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Abstract Major causes of ecological environment situation and rural environment issues in the construction of new socialist countryside in China
are analyzed. Two necessities of introducing circular economy development mode of eco-agriculture and forestry into the construction of new social-
ist countryside are expatiated. One is the needs of the rural eco-environmental situation, and the other is to realize the fundamental change of agri-
cultural growth mode. Specific characteristics, existing foundation and current resistance of the circular economy of eco-agriculture and forestry are
studied. Major principles in introducing circular economy mode of eco-agriculture and forestry into the construction of new socialist countryside are
presented. Support system for constructing the circular economy mode of eco-agriculture and forestry is discussed, including the improved govern-
ment function and regulatory mechanism, marketing organization, farmers professional cooperative organization, leading enterprise, circular eco-
nomic market system of eco-agriculture and forestry, and human resources. Taking Huaping County, Lijiang City, Yunnan Province, China as an

example, "919" circular economic model in this county and its development result are analyzed.
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At present, ecological environment in many rural areas of
China has begun to threaten the food safety of agricultural prod-
ucts, farmers’ health, agricultural sustainable development and
social harmony in rural areas. Among them, the biggest prob-
lem is the contradiction between population and cultivated land,
which leads to vegetation degradation, soil erosion, soil deser-
tification, shortage of water resources, and rural soil and water
pollution. Therefore, extensive agricultural development mode
of " Resource — Product — Pollution" with high consumption and
high pollution must be changed into the circular economy mode
of eco-agriculture and forestry of " Resources — Product — Re-
newable resource" with the objective of realizing eco-environ-
mental restoration and harmonious development between hu-
man and nature. It is a fundamental means to restore ecology
and reduce pollution, as well as an important way to realize the
sustainable development of rural China and the only way to
build a socialist new countryside. However, the strong inertia of
traditional economy has hindered the generation and develop-
ment of new economic development mode. Therefore, how to
effectively introduce the circular economy mode of eco-agricul-
ture and forestry becomes the key for the construction of social-
ist new countryside.

1 Situation and causes of ecological envi-
ronment during the construction of socialist

new countryside
1.1 Depressing ecological situation According to statis-
tics, forest coverage of China is only 13.92% , which is far low-
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er than the average level (27.00% ) and ranks the 104th in the
world. Grassland area at present is 390 million hectares in Chi-
na. Due to the overgrazing and over reclamation, more than
90% of the natural grassland is under degradation. Among
them, 87 million hectares grassland are suffering from severe
degradation, desertification and salinization with the increasing
speed of 2 million hectares each year, which has exacerbated
the soil erosion and sand hazards in grassland and has deterio-
rated the grassland ecology. This situation is extremely unfa-
vorable to the sustainable utilization and soil and water conser-
vation in China. Area of soil and water loss reaches 3 555.6
thousand square kilometers, accounting for 37.42% of the total
national land. Loss of topsoil is more than 5 billion tons each
year and is expanding with the speed of 2 460 hectares each
year, which leads to desertification of soil, reduction of arable
land, rapid decline of soil fertility, siltation of rivers and lakes,
and formation of vicious circle. China is one of the most serious
desertification countries in the world. lts desertification land is
262 million hectares at present, which accounts for 27. 3% of
the total land area and is equivalent to 14 times of the area of
Guangdong Province. According to the current speed, deserti-
fication land will increase from 33. 3 million hectares to 40.0 mil-
lion hectares within 50 years, which is equivalent to 10 times of
the area of Taiwan. Moreover, land desertification area also
shows a rapidly increasing trend, which is extremely unfavor-
able to the soil and water conservation and sustainable use of
China.

