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Country Paper
Agricultural Biotechnology in Thailand®

Karsedis Distabanjong?, Nopporn Wongtunkard?, Jirapong Jairin®,
Cholticha Niwaspragrit® and Chalinee Kongsawat®

Introduction
Biotechnology is currently proposed as a key investment to stimulate
agricultural productivity in those countries left behind in economic development,
particularly countries in Asia. The application of biotechnology in agriculture has
resulted in benefits to farmers, producers, and consumers. Agricultural
biotechnology are using the tools of biotechnology to improve crops to both feed
and fuel a growing world population that has surpassed 7 billion and it expected to
reach 9 billion by 2050 (Burrill & Company, 2013). Thailand recognizes the
important of agricultural biotechnology in enhancing the quality of people’s lives
and in increasing food security in a sustainable manner and as an alternative
option to increase the yield of food and feed crops. (FAO and DOA, 2010).
This article has been divided into 5 sections.
1. Plant micro-propagation
2. Agribusiness promotion
3. Rice biotechnology
4. R&D and Technology Transfer in Agricultural Biotechnology: Case
Study of Thailand Institute of Scientific and Technological
Research (TISTR)
5. Genetically Modified plants

Plant Micro-propagation

Application of plant tissue culture for the production of pathogen-free plant
propagated materials

Agricultural biotechnology displayed a powerful tool for agribusiness
including mass propagation. The use of tissue culture technology has become the most
widely used in agriculture. In Thailand, attempts have been made by various
organizations (Department of Agriculture, BIOTEC, Universities or private sectors) to
enhance the high quality of plant propagated materials via tissue culture. Successful

! Paper to be presented at “Asian Food and Agribusiness Conference 2013: Biotechnology and Global
Competitiveness, 15 — 18 July 2013, Taipei, Republic of China.

2 Office of Biotechnology Research and Development, Department of Agriculture
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large scale production of economic crops and ornamental crops has been obtained by
good quality of in vitro culture or micro-propagation. In addition, higher yield (45-88 %)
can be obtained from pathogen-free planting materials. In grapevine, the high increment
of total yield up to 300 % can be obtained by using virus-free plants (Wang et al., 2013).
The application of this technique for the production of pathogen-free planting materials
was described :-

Research and Development

On going research in sugarcane (Saccharum officinarum L.)

Sugarcane is an industrial crops that has been cultivated for almost 60
countries. It has been used as raw material for sugar and ethanol production.
Thailand is the second exporter of raw sugar to the world market. Plant tissue
culture technigue has been employed as a tool for rapid propagation (Distabanjong et
al., 2012). However, sugarcane white leaf disease caused by Phytoplasma is a serious
disease that widely found in Thailand. This disease resulted in the high loss of yield.
Currently, Thai farmers used hot water treatment with sugarcane stem cuttings to
destroy pathogen that infect in the stem cuttings. However, this technique does not
eradicate the microorganisms reside in plant cells. The use of plant tissue culture in
combination with others specific techniques could be an alternative for the production of
Phytoplasma-free planting materials in sugarcane, such as :

1). Cryotherapy

Cryotherapy is a word that describe the used of ultra-low temperature by liquid
nitrogen (at -196 °C) to eradicate pathogen that infected in plant tissue, specifically in
plant tissue culture (Wang et al., 2013).

2). Antibiotic

For Phytoplasma, the application of antibiotic, specifically oxytetracycline HCI,
could delay multiplication of Phytoplasma. Harvesting the new emerge shoots from
tissue culture in combination with frequent sub-culture could be a technique in order to
obtain pathogen-free microshoots (Chung, 2013. RDA, Republic of Korea, personal
communication).

3). Apical meristem culture

Approximately 20 kinds of viruses were eliminated by meristem culture and 12
species of plants covering 50 varieties became virus-free by the research of the
Japanese Center of Agricultural Experiment Station. The elimination limit of virus differ
considerably by the species of plants.

Powerful tool for micro-propagation

After obtain the pathogen-free materials, these materials or tissues can be
used as start materials for rapid clonal propagation. Micro-propagation is
extremely labor-intensive with nearly half (46 %) of the total costs (Ahmed et al.,
2001). However, Temporary Immersion Bioreactor (TIB) can be a powerful system
to enhance the production of good quality of propagated materials. The use of TIB
reduced cost and improved quality plants produced in vitro. This technique
displayed a substantial increase in multiplication rate as well as the plant quality.

