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Abstract

This book is the collection of research achievements of the forest biodiversity car-
ried out at the Bao Tianman National Reserve, which was cooperatively funded by State
Forestry Administration, Chinese Academy of Forestry and Ministry of Personnel. This
book includes the following 12 chapters, concept, conservation principles and review of
biodiversity research (Chapter 1); threatening and its reasons of biodiversity in China
(Chapter 2); basic concept of regional biodiversity conservation research (Chapter 3);
flora and fauna characteristics of Bao Tianman mountain (Chapte 4) ; quantitative classi-
fication and ordination of plant community of Bao Tianman mountain (Chapter 5); plant
community diversity of Bao Tianman mountain (Chapter 6); Changes of plant species
diversity along with the restoration processes of Quercus variabilis (Chapter 7); charac-
teristics of interspecific association and population niche of plant species of Bao Tianman
(Chapter 8); valuable, rare and endangered species and their population biology of
warm temperate forest (Chapter 9); threatening and its reasons of forest biodiversity in
varm temperate zone of China (Chapter 10); monitoring and assessment of forest biodi-
versity (Chapter 11) and conservation and sustainable use strategies of forest biodiversi-
ty (Chapter 12). o



Preface

Biodiversity means the diversity and variety of organisms and their environments, it
includes genetic diversity, species diversity and ecosystem diversity. Biodiversity is the
material base of human living and social economic development, it also plays very impor-
tant roles in maintaining and improving eco-environment. Biodiversity conservation has
become a focus of the world-wide concerns.

Forest is the most typical, diversified and important ecosystem type among the ter-
restrial ecosystems, it plays a significant role in forming and maintaining biodiversity
and dynamic equilibrium process between geosphere and biosphere. Terrestrial organ-
isms mainly live in forest. For example, more than 50% species in the world live in the
tropical forest which accounts only for 7% of the land area. China has a large territory
and diversified climates, leading to a abundant biodiversity resource. There are about 5
million to 50 million species in the earth, but only about 1. 4 million species have scien-
tifically described. The species number in China accounts for 10% of the total in the
world, and it ranks the eighth place in the world. The forest area in China is about
0. 134 billion hm®. Number of tree and shrub species is about 8000, and tree species is
about 2000 of which over 1000 are good timber and economic species. In addition, there
are many endemic and rare species, such as Metasequoia glyptostroboides, Ginkgo biloba,
Taiwania flousiana, Davidia involucrata, Cercidiphyllum japonicum var sinensis,
Parashorea chinensis, Pseudolariz kaempferi, Tetracentron sinense. China has various
forest types distributing in different climatic zones. At the same time, the vertical full
spectrum of mountainous forest in temperate and subtropical zone, and the tropical for-

est in the farthest north in the world occurs in China as well.

With a rapid increase of population and economic development, the demand for for-
est resource is increasing. This results in aillegal-cutting and over-harvesting, and con-
sequently, the degradation, destruction and loss of forest and its habitat occurs and
many species are under endangered situation or extinct. A large area of natural forest is
being destroyed, while the remaining forests are becoming isolated forest island scatter-
ing in degrading environments. About 10% of total plant species is close to extinct due
to the loss of forests and habitat destruction. The current species extinction rate is esti-
mated to be 1000 times higher than that of natural rate. According to the prediction of
United Nations Environment Program, 5% ~15% of the wildlife species in the world
will be lost in 2000, 15000~ 50000 species will be lost every year, and 40%~140%



species will be lost every day. The loss of biodiversity is also very serious in China.
About 4000~ 5000 species are endangered, with the ratio of 15%~20%, and this is
larger than 10%~15% of the world average. Due to forest destruction and habitat frag-
mentation , intraspecific genetic diversity of wild species lost significantly, leading to a
reduction in resistant ability of forest ecosystem to disease, climate change and environ-
mental stresses.

In order to alleviate the crisis of natural forest resource and the increasing conflict
between the economic development and the demand of forest products, the natural for-
est and natural secondary forest with multiple structures and diversified species have
been transformed into man-made forest with simplified structure and few species. This
practice causes a great loss of many species or reduction in genetic diversity in recent
years in China. There are many species with a high economic value and many wild vari-
ety of fruits, crops and flowers in the forests have disappeared before they are developed
and utilized. The scale and rate of species distinction will be accelerated If effective mea-
sures and appropriate strategies are not taken, Therefore, conservation, restoration and
sustainable use of forest biodiversity is an urgent and important issue in the world and in
China.

The global is paying more attention to biodiversity conservation now, and many in-
ternational organizations, such as International Union for Conservation of Nature and
Natural Resources (IUCN), United Nations Environment Program, World Wildlife
Fund (WWF) devoted to this field actively. A series of world biodiversity conservation
strategies, conventions and action plans are being taken into effects. In addition, many
scientists are working on biodiversity conservation from different angles, such as cata-
logue , measurement indicators and methods, ecosystem function, monitoring and as-
sessment, restoration techniques of degraded ecosystem and habitat, mechanism of en-
dangered species and ex situ conservation techniques. In order to protect important e-
cosystem types, 276 nature reserves belong to 103 biogeographic regions have been es-
tablished in the world, forming a large network of nature reserves. Some reserves from
China have jointed the network members. In recent decade, China government pay a
great attention to biodiversity conservation, not only signs (Biodiversity Convention ),
but also formulate the National Biodiversity Conservation Action Plan. Up to now, 799
nature reserves have been established in China, and the protected areas account for
7.91% of the total area. In order to improve forest biodiversity conservation research
for providing conservation principles and practical techniques, Chinese Academy of
Forestry started the projects on biodiversity conservation techniques of warm temperate
forest in Bao Tianman nature reserve. The project was cooperatively funded by the State
Forestry Administration, the Chinese Academy of Forestry and the Department of Per-

sonnel.

