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Introduction of Forest Genetic Resource Science
Foreword

Forest genetic resource is the most important fundamental natural resource
that has been conserved most completely with its characteristic of regenerable
and sustainable, but is also a living resource that can be destroyed and extin-
guished easily. Generally, the forest genetic resource includes all living genetic
resources in the forest ecosystem. Along with the reduction and decline of forest
land, the loss of forest genetic resource, including the loss of species, polpula-
tion and individual, has been more and more serious, which has resulted in the
extinction or being threatened of some species. Though many species have not
become threatened according to their biodiversity class, many populations of
them have become nearly threatened or under threatened sometimes. Based on
prediction made by FAO in 1995, about 170 species will disappear from the earth
each day in the future years. The extinction of one species will threaten the sur-
vival of 10— 30 species. Therefore, it has become an extremely important le-
sson in the world to protect and conserve forest genetic resource, improve forest
quality and maintain biodiversity.

The protection and conservation of forest genetic resource is to protect bio- 1
diversity and farest productivity , maintain forest sustainable development, con-
serve national resource and protect environment. Forest genetic diversity results
from the matching of tree species genetic variation to their ecological space under
the natural selection depending on their envifonment volume, which are the ba-
sic raw materials of the tree breeding engineering. Being influenced by the global
climatic change, environmental pollution and natural resource degradation, for-
est genetic resource is the expected natural beauty and the indispensable valuable
property of human being. Recently, the initiation and progress of breeding engi-
neering for the improved planting materials of industrial timber forest and eco-
nomic forest continuously required the supply of forest genetic resources. Mean-
while, the application of genetic diversity for providing planting materials for the
forest ecological engineering is more convenient and effective than developing
suitable planting materials by using stress resistant breeding methods. Hence,

the scholars and researchers on tree breeding, genetics, ecology, resource sci-




ence and environmental science began to focus on the forest genetic resource con-
servation and utilization, which resulted in a lot of research and operation activi-
ties on the conservation background, strategy, methodology and techniques.
Some of the researchers started working on the integrated issues about forest ge-
netic resource conservation, testing, evaluation and utilization for the more ef-
fective conservation and reasonable utilization, which has become the hot points
emphasized by more and more people. '

In the past, the forest genetic resource conservation was only partly studied

by the tree breeders. Up till latest years, more and more researchers on gene- |

tics, ecology, botany, resource science, environmental science and social science

ete. have jointed in the studies on the forest genetic resource.

The research progress on forest genetic resource has indicated the impor- .

tance of genetic resource conservation as well as the limitation of past studies.
Comparing the research of forest genetic resource to that of forest tree breeding,
following similarities and differentiation can be found. On the research objec-
tives, the forest genetic resource study is to effectively conserve and reasonably
utilization of genetic resource for the sustainable development, while the forest

tree breeding study is to improve forest planting material for increasing forest

productivity, which developed from one generation to multiple generation breed-

ing. On the research contents, the forest genetic resource study is to deal with

the various genetic materials of each tree species as well as conserve all tree

species in thier ecological regions, while the forest tree breeding study is to deal |

with the useful genetic materials (or breeding materials) for the genetic improve- |

ment of the tree species. On the research components, the forest genetic re--

source study is to conduct the test, evaluation and utilization of genetic diversity

with the application of conservation and evaluation theory and methods to contin-

uously recommend different breeding materials with various purpose for the suc-

cessive conservation and utilization, while the forest tree breeding study is to |

work on the improvement of tree species with various genetic materials by use of
common tree breeding techniques and high-technology concerning the variation
and quantitative selection of breeding characters, which shows apparently peri-
odical genetic improvement. The practice has indicated that it can not meet the
needs of genetic resource research and development to conduct the conservation ,
evaluation and utilization of forest genetic resource under the guidance of exist-

ing tree breeding or forest improvement theory and methodology. According to
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the principles of integration and limitation, it is urgent to establish and improve
the academic field to serve the forest genetic resource conservation and develop-
ment, i.e. forest genetic resource science. Forest genetic resource science deals
with mainly applied theory and methodology, including the applied techniques on
the strategy, objectives and contents of the forest genetic resource conservation
and utilization, which not only relates to knowledge of many other fields, but al-
so has its own unique specialty in theory and methodology as a new academic
field with existing significance and future prosperity.