1.2 Aggravating soil and water pollution Pesticides have
significant effect on pests control in China. Each year, 1.53
hectares of pesticide is applied with the average amount of over
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2.3 kilograms per hectare. Application of chemical fertilizer rea-
ches 29 300 thousand tons each year, but the effective applica-
tion rates of pesticide and fertilizer are only 30%. The rest are
evaporated into the atmosphere or are washed into the soil, riv-
ers and lakes, causing eutrophication of water body and the
standard exceeding of nitrate content. In particular, extensive
use of nitrogen fertilizers causes soil compaction, acidification
or alkalization. Pesticides not only pollute the soil and water
body, but also destroy the ecological balance and threaten bio-
logical diversity. Pesticide residues in grain, fruit and vegetable
harm people’s health through the enrichment of food chain.
Production of agricultural film reaches 1 million tons each year
in China, among which, plastic film accounts for a half and the
residual rate is 20% —30%. There are about 75 kilograms plas-
tic film residues per hectare, having great impact on soil physi-
cal properties'”’. Agricultural wastes produced each year is
more than 4 billion tons, among which, livestock and poultry
manure reach a total of 2. 51 billion tons. Since many large-
scale farms are separated from agriculture, most of the feces
can not turn into field and are piled up in the open field without
processing. " Public Harm in Livestock Production" has fol-
lowed the old path of developed countries, causing increasingly
serious environmental pollution in China'. Crop straw reaches
700 million tons with less than 25% of pollution-free treatment
rate. These agricultural wastes have caused pollution of sur-
rounding environment. After discharged into water bodies, they
result in eutrophication of rivers, lakes and waters, which has
seriously affected the normal cycle of rural ecological environ-
ment. Many soil layers of farmland become hardening or have
over-standard harmful elements of cadmium, arsenic, chromi-
um, lead and other heavy metals, leading to excessive heavy
metals, or close to the threshold, in grain, vegetables and
fruits. What's more, water pollution in many areas becomes a
direct threat to the life of farmers, as well as one of the reasons
for the poverty in rural household.

1.3 Problems of rural ecological environment The first
"havoc" of terrestrial ecological vegetation in China occurred in
the 1950s under a series of erroneous policies, such as the
" Great Leap Forward" , reclaiming lakes for farmland, and de-
stroying forests and grassland for reclamation, which have re-
sulted in catastrophic ecological and economic consequences.
Since the reform and opening up, the state has paid more at-
tention to the protection and management of ecological environ-
ment, has vigorously carried out afforestation, reforestation
and closed forest, and has achieved a certain degree of suc-
cess in restoration of ecological vegetation. However, special
efforts must be made for vegetation restoration due to the ex-
cessive damage of ecological environment. Currently, phenom-
enon of encroach on ecological vegetation happens all the time
due to the huge pressure on the survival of people. Relation-
ship between economic development and environmental protec-
tion is not treated well. For instance, many places destroy for-
ests and grassland for construction; most rural areas use fire-
wood as the main energy for life. Destroy of ecological vegeta-
tion is the main reason of desertification, water and soil loss,

pests and flood disasters. Ecological environment degradation
in rural areas has close correlation with the problem of poverty.
Most farmers still live on land and conduct extensive operation.
On the one hand, they have to enlarge reclamation in order to
maintain basic subsistence. On the other hand, they have to
face the deterioration of ecological environment. Thus, a vi-
cious circle of " disaster — poverty — greater disaster — more
poverty" is formed.

