allocatlon necessary for the 1mplementatlon of the

After-care Prozram .



2

-

2

Y

6. Others
-6-1. The sane conditions-of'the Record of Discussions signed in Bangkok on

October 27, 1980 shall be appllcable to the After-care Program on the
matters not specified in thls document, where appllcable

6-7. The Thai side should make necessary arrangements for requesting the

' dispateh of Japanese experts, the acceptance of Thai counterpart personnel
and the provision of equipment by submitting the appliéation forms as soon

as possible.
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The After-care Program

The activities will consist of studies and develogpment on the

fellowing subjects:

1. Brood stock of groupers
1) Ecological survey of wild groupers

2) Spawner culture

2. Seed production and rearing of groupers
1} Seed production
2} Rearing of fry {especialy management of water condition and feeding
between 20 to 45 days after hatching)

3} Rearing of young fish until marketable size

3. Conservation of environment on aquaculiture ground
1) Environmental research of aguaculture ground
2) Technique for measuring and analiziag environmental factors

3} Technique for improving environment of aquaculture ground
4. Others

1} Experimental fish culture for other species

2) Seminar and training on fish culture
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Research Staff of NICA(1991)

Director of NICA
(NICA%E)
¥ Dr. 00patham

Pawaputamonf49)

—Seed

¥ Dr.

Ms.
Mr.

*TMr.
- Dr.
M

Ms.
| Coastal Environment Research Section (ﬁ%ﬁ%ﬁ§ﬁ§$4)
% Mr.

Mr.
~ Mr. _
1 Coastal Aquatic Resources Research Section (REEHEE)
Mr. '
Ms.
Ms.
Hr.

¥ Dr.
Ms.
Dr.
Ms.,
Ms.
L Nutrition Research Section (F%HFZeH)

*““AdMlﬂlStratlve Section (§§%§%§EE$})
Mr.
Mr.
Wr.

Chaiwat Lertsithichai (4 9) (BHE)
Cherdsang Boontae (39) (ﬂﬂﬁiﬁﬁ?ﬁﬂiﬂé)
angydoth.Predalumpabooth (30) ([@L)
Productipn'ResearEh Secﬁiqﬁ (ﬁEEﬁEEE%#ﬂ)
Nives Ruangpanit (46) (BHE)

Renu Yashlro (41) 7

Vichai Watanakul (32) Msc

Janjit Kongkumnit (28)

Kanit Chaiyakam (43) (H&)
Putt Songsaengjinda {30) Msec.
Dusit Tanvilai (30) Mse.

Pairoj Sirimontaporn (41) (i}f@)
Angsunee Jantarapagdee (41)
Chulaporn Rattanachai (35) Msec.
Somboon Sukanan (36) .

Sitdhi Boonyarapalin (46) (F &)
Yawanit Danayadol {41}

Chaiyuth Cﬁagfanachuoklin (33)
Sataporn Direkbusérakom (30) Msc.

Ussanee Ekpanithanphongr(SD)

Mali Bonnyaratpal1n {47 ($§f§)
Jaruratt Wannakowat (32}

Mavit Assava-aree (30}
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BUDGET OF NICA FOR 1987—1992

Value : Baht
Year  Salary Tempovary Travel.material Public  Bquipment Land and ~ Total
wage and supply  wtility - Construction

1987 2,086,000 762,400 4,307,100 1,000,000 202,600 883,000 10, 141,100
1988 3,163,100 762,400 4,431,500 1,075,000 171,300 3,613,000 13,216,300
1989 4,126,000 762,400 3,783,000 1,891,000 626,500 2 670,000 13,858,900
1990 5,232,000 1,321, 100- 4,000,000 1,900,000 1,262,600 - 1,415,500 15,131,200
1991 9,074,430 1,419,734 4,863,000 1,900,000 915,000 900,000 19,072, 164
1992 10,086,440 1,146,200 4,253,000 1,984,000 1,955,000 1,420,000 20,844, 640
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OKEH O

#HS.
Part 1. Annual Time SBI‘IBS Datd of Fzshery Statlstlcs
7. Table 1 1 F rsheries Productwn m quantnty by Sub-Sectors 1977-1988
T L -Unit _-l,bﬁoTons
' S, o Caplure , Cutture -
1 Ef?é;; :_.' = ?ﬁfai :" bariie  Infand Cuastal Freshwater
L - ' - aquacul ture Culture
1977 21809 | 20604 89.2 3.2 3.
1978 Sy, ¢99.3__ N 1 7.7 __ 1021 10.1 39, 4
1979 1L96.3 | L8 1037 10.9 29.4
1980 | 1729 LY 110.4 60.1 34.5
1981 1.989.0 1,756.9 116.5 67.5 4.1
1982 2,120.1 Cnedat A 3.9 15.8
1983 9, 256.4 2,05.2 108.4 1.8 47.0
1984 21318 LOILS 111 4 61.5 50. 4
1985 252 1,997.2 2.2 60.6 75.2
1986 2,5%.3 2,309.5 90. 4 3.1 89.3
. 1987 2,779.1 2.540.0 874 61.9 89.8
1988 2,628, 7 2,337.2 81.5 108.9 102. 1
Table ?.2. Fisheries Production in Value by sub-Sectors, 1977-1988 _
| ' _ Value : M. Bahl
_ Capture Culture
Year - Total Marine. tnland Coastal Freshrater
aquacul ture _ Lulture
1977 10,660.5 8,558.7 1,622.6 63.5 415.7
1978 | 13881 11,0876 1,942.8 3711 426.6
1979 140041 | 10,8354 2,249, 4 1831 436.2
1980 14,0005 | 97956 2.961.1 713.9 598. 0
1981 17.133.9 12,3%5.9 2,914.5 817.5 1, 006. 0
1982 | | 18310 13,8706 3, 805.0 875.4 880.0
1 1ess | a3 14,040.1 2, 996.5 11871 1,.005. 6
1984 | st 13,2712 2,569, 4 1,264.1 1,226. 4
1985 19,785.5 14, 077.3 2,560 7 1,573.3 1, 565. 2
1986 X 16.987.3 2,069.9 1,890.1 1,935.0
1987 oeae | 19,3571 2,113.1 - 3,726.1 2, 415.3
I 1988 5, 492.5 19,823.0 1,784.7 8,216.9 2,507, 9

mggf




Table 1.3 Catch by Specios group, 1877-1988

Unit : 1.000Tons . .

