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Introduction

This publication contains the final reports of the first ten completed sub-projects partiatly
financed by the USAID assisted Agricultural Technology Transfer Porject (ATT) (USAID Project
No. 493-0337). The ATT project is a cooperative project betwéen the Royal Thai Government and | '
the USAID- administered by the Office of the Permanent Secretary, Ministry of Agriculture and
Cooperatives. The project otiginally was scheduled to run from FY 1985 thru FY 1989 but it has been

- ~ extended until Dec.31, 1992 to accomodate additional USAID funding for several new projects. To

date 34 sub«pro;ects have been approved and financed; it is expected that additional sub-projects will
be funded in FY 1989. As of 30 September 1988 USAID has made available for the ATT Project -
US $6.5m. in’ soft loan and US $ 2.925 million in grant. Total RTG contrlbutlon is equivalent 1o
US $ 1.7 miliion to date. Both USAID and the RTG are expected to continue to add funds to this

project.

. The ob]ectwe of the ATT project is to identify, secure and adapt new agncultural technologles ,
for use by Thai farmers and the private sector to increase exports so as to increase. farm income and
assist the national economy. Although ATT project financial support has ceased for the ten sub-projects
- included in this report, all ten continue to be supported by the RTG budget. In addition to this report
for the public, sub-project results and recommendations are turned over to the Extension Dept.;
Universities and the private agnculture secter. :
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1. Sub.ﬁroject Title (002) : | Low-Moisture Packaging to Prevent Deterioration of Seed

2. Responsible'Age'ncy t Seed Division, Department of Agricultural Extension, MOAC
3. Life of Project : . 1985-1986 plus 15 months.extension to December 31, 198?
4. Implementatlon Slte : Ny ~ Seed Center #3 Lampang Provmce

o -~ LOAN : US$ 136,918
5. Apptoved Budget: GRANT: US$ 10,000

-~ Total US$ 146,918
6. Actual Expenditures. o '
" Loan:  -Equipment, Materials
and Installation cost  US$ 133,555
_ ~ Total - | US$ 133,555
_Grant: ©  —Expenditures for o
Thai Expert Uss 1,730
Grand Total : US$ 135,285

1 Summary of Problem and Objectlves

- A. Problem: - o

The Ministry of Agriculture and Cooperatives plans to effect 51gn1ﬁcant increases in domestic
soybean production. However, this plan could not stcceed under present Thai-technologies without con-

 tinuing massive inputs of government financial support to iriport seed because of significant germination®

 losses in the local seed supply. The limiting factor is the lack of the necessary amounts of high yielding .
seed with acceptable viability caused by difficulties in keeping such seed alive under Thai climatic
conditions. Before this constraint could be overcome significant improvements must be made in seed

processing technology and volume of seed supply.
The new drying technology developed by the Sub-Project reduces seed moisture content
* below 8 percent which prevents deterioration and keeps the seed alive. Reducing seed moisture content
to 8 percents, is complicated; it is costly, difficult and often 1mpossnble to dry seed to the required moisture '
level with normal drying facilities. . '
The technological solutlon to-the problem of rapid seed deter:oratlon under Thai condmons '
‘is to dry seed as soon as possible after harvest to prevent early deterioration to a safé, low moisture
_ content with a closed circuit dehumidified drying system, and then hermetically seal the very dry seed
in vaporproof plastic bags which prevent the seed from re-absorbing moisture from atmospheric humidity.
Seed prepared in this manner will retajn its viability longer- for up to 2 years and does not reqmre
expenswe cold storage facnlmes '

B. Objectives
- To develop drying Lechnology in seed productlon by conductmg research and studymg an
appropnate techmques for transfer to Thai private sector, which will result in improvement of seed :
using 3 dessicant process.
A pilot scale model demontrates the feasibility of producmg hlgh quality soybean and other
sensitive seed commercially in Thailand; and eniables both government and pnvate sector seed supplles o



observe and evaluate the eqmpment and operations necessary to ‘maintain seed v1ab111ty and encourage
them to adopt the system. :