Future development

Large scale plantation of sugarcane by pathogen-free stocks require
intensive farm management in order to reduce inoculum sources of Phytoplasma.
In combination with crop rotation or others Good Agricultural Practices (GAP),



reduction of infected plants can be obtained in the future. Beside sugarcane, the
others economic crops or industrial crops, such as cassava, grape, and potato,
require further research works for the production of pathogen-free plant
propagated materials. Subsequently, production costs can be reduced.

Agribusiness Promotion

Bank for Agriculture and Agricultural Cooperatives (BAAC) is a financial
institution (state enterprise to support government) by providing financial
assistance to farmers in order to improve their socioeconomic status and their
standard of living by increasing their farm incomes. The BAAC's service include
credit in kind marketing service and storage service. With BAAC vision “To be a
secured rural development bank with modern managerial technology focusing on
the uplift of small-scale farmer’s quality of life” and our mission are :

1. To render integrated credit services to enhance farmers’ opportunity for
effectively improved productivity

2. To improve resource management learning so as to upgrade farmers’
quality of life

3. To administer and manage funds so that they are adequate and the
operating capital is appropriate

4. To develop new area of services to effectively and productively meet
farmers need on the strength of high-caliber staff with sound judgment

Five —Year Operational Strategies, one of BAAC’s strategic plan is
Extending proactive and qualitative credit support with the follow supporting work
plan to promotion of added product value through the entire value chain, from
upstream through midstream to downstream, of food crop as well as commercial
farm animals whereby the community business network and cooperatives
producers are relied on as mechanisms for the implementation. The policy
involves credit services whereby opportunities to access the funding sources are
created for farmer while the small-scale farming clients are encouraged to
effectively increase their output and their learning and learning potential are
strengthened to ensure sustainable improvement of quality of life . In this regard,
emphasis is put on the effort to create an opportunity for new groups of clients to
access loans while credit support is extended together with knowledge
development and increase in farm business oriented credit market share. In the
area of development, emphasis is on production enhancement by mean of
production grouping, add value for farm product and boosting of business and
marketing skills coupled with selling as a group to boost price bargaining power

Defining the direction of progress of BAAC’s operations in keeping with it
vision and mission as well as the current economic situation requires defining the
suitable technology along which credit operations together with agriculture value
chain are to progress with emphasis mainly on agriculture value chain financing.
So far, BAAC has concentrated on assisting farmers as individuals who figuratively
represent the first link of the chain in the context of production process while the
next links all the way to the final one involving operators, organizations, farmers’
institutions, manufacturing plants, processing plants and distributors have not
been extended adequate support by BAAC, even though the function as key
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mediators in the context of production process, processing, transportation and
distribution to generate a value chain which, in the end, could beneficial to the
farmers at the stage of upstream production. Given a lack of knowledgeable and
skilled, BAAC expects to provide the Biotechnology regarding implementation and
added value for agricultural commodities which, in turn, should generate extra
income for farmers

The above-mentioned, biotechnology and global competitiveness is the kind of
change which challenges BAAC’s operations as it is seen to play a key role in
creating an opportunity to generated extra income for farmers as well as
participating parties within the supply chain in line with the bank’s vision and
mission to improve the quality of life of all sector concerned

Rice Biotechnology

Cultivated indica rice (Oryza sativa L.), a derivation of several Thai
cultures, is the most important source of carbohydrate for Thais as well as for
Asian population. Increasing rice production from the limited paddy fields for
feeding the continuously growing world population is the main challenge in front of
all the breeders. Improving yield potential genotypes can increase the rice
production, while improving biotic stress genotypes can maintain the stability of
rice yield. The recent rice genome sequences have accelerated gene discovery
and rice improvement. Significant progress in rice functional genomics offers great
opportunities for breeders to improve rice by molecular breeding. Serveral DNA
markers have been developed and applied for marker-assisted selection (MAS) in
rice breeding programs worldwide including the breeding program in Thailand.
Some activities of the current status of rice biotechnology in Thailand are as follow:

Rice variety improvement

MAS has been used as a tool to improve important traits in rice, such as
tolerance to unfavorable environmental conditions, resistance to pests and
diseases, cooking quality and nutrition. The desirable traits were introduced to the
rice cultivar KDML105, which characterized by its good eating quality with
fragrance and has been accepted in markets as premium jasmine rice. KDML105
has been extensively used as a parental line to develop new rice lines with
favorable traits such as resistant to brown planthopper (Jairin et al., 2009), blast
(Wongsaprom et al., 2010), and bacterial blight (Win et al., 2012), and tolerance to
drought, salinity (Kanjoo et al., 2011), and submergence (Jantaboon et al., 2011).
Through collaborations with several government organizations and universities in
Thailand, new improved rice varieties are bred and distributed to farmers.

