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Introduction 

This publication contains the final reports of the first ten completed sub-projects partially 
financed by the USAlD assisted AgriculturalTechnology Transfer Porject ( A m )  (USAID Project 
No. 493-0337). The A T  project is a cooperative project between the Royal Thai Government and 
the USAlD administered by the Office of the Permanent Secretary, Ministry of Agriculture and 
Cooperatives. The project originally was scheduled to run from FY 1985 thru FY I989 but it ha; been 
extended until Dec.31, 1992 to accomodate additional USAlD funding for several new projects. To 
date 34 sub-projects have been approved and financed; it is expected that additional sub-proiects will 
be funded in FY 1989. As of 30 September 1988 USAID has made available for the ATT Project 
US $6.5 m. in soft loan and US $ 2.925 million in grant. Total, RTG contribution is equivalent to 
US $ 1.7 million to date. Both USAID and the RTG are expected to continue to add funds to this 
project. 

The objective of the ATT project is to identify, secure and adapt new agricultural technologies 
. for use by Thai farmers and the private sector to increase exports so as to increase farm income and 

assist the national economy. Although A T  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 t i  the Extension ~ e p t . ,  
Universities and the private agriculture secter. 
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-1. subkoject  Title (002) : Low-Moisture Packaging to Prevent Deterioration of Seed 
2.  Responsible Agency : Seed Division, Department of Agricultural Extension, MOAC 

3. Life of Project : 1985-1986 plus 15 months extension to December 31, 1987. 

4. Implementation Site : Seed Center #3 Lampang Province 

LOAN : US$ 136,918 
5. Approved Budget : GRANT : US$ 10,000 

Total US$146,918 
6. Actual Expenditures : 

Loan : -Equipment, Materials 
and Installation cost US$ 133,555 

, . Total US$ 133,555 . . 

Grant : -Expenditures for. 
Thai Expert US$ 1,730 

US$ 135,285 Grand Total : 

7. Summary of Problem and Objectives 
A. Problem: 

The Ministry of Agriculture and Cooperatives plans to effect significant increases in domestic 
soyhean production. Howiver, this plan could not succeed under present Thai technologies without con- 
t~nuing massive inputs of government financial support to import seed because of significant germination 
losses in the local seed supply. The limitingfactor 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 percentsis complicated; it is mtly, difficult and often imbible  to dry seed to the required moisture 
level with normal dryingfacilities.. . ' 

The technological solution to the problem of rapid seed deterioration under Thai conditions 
is to dry seed as soon as possible after harvest to prevent early deterioration to a safe, 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 retain its viability longer-for up to 2 years and does not require 
expensive cold storage facilities. 

B. Objectives 

. To develop drying technology in seed production by conducting research and studying an 
appropriate techniques for transfer to Thai private sector, which will result in improvement of seed 
using a dessicant process. 

A pilot scale model demontrates the feasibility of producing high quality soybean and other 
sensitive seed commercially in Thailand; and enables both govkrnment and private sector seed supplies to 



observe and evaluate the equipment and operattons necessary to malntaln seed viabihty 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 including:- 

(a) Drying bin, 10 tons capacity 
(b) Dehumidifier 
(c) Belr Conveyer and 
(d) Blowers 

Installation was completed and delivered on December 8, 1987. The final results of testing 
cannot be finalized because severa!corrections;and adjustmentsto 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 houri drying, the moisture went down to 8% with an average expenditure approxi- 
mately 0.5 Baht&. 

After testing all tested seed was returned to the private sector without keeping the seed with 
8% moisture content dried by the system for testing on germination viability and vigor rates. It found 
that the seed flowing into the drying bin was jostled hard and it might .cause poor germination and. 
viability rate. 

(2) Dr. Pipol Boonchanta, Mechanical Engineer and drying expert from Kasetsart University 
was employed as a Project Consultant. His responsibilities were to design the system and advise on 
fabrication and installation at  Seed Center #3, Lampang'Province. 

9. Be;lefits and Recommendation: 

A. Benefits 
The.principa1 component of this 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 t&e Seed Center mechanics in ,cooperation, with the contracting company ( ~ a w i t h a ~ a  
Co., Ltd.). When the drying system was modified and mechnical problems were solved, the following 
benefits will be derived as follows:- 

. ( 1 )  The drying system reduced moisture to below 8 percent. This system will be the 
first fabrication being used by the Seed Center in Thailand. If it works successfully, additionalunits 
will be fabricated and iistalled in other Seed Centers. 

(2) The soybean seed dried by the system can be kept and carried over for use next year in 
case of drought or flooding. 

(3) Use as a pilot project in transfering technology on low moisture to prevent 
.. 

seed deterioration to private sector or farmers who are interested in seed improvement. 
(4) It is one measure to reduce the production cost of.seed industry by saving the electric 

power. 



B. Recommendation 
(1) Dr. Pipol recommended that a bin ladder is required for each drying bin to prevent the 

jostled hard seed. 
(2) The Seed Center should use the DOAEseed for testing after the bin ladder is conmcted. 

The results of seed analysis can befinalized 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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1. SubAoject Title ('00611): Using Technology to Improve Fish Quality and Develop Fishery 
Products for Export (Phase I) 

2. Responsible Agency : Quality Analysis and Research Section, Fishery Technological De- 
velopment Division, Department of Fishiers. 

3. Life of Project : 1985-1987 

4. Implementation Site : Quality Analysis and Research Section. DOF 

5. Approved Budget : Loan US$ 122,730 
Grant US$ 37,390 
Total US$ 160,120 

6. Actual Expenditures : F 

US$ 4,605 Loan : - Cost of Temporary Employees 
-Operating Costs US$ 30,336 
- Equipment & Materials US$ 88,170 

Total US$ 123,111 ' . 

Grant: - Expenditures for Experts -0- 
(FA0 provided experts) 

- Training & Observation Cosrs US$ 6,886 
Grand Total US$ 129,997 

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

As Thai exports of fishery 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 bacteria, and physical contaminates as well as improper processing, labelling, 
short weight, water contamination, storage contamination, and decomposition of products. Most 
problems are caused by lack of proper sanitation during auctionat the fishing port and continuing 
through the processing and packaging for export. 

All types of fishery. exports including fresh forzen, dried and canned products face quality 
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 quality of localfish products. ., 

(4 )  Decreasing the adverse trade balance by promoting the export of finished products or 
semi-finished products instead of exporting raw materials. 



8. Accomplishment: 
A. Research activities 

1) Improvement of the technology for producing fresh shr~mp for export has resulted In the 
followtng recommendat~ons: 

1.1.1  educe time of ner lifting to n o t  more than 3 hours. 
1.1.2 Wash with sea warer and fresh water and ice before storage. 
1.1.3 Transpoitation 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 sufficiently with clean and cold water (5-8' C) ar least twice followed by 

grading, weighing and packing for freezing. 
1.1.7 Should use Contact Freezer with a freezing time not more than 2 hours. 

It is necessary to maintain a stable temperature at.5-8 'C. and should use clean water mixed 
chlorine at the rate 20-50 p.p.m. and 100-200 p.p.m. for washing fish containers and other handling 
materials. 

The duration of shrimp processing should not be longer than 1-2 hours. Based on the above 
3 4 processing methods, the shrimp will have a total viable bacteria count of between 10 to 10 cell per 1 

gram which will meet international standards. 
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 1-2 minutes, resultinggood quality shrimp. 

2) Make crab meat stick and other finished products from low cost fish. 
2.1) Demersal fish, such as T~eidfin bream, Bigeye snapper, Croaker, Goat fish, 

Baracudas and Lizard fish can be processed into good quality minced fish. 
2.2) Pelagic fish such as ~ardine,~aranxand horse mackerel can also be into 

minced fish but the meat is darker than derrnersal fish. 
After cleaning, the f ~ h  meat should be separated by using mechnical deboning (yield of threadfin 

bream is approximately 45-50 percent depending on thesize). Then the fish meat should be cleaned 
with cold salty water (< 10 "C) 0.2 percent with a ratio: fish: water 1: (3-5) units.2-3 times, pressed 
dry strained to eliminate small pieces of bone and then mixed.with cryoprotectants before quick free- 
zing (-25T) 

3) Development high standard and good quality fermented fish (Pla-ra) and lactic acid fer- 
mented fish (Pla-som). 

Fermented Fish.(Pla-ra) 
(1) Use fresh or 1x6 laterthan 20 hours after death: The quality of Pla-ra is rather good and 

accepted by consumers. 
(2) Both marine fish and fresh water fish can be used to make fermented fish (Ha-ra). 
(3) When ready for marketing, Pla-ra should be packed in polystylene ~ las t ic  and finished 

products. 
Lactic Acid ~ermented 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 Quality Analysis and Research Section, 
Fishery Technological Development Division, Department of Fisheries). 
B. Seminars and Training 

(1) A seminar was conducted on "Crab Meat Stick and Surimi Products" on 21 Feb. 1986 at 
Imperial Hotel, 150 participants form factories, bussinessmen, government officials and interested 
persons attended. 



(2) A seminar on "Use technology for producing fermented fish for export" was conducted 
on 23 Sept. 1986 at National inland Fisheries institute, 200 participants from fermented food factories, 
businessmen, exporters, government officials, bankers and interested percens attended. 