8. Accomplishments:

(1) Construction of low-moisture system, The Seed Division, Department of Agriculture
“Extension, MOAC . contracted the Ua Widhya Equipment Co., Ltd. to construct four sets of low-
‘moisture dyrers mcluclmg - o : '

(a) Drying bin, 10 tons capacity
(b Dehumidifier
{c) Belt Conveyér and
(d) Blowers ‘

Instatlation was completed and delivered on December 8, 1987. The final results of testing
cannot be finalized because several correctionsand adjustments to the system are required. The project
implementation is 9 months behind schedule due to delays in design, fabrication and delivery of the
drying system.

The system was tested on December 9, 1987 at seed Center #3, Lampang. The seed used:
for testing was partly borrowed from private sector and DOAE seed about 8 tons with moisture content

-of 14-15%. After 43 hours drying, the moisture went down to 8% with an average expenditure approxi-
mately 0.5 Baht/Kg. o

After testing all tested seed was returned to the prwate sector without keepmg the seed with
8% moisture content dried by the system for testing on germination viability and vigor rates. It found
that the seed flowing mto the drying bin was ]ostled hard and it mlght cause poor germmatlon and--
viability rate.

(2) Dr. Plpol Boonchanta Mechamcal Engmeer and drymg expert from Kasetsart University
was employed as a Project Consultant. His responsibilities were to design the system and advise on -
fabncatlon and installation at Seed Center #3, Lampang Province. :

9. Benefits and Recommendation: o

A. Benefits
~ The prmcxpal component of thlS sub-project is to design, fabricate and install four units of

Air tight closed-circuit desiccant dehumidify dryer at the Seed Center #3, Lampang Province. After
testing the system, the results were inconclusive due to certain mechanical problems; which are being -
remedied by the Seed Center mechanics ih -cooperation, with the contracting company (Ua Withaya
Co., Ltd.). When the drying system was modtf;ed and mechnical problems were solved, the followmg
benefits will be derived as follows:— : o

(1) The drying system reduced moisture to below 8 percent. This system will be the
first fabneat:on beitig used by the Seed Center in Thailand. If it works successfully, additional units
will be fabricated and installed in other Seed Ceniters. :

(2) The soybean seed dried by the sysn.em can be kept and carrled over for use next year in -
case of drought or flocding. '

(3) Use as a pilot project in transfering technology on low moisture packagmg to prevent
seed deterioration to private sector or farmers who are interested in seed improvement. _
‘ (4) It is orie measure to réduce the production cost of seed industry by saving the electric

power.



- B. Recommendation :
(1) Dr. Pipot recommended that a bin ladder is requ:red for each drying bin to prevent the

jostled hard seed.
{2) The Seed Center should use the DOAE seed for testing after the bm ladder is contructed

The results of seed analysis can be finalized for further transfer of technology to farmers and privat

- Sector.

Now it is necessary to repeat tests after revising the drying system and to follow thru by testing
seed at different periods after bagging for at least 2 years. | :
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| L. Sub Prolect Tltle (006/1) Using Technology to Improve Fish Quallty and Develop Fishety
' Products for Export (Phase I}

2. ResponSIl)le Agency - Quality Analysis and Research Section, Fishery Tech_n.ological De-
velopment Division, Depatrtment of Fishiers.

3. Life of Project: © - 1985-1987
‘l. lmplemgntation Site : - Quality Analysns and Research Secnon. DCF
5. Approved Budget : Loan = - US$ 122,730

Grant  US$% 37,390
Total US$ 160,120

6. Actual Expenditures : - e o
Loan : — Cost of Temporary Employees US$ 4,605
- — Operating Costs o Us$ 30,336 -
- Equlpment & Materials - - - - US$ 88,170
© Total ' US$ 123,111
- Grant - Expendttutes for Experts R —0—
(FAO provlded experts) . .. .. ' : ‘
-— Training & Observation Costs US$ 6,886
" . Grand Total : US$ 129,997
7 Summary of Problems and Objectives: |
A. Problems:.