2 Necessity of introducing circulation econ-
omy development pattern of ecological forest

in new socialist countryside construction

2.1 Requirement of rural ecological environment at pres-
ent Without controlling ecological and environmental problems
in rural areas, a more complex and passive state of urban envi-
ronment will be caused, which is even harder to control. Eco-
logical damage is a fundamental problem related to the long-
term development. Once the rural ecological environment is
damaged, it would take several generations to recover it. De-
veloping ecological circular economy is conducive to ecological
and environmental protection. Agricultural production is an in-
teraction process of natural production and the economic repro-
duction with the object of living plant and animal, which has a
natural dependence on natural resources. In order to reduce
the pressure of agricultural economic development on resource
supply, natural and economic laws should be combined togeth-
er in order to achieve the normal operation of eco-system.
Therefore, circular economy development mode of eco-agricul-
ture and forestry must be introduced, so as to promote the effi-
cient and recycling use of resources, which has become an im-
portant and urgent task for the new countryside construction. At
present, end treatment is an important way to solve environ-
mental problems in China, which is difficult to fundamentally
ease the pressure on the rural environment. Only by developing
circular economy and promoting clean production, can we re-
duce the effect of agriculture and forestry production activities
on natural resource and ecological environment to the minimum
degree. Therefore, we can achieve sustainable growth of agri-
cultural economy by using the minimum resource consumption
and environmental costs, so as to find a civilized development
road with ample life, good ecology and developing production™!.,

2.2 Fundamental change of agricultural growth mode De-
veloping circular economy of eco-agriculture and forestry is a spe-
cific practice of new socialist countryside construction, which aims
to change the growth mode of agriculture and forestry, to im-
prove the overall efficiency of industry, and to enhance
peasant’s income by increasing input. Ecological law is required
to organize the agriculture and forestry production and manage-
ment into a feedback cycle of " resources — products — renew-
able resources —recycled products" , so as to achieve the goal
of cyclic utilization, energy saving, environment optimization
and changing waste into valuables, to improve the efficiency of
resource utilization, to promote the virtuous circle of ecology
and to realize the sustainable development. This plays a posi-
tive role in developing effective agriculture and forestry, in-
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creasing peasant’s income, promoting the rural industrial struc-
ture adjustment and enhancing production and living environ-
ment. The most typical mode is circular economy of eco-agri-
culture and forestry with methane as a link, such as "pig —
methane - fruit" , " pig — methane —tea", " pig - methane -
vegetable" , " pig — methane —melon" and " pig — methane -
grain". During the development of economic globalization,
function of tariff barrier is weakened, including green barrier
and other non-tariff barriers, which needs great attention during
the new countryside construction. Therefore, agriculture and
forestry products become gradually in accordance with the in-
ternational standards of resources and environmental protection
by developing sustainable agriculture and forestry of eco-cycle
model, changing traditional economic development model, pro-
ducing green food and extending the industrial chain of agricul-
tural products processing.

3 Adaptability of circular economy devel-
opment mode of eco-agriculture and forest-
ry during the construction of new socialist

countryside

3.1 Characteristics of circular economy of eco-agriculture
and forestry Characteristics of circular economy of eco-agri-
culture and forestry include rational use of fertilizers and pesti-
cides, reduction of resource consumption, pollution of soil and
water body by residues, and degradation control of land quali-
ty. Wastes in rural areas are mostly organic matters. And in-
discriminate disposal of them may cause difficult control of pol-
lution. Therefore, collection and fermentation treatments are
needed in order to replace other energy sources by methane,
which can also obtain high-quality organic fertilizer, further re-
duce the use of chemical fertilizers, and produce green food.
Diversified economy in rural areas is an expression form of eco-
agriculture and forestry, as well as a vast world of circular
economy. Planting, breeding, animal husbandry, agriculture
and forestry product processing industry, as well as the emer-
ging tourism and service industries, together can form an eco-
logical chain or ecosystem based on the principles of virtuous
eco-cycle. Therefore, circular economy development mode of
eco-agriculture and forestry is suitable for the construction of
new socialist countryside.

3.2 The existing foundation

3.2.1 China has thousands of years of history of circular
economy of simple eco-agriculture and forestry. It also has a
very long history in developing circular economy of eco-agricul-
ture and forestry. As early as the Tang Dynasty, there was a
mode of " Mulberry — Dyke — Fish — Pond" in the Pearl River
Delta. The ecologist Wang Rusong points out that circular
economy is created by the Chinese people. Traditional agricul-
ture with more than 7 000 years of history is a typical circular
economy. In the past, straw, green manure, methane slurry,
feces and garbage of urban and rural residents were valuable
sources of fertilizer for farmland. A harmonious rural eco-sys-
tem of livestock, fish, mulberry, silkworm, earthworm, meth-

ane, vegetable crop, farmland, fish pond and wood is formed.
Crop rotation, intercropping, wetland purification, biological
degradation and other temporal and spatial niches are fully uti-
lized. Renewable resource cycles can be realized at low pro-
ductivity level in small spatial and temporal scale.

