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FOREWORD

As technology develops, the special medicinal value of Tazus
cuspidata Sieb. Et. Zucc, survived from the Quaternary Period. has
given attention to cultivation. It has been regarded as a tree species of
national treasure, with its extract taxol as a complicated diterpene
compound. Dr. Broder, head of the U. S. National Cancer Institute has
called it “a leading new anti-cancer medicine discovered in the last
fifteen years”. Today, America, France, the United Kingdom, Japan
and many other countries are making all efforts to develop taxol and
similar compounds. China is also doing much research in the clinical and
pharmacological studies of Taxus cuspidata and taxol. Tarxus
cuspidata, with thick branches and broad leaves, is one of the best
ornamental trees and widely used for decorating city greens and gardens
all over the world. Changbai Mountains in the northeast of China is a
center of distribution. It has the qualities of producing superior wood
with fine texture, compact structure, good elasticity and material
strength, glossiness, and fragrance, and is anti-decay and free from
resin. Consequently, it is especially suitable for musical instruments.,
engraving, quality furniture, and decoration. Its unique material
qualities have also led to disastrous irrational cutting , with its resources
being at the verge of extinction. To restore its resources, the Forest
Management Bureau of Yanbian, Jilin Province, has cultured,
regenerated and protected the species on a large scale. By the end of
1999, approximately one million young trees of Tazus cuspidata has
been cultured. It is planned that over 600 hm? of Taxus cuspidata will

be planted in ten years’ time to set up a base for the cultivation of
Tazxus cuspidata resources.
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In 2000, President Jiang Zemin instructed that “a revolution in
agricultural technology will be implemented”. With forestry as an
important foundation industry and socially beneficial enterprise. it is in
the key position of optimizing the environment and promoting
development. A down-to-earth revolution in new technology for
forestry is crucial for the further development of forestry and its role in
the sustainable development of national economy. The revolution is
both different from that in agriculture and industry and closely related
to them. Its primary task is to improve the ecological environment and
optimize the living conditions. It is also closely related to sustainable
development, especially in its irreplaceable role in the protection of
biodiversity. The establishment of the highly efficient base of Tazrus
cuspidata in the Changbai region is not an ordinary technology issue. It
is a method of protecting biodiversity through technological revolution
in forestry.

The forestry revolution is a long-term detailed task. It is important
to aim high and carry out down-to-earth work. Senior Engineer Bai
Guangxin and Professor Wu Banghua’s book is the combined effort of
many people in teaching, research and production. It systematically
discusses the geographical distribution, biological features, ecological
characters, population and community features, anatomical structure of
the seeds, tissue culture, the extraction of the taxol, and clinical
application and development strategies of Tazus cuspidata. Its materials
are detailed with rich content, strict structure and refined discourse.
The publication of these latest research findings represents a new
chapter in the resource base of China’s Tarus cuspidata, the
serialization of forest products, and the standardization of product
qualities. I believe it will serve as promotion for the sustainable

production, and healthy and stable development of T'azus cuspidata.

Li Yucai
Augus' 20, 2002
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PREFACE

Taxus cuspidata, of the family Taxaceae and genus Taxus, is a
valuable survivor from the Quaternary Period. It is mainly distributed
in the red-pine and broad-leaved forests of Changbai Mountains and east
Liaoning Province at the height of 500~1, 000 meters above sea level.
Fifty years ago, there were large areas of adult trees. but due to illegal
cutting for its superior wood quality it is now difficult even to find its
traces. Therefore, it is called by Taiwanese scholar Kuo Paochang
(1993) to be “a species of national treasure at the verge of distinction. ”
It is known for producing superior wood with fine texture, compact
structure, good elasticity and material strength, glossiness, and
fragrance, and is anti-decay, easy to shape, poor cracking and
springing, and free from resin. Its sapwood is yellowish white while the
heartwood is dark reddish brown, It has good performance for coloring
and painting, thus suitable for making musical instruments, engraving,
high-quality furniture and artistic decoration. Apart from the plant
alkaloid “taxin (C3Hs;NQOyo)”, it also contains the highly toxic boiled
oil. However, its aril is slightly sweet and edible, whereas gum
material can be extracted from its bark, chip, and seeds. The tree has
elegant shape, scarlet fruit, and thick branch and evergreen leaves.
Consequently, it is often used for garden ornament. Its root, stem.
leaves and bark can all be used in medicine. The leaves can serve as
emmenagogue and diuretic, help curing high blood pressure and heart
diseases, and restrain diabetes.

