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The 2nd expert workshop on the development and implementation of soil doctors program in  

Lancang-Mekong Countries under project “Development and promotion of soil doctor program  

for sustainable land and agricultural management practices in Lancang-Mekong Countries”  was 

organized during 20-23 September 2022 at the Bazaar Hotel Bangkok, and a study visit to volunteer 

soil doctor and land development learning center in Ratchaburi province.  Workshop participants 

were totaling of 50 people, including: 1) Officials from Land Development Department, including 

Land Development Regional Office 4  (Ubon Ratchathani) , Land Development Regional Office 5 

( Khon Kaen) , Land Development Regional office 6  ( Chiang Mai) , Mae Hong Son Land 

Development Station, Land Development Regional Office 7 (Nan), Sukhothai Land Development 

Station, Land Development Regional Office 11 (Surat Thani), Land Development Regional Office 

1 2  ( Songkhla) , Pattani Land Development Station, Research and Development for Land 

Management Division, Planning Division, Soil Resources Survey, Division of Land use Planning 

and Policy, Office of science for land development, Information and Communication Technology 

Center, Office of the secretary, 2)  Educational Institute:  Kasetsart University and 3)  Experts in 

agriculture/ sustainable land management/ Network groups of member countries:  Thailand, 

Cambodia, Laos, Myanmar, Vietnam, China, Sri Lanka and India.  
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Activities during workshop include:  

1. Presentation 

The presentation consisted of 7 topics: 

1.1) A participatory approach ‘volunteer soil doctors’ for sustainable land management 

by Mr. Pramote Yemclee, Expert on Land Degradation Management, Research and Development 

for Land Management Division, Land Development Department. 

1.2) Digital technology promoting land management for volunteer soil doctors in 

Thailand by Mr. Attaya Phinchongsakuldit , Director of Information and Communication 

Technology Center, Land Development Department. 

1.3) Income generation-oriented marginal land management practices by Prof. Dr. Tang 

Ya, Sichaun University, China 

1.4) Sustainable land management by smallholding farmers in the Northwest of 

Vietnam by Dr. Ngo Thanh Son, Vietnam National University of Agriculture, Vietnam 

1.5) Innovative extension models toward agro-ecology and safe food system transition 

in Cambodia by Mr. Phy Chhin, Bureau of Agricultural Crop Zoning, DaLRM, Cambodia 

1.6) Soil Doctors in India by Dr. Pawan Kumar, Patanjali Organic Research Institute, India 

1.7) E-Service System for National Soil Quality Data by Mrs. Kamarin Nimnuanrat, 

Director of Soil Mineralogy and Soil Micromorphology Research Group. 

2. Discussion and workplan formulation: Experts from each country exchanged problems 

and obstacles in implementing the project, the needs in building a network of soil doctors in 

member countries. Also, they formulated the workplan for implementation of soil doctors program 

in each member country, with sub-topics as follows:  1)  activities and operations 2)  duration of 

operation and 3) Requirements or recommendations from the Land Development Department. The 

discussion includes suggesting guidelines for creating academic cooperation between researchers 

and academics at the international level and a network of soil doctors and farmers.  Experts 

exchange knowledge in agriculture to develop knowledge and technology on land and agriculture 

management and to support information on the development of volunteer soil doctor potential. 

3.  Study visit to volunteer soil doctors farms and the Land Development Learning 

Center in Ratchaburi province.  This activities included 2 volunteer soil doctors, namely 1.  Ms. 

Usa Pranpanas, a volunteer soil doctor in Rang Bua Sub-district, Chom Bueng District, Ratchaburi 

Province and 2. Ms. Kwanta Sriprasert, a volunteer soil doctor in Berkphrai, Chom Bueng District, 

Ratchaburi Province.  During the study visit, knowledge was exchanged on the new theory of 

agriculture, mixed farming, including guidelines for applying the knowledge of agriculture, soil 

management and using the technology of the Land Development Department to apply in their own 

areas for maximum benefit. The participants learned and shared about the experience and success 

of the soil doctor and their network on land and agriculture management. 

 



P a g e  | 6 

 

 

 

by Mr. Pramote Yemclee, Expert on Land Degradation Management, Research and Development 

for Land Management Division, Land Development Department. 

 

 

 

1.1.1)  How is “Volunteer Soil Doctor”  established? In 1995, LDD initiated the 

Volunteer Soil Doctors program and recruited outstanding farmers.  Building their capacity in 

principle of soil science through multiple trainings and Land Development Department: LDD work 

with them for land management. 

So, what are soil doctors? Soil doctors are a smart farmer who helps other farmers 

in the local to manage their land and improve their livelihood.  This program is not only a 

participatory approach that the LDD wishes to shift from a traditional extension services, but also 

to response to the decreasing number of LDD staff, but what was the reason behind soil doctors 

establishment.  It is well known that, with the increase in population, the land is under pressure to 

meet the rising demand for food production.  The conversion of forests to other land uses, the use 

of unsuitable areas for agriculture are contributing to land degradation, by decline in soil 

productivity which in turn affect agricultural productivity and human well-being. 

Soil constraints and land degradation in Thailand caused by natural factors and 

human activities. 

Soil erosion Shallow Soil Acid Sulfate Soil 
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Peat Soils Saline Soils Drought 

Figure 1 Problem soils and land degradation in Thailand 

With the map of Thailand, we roughly divided Thailand into 5 subregions. The Soil 

constraints and types of land degradation differs from one to another subregion.  Such as in the 

North, we face with soil erosion and shallow soil largely, while the Northeast, we face with 

drought, saline and sandy soils. The central, east and South experience acid sulfate, sandy and peat 

soils (Figure 1). 

From these all constrains, land degradation was getting more concern and 

acknowledged by smallholder farmers in the past and Land Development Department as 

government organization could not respond farmers request in a timely manner. We then establish 

soil doctor program.  

1. 1. 2 )  Status of Volunteer Soil Doctors at present.  Volunteer Soil Doctors 

collaborate with Land Development Department systematically through an established network 

structured in accordance with the organization of the Thai territory.  Soil Doctors are divided into 

4 levels, provincial, district, sub-district and village levels, with a total number of soil doctors 

presently almost 80,000 people. 