Genetic diversity of rice and pests

DNA markers have been used to study genetic diversity of rice cultivars
and rice pests. Assessment of genetic diversity and molecular characterization
among cultivated rice varieties of Thailand is very important for germplasm
management, varietal identification, and DNA fingerprinting. Microsatellite markers
have been used to characterize and discriminate among different varieties.
However, with next generation sequencing (NGS) the vast germplasm resources
will reduced sequencing cost, genome-wide association study has been feasible to
explore the allelic variation underlying agronomic traits in rice in the future.
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Genetic diversity and biotypes of rice gall midges population in Thailand
were studied using amplified fragment length polymorphism and biotype-specific
markers. Two biotypes of the gall midges were identified (Jairin et al., 2009).
Recently, we developed genomic microsatellite markers for brown planthopper.
The developed markers were used to generate genetic diversity and constructed
the first genetic linkage map of the brown planthopper (Jairin et al., 2013). The
information from the studies will facilitate strategies to control the major rice insect
pests.

Future of rice improvement

The advance of NGS technologies coupled with the completion of high-
guality reference genome sequences opens the opportunity to redesign
genotyping strategies for more effective genetic mapping and genome analysis in
rice. The technologies illustrate the promise of a new era of rice genomics. These
technologies will be applied for developing Thai rice variety, which has good
cooking quality, resistance against multiple insects and diseases, high nutrient
efficiency, drought, salinity and submergence tolerances in the near future.

R&D and Technology Transfer in Agricultural Biotechnology: Case Study of
Thailand Institute of Scientific and Technological Research (TISTR)

The Thailand Institute of Scientific and Technological Research (TISTR) is
an organization of integrated technologies with special emphasis on food, health
products, renewable energy and environment. For Agricultural Technology, TISTR
conduct R&D, technology transfer and incubation projects on the production of
new economic plants, herbal plants, vegetables, fruits, organic fertilizer, bio-
fertilizer, and environment-friendly protective agents and pesticides.

Selected research works and achievements for Technology Transfer

1. Rice starch: TISTR was successful in developing the rice starch from
broken Jasmine rice 105 using physical modifications of starch with heat moisture
treatment. The modified rice starch can be used as a thickening agent for fat
replacer in non-fat dressing product mixed with inulin, another type of thickening
agent. The formula for appropriate ratio was also developed in order to produce
non-fat salad dressing having the same texture as full-fat salad dressing which
was acceptable by consumers

2. Ready-to-drink duku juice: The ready-to-drink duku juice was
processed by adding fructose to improve taste. The pasteurization was performed
into 2 types: pasteurized bottle which could be kept for more than one month at
40C and pasteurized Tetra pack which could be kept for more than one year at
25 C.

3. Development and production of Nostoc commune TISTR 8878. This
product provides essential amino acids, vitamin, mineral, chlorophyll, phytocyanin
(an anti-oxidant), hence its popularity among health-conscious consumers

4. TISTR conducted the integrated research programme to develop the
health products from Thai indigenous vegetables and fruits. The process was
carried out by extraction process and quality control of chemical composition of
anti-oxidant substances in particular, as well as the determination of anti-
oxidantactivity by various pharmacological test methods both in vivo and in vitro.
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The testing results revealed that Pak Chiang Da (Gymnema inodorum Dence.)
and Pak Wan Ban (Sauropus androgynus) had high potential of antioxidant activity
relevant to diabetes-causing conditions.

5. TISTR successfully developed cosmeceuticals from Thai medicinal
plant - Stephania suberosa Forman. The products developed from the plant
included acne mask, acne gel wash, acne spot corrector.

6. Plygersic from the extracts of Phlai (Zingiber cassumunar) and ginger
(Zingiber officinale). The product was used for treating joint inflammation caused
by osteoarthritis. The quality of the product was scientifically justified by essential
testing such as pharmaceutical, product safety and clinical tests.

