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Preface

Seed physiology not only is an important branch of agronomy and forestry
science, but also belongs to the field of developmental and metabolic physiology of
plant science. Further more, germplasm preservation, as the most important part
of seed physiology today, involves genetics, biochemistry and conservation biolo-
gy. Because of its multi-disciplinary nature, the crossing and infiltration among
the different fields have promoted the development of seed physiology itself and
other related sciences. (The discovery of phytochrome and its impacts serve as a
good example of this. ) In view of the fact that seed is fundamental to agricultural
production, seed quality directly affects the growth of crops and the benefit
gained from production, and long-term preservation of seed germplasm is also
closely relevant to the life of future generations of humanity. With the severe and
urgent challenge for efficient conservation of biodiversity, it is a natural trend
that the study on seed physiology is gaining ever-increasing importance. The re-
search group of seed physiology headed by Prof. G. H. Zheng and based in the
Botanical Garden of the Institute of Botany, Chinese Academy of Sciences, has
conducted profound and continuous studies for decades with significant achieve-
ments in various fields of seed physiology. Break-throughs have been made in
some key points of theory and technology with unique features. All these can be
readily seen in their publications. I believe this book of seed physiology would be
valuable for people working in the same field, and I also expect that it would help

stimulate the development of seed science and technology in China.

Beijing Pei-sung Tang (Professor, Ph. D.)
March, 1995 Honorary Director of the Institute of Botany

Academician of the Chinese Academy of Sciences
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Foreword

Due to its unique role in plant introduction, cultivation and germplasm
preservation, seed physiology is a characteristic component of research in botani-
cal gardens that function as gene banks. The study on seed physiology in the Bei-
jing Botanical Garden, Institute of Botany, Chinese Academy of Sciences started
at the initial stage of garden development in the 1950’s. Work on seeds was con-
sidered a priority by Academician Te-tsun Yu, {ounder of the Garden, who incor-
porated it in the plan for garden construction and scientific research, which re-
sulted in the prompt establishment of the Seed Research Group and Seed Physiol-
ogy Laboratory, with the formation of a trained research team, the development
of experiment projects on seed physiology and the identification of the aims and
tasks of the study. Academician Pei-Sung Tang, founder of phytophysiological
research in China, had given persistent attention and advice to the development of
seed research programmes. During the course of almost 50 years, the pro-
grammes have been serving the practical needs of germplasm collection, preserva-
tion and cultivation in the Botanical Garden, centering around the key question of
obtaining and maintaining high-quality seed, and focusing on systematic investi-
gations on principles and methods of seed vigour control and germplasm preserva-
tion, mechanism of seed dormancy and means of breaking dormancy and promo-
ting germination, physiology of seed germination under adverse conditions, parti-
cularly the chilling injury during imbibition and osmotic regulation, test for seed
vigour, and principles and application of seed vigour. Four books and over 160
papers in this field have been published. Many research results have helped di-
rectly or indirectly the development of productive forces. Some of the formulated
theoretical concepts and views, techniques and methods have been included in
college textbooks, promothing the advancement of seed researches in China.

Seeds are basic means of production, as well as products people depend on

« oy



for living. With the demand by modern agriculture on seeds of higher quality in
recent years and the current emergent need for conserving biological diversity
world-wide, the issue of preservation of seeds as a major form of plant germplasm
resources naturally draws more attention, requiring faster modernzation of seed
technology, larger scientific and technical teams working on seeds, and more and
more researches on seed physiology. For years, visitors and letters have been
coming to us from home and abroad asking for papers and information. To meet
the requirement for strengthening academic exchanges and to promote the turning
of more of our research achievements into production forces, we have assembled
and collated our articles dealing with the relevant topics in the field to produce
this book. Its predecessor, with the title of Selected Works of Seed Physiology,
was issued in the autumn of 1995 on the occasion of the 40th anniversary of the
Beijing Botanical Garden with limited number of copies for internal academic ex-
change and circulation. Six years have passed since then, and further develop-
ment of the work and the current situation make it necessary to adjust and revise
the contents to produce this new edition for open distribution.

This book is a crystal of many years work of our research that embodies the
care and advice of our tutors, the diligence of all our co-workers, and the support
and assistance we received from within and outside the Institute of Botany of the
Chinese Academy of Sciences, to whom we hereby express our gratitude. We are
grateful to Food and Agriculture Organization of the United Nations (FAQ) /In-
ternational Plant Genetic Resources Institute (IPGRI) for funding our research
programmes, which enabled us to accomplish our work plan and to achieve our
aims of study. We also sincerely thank the Publication Foundation Committee of

the Chinese Academy of Sciences for financial support towards the publication of

this book.

Zheng Guanghua (Professor of Seed Physiology)
Seed Physiology and Seed Preservation Laboratory
Beijing Botanical Garden

At the foot of the Xiangshan Mountain, Beijing
Spring 2002
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