Year

1977
1978
1979
1980
1981
1982
19083
19384
1985
1986
1987
1988

Marine Fisheries Freshwater Fisheries
Total g S U s (ot | Y omers |2 | wish {0 Jothers
444__T9§a1 _ nps fisﬁes usce T@tal . mps
seosl 206m5{ 1owms| o3| ernel a7l wes| ssof 1224| 116.6] 29| 29
2.000.3) 1o57.8] 1.50.6| 15.6] 3ol ea7l 7| se2| wsl ses] 81| 89
Loi6.3| 1815.1] 13804} 1926 SL5| 80.1] 122.2| S1.8| 1382 15.7) 33| 42
17929 16479 13021} 134.3| 33.9] 723] to21| 3.2 145,01 182.7) 37| 386
1,989.0] 1824.4] L8r7.2] 140.8] 5.1 so.8| 154.8| 20.2| 164.6) 155.1] 36| 6.9
2.120.1] 1.986.6 1,392.0| 188.6] 29.9| 116.6] 157.2| 102.3| 133.5] 128.9] 85| 6.1
2.955.4| 2.100.0] 1,481.8] 160.0] 28.6] 132.0( 115.6] 181.0] 155.4| 1440] 59| 5.5
2,134.8] 1,973.0] 1.514.1] 137.8| 270 120.3] 153.6( 11.7 el 1s0.2] 74| a2
2.9%.21 2,057 1.50.4] 120.7] 68| ucoy 183.5] 33.3| 167.5] 152.4{ 10.3] a8
0.5:0.00 23522 nes.o] 2] ssel 1eel wasz] sl wrs| 1wsal 85| 40
2,779.0| 260191 2.017.4} 5.6} 40.4| 132.5) 247.8| 42| 1701 158.6| 158} 3.5
2.620.7] 2.446.1] 1,867.7] 165.9] 41.9| 124.2] 227.2] 192 183.6| 167.1| 144] 21

Table 1.4 Production from Capture marine fisheries by group of species, 1977-1988
. Unit : 1, 000Tons

Fish Cuslaccams Yolluses
Year Total Sub-Total Qther Trash B Ceplaio | Shell | Others
for fish g?gﬂes fish Shrings Crabs pod fish '

1977 20644 15720 795. 4 836.6 1387 21.6 93.7 L85 83.9
1978 L9477 1,507.9 860. 5 8474 130.2 31.1 9.7 LT 84.1
1978 18023 1,885.6 601. 3 8.3  1%5.5 315 80.2 1222 57.3
19890 1,587.9  1,298.3 511. 4 786.9  126.2 33.9 72.3 54.0 3.2
1981 1.756.9 13741 577. 4 796.7  139.1 331 80.8  100.6 29.2
1982 1.946.7  1,389.2 576. 4 §12.8 1785 . 2.9 1166 1333 102.2
1983 2.055.2 14785 675. 2 803.3  149.4 28.5 © 1320 8.8 1810
1984 LOILS  L510.9 %3.2 5.7 1243 26.9 1203 1084 LT
1385 19972 1,568.0 7916 7764 L8 . 2.9 1160 1414 33.3
1966 2,300.5  1,796.8 820.6 9162 1283 9.4 1349  14.8 773
1987 2.540.0  2.015.0 909.4  1,105.6  198.1 0.3 1325 1819 42.2
1988 2,337.2  1,865.8 909. 7 956.1  110.2 4.9 1243 = 175.8 19.2

40—




Table 1.5 Production-from Infand capture by group of species, 1977-1988

Urit : 1. 000Tons

Fish
Year -Tatal | Sub- Local Cat = | Snake Sepal | Other Shrimp { Qthers
Total | head . kind of
fish carp fish fish Siam fish
1977 89.2 83.4 10.2 121 187 3.8 38.6 2.9 2.9
1978 | 1021 952 0.l 149 245 25 43.2 3.0 3.9
1979 103.7  96.8 9.2 17.2 21.6 9.4  38.9 8.2 4.2
1980 110.5  108.2 12.5 16.0 23.2 10.3 41,2 3.6 3.7
1981 1165 107.2 13.5 16.8 27.0 7.4 2.5 3.5 5.8
1982 8.7 784 89 160 2.1 0.5 329 3.2 6.1
1988 | 1084 . 982 11.6 13.2 16.5 10.8 46.1 47 55
1984 | 1114 1029 152 103 155 7.1 54,8 4.3 4.2
1985 92.2 T8 . 87 1.6 145 6.5 8.3 1.3 4.8
1986 98.4  -90.5 13.0 3.0 17.6 6.9 50, 0 4.0 8.9
1987 874 BT 5.7 2.8 163 5.9 49.9 3.2 3.5
‘1988 31.5 75.8 8.9 46 11.8 2.6 7.9 3.5 2.2
Table 1.6 Production from coastal aquaculture by species, 1961-1988
Unit : 1.000Tons
_ : . . _ Shelifish
Year | Total fish | Shrimps | Sub-Total | Bloody | Green [ Horse
. . Cysters
Shellfish cackle nussel mussel
1981 6.5 0.2 13.6 53.7 8.2 36.6 .6 1.3
1682 36.8 0.1 12.8 23.9 3.7 16.1 3.5 0.6
1983 4.7 12 1.7 9.8 7.1 18.7 3.4 0.6
1984 6L6 0.3 -15.6 45,2 12.5 26.2 4.9 1.6
1985 60.6 0.7 YA 42,9 12. 4 25.9 3.5 0.4
1986 39,1 0.9 19.3 18.9 6.9 1.1 0.6 0.3
1987 81.8 LS 245 358 9.6 23.9 1.5 0.8
1988 1089 1.4 56. 1 51. 4 4.7 4.2 1.9 0.6
Table 1.7 Production from freshwater culture by species, 1981-1988
' ' Unit : 1,000Tons
fish : .
' ' . ORI : T Giani
_Year I Total- {Sub~ [Tila- !cowpon|silver |'Sepat I Cat-" | Spake | Cat - i0thers ! fresh [ Gthers
Toral - ' ' : fish water
fish ] pias [;;;p carp | siam fish [;ead l(Swai) fish | prawn ]
1981 481 479 55 13 42 1.0 61 &7 &3 28 0.2 0.0
1982 4.8 45 71 15 46 132 35 57 80 L9 03 0.0
1983 4.0 4.8 121° 1% 51 93 30 48 69 27 L2 0.0
19841{ 504 4.3 7.9° L2 49 1.2 46 - 49 82 44 31 0.0
1985 753 ‘728 151 1.5 7.3 166 64 1.4 138 47 25 0.0
1986 8.3 8.8 184 L9 88 161 158 60 126 52 45 0.0
19871 8.8 780 17.0 2.1 1.1 148 139 3.3 118 45 1.8 0.0
1988|1021 9.2 188 25- 130 149 126 40 204 50 109 00




Table 1.8 Production by species for whole marine fishery(including coastal
aquacutture), 1984-1988

