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Introduction

China has a barge limestone area and a diverse limestone landscape, which is best repre-
sented in the southern provinces of Guangxi, Guizhou and eastern Yunnan, as well as spart of
northern Guangdong, western Hubei and Hunan, and southern Sichuan (Lu, 1965; Ren,
1983). Pure limestone outcrops in this region total 198 000 km? accounting for 70% of that in
China (Xu, 1995).Beautiful karst landscapes, including numerous towerlike karst hills and
fantastic caves, have been a great source of tourism as well as various ecological niches for the
biodiversity.

Associated with the limestone landscape are diverse flora, fauna and human ethnic
groups. More than four thousand two hundred specific and infraspecific taxa of vascular
plants have been reported (Xu, 1993a). In this rich flora, about 300 taxa are recognized as
threatened or endangered (Wen et al. , 1993), about 5 % of the genera are endemic in China
and a large number of Tertiary or Quaternary refugee plants are identified (Xu, 1995). Inter-
national Union for Conservation of Nature and Natural Resources has recognized the region
as a center of botanical diversity (IUCN, 1990). The diverse fauna are demonstrated by Tang
(1987), Zhao et al. (1990) and Zhor (1987). It is estimated that there are more than 40 million
people living in the limestone areas in southern China, which include half of the minority
ethnic groups in China. '

Conservation of the forest on limestone landscapes or limestone forests is important.
Forest is the primary producer and the host for the diverse fauna. Human being is also a de-
pendent on the forest. In the limestone area, forest is an effective retainer of water source.
Once the forest is destroyed, barren limestone hill cannot keep springs alive. Without water
source, neither animals nor human beings can survive. Before 1950’s, more than 50% of the
limestone landscapes in southern China were covered by forests, but in 1990’ s, no more than
10% of virgin forests survive and few succeeded limestone forests have been reported. Since
1980’ s, several nature reserves have been established to protect limestone forests and their as-
sociated ecosystems, including Longgang Nature Reserve in southwestern Guangxi and
Maolan Karst Nature Reserve in southern Guizhou.

My involvement in the conservation of limestone forests in southern China began in 1990
when World Wide Fund for Nature International (WWF) began to fund my studies in 1990~
1992 and 1993~ 1994 and the Smithsonian Institution (U. S. ) provided additional funds in
1990. With the above support, a comprehensive report about the botanical diversity of
Chinese limestone forests was produced (Xu et al. , 1993). This result helps identify priority
and targets in the conservation of limestone forests in southern China, but is far from the ul-
timate goal. The ultimate goal of conservation is to protect the existing biodiversity and even-
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tually to establish a harmonious relationship between plants, animals, human beings and oth-
er components in an ecosystem. Resulted from a previously WWF—funded project
(WWF / CN 0029), an ecological village approach to environmental conservation is here
presented, and the experiment is designed for formulating a long term plan for environmental
conservation in the limestone area in southern China.

