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Bangladesh Dr. A K Fazlul Haque Bhuiyan
Professor
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#5A, Street 388, Sangkat Toul Svay Prey Il, Khan Chamkamorn

Phnom Penh

Mr. Lay Rithy
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Mr. Mahesh Kumar Sharma

Professor of Horticulture

Department of Agriculture
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SKN Agriculture University, Jobner-303329
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Dr. Patil Chandragouda Rudragouda
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Institute of Organic Farming

University of Agricultural Sciences
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Professor, Soil Sciences

Biofertilizer Production Unit, Department of Soil Sciences
Assam Agricultural University
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Junior Scientific Officer
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Faculty Member
Khorasan Razavi Agricultural and Natural Resources Research and

EducationCenter Mashhad

Malaysia Mr. Erwan Shah Bin Shari
Senior Scientist (Q48)
Malaysian Agricultural Research and Development Institute
Rice Research Centre, MARDI Seberang Perai

13200 Kepala Batas, Pulau Pinang

Mr. Mohd Fitri Bin Masarudin

Scientist (Q44)

Malaysian Agricultural Research and Development Institute
Rice Research Centre, MARDI Seberang Perai

13200 Kepala Batas, Pulau Pinang

Pakistan Dr. Muhammad Shafique Khalid
Assistant Professor
Department of Environmental Sciences
COMSATS Institute of Information Technology
Mailsi Road, Off Multan Road, Ada Pir Murad, Vehari Punjab

Dr. Tarig Sultan

Principal Scientific Officer

Pakistan Agricultural Research Council

National Agricultural Research Centre

Soil biology & Biochemistry, Land Resources Research Program, Institute of
Natural Land Resources Research Institute, Park Road

Islamabad, 45500
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Project Leader/University Researcher
The National Institute of Molecular Biology and Biotechnology
University of the Philippines Los Bafios
College
Laguna, 4031

Dr. Mannix Salvador Pedro

University Researcher Ill/Program Leader

Biotechnology for Agriculture and Forestry Program

National Institute of Biotechnology and Melecular Biology, University of the
Philippines Los Bafios

College

Laguna, 4031

Republic of China Dr. An-Long Chiou
Specialist
Bureau of Animal and Plant Health Inspection and Quarantine
Council of Agriculture
9F., No.100, Sec.2, Heping W.Rd., Zhongzheng Dist
Taipei City, 10070

Dr. Chi-Te Liu

Associate Professor

Institute of Biotechnology
National Taiwan University
R412., No.81, Chang-Xing St.

Taipei, 106

Dr. Chien-Jui Huang
Assistant Professor
National Chiayi University
No.300. Syuefu Rd.
Chiayi City, 60004
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Ms. Fang-Yu Ning
Associate Assitant
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Taoyuan City, 326

Dr. Fo-Ting Shen

Assistant Professor

Department of Soil and Environmental Sciences
National Chung Hsing University
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Taichung

Dr. I-Chang Yang
Assistant Manager
Jianon Enterprise Co., Ltd

Hsin Chu City, Taiwan 30095

Dr. Mei-Chun Lu

Chief of Biological Control Branch

Miaoli District Agricultural Research and Extension Station
Council of Agriculture

No.261, Kuan-nan, Kung-Kuan

Miaoli County, 36346

Mr. Michael Hsien | Chang

R&D Manager Agrochemical DIV.
Sumitomo Chemical Taiwan Co., Ltd
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Vice President
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Dr. Su-Chen Lin

Assistant Researcher

Taiwan Agriculture Research Institute
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Mr. Tai-Yuan Chen

Assistant Researcher

Kaohsiung District Agricultural Research and Extension Station
Council of Agriculture

No.2-6, Dehe Re., Dehe Village, Changjhih Township

Pintung County, 90846

Dr. Tzu-Pi Huang

Associate Professor

Department of Plant Pathology
National Chung Hsing University
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Mr. Wei-sheng Wei

Section Manager
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Mr. Ying-Ming Li