Unit : 1, 000Tons

108. 4

Species 1984 1985 1986 1987 1888
Total 1. 973.0 2. 057.7 2, 352.2 2,601, 9 2,446.1
Sub-Total Fish 1,514, 1 1,570.4 1;798.9 2.01?.4' 1.867.7
Sub-Total Pelagic Fish 9727 588.1 570. 1 629.6 . 638.0
indo-Pacific mackerel . 1129.1 121.1 118.5 1192 1117
Indian mackercl 3.4 37.0 41.9 30.9 25.8
King mackerel 10.4 1.7 14.8 15.% 15.3
Wolf-herrings 2.6 2.7 3.2 4.5 4,9
Longtail tuna 4.4 48.0 48.3 65. ¢ 92.9
fastern little tuna 32.5 36.9 45.5 36.7 53.5
Scads 4.3 33.7 26. 4 56. 1 31.8
Hardtail scad 1.2 8.9 19.1 22.2 24.9
Trevallies 1 20.3 52.1 4.2 43.2 8.9
Big-eye scad 25.3 18. 4 19.6 26.0 18.9
Black banded kingfish 2.3 2.6 3.0 3.8 3.2
Threadfish 1.8 1.8 1.7 1.3 2.1
Sardinellas 117.3 97.5 121. 2 127.2 123.7
Anchovies 20.1 104. 2 59.0 91.8 69.4 -
Mullet 4.6 52 5.4 4.9 4.8
Black pomfrel 2.5 3.0 4.5 4.7 6.2
Silver pomfret 0.6 1.1 0.8 0.7 1.0
Sub-Total Demersal fish 88,5 91.5 1815 152. 17 141.2
False travally 0.0 0.0 0.0 0.0 -
Barracudas 5.8 4.1 5.1 5.5 5.2
Croaker 11.% 12.1 14.8 13,4 13.7
Treadfin breams 15.0 11 26.8 34.1 29.6
Manocle breams 1.3 0.5 0.7 1.4 1.0
.t Lizand fish 9.7 10.1 14.9 1.6 17.3
Hair tails 3.7 4.6 5.1 5.9 5.9
Snappers 4.2 3.1 4.1 4.9 4.7
Giant seaperch - 0.9 1.3 1.7 1.3
Sweetlips 0.0 0.0 0.0 0.0 0.0
Big-eyes 10. 0 12.7 18.2 25.9 22.6
Sand whitings 2.5 3.9 4.1 4.2 4.7
Barbel eel ) 1.5 1.2 0.8 1.3
Marine catfish 3.8 4.4 5.1 6.5 6.3
Rays 4.9 6.0 9.2 9.8 1.8
Sharks 3.2 3.2 4.3 4.6 3.8
_Flatfish 5.8 6.5 1.5 1.2 1.2
fndian halibut 2.6 2.8 3.9 4.0 3.4.
conger eels 1.5 2.0 2.8 2.8 2.4
Grouper 2.0 2.0 24 3.2 3.2
Other food [ish 95.3 - 121.1 129.4 132.4
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Table 1. 8 (Cont'd)

Unit - 1,000Tons

Species

1984 19485 lNL 1986 1987 1988
Trasfish. 757.6 776, 4 976. 2 11057 956. 1
Sub-Total cusiaceans 164.3 154.5 176.8 192. 6 207. 8
Sub-Total shrimo & pfawn ' 137. 3 121.7 1412 151.6 165. 9
Banana ‘shrimp 19.9 19.1 19.7 19.1 18.9
Jumbo Tiger prawn 0.5 0.5 1.2 10. 8 41.2
Tiger shrimp 1.5 i.3 1.2 1.1 1.1
King' prawn 1.5 1.4 L7 1.8 1.6
School prawn (13,5 14.0 13.5 4.1 12.9
Other shrimp 80.5 7.2 82.9 82.8 65. 8
Sergestid shrimp 18.8 18,8 19.4 20.0 23.0
Flathead Lobster - 0.8 1.0 0.9 1.3 0.7
Mantis shrimp 0.3 0.4 0.4 0.5 0.6
Macrobracium - - 0.3 0.1 0.1
Sub-Total Crabs 27.0 76.8 35.6 40.4 41.8
Swinming crabs 22. 4 22.2 30.4 34.7 37.1
Mud crabs 4.3 4.5 46 5.0 45
Other crabs 0.3 0.1 0.6 0.7 0.3
Sub-Tatol Cepialopod 282.9 209.5 299. 2 350. 3 351. 4
Sub-Tato] Squid & Cuttlefish 129.3 116.0 134.9 132.5 124.2
Squid 66.3 64.0 1.3 7.4 61.2
Cuttlefish 56. 4 42. 8 hl.§ 5.7 45.3
Octopus 6.6 8.2 12.0 11. 4 L7
(thers . - ~ - - -
Sub-Tatal molluses 153. 6 183.5 164. 3 217.8 227.2
Bloody Cockle 16.6 1.9 13.8 11.8 1.2
Green mussel 62. 2 §1.0 7.8 46.8 66.8
Oyster 5.7 5.2 i.4 2.5 2.5
Horse mussel 14.8 8.0 8.4 15.7 30.7
Short necked clam 50.5 83.7 101.2 i31.2 115.4
Scallop - - 0.2 0.4 0.3
Other shellfishes 4.3 5.7 .7 9.4 4.3
Sub-Total Others 1.0 29.0 76. 1 40.5 18.4
Jellyfish 1.0 29.0 76. 1 40.5 18.4
Turtle egg (89, 979) (99.648) (166, 150 (78.924)  (113.342)
Sea Cucumber 0.0 0.0 0.0 0.0 0.0
Others o - - - - -
Sub-Tolal Seaweeds 0.7 4.3 1.2 - 1.7 0.8

_43_4




Table 1.9 Value by Species for Whole marine fishery(inciuding coastal
aquaculture), 1984-1988
o Yalue ; M. Baht

Specios 1884 1985 1988 ‘1987 ‘19838
Total 14, 541. 4 15, 650. 6 18.883.1 23,0832 1 28.039.9
Sub-Total Fish 1,013.8 7.291.6 8, 7.2 9,820.0 _  10,914.0
Sub-Total Pelagic Fish 3. 181.9 4,288.7 4, 967.8 5. 859.3 6.334.3
lndo-Pacific mackerel 1.312.8 1.042. 3 1,188.6 1.143.5 11115 -
indiap mackerel 313.6 324.8 357.3 . 316.5 - 936.2
King mackerel 288.6 349.7 461: 2 499. 4 4770 -
Wolf-herrings 50. 2 . 80,0 34.9 54.5 58.6
Longtail tuna 500. 0 574.0 745. 1 988. 7 1.784.2
Bastern liftie tuna 302. 3 336. 2 -536. 4 C442.2 736.8
Scads 175.5 123.8 140.0 296. 2 © 166.6
Hardtail scad 75.2 59.1 126.0 162.4 "200.1
Trevallies - 173.6 366.8 323.8 317.0 308.9
Big-eve scad 151.6 i21.8 1220 171.38 10_7.7
Black banded kingfish 52 65.1 83.2 93.5 116.0
Theadfish 57,0 73.3 1.6 46.3 049
Sardinellas 352. 9 263. 1 1399.9 386.0 394.1
Anchovies 212, 2 256. 3 138.5 18,9 2110
Mullet 64.0 5.1 83.5 7.9 94.9
Black pomfret 72,4 102,17 144.1 141.1 157.1
Silver pomfret o408 79.8 817 46.9 78.7
| Sub-Toial Demersal Fish 7419 852.3 1,181.1 1.458.2 1,515.5
Falso travally 1.2 0.0 0.3 0.5 -
Barracudas 41,0 37.8 49. 8 7.3 51.5
roaker 79.4 83.4 114.9 102.0 113.6
Treadfin breams 80.2 147 180.5 214.9 2011
Monocle breams 6.6 2.1 2.8 5.6 4.0.
Lizard fish 3.6 36. 4 58.4 67. 4 72.2
Hair tails 21.3 29.1 414 40.2 36.8
Snappers 130.0 79.2 193.3 138.6 i81.7.
Giant geaperch - 50.3 76.2 89.3 84.2
Sweetlips 0.2 0.0 - 0.3 0.1
Big-eyes 43.7 58,8 78.9 . 108.9 105.8 -
Sand whitings 42.2 70.7 102.7 158.6 183.3
Barbel eel 24.% 34.0 22.7 .82 17.%
Marine catfish s - 507 62.5 T12.2 69,7
Rays 23.7 2.9 45.4 51.2 40.8
Sharks 17.0 16.9 23.6 25.4 24.1
Flatfish 34.9 55, 4 41.9 56, 54,2
indian halibut AL T 467 76. | 670 7.8
Conger eels 0.1 11.9 19. 6 20.5 18. 4
Grouper 55.0 65.3 0.1 - 173.3 288.7
 Other food Fish 535.0 564, 8 690.4 - 511 810.4
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Table “1,.8 {Cont’ d)

