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&) Nanhua State forestry on mushroom planting base.
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Kunming LinXia Economic Demonstration Base Fuminfeng Forestry Planting and

Grassland Demonstration Base



Yipinglang under forestry herbal seeding and planting base



Wase under forestry herbal base



Nanhua State forestry on mushroom planting base



Afttachment journey of Apiwat at Yunnan Academy of Forestry
and Grassland

Mr. Apiwat Uaareeleat
1. Introduction

Yunnan Academy of Forestry and Grassland Sciences (YAFG) was founded in
1959. Its main responsibility is to research important scientific and technological
advancements such as creating innovation in forest and grassland seed industry,
forest and grassland resource cultivation, efficient utilization of forest and
grassland resources, ecological protection and restoration, forest and grassland
disaster prevention and control, protection of rare and endangered plants and
animals, forest and grassland equipment and information, and forest and
grassland culture communication. etc.

These achievements of forestry and grasslands promote the result of research to
farming organizations. Moreover, the Academy proceeds to training and
transferring of scientific and technological achievements and practice these in
the forestry and grassland. Furthermore, this Academy is also responsible for
carrying out academic exchanges, scientific and technological cooperation, and
providing advice on forestry science and technology both domestically such as
the Yunnan province and internationally like those in South Asia and South East
Asia. Providing services both in Yunnan Province and overseas, especially in
South Asia and Southeast Asia.

Academic exchange and training between Thai Natural Resources and
Environment Agency with YAFG has been ongoing since 2019 under the
Thailand-China Environmental and Forestry Cooperation Agreement. This
cooperation not only strengthens Thailand's potential in forest management, but
it also helps create a balance between conservation and development, such as
utilization of forests without destroying the ecosystem which is an approach that
both Thailand and China give importance to.

2. Objectives of the study

The focus of this study is on forest restoration in mountainous areas with steep
slopes using agroforestry systems. The northern region of Thailand is
characterized by high mountains, with an area of 67.22 million rai
(approximately 107 million acres) located more than 500 meters above sea level.
This area is a crucial watershed for Thailand and should be preserved as a forest.



However, it has been converted into a large-scale residential and monoculture
agricultural area, primarily for corn production.

The Royal Forest Department has implemented a project to solve the problem of
settlements and farming in national forest reserves in the uplands. This project
allows people to live and farm in the area, while also supervising and controlling
land and forest use under the principles of conservation and sustainable
development. Farmers are encouraged to plant trees that are suitable for the local
conditions. However, only a small number of farmers have shown interest in
participating in the project. This is because most farmers are still not confident
about the income that will replace their traditional corn cultivation.

This study aimed to study successful agroforestry models in Yunnan Province,
including biodiversity conservation, soil and water conservation, and socio-
economic aspects, to apply the results to the planning of agroforestry crops in
northern Thailand.

3. Topics of the study and operational framework

The topic of this study visit and experience exchange is a comparative research
study on the cultivation of ground crops in Yunnan and northern Thailand
between March and May 2025 in the arcas of Kunming, Nanhua and Dali, with
the following framework:

3.1 Conduct a literature review, which includes policies on understory tree
planting in Yunnan. Market Analysis Report Planting techniques and research
and it also covers forest land use regulations, standardization, certification, etc.
related to understory herbal cultivation. It also reviews policy literature and
research on understory planting in northern Thailand. This entire literature
review is to be completed by March.

3.2 Conduct a detailed field survey in Kunming Nanhua Dali and other places to
gain a deeper understanding of the cultivation of Bletilla hyacinthina,
Polygonatum odoratum (Mill.) Druce, and edible fungi under the forest floor
such as Stropharia rugosoannulata by recording economic, social and
environmental data before and after the project implementation which was
carried out during April.

3.3 Summarize data obtained from the field to prepare a report on the results of
the study tour. By conducting a comparative analysis of the key factors that
make the development of the subsoil plantation industry in forests in China and
Thailand successful, the factors considered include economic, social and



environmental factors according to the global standard criteria such as
Sustainable Development Goal 15 (SDG 15) and Business Ecosystem
Management (BEM). The preparation of the report will be completed by May.

4. Results of operations
4.1 Literature review
4.1.1 Research on agroforestry techniques and patterns in China

The patterns of agroforestry in China vary depending on the terrain, climate, and
natural vegetation. This study compiles the results of research on agroforestry
patterns in southern China, which has a subtropical to warm climate, as follows:

Jiao Dongbin ( 2025 ) analyzed the technical and economic efficiency
models of forest floor resource development in Yunnan by comparing the
production efficiency and economic efficiency of four agroforestry models: 1.
Walnut and konjac planting , 2. Rubber and konjac planting, 3. Mushroom
planting in the original forest, 4. Herb planting in the original forest. The results
of the study found that all four models can effectively promote ecological
development and generate income for farmers while waiting for wood products.

Xue Wen Ze ( 2024 ) studied the cultivation technology of Polygonatum
sibiricum i the rotation under the forest of Fuyu Mountains . Polygonatum is a
high-priced medicinal plant, ranging from 130 to 150 yuan per kg. And the
amount of polygonatum from the forest has decreased. This research therefore
studied the suitable characteristics for planting polygonatum under the forest,
which requires a forest canopy density of about 0,5-0.7 to allow sufficient
sunlight to pass through, an altitude of 600-1,400 m above mean sea level, a
slope of less than 35 degrees, a soil layer thickness of more than 35 cm, and a
humus thickness of more than 8 cm. Planting with seeds will yield when it is 5
years old, while planting with rhizomes will take 3-4 years.

WEN Ding-mei (2024) studied the influences on the quantity and quality
of medicinal plants grown under forests , showing that the complex and variable
factors of light, temperature and moisture, and soil factors (eg fertility, acidity
and alkalinity, and microorganisms) under forest floors can affect the yield and
quality of medicinal plants to different degrees through physiological activities
such as photosynthesis and respiration, resulting in significantly increased or
decreased yield and quality compared to those grown in the open field.



Peng Lun (2024) Study on the mechanism of impact with alternating
Chinese herbal plants under the forest floor on the forest ecosystem found that
many herbs planted under the forest floor can grow well, have high quality and
provide higher medicinal substances than those planted in general. This is
because Chinese herbal plants can become part of the forest ecosystem that
supports the circulation of minerals, creates secretions from the roots,
decompose organic matter and stimulate the work of microorganisms. On the
contrary, some herbal plants create chemicals that inhibit the growth of other
types of trees. Theretore, the planting pattern should consider the species to be
planted together, as well as the density of the herbal plants to be planted, so as
not to affect other types of plants sowed together.

Gui Qin (2023) studied the planting of five Chinese medicinal plants
under the Pinus massoniana forest floor in Guizhou Province, namely Sa/via
miltiorrhiza, Polygonatum kingianum, Pairs polyphylla, Epimedium sagittatum
and Dendrobium officinale, under different environmental conditions, namely,
the age of massoniana pine (LY), and the canopy gap (LX). The results showed
that only P. kingianum planted in the forest plot was more economically viable
than planting in the open ground. However, planting the other four medicinal
plants in the pine plantation was less economically viable than planting in the
greenhouse or open ground. However, if interplanting in the pine plantation is
considered, it can add value to pine plantation and make the investment in pine
plantation more economically viable.

Huang Xiaotang (2023) studied the planting methods and trends of co-
planting of Chinese herbal plants under forest gardens in Guangxi Province.
Due to the high demand for natural Chinese herbal plants, the concept of
creating a new type of forest garden has emerged, focusing on understory herbal
plants rather than just using wood. The forest garden in Guangxi Province is an
example of successfully transforming the traditional forest garden into a forest-
bottomed herbal garden. This article summarizes the factors to consider when
planting herbal plants in forest gardens as follows:

1) Subtropical monsoon climate, average temperature 21.6 degrees
Celsius, average rainfall 1,300 mm, sunlight 1,827 hours per year, no frost,
elevation 200-400 m, soil well drained, PH 4.4 — 5.6.

2) Planting patterns are divided into 2 patterns: 1. Planting according to
Chinese medicine principles, which means matching herbal plants with types of
trees found in the forest. 2. Planting according to the principles of suitability of
climate, sunlight, soil, and humidity. In addition, a varicty of planting types is
considered in order to harvest products in rotation throughout the year.



3) Management of herbal plants in different plots according to their
characteristics

3. 1) Herbaceous plants are suitable for forest gardens with
moderate shade.

3.2 ) Shrub herbs: Select shrubs that are highly shade-tolerant. The
density of the shrubs should be strictly determined.

3.3 ) Vines are managed similarly to shrubs, but may require
pruning and the creation of scaffolding for support.

3. 4) Mixed planting of all 4 groups of plants with mixing ratios of
1:1, 2:1 and using Three Fills, Two Tamps, One Lift planting , which is a
scientifically proven tree planting technique widely used in Chinese
forestry, allowing the roots of the seedlings to have the best contact with
the soil, increasing water storage and increasing the survival rate of the
seedlings.

Ahebota Hazitai (2023) studied Cardamon (dmomum tsaoko) agroforest
is important habitat for skywalker hoolock gibbon (Hoolock tianxing) in Mt.
Gaoligong, Yunnan, China. By comparing the livelihood of skywalker hoolock
gibbons living in agroforestry systems with C ardamom as a ground plant with
well-preserved natural forests, the study found that such agroforestry requires
large trees to provide shade for C ardamom, a ground plant. This makes the area
have an ecosystem similar to a natural forest, where skywalker hoolock gibbon
can live and reproduce. This agroforestry model should be supported because
planting C ardamom to replace tribal agriculture alleviates poverty in rural arcas
and promotes biodiversity conservation and sustainable development.

Li Qi (2020) studied the cultivation of Salvia miltiorrhiza under the
Masson pine forest area. The study results found that the planting of Salvia
miltiorrhiza under the Masson pine forest area found that the appropriate
characteristics were planted at a distance of 30 x 30 cm. The canopy density was
0.4 - 0.7. From the soil nutrient test, it was found that manure, phosphorus and
potassium should be added in the first 4 months and nitrogen in the last 4
months. When the canopy density is more than 0.7 and the planting distance is
less than 40 The accumulation of active ingredients will increase according to
the decrease in planting density and the density of the canopy under the forest.
The sample plot with the highest accumulation of active ingredients is the
planting density of 40 x 40 cm. The canopy density is less than 0.4. The
accumulation of danchen ketone and valvianolic acid B In the sample, the
increase was 45% and 56.1% respectively, which were higher than the national



standard of 80% and 183%, and the planting of Salvia miltiorrhiza under the
Masson pine forest area in this way could increase the income of forest garden
farmers by 846.79 yuan/mu.