Long Term Environmental Conservation versus Sustainability of Human Society
Conservation of the limestone forests in southern China has become an urgent subject
because human population growth in China has caused the destruction of most limestone for-
ests. From 1950 to 1990, the Chinese population has more than doubled, 540 million in 1950
versus more than 1.1 billion in 1990 (by the end of 1994 the Chinese population exceeding 1.2
billion). Now, the average population density is 114 people per square kilometer; but it is even
more alarming that the eastern coastal area of the country that accounts for 43% of the land
supports 94% of the total population, which means density of 249 people per square kilomet-
er (Zhao et al. , 1990. 13~ 14). Limestone areas in southern China were relatively
underpopulated before 1950, and many virgin forests existed. In 1950’s to mid—1970’s China
encouraged population growth after years of wars in the country. As a result of that policy
and improvement of health care, developed areas become over—populated. Sichuan basin
presents an extreme example, having more than 100 million people or almost 10 000 people
per km% A general rule of human migration is from the over—populated to the underpopulat-
ed and from the poor to the rich areas. As a matter of fact, many Sichuan immigrants are
found in adjacent limestone areas in western Guizhou and eastern Yunnan, In the developed
areas of China a strict birth control policy known as “one child per couple” was in effect in
early 1970’s , but in the limestone mountainous area birth control has been less successfull.
Immigration and lack of birth control have made many limestone areas crowded. New settlers
bring the traditional agriculture into the limestone areas; they cut down forests to plant crops,
including corn, soybean and rice. Life for those new settlers were easy because forest soil was
fertile, but most virgin forests were then destroyed. In southeatern Yunnan and southwestern
Guizhou, prior to 1950 around 50% of the limestone landscapes were covered by virgin for-
ests, but today no more than 10% have forest cover. Even in very remote limestone mountains
in eastern Yunnan,southwestern Guizhou, northwestern Guangxi and northern Guangdong,
few primary forests can be found. Gone with the forests were the dreams of those settlers.
Forests are critical to the ecosystem in limestone area (Xu, 1986) because water source
depends on forests and other organisms depend on water. It is extremely difficult for lime-
stone hills to form a soil layer that can retain water. Without erosion, it may take 13 000 years
for limestone hills to form a one—cm~thick soil layer (Wei, 1983). Without the involvement of
vegetation, barren limestone hills almost cannot form any soil layer because southern China
has heavy rain fall and the speed of soil formation cannot possibly counteract soil erosion.
Forests can retain water and they help the formation of surface soil. Therefore, in limestone
forests, above—ground streams and springs exist. But once the forest is removed, soil is
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washed away, surface streams disappear and springs dry. In many limestone areas in eastern
Yunnan, Guizhou, Guangxi and northern Guangdong, local people have difficulty in getting
enough drinking water, not to speak of agricultural irrigation. With rapid economic growth in
China, these days Chinese enjoy a reasonable life with $ 2 000 GDP per capita according to
purchasing power parity (UN, 1994), but most people in the limestone mountainous area are
under poverty with GDP per capita no more than $ 100 and they cannot even feed their belly.
Indeed, “limestone area” becomes a synonym of “poverty”.

Many limestone areas in southern China have become impossible for people to live on,
and people have to flee them. Some may move out of the limestone areas, and some may go to
find an oasis within the limestone area. In general, the abandoned villages have no more than
barren hills around. After human being moves away, vegetation may succeed to those de-
serted hills, but succession is slow because limestone hills have little soil to support plant
seeds. On the other hand, people’s new settlement in a limestone forest may destroy that oasis
soon. Attracted by the economic growth in coastal areas more people are fleeing out than get-
ting in the limestone area. To reduce poverty in the limestone area, the people’s government
of Guangdong Province has financed to help some 100 000 peo‘p'lé voluntarily move out of the
poor limestone areas in northern Guangdong. The result is satisfactory because many people
found a reasonable life after they moved out of the limestone area. However, taking southern
China as a whole, the majority of 40 million people in the limestone area cannot be moved
away, and most of them have to live with the poverty there. It is clear that a long term plan is
needed to reduce the level of poverty in a large limestone area without threatening the re-
maining forests and the ecosystem there. To formulate such a plan, an ecological village exper-
iment is proposed.

A conceptual ecological village

AN ECOLOGICAL VILLAGE is an experimental field station that will achieve eco-
nomical sustainability and that will build a harmonious community including human
society,fauna, flora and otheir components of the ecosystem in and around the village. The
ecological village has conservation components because it will encourage recovery of forests
and protect the biodiversity. But it is not a conventional nature reserve because conventional
nature reserves protect the biodiversity in the cost of human being himself without returning
benefits to him. In the ecological village, human community will make sustainable usage of
natural resources. The primary goal of the ecological village is to recover the vanished forests
and by maintaining forests to create sustainable water sources. The ecological village will ex-
periment ways to achive the best result in reforestation through operation research modeling.
Various plant species will be tested for pioneer man—made vegetation, and such pioneer
man—made vegetation should provide the quickest path to succession of limestone forests.
Both germplasms from local and from foreign areas will be tested, and modern technologies
will be employed. '