In 1988, Bao Tianman was ratified by the State Council as a national nature reserve



for protecting forest and wildlife. The total area is about 53. 4km®. It is one of the pro-
tected completely area at the same latitude region and biodiversity distribution center in
central China. The flora has distinct both warm temperate characteristics and transition-
al characteristics from deciduous broad-leaved forest to evergreen broad-leaved forest
and close relationships with central China flora and southwest China flora, include many
genera that have one or few species and some endemic and original species. Fauna analy-
sis of 201 animals shows that Paleoarctic region species, Oriental region species and
Cosmopolitan species account for 1/3, respectively, and has obvious transitional charac-
teristics. Geological and ecological conditions and plant and animal species diversity of
Bao Tianman provide an ideal site for transitional region forest biodiversity research.
Before the start of this project, about 20 units, including the Department of
Wildlife and Forest Plants Conservation, the State Forestry Administration, Chinese A-
cademy of Forestry, Henan Academy of Sciences, Henan Agricultural University,
Henan Normal University and Bao Tianman National Nature Reserve Administrative
Bureau have jointly made a scientific survey at the Nature Reserve. (Essentials on the
Collection of Scientific Investigation for Bao Tianman Nature Reserve ) has been pub-
lished. Based on the previous research, we carried out forest biodiversity research at
species and ecosystems levels. The research focused on the following aspects : investiga-
tion and catalogue of flora and fauna, classification and ordination of plant community,
interspecific association, population niche, successional dynamic of species diversity,
population biology of valuable, rare and endangered species, threatening social and eco-
nomic indicators of forest biodiversity, monitoring and assessment system of forest bio-
diversity and conservation strategies of regional biodiversity.
The following projects have contributed research. results to this book
1. “Study on Conservation Techniques of Warm Temperate Forest Biodiversity in
China”, funded by the State Forestry Administration. The project led by Prof. Shi-
rong Liu and Youxu Jiang, Institute of Forest Ecology, Environment &. Protection,
Chinese Academy of Forestry. The main collaborators include Assistant Professor
Zuomin Shi, Assistant Professor Li Chen, Assistant Ruimei Cheng and Associate
Professor Runguo Zang (Institute of Forest Ecology, Environment &. Protection,
Chinese Academy of Forestry), Professor Yucui Liu, Assistant Professor Mingzuo
Wu, Assistant Professor Zongmin Guo, Professor Jionglin Lu, Assistant Professor
Xiuzheng Wang and Assistant Professor Yong Zhao (Henan Agricultural
University), Advanced Engineer Zhenyong Wang, Engineer Xueling Zhu and Engi-
neer Baodong Liu (BaoTianman Nature Reserve Administrative Bureau).
2. “Study on Ecosystem Biodiversity Conservation of Warm Temperate Forest in
China”. The Project funded by Chinese Academy of Forestry, led by Professor
Youxu Jiang (Institute of Forest Ecology, Environment & Protection, Chinese A-

cademy of Forestry). The main collaborators include Professor Shirong Liu, Assis-



tant Professor Zuomin Shi, Assistant Professor Li Chen, Professor Shuzhi Zhou, As-
sociate Professor Hongbin Wang, Associate Professor Zhen Zhang, Associate Profes-
sor Changqing Yu and Associate Professor Jun Lu (Institute of Forest Ecology, En-
vironment & Protection, Chinese Academy of Forestry), and Professor Yucui Liu
(Henan Agricultural University).

3. “Study on Conservation Techniques of Warm Temperate Forest Ecosystem Biodiversi-
ty in China”. The project funded by the Department of Personnel, led by Professor
Shirong Liu (Institute of Forest Ecologys Environment &. Protection, Chinese Acade-
my of Forestry ). Assistant Professor Zuomin Shi and Assistant Professor Li Cheng
from the Institute of Forest Ecology and Environment, and protection, Chinese A-
cademy of Forestry, and Advanced Engineer Zhenyong Wang, Engineer Xueling Zhu
and Engineer Baodong Liu from the BaoTianman Nature Reserve Administrative Bu-
reau participated in the project.

The book is consisted of 12 chapters which are organized in a logical sequence. The
contributors of this book, who have long been engaged in population ecology s communi-
ty ecology, forest vegetation and ecosystem research, are listed as followings : Professor
Shirong Liu, Professor Youxu Jiang, Assistant Professor Zuomin Shi and Li Chen, As-
sociate professor Runguo Zang Professor Yucui Liu Assistant Professor Mingzuo Wu,
Professor Shuzhi Zhou, Associate Professor Hongbin Wang, Advanced Engineer Zheny-
ong Wang, Engineer Xueling Zhu.

The insight into the formation, dynamic changes and maintaining mechanisms of
forest biodiversity in this book will improve the understanding of structure and function
of forest biodiversity , and provide strategies and technical references to biodiversity con-
servation of warm temperate forest. Finally, the authors would like to extend their sin-
cere thanks to the State Forestry Administration, the Chinese Academy of Forestry,
and the Department of Personnel for their financial supports to the research and the pub-

lication of this book.

Prof. Shirong Liu
Institute of Forest Ecology, Environment & Protection

Chinese Academy of Forestry
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