Yerlan Duychanbeck (2019) studied the cultivation of grass for animal
feed in a pear orchard. To examine the impact of planting Sudan grass in fragrant
pear orchards, a famous fruit of western China. The results showed that
alternating planting of Sudan grass in fragrant pear orchards can be cut and sold
3 times per year. The appropriate planting distance is 1.5-2.5 m from the trunk.
The yield will decrease due to the shade of the fragrant pear trees. Planting grass
at this planting distance can also increase soil organic matter and N significantly
compared to plowing the area to make it open. Finally, it was found that planting
Sudan grass did not affect the quantity and quality of aromatic pear production.

Wu Yuanmei (2017) studied the planting pattern of Sarcandra glabra.
under cucalyptus forest plantations. By comparing the 3 forms of eucalyptus
forest plantation, namely 1. Planting only eucalyptus forest, 2. Planting
Sarcandra glabra interspersed with eucalyptus forest without fertilizing, 3.
Planting Sarcandra glabra interspersed with eucalyptus forest with fertilizing,
from all 3 forms, it was found that the form with Sarcandra glabra interspersed
had no effect on the growth of the eucalyptus trees. When considering the cost-
effectiveness of the 20-year operation, it was found that the model with
Sarcandra glabra planted in eucalyptus plantations without fertilizer was the
most cost-effective model, with a net benefit of 11,859.9 yuan/ hm2 per year,
while the plot without Sarcandra glabra planted in eucalyptus plantations had a
net benefit of only 526.2 yuan/ hm2 per year.

From the collected articles, it was found that the factors considered in
planting ground crops in agroforestry systems in China include factors such as
canopy density, which affects the amount of light reaching the forest floor,
temperature, humidity, and soil. In addition, the ecosystem that supports each
other in the ecosystem must be considered because some plants can produce
chemicals that inhibit the growth of other plants. For areas with high slopes, soil
and water conservation measures must be added, such as terrace planting. In
addition to the agroforestry model in China, there is an interesting agroforestry
model with coffee as a cash crop that can be adapted to southern China as
follows:

Markos Makiso Urugo (2025) Study of Ethiopian coffee varieties,
production systems, geographic traceability and compliance with EU
deforestation regulations. In Ethiopia, there are four different coffee growing
patterns:



1. Forest coffee production system. Coffee grows naturally. Farmers will
protect the forest areas where coffee is located from being destroyed and
create trails into the forest to collect coffee beans only.

2. Semi-forest coffee Production system is a coffee planting system
similar to the Forest coffee system, but it is managed to provide enough
sunlight without blocking the coffee too much, and weeds are managed to
prevent them from competing for water and fertilizer.

3. Garden coffee production system is the process of bringing coffee
seedlings from the forest to plant near the residence. This type of coffee
plantation is small and planted under the shade of trees or fruit trees and
other agricultural plants,

4. Plantation coffee production system a production system for improved
coftfee on systematically prepared land under the shade of trees, using
improved seedlings, proper spacing, mulching, fertilizing, weeding, shade
control and pruning.

All of these methods are recognized by the EUDR as a zero-deforestation
coffee production method, with traceability of the coffee beans using
technologies, metabolites and isotopes.

Clement Rene (2018) studied the effects of tree canopy on soil nutrients
and agroforestry coffee production in Yunnan Province. The aim of this research
is to study the transition period from monoculture coffee to agroforestry. Since
previous studies only studied complete agroforestry systems, there is a gap in
knowledge. This research aims to support the transition from monoculture to
agroforestry in Pu'er and Xishuangbanna . The first step is to survey the shade
tree species in Pu'er and Xishuangbanna. The survey found 29 species, which is
higher than the standard of agriculture, which is only 15 species. From the 29
species, 3 shade tree species were selected, which are the 3 most commonly
planted in agroforestry systems: B. javanica, C. camphora., and Jacaranda
mimosifolia. The coffee plantations selected for this study have only been
converted to agroforestry systems for 4 years. Soil samples were collected for
analysis of nutrients and soil organisms such as earthworms and microorganisms.
The analysis found that the 3 tree species in the agroforestry coffee plantations
help improve soil fertility. They have enzyme activities from microorganisms in
the soil throughout the year. In addition, the soil water profile also shows the
soil's ability to retain sufficient water. For the study on the yield and quality of
coffee beans grown under the three types of trees, it was found that there was no
effect on the quality of coffee. However, cotfee trees grown under C. camphora
gave significantly lower yields. This is because C. camphora has a dense canopy,



providing more shade than other trees. Therefore, farmers who choose to grow
C. camphora together with coffee should prune the branches appropriately.

4.1.2 Articles and policy analysis on promoting agroforestry and
forestry industries in China

China has been emphasizing the importance of planting understory trees in
forest areas. This model is a new direction for China's forestry industry, which
was originally focused on planting forests for timber. The strategies that address
the development of new forestry industries that follow from promoting
understory planting are as follows:

Huang Luping ( 2024 ) analyzed the strategy for developing the forest
economy and promoting the sustainable use of forest resources, citing the need
to develop forest understory work because it helps increase employment,
improves the quality of life of local people, and expands into industries related
to development, such as food and medicine. It may also expand into tourism,
sports, and culture. The characteristics of the forest economy that need to be
developed are:

1. It has a balance between short-term and long-term utilization by

combining various forest utilization patterns.

2. It has the characteristics of developing techniques and research to

increase productivity, such as planting techniques, breeding, etc.

3. It has the characteristics of attracting investment from outside or

private sectors, in addition to investing in reforestation and creating
local employment.

Duan Jialong (2024) conducted an assessment of the economic policy
strategies of the lower forest area. And there are 3 policy suggestions for policy
problems as follows:

1. The preparation of the forest economic development plan should
integrate both short-term and long-term goals. Importantly, the plan
lacks linkage with other relevant organizations, such as the Department
of Revenue and Finance. For example, the financial support plan to
create incentives for farmers or investors to participate in the forest
economic model, etc.

2. The forest economy model is a complex economic model with diverse
products and management, but there are only a limited number of
agencies for each regional mission. Therefore, tasks should be
distributed to the local level, including improving the methods,
processes, and standards for monitoring and evaluation.



3. The policy objectives should be clearly explained and emphasized, and
prioritized, indicating clearer steps towards success.

Tian Xiaokun (2024) Analysis of the potential of food sources from
forests and grasslands in China By using consumption data and market data to
analyze the potential to lead to planning and future food policies in China. From
the statistics, it was found that China's forest food production is as much as 2
X.108 Tons or 130 kg per person, accounting for 10 percent of China's total food
system, is the third largest agricultural product in China after grains and
vegetables. Examples of forest food products include oil seeds, wild fruits and
vegetables, mushrooms used as food and herbs (the world's largest producer),
edible insects, spices, and Chinese medicinal plants. According to domestic
consumption data, China currently consumes 140 kg of forest food per person,
which is insufficient and the demand for forest food is increasing significantly
because people have a better quality of life and believe that forest food is clean
and safe. Therefore, this article proposes a plan to develop the potential of forest
food production to support consumption in 2030 as follows:

1. First-level growth potential refers to products that have been developed
to a large extent at present, but can still be further developed through breeding
and method improvements. It is expected that in 2030, the production will be
8.9x107

2. Second-level growth potential means that it has been surveyed and
found to be used but is not currently being produced on a large scale. However,
there is a good trend in developing its use, which requires some time to improve
the variety and appropriate methods for planting. It is expected that in 2030, it
will have a yield of 2.3 x107Ton

3. The third stage of growth potential refers to plants from the forest that
are normally not used at all, but can be studied for use in case of emergency. It is
expected that in 2030 there will be a yield of 1.1 x107Ton

Including only growth potential under normal conditions, ie levels 1 and
2, the total yield will be 3.05 x108Ton. Group with high potential for
development (high market demand)

1. Oilseed crops, such as walnuts and Castanopsis caryophyllus , are
characterized by fast growth, high yield, high oil content, and low
production cosfts.

2. Potential of animal feed crops Due to the increasing trend of meat
consumption in China, it is necessary to import corn and soybeans for



animal feed. Therefore, there should be research on more than 200 types
of coniferous plants to replace corn and soybeans.

3. Potential: There are more than 500 species of perennial agricultural crops
in China, only 20 species have been developed for cultivation, but the
yield is still low, such as chestnut, oak, hazelnut and others.

Finally, in addition to giving importance to breeding technology, cultivation and
product research, what is equally important is the development of market
mechanisms to develop the forest food industry by creating knowledge and
understanding and research results that show the benefits and nutritional value
of forest food, using new marketing channels that reach the main consumer
group, which is the new generation and health-conscious group.

Yang Guolin (2024) studied the problems in forestry economic
development and sustainable management strategies. And he summarized 5
issues in the development of China's forestry economy:

Laying an unreasonable foundation for forestry economy, especially
soil, such as planting herbs with a slope of more than 35 degrees and
thin soil surface, causing herbs to grow poorly and causing soil erosion
problems, etc. And finally, it is not worth investing in planting.

The structure of the forestry industry is single, focusing only on rural
development, and most industrigs are primary, cannot create added
value, and are vulnerable to price fluctuations due to the narrow
market,

The development level of forestry economic industry is still low,
production still has high unit cost, the industrial chain is short,
upstream and downstream are not connected, there is no competition
due to limited market, and there is no connection between producer
and market demand.

Neglect of environmental and ecological protection measures,
especially chemical contamination and soil erosion due to inappropriate
land use.

Insufficient project funding: There is only one source of funding for
the development of the forestry industiry, which is the government.
There is still a lack of investment from other sectors due to unclear
returns and low returns compared to other types of projects.