Wen Tiejun, president of the School of Agricultural Eco-
nomics and Rural Development, Renmin University of China,
pointed out that China has the traditional custom for the devel-
opment of agricultural circular economy. In the past, " Circular
Economy" in rural areas used to apply human excrement into
farmland. And crops grown from it are for people to eat. There
were few wastes and garbage in rural areas, because most of
the household garbage is used as fertilizer for recycling™ .
3.2.2 Experience accumulation of pilot projects in recent 20
years. In the year 1993, China turned 50 counties into eco-ag-
riculture counties at state level and formulated the planning and
practice guidelines, in order to bring eco-agriculture and forest-
ry into a planned and organized new stage with standardized
and scientific features. Starting from the eco-household, eco-
village and eco-town, China soon entered a phase of county
unit. During the large-scale implementation of eco-agriculture
and forestry, there are a number of typical areas with different
ecological types, offering valuable experiences. Since the year
2000, the state has started up the second round of national
eco-agriculture county construction and green home activity.
Through active exploration, more than 100 modes in the fields
of planting, breeding industry, and agricultural products pro-
cessing are summarized. Eco-agriculture and forestry has be-
come one of the most successful modes of sustainable agricul-
ture and forestry movement in the world. In a word, develop-
ment of eco-agriculture and forestry already has practical basis
under the pattern of circular economy.

3.2.3 Small-scale production management mode with rural
household as the main body meets the demand of ecological
circular economy of agriculture and forestry. Circular economy
of eco-agriculture and forestry seeks for the miniaturization of
production management. Small unit only needs a small amount
of resources, which is very important when most resources
have become scarce and difficult to obtain. Small unit can be
used to disperse population uniformly, to better utilize the
space, and to avoid the jam. More importantly, large number
of small units can make better use of the employees than the
few big ones.

3.3 The resistance Circular economy of eco-agriculture and
forestry requires peasants having high-quality ecology and high-
tech consciousness. In recent years, China has made some
achievements in the application of circular economy in eco-agri-
culture and forestry. But it is still in its initial stage and the over-
all situation is not optimistic due to the strong resistance. For
instance, though conservation tillage technology, such as not
burning straw and canceling tillage, is common in some devel-
oped countries, China is only at the initial stage. Flood irriga-
tion is still the main form of agricultural irrigation and the use ef-
ficiency of water is very low. Cultural level of most of the agri-
cultural producers in China is relatively low. And insufficient at-
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tention to economic benefits from cleaner production and waste
re-use of agriculture and forestry industry has led to the loss of
economic benefits of recycling use, which impedes the promo-
tion of recycling technology. Comprehensive utilization of
" Marsh Gas Pool with Three Functions" can realize the inte-
grated development of fertilizer application, seed soaking, pig
and fish feeding, fresh keeping, and power generation, having
significant ecological, economic and social benefits. And the e-
conomic benefit is 3 -5 times of the energy benefit. However,
during the production in the rural areas, the awareness level of
peasant households is limited and they only use methane for
cooking and lighting, not to mention the comprehensive utiliza-
tion of methane.