1.1.3 )  Who will be selected to be Volunteer Soil Doctors? Farmers who are in 

good health, own the land they farm, at least 20 years old, willing to work, keen on land 

development activities and reside in concerning areas are eligible to become Volunteer Soil 

Doctors. Another key factor for being selected to become a Volunteer Soil Doctor is ones who has 

leadership, willing to learn/train on sustainable soil management and willing to work with LDD 

staff and share knowledge with other farmers in the community. 

1.1.4) The mission of Volunteer soils doctors 1) All soil doctors across the country 

will receive trainings on soil, land and agriculture management. They then will use such knowledge 

and technology of land management improving their own farmland in a sustainable manner (Figure 

2). 
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Mulching Green manure Water management 

Plant management Farm inspection Composting 

Figure 2 Volunteer soil doctors activities in farming areas 

2) After received well-trained, soil doctors will transfer knowledge and technology 

to other farmers in the community through farmer-to-farmer training. This allows other farmers to 

better understanding on soil conservation and sustainable soil and land management (Figure 3) .  

You can see typical types of trainings and demonstration by soil doctors with LDD staff support . 

They are entitled to carry out public relation activities in making announcements; delivering 

messages to farmers; inviting farmers to participate in observation, study tour, workshop, and 

others. 

   

Figure 3 Soil doctors' activities in transferring knowledge and technologies to other farmers. 

3)  soil doctors will guide and assist other farmers in the community to understand 

the principle of soil science.  Volunteer Soil Doctors will be fully supported with tools, maps, and 

manuals that the LDD provides to help them perform their tasks effectively. Also, they can provide 

some recommendation on using applications for land management.  We have many applications 

both mobile and computer to provide information and knowledge on land management to farmers 

(Figure 4). 
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Figure 4 Land management application and training of the use of soil test kits. 

 4 )  soil doctors use their own farm as demonstration centers for knowledge and 

technology of land development transfer to other farmers.  They will receive privilege to carrying 

out demonstration farms in close cooperation with the LDD.  Volunteer Soil Doctors will be able 

to give basic recommendations and answers to possible questions they may receive from farmers 

(Figure 5). 

5 )  Soil doctors are also entrusted to distribute to farmer agricultural materials such 

as lime, fertilizers, green manure, etc.  to the community and promote the utilization of organic 

materials for soil improvement and bio-extract products (Figure 6). 

  

   

Figure 5 A demonstration center for knowledge and technology transfer of land development. 
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s 

Figure 6 Agricultural materials and products by Land Development Department. 

1.1.5 )  Demonstration center of Vetiver grass.  The Vetiver grass is used for soil 

erosion protection, soil fertility improvement and soil moisture maintenance.  Land Development 

Department is the major agency to operate soil rehabilitation by planting Vetiver grass in various 

styles such as to plants in row along the slope, up-side-down V-shaped style to solve deep gulley 

conditions and for enhancement of soil fertility.  The benefit of Vetiver grass utilization for 

degraded soil rehabilitation comes from the reason that the grass is one of Thailand’s native plants 

which has been disseminated and well adapted in various ecological conditions around Thailand 

and be able to grow in any kinds of soil, regardless of poorly fertile soil, acid-sulfate soil, acid soil, 

sandy soil, shallow soil, lateritic soil, gravel-mixed soil, deserted mine soil or salt-affected soil. 

However, primary plantation also requires special care until the tillers can set themselves, the 

process needs no charge but delicate care taking by watering and adding manure to maintain the 

soil. 

   

Figure 7 An example of a demonstration of planting Vetiver grass. 

1. 1. 6 )  What are the benefit and honor of being soil doctors.  After having 

completed the provided training course and being selected, 1)  Volunteer Soil Doctors will be 

officially registered to LDD database and will be awarded with a certificate of competence and 

tools.  This database links with differences platforms own by LDD for farmer benefits such as ID 

Din Dee (soil health card) (Figure 8). 
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Figure 8 ID Din Dee (soil health card) 

2.  In addition to the basic training, some specific training courses will be given to 

the Volunteer Soil Doctors in order to address specific problems affecting their area of 

competence. As appropriate, the LDD will organize additional capacity building courses for them 

(Figure 9). 

   

Figure 9 Training of volunteer soil doctors. 

3 )  One of very important, outstanding soil doctors will receive the Volunteer Soil 

Doctor Award and being invited to many public events (Figure 10). 

   

Figure 10 Volunteer Soil Doctor Award. 

4 )  Facilitate their roles and activities, the LDD provides them both in kinds and in 

cash for the following activities:  free input for demonstration plots, payment for data gathering, 

expenditure for communication among themselves and with the LDD, payment for giving 

instruction, right to produce soil improvement and conservation materials (Figure 11). 
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input for demonstration plots  data gathering 

Figure 11 Knowledge and technology provided by Land Development Department.  

5)  Soil doctors can develop their own products from the producer from their own 

land, resulting in additional income (Figure 12). 

   

Figure 12 Products from the farms practiced by volunteer soil doctors. 

1.1.7) Why soil doctors play a crucial role in SSM to ensure food security in the 

region? 

1) Soil doctors are producers of food, many SSM practices are either discovered by 

them or developed in collaboration between research and soil doctors/farmers. 

2)  One practice that is being implement is soil and water conservation measure to 

protect, improve and restore land productivity. 

3)  There are numerous technologies and approaches used in soil and water 

conservation practices, such as cover crop, grass strip cropping, and green manure cultivation 

before the growing season (Figure 13). 
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Vetiver grass for soil erosion control and 

sediment traps 

Crotalaria juncea as green manure for soil 

nutrient improvement 

Figure 13 Various technologies and methods used to conservation soil and water. 

4) Soil doctors as land-owner. The New Theory of land management is a production 

system based on Sufficiency Economy Philosophy where the land will be divided into 4  parts 

(reservoir, paddy rice, field crops and fruit trees, and residential area). Allowing farmers more self-

reliant through a holistic management of the land, while living harmoniously with nature and 

within society. When no land is leased, the producer and owner is the same person. Decisions made 

by the producers who lease the land are often short-term and guided by profit optimization, while 

the owner decisions may be more linked with the long-term management of the land. 

These are some example of land management by smallholding farmers in Thailand . 

This architecture not only allowing producers as owners more self- reliant through a holistic 

management of the land, but also providing a nice living space harmoniously with nature (Figure 

14).  

 

 

 

Figure 14 Land management and land use. 