Huh Dong (2024) analyzed the current situation and measures to cope
with the development of forestry economy in Pingliang City. Taking Pingliang
City as an example, it has successfully developed its forestry economy based on
the concept of “two mountains”, namely, alleviating poverty and reforming the



forest rights system together with promoting environmentally friendly growth,
such as developing eco-industry, industrial ecology and the integration of
forestry and tourism, achieving the goals of increasing farmers' income,
increasing green space, improving efficiency, ecological services and
revitalizing rural areas. Pingliang's new forest economy model is a development
of various forest utilization models, emphasizing the protection of the ecosystem
and benefiting the people. It is based on a 3D forest management model that
integrates reforestation, propagation, and utilization of forest landscapes, such
as forest protection for public welfare, returning agricultural areas to forests, and
creating fruit-tree economic forests. The tangible forest industry system includes
mixed forestation with fruit trees, forest livestock, collection and processing of
forest products, and development of reforestation and farmhouses for tourism.

Overall, China has policies supporting the form of agroforestry, especially
shade-tolerant ground crops, which have changed the form of the forestry
cconomy from the original focus on wood production alone. The research and
development of the form of planting under trees in the past has led to the policy
of promoting the form of agroforestry being initially successful, namely
increasing income for forest farmers and the general public, receiving fresh,
clean and safe food and herbs from the forest. However, there are still many
policy issues that need to be addressed, such as processing, upgrading research
on food and medicine from forest food plants, creating farmer networks in the
form of enterprises, and most importantly, working together in an integrated
manner from various sectors to create an atmosphere of openness for investment
in the forestry industry.

4.1.3 Review of literature on watershed management and agroforestry
systems in the highlands of Thailand

Headwater arca or head watershed ecosystem

There are two important components: structure and functional operation. The
details are as follows:

1. Structure of the ecosystem is the various factors that make up the shape
of the upstream ecosystem. It can be divided into { 1) variable factors that
cannot be controlled but are the driving forces that cause the ecosystem to
function, such as rainfall and energy from the sun. { 2) fixed internal factors
include topography that controls the flow of surface water, and soil types that
control the flow of subsurface water. ( 3 ) interconnected factors include the type
and amount of ground cover plants, such as forests and agricultural plants. These
factors or components will act to divide the rainfall that falls each time.



2. Functional work is a process that links various elements of the forest
ecosystem structure together, such as the process of water and nutrtent
circulation, the process of energy circulation, which both elements, the structure
and the functional work of the ecosystem, will result in the provision of services
of the upstream ecosystem that are beneficial to humans. Important ones include
providing wood and forest products, controlling the absorption of rainwater by
the soil and the drainage of water from the soil layer into the stream, controlling
soil erosion, alleviating severe weather, being a natural learning resource, and
being a place for recreation.

Degraded watershed areas are caused by many factors, such as encroachment
and conversion of forest areas to other types of land use that are not suitable for
the potential of that area. Therefore, it is necessary to have measures to restore
watershed areas that can be done by:

1) Allowing for natural replacement is popularly used in areas of forest that have
been destroyed over a small area, where soil fertility and drainage efficiency of
the area have not changed much.

2) Planting and reforesting is popularly used in forest areas that have been
destroyed over a large area and forest areas that have deteriorated due to
repeated land use. This is so that the trees planted will help reduce the time it
takes for the area to develop more quickly ( Phongsak Wittawachutikun , 2002 ).

Watershed classification

Watershed classification Refers to the division of land in a watershed area
according to physical characteristics and hydrological and natural resource
potential for the benefit of efficient resource and environment management in
that watershed (Samakkhi Bunyawat,1992), focusing on the characteristics of
the area for soil erosion and environmental vulnerability as the main practice in
defining the boundaries. Areas with fragile soil and environment that are prone
to erosion must be preserved as watersheds. Areas that are resistant to soil
erosion can be used for other appropriate activities in order.

Determination of Watershed classification in Thailand from 1985-1995 by
classifying watershed areas into 5 levels according to importance in controlling
the ecosystem and sensitivity to development of the main watershed, along with
setting measures for land use at each level to be correct and appropriate
according to academic principles and the potential of the area, giving importance



to the control and use of watershed areas and using them as a framework for the
operations of relevant agencies and sectors. {Wirun Samlirat , 2023 ) as follows:

Ist level watershed area is a mountainous area, the upper part of which
has a very steep slope. The soil has a high erosion resistance and should be
reserved as a conservation forest . The headwater area of the stream National
parks and wildlife sanctuaries in particular, because they can easily and severely
impact the environment from land use changes. They are divided into 2 sub-
levels: Class 1A watershed areas include watershed areas that are still in pristine
forest condition, and Class 1B watershed arcas are arcas where most of the forest
has been destroyed, modified, or changed for development or other forms of
land use before 1982 .

2nd level watershed area It is an area on a hillside with a steep slope to a
very steep slope. The soil has a lower erosion resistance than 1 * level
watersheds. It is an area that should be preserved for use as a commercial forest,
This area is suitable for being a watershed at a level lower than 1st level
watersheds. The watershed area of this level can be used for other important
benefits, such as mining.

3rd level watershed area It is a hillside area with a moderate slope (gentle
slope). The soil has a moderate erosion resistance. It is an area that can be used
for both logging and mining. Pastures are suitable for growing perennial crops
(horticulture) , but strict soil and water conservation measures must be
implemented.

4th level watershed area It is a flat, gentle slope area suitable for growing
field crops, fruit trees, and pastures. However, measures must be taken to
prevent soil erosion. The forests of this watershed have been encroached upon
and cleared for use, mostly for agronomy.

5th level watershed arca This area is generally flat or gently sloping or
lowland suitable for paddy fields without the need for erosion control measures.
Most of the forest in this area has been cleared for agricultural purposes,
especially rice farming and other activities.

Policy on land allocation for community use

The National Land Policy Committee has implemented a policy to
allocate land for farming to communities in watershed areas (class 1 and 2
watersheds and protected forest areas under the law) using tools and spatial
management mechanisms of law enforcement agencies and proposing target



areas and frameworks for measures to address housing and farming problems in
forest areas.

The Community Land Allocation Manual (2023) states that there are
people living and farming in watersheds, levels 1 and 2 (with a slope of more
than 35 %) , amounting to 4.9 million rai, and in watersheds 3 , 4, and 5 ( with a
slope of less than 35 %) , amounting to 7.6 million rai. Therefore, the areas and
measures used for implementation have been divided into 4 groups:

1. The group that is in the area with a slope of less than 35 % lived before 30
June 2002 .Non-regulatory measures on land use

2. The group that is in the area with a slope less than 35% living after June
30, 2002 Measures to enforce the planting of at least 50 % of forest trees

3. The group that is located in the slope area of more than 35% lived before
30 June 2002.Support measures requesting cooperation in agroforestry
cultivation with at least 20 % forest trees and control of the use of
agricultural chemicals

4. The group that is in the slope area more than 35% lived after June 30,
2002.Measures to support the enforcement of at least 70% tree planting
and control the use of agricultural chemicals.

Agroforestry patterns in Thailand

The Royal Forest Department ( 2017) defined the agroforestry system and
agroforestry patterns in Thailand as follows:

Agroforestry is a form of agriculture that allocates space for mixed use in
a way that is appropriate and close to the natural forest ecosystem. In one area ,
many things are combined, such as growing agricultural crops, planting forest
trees, raising animals, fishing, and raising aquatic animals, not just rice farming
or forest planting alone. The aim is to create a balance with the environment,
economy, and society in the long term.

Agroforestry has the following main advantages that meet the needs and
are beneficial to plants, people, animals, and the environment:

1. Preserve the environment and increase the abundance of natural resources
because agroforestry is the integration of diverse plants and animals,
resulting in a more complete ecosystem.

2. Increase the yield because agro-cycling farming will create mutual
support for various nutrients that plants and trees need, including
sunlight and sufficient water in the soil. In addition, animal manure



can be used as fertilizer to provide the right amount of nutrients
and sunlight, allowing plants and trees to grow to their full
potential.

. Conserve biodiversity, both plant and animal species, because

agroforestry is a single area that combines plants, trees and animals
in one place, making it a way to conserve all of this at once.
Reduce forest encroachment, develop forest and agricultural areas
to coexist because when forest areas are combined with agricultural
areas, those who intend to encroach will not dare to go and destroy
arcas that are intended to create productivity and sustainability.

Agroforestry, or agriculture that combines plants, trees and animals, can
be done in many forms. Each form has different characteristics of the
area and various facilities that must be carefully considered before doing
agroforestry. There are 5 main forms as follows:

1.

Home garden style agriculture It is the planting of trees and crops
in multiple layers. Focusing on planting fruit trees that produce
edible fruits and wood for household use to produce firewood and
charcoal.Herbs and vegetables include rose apple, custard apple,
lemongrass, moringa, star gooseberry , and acacia. This type of
agriculture is suitable for limited areas such as backyards.

. Agroforestry with trees interspersed with ficlds or grasslands

Agroforestry with trees inserted into fields or grasslands is suitable
for areas that are both high and low. Trees are planted in areas that
are not suitable for crops, such as hills or areas with standing water,
and crops are planted on flat or uneven ground.

. Agroforestry with trees surrounding the fields It is an agricultural

cycle in which trees surround a field in a lowland area or planting
trees around a rice field, which is an area with strong winds and
crops are at risk of being directly damaged by storms. Planting fast-
growing trees around the embankment will increase Moisturizes
and provides shade and wind protection for rice fields. Be careful
not to let the surrounding trees get too close together.
Agroforestry with alternating strips of trees and crops is an
agroforestry that is suitable for areas with long, steep slopes and a
lot of water erosion. It is made by making strips of trees, planted in
two to three rows, alternating with crops at intervals, planted across
the slope to help maintain topsoil and, in the future, to create
natural soil terraces for the area over a long period.

Agroforestry uses land rotation to grow trees, crops and raise
animals. It is an agroforestry practice that is suitable for medium to
large-sized areas that have enough space for both crop rotation, tree



plots and rotating livestock to restore the fertility of the ecosystem
and the land in a complete way.