(3) A seminar on "Possibilities on producing crabmeat, fermented fish and storage of fresh 
shrimp" was conducted on 20 March 1989 in cooperation with Chiang Mai Trade Association at 
Northern Regional Agriculture Office. Thirty participants from businessmen, government officials 
and housewives attended.. 

(4) Conducted a seminar on "Possibilities 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 participants attended the seminar including investors in fishery indusny, exporters, 
bankers, etc. 

(5) Training course on  "The Use of Technology for making fermented food" was conducted 
on 13-15 May 1987 in cooperation with the Department of Agricultural Extension in Sakol Nakhon 
Province. One hundred thirty participants including community development agents and teachers 
attended the course. 

(6) Conducted a workshop on "Processing of fresh water fish products by fermentation" on 
2-6 June 1987 at Nakhon Ratchasima Province. Forty participants including housewifes and small 
scale businessmen, community development agents, officials and interested persons attended the 
workshop. 

(7) Conducted a workshop on "Develop Crab analog and' improve shrimp qualky 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) anc! other fermented 
food for University Students (KU, CMU, Mahidol and Songkhla). 

(9) ~istributed basic data documents to banks, credit fonciers, businessmen, newsmen and 
students. : 

(10) In addition to the seminars, the project's staff was invited to present on "Improvement 
of Shrimp Quality for Export" arranged by Office of Extension and Training, Kasetsart university in 
cooperation with Bankers and Chamber of Commerce. Four arrangements were made with 150, 150, 

r 400 and 150 parricipana respectively. The participants Ad processors attending seminar on Development 
Quality of Pla-ra & Pla-som have adapted the new technologies received from this project to increase 
there products for both local market and export. 

Benefits and Recommendation 
A. Benefits 

Seven Semrnars and workshops were held In Bangkok, Ch~eng Mal, Songkhla, Nakorn Srrthamary 
and Nakom 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 
1.983 the technology 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 stick for export in 1988. 

List of producers in 1987;- 
1. Apitoon Enterprise. 
2. Lucky Food CO. ,' Ltd. 
3. Pacific Industrial Fishery Products. 
4. Siamchai international Food Co., Ltd. 
5. Sea-Royal Co., Ltd. 



6. Seree Surtm~ Co., Ltd. 
7. B-S Manufacturing Co., Ltd. 
8. Thanakm Co., Ltd. 
9. Lux. Co., Ltd. 

10. Naphacha~ Co., Ltd. 
11. Thawee wong Industr~al Co., 1,td. 
12. Daungthip Co., Ltd. 
13. Mar~ne Sea-food Co., Ltd. 
14. Kwang Palsam Fwd Products Co., ~ t d .  

B. Recommendation 
To be effectwe m transfer of research work and transfer of technology, it IS requ~red to follow-up 

the results in term of Inspectton, adv~ce and improvement wlthin a period of 1-2 years. In addmon 
techn~cal informat~on center should be developed to provide informat~on and advert~se to the producers 
and consumers. 
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1. Sub.Project Title (007) Improvement of Fish Disease Control 
2. Responsible Agency : National Inland Fisheries Institute,: Department of Fisheries, Ministry 

of Agriculture and Cooperatives, 

3. Life of Project : 1985-1987 . . 

4. hphentation Site : (1) National ~nland Fisheries Institute (NIFI) 
.: 

(2) Fish Disease ControlCenter, Suphanburi Province 
(3) Fish Diease ControE CentqSamut Prakan Province . ' 

5. Approved Budget : Loan US$ 188,289 
Grant . US$ 40,000 

Total ' US$158,289 
. . 

6. Actual Expenditures : . Loan : - Temporary Employees US$ 11,793 
- Operating Costs US$ 19,398 
- Equipment & Materials US$ 86,923 

., Total US$ 118,114 

Grant: - Expenditures for Expem ' ' US$ 8,717 
- Training &Observation Costs US$ 17,888 

Total US$ 26,605 

Grand Total .US$144,719 

7. Summary of Problem and Objectives 
A. Problems: 

Aquaculture, or fish farming, including fresh,' brackish and salt water commercial production of 
fish and shellfish is of increasing importance to Thailand because of the decreasing availability of natural 
marine fishery resources caused by depletion, the restrictions imposed under the international 200' 
mile-limitation, and tbe pollution of streams and natural habitat. Thus, aquaculture~must play' an 
increasing role as marine fishing decreases. , . 

Diseases have been the most severe copsmint to commercial aquacdmre, causing carastrophic 
'losses in recent years. to fish farmers, particularly thbse producing 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 disease control the total 
additional income to fish farmers, processors and exporters now exceeds US$100 millionper year; 
Aquaculture investments by fapners and industrial firms are increasing geometrically. 

B. Objectives: 
(1) Control epizootics among cultured fish. . 
(2) Prevent economic losses resulting from diseases. . 
(3) Promote and disseminate information and methods for disease controlto fish farmers. 
(4) Reduce the economic risks inherent in commercial aquaculture. 
(5) Develop new and expand current methods for disease prevention. 



(6) Increase ava~lable proteln in Thaland and 
(7) Develop export products. 

. , 8. Accomplishments: 
To achieve these objectives, the Department of Fisheries financed, with RTG funds, the 

construction of two new diagnostic and research laboratories. With USAIDIATT financial support 
important laboratory equipment was acquired. The two centers were established at locations where 
intensive fish farming occurs, in Suphan Buri and Samut Prakan Provinces. This allowed farmers an 
easier ind  quicker access to fisheries scientists when disease problem arose. These laboratories, along 
with the main lab in Bangkok (NIFI), 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 problen~s the farmers are experiencing. 

a) Fish Disease Control Center, Suphanburi Province, Diagnostics and research has been 
carried out in the following areas: 

(1) 'Study of Diseases of Cultured Fish. Sampling methods were designed to collect 
specimens of the diseases of cultured snakehkad and walking catfish in ponds at Suphanburi Province. 
Thi diseases of those fish were bacterial hemorrhagic septicemia, baterial ulcerative disease, columnaris 
disease, nutritional disease, parasitic disease and diseases of. unknown etiology which caused snakeheads 
we~ght losses. 

(2) D~seases of the wh~te Macwbrachium rosenbergii de Man (grant prawn). A specles 

of bacteria, Aeromonashydrophila, and a species of microsporidian, Thelohania sp. were found in. 
the m w l e  tissue of giant prawn found in the ponds. However, no pathogens w e  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. 

(4) Technical services provided to the fish farmers included 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 were trained in preventing and curing prawn disease 
during the sub-project's life time of 3 years. 

b) Fish Disease Control Center, Sirnut Prakan Province. The center was completed in late 
1985 with RTG financial support. Electrical installation was c o ~ p l e t e d  in 1986 and lab equipment 
procured with USAIDIATT funds. During the initial period when the center had no electricity, all 
diagnostic activities were performed at the NlFl laboratory until the field station was completed.  the^ 
following is a summary of activities :- 

(1) Luminescent Disease in Giant Prawn Larvae Vibrio hameyi; The luminescent 
bacteria, was isolated from the larvae of ma'crobrachium rosenbergii (Daoreong). The morphological, 
physiologi=al and biochemical prnp&ties were described. It was found that the disease was not sensitive 
to Penicillin and Tetracycline and their derivatives. Reinfection experiments have shown the negative 
result by using the immersion technique and immersion plus stress technique. 

(2) Disexs of Pla Salid (sand goby): A study on "the disease of Pla Salid" was conducted 
at the Fish Microbial Disease Laboratory, National Inland Fisheries Institute in 1986. Ten fish were 
randomly sampled from fish farms at  Amphur Bangplee. Samut Prakan Province in each month from 
January thru December. Three species of bacteria, one species'of fungi and four species of parasites . 

' 

were found from the examined fish. Morphologyand characteristics of the mentioned organisms were 
described. 



The objective of the research was to detect the important causes of disease and dissiminate 
the information on how to prevent diseases to fish farmers. Leaflets for farmers to understand the effective 
prevention of and cure for the diseases were printed and distributed. Servicesprovided to farmers 
were carried out in the laboratory and in the field. Some 233 farmers were serviced which exceed& 
the target of 180 farmers per year. 

General Comments: 
 the^ Fish Disease Control Centers have trained fish farmers on how to raise fish and shrimp 

and control prevailing diseases. About 200 fish farmers were trained in each center. Training will be . .  

continued under RTG budget now that the A T  support has been terminated.Training is i n  pond 
management, fish feeding, vaccination and inoculation, artificial insemination and hormone use. 

Under the A n  sub-project, four fisheries biblogists from the National Inland Fisheries Institute 
were trained in the U.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 Califbmia at  Davis, Texas Agricultural Extension Service; 
Texas A & M University; and NationaLFish 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, ~ u b u r n  University; Fish Disease 
laboratory, Marine Science Center, Oregon State Univesity; Department of Veterinary Microbiology 
and Parasitology, Texas A & M University; and Department of VeterinatyMedicine, ~ni;ersity of 
California at Davis. None of these institutions charged for training. Technical assistance was provided- 
by Dr. ~ o h n  Fryer, Professor and Chairman of ~ e ~ a r t m e n t  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, prevention of parasitic disease, bacterial disease and virus disease, including 
pond management. 

9. Benefits and Recommendations: 
a) Benefits: 

In summary; hoth fish disease control centers in Suphanhuri and Samut Prakan Provinces 
have attained or 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 Fish Culture in Samut Prakan 
Province" shows that the fish farming area has 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 production and 62 
per 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, 
snakeheadfish, 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 Fish Disease Control 
Centers. 