Specialist

Agriculture and Food Agency, Council of Agriculture
Executive Yuan
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Dr. You-Hong Zeng

Assistant researcher

Taichung District Agricultural Research and Extension Station
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Ms. Yu-Chen Hsieh

Assistant Researcher

Taiwan Agricultural Chemicals and Toxic Substances Research Institute
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No.11, Guangming Rd., Wufong
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Assistant Research Fellow

Plant Technology Laboratories
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Plant Pathologist Senior Professional Level
Rice Research and Development Division
Rice Department
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Mr. Wissarut Sukhaket

Research Experimental Assistant

Thailand Institute of Scientific and Technological Research
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Dr. Nguyen Thu Ha

Senior-Lecturer

Head of Agrochemistry Department
Vietnam National University of Agriculture
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Ms. Nguyen Thu Van

Researcher

Food Industries Research Institute
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Hanoi

711 9 984 29



10

List of Resource Persons / Experts

Resource Person

Australia Ms. Sarah Anderson
Regional R&D and Regulatory Affairs Manager
Functional Crop Care
BASF South East Asia
1205 Old Pacific Highway, 2250
Somersby
Telephone: +61-448 255 024
Fax:

e-Mail:sarah.anderson@basf.com / sarah.anderson79@gmail.com

India Dr. Ashok Kumar Yadav
Advisor/Consultant
Agricultural Processed Food Product
Export Development Authority, Ministry of Commerce, Government of India
August Kranti Marg, 3 Siri Institutional Area
New Delhi, 110016
Telephone: +91-9818702537
Fax:+91-8130167770

e-Mail:akyadavb52@yahoo.com/ashokyadavb2@gmail.com

Malaysia Dr. Mohamad Roff Bin Mohd Noor
Deputy Director General (Services)
Malaysian Agricultural Research and Development Institute
MARDI Headquarters, Persiaran MARDI-UPM, 43400
Selangor
Telephone: +603-8953-6002
Fax:+603-8953-6012

e-Mail:roff@mardi.gov.my
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Thailand

Local Resource Person

Republic of China

Dr. Banpot Napompeth

Founder & Advisor

National Biological Control Research Center
Kasetsart University

50 Phaholyothin Road, Chatuchak

Bangkok 10900, P.O. Box 9-52

Telephone: +66-2942 8252

Fax:+66-2942 8252

e-Mail:agrban@ku.ac.th

Mr. Hai Tung Feng

Deputy Director General

Bureau of Animal and Plant Health Inspection and Quarantine, Council of
Agriculture, Executive Yuan, R.O.C

No.100, Sec. 2, Heping W. Rd.

Zhongzheng Dist., Taipei City 10070

Taiwan (R.O.C.)

Telephone: +886-2-2343-1462

Fax:

e-Mail:feng@mail.baphig.gov.tw

Dr. Hui Liang Wang

Professor & Vice President

National Kaohsiung Normal University

No.62, Shenzhong Rd.

Yanchao Dist., Kaohsiung City 82444

Taiwan (R.O.C.)

Telephone: +886-7-7172930 ext 6030 or 1008
Fax:

e-Mail:hlwang@nknu.edu.tw

Dr. Shan-Da Liu

Chair Professor
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Department of Biological Science & Technology
Meiho University

No.23, Pingguang Rd.

Neipu Township, Pingtung County 91202
Taiwan (R.O.C.)

Telephone: +886-35185157
Fax:+886-35185143

e-Mail:mitsdliu@gmail.com

Dr. Shiuan Yuh Chien

Researcher

Agricultural Chemistry Division

Taiwan Agricultural Research Institute, ROC
No.189, Zhongzheng Rd.

Wufeng Dist., Taichung City 41362

Taiwan (R.O.C.)

Telephone: +886-4-2330-2301 ext 7418
Fax:

e-Mail:sychien@wufeng.tari.gov.tw

Dr. Su San Chang

Director General

No.1, Shennong Rd.

Changzhi Township, Pingtung County 90846
Taiwan (R.O.C.)

