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Bryological Biology,

Introduction and Diverse Branches

FOREWORD

In the plant kingdom, bryophytes are recognized as organisms occupying habitats
between the aquatic and the terrestrial living conditions. Recently, with the exception of
the ocean and land above 5,000 meters altitude bryophytes can be found worldwide,
including the Antarctica.

People have known bryophytes for hundreds of years. From the end of the
ninteenth century to the beginning of twentieth botanists began to have relatively
scientific systematic knowledge on bryophytes. For fifty years our understanding of
bryophytes began to branch out to various angles. A comprehensive research science of
bryophytes, bryological biology is established. Bryologists are not only to continue to
discover new taxa and to describe some morphological characters of bryophytes, but
they are also interested in the secondary metabolic chemistry, nuclear types and the
mechanism of phytosynthesis. However, in traditional horticulture bryophytes are still
the best useful materials. In being a sensitive indicator to air pollution and the winter
hosts in the production of gallnuts, the bryophytes have shown great contributions to
mankind. It is also worthy of note that the origin of bryophytes is still a big scientific
myth.

Following the approaching of the new century, people have recognized that the
twenty-first century will be an era of biology. How can bryology magnify it’s scientific
effect as an independent subject should not be overlooked. Half a century ago,
represented by the late Professor Chen Panchieh, the former generation of Chinese
botanists started to investigate mosses and liverworts. They have trained a group of
leading bryologists and established the foundation for bryology to be an independent
branch of science in China. In the recent decade, some branches of bryology have
achieved relatively eminent development in China. However, we have to accept the fact
that in comparison with the international standard there is still a large gap in our
achievement,

This condition creates an urgent responsibility to the Chinese Bryological Society ,
in the effort to improve Chinese bryology and to shorten the research gap, through
national and international communication. Consequently, a special publication which
reflects the standard of current research and contains most of the main fields of bryology
is very important. The major portion of this report was done by members of the
Institute of Botany, Chinese Academy of Sciences. In collaboration with bryologists in
Taiwan and specialists abroad, a special monograph on Chinese bryology, is a creative

new work. We sincerely hope that the publication of this book would reach these goals
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1. To push the scientific research of Chinese bryology into a new period; 2. to exhibit
the rich bryological resources of China; 3. To stimulate the research of Chinese

bryology to enter the “melting pot” of knowledge in international bryology..
g

CAS -

Tseng, C. K. (Zeng Chengkui)

Chief Editor of the Editorial Committee
of the Cryptogamic Flora of China

Honorary Director of the Institute of Oceanography,
Academia Sinica

Member of the Chinese Academy of Sciences
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PREFACE

People began to study bryophytes several hundred years ago. Researches diversified
into different branches only began half a century ago. In 1952, Frans Verdoorn
published the first “Manual of Bryophytes”™ in which he introduced eight branches of
bryology. It has been considered the first book of the “Biclogy of Bryophytes”. In 1981,
D. H. S. Richardson published “The Biology of Mosses” which contains fossils, the
influences of water and temperature to the phytosynthesis, of morphological characters
and the economic value of bryophytes. Half a century after the publication of the first
book of the “Manual of Bryophytes™ . Schuster in cooperation with several worldwide
famous bryologists published two volumes of “New Manual of Bryology” in 1983. He
summerized the data of recent advances and made great improvements. Most areas of
bryology are included in these two volumes. Meanwhile. the “Advances of Bryology~
and several other publications in systematic works continued to cover new discoveries in
various fields of bryology. Each of these publications has its specific features from the
cooperation of worldwide specialists of different fields. However, there has been no
Chinese publication, which can reflect the present status of progresses in different fields
of bryology. Moreover, the contents of the textbooks of botany in Chinese elementary
and secondary schools cover influenced by traditional framework which is out-of-date for
a long time. Considering the present domestic and oversea status of research in
bryology. the compilation of the biology of bryophytes for introducing various fields of
bryological research to the people within China and for communication to scientists
abroad is urgent. This is the idea shared by all the contributors. As the compilation of
an inventory of Chinese bryophytes is not finished more than 90% of our research
projects are dealing with the taxonomy of mosses and liverworts. However, some of our
plant cytologists, physiologists. phytochemists. paleobotanists and palynologists are
interested in these branches of bryology. They have contributed reports for the related
chapters in this book.

As the purpose of the compilation of this book is to introduce the present worldwide
advances of different branches of bryology, we have reported as much of current data as
possible. However, if some old literatures are significent in our science, they are also
cited. In this publication, each chapter represents an independent field of bryology. It
stands as an individual article. For the convenience of the readers. each chapter begins
with the introduction of the history of that specific branch. The major portion consists
of an itenized comprehensive report. In addition. there is some discussion on the
evolutionary significance of that branch in bryophytes. Finally, important literature is
added. The uniting principle is the systematics and evolution of the bryophytes. On
account of limited space, only selections of important literature in various branches are
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listed.

If this publication can achieve the function as a tool for bryological education. an
inspriation for further research of mosses and liverworts, and a means of international
communication among worldwide bryologists, it would have reached the goal which the
contributers have hoped.

This publication covers a very wide scape. There has been no work that covers so
diverse a field of studies of bryophytes. The editorial responsibilities have been very
heavy. Although the editors began the compilation in 1983, we are specialists of our
respected fields, and we do feel the limitations of our ability.