P a g e  | 14 

 

5)  Training other farmers in the community to manage their land and successfully 

improve their livelihood.Becoming the focal points to associations involved in the program and 

work closely with government agencies and relevant organizations.  Being the voice of the farmer 

in developing effective solutions to manage soils for sustainable production and raising awareness, 

knowledge, and skills of other farmers for sustainable soil management (Figure 15). 

 
 

Figure 15 Training other farmers in the community to manage their land. 

6)   Lessons learned/best practices in sustainable soil and land management.  Scale 

out of sustainable soil management by soil doctors –  a case study:  Plook Hug Organic Farming 

network, Thailand. This network has a strong collaboration among members and between farmers 

and stakeholders, capacity building on land management results in enhancement of land 

productivity.  This improves farmer’s household income and raise an awareness in SSM and thus 

ensure food security in the community (Figure 16). 

 

 

 

Figure 16 Plookhug Organic Farming network 

1. 1. 8) Way forward in the adoption of soil doctors program in Lancang-

Mekong countries: LMC. Strengthen collaboration among LMC agencies and between LMC and 

global soil partnership:  GSP.  Developing the capacity building platform for more efficient 

distribution of the program and Providing effective materials/ solutions for narrowing the 

knowledge gaps among smallholder farmers Pilot cases to upscaling the program at the country 

level.  As now soil doctors has been scaled out in the region, What are the main way forward for 

soil doctors implementation in LMC. 
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by Mr.Attaya Phinchongsakuldit, Director of Information and Communication Technology Center 

 

 

 

 1.2.1)   A public speaker speaks best when transferring from their own knowledge and 

experience.  So do the volunteer soil doctors, volunteer soil doctors will be the best at transferring 

technology when there talk from their own knowledge and experience in using land development 

technology. Then Land Development Department organized training and demonstrations, allowing 

the soil doctor to test and experiment by themself to improve their knowledge and experience. 

Also, LDD use digital technology to support soil doctors work. 

 

 

 

Figure 17 Public knowledge transfer. 

Digital technology normally has a high cost, such as IoT Drone resulting in difficulty to 

bring it into operation/ implementation.  However, there is one digital technology that can be 

directly delivered to soil doctors and farmers, namely information technology (IT) (Figure 18). 

LDD has provided Information technology to soil doctors and farmers in various forms as 

follows : 

1) AI Chatbot 

2) Applications providing maps, data and knowledge 

3) Applications accessing LDD services 

4) Applications accessing LDD online learning 
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IoT  Drone  LDD Fertilizer 

ID Din Dee AI Chatbot On farm Thai LDD 

Figure 18 Digital technology applications. 

What is an AI Chatbot? As I did mention, we developed AI Chatbot to provide 

information for soil doctors and farmers.  This Chat system is function on the Application line, 

users can pin and check soil information.  The system is filled with various types of information 

and knowledge, Users can access various services of the LDD.  The system can connect to other 

applications. Users can contact LDD officers through the applications and users can send messages 

in chat box and having a Chatbot to respond to messages (Figure 19). 

 

Figure 19 AI Chatbot 
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LDD on Farm is an information system that uses for land use planning by individual 

farmers.  This application allows farmers to check the availability of the land for cultivation such 

as water sources and climate data at the plot. Farmers can create their plots through online and they 

can manage plots by themselves on online maps from planting to harvest .  When the management 

is complete, the system will calculate the production cost, forecast the production of regular plots, 

income expenses, profit and loss, and summarize the information for farmers along with a QR 

code for farmers to easily scan and view the information quickly. Farmers can choose crops to suit 

the soil (Figure 20). 

 

 

Figure 20 AI LDD on Farm 

Agri map is information system that has so many maps about agriculture in Thailand, on 

agricultural land.  It covers an area of 76 provinces and Bangkok.  This system shows information 

of alternative economic crops.  With the system, farmers can explore alternative crops to grow on 

their land, with important details such as cultivation, cost, and purchase sources.  This system is 

easy to use, just pin to the map or specify coordinates. It can access main agricultural information 

at the national, provincial, district and sub-district level.  This application show spatial details 

divided by color, it can display agricultural data analysis results in statistics, graphs and numbers 

(Figure 21). 

 

 

 

Figure 21 Agri-Map 
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Land Development Department also provides a platform called E-SERVICE. Farmers can 

select many services from Land Development Department through this platform.  For example, 

Agricultural Materials Service, Request a service for farm pond in the farmers’ farm, Agricultural 

soil inspection service, Soil information and soil usage online service, Request map service, Initial 

permanent forest line inspection service and Electronic library.  You can also inform us you your 

soil and land problems (Figure 22). 

s 

Figure 22 e-Services application 

Currently, smartphone technology is accessible by farmers in Thailand, making it easier 

for people to access Chatbot and various applications.  So it is easier to send messages directly to 

soil doctors and farmers via smartphones.  Therefore, communication from the LDD to the soil 

doctors and farmers through smartphones, it is how to transfer land development knowledge and 

technology from the present to the future. 
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by Prof. Dr. Tang Ya, Sichaun University, China 

 

 

 1. Challenges of Chinese farmers China. Some basic information of agriculture in 

China has a total arable land of 128 million hectares with a population of 1,413 million. Cultivated 

areas are divided into flat terrain (31%) and sloping (69%) areas. Cultivated in irrigated areas (54%). 

 Small landholding averaging about 0.27 ha., by land allocated to each household, 

can be contracted only.  Most of the cropland use for grain production.  Emerging professional 

farmers:  farm size 100 -150  ha, farmers use agricultural machines and drones to help with their 

work. To reduce the use of human labor causing that labor to gradually disappear, including most 

of the workforce over 60 years old and the young or new generation is mostly in the city because 

farming has less income than expenditure, which is 10 -42%, an average of 30%, which is caused 

by the higher cost of seed. agricultural chemicals use of machinery and labor, etc. 

2. Management practices for income generation can be divided as follows 

2.1 Land riser-based systems such as mulberry cultivation and silkworm rearing 

and fruit planting 

2.2 Woods-based system that uses wood as the main product for processing 

2.3 Cropland rotation based 

2.4 Local ecotourism 

3. Policy and institutional support 

Policy recent national policy to improve farmers' life, agriculture and rural areas 

have been the annual No.  1 national policy since 1982.   Rural vitalization.  A national agency is 

established:  National administration for rural revitalization by income generation is the key 

component. 

Institutional regionalization national and provincial district level. 