As Thai exports of flshery products have increased rapidly, so have problems related to the
quality of exported products risen to significant levels which threaten their marketability. These problems
‘include contamination by bactena and physical contaminates as well as improper processing, labelling,
short weight, water contammauon, stotage -contamination, and decomposition of products. Most
problems are caused by lack of proper sanitation durmg auctlonat the fishing port and contmumg
through the processing and packaging for export. :

‘ All types of fishery exports including fresh forzen, dried and canned products face quallty
problems in foreign markets. Although the problem of low quality is fairly widespread, specific recent
examples include unacceptable dried shrimp, dried squid, canned clams, frozen shrimp and frozen

- squid. Therefore, the sub-project by developing new sanitary processing procedures for fishery products,

. including the use of new technology, will not only improve and upgrade the utilization of products but
also decrease the unacceptability of fishery products overseas.

‘B. Objectives: :

(1} Upgrading quality of fishery products for export
(2) Improving the use of fish products.
© (3) Upgrading level of living of Thai people through improved quallty of local fish products.
{4) Decreasing the adverse trade balance by promoting the export of finished products or
scmx'ﬁmshed products instead of exportmg raw materials.
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- 8. Accomplishment:
A. Research activities - :

1) Improvement of the technology for producmg fresh shrimp for. export has resulted in the
following recommendations: .

[.1.1 Reduce time of net lifting to not'more than 3 hours.
1.1.2 Wash with sea watcr and fresh water and ice before storage.
1.1.3 Transportation trip should be less than 10 days. -
"1.1.4 Water at harbor is prohibited to be used for washing shrimp.
1.1.5 Use small containers with less than 100 Kgs. capacity. :
1.1.6 Wash sufﬁcrently with clean and cold water (5-8° C) at least twice foilowed by
grading, welghmg and packing for freezing. :
1.1.7 Should use Contact Freezer with a freezmg time not more than 2 hours.

: - It is necessary to maintain a stable terriperature at 5-8 °C. and should use clean water mlxed

" chlorine at the rate 20-50 p.p.m. and 100- 200 p-p.m. for washmg fish containers and other handhng
"materials. :

The duration of shrimp procéssing should not be longer than 1-2 hours. Based on the above

" processing methods, the shrimp will have a total viable bacteria count of between 10° to 10% cell per !
gram-which wrll meet international standards. e :

1.2) -Shrimp from farm ponds such as Peneaus merquiensis and Peneaus monodon
should be processed in the same way as marine shrimp. It is recommended to use electric shock methods
and then soak shrimp in ice brine with 10% salt for I-2 minutes, resulting good quality shrtmp

2} Make crab meat Sthk and other finished products from low cost fish.

2.1} Demersal fish, such as Treadfin bream, Bigeye snapper, C,roaker, Goat flsh
Baracudas and Lizard fish.can be processed into good quality minced fish.

2.2) Pelagic fish such as Sardine ;Caranxand horse mackerel can also be processed into
minced fish but the meat is darker than dermersal fish.

After cleahing, the fish meat should be separated by using mechnical debonmg (yleld of threadﬁn :
bream is approximately 45-50 percent dependmg on thesize}. Then the fish meat should be cleaned
with cold salty water (< 10 °CY 0.2 percent with a ratio: fish: water 1: (3-5) units 2-3 times, pressed

' dty strained to eliminate small pieces of bone and then mixed-with cryoprotectants before qutek free-
zing {- 25°C) _ _ . : : ‘
3) - Development hrgh standard and good quahty fermented ﬁsh (Pla ta) and lactic acid fer— :
mented fish (Pla-som). . .

Fermented Fish.(Pla-ra) . : ‘

" (1) Use fresh or no later than 20 houts after death The quallty of Pla-ra is rather good and
accepted by consumers. :

() Both marine fish and fresh water frsh can be used to make fermented fish (Pla-ra).