4 Specific methods for introducing the cir-
cular economy development mode of eco-

agriculture and forestry

Based on the above analyses, it is necessary to introduce
the circular economy development mode of eco-agriculture and
forestry in the construction of new socialist countryside. The
specificity of problems has made the support of government be-
come indispensable during introduction. Therefore, it is neces-
sary to build a number of support forces to form a joint force un-
der the special principles, which may support the peasants to
develop circular economy of eco-agriculture and forestry and to
form an effective combination of industries in order to increase
peasants’ income and to promote the restoration of ecological
environment.
4.1 The main principles
4.1.1 Taking income increase of peasants and restoration of
ecological environment as the objectives. Rural-urban segmen-
tation system has led to the single means of income increase of
peasants. Backward rural social security has resulted in the ab-
solute poverty of some peasants, as well as the behaviors of
overgrazing, over-reclamation and excessive logging. Income
increase of peasants is the key to solve the " Three Agriculture
Problems" and to construct the socialist new countryside. Un-
der the household contract management in rural China, invest-
ment, production and operation are carried out with family as
the unit. Therefore, income incentive is particularly important.
And income increase directly determines the attitude of peas-
ants towards circular economy of eco-agriculture and forestry.
Meanwhile, the long-term increase depends mainly on the res-
toration of ecological environment; income increase based on
destroying the ecological environment is only short term.
Therefore, income increase of peasants and restoration of eco-
logical environment should be taken as the objectives and
should be organically combined together'®’.
4.1.2 Doing things step by step according to local conditions.
Adapting to local conditions means to introduce circular econo-
my development mode of eco-agriculture and forestry according
to the specific local circumstances and conditions. China has a
vast territory and different foundations and conditions for socio-
economic development due to various geography, climate, cul-
ture and resources. Therefore, circular economy development

mode of eco-agriculture and forestry should be designed ac-
cording to the specific conditions. At the same time, it should
be adjusted according to the development stage. Design ahead
of, or behind, the development stage may hinder the effective
development of circular economy.

4.1.3 Government promotion. Firstly, change in economic
model happens within the economic field. And it also needs the
reform of social field. In rural areas, since traditional concepts
are deep-rooted, the change of development mode, production
and life style is not an easy thing. Secondly, peasants in China
are mostly conservative, lack the awareness of risk and are un-
willing to bear the risks. But there are always risks when devel-
oping circular economy of eco-agriculture and forestry under
market economy. Secondly, due to the improvement of ecolog-
ical environment, there is a strong externality of peasants en-
gaged in eco-agriculture circular economy. Benefits obtained
are only part of the social benefits. And the balance needs to
be compensated in order to reflect the social fairness. Finally,
rural cooperative economic development is still immature with
slow development and low level in China at present. Therefore,
government should play a strong role in promoting the circular
economy development mode of eco-agriculture.

4.1.4 Participation of peasants. Circular economy of eco-ag-
riculture and forestry is a kind of localized economy to a large
extent, having distinctive regional characteristics and needed to
be closely combined with the local culture and society. Because
introduction of development mode is closely related with the in-
terests of peasants, peasants should participate in the decision-
making process regardless of their low quality, low literacy level
and backward concept. After participating in this complex
process, farmers may fully aware of its feasibility and be willing
to cooperate actively, which will promote the introduction of cir-
cular economy mode of eco-agriculture and forestry.

4.1.5 Region in large scale and appropriate scale of produc-
tion unit. Regional large-scale procurement and sale can help
to reduce the costs, to form the advantages in large-scale mar-
keting, improve overall and unit efficiency, to cultivate the join
force of regional marketing, to exert the clustering effect of re-
gional industry, and to set up a complete industrial chain. Cir-
cular economy of eco-agriculture and forestry is different from
the traditional scale economy. The latter usually emphasizes
the scale individual economic subject; while the former stresses
on the region in large scale. Appropriate scale of production
unit is characterized by relatively small spatial distribution and
limited production scale. There are several reasons for this.
Firstly, circular economy takes waste as the main source of raw
materials. Secondly, fossil fuel is replaced by the renewable
energy. Thirdly, there are many material exchanges among the
active subjects of economy. Fourthly, we should maintain the
balance between surrounding environment in material input and
output.