Addmonal Income to farmers alone has exceeded $140 m~llton much of wh~ch can be d~rectly 
attr~buted to the transfer and appl~cat~on of effectwe fish health management technology at farm level. 

b) Recommendations: 
The training and observation tour on fish diseaase control emphasized fish virology, fish 

immunology, equipment operation an use of new technologies in diagnoses, which need high technology 



38 

and costly equipment. Until the ATT Project, the Department of Fisheries had done very little research 
on these two activities because of the shortage ofequipment needed for research in fish virology and 
immunology 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 he 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 financed from regular RTG Department of Fisheries budget to continue 
the good work. 

In the three yoarsof the ATT sub-project more. than 3,500 individual fish f&ners'have 
consulted with the staff at the 2 fish disease field laboratories at no charge on their disease problems . , 

and on pond management problems which usually cause fish diseases. No serious fish disease outbreak has 
occured in Thailand since the A T  sub-project Gas 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 Water Fisheries Stations at Surat Thani, Prachuab 
Kirikhan. 

(3) Provincial ~isheriei  Stations at Nakhgn Si Thammarat, 
Phangnga & Petchburi. 

3. Life of Project '2528.2530 (1985;1987) 
4. Implementation Sites (1) Brackish Water Fisheries Station, Prachuab Kirikhan. 

(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 
Loan US$ 179,250 
Grant US$ 28,520 
Total . . , US$207,770 

6. Actual Expenditures 
Loan Cost of Temporary Employee US$ 15,255 

- Operating Costs US$ 107,883 
. - Equipment & Materials US$ 46,466 

Total US$ 169,604 

Grant - Expend~tures for Experts . US$ 6,619 
- ~ L r n m ~  & Observatm Cosw Tour Cost - 

Grand Total US$ 176,223 

7. Summary of Problems and Objectives: 

A. Problem 
Cockle is an aquatic mollusc of economic important, rich in protein, and widely consume'd 

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 commerc~al maturation in Thailand at relatively low cost:The 
total cockle seed imported form Malaysia was approximately 4,000 tons each year. But several years 
ago Malaysia banned the capture and export of coskle seed, so Thailand must now import the more 
costly mature cockle. It is reported that much more than the legal impprt of 30,000 tons enters Thailand 
without benefit of customs. 

The Department of Fisheries recognized the problems early and has been working at ~rachuab 
Kirikhan for years to produce cockle seed for aquaculture farmers along the Gulf of Thailand. 
B. Objectives 

(1) To develop cockle seed culture in tanks so as to be able toprovide the seed to farmers 
engaged in aquaculture. 
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(2) To develop natural cockle hablrat as a source of seed 
(3) To develop and transfer the capabll~ty for cockle product~on to farmers for self-suff~c~enc~ 

and export. 
(4) To produce locally enough cockle seed to supply T h a ~  farmers accupylng 2,000 ral who 

produce mature cockles for local consumption. 

8. Accomplishments: 
(1) Established cockle breeding sites at Phang Nga, Nakhon Si Thammarat and Surat Thani 

Provinces of 500 rai each. 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 fishing close to the cockle farming sites and guards 
were arranged on 24 hour basis. 

(2) The development of cockle seed culture at Prachuab Kirikhan 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 production of cockle 
seed did not reach commercial scale. The reasons for highmortdity of seed cockle are being studied at 
the present time. 

(3) A conservation area of 12,000 rai for naml urkle seed was created at Phetchburi Province 
for seed multiplication 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) Technical Assistance Service: Dr. Charles L. Angell, cockle Hatchery Consultant was 

contracted for by DTEC and workedat the Brackish Water Fisheries Station, Prachuab Kirikhan 
Province. His principle terms of reference were 2s follows:- 

a. Recommend necessary facilities for an operational molluschatchery. 
b. Advise on the installation of equipment which was purchased and financed by 

both ATT Project and RTG budgets for the new hatchery building. 
c. Advise on spawning of the cockles, hatcheq operation, and maintenance of equipment. 
d. Organize training on equipment operation in a mollusc hatchery for the Thai bio- 

logists and prepare a future operational plan of research and development of mollusc culmre for DOF. 

9. Benefits and Recommendation : 

(1) Visible technical research resulticaused the farmers to have confidence that the natural 
cockle seed found in Petchburi Province area could be raised in the southern regional area to replace 
the imported cockle from Malaysia. Benefits received were as follow: 

a. Cockle culture can be continued and expanded even though the import of cockle 
seed from Malaysia is prohibited. 

b. The import of mature cockle for local consumption has decreased significantly. 
c. Cockle production areas for nkural cockle seed have been developed forfarmers. 

(2) Results on cockle product research. It is estimated that a total of 450 tons of mature 
cockle was found in Ban Don Bay in Surat Thani Province valued at approximately 3,840,000 baht. 
To fulfil the project's goal to increase natural cockle seed, the Deparment of Fisheries has collected 
and sold mature cockle from the area for purchasing cockle seed and releasing the seed in the area for 
further multiplication and production. 

( 3 ) T h e  conservation area in Petchburi produced natural cockle seed of more than 5,000 
tons which is to be moved for culturein other paw of the counpy not less than 2,000 tons with a value 
of 4 million Baht per year. 



(4) The Deparment of Fisheries is continuing cockle spawning and production using their 
own RTG budget funds. ... 

The principle problems confronting the cockle culture are social conditions and people. The 
basic action should be as follows:- 

a. To encourage local people on know how to correctly utilize our existing natural 
resources and taking care of them. . . 

b. The government must takes strong action to punishthe people who act illigally. 
c. The responsible officials must have willingness to petform their designated work to 

obtain the most effective results. 
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1. Sub2roject Title (009) Seaweed Farming and Agar Processing 
2. Responsible Agency (1) Department of F~sher~es 

- Back~sh Water F~sheries D~vtsion 
- Nat~onal Institute of Coastal Aquaculture 

(2) Sr~nakharinv~rot Unwersq 
- Faculty of Sc~ence 

(3) Kasetsart Untvers~ty 
- Faculty of F~sher~es 

3. Life of Project (1986-1987) 
4. Implementation Sites (1) Khung Kraben, Chantabur~ Province 

(2) Bo Keng, Songkhla Province 
(3) Kah Yar, Songkhla Province 
(4) Ao Talok Kapo, Pattani Provmce 

s. 

(5) Ao Len, Ao Cho, & Ao Yang, Trat Prov~nce 
(6) Ban Phe, Rayong Prov~nce 
(7) Tha Chaleab, Chantaburr Prov~nce 
(8) Ao Phara, Phuket Provmce 
(9) Pan Yee Vlllage, Phang-Nga Provmce 

(10) Ban Sam Nak, Amphoe Kra Peu, Ranong Prov~nce 
5. Approved Budget Loan US$ 219,335 

Grant US$ 38,500 
Total US$257,835 

6. Actual Expenditures 
Loan - Cost of Temporary Employees US$ 5,900 

- Operat~ng Cost US$ 21,324 
- Equipment & Materrals US$ 18,500 
- Expend~tures for Consultancy* US$ 151,743 

Total . US$197,467 

Grant - Tramrng & Observation T6ur Cost US$ 15,890 
Grand Total US$213,357 

'Hawauan Agronom~cs (Internat~onal) Inc. Contract. 

7. Summary Of Problem and Objectives : . 
A. Problem 

Seaweeds have been used for many purposes: food, fert~hzer, fodder for anunals, and a source 
of valuable chemrcals. These uses date back to pre-h~story. In recent years, the processing of seaweeds 
as a source of valuable chem~cals called phycocollo~ds has become a major world-w~de industry. The 
extractlon of agar, carageenan, and algin~c ac~d now depends largely upon the harvest of wdd stocks 



of seaweeds in many parts of the world, with the extraction process by a few large companies. In the 
' 

last ten years, more experience has lead to more widespread culture of seaweeds as a crop. 
Thailand imports agar and faces about a $4 million per year trade deficit in agar as a result. 

The ~ h a i  government in an effort to reduce this trade deficit, and as a means of creating employnient 
for many coastal people, initiated this project. 

The Department of Fisheries (DOF) is desirous of transferring proven technology in seaweed 
production and processing, with the intent of establishing an incipient seaweed industry in Thailand 
to this end. Hawiian ~gronomics, (international), lnc. was contracted to provide consulting sirvices to 
impart fundamental knowledge to relevant LX)F and university staff through in-country and overseas 
training. The sub-project, entitled "Seaweed Production and Processing" was initiated on February 
1986 for an 18 month period. and has been a joint project between DOF, ~asetsar; University and 
Srinakhaiinvirot University. 

B) Objectives 
(1) To transfer proven techhlques foj seaweed farmmg and agar processmg to Thadand and 

promote the development of seaweed ~ndustry Thls would lmprove the welfare of coastal fishermen1 
farmers. 

(2) To decrease trade imbalance of agar imported from foreign countries and to promote the 
export of seaweed and seaweed products from Thailand. 

(3) To. determine locations of areas suitable for seaweed cultivation which would provide 
lower cost agar for the food industry. 