4.1.4 Research on agroforestry systems in Thailand

Department of National Parks (2021) studied and proposed a model
for creating ecological forests for the security of people in conservation
forest areas. Which is the planting of forests that are suitable for the area
of the people living in the conservation forest area. Therefore, it focuses
on selecting tree species from forest plants that help restore the
ecosystem and economic forest plants as the main ones. They are planted
mixed with some agricultural plants that can adapt to be planted together
in the same area. The planting principle is called the 7-layer ecoforest
model , which consists of 1. Single crown trees 2. Upper crown trees 3.
Upper-lower crown trees-shrubs (pioneer trees) 4. Lower crown trees 5.
Shrub canopy 6. Forest floor layer 7. Vines-epidermis layer 8. Aquatic
plant layer On a plot of 10 x 10 square meters, one large tree, two
medium-sized trees, four small trees, and two pioneer trees will be
planted. Shrubs will be scattered in the gaps. The planting of plants in
the form of an ecological forest that also includes agricultural crops has
been successfully implemented. This ecological forest garden is more
than 10 years old, has a high level of biodiversity, and has an economic
value of 21,840 baht/rai, which is two times higher than agricultural
plantations aged 4-9 years and 30 times higher than monoculture fruit
trees aged 1-3 years.

The Agricultural Land Reform Office (2021) has collected data on
intercropping and mixed farming as an alternative to reduce risk for
rubber farmers. Which summarizes the appropriate mixed rubber
plantation guidelines as follows: 1. Intercropping with rubber is planting
annuals or field crops that require light, planted between the rows of
rubber trees. This type of planting is done when the rubber trees are no
more than 4 years old. 2. Intercropping with rubber is planting plants that
can grow well in shaded conditions. Recommended plants are herbal
plants such as ginger and galangal, non-ornamental flowers such as
anthuriums, fruits such as salak, mangosteen, and edible vegetables such
as morning glory, asparagus fern, and satao. In addition, a greenhouse
can be built to grow mushrooms, raise animals, and insects in the rubber
plantation. 3. In planting forest trees in a rubber plantation, select forest
trees that are tolerant of shade conditions, and plant them mixed in the
middle of the rubber plantation rows and replace the replanting of rubber
trees. Recommended forest tree species include rubber tree, golden teak,



and yam hom. Although the rubber plantation model presented does not
yield as good results as monoculture, it is found that planting a variety of
plants in a rubber plantation is more worthwhile.

Panida Kachina (2021) conducted a research on the Impact of sky
openness and tree diversity on growth of coffee under shade in Khun
Chang Khian Highland Agricultural Research and Training Station and
Nong Hoi Highland Agricultural Station, Chiangmai Province.
Comparison of the influence of light through the canopy of hill evergreen
forest and mixed deciduous forest on the growth of coffee. The results of
the study found that hill evergreen forest, which had a light penetration
rate of 30.88 £ 11.21 percent, had higher coffee growth than mixed
deciduous forest , which had a light penetration rate of 32.01 + 7.12
percent. Therefore , it can be concluded that coffee planting in the
agroforestry system with a canopy covering of approximately 30 percent
can still make coffee grow well. Therefore, it is necessary to consider the
maintenance of shade trees in the plot to promote coffee growth.

Angkana Somsak (2020) studied Land suitability and Economic
cost worthiness assessments for planting models under agroforestry
systems on highland, Nan province by studying experimental planting
plots with fruit trees and perennial trees (forest trees) in a land ratio of
70:30. It was found that it was not suitable due to the limitations of the
area, with a slope between 20-35 %, resulting in severe soil erosion and
loss, water shortages, and low soil fertility. Therefore, additional soil and
water conservation measures should be taken, such as making soil steps,
building embankments around the hill, planting specific plants in holes
together with planting ground cover plants, etc. Although the
characteristics of the area are not suitable for such agroforestry, it is still
possible to invest according to the criteria for considering economic
value for money in the 25-year project period.

Nucharin Chanjam (2018) Study of Effects on Soil Fertility and
Stream Water Quality of Shade-grown Arabica Coffee. Khun Lao Village,
Wiang Pa Pao District, Chiang Rai Province. The study found that
agroforestry coffee planting helps increase soil fertility by adjusting the
soil structure to be more friable, reducing soil acidity, and increasing the
amount of nutrients in the soil, including phosphorus, potassium, and
magnesium. It also increases soil microorganisms that help fix free
nitrogen in the soil. As for water quality, it was found that the electrical
conductivity (EC) of water was 6 times higher than in the headwater
forest area. However, all water quality indicators were still within the
surface water quality standards of the Water Quality Management
Division, Pollution Control Department. In other words, planting coffee



under the forest shade in high arcas does not affect soil fertility and water
quality.

Warunee Thianthawoen (2010) studied the yield of Coffea arabica
in agroforestry system in Doi Tung Development Project under Royal
Initiative, Chiangrai Province, which planted Arabica coffee in 3 types of
agroforestry systems: planting in pine forests, second-generation forests,
and agricultural crops, compared to monoculture in 180 plots. It was
found that Arabica coffee planted with agricultural crops (lychee,
macadamia, and Assam tea) had the highest yield, followed by
monoculture, second-generation forests, and pine forests, respectively. It
was also found that planting Arabica coffee with agricultural crops had
the lowest cost, while planting in pine forests had the highest cost.

Overall, Thailand has a policy that emphasizes land use in line with
the watershed quality management principles, especially in the headwater
areas where people live and farm. It wants to change from monoculture
to agroforestry systems that help conserve soil, water, and biodiversity
more. Many research projects in Thailand have experimented with
various models, such as agroforestry in orchards, agroforestry with coffee
as an cconomic crop, mixed rubber plantations, and finally, ecological
forestry with mixed agricultural tree species. The most tangible model is
coffee planting in agroforestry systems, which shows efficiency in both
conservation and economic aspects. However, Thailand needs a variety
of agroforestry models for food security and market price flexibility.
Thailand should therefore urgently research additional plant species that
can be grown under shade, in addition to growing coffee under trees
alone.

4.1.5 Criteria for assessing the sustainability of agricultural and
forestry projects

United Nations (UN). (2023). Sustainable Development Goal 15 (Life on Land.)
focuses on protecting, restoring and promoting sustainable use of terrestrial
ecosystems, including sustainable forest management, combating desertification,
halting and restoring land degradation, and halting the loss of biodiversity, The
details are as follows:



1. Conservation and restoration of terrestrial ecosystems

- By 2030, conserve, protect and restore terrestrial and freshwater
ccosystems, including forests, wetlands and mountains, by reducing
deforestation and increasing reforestation.

2. End the loss of biodiversity.

- Prevent the extinction of threatened species and reduce the impact of
invasive alien species.

- Integrate the value of biodiversity into development planning.
3. Combat desertification and restore degraded land.

- Promote sustainable land use and restore degraded land.

4. Promote fair sharing of benefits from genetic resources.

- Support access to and benefit sharing from the use of genetic resources
in accordance with the Nagoya Protocol .

5. Combat illegal trade in wildlife and plants.

- Strengthen measures to prevent illegal wildlife and plant trafficking.

SDG 15 has 12 sub-goals, which are divided into two main categories as
follows: Outcome Targets

SDG [5.1: Ensure that conservation of terrestrial and freshwater
ecosystems, including their restoration, is carried out sustainably by 2020.

SDG15.2: Promote sustainable forest use, halt deforestation and restore
degraded forest areas.

SDG15.3: Fight desertification, restore degraded land and move towards
a world without land degradation.

SDG15.4: Conserve mountain ecosystems and biodiversity (focusing
especially on mountainous areas)

SDG15.5: Reduce the destruction of natural habitats and halt the loss of
biodiversity (focusing on all ecosystems, not just mountainous areas)

SDG15.6: Promote fair and equitable utilization of biediversity.

SDG15.7: Preventing illegal wildlife and plant trafficking



SDG15.8: Preventing the invasion of invasive species that affect the
ecosystem

SDGI15.9: Integrate ecosystem values and biodiversity into development
planning.

Means of Implementation

SDG15.a: Increase resource mobilization for the conservation and
sustainable use of biodiversity.

SDG15.b: Support funding for forest management and biodiversity
conservation It states, " Mobilize resources and raise funds in all forms to
conserve and sustainably use biodiversity and forests." Including
promotion of private sector investment in activities consistent with
ecological conservation. such as Sustainable Reforestation Developing a
way of life that relies on forests without destroying the natural balance
Generating income from biodiversity Fairly.

SDG15.c: Strengthen efforts to combat wildlife trafficking.

UNEP (2011} Ecosystem-based Management (EBM) is an approach to natural
resources and the environment management that takes into account the
interconnectedness of the whole ecosystem, rather than focusing on a single
resource, with the aim of maintaining ecological balance, resilience and
sustainable human benefits. The main principles of EBM are as follows:

1. Ecosystem Integration: Consider the interconnectedness between
ecosystems and human activities.

2. Adaptive Management: Use scientific data and adjust plans according
to changes.

3.Stakeholder Participation: Incorporate communities, government and
private sectors into decision-making processes.

4.Spatial Approach: Manage within natural boundaries (e.g. river basins
or marine areas) rather than administrative boundaries.

5.Balance Use & Conservation: Aim to use resources sustainably without
destroying the ecosystem,



4.2 Results of field surveys and interviews with entrepreneurs and farmers

Fieldwork to collect economic, social and environmental data under the
“Company - Base - Farmer” model, which included study visits to a total of 4
areas as follows:

1. Kunming LinXia Economic Demonstration Base Fuminfeng Forestry
Planting and Grassland Demonstration Base is located on a mountain in
Huangpo Village, covering an area of 200 mu. It is a demonstration base of the
technological achievements of Kunming Forestry and Grassland Science and
Technology Promotion Station and Yunnan Academy of Forest and Grassland.
The forest is planted with Yunnan pine, oak, walnut and various kinds of fruits.
The water system is built by building a water retention pond on the top of the
mountain, and the planting plots are terraced to prevent soil erosion. Under the
forest floor, various herbs, especially Bletilla striata and Polygonatum sibiricum,
are grown, and various kinds of wild mushrooms, such as Lactarius deliciosus,
are cultivated. and Tuber spp. The diverse planting of forest trees, fruit trees,
medicinal plants, and mushrooms under the forest is a good example of
agroforestry management that not only helps with environmental conservation,
but if farmers can operate according to this demonstration base, they will have a
stable income and reduce the risk of product prices.