7. “Musacid” from banana and ginger (350 mg/tablet) as a supplement
tablet for ulcer prevention. The clinical study showed that Musacid of 1,050
mg/tablet was effective in volunteers who had good health but suffered from ulcer.
The Musacid tablet also had no hazardous effect to liver, kidney and circulary
system of the volunteers

8. TISTRAMIN : the anti-oxidant dietary supplement TISTR transferred
the technology in the production of “TISTRAMIN”, the curcumin extract with high
anti-oxidant activity, to the Union of Thai Traditional Medicine Society. At present,
the product is on the application process for the Food and Drug Administration
(FDA) approval.

9. TISTR in collaboration with the Royal Project Foundation are growing
golden oyster mushroom at the Temperate Mushroom Research and Development
Centre, Doi Pui, Chiang Mai. Training of mushroom cultivation at commercial scale
will be carried out to promote community business and SMEs.

Genetically Modified (GM) Plants

Current Status of genetically modified plants in Thailand
e Research and Development

The development of transgenic plants is ongoing in the early stage
(laboratory and greenhouse) at the government organizations and universities
such as Department of Agriculture, Kasetsart University and National Center for
Genetic Engineering and Biotechnology (BIOTEC). A number of plants are ready
for biosafety testing. The ringspot virus-PRSV resistant papaya, delayed ripening
papaya, Tomato yellow leaf curl virus (TYLCV) resistant tomato, vein-banding
mottle virus resistant chili, and color-changed orchid are good examples.
(Kongsawat and Chancharoenrit, 2011)

« Policy on genetically modified plants

Thailand is not currently trading in genetically modified plants, except for:
(1) processed food; and (2) imports or sales of soybeans and corn for feed use,
human consumption, and industrial use. However, Thailand accessed the
Cartagena Protocol on 10 November 2005 and enters in to force on 8 February
2006. Office of Natural Resources and Environmental Policy and Planning has
been nominated as National Focal Point for the Protocol and Biosafety Clearing
House. The ratification will ensure we can participate fully in this new multilateral
approach to managing the potential risks of LMOs.

To strengthen the R&D capability, in December 25, 2007 the Cabinet
approved the conducting of field trial within government research station with a
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number of conditions. Researchers have to define planting area and type of crop,
to propose risk management, to provide information on possible effects on
environment and human health, as well as to gather public opinion. (Technical
Biosafety Committee, 2010)

Regulation on genetically modified plants
e Importation

For importation of genetically modified seeds, it has to be regulated by DOA,
MOAC under the Plant Quarantine Act. This act prohibits 33 species, 51 genera and
1 family to be imported into the Kingdom except for research and development
granted by the Director General of the Department of Agriculture (DOA) in
compliance with DOA biosafety guidelines on importation of prohibited material.
(DOA Biosafety Committee, 2007)

o Genetically modified food labelling

The Food and Drug Administration (FDA) has drafted a labeling regulation
for food containing ingredients derived from GMOs. It became the Ministerial
Regulation No. 251 B.E.E 2545 (2002) and has been enforced since May 11, 2003.
Only soybean, corn and their products (22 items) derived from genetically modified
have to be labeled. The threshold level has been determined to be 5% of DNA or
protein from each top 3 ingredients and each ingredient should have more than
5% by weight of product. (Thai Food and Drug Administration, 2003.)
e Draft Biosafety Act (2006)

The decision of the Thai Government to become a Party to the Cartagena
Protocol on Biosafety addresses biosafety issues and points to the need to put in
place a legislative framework for the entire country. Obligations by the Party under
the Cartagena Protocol on Biosafety were synthesized in order to identify
components of the country’s biosafety laws that should be included so that the
Protocol can be effectively implemented for the benefit of the country. The drafting
Committee has approved the draft Biosafety Act (issued on April 2007), consisting
of 108 Articles in 10 sections. Such a framework would define how Thailand can
regulate and promote modern biotechnology at a pace faster than in the past. The
National Biosafety Act was approved by the cabinet in January 2008 and pending
an enactment until now. (Napompeth, 2013)