8. Accomplishments : 
A) Seaweed Farming 

Based on experiences elsewhere, by far the most economical mothod of seaweed farming was . 
thoughtto be bottom oriented long lines. While this method was originally envisioned to be the only 
method tested in Thailand, after inspection of sites at Khung Kraben and Songkhla were made, the 
farming team felt it prudent to test additional methods. High turbidity and silt in these areas seemed 
to preclude the use of bottom culture methods. In Songkhla Lake, the only Gracilaria seen at first was 
on floating structures, and Gracilaria growing on the bottom was scarce. There was no Gracilaria to' 
be found in the areas examined in Khung Kraben. This was a step backwards from being able to use 
existing farming methods without modification, but it was felt strongly that some modification would 
be needed. It would be better to test first, rather than put out a large-sc$le pilot farm and have a high 
risk of failure. 

Test units were designed to answer questions about what species should be grown, in what 
locations and what methods should be used. The following test farm methodology was adapted:- 

1) The type of substratum materials best suited for the environment and methodology. 
2) The opdmal growth levels for turbid waters. 
3) Feasibility of floating structures designed. 
4) Feasibility of submerged structures. 
5) Feasibility of bottom farming where elevation is right. 

. . 6) ~nvironmental parameters for systematic data collection. . , 
7) The time span between spore set and first harvest. 
8) The regrowth time of harvested rhalli and number of harvests. 

, . 9) Optimal harvest m e t ~ o l o g ~  (amount left on lines). 
10) Field seeding of long lines by farmers putting unseeded lines along seeded lines, allowing 



. , rapid expansion of farms. 
11) What happens to Gracilaria thalli at lower salinity levels. 
12) How to best keep plants alive during low salinity periods (seasonality). 
Test units were placed in a variety of locations using a variety of species, namely: Trat, Chantaburi, 

Rayong, Cholburi, Songkhla, Pattani, Phuket and Phangnga Provinces. 
Failuie of some of the methods used perplexed the farming team. Many of the problems can 

be attributed to the ubiquitous presence of huge amounts of silt in the nearshore marine environment. 
Silt has covered spores on lines, reduced light penetration, and smothered adult thalli. Silt makes the 
f i r e  of off-shore farminguncertain. The presenceof herbicides and pesticides in the marine environment 
can only be guessed, but the "sterile" appearance of many locations leads one to wonder. 

The technologies being developed have socialand economic ramifications that should be 
thought through. Pond culture will benefit landowners and establish a hired labor industry. Offshore 
fam will benefit people with less capital and will result in more family labor or self-employed industry. 

Observation. Tour in Taiwan and Japan .... . 

Seven participants front the Department of Fisheries and one each from Kasetsart University 
and Srinakharinwirot University made observation tour to Taiwan and Japan to visit seaweed farming 
and agar pnxessing from December 6-19, 1987. The main objective was to study and visit seaweed farming 
and pnxessing of Gracilaria in Taiwan. The,group visited one government enterprise at CHIKOU where 
both seaweed~and'shrim~ were cultured and visited FEI KUNG Agar Processing plant where both 
powdered agar and strip agar are extracted. The raw materials were imported from other countries 
because the seaweed production in Taiwan is not sufficient. In Japan, the Thai participants visited a 
family agar processing plant whichusescold weather below freezing point during, winter for reducing 
the water content of the seaweed. This method is not complicated which enable is use for family agar 
extraction. , . 

In the previous years, there were approximately 15 Agar Processing Plants in Taiwan, but at 
present only 4-5 plants are operational. 

The observation trip in Japan was arranged only for &. Anant Saraya and Dr. Udomchai 
Chinadit to visitlnrai Agar-Agar Co., Ltd. where powdered agar was extracted from Gracilaria. The 
riw materials wers imported from chili, Italy, .Indonesia and Brazil. 

B. Seaweed ~ r o c e s s i n ~ ,  
The following activities on agar processing were accomplished: 

1) ~ h e ~ i o ~ o l ~ m e r  Research Unit (BRU) was established and equipped in the Deparment 
of Chemistry,Srinakharinvirot University, Bangkok, and staff was trained to perform agar analysis. 

2) Results from analysis indicates three sbecies of Gracilaria/Polycavemosa canbe used as. 
valuable raw material sources for the production of high grade agar. 

3) Methods were developed for the alkali pre andrpost treatment of Gracilaria/Polycavemosa 
thatgreatly increases the yields and gel strength of the,agar. 

4) A pilot scale agar extraction prototype unit was designed and constructed. 
5) Reports have been published and papers have been presented in a number of workshops 

and symposia describing results and methods used. 
6) A seminar and workshop was held on July 16-17, 1987 entitled "~evel 'o~ment of the Agar 

Processing Industry in Thailand". Over 46 attended from government, financing organizations 
and banks, and private businesses. 

7) Funds are being sought for further post-project research and development. 



8) By holding workshops, and personal contacts, the Agar Processing Team has gone well 
towards getting private sector involvement into both processing and production. 

9) It is imperative that the Biopolymer Research Unit act as a go-between the producers 
(farmers) and the processors, assuring that the &ocessors tell the farmers what kinds of raw materials 
they need. This means they must analyze the seaweed coming in and must pay (reward) the farmers 
for producing what they want. 

10) The Biopolymer Research Unit can train people in agar analysis. 
11) Seaweed processing exhibitions were arrangedin several places such as in the teachers 

college "BBnsomdet", and The Minisny of Agriculture and Cooperatives. Two companies who,are 
interested in the possibility for the investment in industrial scale came to consult and study the details 
of the agar extraction process. All the information was transferred to them. 

12) The technique of neutron activation analysis for extracted agar is being worked on with 
the cooperation with personnel from the' Department of Physics. 

13) The study of molecular weight distribution in the fractionated agar by the gel filtration 
technique is being tested. 

14) Both the USAID sponsored STDB and ATT Project, are providing.new funding for the 
Biopolymer Research Unit for Agar and other ~h~cocol loids  research and development, respectively. 

9. Benefits and Recoinmendations: . . 
. . 

a) Benefits 
1) The project has taken the first step to initiate Seaweed Farming and Processing in Thailand 

as a new occupation for Thai people. 
2) Seaweed experimental methods (more than 10 methods) recommended by the U.S. 

Consultants, were carried out during the project implementation. The experiments provided various 
techniques for seaweed farming which were appropriate and acceptable to  haila aid. 

3) Received technical assistance on seaweed processing techniques which can produce high 
grade agar for consumption. 

4) The project has, provided. funds for observation tour abroad which was very beneficial to 
Thai participants, particularly the visit of Gracilaria farming in Taiwan: Taiwan is only place in the 
world where Gracilaria i s  also used for abalone feeding. If theConsultants on seaweed farming had 
seen this project they would emphasize Taiwan'smethod for Thailand seaweed project. 

5) As a result of the initation of. seaweed project both Thai financial, business, and technical 
institutions are interested in seaweed farming and processing. No doubt local and foreign investment 
wdl soon occur. 

b) Recommendations 
1. For agar processing, the emphasis should be-on food grade for villagers in the seaweed 

growing areas. The Department of Fisheries, in particular, carried out the Bay of Bengal Project (BOBP) 
and the Coastal Rural Fisheries Development. Project'which involved women in activities. It is deemed 
appropriate to have technicians from the Fishery Technological Development Division be trained in 
agar processing foi food grade, by sp&ialist, Faculty of Science. Srinakharinvirot University. Then, 
these technologies can be trahsfered to housewives for further 'Community Agar Extraction. 

2. For seaweed farming, at present, there are several institutions carrying out ieaweed culture 
by using different growing methods from previous experienCes and applied new technology. 

3. Seaweed culture by using natural spores can be done but not with long lines or monofilament. 
It is recommended to used old netting, sized 3-5 meters length and 30-50 cm. width and spread on 



bamboo frame with one side sunk into water as well as fish cages. It was observed that Gracilaria was 
found at the edge of the nets. 

Recommendation for Commercial Seaweed Processing in Thailand 
As a result of research and development of seaweed processing under AID-Project # 493-0337 

( A m ,  it was found that a commercial agar processing industrycould be establi-hed in Thailand if 
the following scientific and technological recommendations are adhered to: 

1. Indenrification of local raw materials to determine those suitable for agar extraction. 
The determination of. the properties of the local seaweed samples including the development of the 
agar process have been completed by the Srinakarinvirot U. team as evidenced by 8 publications and 
2 booklets included in the sub-~roject final report. This information is being used for further.develop- 

. ment and quality control of the agar products. 
2. The transfer of the lab bench technology to a prototype model is being done in collaboration 

with an engineer to make sure the design is technically and economically feasible. When the 
is set up,the agar. processing will be one step away from an industrial scale plant. The results of studies 
using the scale model give an idea as to how much an investor needs to invest in an agar processing 
plant and what the costs and returns might be. 

3. Investment in industrial production is the final step after the results of the feasibility studies 
are available. Industrial development is based on research. New technology transfer brings long term 
profits for developing countries In the case of the seaweed processing industry research resulting in 
commercial production is being developed along the following areas: 

1) Research and development on the cultivation of fast growing and high-gel yield 
agar strains of agarophytes. 

2) Research and development to improve processing techniques to insure gel stability. 
3) Research and development of new products to satisfy the needs of the market. 
4) Further study on other phycocolloid products from seaweed in Thailand is planned 

on carrageenan and alginic acid whichcan be utilized as well as agar in food, drugs 
and the paint industry. The phycocolloids are extracted similarly as there are 
many common pieces of eqipment. used in the various processes. 