2. Yipinglang under forestry herbal seeding and planting base, the total
project area is 800 mu, the project duration is 15 years, starting from 2023 —
2038, more than 100 local people are employed to plant and care for herbs, the
main 4 herbs planted are 1.Ophiopogon japonicus 2.Acorus gramineus
3.Belamcanda chinensis 4.Bletilla striata , which are planted under the shade of
Alnus nepalensis and Taxus yunnanensis.




3. Wase under forestry herbal base, located in Dacheng Village, Kaise
Dali Township, the total project area is 2,700 mu, but 1,200 mu of herbs are
planted. The project's lifespan is not specified because the company has the
exclusive right to use the land, but the operation plan is set for every 15 years,
and the investment has been more than 10 billion yuan. The project started in
2014 and has been a great success. More than 250 local villagers have been
employed to plant and care for herbs, mainly planting 2 types of herbs: 1.
Bletilla hyacinthina and 2. Polygonatum odoratum (Mill.) Druce. Growing both
types of herbs will take about 6 years from seeding to harvesting. When the
seedlings are 2 years old, they are transplanted to be planted under the Pinus
vunnanensis Franch forest. The company came to reforest the area before
starting the herbal planting project, which changed the area from a single-crop
corn field to a pine forest. Pinus yunnanensis Franch. At present, the cultivation
of herbs under the forest requires pruning of pine trees in the plot to provide
light for the herbs. The wood obtained from pruning can be used as fuel by
villagers as appropriate. In addition, various fruits such as apples, cherries, and
peaches are grown in the plot to provide additional income while waiting for the
herbs to be harvested. The plots are made into small terraces in the sloping areas
to prevent soil erosion. There is a water system that connects water sources on
the mountain to more than 100 water storage ponds throughout the project area.
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4. Nanhua State forestry on mushroom planting base, the total project area is
20,000 mu, but 200 mu of wild mushrooms are planted. The project period is 7
years, starting from 2025 - 203 1. The project is characterized by the community
having the right to manage the forest and utilize the non-timber forest, and
private companies have invested in using the area of Pinus armandii forest to
cultivate Stropharia rugosoannulata mushrooms. There is an agreement to share
the benefits that occur, with the community receiving 10% and the private



company receiving 90%. The cost incurred in each production cycle is 10,000 -
12,000 yuan/mu, the income is about 30,000 yuan/mu, the output is about 3,000
kg/mu/production cycle, 1 production cycle takes 6 months. Local people are
employed to grow and care for mushrooms, approximately 30-50 people per
day. Currently, mushroom growing areas are selected for Pinus armandii forests.
It has been planted for over 30 years because the pine forest provides the right
shade for mushroom cultivation. The mushroom growing material is made from
sawdust mixed with animal feces, made in a long line along the forest floor.
After making the growing material, mushroom spores are spread throughout the
line and covered with the growing material before covering with plastic. There
is a water system to provide the right amount of moisture for mushroom growth.
After 1 month, the mushrooms can be harvested continuously until 6 months
have passed, then the plots can be dismantled and mushroom cultivation starts
again. In areas with slopes, soil erosion is prevented by making steps.




4.3 Analysis and conclusion of study results

This study has applied the SDG 15 and EBM approaches to consider the
implementation of herbal plant and mushroom cultivation projects under the
forest floor to determine whether they are suitable and sustainable in terms of
economics, society and environment, using the example of Wase under forestry
herbal base which is a private company that owns the exclusive right to use forest
land and Nanhua State forestry under foresiry mushroom planting base. The
community has the exclusive right to use land under the forest. Represented in
Table 1 and Table 2

Wase under forestry herbal base is the planting of herbs under the forest
floor of this project and the operations can be analyzed under the SDG 15 as
follows:

SDG 15.1: Conservation and restoration of terrestrial ecosystems. For
instance, the total area of 2,700 mu is a barren mountain due to monoculture of
corn, but after the project has been implemented, it has become a forest area
with herbal plantations of over 1,200 mu, while another 1,500 mu is still in a
state of natural restoration of the forest for ecological benefits.

SDG 15.2: Promote sustainable forest management. Growing herbs under
the forest is a form of agroforestry that helps preserve the original forest area
and reduce deforestation because it uses the arca under the tree canopy, it has
soil and water conservation measures, and it limits the use of chemicals therefore
the project has been certified to China's organic agricultural standards.

SDG 15.3: Combat desertification and restore degraded soils. Since the
project is located in a rain shadow area and has been monocultured with maize,
the soil was severely degraded before the project started and when the project
reforested and managed the water system from the mountain on the other side,
the soil became fertile enough to grow herbs today.

SDG 15.4: Conserve mountain ecosystems and biodiversity. The planting
of herbs in the project has taken into account the suitability of the area, such as
slopes, soil thickness and water sources. The remaining areas from the selection
will be conserved as natural forests for ecological benefits, namely, being a
watershed, a habitat for biodiversity, etc.

SDG 15.B: Supports funding for forest management and biodiversity
conservation. It will be found that the company has invested in the long term,
not seeking short-term profits that destroy the ecosystem, and has operated in
accordance with the specified criteria, namely, no deforestation for monoculture,



choosing to plant native plants, not planting alien plants, no use of chemicals
that destroy soil and water, sharing benefits with people in the community by
hiring with fair wages, and finally, having a random inspection mechanism from
relevant agencies at least 3 times per year

The operation of Wase under forestry herbal base in the herbal planting
project under the forest floor can be analyzed for its consistency with the
principles of UNEP's EBM, it is as follows:

1. Ecosystem Integration: Growing herbs under the forest canopy takes
advantage of the original ecosystem without destroying the forest structure. It
helps maintain the relationship between plants, soil and organisms in the system,
further reducing disturbance to the ecosystem compared to monoculture
agriculture. However, it is still necessary to study the long-term impact on
biodiversity in the area.

2 Adaptive Management: The company studies forest ecology data, such
as soil moisture, suitability of herb species, and adjusts planting methods based
on research data. This is considered adaptive management, such as
experimenting by planting various herbs to find species that are suitable for
forest conditions in the area. Although, it is noteworthy that there should be a
continyous monitoring system.

3. Stakeholder Participation: Although the process of community
participation in the area is still just an employment model, with the villagers'
income increasing from the original 30,000 yuan per year to 60,000 yuan per
year, it can help solve the problem of working-age people migrating out of the
community, which is a social problem that rural China is facing.

4. Spatial Approach: Selecting areas for planting herbs under the forest
according to natural characteristics, such as the existing Yunnan pine forest,
which is consistent with spatial management, including determining the extent
of use so as not to exceed the potential for forest recovery, such as areas with
high slopes and shallow soil surfaces. We will not plant any herbs but will leave
it as a natural forest, etc.

5. Balance Use & Conservation: Sustainable herbal cultivation, i.e., no
chemicals, preserving native species, and allowing areas unsuitable for herbal
cultivation to become natural forests, is considered balanced. On the contrary, if
the planting area is expanded too much, it may reduce the density of the original
forest species, which may pose a risk to the balance.



Nanhua State forestry under forestry mushroom planting base, operates
mushroom planting under the forest floor. The operation can be analyzed under
the SDG 15 as follows:

SDG 15.1: Conservation and restoration of terrestrial ecosystems. From
the condition of the area of 20,000 mu, it used to be a degraded forest. When the
community asked for permission to use the forest area and has been conserving
the forest for more than 30 years, the forest has begun to return to its original
condition, with shade suitable for growing Stropharia rugosoannulata
mushrooms. Therefore, a pilot project was initiated in an area of 200 mu. When
the community saw the benefits and increased income from forest conservation
for mushroom cultivation, the problems of deforestation and forest fires in the
area were reduced.

SDG 15.2: Promote sustainable forest management. Growing mushrooms
under the forest is a form of agroforestry that helps preserve the original forest
area and is free from the use of chemical fertilizers and other chemicals until
receiving many standard certifications such as GAP, Green Brand Quality,
Agricultural Product Geographical Mark Patents, etc.

SDG 15.4: Conserve mountain ecosystems and biodiversity. Mushroom
cultivation in the project has considered the suitability of the area, such as
slopes, soil thickness, and water sources. The remaining areas from the selection
will be conserved as natural forests for ecological benefits, such as being a
watershed, a habitat for biodiversity, etc. However, there should be officials or
related academics to help villagers consider suitable areas.

SDG 15.6: Promote fair and equitable utilization of biodiversity. The
project has a benefit sharing scheme where the community receives 10% and the
company receives 90%. Government agencies may need to help the community
negotiate the appropriate benefit sharing on a case-by-case basis. In addition, the
community plays a role in designing and making decisions, not just receiving a
minority benefit, which is in line with the participatory decision-making criteria
of SDG 16.7.

SDG 15. B: Supports funding for forest management and biodiversity
conservation. It will be found that the company has invested in a way that meets
the criteria of no deforestation for monoculture, no planting of invasive plants,
and no use of chemicals that damage soil and water.



Operation of Nanhua State forestry under forestry mushroom planting
base in the project of mushroom cultivation under the forest floor can be
analyzed for its consistency with the principles of UNEP's EBM is as follows:

1. Ecosystem Integration: Mushroom cultivation under the forest canopy
utilizes the original ecosystem, but removes all the original ground vegetation,
although, it still disrupts the ecosystem lesser than monoculture. However, it is
still necessary to study the long-term impact on biodiversity in the area.

2. Adaptive Management: The company studies forest ecology data such
as soil moisture, suitability of mushroom species, and adjusts mushroom
cultivation methods according to research data. This is considered adaptive
management. However, the project is in the initial stages of cultivation of only
one type of mushroom. In the future, there will be an experiment to cultivate
mushrooms under the forest floor to increase the variety and there will be a
continuous monitoring system.

3. Stakeholder Participation: The community participates in the project
from the training stage to enhance knowledge and understanding until they can
participate in designing and making decisions, in addition to hiring local people,
who hire no less than 50 people per day. It is an increase in income for villagers
from the original monthly income of 3,000 yuan to now, 7,000 yuan per month,
which can solve the problem of the migration of working-age people out of the
community.

4. Spatial Approach: Selecting areas for planting herbs under the forest
according to natural characteristics, such as Pinus armandii forests. Existing
areas, which are consistent with spatial management, including the determination
of the extent of utilization not exceeding the potential of forest recovery.
However, there should be specialized officers to provide advice and impart
additional knowledge in selecting appropriate areas.