4.1.6 Cooperation of social operation and management. Cir-
cular economy of eco-agriculture and forestry requires the co-
operation among departments and subjects. And the relation-
ship between production and operation subjects will become
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close, as well as the relationships among social departments,
which puts forward new requirements for the social operation
and management mechanisms. It is extremely important to es-
tablish and coordinate the " nervous systems" of subjects and
departments. Active participation of economic subjects, plan-
ners, NGOs sponsors and managers will promote the formation
of networking and the sustainable level of regional develop-
ment.
4.2 Support system for the construction of circular devel-
opment mode of eco-agriculture and forestry
4.2.1 Improving government function and regulatory mecha-
nism. Introduction of circular economic development mode of
eco-agriculture and forestry needs to follow the laws of the mar-
ket. And promotion of government is the key of it. Guidance
and management of government in a variety of ways are nee-
ded when effectively overcoming the shortcomings of decentral-
ized operation and taking the road of large-scale industrializa-
tion, such as offering policy guidance, information services,
technical training and price subsidy, attracting storage process-
ing marketing company, and establishing professional market.
At the sane time, we should also strengthen the coordination,
guidance, organization and service function of governments,
implement the circular economy development strategy of eco-
agriculture and forestry, establish social service system and
provide improved social services, such as legal, security, infra-
structure, information technology, and education services.
Government should change its function, promote the coordina-
tion of industrial economic benefit, social benefit and ecological
efficiency, and enhance the healthy development of rural econ-
omy.
4.2.2 Marketing organization of circular economy of regional
eco-agriculture and forestry. Under the increasingly open do-
mestic and international market condition, circular economic
development of regional ecological agriculture and forestry
needs to extend to the outside world. In other words, local eco-
green products should be sold to other areas. Meanwhile, en-
terprises with good external capital, technology and marketing
should be introduced with high efficiency. The scattered peas-
ant households are weak in strength and poor in marketing.
Therefore, it is urgent to take circular economy of eco-agricul-
ture and forestry at region (county, town or village) level as a
whole when marketing. Circular economy marketing organiza-
tion of regional eco-agriculture and forestry must be led by the
government with the participation of agriculture, forestry, indus-
try and commerce, tax department, peasant representatives,
financial institutions, relevant educational research institutions,
and agricultural products processing trade enterprises. lts main
duties are as follows

(1) Strengthening the related market researches on circu-
lar economy of eco-agriculture and forestry. Keep up with the
new technology and new trend of eco-agricultural circular econ-
omy at home and abroad; grasp the latest market trends in
time; and guide the internal adjustments of industry in order to
maintain relatively strong market competitiveness.

(2) Strengthening the regional brand building and commu-

nication of eco-agricultural circular economy. Under the eco-
nomic globalization, regional brand has shown unprecedented
dynamism. Regional brand refers to an industry or product hav-
ing certain scale, strong production capacity, higher market
share and influence within the range of certain administrative
geographical area. It has strong regional characteristics, usual-
ly representing the subject and image of a local industry and
product and playing an important role in local economic devel-
opment. Therefore, brand consciousness of peasant house-
holds should be cultivated in order to promote regional circular
economy development of eco-agriculture and forestry by brand
construction and promotion.

4.2.3 Farmer cooperation organization. According to the de-
centralized production and operation status of peasants, farmer
cooperation organization for circular economy of eco-agriculture
and forestry should be established. During the production, we
should carry out cooperation in capital, technology, manufac-
turing, marketing and information, provide services in a all
round way, fully exert the functions of services, coordination
and guidance, and promote the sound development of industry.
Farmer cooperation organization is a kind of organization based
on household contract management, which helps to exert the
advantages of contract management, to enhance the organiza-
tion degree of farmers, to improve the market control ability,
and to realize the effective circular economy of eco-agriculture
and forestry'®!.