A new agar processing industry in Thailand would be responsible for the production of the 
agar meeds of the country especially for the food industry and in biotechnology. Such an industry would 
reduce the country's dependency onimported agar products and save.valuable foreign exchange. ' 

, 

Most important of all is thedevelopment of a new national industry which would utilize local technoloa 
and local raw materials. Presently about US$7 million worth of agar, carageen and alginates are 
imported by Thailand each year. Sufficient supplies of local seaweed already exist to produce more of 
these products than is consumed in Thailand. 
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1. Sub-Project Title (010) 

2. Responsible Agency 
3. Life of Project 
4. Implementation Site 
5. Approved Budget 
6. Actual Expenditure 

An Integrated AgroeProduction and Marketing Program at Lam 
Nam Oon. 
Royal Irr~gat~on Department 

1986-1988 

Lam Nam Oon Irr~gat~on Project, Sakol Nakhon Provmce. 

Loan. US$ 100,698 

Loan:- Local Consultants Contracts US$ 97,450 

7. Summary of Problem and Objectives 
A. Problem 

The Lam Nam Oon Project instituted a commercial. agriculture development effort which 
links the private sector and farmers and the Royal Irrigation Dept. in a diversified production and 
marketing program. The efforts in 1983-1985 consisted of a pre-production program at Lam Nam 
Oon which included baby corn and tomato (paste) grown under quality control standards for specific 
markets as well as commercial vegetable seed production for export. 

Over the years it has been found that major constraints to commercial agriculture develop- 
ment are: - 

(1) Lack of marketing aid technical information available to farmers on a timely basis so that 
they can anticipate market demand early enough to alter croppirig plans. 

(2) Limited linkages between the private sector and farmers which would encourage produc- 
tion of crops in demand for consumption, processing, and export. 

(3) RTG officershave limited experience in the development of commercial agriculture in 
forging linkages between farmers, the prlvate sector, and government. 
B. Objectives 

(1) Transfer the capabd~ty to promote ~ntegrated ago-mdustr~al crop technology to RTG 
officers at local level and eventually to the prwate sector. 

(2) Set up appropriate linkages between the RTG agencies-Farmers-Private Sector. 
(3) Arrange for farmers to cooperate w~th the prlvate sector to produce and process crops such 

as baby corn, tomato and vegetable seeds. 
(4) Repl~cate the Lam Nam Con F'rolect cmp production and d e t m g  model on both project 

mgated and unmgated areas. 

8. Accomplishments 
The Lam Nam Oon Integrated Ago-Production and Marketing is a community development 

project covering irrigated areas of Phang Khone, PhannaNikhom and Muang districts of Sakc 
Nakhon Province. Thearea is 185,800 rai with approximately 15,000 farm families. 

The project emphasized cooperation between the public and private sectors and farmers in 
and marketing. Two consultants were hired under this projedct:- 

(1) Mr. Charin Atthayothin, Project Coordimating Specialist. (1 September 1986 - 28 Febluary. 
1988) 



(2) Mr. Cherdchai Ongsiriwittaya, Production and ~ a r k e t i &  Specialist. (1 ~ o v e i b e r  
1986 - April 30, 1988.) 

, 
(1) Mr. Charin Atthayothin, Project Coordinating Specialist 

a) Coordinated with various Departments and Ministries an agro-itidusmy, both technical 
and practical matters, to develop MOAC coordinating plan called "Phane Si Prasarn" (Four Direc- 
tions Coordinating Plan) 

b) Coordination with private xctor. Several private companies have and others are interested 
in investing in LNO project area and other irrigated areas such as Lam Pao, Nong Waiand Huag Luang 

. . Projects. 
C) Technical Research and Technology Development Coordinated with a committee of the 

National Research Council to determine suirable crops for the project area. 
d) Conducted mining courses for MOAC officials working in the field; a curriculum on water 

utilization is being prepared for MOAC use. 
. . 

Recommendation 
(1) Office of ~ktension and Promotion of Irrigated areas Utilization should be established to 

coordinate activities of the private sectors and farmers to encouraged them to participate in MOAC 
programs, namely;- "Phaen Si Prasarn", "Farmers'New Life" and "Planting suitable crops in right soil 
of irrigated areas" programs. 

(2) Crops ~lanted in irrigated are detete as should be those which are pmessed to give added 
value, crops to be subsituted for imports and other crops which provide cash income to farmers. 

(3) Agricultural development should be aqcelerated in the irrigated area of approximately 
21 million rai. The dry season rice crop and sugarcane area should be reduced by about 50 percent and 
replaced by other crops in which the private sector are interested; for example, tomato at LNO will be 
purchased, by Kaset Esarn Factorv for tomato paste processing at Seka district of Nongkhai Province. 

(4) The Royal Irrigation Department should layout pknting areas in irrigatated lands in belts or 
zones, such as in the northem region irrigated areas, Farmers have experience in soybean growing, 
they.should grow soybean with price guaranteed by the Government as well as other crops, livestock, 
fishery which are suitable in differenct regions. . , 

(5) RID should cooperate with DLD and DOA in soil improvement by promoting cornposting 
or green manure. 

(6) Agricltural practices in irrigated areas should preserve the fertility of the soil and 
prevent erosion. The government should enact . . legistation to prevent irrigated land from being used 
for purposes other than farming. . . 

(2) Mr. Cherdchai ~&siriwittaya Marketing Specialist 
1) Summary of Production Technology Research and Development 
Twelve crops were identified and selected for testing in cooperation with various private,, 

companies over the past two dry seasons ('87-'88) with objective to establish commercial operations 
for seed andor the fresh market. 

1.1) Baby corn: After testing several varieties it was determined that the Thai Com- 
posite #1 developed by the DOA Corn and Sorghum Center has the best ptential for canning and 
fresh freezing. Unfortunately, the seed supply of this newvariety is insufficient. Yields per rai reached 
nearly 1,000 kilos: One family can cultivate about 7.5 rai. Six trainers from Kew-Lom and Cham-Lai 
were trained in production techniques. Cooperators were Boonrod Brevery and Pacific Seed. 



,1.2) Tomato: Twelve varieties of wet season tomato were tested in the dryseason. in 
an attempt to find one or more varieties suitable to off-season production. Results were inconclusive 
after one dry season, these tests should be repeated. Four extension officers were trained in the general 
techniques of tomato production. 

1.3) French Bean, Broccoliand Cauliflower: Two extension officers were trained in 
the cultivation of these crops. One company is multiplying French Bean seed for export. Rogers Bros., 
a USA seed company, is committed to trials of bean seed production in 1989 dry season. 

1.4) Yellow Mustard: Fourteen crops were grown in two dry seasons but success was 
not attained because of a prevalent diseasecalled diamond black mold. 

1.5) Cantaloupe: Cultivation procedures have been worked out; if farmers can receive 
about 10 Baht per kilo, this crop can be produced commercially. Some farmers netted up to 15,000 
Baht per rai in the wetseason. 

1.6) Asparagus: The production technology for this perennial crop was transferred to 
13 individuals from LNO and Kew Lom. A private company is currently negotiating with the BAAC 
and the LNO staff for credit and permission to organize a group of farmers into a production unit. 

1.7) Papaya: Sunrise Solo and Known-You (Taiwan) hybrids were planted in 1987188. 
Results are not complete. 

1.8) Peanut: Because the local peanut is of small size andhigh oil content, a confec- 
tionary hybird variety, Pailin, was introduced and is being improved. 

1.9) Cucumber: Heinz, USA, has accepted the LNO project production results and 
it is expected that production of cuctknbers for pickle processing will increase rapidly. 

1.10) Pumpkin: selected varieties of pumpkin were tested to determine suitability for 
seed as a snack food. Results are incomplete. 

2) The Integrated Agro-Production and Marketing Model. 
This activity was a cooperative effort between RID, other MOAC agencies, the farmers and 

the private sector. 
2.1) Baby corn in amount of 173 tons was produced by 107 farmers on 188 rai and sold 

to processors in Roi-Et and Bangkok. Tomato in amount of 330 tors was produced by45 farmers on 
118 rai and sold to the Kaset-Esam Co. A total of 800,000 Baht was earned in dry season 1987188. ' 

. 
2.2) Fresh Baby Corn for export failed because of lack of processingfacilities at LNO. 

3) Promotion of Private Sectot Investment. 
3.1) Special agri-labor: Because individual farms are too large for one family to cultivate 

their entire holdings in the dry season, farmers living outside the irrigated area were brought in, mined, 
and grew 75 rai of baby corn. Several private companies brought trained. workers from elsewhere to 
pe;rform the necessary operations required to produce hybrid seed. 

, 3.2) Youth Training: In cooperation with the LAD &ice, 45 youths from various 
Sakol Nakhon districts were selected to participate in the project operations in 1987188. At the end 
of the training some were employed by private sector and others plan to organize seed and vegetable 
production units in their home villages. 

3.3) Integrated Crop Protection: Using approved methods and procedures losses 
caused by disease and insects in the commercial. tomato production were reduced from 30% in, 1986187 
to less than 5% in 1987188 or about 1,000 baht per rai of increased income 

3.4) Commercial Production Manual: A manual for commercial producers was piepared. 
3.5) Other Private Sector Activities: More than 20 different companies visited the 



LNO project area. The Ago-Enterpr~ses Int'l Co. produced seedless watermelon seed for export on 
60 ra1 valued at 560,000 Baht at farm gate. Carglll Seed Co. ~roduced 600,000 Baht worth of mane 
seed on 42 ra1. 