5. Balance Use & Conservation: Growing mushrooms under the forest in
a sustainable manner, that is, not using chemicals, preserving native species, and
leaving areas unsuitable for mushroom cultivation to become natural forests, is
considered balanced. On the contrary, if the planting area is expanded too much,
it may reduce the density of the original forest species, especially the ground
plants, which can be a risk to the balance.,



Table 1: Comparison of SDG 15 between Nanhua State Forestry and Wase Forestry

Herbal Base.

Aspect

Nanhua State Forestry
(Mushroom Planting)

Wase Forestry Herbal Base
{Herbal Planting)

Project Area

20,000 mu total, 200 mu for

2,700 mu in total, 1,200 mu for

& Duration mushroom planting; 7 years herbs; operation plan every 15 years,
(2025-2031). started in 2014,

Land Use Community has rights to manage  Private company has exclusive land

Rights forest and utilize non-timber forest  use rights.

IeSources.

Main Species

Stropharia rugosoannulata
mushreom under Pinus armandii
forest.

Bletilla hyacinthina and
Polygonatum odoratum herbs under
Pinus yunnanensis forest,

SDG 15.1 Forest degraded before; Barren mountain converted from
(Ecosystem community preserved 20,000 mu  monoculture corn to pine forest in
Conservation  for 30+ years and restored forest total area of 2,700 mu with herbal
& suitable for mushrooms; reduced plantations of 1,200 mu and natural
Restoration) deforestation and fires. forest restoration of 1,500 mu.
SDG 15.2 Mushroom cultivation preserves Agroforestry with herbs under forest
(Sustainable forest, no chemical fertilizers, canopy, organic certification, soil
Forest certified GAP, Green Brand and water conservation, no
Management)  Quality, Geographical Mark deforestation for monoculture.

Patents.
SDG 15.3 Not explicitly mentioned. Soil restored from degraded com
(Combat monoculture; water system
Desertification management improved soil fertility;
& Soil Located in a rain shadow and prone
Restoration) to desertification if not managed

well.

sDG 154 Arca suitability considered; natural ~Area suitability considered; natural
(Mountain forest conserved as watershed and ~ forest conserved for ecological
Ecosystems &  biodiversity habitat; expert benefits; terraces prevent soil
Biodiversity guidance suggested. Especially erosion. Especially the Pinus
Conservation)  the Pinus armandii forest, which is  yunnanensis, Bletilla hyacinthina

a native specie. and Polygonatun odoratum, which

are native species.

SDG 15.6 Benefit sharing: cominunity 10%,  Community employed with fair
(Fair company 90%; community is wages; income doubled;

Utilization of
Biodiversity)

trained in knowledge to be
involved in decision-making.

participation mainly employment-
based.




Table 2: Comparison of EBM Principles between Nanhua State Forestry and
Wase Forestry Herbal base

Aspect Nanhua State Forestry (Mushroom Wase Forestry Herbal Base
Planting) {Herbal Planting)

EBM Uses original forest ecosystem but  Utilizes forest canopy without
Principle: removes ground vegetation; less destroying structure; maintains
Ecosystem disruptive than monoculture; long-  plant-soil-organism relationships;
Integration term biodiversity impact needs long-term biodiversity impact to be

study. studied.
EBM Studies soil moisture and Studies forest ecology; experiments
Principle: mushroom suitability; currently with herb species; adjusts methods;
Adaptive single mushroom species with plans  continuous monitoring
Management _ for diversification and monitoring.  recommended.
EBM Community involved from training Community participation mainly
Principle: to decision-making; hires 50+ local  employment; income increased from
Stakeholder  people daily; income increased 30,000 to 60,000 yuan per annum;
Participation  significantly. Original monthly helps reduce migration.

income of 3,000 yuan to now,

7,000 yuan per month.
EBM Planting in suitable Pinus armandii  Planting in suitable Pinus
Principle: forest; spatial extent managed; yunnanensis forest; terraces on
Spatial expert advice needed. slopes; natural forest left in
Approach unsuitable areas.
EBM Sustainable mushroom cultivation  Sustainable herbal cultivation
Principle: without chemicals; preserves native  without chemicals; preserves native

species; balance maintained by
limiting planting area.

Balance Use  species; unsuitable areas left as
& natural forest,
Conservation

4.4 Application to Thailand

The project of planting herbs and mushrooms under the forest in Yunnan
Province, China, is a good example of the development of ecological agriculture
that is in line with the forest ecosystem and generates income for the community.
Thailand, especially in the North, which has a climate and ecosystem similar to
Yunnan, can apply Yunnan's land management principles to promote community
cconomy and conserve biodiversity. Therefore, we analyze Yunnan's approach
and propose its adaptation in the context of the North of Thailand, especially in
the area under the community land allocation project, as follows:

1. Area characteristics: The land conditions of the community land allocation
project are degraded forests, bare mountains with only corn cultivation,
problems with soil erosion and lack of water sources. From the educational tour
in Yunnan, it was found that the land plots were arranged in terraced forms to



reduce soil erosion in steep areas. In addition, water retention ponds were built
throughout the area. Such operations require a large amount of investment. For
example, Wase under forestry herbal base in the Dali forest planting project
invested 1,200 mu of land and water systems, with an investment of more than
10 billion yuan.When you put a project into action, it's best to take it one step at
a time. At the start, we can do small tests to solve the main technical problems.
When the model is ready, slowly add more areas where it can be used. A perfect
technical service system should be set up to improve the participants' practical
skills through on-site guidance and technical training. At the same time, it is
necessary to focus on the connection and support of all parts of the industrial
chain to make sure that the products are of high quality and good price, and to
achieve a positive cycle of environmental and economic benefits. Moreover,
with such a high investment, farmers cannot afford to do it by themselves. The
government may have to consider ways to attract private investors to invest in
the area, as scen in many projects in Yunnan Province.

2. Land management for ecological benefits: The management of the area in the
Yunnan Province’s forest-based herbal and mushroom cultivation project
considered the area according to the elevation level: the mountaintop is a forest
conservation area to serve as a watershed and ecological service source, the
hillside is an area where agroforestry is grown, and the herbal and mushroom
plants under the forest are also carried out in this area, while the plain area is a
village with vegetable gardens and rice fields, which is in line with the land use
principles of Thai watershed quality. However, in the Thai community land
allocation project, there is still permission to cultivate on the mountaintop (class
1 watershed), which according to the principle should be conserved as a
watershed forest only. Therefore, the approach to allocating agricultural land to
each farmer should cover both the mountaintop and the hilltop, so that farmers
have the option to cultivate on the hillside and conserve the forest on the hilltop,
with income from selling carbon in the wood instead of farming in this area,

3. Research and innovation: Yunnan Province attaches great importance to
forestry research, especially the establishment of many demonstration areas in
various areas throughout the province. Each demonstration area is very
important in disseminating the success of forestry research projects, especially
the cultivation of herbs and mushrooms under the forest. The demonstration
areas will bring the research results into practice in the field for farmers, the
public, and the private sector to see. This is the reason why farmers and the



private sector are confident and dare to invest in the cultivation of herbs and
mushrooms under the forest, which requires a lot of investment. In addition,
there is research on product processing, standardization, and marketing to
support systematically. Thailand has a lot of research but still lacks
demonstration areas that will make farmers or the private sector confident
enough to actually apply it in their own areas. In terms of managing the planting,
pay attention to supporting measures for conserving soil and water. The type of
terrain slope should be considered when planning the engineering measures. At
the same time, the planting area should be improved by adding biological cover
and other methods to improve the micro-environment. It is recommended that
planting be done in a way that is good for the environment, so that less chemicals
are used and the woodland's natural balance is kept. We can explore different
ways of combining short-term and long-term actions, as well as planting and
raising, to improve economic benefits while protecting the environment.

4. Continuity of utilizing space to its full potential: The project to allocate land
for the community has specified a time frame for the transformation of the area
from a barren cornfield to an agro-cycling model, starting with the continued
cultivation of corn, along with seedlings of fruit trees and economic forest trees,
until the fruit trees and forest trees grow and produce shade. Once shade is
created, the concept of the project to plant herbs and mushrooms under the
forest, following the model in Yunnan Province, can be applied. However, the
Thai project has not yet specified the types of herbs or mushrooms and the
methods to be used for planting under the shade, perhaps because there is not
enough research to support the selection of herbs and mushrooms to be used in
the project. If the area under the shade is left empty, it will result in inefficient
land utilization. Therefore, Thailand should urgently conduct further research on
this issue. Demonstrating and promoting work is very important. It is a good
idea to choose some areas to set up demonstration bases. This will show the
whole process, from choosing the types of plants, managing how they are
planted, to harvesting and processing. By using pictures and comparing the
benefits in numbers, people taking part can understand the technical points and
real benefits. When promoting technology, it is important to collect feedback
and keep improving the technology programme.