4 .  Future directions In the future, there is a tendency for the farming population 

to decline.  Due to labor shortages, most of the young population is in the city.  As a result, the 

agricultural occupation was reduced.  because farming cannot support himself and his family 

Therefore, there should be improvement, development and promotion in agriculture to increase 

the quality of life of farmers to have a better life. 
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by Dr. Ngo Thanh Son, Vietnam National University of Agriculture, Vietnam 

 

 

 

1. 4. 1 Sustainable land management by smallholding farmers in the Northwest of 

Vietnam Introduction to Vietnam and Northwest region, Drivers of unsustainable land 

management, constrain and challenge in adopt and lessons learned in sustainable land management 

models in Northwest. 

 

 

 

Figure 23 Smallholder farmers in Northwestern Vietnam. 

Spatial data in Northwestern Vietnam. Total area (mainland)  ~ 33 mil ha, population 

(2021)  ~ 98 mil people, total rainfall of Vietnam ~ 1900mm/year but varies spatially and in time, 

e.g. 75% of annual rainfall occurs during rainy season (Apr.-Oct.) and GDP: ~285 Bil USD (2021). 
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Figure 24 Land use in Vietnam. 

Characteristics of the Northwestern Region of Vietnam.  The Northern uplands of 

Vietnam form one of the largest ecological regions in the country, characterized by complex 

biophysical conditions  and high diversity in ethnic minorities, cultures, and farming systems : 

resource use inefficiency and unsustainability leading to reduced crop productivity and land 

productivity in the Northwest Vietnam farmer welfare losses, and poor quality and unsafe foods 

poverty, low agricultural productivity, and land degradation are still major problems (Figure 25). 

 

Figure 25 Northern uplands of Vietnam. 

Direct impact on the ecosystem is deforestation for cultivation or conversion of land use 

from forest to other land leading to forest cover reduction; over-exploitation of natural forests 

leading to reduction in forest reserves, unsustainable cultivation practices on slope lands including 

tree clearance, pitting for seeding, non-application of erosion control measures and rotational 

cultivation.  monoculture, deserted land, lack or faulty application of fertilizers, no weeding, 

degradation caused by pollution from wastewater, solid wastes, toxic chemicals, and the excessive 

use of pesticides. 

Indirect impact on the ecosystem is caused by socio- economic drivers ( population 

growth, immigration to the new economic zones, free immigration and poverty in the ethnic 

minority communities), agriculture and rural development policies, development policies for rural 

and mountainous areas and shortcomings in the land policies (Figure 26). 
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Figure 26 Vietnam of land use. 

Strengthening the communication.  Advising the community on the harmful effects of 

extreme weather events due to the effects of climate change.  Develop appropriate land protection 

and suitable land use models with the participatory of farmers: field design, crop restructuring, use 

of appropriate varieties (Figure 27). 

 

Figure 27 Selected CSA practices and technologies for production systems. 

Training and transferring of technical advances to communities on the field.  Soil 

erosion control techniques like afforestation, contour planting, terrace planting, integrated 

agroforestry models, integrated farming and husbandry models (Figure 28). 
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Figure 28 Training and the transfer of technological advances to the community. 

Climate- resilient agriculture villages by farmer as the hearth of climate- resilient 

agriculture villages, transforming into climate-smart agriculture, learning by doing, participating 

agricultural production planning, towards a sustainable and high-value agricultural market (Figure 

29). 

  
  

Figure 29 A group of village farmers conveying knowledge about the weather. 
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 by Mr. Phy Chhin, Bureau of Agricultural Crop Zoning, DaLRM, Cambodia 

 

 

 

Status and agriculture land use of 

Cambodia. Cambodia commits to achieve an 

economic growth rate of 7%  per annum to 

reach an upper- middle income country by 

2030.  Agriculture is a key driver for 

economic development ( 23%  of GDA in 

2020) .  Achieving a sustainable agricultural 

growth at 5%  per annum is essential to 

achieve the Royal Government of 

Cambodia’s economic development goal by 

2030.  National Forest covers 8,510,807 ha 

( included rubber and oil palm) ( 46. 86% ) . 

Agricultural land covers 7,524,643 ha (MOE, 

2020) (Figure 30). 

Cambodia status of land 

degradation. Cambodia’s agricultural land is 

under threat of degradation and soil fertility 

depletion due to its expansion to degraded 

forest land. 

Vulnerability to soil erosion 

0.49 million ha – highly 

7.63 million ha – moderately 

9.73 million ha – low to none 

Small holder farmers are particularly vulnerable to climate change given their high 

dependence on rainfall and minimal crop diversification.  6. 3 million Cambodians living on 

degrading agricultural land in 2010, practicing poor land management . 

Figure 30 Status and agriculture land use of Cambodia. 



P a g e  | 25 

 

The impact of land degradation. There is a need for the Cambodian agriculture sector to 

reinvent itself by shifting from increased production through land expansion and excessive use of 

inputs towards sustainable intensification.  Annual cost of land degradation is estimated at USD 

677 million or 3% of the country’s GDP (GM/UNCCD, 2018). Conventional tillage practice (Maize) 

increased soil loss by 13 times more than CA practice on 5% slope (DALRM, 2020) .  Soil erosion 

resulted in losses of SOC (870 kg/ha) , N (90 kg/ha) , P (0.42 kg/ha) , K (10 kg/ha)  (DALRM/GDA 

2020, unpublished data). 

Innovative extension models toward agro-ecology and safe food system transition in 

Cambodia 

MetKasekor 

MetKasekor supports sustainable intensification is an innovative extension model. 

MetKasekor focuses on opening the market for private sector investments.  The model is a 

government resource for the future with the intention to improve the public agricultural extension 

service system in Cambodia (Figure 31). 

Unique features that will be supported 

The public sector is involved in ‘opening the market’  for the private sector.  The 

private sector accompanies the public sector during the sensitization of the farmers and provides 

the services on a commercial basis.  Early adopters agree to take the SI services and use their land 

to showcase the results to other farmers and government extension, embed MetKasekor into the 

government extension system.  Current status, MetKasekor will be piloted in two provinces: 

Battambang and Preah Vihear (2021-24) .  The pilot will be monitored by a Steering Committee 

within the Ministry of Agriculture, Forestry and Fisheries (MAFF). 