Telephone: +886-8-762-3270

Fax:

e-Mail:susanchang@ms.pabp.gov.tw

Dr. Wan-Tien Tsai

Agricultural Specialist

Food & Fertilizer Technology Center for the Asian and Pacific Region
Telephone: +886-2-2362-6239 ext 17

Fax:

e-Mail:wantientsai@fftc.org.tw

N 12 289 29
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Dr. Ying Yeh

Advisor

Agricultural Technology Research Institute
No.1, Ln.51, Dahu Rd., Xiangshan Dist.
Hsinchu City, 300

Telephone: +886-2-2936-1465
Fax:+886-2-2936-1968

e-Mail:aa4039137@yahoo.com.tw
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The Action Plan for Biofertilizers and Biopesticides International Development and Promotion (Dr.Shan-Da

Liu,Chair Professor ,Department of Biological Science & Technology ,Meiho University. ROC)
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FIELD VISITS

1) Taichung District Agricultural Research and Extension Sation of COA,Dacun Township,Changhua
County
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Summary of Country Paper for

2017 International Conference on Biofertilizers and Biopesticides
Taichung the Republic of China, 8-11 August 2017

By Mr.Pakpoom Darapong, Thailand

Promotion of Production and Use of Biofertilizers and Biopesticides in Thai Highlands
Highland Research and Development Institute (Public Organization), HRDI has successfully brought knowledge
and technologies of Bioproducts from Royal Project Foundation (RPF) and extended to about 800,000 people
who live in 3,000 villages under Highland Development Project Using Royal Project System. HRDI has operated
demonstration and promotion of knowledge and technologies beneath IPM which can be classified into 2

groups:

1) Biopesticide

HRDI has worked together with Plant Protection Center of RPF to research and develop bioproducts for
controlling major pests and plant diseases. Nowadays, Plant Protection Center, RPF has discovered formulations
and products for control pest and plant diseases.

HRDI has promoted and supported more than 1,000 highland farmers who sell their produces to RPF as
well as farmers under operational areas of Highland Development Project Using Royal Project System to use
bioproducts in their fields. HRDI also plans to expand the usage of bioproducts to other farmers throughout the

country in the future.

2) Biofertilizer

HRDI has successfully brought knowledge and technologies of Vermiculture from RPF. HRDI has
distributed to 29 sites of Highland Development Project Using Royal Project System. For example, Mr. Sawat
Karahong, farmer under Highland Development Project Using Royal Project System in Chiang Mai Province, has
participated in demonstration and promotion of Vermiculture of local strains (Perionyx sp.) which can be found in
local area. He raised this local strains (Perionyx sp.) for selling vermicompost and liquid vermicompost. Both
types of vermicompost are rich of necessary nutrients for plant growth.

The Local strain (Perionyx sp.) was called Keetarae, the species is easy to find and can live in the
general wet and humid area, so, farmers can cultivate and breed by themselves easily. Vermicompost and liquid
vermicompost can be used for increasing production yield and help reduce the cost of chemical fertilizer.
Importantly, farmer can generate additional income from both vermiculture products. For example, Mr. Sawat

Karahong earned approximately 14,000 USD per year.
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In addition, HRDI has supported this successful farmer to be an expert transferring his knowledge and
experiences to other farmers in order to encourage them to participate in exchanging knowledge and learning

from each other and also build farmer network for safety agricultural production by using bioproducts in the

future.
Country Paper for
2017 International Conference on Biofertilizers and Biopesticides
Taichung, the Republic of China, 8-11 August 2017
By Mr.Pakpoom Darapong, Thailand
Thai Highland

In Thailand, highland areas covers approximately 67.22 million rais (10.75 million hectares) or 53% of
20 provinces’ areas including Chiang Mai, Mae Hong Son, Chiang Rai, Phayao, Nan, Phrae, Lampang,
Lamphun, Tak, Sukhothai, Phetchabun, Loei, Phitsanulok, Kamphaeng Phet, Uthai Thani, Kanchanaburi, Suphan
Buri, Ratchaburi, Phetchaburi and Prachuap Khiri Khan. Most of highland communities located nearby
watershed forest. About 88% of highland villages suffer with bad road condition and also causes difficulty for
government agencies to access. In terms of population, there are 15 different ethnic minority groups with about

965,000 people in 3,829 villages scattering in these 20 highland provinces.