3.6) Follow~ng are prlvate sector cornpanles cooperating at Lam Nam Oon Project:- 
(1) Asgrow Seed/Upjohn Co. 
(2) Adams Enterprtses Co. Ltd. 
(3) Continental Overseas Corporatton 
(4) Hortthai 
(5) East West Seed Co. Ltd. 
(6) Tan Kaeng Known You 

There are addttional prlvate compantes tnterested in investment at LNO project area, 
namely- 

(1) Tang Hah Kee Part. Ltd. 
(2) Thai Agl-Food Co. Ltd. 
(3) Bonduelle Co., France 
(4) Kaset-Esam Co. Ltd. 
(5) Fresh Vegetable and Fruit~lmpo~te~s from Hong Kong, Malaysia and Smgapp. 
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1, Sub,Project Title (011) Determine the Immune Status o f  
Cattle and Baffalo to Haemorrhagic 
Septicemia (HS) 

2. Responsible Agency 

3. Life of Project 
4. Implementing Sites 

5. Approved Budget LOAN 
GRANT 

TOTAL 

veterinary Research Division Department of Live- 
stock Development 
1986-1987 
(1) Veterinary Research Division 
(2) 4 Regions of Thailand :- 

- Northern Region 

. . - Southern Region 
- North-eastern Region 
- Central Region 

US$ 5,900 
5 US$ 22,4& 

US$28,300 

6. Actual Expenditure 
Loan : 1. Operattng Costs 

US$ 1,672 

2. Equipment and Matertal 
US$ 3,640 

TOTAL US$ 5,312 

Grant : 1. Expenditures for Expert US$ 4,109 
2. Observation Cost US$ 7,339 

TOTAL US$ 1 1,448 
Grand Total US$16,760 

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

Haemorrhagic septicemia (HS), or barbone disease is an inkctious disease caused by 
Pasteurella multocida that causes mortality of buffalo and cattle. HS is the major cause of death in 
buffalo and cattle in Thailand and Asialbecause the mortality rate of infected animals is almost 100 
percent. Hence, the high economic importance of HS here d : r e  buffalo and cattle are regularly 
eaten as well as being used as draft animals. Predisposing factors thought to influence incidence of HS 
include changes in nutrition, poor herd management, changes in temperature with the changing 
seasons; in Thailand greatest incidence is in the rainy season,although isolated cases may occur any 
time of the year. At present, a 4ense bacterin vaccine is used to immunize the animals. However, 
vaccine supply is insufficient to innoculate the buffalo and cattle population twice a year, which is 
considered necessary because of the relatively short life of the vaccine protection. 

The prevalence of immune status against the disease in either animal species is not 
presently known for certain. The relative immunity of animals both pre-vaccinated and post-vaccinated 
is widely discussed but uncertain. 



B. Objectives 
(1) Evaluate existing HS immunity of Thai buffalo and cattle by the comparison of 

serology with the incidence of disease. 
(2) Define the serologic effect of vaccination by comparing vaccinated and non- 

vaccinated animals. 
(3) Analyze P. multocida isolates (four total) selected from the four geographic regions 

using serum samples selected to represent the entire spectrum of mouse protection values. 

8. Accomplishments 
8.1 Research Activities 

The passive mouse protectton test (PMPT) to determ~ne the lmmune status of cattle 
and buffalo was carr~ed out m many vdlages In the project area and prel~m~riary results are tabulated 
as follows :- 

H~story of An~mals Cartle Buffalo 
lmmune Tested Number lmmune Tested Number 

Vaccmated 
23 

33 17 27 
percent (69.6) (100) (62.9) (100) 

non-vaccmated 6 23 3 23 
percent (26.0) (100) (13.0) (100) 

uncertaln 84 238 122 292 
percent (35.2) (100) (41.7) (100) 

2 & 4 month postvacc~nated 13 23 13 23 
percent (56.5) (100) (56.5) (100) 

Due m the constraint of RTG budget for the selection of serum samples in different 
locations, the risults were not significant. Therefore it was necessary to extend the implementation 
period for collecting serum samples of cattle and buffalo through N 1988. Researchand testing on 
HS immunity in labqratory is being continued accordingly, evenihough the support from ATT has 
been terminated. 

8.2 Technical Assistant and Training 
(1) Services rendered by expert Dr. Donald 0. Morgan 

- Advised on research planning. 
- Assisted in solving problems in field research activities and appropriate research 

results evaluation. . . 

- Provided recommendations which were acceptable on a a national level to 
obtain better results. 

(2) The DOLD's capability to "lake successful analysis of the HS causitivk prganism 
would be enhanced by more knowledge of theHS bacteria. Dr. Gordon R; Carter, DVM, D.V. Sc. of 
Virginia Tech. U. an ideal source of expertise totransfer this technology was arranged to come to 
Thailand from 23 April to 6 May 1988. 

(3) The participants obtained new technologies including a new vaccine and a new 
&trier froni USDAIARS and University laboratories and thek have been adapted to improve veterinary 



research and an~mal  health programs In Thadand. L~vestock extenslon work 1s new more beneflclal to 
an~mal husbandrymen and farmers. * 

8.3 Transfer of technology to farmers 
Non-~mmune cattle and buffalo owned by farmers were vacc~nated with the new HS 

vacclne. The farmers also recewed knowledge on HS dlsease and the11 an~mals were treated by 
DOLD vets. 

9. Benefits and Recommendations 

9.1 Benefits 
- The status of natural immunity to HS of cattle and buffalo in various regions was 

determined and the program for preventing disease by vaccination has been improved. 
- The effectiveness of the vaccine used for preventing disease in isolated areas was 

determined. 
- Disease outbreak reported from different areas has been used for planning disease 

control and prevention. 
- Basic data to be used for solving weaknesses of using vaccine in the field was collected 

and used to improve the effectiveness of vaccine. 

9.2 Transfer information to farmers 
Investigation results determining immunity to HS of cattle and buffalo belonging to 

farmers in different areas, has been communicated directly to farmers. In areas where low-immunity 
was detected, 'DOLD will re-vaccinate the animals and provide recommendation on how to prevent 
the disease. 

9.3 Observation tour benefits 
New technology were located and brought back to determine result of comparison 

between serology and immune status of cattle and buffalo. 

9.4 'Economic returns 
According to table 8.1, result of the research can be evaluated. The percentage of 

immunity against HS in cattle and buffaloes are 35% and 41% respectively. Thus the chance of cattle 
to become'infected and die is 65% each year or 3,250,000 animals out of 5,000,000 total animal 
population and on the same manna  the chance of buffaloes to become infected and die is 59% or 
2,950,000 animals out of 5,000,600 total animal population. (Statistical report : Dept. of Livestock 
Development : hfection rate is 0.5% and 30% of sick animal will die). Therefore, the estimated 
percentage of cattle to become infected is 0.5% or '16,250 animalslyear. A 30% infected cattle or 
4,875 animalslyear will die. Before the begining of the project about 7,500 animals per year will die of 
HS. Therefore the number of survivors will be 2,625 animaldyear and theaverage cost of animals is 

4,000 baht a head and the total price is 10,500,000 bahthear. At  the similar pattern to cattle, are 
estimated number of buffaloes to come down with disease is 4,425 per year or 30% of the infected huf- 
faloes (14,750 animalslyear). Before the projects~tarting,losses in buffaloes due to HS are 7,500 
animalslyear. Therefore, the number of survivors is 3,075 animalslyear. Each buffalo costs 4,000 baht 
and the total cost is 12,300,000 bahdyear. Therefore, result of this research will indicate the beneficial 
effect of the determination of immune status against HS in estimating the cost of servivor 22,800,000 
baht a year. 
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1. Sub,Project Title (012) Introduction and Testing Effectiveness in Thailand 
of New HS Vaccine in an Oil Adjuvant Against 
Excising Aluminum Hydroxide Gel Vaccine. 

2. Responsible Agency Bacterial Vaccine Production Section,Veterinary 
Biologics Center, Pakchong, Division of Veterinary 
Biologics, DOLD. 

3. Life of Project 1986-1987 
4. Implementing Sites Veterinary Biologics Center, Pakchong, Nakhon 

Ratchsima Province. 
5. Approved Budget Loan US$ 35,451 

-,, 
. . Grant US$ 20,000 

Total US$55,451 
6. Actual Expenditures 

Loan : - Equipment 61 Materials US$36,256 
Grant : - Expenditures for Expert . US$ 6,912 

Training & Observation Cost 
Grand Total US$43,168 

7. Summary of Problem and objectives : 
A. Problem 
Haemorrhagic septicemia (HS) is a serious animal disease in Thailand. It is the major cause 

of death in cattle and buffalo with a total loss of approximately 80 million baht per year. The HS 
disease is presently controlled by using aluminum Hydroxide Gel Vaccine produced solely by the 
Department of Livestock Development. The immunity achieved by vaccination is nor certain and 
the duration of immunity is rather short. It is recommended by DOLD that animals be vaccinated 
twice a year for best results which is wastful of vaccine. Therefore, vaccine should be developed by 
producing and testing a new oil adjuvant HS vaccine to be acquired from USDA which is reported to 
provide longv lasting immunity and a higher protection level than the aluminum-hydroxide gel vaccine 
presently made and used in Thailand. 