Agro-ecology in Cambodia. Impacts and co-benefits:  improve soil fertility, restore 

ecosystem services, sequester and store carbon in the soil, reduce pests and diseases pressure, 
diversify food production, preserve soil biodiversity, reduce soil erosion and restore degraded land, 
increase soil water retention, reduce methane emissions and improve water use efficiency. 

s 

Figure 31 Cambodian agricultural land use technology. 
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Dei Means Project Initiative (golden soil) 

Dei Means Project Initiative (golden soil)  is transitioning system for smallholder 

farmers’ change towards agroecological practices. 

1 )  Creating a transitioning system  that incentivize smallholder farmers for 

sustainable practice adoption. 

2 )  Quantifying carbon and ecosystem services production with an effective and 

inexpensive mrv system. 

Key points and outcomes of DEI MEAS pilot.  The creation of a detailed 

transitioning system, incentivizing smallholder farmers to access and implement agro-ecological 

practices. 

The quantification of carbon and ecosystem services production, with efficient and 

cost-effective MRV protocols, allowing international certification and recognition of practices 

impact.  Recognizing smallholder farmers as contributors of natural resources conservation and 

climate change adaptation and mitigation. 

Co- benefits of the pilots:  Sustainably increasing agricultural productivity and 

incomes, Improving smallholder farmers’  resilience to climate change, Maintaining or enhancing 

soil fertility, water resources, and other ecosystem services, Sequester carbon and reduce 

greenhouse gas emissions. 

ASEET Project 

Case for ASEET Project:  Design and assess a range of cassava-based cropping 

systems to reduce the environmental footprints and sustain productivity and profit . 

T1: traditional management (plough and ridge), T2: use of stylo on the inter-rows as 

a green manure management (plough and ridge), T3: use of stylo on the inter-row under flat planting 

of cassava under NT management, T4:  two years rotational sequence between stylo for seed 

production –  cassava under NT management vertical stems planting:  T4.1:  Stylo seed production 

(2023)  –  Cassava on the mulch of the stylo (2024)  –  Stylo (2025) and T4.2:  Cassava (2023)  –  Stylo 

(2024) – Cassava on the mulch of the stylo (2025) (Figure 32). 

   

Figure 32 Cropping system (cassava) 
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Cambodia Conservative Agriculture and Sustainable Intensification Consortium  

Cambodia Conservative Agriculture and Sustainable Intensification Consortium (CASIC), 

endorsed by a decision letter from the Minister of MAFF in May 2020, is a national platform for 

the members to create network aiming to improve and promote Conservation Agriculture and 

Sustainable Intensification (CASI) practices in Cambodia.   

CASIC will take a lead role in bringing together all relevant stakeholders including public 

sector, private sector (seed producers/suppliers, machinery manufacturers/distributers, financial 

institutions, etc. ) , farmers, agriculture cooperatives, research organizations, and academic 

institutions. 

The vision of CASIC is to become a platform for promoting conservation agriculture and 

sustainable intensification towards agroecological transition in Cambodia and Southeast Asia.  

The mission of CASIC is to coordinate and support research for development; invest into 

knowledge management; create an enabling environment for policy dialogues and public-private 

partnerships; value creation; and explore market opportunities and enhance collaboration between 

various stakeholders in conservation agriculture, sustainable intensification, and agroecology.  

Overview of subcomponents of CASIC, subcommittee on Knowledge Management, led 

by CE SAIN/RUA, is responsible for developing a repository of all relevant data, information, and 

knowledge regarding CA & SI and agroecology, as well as a one- stop center for relevant 

stakeholders to access to such repository. 

 Subcommittee on Coordination and Networking, led by DAEng with support from 

Swisscontact, is responsible for identifying and connecting CA & SI and agroecology related 

stakeholders and market actors to pool together all available resources which will further 

strengthen CA & SI and agroecological development. 

Subcommittee on Promotion, led by DEAFF with support from Swisscontact, is 

responsible for activities that will support research, trainings, and CA & SI and agroecology 

related practical support at the local communities. 

Subcommittee on Research for Development (R4D) , co-led by DALRM and CARDI with 

support from CIRAD, is responsible for bringing together several research organizations active in 

the field of CA & SI and agroecology to identify research priorities (cropping systems, cover crops, 

mechanization, and water management) , to improve the visibility of scientific knowledge and to 

bring science-based evidence to support policy dialogue (MAFF, MoE and NCSD) and engagement 

of private sector, and to support the improvement of infrastructures and resources at Bos Khnor.  
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by Dr. Pawan Kumar, Patanjali Organic Research Institute, India 

 

 

 

1 .  Organic agriculture and nature, organic seeds and natural, water conservation, pest and 

disease management, and marketing of organic products. 

2 .  Results, changes in positive attitudes and actions at the micro level, Case study of 20 

farmers, learning media for organic farming villages, consumers, and farmers with a focus on 

voluntary action (Figure 33). 

 

Figure 33 Yogahaar Banner  
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by Mrs.  Kamarin Nimnuanrat, Director of Soil Mineralogy and Soil Micromorphology Research 

Group, Office of Science for Land Development, Land Development Department. 

 

 

 

 “E-Service System for National Soil Quality Data”  is a system prepared for volunteer 

soil doctors for soil analysis, E-Service System for National Soil 

Quality Information also known as “Soil Doctors for soil analysis”. 

It is a system that provides information on nutrient mapping and 

soil analysis service by volunteer soil doctors nationwide, provides 

up-to-date information, is easy to use, fast, and keeps up with the 

needs or requests of farmers in the area, helps to optimize proactive 

soil and fertilizer management for optimal land use and develop 

and enhance the capability of volunteer soil doctors who are 

working in partnership with  Land Development Department as 

well. 

Goal in 2 0 2 2 :  Land Development Department aims to 

select 1 ,800 volunteer soil doctors nationwide, provide them soil 

test kits for soil analysis services and analyze the soil and advise 

farmers at least 91,800 samples (Figure 34). 

 

     pH Test Kit N P K Test Kit  Saline Soil Test Kit 

Figure 34 LDD Soil Test Kits for Soil Doctors. 
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Service channel volunteer soil doctor for soil analysis can use the application to view 

the map to see the nutrients.  and submit a request to make an appointment with a volunteer soil 

doctor in the farmer's planting area to perform a soil analysis, and the soil doctor can provide 

detailed advice on questions asked by farmers (Figure 35 and 36). 

