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and the deputy director of the Key Laboratory for Reproduction and Conservation Genetics of Endan-
gered Wildlife of Sichuan Province. He is also the director of the Chinese Committee of Breeding
Techniques for Giant Panda, vice president & secretary general of Chengdu Giant Panda Breeding
Research Foundation, vice president of Sichuan Zoological Society, permanent council member of
Chinese Association of Zoological Gardens ( CAZG), and member of the Consultation Specialist
Group for Giant Panda Conservation and Management of the State Forestry Administration, People’s
Republic of China. He has been recognized for his academic excellence and received the following
honors : Chengdu Excellent Specialist Award for Prominent Contribution , Chengdu Top Ten Prominent
Youth Award, National Top Ten Prominent Youth Nomination Award and Special Allowance Award
from the State Council.

In his 17 years of conservation work with giant pandas and other endangered species, Dr. Zhang
has designed and directed twenty research projects, and received several state, provincial and civic
science and technology awards. He has also published 38 papers in both domestic and internationally
recognized scientific journals. He presides over the state Key International Collaboration Project,
provincial and civic basic research and platform construction program for endangered speeies, and
the prominent youth science and technology foundation program. Dr. Zhang is also responsible for de-
veloping and leading the collaborative research efforts in giant panda breeding between Chengdu, the
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shan, Qionglaishan, Liangshan, Xiangling and Qinling mountain ranges, and has published over
140 scientific papers in English or Chinese. He has been the principal investigator of more than 20
national and international projects for the giant panda, the red panda and primates, and has conduc-
ted several international collaborations in USA, UK, Australia, France, Spain,and Japan. Dr. Wei
has received several academic rewards from national and provincial levels, especially the National
Science Fund for Distinguished Young Scholars by National Natural Science Foundation of China in
year 2001, National Allowance Award by State Council of People’s Republic of China in 2002. He is
the general secretary of China Zoological Society, vice president of Mammalogical Society of China,
member of Endangered Species Scientific Commission, People’s Republic of China, and member of
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Foreward

For China, the giant panda is a national treasure. After immersing myself in a vast ocean
of books, 1 began to realize that the natural history of the giant panda could be traced back
eight million years to the late Miocene period. In the Pleistocene period , Ailuropoda microta
evolved into Ailuropoda melanoleuca baconi. During the Holocene period, the latter evolved into
Ailuropoda melanoleuca, the modern giant panda. The giant panda was once prosperous in the
Pleistocene period with a distribution that covered the three large river basins of the Yanglze
River, Zhujiang River, and Yellow River. Their population also once spread to Southeast
Asia, including Thailand, Burma, Laos, and other places. Currently, they are found only in
China, hundreds of fossil excavation sites have been discovered in China (i.e. , the prototypi-
cal Ailuropoda-Stegodon Fauna of Southern China from the later Pleistocene period ) .

In the face of natural calamities and man-made misfortunes, there is no escape for the gi-
ant panda from fate. With geologic and climatic changes, as well as a rise in human popula-
tions, the giant panda’s habitat has been gradually reduced and fragmented. At present, their
distribution is only in six mountain ranges where the Qinghai-Xizang Plateau extends eastward.
As a result, the giant panda has become the most treasured indigenous Chinese mammal.

Numerous historical documents make reference to the giant panda. Likewise, there are
just as many names for the giant panda in ancient books. For example, “Pi”, “Mo”, and
“Iron-eater” to name a few. Moreover, the literal descriptions are also varied. For example,
“Ten thousands of Pi Xiu ( giant pandas) are like ten thousands of soldiers” from The Story of
Three Kingdoms and “Sleeping on its fur may protect against pestilence” from Compendium of
Materia Medica. Tt is obvious that the giant panda has been a part of Chinese traditional culture
for a long time. However, modern research on the giant panda was initiated in 1869 when Ar-
mand Pere David, a French priest, found the first giant panda in Muping town, Baoxing coun-
ty, Sichuan province. this began the world’s fascination with the giant panda. Since then, the
giant panda has emerged from China as a worldwide ambassador. When the World Wildlife
Fund (WWF) was founded in 1961, the giant panda was chosen as its logo. The giant panda
has since become the universal symbol of wildlife protection.