4.2.4 Leading enterprises. Circular economy of eco-agricul-
ture and forestry needs the driven of leading enterprises, pay-
ing attention to the development of processing and marketing
enterprises and the enhancement of products added value.
Technical research, production and market promotion of eco-
logical food can not be achieved only by the small peasant
households, but need the participation of leading enterprises in
market competition. Leading enterprise is the linkage of peas-
ant household and market, having relatively great radiation and
stimulation effects. Government should implement green mar-
keting strategy in the aspects of funds and tax in order to sup-
port the leading enterprises, develop foreign trade, and support
the cooperation among agricultural colleges, leading enterpri-
ses and research institutions, so as to enhance the innovation
capability of green technology.

4.2.5 Market system of circular economy of eco-agriculture
and forestry. Construction of market system includes the con-
struction of the local physical market and the extension of for-
eign invisible market.

(1) Cultivate leading market; speed up the construction of
trade market of eco-agriculture and forestry products; further
improve the level of market; strengthen the hardware and soft-
ware construction of market; and expand the information func-
tion, service function, radiation function and scientific and tech-
nological exchange and quality control functions of market.

(2) Speed up the application of circular economy of local
eco-agriculture and forestry in large and medium cities of Chi-
na; and encourage the farmer agents, professional households
and leading enterprises to set up stores and sales windows in
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large and medium cities.

(8) Accelerate the development of foreign trade leading
enterprises; actively explore the international market; open up
foreign windows; and increase foreign exchange earnings.
4.2.6 Human resource development of circular economy of
eco-agriculture and forestry. Cultivating and abstracting talents
is the key to introduce circular economy of eco-agriculture. We
should enhance the talent consciousness, improve the cultiva-
tion of innovative talents, prevent the loss of talents, vigorously
promote talents introduction and training of work force, and cre-
ate basic human resources for the industry chain system con-
struction of eco-agricultural circular economy.

Firstly, adopt effective measures to create conditions for

technical talents, so that they can fully exert their own advanta-
ges. Under the guidance and help of experts, outstanding sci-
entific talents with innovation capacities and co-operative spirit
can be cultivated in order to establish a capable talent group.
Secondly, through multi-form and multi-channel technology
training, a large number of highly skilled workers are cultivated
to promote the circular economy development of eco-agricul-
ture. Thirdly, pay attention to the basic role of talents in the in-
troduction of circular economic mode of eco-agriculture and for-
estry; fully explore the business management personnel under
market condition; and allow them to increase their abilities dur-
ing development.
4.3 Establishing industrial system of circular economy of
eco-agriculture and forestry Circular economy system of
eco-agriculture and forestry involves three major industries: the
eco-agriculture and forestry industry that develops the pollution-
free agriculture and forestry products, green food and organic
food; the eco-forestry product processing industry that pro-
motes the cleaner production process and resource comprehen-
sive utilization; ecological service industry that develops eco-
tourism, green hotels and various green services. The sub-
stance of circular economy of eco-agriculture and forestry is to
take microbial treatment on wastes generated by eco-agricul-
ture and forestry as the link to form an annular " food chain"
(closed materials circulation). It has positive external benefits
but no negative external cost on ecological environment™" .
Through the microbial treatment of waste and the formation of
annular " food chain" , eco-agriculture and forestry industry has
formed various industrial combinations. At present, the most
typical combination is the circular economy of " pig —methane -
fruit" and " pig — methane - vegetable" based on household e-
conomy.

5 Case analysis

5.1 "919" circular economy development mode of eco-
agriculture and forestry established in Huaping County, Li-
jiang City, Yunnan Province, China "919" circular econo-
my development mode of eco-agriculture and forestry estab-
lished in Huaping County has become a successful mode during
new socialist countryside construction in Yunnan Province. This
mode takes individual peasant household as the subject with
more than 9 annual penned high-quality livestock per house-

hold, one efficient methane pool above 8 cubic meters, and
economic fruit forest more than 0. 6 hectares. This project
takes sustainable development and coordination of rural econo-
my, society and environment as the objectives with methane as
the link. It also vigorously promotes the " livestock — methane
—fruit" in order to improve the income of farmers, the efficien-
cy of agriculture and forestry and the rural eco-environment. Its
objective is to establish circular economy system of eco-agricul-
ture and forestry in Huaping County with methane as a link in
the year 2010. And a total of 85% peasant households will
have more than 9 penned domestic animals, 1 methane pool
above 8 cubic meters, economic fruit forest more than 0.6 hec-
tare, and net income more than 10 919 yuan'®’.