  

Figure 35 e-Service LDD application, Soil Analysis. 

 

 

 
 

 

 

 

 

 

 

 

Figure 36 Process on the request for soil doctors to inspect soils. 
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Group discussion on the implementation of soil doctors in LMC focuses on problems and 

obstacles in implementation of the program, including needs, and requests to Land Development 

Department on the creating a network of soil doctors in each member country.  

The group is divided into 3  groups; group 1 Cambodia workplan; group 2 LAO PDR 

workplan; and group 3 Myanmar workplan. The main topic is to build a network of volunteer soil 

doctors in each member country and provide sub-topics as follows:  1 .  Activities and operations  

2 .  Time of operations and 3 .  Requirements or recommendations from Land Development 

Department. 

Group 1 members include: 

1. Dr. Seng Vang (Cambodia)  8. Mr. Surachet Naraphat 

2. Mr. Phy Chhin (Cambodia)  9. Ms. Sasirin Srisomkeaw 

3. Mr. Pramote Yamklee 10. Mr. Weera Pathakhinang 

4. Ms. Bunjirtluk Jintaridth 11. Mr. Nuttawut Chulsong 

5. Ms. Apasiree Meeklang 12. Ms. Pilatluk Liewrungcharoen 

6. Mr. Kridsophon Duangkamol 13. Ms. Kanokporn Thongrod  

7. Ms. Saranya Norkaew 14. Ms. Siriluck Sirisap 

Cambodia workplan formulation with 3 main activities, including:  

Activity Time period Requests/Comments 

1) Staff training and planning for the 

implementation of Soil Doctors 

Program 

 Trained staffs (at least 5 staff 

from Cambodia will be trained as 

trainers) 

 Implementation plan formulation 

 Criteria of farmer selection as 

soil doctors 

Within 3 months  

 

 Training materials (poster,  

soil test kits)  

 Experts from Land 

Development Department 
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2) Farmer meeting and selection 

  5 farmers/5 villages 

  10 farmers/10 villages 

Within 3 months  

 

 Cambodia budget: 

travelling cost of 5 staffs  
 Thai Budget: travelling cost 

of 5 staffs 

3) Soil Doctor Training on 

- Roles of soil doctors 

- Fundamental of soil science 

- Etc. 

Year 2023  5 Soil test kits 

 Training materials (posters, 

educational materials)  

 Etc. 

 

  

  

Figure 37 workshop and group discussion by group 1 
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Group 2 members include: 

1. Mr. Sisavath Phimmasone (Lao) 8. Mrs. Kamarin Nimnuanrat 

2. Mr. Sinouane Souvong (Lao) 9. Mrs. Chatnapha Promlongongwan 

3. Mr. Pawan Kumar (India)  10. Ms. Naralak Tana 

4. Ms. Kamalapa Wattanaprapat 11. Ms. Mayuree Obsuk 

5. Ms. Kwanhathai Pansri 12. Ms. Kanyaporn Sungkaew 

6. Ms. Pornpat Nopmalai 13. Ms. Chotikarn Nichakosol 

7. Ms. Thanomkwan Thipawong  

 LAO PDR workplan formulation with 7 main activities, including:  

Activity Time Requests/Comments 

 

1) Translation of the global soil 

doctors programme materials to 

local language  

3 months 

(Oct-Dec 2022) 

Material of Global soil 

Doctor programme 

2) Development of the criteria for 

Soil Doctors Selection 

3 months 

(Oct-Dec 2022) 

Guidelines, Manuals, 

Educational materials from 

Land Development 

Department 

3) Training of selected farmers II  

(50-100 people)  

Year 2023 Soil test kits 

4) Invitation of soil doctor experts 

from Thailand to inspire 

selected farmer II 

Year 2023 Soil Doctor expert and Land 

Development Department 

expert 

5) Online/Onsite trainings for 

promoter of the soil doctors  
(Government officer) 

Year 2023 Land Development 

Department expert 

6) Development of application for 

promotion of sustainable soil 

management though soil 

doctors 

3-5 years Lancang-Mekong countries 

Project/CESRA 

7) Pilot project initiation of 

capacity building of soil doctors 

3-5 years Lancang-Mekong countries 

Project/CESRA 
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Figure 38  workshop and group discussion by group 2 
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Group 3 members include: 

1. Dr. Ngo Thanh Son (Vietnam)  8. Ms. Panisara Thongtuam 

2. Mrs. Renuka Silva (Sri Lanka)  9. Ms. Suwanpa Boonjongrak 

3. Dr. Zaw Naing (Myanmar)  10. Mrs. Pornpana Phothinam 

4. Ms. Sansanee Aranyawas 11. Ms. Churaiporn Kaewthip 

5. Ms. Apuntree Prueksapong 12. Mr. Ekapop Kantup 

6. Ms. Nisuda Thongkampan 13. Mr. Jirapat Tuntrachanida 

7. Mr. Sarunnop Inthasen  

Myanmar, Vietnam and Sri Lanka workplan formulation with various main activities, including:  

Activity Time Requests/Comments 

Myanmar, Dr. Zaw Naing 

1) Online “Soil Doctor ” seminar with 

Myanmar stakeholders  

year 2022 Lancang-Mekong countries 

Project/CESRA 

2) Develop “Myanmar Soil Doctor Kit” year 2022-2023  

Sri Lanka, Mrs. Renuka Silva 

1) Introduction of soil doctor kit among the 

farmers in Sri Lanka  

3 months Experts from Land 

Development 

Department/CESRA 
2) Training of farmers for soil doctor kits  3 months 

3) Development of own soil doctor kits 6 months 

Vietnam, Dr. Ngo Thanh Son 

1) Introduction of soil doctors program to 

staff in extension on farmer union 

year 2022 Vietnam 

2) Testing soil at farmer field using soil test 

kits 

year 2022 Vietnam/ Land Development 

Department 

3) Evaluation of results by comparing soil 

test kits from Thailand and Vietnam 

year 2022 Vietnam/ Land Development 

Department 

4) Workshop/Consultation experts on the 

implementation of soil doctors program 

year 2022 Vietnam/ Land Development 

Department 
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5) Development of soil test kits for field 

measurement 

year 2023 Vietnam/ Land Development 

Department 

6) Scale out of soil doctor program in 

Vietnam for sustainable soil and land 

management in Agriculture   

year 2023 Vietnam 

  

  

  

Figure 39  workshop and group discussion by group 3 
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During the workshop, participants visited 2 volunteer soil doctors, 1 .  Ms. Usa Pranpanas, 

a volunteer soil doctor in Rang Bua sub-district, Chom Bueng district, Ratchaburi province and  

2 .  Ms.  Kwanta Sriprasert, a volunteer soil doctor in Berkphrai sub-district, Chom Bueng district, 

Ratchaburi province.  They are outstanding soil doctors who implement new theory agriculture, 

integrated agriculture, including applying the knowledge of agriculture, soil management and 

technology of Land Development Department to their own farming areas for maximum benefit . 