3) When ready for marketmg, Pla-ra should be packed n polystylene plastrc and finished
products

‘Lactic Acrd Fermented Fish (Pla-som)

Different types of both marine and fresh water fish can be used for making Pla-som as well as
“surimi products. {Detailed information can be obtained from Quahty Analysis and Research Section,
Fishery Technologtcai Development D1v1sron, Department of Flshertes)

B. Seminars and Training : :

(1} A seminar was conducted on “Cmb Meat Stick and Surimi Products” on 21 Feb. 1986 at

Imperial Hotel, 150 participants form factories, bussmessmen, government offtcraIs and mterested

persons attended.
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(2) A seminar on “Use technology for produc1ng fermented fish for export™ was conducted
on 23 Sept. 1986 at National Intand Fisheries Institute, 200 participants from fermented food factories,
businessmen, exporters, government officials, bankers and interested percens attended.

(3) A seminar on “Possibilities on producing crab meat, fermented fish and storage of fresh
shrimp” was conducted on 20 March 1989 in cooperation with Chiang Mai - Trade Association at
. Northemn Regional Agriculture Offlce Thirty part1c1pants from busmessmen, government officials

and housewives attended. '

{(4) Conducted a seminar on. Possxblhtles and measures an how to produce crab meat stick,
fermented fish by using marine fish and fresh shrimp storage method;” on 18 April 1987 in Songkhla
One hundred eighty partrcnpants attended the seminar including investors in fishery industry, exporters,

- bankers, etc.

(5) Trammg course on. “The Use of Technology for makmg fermented food was conducted
on 13-15 May 1987 in cooperation with the Department of Agricultural Extensron in Sakol Nakhon
Province. One hundred thirty participants including commumty development agents and teachers
attended the course. :

- (6) Conducted a workshop on “Processmg of fresh water flsh products by fermentation™ on

'2-6 June 1987 at Nakhon Ratchasima Province. Forty participants including housewifes and small
scale businessmen, commumty development agents officials and interested persons attended the
workshop. |

(7) Conducted a workshop on “Develop Crab analog and imptove shrimp qualtty for
export” at Imperial Hotel on 26 August 1987, 187 participants, from government or private sectors.

(8) Conducted training course on production of fermented fish (Pha-ra) and other fermented

 food for University Students-(KU, CMU, Mashidol and Songkhla). _

(9 Distributed baslc data documents to banks, credit fonc:ers, businessmen, newsmen and
students. . o
(10) In addition to the seminars, the project’s staff was invited to present on “Improvement _

of Shrlmp Quality for Export” arranged by Office of Extension and Trammg, Kasetsart Umversmj in

cooperation with Bankers and Chamber of Cotnmerce. Four arrangements were made with 150, 150,
400 and 150 participants respectively. The participants and processors atrending seminar on Development
Quality of Pla-ta & Pla-som have adapted the new technologies recelved from this project to increase -
there products for both local market and export. :

Benefits and Recommendation
A, Benefits : ' '

Seven Serninars and workshops were held in Bangkok Chxeng Mai, Songkhla Nakorn Srithamaraj
and Nakorn Rachasrima. Various groups of people participated in each seminar. Many of them were
Private Sector, Bankers, Brokers and Fishery products manufacturers. :

‘Before 1982 there were 2 Surimi factories producing and exporting “Surimi” to Japan. After
1983 the te'cﬁnologu to improve fishery products for export was transferred to the private sector. Twelve
factories were established and more than 12,000 tons of Surimi were produced in 1987 and will increase
to 20,000 tons in 1988, and 1-2 factories will produce crab stlck for export in 1988.