B. Objective 
To produce the Oil Adjuvant Haemorrhagic septicemia vaccine for use in Thailand. 

8. Accomplishments 
The implementing activities were as follow :- . . 

A. Preparatory Phase 
1) Rehabilitated the existing animal shed to be operational for the project. 
2) Purchased 95 cattle and 95 buffaloes for testing though out the life of the project. 

All animals were vaccinated carefully and well feed. 
3)  Prepared the aluminum hydroxide gel HS vaccine made by the Bacterial Vaccine 

Production Se'ction. 
4) Prepared the new oil adjuvant vaccine which was made for testing in this project. 

B. Collecting Basic Data Phase 
a) Six mice were intra-abdomen vaccinated with oil adjuvant of 0.3 C.C. dosage 



each for 14 days for mouse protecrion test. It was found that all mice were safe without any side-effects. 
b) Safety and primary immunity test was made by vaccinating the tested yaccine in (a) 

into 16 cattle and 16 buffaloes. Eight cattle and eight .buffalo were sub-cutaneous vaccinated and 
other eight each were intra-muscular vaccinated with 3.00 C.C. dosage each. The results were sum- 
marized as following : 

1). All animals were in normal condition. 
' . . ' 2) Some animals had high temperatures. 

3) Sub-cutaneous injection caused slow absorption over more than a one 
month period. . 

4) Intra-museular injection caused the injected area to swell for appoximately 
one week and normal condition was attained within four weeks. 

C. Actual Test 
The testing results abtained from B. indicate that the new oil adjuvant vaccine could 

be used for testing a numbei of animals..There fore, on 9 February 1988, DOLD have vaccinated 
cattle and buffaloes with both vaccines. The test results will be reported within an appropriate time. 

~. ~ 

Observation Tour in the US. 
After arrival at  Greenport New York, the participants proceeded to Plum Island Animal 

Disease Center forthe following purposes. 
1) Visited the offices and other areas surrounding the island. 
2) Visited the Center Libary where technical services were provided for all researchers. 

There were number of books and bulletins concerning veterinary, which were well arranged and 
computerized. 

3) Observedthe safety system including water supplies and electricity systems. 
4) Visited VIDEO Tape relating to laboratory techniques used in analysing different diseases 

and the maintenance of various tools. 
5) Entry and departure the Office. 
6) Transportation of animals to the. island area for experimentation. 
7) Visited Mini Plan with responsibility in Foot and Mouth disease viral produ'ction for the 

Vaccine Production Section. 
8) Visited Incinerator area.' 
9) Visited animal wings where testing animals are fed. 
10) Briefing made by the Center an Oil adjuvant production. Even though the vaccine 

production with ~ecoinbinant genes and Syntheticpeptide medthods are progressive but it is not yet 
successful. Therefore, development of the oil adjuvant vaccine production is still popular and 
research activities are broadly existing at present time. The adjuvant used for producing and 
developing vaccine for foot and mouth disease consisted of Marcal 52, Arlacel-A and Montanide 888. 
The emulsifier tested todate consists of Tween 80 and Eumulgin 05 and followed problem is the 
testing in animal including immunity test and side effects. . . 

11) Briefing given on contact challenge. 
12) Visited virology laboratory where the following activities are undertaken. 



a. Study on Afrlcan Swme Fever usmg Indlrect Immunoperox~dase Plague Stamng 
and soft tlck. 

b. Study on Blue Tongue disease using engyme Linked Immuno Sorbent Assay for 
disease diagnose. 

c. Study on Foot and Mouth disease using Serum Neutralization.Test, ,Complement 
Fixation Test and Virus Infection Associated Antigeh Test. 

Departed Greenport, New York to Ames, Iowa. 
I )  Visited the National Animal Disease Center relating to 

1.1 Colonization of Paseurella multocida. 
1.2 Typing of Pasteurella multocida; 
1.3 Discussion made on Oil adjuvant vaccine producing techniques concerning water 

in Oil and water in oil in water including oil mixture by using Ultrasonic disintegrator. 
2)  Visited the National Veterinary Services Laboratories. 

2.1 Diagnostic Bacteriology Laboratory. 
2.2 Diagnostic Virology Laboratory which divided into 2 main sections, namely. 

- Bavine and Porcine Viruses Section and 

, - Avian, Equine and Ovine Viruses Section. 

Benefits & Recommendation : 
It was found that this study tour was very beneficial to our researchers. The participants 

observed diagnostic methods, new diagnostic techniques and exchanged ideas with the foreign 
researchers especially with the experts on Haemaorhagic Septicemia and Foot and Mouth Disease. It . 
will be useful to develop the diagnosis workand veterinary biologics production.within the Depament 
of Livestock. It is recommended to support this type of study tour in the future allowing our researchen 
to compare and improve their works frequently. 
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1. Sub-Project Title (013) Control of Cattle and Buffalo Liver Fluke 
Through Control of an Intermediate Host 
(Lympnaea Snail) 

2. Responsible Agency Parasttology Group, Vetertnary Reserch Dtv~s~on, 
Department of Ltvestock Development 

3. Life of Project 1986-1987 (extend to 1988) 

4. Implementing Sites (1) Animal Husbandry Stanon, Tak Provmce 
(2) Bung Boraped, Amphoe Muang, Nakhon 

Sawan Provtnce 
(3) Animal Husbandry Stat~on, Sakon Nakhon 

Provtnce, Bung Nong Han, Amphoe Muang, 
Sakon Nakhon Provtnce 

(4) Kudj~c Reservoir, Amphoe Kaset Somboon, 
Chaiyaphum Provmce 

(5) Bung Sam Roy Yod, Amphoe Pran Burl, 
Prachuap Khir~ Khan Province 

5, Approved Budget Loan US$ 7,815 
Grant US$ 14,400 
Total US$ 22,215 

6. Actual Expenditures 
Loan - Equtpment and Materials US$ 7,590 
Grant - Expenditures for Expert US$3,903 

- T  ratntng " and Observation Tour Costs US$6,681 

Grand Total US$18,174 

7. Summary of Problem and Objectives 
, . . , 

A. Problems 
A major cause ofeconomic'loss to farmers with cattle and buffalo is endoparasites par- 

ticularly liver fluke, Fasciola giganctica (length 3.'0;5.5 cm.), which has an important intermediate 
: host, Lympnaea species of snails. The impact of liver fluke on animal health: is traumatic. Despite 

some natural toieran~e~infested cattle and buffilo usually are in poor condition, underweight and grow . . 
slowly. If the snails can be controlled, the.life cycle of the liver fluke will be broken. Roughly 10 
percent of buffalo and 7 percent of cattle are infected with liver fluke, causing a tremendous loss to 
Thai farmers. 

Many questions regarding the liver fluke remain unanswered today. Thus, this investi- 
gation has undertaken a very promising anpect; namely, the control of the intermediate host lympnaea 
snails with a view to control the liver fluke. 
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B. Objectives 
This project 1s (1) examining the ecology of lympnaea snails, (2) definmng the 

prevalence of h e r  fluke redla and cercaria m the snamls, and (3) dtfferentiating the specmes of water 
plants where the metacercaria are attached. 

8. Accomplishments 

8.1 Indentlfied lympnaea species by : 
- Physical study. 
- Karyology study. 
- Immuno electrophoresis study. 

8.2 h a l  stage of Fasciok giganatica in lympnaea species and fecal exarmnatlon for Faxlola 
eggs from cattle and buffaloes has been completed. 

Table 1 Results of Fasciola larval stage examlnatlon m lympnaea species collected from dmfferent 
sltes and seasons durtng 1986-1988. 

1986 1987 1988 
'rovmnce Month No.of snarls No.of snails No.of snails 

Total Post. Total Post. Total Post. 
Prachuap Khiri June- 233 0 647 0 
Khan lulv 
Nakhon Sawan Nov.- 21 0 24 0 

Dec. 
Tak Nov.- 35 0 37 0 

Dec. 
Sakon Nakhon Feb.- - - 10 0 72 0 

March 
Chaiyaphum June - - 50 0 

Sept. - - 69 1 
Dec. - - 169 0 
March - - - - 165 1 



Table 2 Examination of Fasciola eggs In feces of cattle and buffalo 

1986 1987 1988 
Provmce Month No.of snads No.of snails No.of snalls 

Total Post. Total Post. Total Post. 

Prachuap June- 491" 128 (26.07) 569" 282 (49.56) 
Khm Khan J U ~ Y  
Nakhon Sawan Nov.- 278" 17 (6.11) 233a 41 (17.6) 

Dec. 
Tak Nov.- 93" 0 193" 13 (6.73) 

Dec. 
Sakon Nakhon Feb. - - 154" 4 (2.6) 119" 20 (16.81) 

March - - 280" 41 (14.64) 130b 30 (23.08) 
Chalyaphum June - - 98b 29 (29.59) 

Sept. - - 96" ll(11.46) 
148b 33 (22.3) 

Dec. - - 71" 8 (11.27) 

9Ob 10 (11.11) 
March - - - - 
June - - - - domg 

Remark a = cattle 
b = buffalo 

( ) = percentage 
post. = posmve 

8.3 Ecology and distribution of Lympnaea snails atBung Sam Roy Yod in ~rachuap '~hi r i  
Khan, Bung Boraped in Nakhon Sawari, reservoir of animal breeding station in Tak, Bung Nong 
Han in Sakon Nakhon and Kudjic reservoir itiChaiyaphum were studied. 