State of Current Highland Problems

® Poverty of Population

According to a survey in 9 Upper Northern provinces from Chiang Mai University in 2004 for preparing
highland agricultural development master plan, it found that general farmers have average income only 31,126
baht (889 USD) per year per household which is double lower than average income of whole farmers in Northern
provinces at 69,373 baht (1,982 USD) per year per household. The main causes consisted of low yield
production, high investment cost, unstable market price, lack of marketing channel and lack of off-farm career.

® |nappropriate Use of Chemical in Production System

Many chemical from agricultural production contaminates in both produces and environment such as soil
and water which results from lack of knowledge and skill on good agriculture practices. Then, it affects to water

resources and low land people.
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® Degraded Agricultural Land
In 12 provinces of Northern Thailand, 96.48% of agricultural land located in sloping areas. So, the main
problem is soil erosion especially in the areas with slash and burn cultivation because heavy rain can attack
surface soil directly and make soil lost fertility.
® Deforestation for New Agricultural Land
When farmers harvested lower yield, they gained insufficient rice and food crops for household
consumption and gained lower income from the old land, they have to increase agricultural production by
moving to new fertility land and cutting down forest.
® Conflict of Using Natural Resources
Upstream and downstream communities or government agencies and villagers may have conflict due to
having different perspective on taking advantages of natural resources including water, soil and forest.
® Social Issues in the Future
Currently, many youths in highland communities tend to migrate to work in the city more and more, so, it

effects on lack of labor for agricultural production system in highland areas.

Royal Project and HRDI

The Royal Project is an initiative of His Majesty, King Bhumibol Adulyadej of Thailand. It was founded in
1969 to solve the problems of deforestation, poverty and opium production by promoting alternative crops. His
Majesty perceived that opium production can be addressed by means of sustainable agricultural and social
development. It was the world’s first project to replace drug illicit crops with legal crops and is one of the most

successful project of this type.
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Thus, Highland Research and Development Institute (Public Organization), HRDI was established by
Thai Government responsible for support the Royal Project’'s activities and extend its success to develop
sustainable economy, society and environment in highland areas of Thailand. HRDI’s missions are to promote
and support research and development activities of the Royal Project, to support researching, collecting,
conserving, and developing local wisdom and also conserving values and utilizing biodiversity in highland, to
publicize data and information about highland development and develop research database for encourage
farmers to produce good agricultural products in order to generate more income and improve their livelihood.
HRDI drives for human capacity building including training courses for farmers, educational campaigns and
access to external knowledge in marketing and business as well as funding to face the development needs of

farmers’ communities.

Guiding Principles of Highland Development Project Using Royal Project System

The principles of the Highland Development Project Using Royal Project System for developing a
balanced economic, social and environmental sound system were based on:
1. Land use planning for management and zoning to sustainable highland agriculture and conservation of
natural resources and environment
2. Searching for appropriate agricultural knowledge and technologies to the highlands
3.  Searching for temperate plant species, developing new types and combining of emerging technologies
4.  Extension in conjunction with research and identify agricultural produce and products, which have
proven successful
5. Post-harvest and marketing management, starting from grading, packaging, post-harvest treatment and
transportation to sale distribution for both fresh perishables as well as value-added processed products
6.  Social development strengthened by communities’ self-sufficiency and participation of communities
7. Restoration and conservation of natural resources such as zoning, soil and water conservation system,
forest fire control, check dam building, vetiver grass planting and reforestation
8.  Partnerships with governmental organizations, local organizations, international organizations, and
communities for development
HRDI’s Solution for Chemical Using Problems in Highland Agricultural Production System
Highland Research and Development Institute (Public Organization), HRDI has successfully brought
knowledge and technologies of Bioproducts from Royal Project Foundation and extended to about 800,000
people who live in 3,000 villages under Highland Development Project Using Royal Project System. HRDI has
operated demonstrattion and promotion of knowledge and technologies beneath Integrated Pest Management