Forest genetic resource science focuses on studying forest genetic diversity,
conservation of forest genetic diversity and utilization of forest genetic diversity,
which is a integrated academic field dealing with both fundamental and applied
research subjects. It adopts both common genetic breeding methods and modern
high-technology , with absorption of the theory and methodology of related aca-
demic fields, to study forest genetic (or forest germplasm) resource conservation |
and utilization theory, methods and techniques, including the characters and |
rules of genetics, ecology and production, expressing genetic diversity and its in-
formation parameters and evaluating the conservation activities. It also studies
the conservation and utilization strategy, evaluation and utilization methodolo-
gy. According to the genetic, ecological and productive background. it develops
sampling strategy, selects conservation techniques and designs various conserva-
tion models for the optimal matching of forest genetic diversity to the conserva-
tion and utilization techniques and the continuously recommending of new, spe-
cific and superior breeding materials or biological engineering materials. The in-
formation technology, such as resource database, information system and inter-
national network, will be used for establishing forest genetic resource informa-
tion management system. In one hand, it is a supplement to forest tree breeding
technology with various genetic resource testing ways, experimental examples
and evidents for enriching genetics, especially population genetics. In other
hand, it can strengthen the biodiversity s‘rudy with its contents and basis
through genetic resource conservation and utilization.

Since 1990s, the research on forest genetjc resource has gone to a new stage
in the world. In addition to the journal entitled Forest Genetic Resource Infor-
mation edited by FAO, many related journals have published a great number of
research papers on the subject in most countries. Adams et al(1992), Loeschke
et al(1994) and Zim-sick Kim et al(1995) have published 3 research paper collec-




tions on the forest genetic resources, comprising more than 100 valuable papers,
which formed a framework of new academic field of forest genetic resource (con-
servation). Based on the researches and practices on forest genetic resource con-
servation conducted in the past, especially under the National Key Research Pro-
gram-Research on Forest Germplasm Resource Conservation Technology during
the eighth “Five-year Plan” period, the book was written with summarizing and
deducting the previous research achievements for promoting the development of
forest genetic resource conservation and development.

In this book, fifteen chapters are included that describe two levels of con-
tents, 1. e. , Chapter 1 to Chapter 8 discuss the research achievements from sum-
marization and deduction and Chapter 9 to Chapter 15 discuss the research re-
sults from the experimentation and analysis. The Chapter 1 and 2 brief the cur-
rent status of forest genetic resource conservation, including the tasks, contents
and sampling strategy of genetic resource science, as well as the relation of ge-
netic diversity and forest tree breeding etc. The Chapter 3, 4, 5 and 6 introduce
the relevant applied theories of forest genetic resource conservation, the defini-
tion and function of parameters for expressing genetic diversity, the current sta-

tus of forest genetic diversity research as well as some related techniques and e-

valuation results. The Chapter 7 and 8 discuss the strategy, methodology and -

technology of forest genetic resource conservation and the international lessons,
organizations, plans and schemes of forest genetic resource conservation. In ge-
neral,the first eight chapters mainly describe the overall vision of common theo-
ry, method, technique and implementation of forest genetic resource science.
The Chapter 9, 10, 11 and 12 describe the research achievements of the National
Key Research Program, i.e, entitled the Research on Germplasm Conservation
Techniques for Important Coniferous and Broad-leaved Tree Species (85—018 —
01—16), which includes the conservation strategy of forest genetic resource, the
program proposal and the operation plan of the Research Program as well as the
research results containing 3 aspects and 7 items of conservation techniques and
the combined sampling strategy of germplasm conservation and evaluation. The
Chapter 13 and 14 describe the related research results being worked out from
the National Key Research Program, review the position, status, measures and
related techniques of forest germplasm conservation and utilization in tree seed
and seedling production, as well as the concepts, significance, status, strategies