Value : M. Baht
Species 1984 1985 1986 [‘1937 1988
Tras{ish 1,555.0 1. 640. 8 2,107.9 2,958. 4 2,953.8
Sub-Toial cuslaceans 1, 848. 4 5, 299. 8 8,095, 2 8, 607. 6 12. 686. 0
_ : T T - T
Sub-Total shrimp § prawm 4,285.7 4,624, 5 5, 188. 8 7.611.7 11.528.6
Banana shrimp 2,101, 2, 408.2 2,470.5 2,865, 7 2,621,
Jumbe: Tigar prawn 80.0 78.2 2545 2,071, 4 6, 650.
Tiger shrinp 215.8 L902.0 207, 4 191. 6 217.
King prawn 133.7 120.1 157. 9 156. 1 135.
School” prawn 790.5 8909 862.1 981.7 836.
Other shrimp 818. 4 810.7 1,097.9 1. 170.7 © 873
Sergestid shrimp 56.4 56.5 58.9 80.8 187.1
Flathead Lobster 34,4 49.8 51.3 70. 2 33.8
Mantis shiimp 55 g1 5.8 10.5 16.0
Macrobracium - - 22.5 13.0 8.4
Sub-Total Crabs CB12.7 675.3 506. 4 995. 9 1, 157.4
Swiming crabs 425. 6 452 8 685. 1 744. 7 922. 8
Mud crabs 185.1 291, 7 217.0 242, 8 230.4
Other crabs 2.0 0.8 43 8.4 4.2
Sub-Total Ceplalopod 2,671.5 3.039.2 3,798.5 4,623.6 4,427.2
Sub-Total Squid & Cuitlefish] 2.276.9 2, 456.9 3, 344.5 3, 539. 3 3.550. 3
Souid 1,261.0 1,490.3 1,784.1 ©2,15%.6 1,994.6
Cuttlefish 988. 6 915.5 1,487.3 1,453.2 1,474.2
Qctopus $5.3 51.1 73.1 82.5 81.5
(thers 0.1 - - - -
Sub-Total Molluses 394.6 582.3 454.0 934, 3 876. 9
Bloody Cockle §7.4 98.8 .6 52.6 44.3
Green mussel 93.9 95.2 56.2 85. 6 132. 8
Dyster B1.A 53.1 14.4 23.9 29. 6
HurSe' Gussel S 18.2 8.6 9.2 i8.8 43.1
Shorl"r_tecked clam 111.8 308. 4 200.7 T11.0 603.2
scallop - - - B 7.8 6.7
Other shellfishes 76.9 20.2 32.8 34.8 17.4
Sub-Total Others 5.9 13.2 59.4 19.8 8.9
Jellyfish 19 12.2 38.2 18,7 8.0
Turtle egy 0.7 0.8 1.1 0.8 0.6
-1 Sea: Cucomber - 0.3 0.2 0.1 0.3 0.3
Others - .- - 0.2 -
1.8 6.8 2.8 5.2 3.8

Sub-Total seaweeds




Table 1. 10 Production by Species for whole Iniand fishery (including
freshwater culture), 1984-1988 '

Unit ¢ 1, 000tons

1988

Species 1984 19856 1986 1981
Total 161.8 ~167.5 187.8 177.1 - 183.6
Snake head fish 20.4 21.8 23.5 19.6 15.8
Catfish (Pla-Duk) 14,9 18.0 18.9 16,8 17.2
Climbing perch 9.2 9.6 - 1.9 1.4 7.7
Local carp 20.1 16.0 218 16.9 21.9
Tilapia (Pla NiD) 215 5.4 23.8 2.3 276
Common carp 4.6 3.6 4.0 6.4 4.7
Sepat siam 18.9 23.1 23.0 20.2 17.6
Catfish (Pla-Swai) 1.3 18.2 5.8 16.5 25. 4
Swamp eel 2.4 2.5 i.6 6.4 L6
Other food fish 26.9 24,1 35.5 21. 1 27.6
Vacrobracium 4,7 1.2 6.4 13.0 T 138.1
Shrimps A 3.1 2.1 2.0 1.3
Qthers 4.2 4.8 4.0 3.5 2.1

Table 1. 11 Value by Species for whole Inland fishery (including
freshwater culture), 1984-1988

Value : ¥ Baht -

Species 1984 1985 1936 1987 1988
Total 3,795.8 4,131.9 4,004.9 4,558. 4 4,382.6
Snake head 682.2 726.0 796.9 £86. 0 541.7
Cat fish (Pla-Duk) 439.7 553.6 426. 6 4773 540, §
Climbing Perch 119.5 212.1 157. 1 173.1 173.9
Local carp 386.9 302.0 386.7 308.1 - 4086, 8.
Tilapia (Pla Nil) 312.4 272.6 279. 4 52,2 361.3
Comson carp 129.6 98.6 103. 3 165. 6 11d.2
Sepat siam 999.9 - 290.3 347,92 301.6  265.9
Cat fish(Pla-Skai) 243.2 236. 4 155. 6 215.0 237.6
Swamp eel 61.8 79.1 44.9 2760 66,7 -
Other food fishes 448.8 406. 9 -532.2 258.9 442. 8
Macrobracium 5227 725, 4 608.9 1. 131.0 C1,1680.5
Shrimps 10.7 15.6 0.6 9.8 6.6
Other kinds of wator Fish 208, 4 156. 0 203.8 - 64.8

216.3
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Request For The After Care Project

Project Title : The After Care for Technical

Assistance Program.

Implementing Agency Department of Fisheries

Ministry of Agriculture and Cooperatives.

Proposed Sources of Assistance : The Government of Japan,

1. Background information and justification for the projects

During the period from 1981 to 1987, the Royal Thai Government'.
and the Government of Japan had supported the Technical Cooperat}on.
Project at NICA, Songkhla. The préject has established the jnstitute,
equipped the institute and established seabass. sead 'ﬁroductien 'and
grow—ouf technology. Furthermore, the project ﬁot only has initiated
the fish disease investigatlion, diagnostic'methods in the field of
parasite and bacteria but also initiated the seabass nutrition
research works, water pollution assesément work, and some'workion
ecological aspect were also carried out. In addition, the developed
technology was manualized and the same tecru1ology- was  subcessfuIJy
transferred to the private sector in Thailand aﬁd other countries
through training and published informations. Mdreover[ ;hree joint
project reports wefe publi ished and had begen utilized as text books or
key reference books at some unlverslties and research Institutes.
This project not only gives the great.impact on seabass industfy jn
Thailand but also in other Asian countries.

This project was evaluated as'bne.cf thé most_sUCCGssful projects

in the fisheries and aquaculture fleld by the joint committy meeting

A —



held at NICA on Jantary 1987.