Our sincere appreciation goes to. Professors Wang Wentzi. Member., Chinese
Academy of Sciences; Tang Yanchen, Former Chairman, Department of Plant
Taxonomy and Phytogeography., Academia Sinica, Beijing; Hsu Pingsheng. Life
Science Academy, Fu Dan University and Deputy Director, Shanghai Natural History
Museum. who kindly suggested the English title of this book; Wei Jiangchun, Member,
Chinese Academy of Sciences, Chairman of the Scientific Committee. Open Laboratory
of Systematic Mycology and Lichenology, the Chinese Academy of Sciences and Deputy
Chief Editor, the Editorial Committee of Cryptogamic flora of China; who directed.
supported and helped the compilation and publication of this work. We are deeply
indebted to Professor Hong Deyuan, who with his busy schedule as Member of the
Chinese Academy of Sciences and heavy duty as Director of the Laboratory of Plant
Evolution and Systematic Botany. took time to prepare the chapter on cytology.
chromosome and nuclear types of bryophytes; Professor Lai Mingjou, Department of
Landscape, Tonghai University, who with his rich experience in teaching and research,
contributed the chapter of bryophytes as an indicator of environment and Dr. Li
Yanhong., Michigan Techenical University, for two chapters on eco-physiology and
communities of bryophytes.

We gratefully acknowledge the moral support from Kuang Tingyun and Li Bo, both
being Members of the Chinese Academy of Sciences with the former also as Director of
Open Laboratory of Plant Phytothesis, Institute of Botany, Academia Sinica and the
latter also as Director of Meadow Institute. University of Inner Mongolia. During the
compilation of this book, we were partly financially supported by the National Natural
Science Foundation, the Special Fund for supporting the Floristic Studies by the Chinese
Academy of Sciences and the Chinese National Antarctic Committee,

Our gratitudes are due to international friends, who kindly supplied us literatures
for the compilation of this book, particularly Dr. Peter H. Raven. Missouri Botanical
Garden. U. S. A.. and Member of Chinese Academy of Sciences, Dr. Janice Glime.
Michigan Techenical University. U. S. A, Dr. R. E. Longton. Reading University,
U. K.. Prof. Timo Koponen, Helsinki University, Finland, Dr. H. Bischler, National
Natural History Museum. France, Prof. Dale H. Vitt, Alberta University. Canada,
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Drs. Marshall R. Crosby, Robert E. Magill, Bruce Allen. Missouri Botanical Garden.
U. S. A.. Dr. Howard A. Crum, Michigan University. U. S. A, Dr. A. ]. Sharp.
Tennensi University, U. S. A, Dr. Lewis E. Anderson, Duke University, U. S. A..
Dr. R. M. Schuster, Hendley Cryptogamic Laboratory, University of Massachusetts,
U.S. A.. Dr. W. Buck. New York Botanical Garden, U.S. A.. Dr. Benito C. Tan.
Harvard University, U. S. A.. Drs. Barbara Crandall-Stotler and Ray Stotler. South
Illenois State University, U. S. A., Dr. S. Huneck, Institute of Plant Biochemistry,
Germany, Dr. Riclef Grolle, Friedrich-Schiller University, Germany. Dr. Jan-Peter
Frahm, Botanical Institute, Bonn University, Germany, Dr. S. Rob Gradstein.
University of Gottingen, Germany, Dr. Zen. Iwatsuki, Hattori Botanical Laboratory,
Japan. Dr. Y. Asakawa, Institute of Plant Chemistry. Tokushima Bunri, University,
Japan. Dr. H. Ando. Hiroshima University. Japan. Dr. Hironori Deguchi, Hiroshima
University, Japan, Dr. Hiroshi Kanda, National Institute of Polar Research, Japan,
Dr. A. Touw. and Dr. B. O. van Zanten. Rijisk Herbarium, University of Leiden.
Netherland and Dr. Rodney D. Seppelt, Australian Antarctic Division, Australia.

Illustrations in this publication were carefully prepared by Ms. Tain Xinzhi and
Mr. Gou Musen. As well. Mr. Jia Yu and Ms. Wang Meizhi responsibled for all the
index of this book. We sincerely give them our deep appreciation.

For advice in the English translation of the forword and the preface, we would like
to thank Dr. Hu Shiu Ying. Senior botanist. Arnold Arboratum, Harvard University,
Honorary Professor, South China Agricultural University, Advisor, Jiangsu Institute of
Botany. Academia Sinica, and Senior Tutor., Chung Chi College, the Chinese
University of Hong Kong.

The major portion of the working load of this publication was carried by members
of the Bryophytes Research Group (BRG) of the Institute of Botany at Beijing. Between
1986 and 1997, we have worked under several directors and chairmen of department. To
the Directors of the Institute of Botany, Academia Sinica and the Heads of the
Department of Plant Taxonomy and Phytogeography, who have given us enthusiastic
encouragement and material support, to the librarians who supplied reference books and
periodicals, and to all our colleagues of various institutes and universities in the whole
country for sympathetic support. may I represent the BRG in presenting to them our
heari-felt gratitude.

As the Chinese saying goes, We are throwing off a brick to attract valuable jade.
We hope in future, there will be better and more perfect publications on Chinese
bryophytes,

Wu Pengcheng
Institute of Botany
Academia Sinica
Beijing May 1st, 1997
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