Taxol, a diterpene compound extracted from Tarus plants, is a

new , efficient, broad spectrum anti-carcinogen, especially effective for
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ovary and breast cancers. However, the content of taxol in plants is
very small, with 0. 01% in the barks of Taxus plants. That means
that, to extract lkg of taxol, 1, 000~3, 000 trees have to be cut. Even
if we cut all the existing resources, we can only meet short-term
demands. As a result, the price of taxol is very high, beyond the ability
of ordinary patients. As the key to the success of the medicine lies in
the sufficiency of resources, the protection and regeneration of the
Taxus resources have become a major topic of research in the world.

As a valuable endangered species, Taxus cuspidata faces the
danger of extinction. In recent years, the discovery that the anti-
carcinogenic taxol is found in its bark, root, stem and leaves has led to
a fever of developing T'axus cuspidata resources. At present, it is only
found in small quantities of natural resources so the only way to develop
this resource is to domesticate the species, which makes it necessary to
systematically study its biological and ecological features, geographical
distribution, community features, and management technology. To
achieve this aim, the project group has received funds from the National
Science Foundation, Jilin Province Department of Science and
Technology, and Jilin Province Department of Education to carry out
research in the resource survey and protective biology of Tarus
cuspidata. The research work is a continuation of the investigation in
the 1960s and combined efforts of many disciplines. The achievement
deserves attention.

The present research is a systematic study of Tazus cuspidata
based on detailed work in its geographical distribution, community and
population features, seedling and culture management, and resource
cultivation. It is not only an important study in protective biology, but
also a significant work in developing anti-carcinogenic substance for the
benefit of the humankind and an example of combining theoretical
research with practical applications. It uses the technology and methods

of population ecological investigation, positioning and semi-positioning
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studies, experiments and demonstration, and production and extension.
Its culture base has laid good foundation for further development and
applications. It is the first complete study of Taxus cuspidata and
pushes the development and cultivation of the species onto the road of
scaled production. It is not only a pioneering study in China, but also
one in the world.

The book is written by specialists of many fields on the basis of the
project findings. It contains eight chapters. Chapter One describes the
geographical distribution of Taxus cuspidata; Chapter Two outlines the
bio-ecological features of Taxus cuspidata; Chapter Three is the
population and community ecology of Taxus cuspidata; Chapter Four
provides the silvicultural technology of T'axus cuspidata; Chapter Five
gives the wood structure, physical properties and chemical constitution
of Taxus cuspidata; Chapter Six discusses the development and
cultivation of taxol; Chapter Seven demonstrates the protection and
development strategies of Yanbian region for Taxus cuspidata; Chapter
Eight is appendixes.

For the first time internationally, the book outlines a systematic
study of the endangered species of Tazrus cuspidata, and describes the
properties of its living, breeding and ecology. For the first time it
provides a complete set of technology for artificial breeding and
nurturing of natural Taxus cuspidata forests, a detailed account of its
natural geographical distribution and resource situation, and a
discussion of the reasons for its extinction and strategies for
development. For the first time it gives a division and evaluation of its
site types, and defines the suitable conditions for establishing a
production base. The study defines the biological and ecological
properties of the species and explains the silvicultural measures for
seedling, germination, field management, regeneration and winter
protection. It thus provides both the theoretical basis and the practical

technology for large-scale construction of fast-breeding and high-
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yielding forests of Taxus cuspidata.
The book is published in the form of a monograph. The authors

welcome any comments and criticisms for its errors.

Bai Guangxin, Wu Banghua
July 30, 2002