After'thé'tefminéiidn of.the'project, DCF has foreseen the
economlcal Jmpértanbe of brackish-water flsh éﬁd'shrjmp culture'and
was aware of;thé effectiveriess of NIGA after the JICA supporting
period. Therefore, two Ph.D. senlor biologists who specialized in

‘nutrition and diseases wéré transfered to NICA to strengthen the

research activity. NICA also has been given more responsibilitles:
which emphasises on development of shrimp seed_production technology,
grouper seed production technology, shrimp broodétock, artificial feed
fbr seabass! grouper and shrinp, disease dlagnosis service and its
control, pollution contro} and the training of farmers. Shrimp seed
'production fechnology and seabass feed development were going on with
great success. NICA's Vresearch topics and objectlve are -in Annex I.

NICA has started gfoﬁper seed producticn and hope it ﬁi!i be as
successful as seabass. Since i986,'many'aspects have been carried on.
Wifd broodstock were used to produce eggs and larvae by natural
spawning and induced spawning. However, the hatched larvae were
raised up to fingeriing'with very low survival rate. Malnutrition, in
bropér‘environmental conditions, some physical-~chemical conditions and
some culture techniques are suspected in causing the high mortality at
30 to 40 days after hatching. ' Theréfore} a great deal of basic
research as are néeded tb be done in order to solve these problem.

The culture of wild groupef.fingEFIing {> 100 g} In net cages
~until the marketabfe size (1.2 kg) has been practiced for many years
In the southern part qf Thajland. However, many Unknbwn aspects such
as diseases, nutrition and optimal culture condition still oceur in
marketable size fish prodﬁction.'

After the termination of the JICA project, all labbfatory
equ{pment and faciiities were cunsideréd old and essential spare
parts, which ﬁré not available in Théiland, afe Iabking. It is
" necessary to impoftffrom'Japan; but with'the'Thal Government

regulations and NICA's limitted budget it'i; almost impossible to

2
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purchase these -necessary spare parts, chemicals and other.heeded
items, from Japan. Therefore, even though NICA has_impro§ed_their
personnel, the laboratory works and mass seeﬁ productlon of. grouper
are not as chh effective as in the J;CA suppérting'period. In o;der
ta carry out NICA's works smoo;hly.and effectively, the assistance
ffom the government of Japan for iﬁprovement of Jaboratory faﬁilities
and technolagy is needed, = Therefore, it Is necessary for DOF. to
request the govermment of Japén to assist_laboratory reagenfs.

materials, spare parts and cther concerned.
2. Details of the project:

2.1 Project goal

- To maintain the effective facilities and works on seed

production, research, training and services.

2.2 Prolect'objectjve _ _ _

~ To improve and to update the laboratory equipment and
facillties.

- To procﬁre _laboratory materiafsrwhich are:not available_
in Thailand but very necessary for the work.

- To limprove the personnel in the field of aguaculture,
nutrition, diseases and envirommental pollution,

- To develop technology for grouper seed produétion and

grow—-out culture.

2.3 Conditlons expected at comp{etion of tﬁe;ﬁro}ect. _
- NICA will haye & well equiped and updated iaboratbry and
facilities to conduct the vesponsible research and
service to Farmgré effeétlvely. | |
- NICA will have_weii trained personnel to .carry out:the

research, services and training activities.



- NICA will have the technology for gro&per seed production
and culture which will be ready to transfer to farmers
bo;h inéide and outside the country.

- NICA will have a grouper seed production manual .

2.4 buration of the projeqt

QIyears from the beginnjng.
2.5 Project site .

National Institute of Coastal Aquaculture, Kaoseng,

Songkhia.

___51 —_—
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4.

Assistance required for the after care project

4.1  Expert

Field operationsactivity

10

11

. Pollution and project

advisor

. Fish'bréeding/]arval

rearing

. Reproductive phyaiology

endocrinology

Figh or erustacean geénetics

. Honitoring red tlide/

shellfish poisoning

" Fish disease
. Shrimp disease
. Hutrition (Fish) -

. Nutrition {shrimp)

=

4.1.1 Justification for requesting experts.

It ‘is & gbai of this project to enable the

to carry

institute

on effective of léboratory work and field

work . Japaﬁese expéfts in the.above mentioned flelds

are neéeséary to advise and extend the knowledge to

Thal counterparts and other officlal workers concerned

with this project.

4.1.2 Descriptions of experts required are as follows

16
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Post Title
Duration

Duty station
 Duty

Qualification

Language

Post Title
Duratlon
Duty statlon
Puty |

Qualification

Lanpguage

Suggested expert

Post Title
Duration
Puty station
Duty

Pollution assessment and control and project advisor in
project management

One expert 12 months/year for 2 years

! National Institute of Coastal Aquaculture, {NICA} Songkhla

a) To advise the - administration, organizatloh and
‘management of the prOJect to Thal counterpart

b) Piann;ng the research on. pollutlon and environmental
control. _

¢} Be part—time adviser and part:c;pate in EnV1ronmentaI
Assessment and Control Research Project.

a) Has exper1ence in environmental management and project
ménégémént'for at'least 10 years; -

b) Age between 45-60 years old

Good Eng]lsh

Flsh breeding/larval rearing
Oﬁejexpert 4 months/year for 2 years
Seed Production Réséarch Section of NICA
Advise, assist and help in plamning fgséafch on
fintish breeding and larval rearing of finfish.
a) Experience Jn the fje;d of bracklshwater and seawater
flsh breedjng snd larval rearing 1n Southeast Asia.
b) Willlng to apply hss experiences and techniques
~In Thalland 7
Can speak and understand Engljsh or Thal well

Dr. leosh; Kohno

Reproductive,pﬁysIdlogy/endpprinology

4 months/year fdr 2 years (can be two persons)

Seed Productlon Research Sectlon of NICA

Advise and assist in research/experiment planning on

;eproductive physioiogy and endocrinology of.the most

17
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Qualification

Language

Suggested expert :

‘Post Title
Durafjéh
Duty étation
Duty

Qualification

Language

Suggested expert ;

Post title
Daration
Duty station

Duty

Quaiiricatign

Langhage

economically important species including finfish and
shrimp.

Exﬁerienpe in basic and apply reproductive physiolegy
and endocfjnology, especially hormone assay. artificial

fertiliiatich,'and induced maturation of finfish/~

crustacean. -

Can speak and understand Bnglish or Thai well

Dr; ‘Akthlto Hara, Dr.Isao Yano

: . Fish or crustacean genetics

3 months/yedr for 2 years

Seed Production Research Section of NICA

: Advise and assist In project pianning about selective

breeding and bloodstock management of finfish in order
to obtaih a better race of Species studied.

Experience in selective breeding and broodstock -

management of fInfish, or crustacean.

Can speak and understand Engiish or Thai well

Monitoring system,for_réd tide and shellfish poisoning

One expert 4 months/year for 2 years

ﬂﬁtional Irstitute of Coastal Aquaculture, Songkhia

a) Planning the research work on wastewater treatmentl

b) P]anning the research work on menitoring system for

red tlde

¢) Planning the research work dq Paralytic shellfish
pﬁlsonlng'(PSP) ahd'Diarrheatfc shellfish polsoning
(DSP) _infestatlon to bivalve.