Early in 1946, the Chinese people realized that the survival of the giant panda was being
critically threatened. During this time, the published newspaper Kakungpao reported that “the
giant panda may become extinct” due to over-hunting. During the initial establishment period
of the People’s Republic of China, the government reinforced giant panda protection by issuing
a number of legislative acts, such as The Protection Methods for Rare Animals , The Circular Or-
der for Active Protecting and Using Wild Animal Resources in Reason, The Protection Law Pref-
ace for Wild Animals of People’s Republic of China, The Protection Directory for State Key Wild

Animals ,and many others. The government tried its best to spend an appropriate amount of
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money on labor to establish giant panda nature reserves. There are now more than fifty nature
reserves for giant pandas. This provided a survival refuge for 60% ~70% of the wild popula-
tion. Meanwhile, in cooperation with WWF | the Chinese government began to conduct giant
panda ecological research in Wolong Nature Reserve in 1980. As a result, many conservation
projects have been developed in cooperation with other international organizations. With these
prodigious efforts, there have been significant results. The Third National Giant Panda Survey
in China indicated that the giant panda population was stabilizing and increasing after a slight
decrease in the 1980s. These results have been very encouraging and have been the cause for
much celebration.

The giant panda has become a flagship species—the significance of its conservation goes
far beyond protection efforts. Conservation should consist of both in-situ projects for the basis of
conservation and ex-situ efforts for essential supplemental support. Both the strategies are com-
plementary; one cannot exist without the other.

Captive breeding is an important part of ex-situ conservation strategies. Of the many insti-
tutions for captive breeding and reproduction, the Chengdu Research Base of Giant Panda
Breeding (including the Chengdu Zoo) , the Wolong China Research and Conservation Center
for the Giant Panda and Beijing Zoo retain significant status. The Chengdu Research Base of
Giant Panda Breeding (including the Chengdu Zoo) has had the longest captive husbandry and
breeding history in China and was the first facility worldwide to succeed in giant panda repro-
duction using frozen semen in 1980. From its humble beginnings with six giant pandas, this re-
search base has, by 2004, reproduced 67 litters with 95 individuals, with 66 individuals hav-
ing survived past the half-year mark. This success has reduced the number of difficulties in
mating, gestation, and neonatal survival, and has made a great contribution to the conservation
of this species. It is very encouraging that a third generation of giant pandas has been bred and
born in captivity and has thrived at the Base. The efforts and achievements of these conserva-
tion institutions have brought new life to an endangered species.

Two outstanding young research scientists, Zhang Zhihe and Wei Fuwen, have been
engaged in research in the field of captive breeding and conservation biology of the giant panda
for years. They, with other scholars, complied this publication based on many of the latest the-
ories and research results in endangered animal conservation. This book contains both the theo-
ry and practices of conservation relating to giant pandas and includes: phylogeny, distribution ,
status, breeding and reproduction of the captive population, behavior, disease control, and
conservation genetics. It highlights the new achievements and progress in giant panda research ,
especially in ex-situ conservation. Therefore, the publication of this volume is an important
resource for related research and the development of conservation management strategies. Fur-
thermore , I believe that the evaluation of breeding and reproduction of the giant panda in cap-
tivity, taken with the experiences and lessons of reintroduction biology discussed in this work ,
will be invaluable tools for the future creation of a proposed guide for giant panda reintroduc-

tion.
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As this brick attracts jade, 1 expect greatly that this publication will continue to promote
giant panda research and conservation while fostering new progress.

We sincerely believe that giant panda conservation has a bright future indeed.

& X B

Chen Yiyu

Academician, the Chinese Academy of Sciences

President, National Natural Science Foundation of China
President, China Zoological Society
Jan., 2006
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Preface

The industrial economy, which developed by leaps and bounds during the twentieth centu-
ry, brought highly developed prosperity and progress. However, advancements can often be a
double-edged sword. After the rise of the industrial economy, the world has faced many dilem-
mas related to human expansion, such as heavily destroyed ecological environments and de-
creases in biodiversity. Some data indicate that many species on the Earth disappear each year,
and that a quarter of mammalian species are endangered. Unfortunately, the giant panda is one
of them.

The end of the twentieth century was a period unlike any other in Chinese history. During
this time, an ancient kingdom was experiencing great changes. In addition to the nation’s refor-
mation and the opening of its doors to the world, the rapid development of the economy and the
improvement of the people’s living conditions caused a change in ecological consciousness. As
a result, humans sincerely care more and more about the past, present, and future of the giant
panda, a living fossil.