The second goal of the ecological village is that it will be a natural museum of living
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plants, living animals and other living organisms. Rare limestone plants will be introduced in-
to a designated area in the ecological village as ex—situ conservation. Government will in-
vest to the natural museum in exchange for the protection and propagation of ex—situ rare
germplasm. And the ecological village may distribute rare germplasm through propagation
for economic benefits.

The third goal of the ecological village is to develop local economy without imposing
negative impacts on the ecosystem. Traditional agriculture of herbal crops, such as corn, rice
and soybean will not be encouraged in the limestone area because these herbal crops cannot
protect soil from erosion. As a matter of fact, traditional agriculture has left numerous lime-
stone areas in southern China barren or semibarren. Therefore, in the ecological village,
woody crops, including starch,fruit and medicinal trees or shrubs will be cultivated. There are
many woody crops preferable to limestone substrate and they produce quality foods (Xu et al.
1993. 34 ~40). For examples, Aleurites fordii yields higher percentage of industrial oil when
planted on limestone soil than on acid soil; Citrus grandis produces quality fruit if grown on
calcareous soil; found in limestone outcrops in northwestern Guangxi Cleidiocarpon
cavaleriei produces excellent starch fruit; and Excentrodendron hsiemu is an excellent tim-
ber. In addition, there are many medicinal plants that are exclusively distributed in limestone
areas, and they can be introduced into cultivation in the ecological village.

The fourth goal of an ecological village is to develop tourism. The natural museum in the
village can be a good source of tourism; limestone landscapes are attractive to tourists; and
many limestone plants are good for gardening. For examples, Camellia sect. Chrysantha has
beautiful golden flowers; many gesneriads and orchids that grow on limestone present beauti-
ful flowers and it is easy to propagate them. -

There are other goals that an ecological vellage can achieve, such as public education for
environmental conservation. To conclude, the ecological village will be a multifunctional
community that takes the role of environmental conservation, economic growth education
and a model of sustainable human society.

Creation and Operation of an Ecological Village

In order for an ecological village to become a general model for sustainable development
of limestone area, we need to select a site that best simulates the large limestone area in south-
ern China. At least the following factors should be considered in site—selection; (1) Habitai:
The area has typical limestone landscape. (2) Geography: The site is on similar latitude, eleva-
tion and climate to most limestone areas in southern China. (3) Humanity: The area is not
crowded in order that unwanted disturbance from human communities can be avoided. (4)
Economy: The local government has proven leadership and can commit certain finance. And
(5) Transportation: Convenient transportation is needed to allow the ecological village acces-
sible to the outside world.

A successful ecological village will require combined efforts from a government, a local
community and a university. The three partiés will be bound together by legal contracts for
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operating an ecological village. The government will coordinate the overall operation of the )
village; the university will supply scientific force in planning and long term operating the A
ecological village; and the local community will be residents of the village and they will be the -
labor force in economic production and in cooperation with the university.

At the initial phase of implementation (estimated duration of five years), government will
vommit funds to ensure a basic living standard for the local community in the ecological vil-
lage. Through contracts with the government, local community members will have legal re-
sponsibility to stay in the village for a minimum amount of years. The government will help
build minimum infrastructure, including residential construction, transportation, water and
power supplies and communication.

The local community will receive governmental funds as contracts rather than as grants.
In building the infrastructure, they earn income for their living. After the infrastructure is
built, residents will pursue economic sustainability through various economic activities with
involvement of a university in the planning. In long term operation of the ecological village,
local community will receive continuous contracts from the university as a source of income.