Principle (IPM) which can be classified into 2 groups i.e.
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HRDI has worked together with Plant Protection Center, Royal Project Foundation to research and develop

bioproducts for controlling major pests and plant diseases. Nowadays, Plant Protection Center, Royal

ProjectFoundationhasdiscovered formulations and products for control pest and plant diseases as the

following table:

Table 1: Bioproducts from Plant Protection Center, Royal Project Foundation

Trade name Made of Use for Price/unit/package status
(USD)

PP-Trico Trichoderma harzianum Control and 2-7 These

prevent plant bioproducts are in
PP-BK 33 Bacillus subtilis diseases caused 4 the process of
PP-B10 Bacillus amyloliquefaciens | by fungus and 10 applying for
PP- B15 Bacillus amyloliquefaciens | bacteria 12 certification by
PP- Srepto Streptomyces sp. 12 Department of
PP - metha | Metarhizium anisopliae Prevent and 2-6 Agriculture :
PP- Bep Beauveria bassiana eliminate pest 8 (DOA), Thailand
PP-Fero Pheromones 3-9

PP1 extract

Herbal ferment

PP2 extract

Herbal ferment

PP3 extract

Herbal ferment

PP6 extract

Herbal ferment

Source Data :

Plant Protection Center, Royal Project Foundation
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HRDI has promoted and supported more than 1,000 highland farmers who sell their produces to Royal

Project Foundation as well as farmers under operational areas of Highland Development Project Using Royal
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Project System to use bioproducts in their fields. HRDI also plans to expand the usage of bioproducts to other

farmers throughout the country in the future.

4) Biofertilizer

HRDI has successfully brought knowledge and technologies of Vermiculture from Royal Project
Foundation conducting by Royal Project Volunteers Assoc. Prof. Dr. Arnat Tancho, Soil Science Department,
Mae Jo University. HRDI has distributed to 29 sites of Highland Development Project Using Royal Project
System. For example, Mr. Sawat Karahong, farmer under Highland Development Project Using Royal Project
System in Chiang Mai Province, has participated in demonstration and promotion of Vermiculture of local strains
(Perionyx sp.) which can be found in local area. He raised this local strains (Perionyx sp.) for selling
vermicompost and liquid vermicompost. Both types of vermicompost are rich of necessary nutrients for plant
growth as the following table:

Table 2: Compare the Nutrients Found in Each Species of Earthworm

STRAIN N Available P Extractable form (%)
(%) (%) K Ca Mg
(Perionyx sp.) 0.82 | 042 1.69 1.53 0.72
Local Strain
Indian Blue Worm 0.52 | 0.31 0.66 0.72 0.20

(Perionyx excavatus.)

Red Worm 0.42 0.26 0.55 0.60 0.17

(Lumbricus rubellus.)

African Nighcrawler 0.41 0.25 0.49 0.52 0.15

(Endrilus eugeniae.)

Source Data; Jirawat (2007)

The Local strain (Perionyx sp.) was called Keetarae, the species is easy to find and can live in the
general wet and humid area, so, farmers can cultivate and breed by themselves easily. Vermicompost and liquid
vermicompost can be used for increasing production yield and help reduce the cost of chemical fertilizer.
Importantly, farmer can generate additional income from both vermiculture products. For example, Mr. Sawat

Karahong earned approximately 14,000 USD per year.

71 28 U89 29



29

In addition, HRDI has supported this successful farmer to be an expert transferring his knowledge and
experiences to other farmers in order to encourage them to participate in exchanging knowledge and learning
from each other and also build farmer network for safety agricultural production by using bioproducts in the

future.
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Abbreviation

HRDI Highland Research and Development Institute (Public Organization)
N Nitrogen nutrient

Available P Phosphorus nutrient

K Potassium  nutrient

Ca Calcium nutrient

Mg Magnesium nutrient

Remark

1 USD = 35 Baht
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