Challenges for Thailand
« Challenges in compliance regulation

Field trials are an important component of the process for approval of a
genetically modified plant for commercial cultivation. The high requirements for
biosafety testing of genetically modified plants which emerged in the second half
of the 1990s led to the canceling R&D projects related to GMOs in the agricultural
field, which can be measured as decreasing scientific output. (Kesan, 2007) In
1992 — 2001, many genetically modified plants were developed in Thailand and 40
transgenic plants were approved for study. (BIOTEC, 2003) Until April 3, 2001 the
cabinet decision to place a moratorium on all open field trial. However, on
December 25, 2007, the Cabinet has approved for an extension of genetically
modified plants within government experimental station. The plan requires clear
definitions of the planting area, the crop, control methods and studies on the
effects on the environment and health in nearby locales, as well as gathers public
opinion and other interested parties according to Article 67 of the Constitution of
Thailand. (Technical Biosafety Committee, 2008) Although field trials in
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government fields were reinstated, but these requirements are obstacles that may
make field trials practically impossible. (Davidson, 2008)

e Challenges in public perception

Public awareness may be a key factor influencing consumer acceptance of
GM plants. Despite efforts to publicly disseminate such information, most
consumers are not knowledgeable about this area. It is reasonable to infer that this
has contributed to the growing public sentiment against genetic engineering.
(Moon and Balasubramanian, 2004) Realizing the importance of public awareness
in the technology, educational campaigns to provide scientific information on
GMOS through the Thai government offices using mass media and publications
have been undertaken by governmental institutes and some private partners. This
is in order to move forward to develop a knowledge based public participation
where the public can compromise concerns with the scientific facts. Public
education on complicate science has then been facilitated by translating
biotechnology and biosafety information into various forms of nice-and-easy
articles and educational materials for broadcasting and publication which includes
cartoon books for children. Educational tools for learning about DNA, gene
transformation, and biosafety were also specially designed and produced to
enhance the learning atmosphere in a learn-and-play manner.

Figure 1 Thai
biosafety of

easy to read publication on
genetically modified plants

e Challenges in human resource development

Capacity building represents the main challenge to the safe application of
such modern biotechnologies in developing countries, as well as in the
implementation of the related biosafety frameworks. (Obonyo et al, 2011) Capacity
building initiatives play an important role in supporting such individual, institutions
and governmental authorities by providing training and/or physical structure and
technical assistance. There are many types of capacity building activities. Food
and environmental risk assessment require competent and technical-specific,
experienced experts. Thailand is consequently building capacity for food and
environment risk assessors. A training course and curriculum for regional experts
in the country is developed to screen a number of qualified personnel to be listed
in a roster of biosafety country experts serving for risk assessment process in the
near future. (Decio et al, 2011)

4. Summary and Concluding Remark

Modern biotechnology or genetic engineering is an indispensable tool to
increase the efficiency of Thailand’s agriculture and food industry. If Thailand is to
achieve in the transition from agrarian to knowledge based economy, research
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and development in biotechnology is inevitable. However, precautionary measures
must be enforced to ensure the public confidence as the use of gene technology is
without risk. Capacity building and public awareness represent the main
challenges in the safe application of genetically modified plants in Thailand, as
well as in the implementation of the related biosafety regulation. A good regulatory
framework and control is one key to the success use of the technology. Finally, it
is hoped that once the public realizes the positive benefits of biotechnology and
tries to reap it, Thailand will have in place the proper management of the
technology including the handling of its risks, and will not have already lost its
preeminent position in the agricultural world.
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Ms. Yi-Tzu Chen Council of Agriculture, Executive Yuan ézzzic;ﬁts‘i Technical 02-2312-4010 02-2381-1319
Ms. Pei-Shan Weng Council of Agriculture Specialist 02-2312-6048 02-2312-3827
Mr. Jiunn-Wei Lee Council of Agriculture Specialist 02-2312-4064 02-2312-3827
Ms. Ho-Ting Su Agriculture and Food Agency, Specialist 02-2393-7231#689  |02-23974002
Council of Agriculture, Executive Yuan
Ms. Shu-Fen Tseng  |/Agriculture and Food Agency, specialist 049-233-2380#2425

Council of Agriculture, Executive Yuan

Fisheries Agency,

Mr. Chun-Deng Wang Council of Agriculture, Executive Yuan

Associate Specilist 02-3343-6072

Agricultural Chemicals and Toxic Substances
Research Institute,
Council of Agriculture, Executive Yuan

Taiwan |Dr- Chi-Chu Lo Researcher 04-2330-2101#603 04-3308692

Contract-based Associate
Research Fellow

Fisheries Research Institute,

Council of Agriculture, Executive Yuan 02-2462-2101#2613

Dr. Pai-An Hwang 02-2463-2677

Animal Health Research Institute,

Council of Agriculture, Executive Yuan 02-26212111-101

Ms. Shiow-LianJeng Deputy Director 02-26225345

Taichung District Agriculture Research and Extension
Station,
Council of Agriculture, Executive Yuan