and methods on the genetic (germplasm) resource conservation of rare and




threatened tree species with brief account of the conservation practices for the 7
representative rare and threatened tree species. The Chapter 15 describes the de-
sign and application of the information management system on forest germplasm
resource conservation banks. The originally planned Chapter 16 that describes
the designing and programming methods for the information management system
as well as its computerized software, has not been included in this book because
of the limit room of the book, which will be published in the future.

The book is written by a group of authors, under the organization of Prof.
GuWanchun and Wang Qi. The authors and their responsible contents of the

book are as follows.

Gu Wanchun: Chapter 1—4, division 1,3,4 of Chapter 5, Chapter 6—7, divi-
sion 3—5 of Chapter 9, Chapter 10—12, division 3 of Chapter 14
and Chapter 15

Wang Qi: Chapter 9.

You Yingtian: Chapter 13.

Sun Cuiling: Chapter 8, division 2 of Chapter 6 and division 2 of Chapter 7

Tang Qian: Division 2 of Chapter 5, the annexes of Chapter 11.

Li Bin: Assisting Gu Wanchun for Chapter 7 and Chapter 15.

Wang Zhengke : Assisting Gu Wanchun for Chapter 15.

Chen Yingge: Division 1 and division 2 of Chapter 14.

Guo Wenying: Division 4 and division 5 of Chapter 14, and responsible for mak-

ing all figures in the book.

Hong Baoliang: Assisting Gu Wanchun for Chapter 15.

The.authors thank Prof. Shi Jisen from Nanjing Forestry University, Prof.
Xu Jiuru from Beijing Forestry University and Prof. Yang Chuanping from
Northeast Forestry University for their supervision on some contents of the
book. Zhang Hui, Wang Junhui, Huang Qinjun, Li Zhijun and L1u Dan has de-
voted to the correction of the printing errors.

During writing of the book, the authors received helpful advice from Prof.
Zhuang Qiaosheng, the member of the Chinese Academy of Science, Liu Yuhe,
the Vice Minister of the Ministry of Forestry (MOF), Kou Wenzheng, the
Deputy Director of the Department of science and Technology, MOF, Yan Lin-
mei, the Chief of the Division of Planning under the Department of Science and




Technology, MOF, and Zhang Peichang, the Deputy Director of the Department
of Planning, MOF, and the authors also express sincerely thanks to them.

The research achievements included in the book were produced with the im-
plementation of the National Key Research Program, i. e. the Research on
Germplasm Resources Conservation Techniques for Important Coniferous and
Broad-leaved Tree species (85— 018—01—16) under the efforts of 28 members
of the research team of the Program. The main team members are as follows in
addition to the authors. _

Xia Liangfang, from the Experimental Center of Subtropical Forestry under the
Chinese Academy of Forestry (CAF).
Guo Wenfu and Liang Ruilong, from the Experimental Center of Tropical
Forestry, CAF.
Zhao Jianmin and Song Youyi, from the Tree Seed Station of Heilongjiang
) Province.
Xu Guangtian, Xu Shenbo and Wang Qihe, from the Forestry Academy of
Sichuan Province.
Niu Jiguo and Tan Yunde, from the Forestry Division of JiaoZuo District in
Henan Province.
Mo Zhozhi and Wei Zengjian, from the Tree Seed Station of Guangxi Au-
tonomous Region.
Li Huogen, Ge Chengli and Huang Minren, from the Nanjing Forestry Universi-
ty.
Yang Hongfan and Wang Zhijun, from the Tree Seed and Seedling Station of

Shaanxi Province.

The authors welcome readers to point out the shortages in the book and give
us valuable comments.

Gu Wanchun
Betjing, December, 1996
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