Experience In monttoring system for red tide and

--shellrishfpoisoning.
'GoodjEﬁgIISh

18
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Suggested expert : Dr.Tsuneo Honjo _
| Natjonal Institute Research of Nansal

Hlroshima University, Japan

Post title : Pin-fish disease speclalist
Dﬂratldn : + 2 months/vear for 2 years _
.Ducy.station oo National'lnstjtute of Coas;al Aquaculture, Songkhla
Duty : =) Assist NICA Fish Pathology Research Section in fish
| “microbial | |

disease research development. _
.b).IdentiFQ the.microbia]_disease affecting economically
importént'species. _
¢) Study the role of viruses and bacteria in diseases
affecting rish. |
_ d)’Pfepare a final report on the study before leaving.
Qualiticatlon  : a) Ph.D. in Fish Diseases.
b) Approximately 10 years experience in fin~fish diseaée.
¢) Age less than 65 yEars,
Language :  Good English
‘Suggested expert : a) Prof. Kiyokuni Muroga
‘ Laboratory for Fish Pathology
Féculty of.Applied Bjological Science
Hiroshima University
b} Prof. Takashi  Aoki
Laboratqry of Microbiology
-Deparimeht of Fisheries
Faculty of Agriculture

Miyazakl University

Post title : Shrimp disease specialist

Duration * 2 months/year for 2 years _
Duty statlon : Natlonal Institute of Ceastal Aquaculture, Songkhla.
19
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Duty |

Qualification

 Language

'Suggested expert :

Post title
Duraflon
Duty station

Duty

Qualirication

:oa)

b)

Assist NICA Fish Pathology Research Section in the

development of shrimp research and diagnostic service,

Formulate jn'collaboratioﬁ wilth the Chief, Fish

Pathology Research Section, Aquatic Animal Health

Management Prbgramme at NICA, including necessary

- research, staff-training, ~information exchange,

reporting an early warning system, a management

" scheme for the prevention, diagnéstic and treatment

of shr}mp disease,

¢) Prepare a final report on the study which will

al

include all outputs.

Ph.D. in Fish Disease.

b) Approximately 10 years experience In shrimp diseases.

‘c) Age less than 65 yéérs.

Good English

Prof. T. Itami-

Shimonoseki University of Fisheries

Shimonoseki

Fish nutrition

One expert -1 month/year for 2 years

National Institute of Coastal Aquaculture, Songkhla

- a)

b)

c)

:ooa)

b)

‘)

For planning of:flsh nutrition research work.
qu.t;ainiﬁg'of'Biologist in fish nutfition and
conducting nﬁtrition résearch.

For deﬁonstgtibn of preparihg test diet, preparing
and analysing iiﬁid classes fatty acld and some
vftamihs.- | _

Ph.D In nutrition or Biochemisty.

Has experience in fish nutrition for at least 10

years. -

Age not older than 66 years.

20
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Lagguagé_

Suggeéted expert :

Post title
Duration

| Duty’staiion

Duty |

Qualification

L.anpuage

Suggested expert :

Good Engllish

Prof. T. Watanabe

Tokyo University of flsheries

Shrimp nutrition. | -

One expert 1 month/year for 2 years

National Institute of Qoastal Agquaculture, Songkhla

a)

b}

¢)

a)

bj

¢)

For plannihg ol shrimp hutrition”reseérch work.
For training qf_biolqgists.in shrimp nutrition and
conduoting-shrimp nutrition research.

For demonstfafion of_prépafation of test diets,
prEparihg and analysing amino acids, and bibgenic
amines.

Ph.D in Nutrition or Biochemisty.-

Has experience in shrimp nutrition for at least

']O-years,

Age not older than &5 yéars. :

Good English

a)

b}

Prof, ‘A. Kanazawa
Higashimaru Feed Inc.
2-1-11 Taniyamako
Kagoshlima

Dr. ©. Deshimaru
Higashimaru Feed Inc.
2-1-11 Taniyamako

Kagoshima

21
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4.2 ‘Fellowshjb

_~Field_of_trainiﬁg/vigiting- Year -1 - Yegr 2 -
study | alalsle|7|ale|10{12]12 sl7[8|ol10]11]12

1. Fish breeding and Jarval

rearingr
2. RgproductiVe physiclogy,

an&oorino]ogy ’ |
3. Fish or crustacean genetics
4. Pollution assessment and

control .
5. Red tidé/shell fish poisoning
¢. Yirology.
7. Histopathology
8. Advance.Technology in fish-

diseases . . ',r~
8. Phyt0planktoﬁ.isolation and

culture technology
10 .Nutritlon
11.Development and improvement -

of-research {nstitutes -

A S | 1 S S 1
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One fellowship in fish breeding and -larval rearing for - junior
blologist is requested. There s a neéd to improve the staff of thef Seéd
Productlon Research Section in new teéhnélﬁgy of fish breeding, hatchery
nanagement and larval rearing at an apﬁropriate-institute or university jh
Japan.: The knOWIedge and experiénce. recelved by training will be of
beneflt to the research work;oﬁ reproduction. A -candldéte .for this
tralning will be selected from the fo]lbwjhg-: Mr.Paiboon  Boonliptanon, .

Mr.Saming Songtawontawee, or Ms.Janjit Kongkumnert.

One feilowship in reprodﬁctive phstOiogy and ehdocrlnologf is
requested for junior bioioéist;' Reproductive physiology and endocrinology
work at the National_lnstitufe of Coastal Aquaculture need to be developed.
Knowledge and techalques of advénced'work dn réproductivg physioidgy' and
endocrinology . will be very essential to lmprove the production of -aquatic
ahimals at the institute. Emphasized tdpics will be hormone- .assay,
'manlpulation of - broodstock, hormone .adMinistratjon. and - artlficial
fertillzation techﬁiqués “in-finfish or'crustaéeans. ~A candidate will - ‘be
selected from the following : Mr.Vichai Watanakul‘ Ms.Janjit Kongkumnert

.and Mrs.Ranu  Yashiro,

One fellowship in -fish genetics -fof a junior biologist 1Is
requested. Tﬁe tralning will emphasized biotechnology and applicable
methods to use in selective breeding to obtain' better offsprings in term
of disease resistance, environmental tolerance, and monosex. After being
trained in Japan at the appropriate institute, the knowledge obtained by
the Thal sclentlst will be utilized to develop the area of work at the
Inst]tute. A candidate will be selected frﬁm the following : Mrs.Ranu

Yashlro, Mr.Palboon Boonllptandn and Mr.Suchat Tacha~ narawong.

One fellowshlip In pollutlon assessment and control _fbr Mr . Dusit
Tunvilal, B.S¢. in Flsheries is requested, e has been working in this

laboratory for 7 years. - Because of the expansion of the shrimp culture



area, many-cdastaj water pollution problems have been attributed to shrimp
f@rming.' Thérefére, there is a _need for training staff in-this field for
NICA . to monitor :the environmental chanée and éonduct researchs to control
and rprevent po]iution.' The knowledge - and experience received by training
Cwill be utilized for the‘benefit of this research section and to improve

coastal water quality in the southern part of Thailand.