List of producers in 1987;—

1. Apitoon Enterprise.
Lucky Food Co., Ltd.
Pacific Industrial Fishery Products.
Siamchai International Food Co., Ltd.
Sea-Royal Co., Lud. .
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6. Seree Surimi Co., Ltd. _
" 7. B-8 Manufacturing Co.; Ltd.
8. Thanakiti Co., Ltd..
- 9. Lux. Co., Led.
10.. Naphachai Co.,.Ltd.
I1. Thawee wong IndusmaI Co., Led.
.- 12." Daungthip Co., Ltd.
- 13, Marine Sea-food Co., Ltd.
14. Kwang Paisarn Food Products Co., Ltd.
B. Recommendatlon A
To be effective in transfer of research. work and, transfer of technology, it is requ1red to follow—up
the results in term of inspection, advice and improvement within a period of 1-2 years. In addition
" technical information ceriter should be developed to provide information and advertlse to the producers
and consumers. :
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1. Sub-Project ‘Titlc; (007) | _ lmprovement of Fish Dlsease Control

2. Respbnsible Agéncy: ~ National Inland. Fisheries Institute,: Department of Flshenes, Mnmsrry
of Agriculture and Cooperat:ves . ‘

3.Life of Project: -~ 1985.1987

4, Implement_at_ion Site I (1) National InIand Flshenes Instztute (NIFI)

(2) Fish Disease Control Center, Suphanbun Provmce
3) Frsh Diease Control Center, Samut Prakan Provmce

. 5. Approved Budget : |  Loan  US$ 188,289

Grant US$ 40,000 -
| Total  US§ 158,289

6. .Actual Expénditutes: S Loan: — Temporary Employees o - CUSy 1,793
o S — Operating Costs .~ . : US$ 19,398 .
B . T Equlpment & Matetials . - - US$H 86,923
SR . Total = . © US$ 118,114
- Grant: — Expenditures for Experts ‘US$ 8,717
- Trammg & Observation Costs US$ 17,888 -
~Total - - © US$ 26,605

GrandTotl ~ US§ 144,719 -

7. Summary of Problem and Objectives
A. Problems: .

- Aquaculture, or ﬁsh farming, inicluding fresh, brackish and salt ‘water commercnai production of
fish and shellfish is of increasing importance to Thailand because of the decreasing avatlablhty of natural
-marine ﬁshery resources caused by depletion, the restrictions imposed under the mtemataonal 200
mtle—hmttat:on, and the pollution.of streams and natural habitat. Thus, aquaculture must play an
increasing role as mariné fishing decreases. : wo _

Diseases have been the most severe constramt to commerc1al aquaculture, causmg catastrophic
“losses in recent years to fish farmers, particularly those producmg sea_bass, snakehead fish, walking .
catﬁsh shrimp, giant prawn and sand goby. The loss suffered by commercial fish producers as a result
of fish disease mortality exceeded US$5 million per annum several years ago. Investors were also dis- -
couraged from entering into aquaculture enterprises. Now, diseases of commercially grown fish have
been brought under control and kept at acceptable low levels.-As a result of discase control the total’
additional income to fish farmers, processors and.exportets now exceeds US$100 million per year.
Aquaculture investments by farmers and mdustnal firms are mcreasmg geometrically.

B. Objectlves . : :
- {1)- Conitrol epizootics among cultured fish.
(2) Prevent economic losses resulting from diseases.
(3) Promote and disseminate information and methods for disease control to fish farmers :
- {4) Reduce the economic fisks inherent in commiercial agquaculture. :
- (5) Develop new -and expand-current ‘methods for disease prevention.-

W“@a&m
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(6} Increase available protein in Thatland and
(7) Develop export products. :

8. Accomplishments: .

To achieve these ob]ectlves, the Department of Fisheries financed, with RTG funds; the ’
construction of two new diagnostic and research laboratories. With USAID/ATT financial support
important laboratory equipment was acquired. The two centets were established at locations where
intensive fish farming occurs, in Suphan Buri and Samut Prakan Provinces. This allowed farmers an
easier and quicker access to fisheries scientists when disease problem arose. These laboratories, along

- with the main lab in Bangkok (NIF1), have provided an expanded system of efficient and rapid diagnostic
- services. The research carried out at each location also benefits from close contact with farmers and
first-hand look at current fish disease problets the farmers are experiencing.