Involvement of a university in the ecological village experiment assumes that the universi-
ty will take major responsibility of fund-raising to support this long term project. The univer-
sity will establish long term partnership with both the local government and the local commu-
nity that resides in the ecological village. The university will not take the responsibility to
build the village’s infrastructure, but will own the scientific facilities. The university will con-
tract with villagers to perform day to day observation of scientific experiments or labor—in-
tensive projects. Frequent contacts of university professionals and students with the local
community will bring diverse cultures and knowledge to the local community, and long term
cooperation between villagers and the university will transfer scientific knowledge to local
people. Various educational workshops and courses will be organized by the university to
transform the village into an educational unit. Subsequently, the local community will enjoy a
better chance of education and they will contribute to the conservation of biodiversity as a re-
turn benefit of their education.

There are funding sources for initiating the ecological village experiment. One source will
be from the Central People’s Government by reversing some budget for nature reserves to the
establishment of ecological village. In recent years, the Central and provincial governments
have invested a large amount of money to nature reserves. If some of the nature reserves are
selected for the ecological village experiment, no major increase of budget will be needed be-
fore this experiment is possible. In some existing nature reserves, basic infrastructure has al-
ready been established, and the transformation of a nature reserve to an ecological village will
involve more planning but not much more finance. Local governments can be another source
of funding. In these years, the Guangdong Provincial Government has financed and will con-
tinue to finance the voluntary migration of people out of the poor limestone area. In stead of
financing them to move out, the government can finance to help them to stay on where they
are if the area is selected as an ecological village site. Since the ecological village experiment is
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to find a way for people to live a sustainable life and a successful ecological village model will

return benefits for the human society in a vast limestone area, governments should welcome

this experiment. Because an experiment is in a small scale, governments will not suffer major

loss even the experiment fails.

After an ecological village experiment is initiated, the involved university will seek fund-

ing to support continuous operation of th ecological village. Various funding sources may

support the ecological village experiment because of its economy, environment and humanity

components, and following are some possible sources:
In China:

Central People’s Government. Ministry of Forestry (MOF) and Environmental Protection Agency
(EPA) administer nature reserves and biodiversity conservation in China; National Natural Science
Foundation supports creative experiments. The ecological village experiment involves the benefits of
more than 40 million people, and it deserves support from the Central Government.

Provincial and local governments. They have interest in the economic growth in limestone areas and
they should support the ecological village experiment.

Private funding. In China, Private funding is currently minor, but it can be an important source in

years to come.

Outside China:

WWEF International. This private international organization supports conservation activities. Since
there is a large limestone area on the earth in addition to that within the Chinese border, the
ecological village experiment deserves international attention. As a matter of fact, the current study
was funded by WWF International.

The World Bank. The World Bank is making a long term commitment to the environmental conser-
vation in China. The ecological village experiment will be one of the most appropriate projects that
deserve the World Bank’s investment because the experiment has potential economic,
enveironmental and scientific influence.

Other Funding Sources from foreign governments and private organizations or individuals. Funds
can be raised from entrepreneurs and governmental agencies because the ecological village experi-

ment involves both humanity and science.

Conclusions

Human population growth has caused the destruction of most limestone forests in
southern China and is threatening the survival of remaining limestone forests. A
long term plan is needed for both the conservation of limestone forests and the
sustainability of human community in the limestone areas. Conventional nature re-
serves emphasize on the conservation of biodiversity without adequate attention to
the sustainability of human society.

An ecological village experiment is proposed for testing a new approach in
biodiversity conservation. An ecological village will combine the efforts from the
government, the local community and the scientific institution to build a
multifunctional community that encourates economic growth, better education and
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environmental conservation. A successful ecological village will be a model of a
sustainable human society that has a harmonious relation to the fauna, the flora and
other parts of the ecosystem.

It is feasible to implement the ecological village experiment because funding sources,
man power and experiment sites are there. What we need are a careful plan, high
level coordination and commitment to the long term benefits of the biodiversity and
human society.
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