Dr. Yu-Hsin Chen Assistant Researcher 04-852-3101#230 04-852-9159
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Taichung District Agricultural Research and Extension

Mr. Chien-Chih Kuo Station, Research Assistant 04-852-3101#330 04-852-7455
Council of Agriculture, Executive Yuan
Miaoli District Agricultural Research and Extension

Ms. Meng-Jin Lin Station, Assistant Researcher 037-222-111#334 037-221277
Council of Agriculture, Executive Yuan

Ms. Chih-Chun Kuo |16 Research and Extension Station, Research Assistant 03-4822-059#607
Council of Agriculture, Executive Yuan

Ms. ShiouRuei Lin Tea Research and Extension Station, Assistant researcher 03-4822-059#226 03-4817511

Council of Agriculture, Executive Yuan

Mr. Chung-Min Liu

SHIH HWA BIOTECH CO., LTD

General Manager

04-2493-8418

04-24952616

Ms. Phoebe

Taiwan Advance Bio-Pharm Inc.

Assistant manager

02-2692-6222#303

Mr. Chen-Tung Li

Prit Biotech Co.,LTD

product development
specialist

037-585-661

037-584-316

Mr. Li-I Chen

Agriculture and Food Agency,
Council of Agriculture, Executive Yuan

Specialist

049-233-2380#2349

049-2341067

Livestock Research Institute, Council of Agriculture,

Dr. Jen Wen Shiau . Associated Researcher 06-5911-211#258 06-5912-453
Executive Yuan

Mr. Ting-Yung Kuo | IVeStock Research Institute, Council of Agriculture, |\ it Researcher 06-5911-211#231 06-5911-784
Executive Yuan

Mr. Tzu-Chieh Lin Agriculture and Food Agency, Specialist 049-2332380#2328 492341059

Council of Agriculture, Executive Yuan

Dr. Ya-Lin Lee

Taiwan Agricultural Research Institute, Council of
Agriculture, Executive Yuan

Associate Researcher

04-2331-7372

04-23302806
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Dr. Shwu-Jene Tsai

Taiwan Agricultural Research Institute, Council of
Agriculture, Executive Yuan

Associate Researcher

04-2331-7415

04-23302805

Dr. Wen-Li Lee

Fengshan Branch, Taiwan Agricultural Research
Institute,
Council of Agriculture, Executive Yuan

Associate Horticulturist

07-731-0191

07-7315590

Dr. Jui-Chu Peng

Tainan District Agriculture Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant Scientist

06-591-2901#309

06-5912908

Dr. Chao-Jan Ho

Miaoli District Agricultural Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant Researcher

037-991-025#12

037-993948

Ms. Pei-Che Chung

Miaoli District Agricultural Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant Researcher

037-222111#353

037-221277

Mr. Wei-Bin Chang

Taoyuan District Agricultural Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant

0919-795-428

03-4760135

Ms. Pei-Ying Lin

Taoyuan District Agricultural Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant Researcher

03-4768-216#213

03-4766909

Mr. Tsvng-Hva Lee

Taoyuan District Agricultural Research and Extension
Station,
Council of Agriculture, Executive Yuan

Assistant Researcher

03-4768-216#422

03-4760435

Mr. Yang-Ming Fu

Taiwan Sugar Corp.

Associate Researcher

06-683-0661#705

06-6832203

Mr. Ching-Chou Wen

WENBERLI Biotech. Ltd

Director

03-876-1388

03-8764090

Ms. Yu-Ling Liu

Ruei Cheng Agricultural Products Co., Ltd

General Manager

03-411-7368

03-4117369
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Agriculture Resource R.&D. Dept., Fwusow Industry
Co., LTD.