a) Fish Disease Control Center, Suphanburl Province. Diagnostics and research has been

carried out in the. following areas:

(1) 'Study of Diseases of Cultured Flsh Sampling methods were designed to collect
~ specimens of the diseases of cultured. snakehead and walkmg catfish in ponds at Suphanburi Province.
The diseases of those fish were bacterial hemorrhagic septicemia, baterial ulcerative disease, columnaris
disease, nutntlonal disease, paras1t1c dlsease and diseases of unknown etiology which caused snakeheads -
weight losses. ‘

{2) Diseases of the white Macrobrachium rosenbergi{ de Man (giant prawn). A species

of bacteria, Aeromonas’ hydrophlla, and a species of microsporidian, The]ohama sp. were found in,
'.the muscle tissue of giant prawn found in the ponds. However, no pathogens were found in the hatcheries.

_ (3) Relationship between Giant Freshwater Prawn Diseases and Water Quality in
Nursery Ponds. Some 64 water samples from diseased ponds and 63 water samples from normal ponds
. were analysed. The average of pH and un-ionized ammonia of the water sampled from diseased ponds
were significantly higher than that in normal nursery ponds Instructions on how to correct this imbalance
were given to farmers. : ' o
) Technhical services provided to the fish farmers mcludecl diagnostics to isolate causes

of diseases and instruction on how to prevent and cure the diseases. These were provided to more’
than 600 farmers. In addition, 200 prawn farmers wete trained in preventing and curing prawn dlbease

+ during the subtpm]ect s life time of 3 years. : :

b) Fish Diséase Control Center, Samut Prakan Prownce The center was completed in late
1985 with RTG financial support. Electncal installation was completed in 1986 and lab equipment
procured with USAILVATT funds. During the initial period when the center had no elecrncnty, ail
diagnostic activities were performed at the NIFI laboratory until the field station was complered The
following is'a summary of activities 1= : ‘
(1) Luminescent Disease in Giant Prawn Larvae Vibrio harveyi; The lummescent .
bacteria, was isolated from the larvae of macrobrachium rosenbergii (Daoreong)}. The morphologmal, '
physiological and biochemical propértiés were described. It was found that the disease was not sensitive
to Penicillin and Tetracycline and their detivatives. Reinfection expenments have shown the neganve- ‘
result by using the immersion techmque and immersion plus stress technique: .
(2) Diseses of Pla Salid (sand goby): A study on “the diséase of Pla Salid” was conducted
“at the Fish Microbial Disease Laboratory, N ational Inland Fisheries Institute in 1986. Ten fish were
randomly sampled from fish farms at Amphur Bangplee, Samut Prakan Province i in each month from
]anuary thru Decernber. Three species of bacteria, one species of fungi and four species of parasites -
~ were found from the examined fish. Morphology and charactenstncs of the mentioned organisms were -

described.
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The objective of the research was to detect the important causes of disease and dissiminate
the information on how to prevent diseases to fish farmess. Leaflets for farmers to understand the effective -
prevention of and cure for the diseases were printed and distributed..Services. provided to farmers-
- were carried out in the laboratory and in the field. Some 233 farmers were serviced which exceeded

the target of 180 farmers per year. ' :

General Comments .

- The Fish Disease Control Centers have tralned fish farmers on how to raise fish and shrimp .
and control prevarhng diseases. About 200 fish farmers were trained in each center. Training will be
continued under RTG budget now that the ATT support has been terminated.: Ttaining is in pond |
management, fish feeding, vaccination and inoculation; artificial insemination. and hormone use.