‘One fellpwshjp' for ~monitoring system of red tide and sheil [fish
poisoning_is-requésted for Mr.Kanit: Chaiyakém,'B.Sc. in Fisheries. He has
been 'working in “wastewater treatment for several years. At the present
time, intensive culture of Penseus ﬁbnodbn in southern part of Thailand is
occupyiﬁg about s.ooo'hectares. The pollutiqn-probiemrhas occurred In the
éuiture -area and has caused high mortality to shrimp. The researcher has
an. idea for ‘wastewater treatment before discharging pond effluents to.
natural water by bioclogical control through use of ayster, green mussel,
and seaweed culture to remove nuirients. This method faces the problem of
Paralytic- shellfish poisoning (PSP) and Diarrheaticshellfish poisoning
{DSP) infestation t¢ bivalves. There is a need for trainlng NICA staff on

monitoring systems for red tide and other pbllution, on wastewater
| treatment. and on prevention, predietion and Warnihg of shrimp farmers and
fishermen in the area about potential problems. Regulation of harvesting,
. markétlng-'and consuming of a containated seafood may be necessary. The
knowledge' and experience which received by training will solve these

problems to.shr:mp farmer and fishermen of southern part of Thaliland.

. One. fellowship  in  virology -and immunology for  Mrs.Ussanee
Ekpanithaﬁﬁong:B.Sc. in Bioiqu is badly needed. She has been working In
this} field for 3 yeérs. Vifology and immunology work at the National

Institute of CoaStéI Aquaculturé is at the begining stage and there is need
for--spécfalized_scaff In this fleld for the Southern Fish Disease Research
-and . Dlagnostic Service. The knowledge and technique of diagﬁdsis in the

'fiéld__of_“virology and imounology will be very essential to improve the
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ealth of aquatic anima! In the southern area. Even though the  virclogy
and - Immunology laboratory still lacks sophisticate equipment, it is
inftially possible té start the work with the available items. The advance
knowledge and experience received by‘training will be utilized for the

beneflit of the farmers.

One fellowship in histopathology for Ms Yaowanit Donyadol - B.Sc. in
Zoology s requested. She hasibeen assigned to do the-hjétopathology work
for 10 years.f She got her experience'by rout ine wofk) study from = library
and sometraining in  loecal research- and dilagnostic service. ' As
histopathology is a modernand essential technique for diaghpstic- work of
the institute, it is necessary to request the training felloWship for her

~as well as some basic knowledge on histology if possible. After being
trained in Japan, she caﬁ_utlllze the knowledpge received to lmprove the

method of dlagnosis at the Institute.

One fellowship in visiting study for a senior fish disease specialls;;
Mr. Sittdhi Boonyaratpalin Ph.D. in Fish Disease is requested. Because of
rapid advances In technology and methodology of disease work in Japan,
there is need for the improvement of the staff of the National:Insitute of
Coastal Aqua- culture. - Fmphasis for benefit of the visiting laboratory and
fnstitution on the fish disease work will be the exchange  of  mutual
}hformatjon, updated on new advances ,j“ the technique, ‘knowledge,
pechnoiogy and applicable methodeology in disease field; and possible
contact to the known experts In the same field which will enhance the
research and dimgnostic work at the Institute. Careful consl- deration be
glven to actual need for, and potential benefits to the project, whlch may

ensue from this vislting study.

One fellowship In -nutritionai-quality‘of'liva feeds is requested for
junlor sclentist. The coastal aguacuiture is incfeasing in- Thailand.

- Nowadays, there are many hatcheries producing larvae of fish and SHrimp.

25
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As su#cessful larval culture depends on the availabillty of live feeds,
efficient application of live feeds 1s necessary in all hatchery
‘operations. From many research works, It was found. that nutritional
gquality of iive feéds, both‘phytoplankton and zooplankion can be changed by
altering  their food and other environment factors. Also, nutrltional
qgality- of i{vé feed differs_amohg species, MNutritiona! value has a large
effect. on the growth and survival of the larvae. So, these Is an urgent

need . to tréin one NICA staff in this field,

One fellowship in'shrimp.or fish'nutritlon is'requested for the junlor
‘biologist.. Shrimp and marine fish cuiture in Thailand has been developed
_vérx- rapidly tbward intenslve culture system,'thereforé the rmmtritionally
‘complete .feed i1s required.  However, due to the lack ~of nutritional
knowledge, shrimp or fish feeds are formulated to contain all nutrients
at maximum gquality and quantity instead of at minimun requirement level.
E&cessivély higﬁ quality feed and over feeding might cause self-pollution
in . shrimp and ffsh‘culture areas, Thefefcre. there is a urgent need for
training NICA ‘Stafr in shrimp or fish nutrition at an sappropriate
iaboratory. institute or university- in Japan. The knowledge and experience
‘gained from; tréiniﬁg will be  transfered to the techni— clan In the
nutrition research section and all will participate in nutrition research

works which wlll benefit to farmersand the agquaculture Industry.

One fellowship.in visiting study for tﬁe director in the development
and lmprdvement of research institutes In Japan is requested. Because of
répid _advances in the research institute development sand adminlstrative
system' In Japan, there Is a need for the Improvement of administrative
systeﬁlrof the National Institute of Coastal Aquaculture as well. The
benefit - 6f the . vlsltihg research Instltutes will be the eXxchange of

experience and mutual Information.
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4.3 FEquipment _ _
Items of equfpment requested for the project period are as follow:

4.3.1 Seed Production Research Section

Item requested Description  |Amount] Price

(set)_ (Baht)

1. Slab gel 1. For Biochemical studies on‘repro—
electrophoiesis ductive physiology of finfish

unit ‘
1.1 Vertical 1.1 complete unit for.caéting and 1. | 60,000

electrophoresis runﬁjng. two 14x15 cm Slab gels .

unit
1.2 Gradient mixer (1.2 10-30 mel ' ' 1 17,000
1.3 Peristatic pump}1.3 Flow rate range ous—soo wl/220 V. 1 | &5,000}
1.4 waer suppl} 1.4 EPS 500/400 Constant voltage and | 1 60,000 :

unit constanf current 1-400 mA,
2. Refrigérated 2. Temp 0-10°C with maximum of 1 500,000

cenirifuge : 156,000 rpm. use in research

on finfish reproductive

phyelology and gonetics

3. Coiumh ¢hroma— |3, Use on purfication of hormones
tograph ‘enzymes, ete. in-study of repro-

ductlive physiclogy and genetjcs

3.1 ¢~Column 8.1 C~Column 16770, JC 16/70 1 95,000

Volumnn 137 mi

3.2 Fraction . 3.2 Redifrac 220 V Code No. 18-1000-78]- 1 - 36,000
3.3 Water cooling 3.3 Multitemp II, Thermostatic circu- 1- 75,000
system lator 220 V, ~10°C to +90°C max '

flow 10 L/min

.-2_?