5.2 Organization and implementation of " 919" circular
economy development mode Since the year 2001, Huaping
County has introduced the " 919" circular economy develop-
ment mode of eco-agriculture and forestry, according to the
concept of " preferential distribution, multiple demonstration,
leader guidance, classified guidance, technology support, and
high efficiency" . This project is effective due to the guidance of
government. County government selects Longtou and San-
magqing as the two demonstration villages, setting fine exam-
ples to achieve the overall effect. And a vice leader of a county
is responsible for the construction of methane. 43 peasant
households in the total 49 households of Sanmaging Village
have achieved the objectives within only 2 years. Sanmaging
Village has more than 100 hectares mango trees with per
household mango trees about 2 hectares. Each peasant house-
hold has one methane pool, more than 9 pigs and cows, and
10 avian. At the same time, Sanmaging Village has challenged
the out-of-date customs with thousands of years and has im-
proved the conditions of kitchen, toilet, storage pit and other
sanitary conditions. Now, the wealthy Sanmaging Village has
become a banner of ecological homeland project in the whole
Huaping County.

County government has also organized the experts and
technical staff to edit and publish the Practical Technology
Guide for " 919" Eco-household Project with about 40 million
words, which has lasted for several years. It comprehensively
introduces the practical technologies of planting industry,
breeding industry, methane and modern agricultural produc-
tion, which is a popular science book very suitable for the circu-
lar economy of eco-agriculture and forestry in Huaping County.
With the accelerated pace of methane construction, county en-
ergy station has implemented the relation card for methane
pool, has been staffed with methane administrator, and has of-
fered free technical services in order to strengthen the support-
ing management. Besides, county NPC has discussed the
"919" Implementing Method and has defined it in the form of
local regulation, which offers policy support for the circular
economy development of eco-agriculture and forestry.

5.3 Development achievements of "919" model Promo-
tion of methane comprehensive utilization technology has great-
ly mobilized the enthusiasm of peasants in developing circular
economy of eco-agriculture and forestry. A group of related in-
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dustries have quickly risen all over the county. At present, pol-
lution-free mango and vegetable production bases have
emerged throughout the rural areas of Huaping. And " livestock
—methane —fruit" , " duck —methane -fish" and other indus-
trial combinations are born with methane as a link. Developing
pollution-free livestock, poultry, fruit, vegetables, aquatic prod-
ucts and high-quality rice has become the leading industries in
agroforestry in Huaping. Since the products are sold in Cheng-
du, Panzhihua and northeast markets, agriculture and forestry
have achieved sustainable development. The project fully re-
flects the will of peasants and solves the most direct and practi-
cal interests of farmers. Thus, it is popular among farmers with
100% participation rate. After the implementation of this pro-
ject, newly added economic fruit reaches 3. 9 thousand hec-
tares in the whole county; and forest coverage rate has im-
proved from 28% to 48.2% in the year 2000. Therefore, eco-
environment within the county has improved effectively.

6 Conclusion

Circular economy development mode of eco-agriculture
and forestry has a positive role in increasing farmers’ income,
recovering the degraded eco-environment in rural areas, reali-
zing the new socialist countryside construction and the regional
sustainable development in rural areas. The key of circular
economy development mode is how to introduce it effectively.
Due to the inertia of traditional development mode and the con-
servative consciousness of farmers, government promotion is
necessary during its introduction. Therefore, support and pro-
motion forces should be formed from various aspects and the
active and broad participation of the farmers should be encour-
aged. Meanwhile, implementation of relevant functions and pol-
icy measures of government is the key to mobilize the enthusi-
asm of farmers.
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