_Under the ATT sub-project, four fisheries biologists from the National Inland Fisheries Institute
were trained in the UL.S.A., two of them . were trained on Diseases of Aquatic Organism at
the Fish Disease Laboratory of the Department of Microbiology, Oregon State University; Department
of Veterinary Medicine at University of Califérnia at Davis, Texas Agricultural Extension Service;

Texas A & M Umversrty, and National.Fish Health Research Laboratory, Fish and Wildlife Service . -

_in West Virginia. The other two were trained on Fish Virology ‘and Fish Immunology ‘at the Fish Disease.
Laboratory of the Department of Fisheries and Allied Aquaculture, Auburn University; Fish Disease
" laboratory, "Marine Science Center, Oregon State Univesity; Department of Vetermary Microbiology
and Parasitology, Texas A & M University; and Depattment of Veterinary- Medicine, University. of

Cahfomra at Davis. Norie of these-institutions charged for training. Technical assistance was provided- . -

by Dr. John Fryet, Professor and Chairman of De_partm_ent of Microbiology, Oregon State University.

Dr. Fryer arranged all training in U.S.A. at no charge to the project. He also discussed and gave advice
‘on disease control methods, preventlon of parasrtrc drsease, bacterlal drsease and v1rus disease, including
pond management ' " '

9. Benefits and Recommendatrons.
a) Benefits:

In summary, both fish disease control centers in Suphanburi and Samut Pr'lkan Provinces
have attained ot exceeded their goals as.planned. Fish production in Thailand is increasing and mortality
" rates resulting from fish diseases have decreased because appropriate technologies have been utilized

improving fish farming management. The “Statistics of Fresh Water Flsh Culture in Samut Prakan,_
. Province” shows that the fish farming area hias increased from 84,348 rai in 1984 to 98,103 rai in 1986.°
The fish production increased to 17,917 tons to about 24 per cent of the total Thai producuon and 62°
er cent higher than 1983 Production in the Province. -
 The Department. of Fisheries has improved diagnostic techniques, rendered research and
services to 1,309 farmers and trained 860 farmers, Diseases which affect four principal fresh water fish,
snakehead fish, catfish, giant prawn and sand goby, have been largely placed under control. Fish farming
development in Thailand has quickly expanded because the fish farmers have found new confidence
in the prevention and control of these diseases using recommendations of the Frsh Disease Conitrol
C,enters
* Additional income to farmers alone has exceeded $140 million much of whrch can be directly
attributed to the transfer and apphcatlon of effective fish health management rechnology at farm level.

b) Recommendations: . .
The training and observatlon tour on fish dlseaase conttol emphasized fish virology, fish

immunology, equipment operation an use of new technologies in diagnoses, which need high technology
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~and cosﬂ_y equipment.. Until the ATT Project, the Department of Fisheries had done very little research
on these two activities because of the shortage of equipment needed for research in fish virology and -

immuriology and the lack of technical and scientific capability.- Therefore, it is appropriate that the - -

~RTG has now-provided sufficient budget'including equipment and tools so.that- the'results of research

. can be more efficiency transferred ‘to fish farmers and other commercial private sector enterprises.
Even though the USAID support has concluded, the sub- -project activities have been completely in-
~ stitutionalized and adequately fmanced from regular RTG Department of F1sher1es budget to contmue
the good work.

In the three years ‘of the ATT sub- pI‘O_]eCt more, than 3 500 lnd1v1dual fish farmers have
consulted with the staff at the 2 fish disease field laboratorles at no charge on their disease problems
and on pond management problems which usual!y cause fish diseases. No serious fish disease outbreak has
accured i in Thailand since the ATT sub-project was initiated. '
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1. Sub-Project Title (008)  Hatchery Research and Culture of Cockle
2. Responsible Agency .~ (1) Brackish Water Fisheries Division - -
. (2) Brackish Warer Fisheries Stations. at Surat Tham, Prachuab
: Kirikhan.
(3} Provincial Fisheries Statlons at, Nakhon S1 Thammarat

_ ' _ Phangnga & Perchburi. '
3. Life of Project * .~ 2528-2530 (1985:1987) .
4,_ Implementation Sites (1) Brackish Water Fisheries Statlon Prachuab Kmkhan
T - {2). Phangnga Bay, Phangnga Province -