During lessons learned processes, the participants realized how to transcribe lessons learned 

through storytelling and achieved success in the operation of volunteer soil doctors and knowledge 

exchange networks. The main takeaway messages from the lessons learns were: 

   

   

Figure 40 Study visit at Ms. Usa Pranpanas, volunteer Soil Doctor Learning Center. 

3.1 Ms.  Usa Pranpanas, a volunteer soil doctor in Rang Bua Sub-district, Chom Bueng 

District, Ratchaburi Province, is a model volunteer soil doctors with a modern concept who applies 

what has been learned to her own farm.  Ms.  Usa changed from the monoculture farming to 

integrated farming and then apply the new theory agricultural, with a goal of being reduce 

production costs,  being self-reliance and generating income all year round.  The success factor in 

the operation consists of the application of knowledge through trial and error, an open mind to 

accept new theory agricultural, and adhere to the Sufficiency Economy Philosophy, with 

supported by family, government agencies and other networks. Currently, Ms. Usa has established 

a land development technology transfer learning center that is ready to transfer agricultural 

knowledge to other farmers and people who are interested in learning and creating a network of 

farmers to help and advice each other (Figure 40). 
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Figure 41 Study visit activity at Soil Doctor Kwanta Sriprasert Learning Center. 

3.2 Ms.  Kwanta Sriprasert, volunteer soil doctor of Berk Phrai sub-district, Chom Bueng 

district, Ratchaburi province, is a model volunteer soil doctors who systematically integrated 

farming and proportional area allocation. She also experiments with growing plants and fruits such 

as sweet vegetables, mulberry, and passion fruit, etc. In addition, knowledge about crop cultivation 

was also transferred to other farmers, so that farmers could apply the knowledge gained to further 

develop the land more efficiently.  The success factor in the operation consists of the application 

of knowledge through trial and error, including supported by government agencies and farmer 

networks. Currently, Ms. Kwanta has established a land development technology transfer learning 

center that is ready to transfer agricultural knowledge to other farmers and people who are 

interested in learning (Figure 41). 

The study visit with lessons learned is aiming to create academic cooperation between 

researchers and academics at the international level and volunteer soil doctors and farmers 

network.  There was an exchange of knowledge in agriculture, public relations, and building 

international networks.  To develop knowledge and technology on land management and 

agriculture and support information on the development of volunteer soil doctors potential under 

project Development and promotion of soil doctor program for sustainable land and agricultural 

management practices in Lancang-Mekong Countries. 
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1. The 2nd expert workshop on the implementation of soil doctors program in the region 

1.1 Rationale 

The agricultural sector of the Mekong Sub-region faces various problems and challenges, such as 

the deterioration of natural resources, high production cost, water scarcity and flooding,  climate 
change and knowledge of farmers is limited.  These factors affect the ability of agricultural 

production, leading to the problem of income inequality among farmers.  Land Development 

Department, under the supervision of the Ministry of Agriculture and Cooperatives, Thailand,  
realized the importance of soil resources and land use for agriculture that affect regional and  
national economies in the Lancang-  Mekong sub-region.  Therefore, LDD increases efficiency and 

stability of the agricultural production in the country by developing farmers to have readiness,  
knowledge and expertise in agricultural occupation through the Soil Doctor Program.  In the past 

of Land Development Department has supported knowledge, technology, equipment and 
established of soil doctors network.  The network has been continuously developed to successfully 

improve soil fertility and increase agricultural productivity as well as increase the competitiveness 
and alleviate the poverty of farmers. 

Land Development Department organizes a project to develop and promote soil doctor for 
sustainable land management and agriculture in the Lancang- Mekong sub-region which received a 

financial support from the Lancang-Mekong Special Fund, China.  This project aims to exchange 

knowledge and discuss ways to strengthen the soil doctor program in the sub-region to be effective 

and can be extended to various countries in the region.  The 2nd expert workshop on the 

implementation of soil doctors program in the region will be organized to formulate guidelines  
and plan the implementation of soil doctor of the Lancang- Mekong sub- region to promote 

sustainable land management and agriculture. 

1.2 Objective 

1.2.1) To create guidelines and work plan for the implementation of the soil doctor program 
at the Lancang-Mekong sub-region and regional levels. 

1.2.2) To exchange knowledge and technology for sustainable land and agriculture 
management in the Lancang- Mekong sub-region through soil cooperation. 

1.3 Participants 

1.3.1 Workshop participants are personnel from various related agencies, totaling 24 
people, consisting of 

1) Experts in land management for agriculture from countries in the region 

2) Experts from Global Soil Partnership (GSP) and Asian Soil Partnership (ASP) 

3) Experts and officials from the Land Development Department and provincial 
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4) Experts and officials from agencies under the Ministry of Agriculture and 
Cooperatives 

5) Representatives of educational institutions, organizations and farmers 

6) Working Group on the Development and Promotion of Soil Doctors for 

sustainable land management and agriculture in the LMC 

1.3.2 Keynote speakers 

1) 4 foreign speakers 

          2) 2 speakers from the domestic 

1.4 Operating modules 

 1.4.1 CESRA workshop 

1.4.2 Presentations on soil doctor program in Thailand and draft workplan at the sub- 

regional and regional levels. 

1.4.3 Sub-groups of participants to formulate guidelines for soil doctor at the national and 

the Lancang-Mekong sub-regional levels. 