Item regde$ted- Description Amount|{ Price
| | (set) | (Baht)
&. quugd nitrogen "For study oh artifigiai breéﬁing
"set ‘ and ‘endocrine control of finfish,
to transport/store of spermatozoa
_cell'ifne:etc;' |
4.1 Gas container .1 DC—10 cap. 10 L with supplier 1 33,000
. | DC-20 cap. 20 L with supplier 1 46,000
4.2 sample stocker |4.2 DR-ION cap. 10 L 1 50,000
4.3 Transporfation .3 SﬁS'cap.VGL'withraéceSSOrieS' } 79,000
5. . Homoginizer For mixing, blending and homoge— 1 65.00b
| nizing tiésdes/pfgans in the
study of reproductive physiology
of rinfish T.K. Homo Mixer -
M 1000-12000 pm
6. Accessories for Use In research on spermatozoa
‘Nikon mic}oséope activities of finfish
6.1 Video michSCOpe .1 Hitachi HV 85017 | 20,000
_adaptor '
6.2 Color video .2 Hitachi HV 9017 1 50,000
' camera -
6.BlCamera control .3 Hltachi 1 10,000
I Unit ”
6.4'T,V. Monitor .4 Hitachi ] 25,000
6J57T,V.'Adaé£0r .5 Hltachi ) 10,000

Sub-total

1,285,000
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4.3.2 Coastal Environmenta] Research Sectien

I'tem requested

Description

Amount
(set)

Price

(Baht)

1. KJeldahl/2000

2. Blectric muffle

furnace

3. Ammonia meter

4, Ultra water

purify

5. BOD incubator

. Temperature controllier TR,

Mode 1 /702000 + 7043

: Kje]datherm-Digestlon

- Sysiem

Model 700800+7043
- for final out total
Nitrogen war CoD in
the water
Cbntrol temperature
500-1,000°C
- for soil and organic
~matter study
NH:jmeasurement
0~1,000 ppm.
Accuracy + 0.6% ..
~ for final out NHi in
the field water
Auto still
Model WA-32
- for making water
purify used In the
_labaratory and
bioassay

Incubated BOD samples

100 bottles/tlime

~ for flhal out BOD in

the wastewater

500,000

116,000

40,000

- 300,000

200,000

Sub~tota1

1,150,000

28 .
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4.3.3 Fish Pathology Research Section

Itém:requésted Description Amount] Price
(set) | (Baht)
x*Phése‘contraSt and “Mlcrobiology and immunology 1 300,000
fiubrgscent micfoscope study
©with accessofies |
. Ton-analyser Jon~analysis study in flesh 1 300,000
and’ blood
. Blisa- Enzyme study in diagnosis 1 150,000
. Inverted micfoscope Virus and cell culture study 1 160,000(
. 'Deep-freezer ~80°C incubator for virus and 1 400,000
_ cell line-study"
. Lowhtemp incubator - Microbial study - | 100,000
. Oven Microbial study ] 50,000
. H_is_teresin [Histopathology study 500,000
Autocut microtome ' ' |
. Blood parameter Blood parsmeter study 2 20,000
analysis reagent
sub-total

1,970,000
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4.3.4 Nutrition Research Sectiion

~ for analysls fiber in feed

ingredients and experimental feed

Item requested Description Amount] Price
(set) (Baht)
. Phvtoplankton with'cqntrél light and temperature 1 .]180,000
incubator ~ for phytoplankton culture -
. Silicone test No.03F, 717-03-22 300 18,000
tube plugs |~ for plankton culture
. pH meter GEM 310 i 17,000
-~ for measure the pH in the culture
media
IATROSCAN _ TLC/FIb Analyser MK—§ JATRON 1 1406,300
LABORATORIES  ING.
~ for lipid class analysis
. Auto voltage Yamabishi electric'Co}Ltd.{ 1 50,000
_ regulator 4.4 KVA 50 Ha, ]_phage; ‘tnput
180-263 V out put 110-220 V
~ for stabillizing the .electric power
in the lab where certificated ,
. Laboratory "|Hobart mixer or Japanese meat 2 150,600
pelleting machine |grinder -
- ' - for processing experimental feed
. Dry block bath Tokyo Ri kakibai 1 | 36,400{
withlvial Model MG-2
~ for preparing thé fatty acid
methylester _ : .
. Fibertec Fivertec 1 6 unit ) |619,500
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I'tem requested Descfiption' Amount! Price
. {set) (Baht)
Q.ZTwinishell mixer 1 80,000
. | ~ for mixing vitamins, minerals,
additive and dry ingredlent prior
- _ -'td pelietihg _ o
10. Conway unit and  |Conwsy cell with ground-glass 11d 1 23,000
| micro burett
' ~ for analysis TVN in animal protein
, feed stuff |
11. Desiccator 30 c¢m. diameter madé in China 2- 3,000
| - for cooling and dryiﬁg sample .
12. Thermo glass hot [Morat i35x135 mn.  M21/1 1 17,000
.'.plgte stirrer ' -~ for preparing solution and
titration _
13, HPLC Binary gradient.HPLC system with UV 1 |1,000,000
detector and flucrescence detector
and.acceSSory
- for vitamins,. amine acid,
‘antibiotic, and Insecticide ‘
analysis
Sub-total 2,604,200
32




4.3.5 Administrative Sectlon -

Iten req’uesied 3 ___Desc'rlptibn. amount, P.rice.' -
- (sot)y | (mant) |
Video—Camera 3 chip c¢D (SONY DXC ~3000 p) 1 260,000 -
Audlo - miker 8-Channel (NPE made, ih Thailand) e 12,000
Copyt.ra;in . for copy -:sI__id_e ) 1 .82 000
car Station wagon 1 | 800,000) -
Microbus 12 seats diesel engine 2 | 1,200 ';_0.0,07
Light~truck 1 ton.‘ aiese] -eng_iner 1 300,0'(').0j o
X=rox m_achi'ne , 30,pa.3__)ers/.minute 1 B IQQ_:,OOO:
Overhead profector | 220 V, 650 W . 1) 10,000
Sub~total . .2,204,000(
Total 9,213;2od
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4.3.6 Equlpments ._Ire-q'u ired repairing

 Item anount
1. Horlba U7 = 8 |
2. S;:)ect_roph'o't'orﬁete_r. Hitachi 1
3. _'C-Omt.)i.‘ned wind vane and anemometer 1
4. I_ﬁiéjtial- DO meter UC-1 1
. 8. _Wat_e'r_.check'er “TOA Aguamate 3
6. E_‘léétric muffle Furnace 1
7. Ammonla meter 2
8. h{ic:rc)t:rmnpm;'cﬁr NEC 9801Ei extenc@ed_ menory 1
9. Tf'ansformer 5 phase 980 V ——3 200 V )
10. EBlectric titrator o 1
1. 'Ul.'t:'ra water 'p_urify_ i
2. Heavy metal el.imin_atdr 1
13. Water J_ocker (additional r_equést) _ 1
14. El_ere'-t'r-on'i_c' Readi.ng LIBROR EB-2800 Shimadzu Balance 1
15, MRK lat oven ni’itamur-ar rlken rogyoing 1
34



4.3.7 Equipments required spare parts and accessories

I tem 'ambimt
1. For.atomif bbmb'calorjmetef?CA¥3
1.1 Bomb ' . 20150468 P
1.2 Nickle ignition 670-10222 12
2. For Methrolim. ~ CH-9100 Heriou
Exchange unit . .6.3004.220 ]
3. Transformer 200-100" v, 4A 1
4. MRK recycle Mitamira fiken i
aspirétor: N
5. For Rotary vacuum evépofator Mode! NE-IT
4.1 Sample flask fwaki, 29/42,500 ml 12
35
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