8.3.1 Water plants 
Water My : annual aquatlc herbs, leaves floatmg on surface of water. There are 

many variet~es of lotus such as a long stem lotus wh~ch has many-color flowers, and water snowflake 
(Buaba). Clusters of Lympnaea eggs were found attached under water Illy leaves. 

(2) Yaa plong 
(3) Swamp morinmg glory 
(4) Creeping water prlmrose 

These three water plants are perenn~al grasses, stems floating in water and rooted 
at the nodes. The clusters of eggs and adults snalls were found on occas~onally on the roots. 

(5) Water hyacinth 
(6) Water lettuce 
(7) Chok huu nuu 



These are perennial aquatlc plants, free floatlng that have long pendant roots m. 
the water. Clusters of eggs and young snatls live m the roots, adult snalls are found malnly at stems 
near roots. 

(8) Saraal hang Krarog : 111s 1s a submerged perennial herb. leaves are slender, 
elongate, without branches and rooted at node. Adult and young snalls were found; clusters of eggs 
were not found on this plant. 

8.3.2 Physlcal and Chemlcal propemes of Water from Investigated lympnaea species' 
area. 

Province 
> 

Chaiya Prachuap Nakhon Tak Sakon 
Phum Khiri ~ h a n  Sawan. Nakhon 

Color Light-Brown Brown Bwon Light-Brown No Color 
Light Brown Eght Brown 

pH 7.68 7.82 7.58 7.87 6.98 
( 3 3 3  ( P P ~  35.00 144.75 38:60 i4.40 23.27 
0 2  ( P P ~  11.67 7.50 13.50 9.63 9.27 

. Ca (ppm) 9.07 9.00 6.00 
P ( P P ~ )  0.60 0.06 0.05 0.14 0.20 

8.3.3 Physlcal and Chemical properties of Sod from Investigated lympnaea species' 
area. 

- 
Province 

Chalya Prachuap Nakhon Tak Sakon 
Phum Khri Khan Sawan Nakhon 

8.4 B~ologlcal control of Lympnaea species. 
Suveillance of fresh water snall, lympnaea spectes at Huay Yang dam reservoir (Kudjs 

resewor) Amphoe Kasetsomhoon, Cha~yaphum Province. At the end of the experjment the number 
of Lympnaea snails was reduced from 235 to 63 (73% reductLon) 



Table Observat~on on number of Lympnaea species m 50 square metres of Kudjic reservolr. 

Monthlyear of NO. of Lympnaea ln 50 mZ percentage 
snail sampling of Kudjlc reservoir , reduction 

August '87 560 
September '87 400 
November '87 660 
December '87 577 
lanuan, '88 355 
i l  ~ e b r u a r ~  '88 
28 February '88 

duck 
23 

100 

4 March '88 
11 March '88 

( duck 
55 . 

16 March '88 
23 March '88 

44( 53 duck 

28 March '88 63 26.8 

Remark : < = 10 Khaki campbell ducks were allowed to paddle in 50 square metres of Kudjic 
reservoir for 3 hours a day for 3 days consecutively. 

9. Benefit and recommendation : 
9.1 Outputs of project 

9.1.1 Understanding or discovering the varieties of waterlplants growing in ponds 
where Lympnaea snails are produced. Physical and chemical properties of water and soil from study 
areas were also determined connection with the preferred growth of water plants and grasses which are 
the cattle-buffalo feed. 

9.1.2 Results from experiments in controlling Lympnaea snalis by using ducks in an 
area of 50 square metre showed good results. Animal owners whose land'is swampy with water all 
year round should also raise ducks as a supplemental activity as well as- to control the Lympnaea 
snails. Thru this method;. the environlpent and distribution of Lympnaea snails will be iontinuously 
disturbed thus reducing the. disease infection. 

9.1.3 'Various species ot Lympnaea snails, the intermediate. host'of this disease in 
Thailand, were discovered and this howledge is helpful for further extensive study of the environment and 
reproduction of the snails. 

9.2 Training in U.S.A. by Dr. Burch,$nail expert was invaluable, and his visit to Thailand 
provided thergearch staff with advanced knowledge of chromosome study of aquaticanimals, gpecially 
Lympnaea snails. Training also include, technique of protein purification by electrophoresis to identify 
the various species of Lympnaea snails. This valuable technique may lend to advances in parasitology 
research. 
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l r  S~b~Project Title (014) 
2, Responsible Agency 

3. Life of Project 
4. Implementing Sites 

5. Approved Budget 

6. Actual Expenditures 

Persistent Infection of Swine with Hop: Cholera 

(1) Swine Fever Vaccine Section, Division of Veterina~~ Biologics, 
Department of Livestock Dkvelopment 
(2) Virology Group; Veterinary Research Division, Department of 
Livestock Develooment 
1986-1987 

(1) Veterrnary B~olog~cs Center, Pakshong 
(2) Vetertnary Research Dlvlslon DOLD 
Loan US$ 20,170 
Grant US$ 40,000 
Total US$ 60,170 

Loan: - Equipment & Mater~als US$ 14.342 
Grant: - Tramng & Observat~on Tour Costs US$ 18,949 

Grand Total US$ 33,291 

7. Summary of Problem and Objectives 

A. Problems 
Swine, ,persistently infected with hog cholera, despite vaccination, presents a threat to 

Thailand's commercial swine industry. . . 

In Thailand, the morbidity rate forhog cholera is about 1.25 percent of the total swine 
population of over 5.3 million animals and themortality rate among hog cholera infected animals is 
about 90 percent, causing the death of nearly 67,000 swine per year (1984) or a loss of over Bht 60 
million to farmers. In addition, other costs including vaccine, veterinary treatment and medicines 

bring the total annual cost to farmers of hog cholera disease to about Bht 86 million (1984). The 
number of swine lost each year to hog chalera, if saved, would permit exports valued at over US$3 
million. 

Hog cholera virus will continue to be found inmuch of the world's swine population foi. 
mmy years in the future and, as a consequence, will continue to present a strong threat to the 
commercial swine industry. 

B. Objectives, ' 
(1) To cause persistent infection of swine with hog cholera virus. 

' (2) Tobetter define the pathogenetic and immunogenic mechamisms of persistent infiction. 
(3) To evaluate various diagnostic procedures for recognition of persistent infection. 

8. Accomplishments 
1. Experiments in non-immune sows 
Two groups of etght sows were tested: non-~mmun~zed and unmun~zed. 
The non-unmunlzed sows were placed m 3:3, 3 and 3 anmals (Table 1). Each was tnjected 
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intra-amniotically with swine fever virus, attenuated vaccine strain on days 40, 60 and 90 of pregnancy. 
. Detection tests for viral antigen and antibody from fetal visceral organs and sera were performed at 

two and four weeks postinjection in animals iniected on dav 40 and 60 of pregnancy (group 1 and 2). 
In the group of 90 days pregnant sows, viral antigen and antibody were detected only ?weeks postin- 
jection. 

Antibody production of the sows was determined from sera collected before injection and 
after fetal remove or delivery.. 

2.' Experiments in immunized sows 
Experiments in immunizedsows (Table 2) were carried out as in non-immunized sows. 
The In vitro studies have not yet been completed. Viruses and antibody detection work is 

continuing. The final results will probably be obtained in mid-1988. 
The study would provide further information of the latency oftswine fever virus and control 

of the disease. An elucidation of the latent mechahism is still require. 

TABLE 1 

Pregnant Infection Date Fetus ~ e k o v e  Date Litter Remark 
Sows No. (Days of Pregnancy) (Days of Pregnancy), Size 
1 (5875) 40 54 14' 

68 11 2 (5877) 40 
3 (5893) 40 Normal Delivery 7 .  
4 (5889) 60 74 2 
5 (614) 60 14 - Abortion - 

6 (5880) 60 Normal Delivery l i  
- 7 (61.1) 90 - Expecting 

8 (651) 90 Nornial Delivery 9 

TABLE 2 
Pregnant Infection Date Fetus Remove Date Litter Remark 
Sows No. (Days of Pregnancy) (Days of Pregnancy) Size . . 

l(1621) 40 - - .  Expecting 

2 (1601) 40 - 3 Abortion 
3 (643) 40 6' Abortion - 

4 (634) 60 74 14 
5 (660) . 60 88 6 
6 (603) ' 60 Normal Delivery - Expecting 
7 (605) 90 104 6 
8 (1711) 90 - - Expecting . . 

9. Benefits and Recommendation 
The study on persistent infection of swine with hog cholera would serve as the bestdata on 

resifvoirs of the hog cholera, virus which use as measure for solving the problem. How ever, support 
prbvided by A n  project is only the starting point of study and the persistent injection with hog 
cholera is complicated and uncertain. So the study and further di.agnosis are needed and continued in 
the futher. Project is being continued under RTG budget. 



~ r . ~ i l l i a m  L. MengeIing, ~ a t i o n a l ~ n i m a l  Disease Center, USDA, Ames, lowa was the 
U.S.A. cooperating scientist in Thailand and at Ames, lowa. 

IhMengeling is an eminent virologist so during being in Thailand, he taught some technology 
and gave a lecture about swine viral diseases to researcher of DOLD. Both Dr.Sujira and Dr.Anootin's 
training and Technical assistance provided by Dr.Mengeling. Such technology like cell culture, 
monoclonal antibodies, immunofluorescence, immunodifusion, immunoelectrophoresis, Elisa 
technique and DNA fingerprint will be very useful fir the project and others research works. 
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