(3) Nakhon Bay, Nakhon Si Thammarat Province

{4) Ban Don Bay, Surat Thani Province |
. (5) Amphoe Ban Laem, Petchburi Province
5 Approved Budget - | N ' 5

Loan T US$ 179,250
Grant : US$ 28,520
- Total = . . US$207,770
6. Actual Expendltures i
" Loan ~— Cost of Temporary Employee US$ 15,255
— Operating Costs - : US$ 107,883
- Equlpment & Materials US$ 46,466
Total . US$ 169,604
Grant — Expenditures for Experts : : Uss 6,619
— Trammg & Ohbservation Costs Tour Cost -
. Grand Total - US$ 176,223

7. 'Summlnry"of Problems and Objéctives: |

A. Problem , L . .
Cockle is'an. aquatlc mollusc of economic 1mportant rlch in protem and w:dely consumed
- by Thai people. Each year more than 30,000 tons of mature cockle costing Thailand more than US$
.8 million are imported mostly from Malaysia for domestic comsumption. Formerly, Thailand imported
_ only cockle seed very small cockle, for commercial maturation in Thailand at relatively low cost. The -
- total cockle seed imported form Malaysia was approximately 4,000 tons each year. But several yesdrs
ago Malaysia banned the capture and export of cockle seed, so Thailand must now import the more
costly mature cockle. It is reported that much more than the legal import of 30,000 tons enters Thailand
without benefit of customs. : : :
-The Department of Fisheries recogmzed the problems early and has been workmg at Prachuab
Kirikhan for years to produce cockle seed for aquaculture farmers along the Gulf of Tha:land
B. Objectives :
- (1) To develop cockle seed culture in tanks so as to be able to provide the seed to farmers
engaged in aquaculture '
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(2) To develop natural cockle habitar as a source of seed

(3) To develop and transfer the capabthty for cockle productlon to-farmers for self- suff1c1ency :
and export. :

(4) To produce Ioca!ly enough cockle seed to supply Thai farmers accupying 2,000 rai who
produce mature cockles for locai consumption.

8. Accomplishments:
' (1} Established cockle breeding sites at Phang Nga, Nakhon Si Thammarat and Surat Tham
Provinces of 500 rai cach. The technical work was successful but cockle production varied from place
~ to place. The problem at each site was theft. To resolve this problem the Department of Fisheries
prohibited the use of push nets, trawl or gill nets for ﬁshmg close to the cockle farmmg sites and guards '
“were arranged on 24 hour basis,
(2) The development of cockle seed eulture ar Prachuab Klrlkhan Brackish Water Fisheries
Station was started- in 1986 using a total of 8,000 breeding cockles. Different techniques of cockle
breeding were tested in the laboratory, but production costs were high and the productio.n'(‘)f cockie
seed did not feach commercial scale The reasons for high. mortality of seed cockle are being studied at
the present time. : :
(3) A conservation area of 12,000 rai for natural cockle seed was created at Phetchbun Province
for seed multxphcatlon and culture in the appropriate areas along the seacoast.
~ (4) Training course was conducted on cockle culture to 20. farmers and 20 government officials.
_ (5) Techmcal Assistance Service: Dr. Charles L. Angell, Cockle Hatchery Censultant was
contracted for by DTEC and worked at the Brackish Water Fisheries Station, Prachuab Kirikhan
Province. His prme1ple terms of reference were as follows:—
a. Recommend mecessary facilitiés for an Operauonal mollusc hatchery 7
b. Advise on the installation of equipment which was purchased and ﬁnanced by
‘both ATT Pro;ect and RTG budgets for the new hatchery building.
' c. Advise on spawning of the cockles, hatchery operation, and maintenance of equipment.
d. Organize training on equipment operation in a mollusc hatchety for the Thai bio-
logists and prépare a future operatlonal plan of research and development of mollusc culture for DOF.

9, Benefits and Recommendation :

' (‘1) Visible technical research results caused the farmers to have confidence that the natural
cockle seed found in Petch