5. Land use permit formats: The ecosystems of northern Thailand and Yunnan
Province are similar in terms of highland topography and biodiversity that are
conducive to agroforestry. However, Yunnan has the advantage of cooler climate
and larger area. Northern Thailand can adopt Yunnan’s practices, such as high-
altitude cropping and wild mushroom cultivation, but must take into account the
limitations of land size and climate. In terms of land use permits, Northern
Thailand uses the community title deed system under the community land
allocation project to promote sustainable land use, while Yunnan uses the long-
term land lease system (30-70 years) from the government with environmental
conservation conditions. Therefore, the integration of Yunnan’s agricultural
techniques with Thailand management policies will help sustainably increase
the efficiency of agroforestry in the North of Thailand. When it comes to
promoting forestry projects, it is necessary Lo create a scientific and reasonable
plan on how to do this and that takes into account the characteristics of the local
environment. First of all, we should think about the forest vegetation that is
already there, choose forest crops that are suited to the local climate, and suggest
that we focus on screening varieties that have good market potential and
moderate light requirements. Keeping the native tree species helps to adjust the
forest structure so that it has different levels. This helps to maintain the forest's
ecological function and create a suitable environment for forest crops to grow.
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aududAnaainenniignd amhenaludealunasanaaswedeersaniigemmisd 1

Araliaceae

nmsfnwauaudiniuaiinienmuazianssuaniimaludenlunasanaassvaslvanis
R msU R AUl luaed Araliaceae (Study the physicochemical properties and
in vitro hypoglycemic activity of dietary fiber from wild edible plants of the Aratiaceae family.)

unin

294 Araliaceae Wursdupaindwanliis livn visldidendundn Tneiluvsznauitil
msuvsgasvadlunarmmanyguiuy uuedaenanusmisluesgy (teaf dimorphism) Falugauesi
Snuazuansnlulsznauitiinanagdaiou dnvasinurened Araliaceae Ap luUsznaui
madeufuuvdmienamn seliiadunuiuileutiul Taseneiindslifindusen tuseney
wanilsingaglumssuundlduilunnriiivdcsivnen aenuarnasseaniivtie Seamniowa
Judenenuuudadanvualuyld aendnil ¢ nduwasSeluldndy ndusenusaznivil o 8878
(Ovule) Fanifshiuduosaiufausls natunawdmdoinds (drupe) Tl ¢ ooqa wdn warings



m

wendadruaunn daindanudidylunisidedesunein fvmenigniiunldysslevd
adnninevrslugiuzanlng ewnsieiu waza s (Hans-Joachim Esser and Mattew H. P. Jebb, 2009)
Toowng w%’aﬁi’%’ﬂﬁu‘lu%aﬂﬂﬂia (roughage) WiaasTikiaUsinas (bulk) wanedduiidae
lildwosfiviivuiinele wu waldl dn Soyfvlivad wazfivnsznac loownsutsesniiu b Ussnvvdn
Fausazusziamiinuaniiuazysslonidoquamituandaaiy loernsitazaredld (Soluble Fiber)
wazaglui e luasadeealumadvenns uagloemnsitliazaner (nsoluble Fiber)
mﬁﬁﬂmﬂ%ﬁﬁi’mqﬂisaaﬁu,ﬁ‘ammaau AuaRmaaiimeninuazgnsaminaluiden
Tuwasanmaans (in vitro hypoglycemic activity) vaslaamsiinenldanitserstrunswialuaed
Araliaceae TﬂEJLawwaeméuiqtﬂuﬁﬂw’ﬂu purple Eleutherococcus senticosus, green Eleutherococcus

senticosus, Macropanax dispermus Wag Metapanax delavayi

anuiitiudaeeng
BOAD DUVBINYDIMI5U & vUnlured Araliaceae lnun purple Eleutherococcus
senticosus, green Eleutherococcus senticosus, Macropanax dispermus wae Metapanax delavayi

unaugnTEAAUMEie (Kunming Arboretum) ileanuwils ueumaguu assusgussmsuiu

NSATUUADEN

nswseueeelneInsouuieriunnmeiulunseieufeganitsensin Tnssengey
purple Eleutherococcus senticosus gnviiliuisuwuuidonudi (freeze-dried) tivesnwanwasysoily
Tumanssiuty vanaau green Eleutherococcus senticosus, Macropanax dispermus Wag
Metapanax delavayi gmilusuukssnedesuaniou wdsamnauus thiredrauatmualiidun
azidunaianafsLA’ 0IUAaZIBEARUULENDINTA (air separation ultrafine grinding machine)
antiu tnedilalusounuasunswuIn go W (mesh) Lﬁ@iﬁw’laiﬂlﬁmmﬂaqmﬂﬁaﬁﬂsama

o Qs E=) &
dmsunisiesevsall
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NIZUIUNMINIEUFIDENEABDU green Eleutherococcus senticosus, Macropanax dispermus

wag Metapanax delavayi lagynlilvieiegeuausou

NIZUIUNITUARIDENMEIATRIUABLLBEALUULENEINA (air separation ultrafine grinding machine)

nsanaleaInng

Unaiaeg1991nag eco N3N wnRuluasazasludonlansonlan (NaOH) At udy
o.& a3 Usues o 803 LLazﬂu’(ud'\a&m’mauqmwgﬁ o asmniaiua \unm o dalis wiean
M3 Megreiinanazgnvinliifuaseuisgamgiivies druredeamsiiliazarei (nsoluble
Dietary Fiber: IDF) gnugnesnlngnistumiesiininuda vcoo seudewit iunar mo wiil

9 =l

gl & samwalya diuarsazangladiuuu (supematant) Jefidrufiazarsila gnidoans

U

e eanulnliuieay «¢ uenidu o : « wozddeshinnaznauiigamaiveadunm
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gasluamsiwead anduiausSuiasiaegslasassanvasanaasinuuildavenusuing
ntuan WSC lnaldaunisvas Meneg-mei Ma and Tai-hua Mu (2016) fasialiil

WSC = (Vi-Vgl/ Wy

o WSC Alp anuanusalumamassavesi (Gadans/niu)
v, A Uhinasuesieguittumaiiniud Gadans)
Vo A USinasvassetinouimsidini Giagans)
W, Ao thmiineessiedatouinsiu (n)
qm‘éawjﬁmm’lmﬁadﬁuwaamwﬂam (In vitro Hypoglycemic Activity)
AMuEnsaluntsgadunglas (Glucose Adsorption Capacity: GAC)
nsnUTinaaaansevedeawnsiumsgadungleg Tt segns WEPDF $11u olod nu
uaswenfvaasanenglaa o iaddns Sunieuitrudududus o fadlums (mM) B ¢o Hadluans
muﬁ'qas}wafham'mﬁaqLﬁ'aiﬁﬁaadwumuaaﬂLtaxﬁ’ﬂwﬂisﬁ’Uﬁgquﬁmﬁﬁ el BIANTAT S
Tughaihmvaugumgiiiuna o dalus mfuhdeduluiumdsausawisadinins < ooo
Wuna e& Wil tiauenleeimsesnsindinveanar trinnududuvesnglnainidooyly
asazareladiuuu (upper fluid) Y3unas o fadfing deyansiadieszinglag anuaiunse
lunsgadunglea (GAC) Fesreulumiie Wlasluasensy (umol/e) Ferumninaunisaas
Yafeng Zheng et al. (2019) dasiluil

GAC = (G - G2/ V x W

i5lo GAC e Armansnsalumsgedunglea (ilasTa/n3u)
G, fip ermdntueasngladluasasanadiy Gadlua/dm7)
G, #ie audiiuveangladluresvenflegivionsneudiansgeduiisgnauna (Fadlua/ans)
V e Vinesvesvaifiogwiiensnay ([adans)
W Aa tminussdaags (n¥)
fufinnsminensunsusenglasituidevian (Glucose Dialysis Retardation Index: GDRI)
nsUseiuanuatsavesleamisluniamiimisunsveinglaa lasihdaeg1a WEPDF
$1UM oo n¥u wanfumIazaNENgled @o TAAANS AnTnIiNdY oo Nadluand uaskauividriu
asuuaasiignussynsluguiaen (dialysis membrane) AidiAndiaiwiluana (molecular
weight cut-off) eb,000 A1ARY (Da) wazuviuasslutnneiussqundy voo fadins
i luialugradenuauaumgin oo asswsadon Wuiogsasazaanieuen (external
dialysate) U315 o §ia8dn5 111787 bo co bo «o eko UaY eco U kasmaududy
vosnglaalaldyansiofinszinglaa nsveasyamunud wssnaudisasazaenglea eo
fiaddny fienududy eoo dadluani lnghifleawns neldan1nzifeatiu andudiuia GORI
seanuiduiuvesnglrai inlduazennduduanyaniuey lnsldaunisuas Yafeng Zheng et al.

(2019) fawoluil
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o Filus wdwntiu Wususnleasiiazaneniild (Soluble Dietary Fiber: SDF) Taanistiuiwies
AA157 ,coo seusewI Wunar e Wi Ydu I0F uay SOF ymausuiud aiien iy
uavihlvuisnuudenuds (freeze-dried) LLaxtﬁu‘iuqaﬁ%aﬁmﬁaﬁﬂﬁLﬂ'ﬁﬂ:ﬁﬁﬁf@lﬂ (Yufan Dong
et al., 2023) IﬂBﬁgﬂ%ﬂﬂmm‘iﬁaﬁ'ﬂlﬁmﬂHaﬂéau purple Eleutherococcus senticosus, 82981
green Eleutherococcus senticosus, Macropanax dispermus Wag Metapanax delavayi ateluil
1-WEPDF, 2-WEPDF, 3-WEPDF wag 4-WEPDF #nuansu

YUABUNITANH LD

ﬂmﬁuﬂ'ﬁmamﬁmﬂmw (Physicochemical properties)

m'mmmm“lumié:uﬁ'l (Water Retention Capacity: WRC)

mMavUFInamuannsalun1sdutiuesiiag1s WEPDF laedaiog1e WEPDF §1uau
o N¥Y udNRININAY mo fiddns mnﬁguﬁqmﬂmuaaaﬂi’ﬁqmwgﬁﬁauﬂunm o Tl ndsan
mslaueuiu thiegsludumissiiusanissduing mooo e bo Wil usnmanzney
(residue) aanetszingsds wagtufintmin ﬂqﬂﬁuwﬁﬁﬂwﬁ’ﬂLLﬁﬂﬂﬂﬁ'}mﬂﬁmaulﬂau’luﬁauﬁ
gl moe periwalded unsevinimiinail Feduan WRC mnthminanuasimiinusteiituiin
Tneldfaun13vee Meng-mei Ma and Tai-hua Mu (2016) irsuslisaeluil

WRC = (m¢ - mg)/ my

ile WRC o avmiansnaslumsdah (nfu/nd)
e fte shwninvesninaznauan (n3a)
my A STnueenInanaULRe (NYa)
m'mmmm’lumiwaaﬁwmﬁ'] (Water Swelling Capacity: WSC)
nswmUanuauansalunIneadiauea1wefiegne WEPDF Tnudasangne WEPDF
$u olo n¥u Tdaduvasavassauuuiidauenu3ines dausrgihndu oo finddns Udesliiets
qm%’uﬁﬂLLaawaaﬁaﬁqquﬁﬁauﬁunm ac 47lu wé’wﬂﬂ‘a'wL'Ja'lﬂﬁ@mﬁ&'uﬂ;ﬁ'm%umi