Researcher

04-781-0159

04-7810163

Dr. ChalineeKongsawat

National Center for Genetic Engineering and
Biotechnology

Technical Officer

66-2-564-6700 ext.3318

66-2-5676703

Dr.
KarsedisDistabanjong

Office of Biotechnology Research and Development,
Department of Agriculture

Agricultural Scientist-Senior
Specialist Biotechnology

66-2-9046885-95 (Ext.
306)

66-2-9046885-95 (Ext. 555)

; Mr. Office of Customer Products Marketing Development,
Thailand > . s -2-278- -2-278-
NoppornWongtunkard |Bank for Agriculture and Agricultural Cooperative Team Leader 66-2-278-2729 66-2-278-2730
Ms. _ | Thailand Institute of Scientific and Technological Researcher 66-2-5779004 66-2-5779004
CholtichaNiwaspragrit |Research
Agricultural Research
Dr. JirapongJairin UbonRatchathani Rice Research Center Officer (Senior Professional |66-45-344103-4 66-45-344090
Level)
Genetic Technology Division Research and
, Development Center for Hi-tech Agriculture ) )
Mr. Pham Cao Khai (Management Board of Agricultural Hi-tech Park HCM Deputy Manager 84-838862726 84-837949743
) City)
Vietnam
Dr. Nguyen
ThiBichThuy
Asian Productivity Organization (APO)
Japan Mr. Joselito C. Agrlcu_ltur_e Department, Asian Productivity Director 81-3-3830-0417 81-3-5840-5324
Bernardo Organization

Dr. MuahmmadSaeed

Agriculture Department, Asian Productivity
Organization

Senior Program Officer

81-3-3830-0417

81-3-5840-5324




Ms. Satomi Kozuka

Agriculture Department, Asian Productivity
Organization
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Project Assistant

81-3-3830-0417

81-3-5840-5324

Council of Agriculture, Executive Yuan (COA)

Mr. Wen-Deh Chen

Council of Agriculture, Executive Yuan

Deputy Minister

02-23126004

02-23710103

Dr. Kuei-Son Sheu

Department of International Affairs,
Council of Agriculture, Executive Yuan

Director General

02-23124647

02-23123827

Dr. Dong-Chong Hsiou

Department of International Affairs,

Deputy Director General

02-23126977

02-23123827

Taiwan Council of Agriculture, Executive Yuan
Mrs Tracy Teng Department of International Affairs, Section Chief 02-23126969 02-23123827
Council of Agriculture, Executive Yuan
MrJiunn-Wei Lee Department of International Affairs, Specialist 02-23124064 02-23123827
Council of Agriculture, Executive Yuan
China Productivity Center (CPC)
APO Liaison Officer for the
Mr. Eugene Y. Lin China Productivity Center Rep. of China 02-2698-2989 #1391  |02-2698-2976
Tai Director, Planning and
awan Training Division
Ms. Shirley Lin China Productivity Center APO Affairs Team 02-2698-2989 #1220 |02-2698-2976
Food and Fertilizer Technology Center (FFTC)
Taiwan |Dr. Yu-Tsai Huang Food and Fertilizer Technology Center Director 02-2362-6239 02-2362-0478




Dr. George Kuo
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Food and Fertilizer Technology Center

Consultant

02-2362-6239

02-2362-0478

Dr. Wan Tien Tsai

Food and Fertilizer Technology Center

Agriculture Specialist

02-2362-6239#17

02-2362-0478

Mr. Ronald G.
Mangubat

Food and Fertilizer Technology Center

Information Officer

02-2362-6239

02-2362-0478

Ms. Joyce Hsu

Food and Fertilizer Technology Center

Accountant

02-2362-6239#23

02-2362-0478

Mr. Jack Lee Food and Fertilizer Technology Center Admin. Assistant 02-2362-6239 02-2362-6239
Ms. Claire Fang Food and Fertilizer Technology Center Typesetter 02-2362-6239 02-23620478
Ms. Ellen Chang Food and Fertilizer Technology Center Cashier 02-2362-6239 02-2362-0478
Mr. Sheng Kuang Lin  |Food and Fertilizer Technology Center Driver 02-2362-6239 02-2362-0478

National Training Institute for Farmers’ Organizations (NTIFO)

Taiwan

Mr. Chih-Wen Wang

National Training Institute for Farmers’ Organizations

Secretary-General

02-2876-2676

02-2874-5426

Mr. David Lin

National Training Institute for Farmers’ Organizations

Director of Planning
Department

02-28762676 #2301

02-2876-2146

Ms. Shin-yi Wang

National Training Institute for Farmers’ Organizations

Manager of International
Cooperation Division

02-2876-2676 #2331

02-2876-2146

Mr. Jason Hwang

National Training Institute for Farmers’ Organizations

Specialist of International
Cooperation Division

02-2875-2288 #3030

02-2876-2361

Ms. Samantha Cheng

National Training Institute for Farmers’ Organizations

Specialist of International
Cooperation Division

02-2875-2288 #3006

02-2876-2361