1.4.4 Exchange of knowledge on land management through the farm visit at soil doctors 

and their learning centers for land management 

1.5 Duration and place  

The workshop will be held from 20 - 23 September 2022, a total of 4 days (including 

travel date) in Bangkok, and Ratchaburi province, Thailand. 
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2. Participants 

2.1 Experts and officials from the Land Development Department  

 

No Name-Surname Position  Office 

1 Mr. Prasert Thepnorapapai Director of Research and 

Development for Land 

Management Division 

Research and Development for 

Land Management Division 

2 Mr. Pramote Yamclee Expert on Land Degradation 

Management 

Research and Development for 

Land Management Division 

3 Ms. Bunjirtluk Jintaridth Expert on improvement of 

acidic soil 

Research and Development for 

Land Management Division 

4 Ms. Sunsanee Arunyawat Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

5 Ms. Prapa Taranet Agricultural Research 
Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

6 Ms. Kamalapa Wattanaprapat Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

7 Ms. Kwanhathai Pansri Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

8 Ms.  Pornpat Nopmalai Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

9 Ms. Thanomkwan Thipawong Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

10 Ms. Isariya Meesing Agricultural Research 
Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

11 Ms. Apuntree Prueksapong Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

12 Ms. Apasiree Meeklang Agricultural Research 
Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

13 Ms. Nisuda Thongkampan Agricultural Research 

Officer, Senior Professional 

Level 

Research and Development for 

Land Management Division 

14 Mr. Sarunnop Inthasen Agricultural Research 

Officer, Professional Level 
Research and Development for 

Land Management Division 
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No Name-Surname Position Office 

15 Ms. Panisara Thongtuam Agricultural Research 

Officer, Professional Level 
Research and Development for 

Land Management Division 

16 Mrs. Kreeyaporn Devahastin Plan and Policy Analyst, 

Senior Professional Level 
Planning Division 

17 Mr.Konphong Khanachaiwirut Plan and Policy Analyst, 

Practitioner Level 
Planning Division 

18 Mr. Kridsopon Duangkamol Soil surveyor, Senior 

Professional Level 

Soil Resources Survey 

19 Ms. Saranya Norkaew Soil surveyor, Professional 

Level 
Soil Resources Survey 

20 Mr. Surachet Narabhat Scientist, Senior Professional 

Level 

Office of science for land 

development 

21 Mrs. Kamarin Nimnualrat Scientist, Senior Professional 

Level 

Office of science for land 

development 

22 Ms. Sasirin Srisomkeaw Agricultural Research 

Officer, Professional Level 

Policy and Landuse Planning 

Division 

23 Mr. Weera Pathakheenang Photogrammetrist, 

Professional Level 

Information and 

Communication Technology 

Center 

24 Mr. Worawat Sirisak Dissemination Technical 

Officer 

Office of the secretary 

25 Ms. Onpreeya Changduangjit Public Relations Officer Office of the secretary 

26 Mrs. Suwannapha Boonjongrak Agricultural Research 

Officer, Senior Professional 

Level 

Land development office 4 

27 Ms. Kanyaporn Sungkaew Agricultural Research 

Officer, Senior Professional 

Level 

Land development office 4 

28 Mrs. Pornpana Phothinam Agricultural Research 
Officer, Senior Professional 

Level 

Land development office 5 

29 Ms. Juraiporn Kaewthip Agricultural Research 

Officer, Senior Professional 

Level 

Land development office 6 

30 Mr. Ekapop Kantup Agricultural Research 

Officer, Professional Level 

Land development office 6 

31 Mrs. Chatnapha Promlongongwan Agricultural Research 

Officer, Senior Professional 

Level 

Land development office 7 

32 Ms. Naralak Tana Agricultural Research 

Officer, Professional Level 

Land development office 7 
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No Name-Surname Position Office 

33 Ms. Mayuree Obsuk Director of Sukhothai Land 

Development Station  

Land development office 9 

34 Mr. Natawoot Jounsong Agricultural Research 

Officer, Senior Professional 

Level 

Land development office 11 

35 Ms. Pilatluck Lioroongcharoen Agricultural Research 

Officer, Professional Level 

Land development office 12 

36 Ms. Kanokporn Thongrod Agricultural Research 

Officer, Practitioner Leve 
Land development office 12 

37 Ms. Sirikarn Koedporn Agricultural Research Officer Research and Development for 

Land Management Division 

38 Ms. Siriluck Sirisap Agricultural Research Officer Research and Development for 

Land Management Division 

39 Ms. Chotikarn Nichakosol Agricultural Research Officer Research and Development for 

Land Management Division 

40 Mr. Jirapat Tuntrachanida Agricultural Research 

Officer, Practitioner Level 

Research and Development for 

Land Management Division 

41 Mr. Apisit Boupai Agricultural Research 

Officer, Practitioner Level 

Research and Development for 

Land Management Division 
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2.2 Experts from other organization and partner countries  

 

No Name-Surname Position  

1 Dr. Seng Vang  Department of Agricultural Land Resources Management 

(DALRM) 

2 Mr. Phy Chhin Department of Agricultural Land Resources Management 

3 Mr. Pawan Kumar Patanjali Organic Research Institute 

4 Mr. Sisavath Phimmasone Department of Agricultural Land Management (DALaM) 

5 Mr. Sinouane Souvong Department of Agricultural Land Management (DALaM) 

6 Dr. Zaw Naing Mandalay Technology Co.,Ltd 

7 Mrs. Renuka Silva Department of Agriculture 

8 Dr. Ngo Thanh Son  Vietnam National University of Agriculture (VNUA) 

9 Mr. Saowanuch Tawornpruek Head of Department of Soil Science, Faculty of Agriculture 

10 Ms. Usa Pranpanas Volunteer Soil Doctors 

11 Ms. Kwanta Sriprasert Volunteer Soil Doctors 
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3. Activities during workshop 
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4. Activities during lessons learned at the Land Development learning center  
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5. Presentations during the workshop 

 

1.  Mr.  Pramote Yemclee, Expert on Land Degradation Management, Research and 

Development for Land Management Division, Land Development Department. 
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2.  Mr. Attaya Phinchongsakuldit, Director of Information and Communication 

Technology Center 

 

 

 



P a g e  | 52 
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3. Prof. Dr. Tang Ya, Sichaun University, China 
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4. Dr. Ngo Thanh Son, Vietnam National University of Agriculture, Vietnam 
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5. Mr. Phy Chhin, Bureau of Agricultural Crop Zoning, DaLRM, Cambodia 
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6. Dr. Pawan Kumar, Patanjali Organic Research Institute, India 
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7. Mrs. Kamarin Nimnuanrat, Director of Soil Mineralogy and Soil Micromorphology 

Research Group, Office of Science for Land Development, Land Development Department . 
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