GDRI = 100 - [(G: / Gy) x100]

e GDRI Aa dadimasmbnsunseosnglaainudonan (fosaz)
G: Aa nglaavismafiunsnszarBarndeting
G, A9 ﬂ@lﬂa‘ﬁwmﬁu,winizmamﬂﬁmmugu
avusnansaiunstiudaevlesiuean-oluae {inhibitory Capacity of 0-amylase)
ﬂﬁmqﬁ%EdeﬁJulfdﬁLgaawq-aﬂuLaa (a-amylase inhibitory activity) ailunis
Ine3smslinsalalulnsend®an (dinitrosalicytic acid: ONS) Iaeidiufoena WEPDF w3aansazane
azaslua (acarbose) Fafiuansmuguiauan (positive control) Ainnuidutusing 4 ob-s.0
findnSureiiaddns Usu1ns eoo lulaséns aslunasavsaasiiiiansagaioilinaaaudiuins
o fadans Seszneudsmaazaneiislaivameaing o.ob Tard (@aruiunse i o.e)
uaztoulesivoan-axluaa (o.cm tulnsndi/iiaddng mniuhasasaredainanualilugrah
AU me pomwadua 1Tunm eo uil wdndudsasazarsuilaiunds $eoaz o
Tnevmiinsou3inns Yiuns boo lilasing wasdusieiigampd e ssmwadea fiunan e i
gz eeulmiinmsFumsazany DNS Usinng b daddns wanivassmaaaduulueaiion
e & unit wdseniliiduassufgumaivies thatsazategavieidesisdasiindu
« fiaddns uazinAnsganduuasiinimeniniu eco ulunag lnsldiedssauninslilpimes
Fayparuauvhnisaassneldannsideifutufedie Tasldinduunuiotne WEPDF Seuas
yoen1sduds snadaeldaunisdealuil

o-amylase inhibition rate = (A; - A)) / A;x100

Qs

e a-amylase inhibition rate A grisdiudueuluiuean eslues Govas)
A; AD ANUBINTNAFDUAIUAL
Ay AD ANTDINTSNAADUY

LLﬁiazﬁqasjwwzQﬂ@iﬁﬂﬂiaﬁw%mwmmmié’uga ICso Faefuprmnduiuvossaognafiannsaduds

AU et ualldeSantls (Yafeng Zhena et al., 2019)
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drinidouasWauinisuald nsudalal Usswelne arevdwinnisineusaduszasan o Wou
 anuumdasuazymghguuu (YAFG) ansnsadzussruuiu aiudinadideuienue
Tnamshendnvasiwigatunsisouasimunndnsasivsdiidnenwmaesegia ionsly
Ustlwiodnadsfu wienfunisdsiuardawdeudayadmivaissuugudoyaron ludsmdlne
onandgnhmiissanuiumiaseuiifedasfeduadmaniaunsivssdeniniwens
193th Sulunsduasunsysannisluniedausing g

ilnennasdmusmaingrman fuaiiiunumddglunsaduayunuidosaswaun
Fuaumand 4srsounguidesnisiiaseiuimmsinemslufunasdy iinusamsite
msduasiziTagilifunusaumandang o uaensimueindusivntls

FroUssaumsali doudedrdaluuideduiuaians nsineusud YAFG §udu
Usgaumsalivimieagned wefiduaniiuegtann hsdismiuiaadlanumsiuaueans
fonalinuluuszmalng wu namasdenuinalauldiy geniufiulsnm e.o - e.& 1As
diotlosudalse unasdngis wandumsdisinugamgdduliluggmn MIYIUINITTaYaNI
Ienmaniuasmaluladiiuaivues YAFG dwiumsdaideniiuil madenyliadiug waznsu3udss
fugnsstulassnisugndndudsininssivlesgiainde Slumind aumereslumsliang
wavd wasunisldivermsUudvssvivu TnadilmnsRoanseduyanivasigarmisn
pehniszive aesndsstulaumuinunsaesemalne Uszaunniedsdiiduddglumsansenng
wAan1s3deln 9 dmfunududlilusamdlne wasainduusi nswandsudoya
wastmfletuagenirnedsdulumsidesoumaniuasivenemanssawiusaindlnouas

Tudaaa mitou Iihnissusaudnvaemadugudnen nsnssaeiug Auflegendy
aauralaTuIng LasmiduilAsatesesivewnstn eo wislutszmalne liud dnuaud
avinn Tndn iwn waw nazlau e szefe uegu uas i uaslassnisideiuludunisld
Ysrloudanfivermsin Tnslawizn 5@ nuauadinisednisnwiasgns antanaludon
lunasevaaavesleaimsainiwe vmsthluied Araliaceae Tudszinady

guasrddUsznmileiinulunisidelulsemady Ao ANuINaIntumatniadaya
niidelusyuvesulad in19n989091u3dpsendTlssmanaud 19doe drulvadueuide
melutsamauasidunwniu Gumndvenuszmelneiamnsadifedoyaemadossminnssne
fivivaiyléine
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wagsyuunsianuAuiImi nseunsinusinanezdieligidisunsilinausuanunsauimg
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Ussaunsaldaudad YAFG iululuifsuanegrann idmiiinnauiainaled aam
Wudues wazwdoulvainugremaolans ﬁiaﬂﬂﬁlﬁL%’auﬁ'Lr‘faaﬁumuﬁimﬁLﬁmaﬂé’nmﬁ
Frursedsliiduinslunauusn wu nsWnnaneiuuszina m 91l meduvssnuemsegsn
nsANEBUNIaRNMAINIENI8MNTNAI T

1N UNBINTTUHUAIUINNITAUAAAUAILUANF WYBITTUVNISHINY YAFG dnae
"AAuaryin' Nun q‘fafiwLﬁuﬁmﬁmmw%'auasgl,auau,az@i’uﬁumuﬁaammmméq iy Asviney
AU YAFG Fedpsedenisuiudiluszdugs devinuetniivssaniamuazini msuSusail

WuuniSsuduiiafauisatindenuss YAFG uszendldivamilulszvelng
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Fuil om - @b NYBAIAY bebs WHMNsdITIIMATUILaziuf L 1R T MU
lulwndomn Weswlged sumaguuu tnalusinWugena 9 wu Toona sinensis, Zanthoxylum
bungeanum, Acacia pennata Wa¥ Ficus auriculata msiudieg1slund o Lﬁaﬂﬂgl,éai"ﬁ
Wudrumilwosmumeenlunsideiianusaieanvmevisaulusmmaguuiy iiteadn
ssuumaluladmanggniiiuiinsredanndousgsiiussansam madadeniudisiiunisedig
ﬁﬁﬁﬁuﬂhumaﬁnmLuJaaﬂqnﬁwm%maxﬁuﬁmmwm Tnediadatladedanndoniidfdn sauds
dnvnziu i gamgdl anuduuas Uiy wavlasad i ugiuluiesiy luvasideay
fimannsildsunmsdadoniduimvaniiuiirauanlu (Pinus kesiya) Wathinysanisluszuy
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s sarnudasans afivonmsiai qudisomalulagumansyisod uunaguuiy
uazan W Ideumansiuniau anvinumansuazymgguun Eungnumansiniouduaeiuu)
Wiy waunATesmueruAln dudsstiuun (Xishuangbanna Autonomous Region of Tai
Ethnic Groups) gugidewmaluladiumansyiges Fafidnwasiuiiuiiaiadu 16inssaviudas
sutulaileanmsimanevesiiu Iuﬁuﬁﬁﬂ's’mLﬁi’fuLLmLms'ths::ﬂsLfaawmﬂfﬁlﬁ%’uummmﬂuﬂa%’aﬁwé’m
lumsdndenuiiafiaTrfuls wasitednmnsiulavesiivennstnitugnaneldieusenli

maiudeyaninulafiseauaugaiissen (GBH) «
JumanunTou anUuumansuasanaguLL @ungnumansiwnioudvasiiuu)
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nslguusuIAmItugnssuivanamulasilen (Germplasm Bank of Dendrobium)
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a. NANTTUANYININ Funwr uazdidusnauy

a0 MiiAuAnyRissusilivagii o uInedeumansaianyTunnideds dsanunii
(Museum of Wood and Bamboo at Southwest Forestry University, Kunming) e e HUAN bdod
msihwuiiisAusilsiuas liluadsil shlildanudifsiuneiniavesiulivasnisssyrinliuniy
meluiiisinsilainsdaiinssamsuanseandealasailiiasdnvnsianzveausdazyiiniug
Faannseiunussgnalifunisieiiisatestunisliuinmsesusesialivasnslianugi

Uszaiuu
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M3tdeuw Museum of Wood an

M3LBBLY Museum of Tea at Southwest Forestry University

o W13 sduNw e waluladuazguuuunisuimsinnisiiedadiunisegsouiu
srwinauiuiidlunisaysndtaedewagnmsinunyuvuluginaudiilus-audis (Seminar on
Technologies and Management Models for Promoting Human-Elephant Coexistence in Asian

Elephant Conservation and Community Development in the Lanchang-Mekong River Region)
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msdunn $es maluladuagzunuumsuimstanstieduaiunseysmiuseninanuiuing
Tunseydnidraedeuasnsimugumiluginiausiiilue-dndig
(Seminar on Technologies and Management Models for Promoting Human-Elephant
Coexistence in Asian Elephant Conservation and Community Development

in the Lanchang-Mekong River Region)

an.en NITUNAUBNANY 13839 MTITUsElesUveIU18g19898U (Sustainable Non-Timber
Forest Product Utilization) Tunisussyudviniswanidsuidnivnissuluv asei e veenaln

v

nmssanidsudginsunivinisiulndvesanituiumansiazy g1 uuiu (The First Young
Scholars Academic Exchange Conference of the Yunnan Academy of Forestry and Grassland
Young Scholars Academic Exchange Mechanism) sﬁﬁﬂimaﬂmﬂ’u’mmamﬂgaijmﬁqumu

MIUTLgUIATUEH N o WIWBY b&os M 1HBIAUVIY HLNALUUI aN51505TUTYYTUIY

Sustainable
non-timber forest
product utilization.

msUszgignnswanilsuinivinisgulnl asan e vaenalinsuaniudeuivimisinivinisiulng
YpsanINIUmM AR LA eI U
(The First Young Scholars Academic Exchange Conference of the Yunnan Academy of Forestry

and Grassland Young Scholars Academic Exchange Mechanism)