Because Sichuan is the home to the giant panda, Chengdu, the capital city of Sichuan, has
been a pioneer in its research and conservation. In 1953 , the Chengdu Zoo became the first unit
for giant panda breeding in China after the New China was established. In 1987, under the sup-
port of the Ministry of Construction, the State Forestry Administration (formerly the Ministry of
Forestry) and the Ministry of Finance, Chengdu City Government ( Chengdu Garden & Land-
scape Administration) established the Chengdu Research Base of Giant Panda Breeding on the
foundation of the work from the Chengdu Zoo. For many years, under the leadership and support
from all levels of government branches, and in cooperation with related international organiza-
tions and research institutions abroad, the Chengdu Research Base of Giant Panda Breeding has
worked by a collaborative effort for the research of giant pandas. Personnel for the giant panda
research and breeding management were from related enclosed breeding units, such as the
Wolong China Research and Conservation Center for the Giant Panda, Chengdu Zoo, Beijing
Zoo, nature reserves, colleges, universities, and scientific institutes. By utilizing multiple sub-
jects such as biology, ecology, nutrition, reproductive science, genetics, veterinary science,
physiology, pathology, genetic endocrinology, a multi-faceted approach to research on the giant
panda has been carried out. The following research areas have been explored: biological peculi-
arities, reproductive biology, breeding management measures, nutritional requirements and daily
food recipes, disease control, estrus authentication and gestation diagnoses, genetic diversity,
paternity identification, and tissue pathology. The results of our research have been abundant,
especially in the area of captive giant panda reproduction. Our findings have reduced the diffi-
culties in such areas as postnatal care, reproduction, and disease control. These advances have
resulted in a steady increase in the captive population of giant pandas.

We graduated from different universities in Sichuan province and became involved with gi-
ant panda conservation and research in the 1980s. Brought together by common interest and
goals, we discussed some problems we had encountered with the conservation of wild and cap-

tive giant pandas. As a result, we have combined our efforts in collaborative research. During

—



Preface | xi

this time, we realized that a systematic summary and analysis of giant panda research was
greatly needed, especially in the area of ex-situ conservation while incorporating the latest theo-
ries and methods on rare and endangered animal conservation. This publication will be a con-
venient reference for giant panda researchers and technical and management personnel in the
front lines of conservation and research.

From its conception, our concept for this publication has been supported by Prof. Zhang
Anju and Prof. Hu Jinchu, two senior giant panda experts. Their noble characters and profound
knowledge have inspired us. We have enjoyed the great benefit of working with them. With
their encouragement and support, we began writing this book four years ago.

In four years, together with our colleagues, we have complied references related to giant
panda conservation, especially to ex-situ conservation. The literature collected should com-
pletely and systematically reflect the research results in the giant panda ex-situ conservation.
Meanwhile, we have consulted the most current theories and results in the conservation for en-
dangered animals and introduced new theories and practical technologies in the fields of animal
behavior, conservation genetics, reproductive biology, veterinary science and nutrition, all in
an effort to go in innovative directions and develop new trends for giant panda ex-situ conserva-
tion in the future.

The accomplishment of this book was dependent on support from different internal and ex-
ternal quarters. For this, first we thank the people who worked hard and contributed unselfishly
to the conservation of and research on the giant panda. Their experience and achievements
helped immeasurably in the writing of this book. We wholeheartedly thank: the Chengdu Mu-
nicipal Government, Ministry of Construction ¢ The Chinese Association of Zoological Gar-
dens) , China State Forestry Administration ( China Wildlife Conservation Association) , Minis-
try of Science & Technology, State Environmental Protection Administration of China, Sichuan
Forestry Bureau, the Sichuan Bureau of Science and Technology, and others for their leader-
ship and support in the work for giant panda ex-situ conservation.

Special thanks are also given to the following: Mr. Zhao Xuemin, Mr. Hu Maozhou, Mr.
Huang Yinkui, Mr. Li Chuncheng, Mr. Ge Honglin, Mr. Wang Shaoxiong, Mr. Hao Kangli,
Mr. He Huazhang, Ms. Shu Luanyi, Mr. Bai Xinhe, Mr. Yang Guoan, Mr. Deng Quanzhong,
Mr. Sun Ping, Mr. Yang Dongsheng,Mr. Ai Yuhui,Mr. Deng Gongli, Ms. Zheng Shuling, Mr.
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