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Foreword

When I was in the Southwest United University from 1938 to 1942, I had the opportunity
to hike Ximatang (4000 m), Cangshan, Dali three times; subsequently I climbed Jade Dragon
Mountain (Yulong Xueshan) in Lijiang, Northwest Yunnan to 4500 m high. It was during these
trips that [ saw the plants of the alpine subnival belt for the first time and was very impressed by
these peculiar alpine species. In the 1960s Prof. Zhu Yancheng, a famous geobotanist who worked
at Yunnan University, and [ studied the vegetation of Jade Dragon Mountain and Haba Snow
Mountain (Haba Xueshan); then, in the 1970s I twice undertook expeditions to Xizang. All these
field investigations greatly increased my knowledge of the alpine subnival plants in the Hengduan
Mountains and the Qinghai-Tibetan Plateau. I wanted to research this special flora which establish
in the particular habitat — the highest terrestrial ecosystem — but never got the chance. Recently, I
have been most gratified to see great advances in the study of alpine subnival belt plants, including
in the areas of plant floristics, plant taxonomy, karyology, molecular biogeography, and plant
ecology; work that has been conducted consistently by my student Dr. Sun Hang and his assistants.

The Hengduan Mts. run from north to south in south-western China. They form a transitional
zone between the higher Qinghai-Tibetan Plateau and the lower Yunnan-Guizhou Plateau. The area
covers Northwest Yunnan, Western Sichuan and Southeast Xizang, extending to Southern Qinghai.
Along the mountain ranges, the Hengduan Mts. are divided by the Nujiang River (Salween), the
Lancang River (Mekong), and the Jinsha River, which run parallel to each other from west to east,
forming a very special geographic landscape characterized by alternate high mountains and deep
valleys. In this area, interleaved floral distribution patterns can be found. Temperate alpine plants
are found in the southern lower latitudes along the ridges, whilst subtropical or even tropical plants
are located in the northern higher latitudes along the valleys. Undoubtedly, the occurrence and
development of the alpine subnival flora of the Hengduan Mts. was associated with the Qinghai-
Tibetan Plateau uplift. The rich floras in this area, including the alpine subnival flora, have

attracted the interest of many botanists.




The publication of this book — Seed Plants of the Alpine Subnival Belt from the Hengduan
Mountains, SW China — provides a checklist of alpine subnival plants along with related
information. An increasing number of studies have demonstrated that plant diversity contains rich
scientific information, most of which remains to be found out. Because of the special habitat and
harsh environmental conditions, alpine subnival plants have adapted to exist at low temperatures,
in arid conditions, with strong winds, high levels of ultraviolet radiation, infertile soils and other
stresses during their long evolutionary history. This makes the alpine subnival belt community
unique. Plants in this area exhibit very special characteristics with respect to morphology, breeding
mechanism, secondary metabolites, genetic factors, etc. A study of them provides an opportunity
to combine macroscopic biology (specifically plant taxonomy, floristics and phytogeography)
with microscopic molecular biology. The Hengduan Mts. are a home for both ancient and recently
differentiated plants, harboring a rich biodiversity. New plant taxa may be found, as happened
with the genus Sinadoxa. 1 hope that young researchers will continue the exploration of this
region and produce further studies. I believe that innovative results will emerge as a result of our
perseverance.

This is the foreword for this book.

Prof. Wu Zhengyi
Academician of the Chinese Academy of Science

Kunming, 18 May, 2013
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Preface

The alpine subnival belt is located at the highest altitude of any of the terrestrial ecosystems,
where the environment is very harsh and isolated, and in a location that is difficult to reach. The
flora is characterized by having a short growing season, high regional diversity and high levels
of endemism. As a result, the work of collecting and identifying specimens is very difficult.
Therefore, our investigation of the alpine subnival flora of the Hengduan Mountains has lasted for
nearly ten years. During this period, we have collected more than 4000 specimens from the alpine
subnival belt in the Hengduan Mts. We have also consulted and examined a large number of related
specimens from collections made by expeditions to this region (including the Qinghai-Xizang
Expedition, and the Sichuan Vegetation Expedition) and famous collectors (such as G. Forrest, R.
C. Ching, C. W. Wang, T. T. Yii, C. Y. Wu, K. M. Feng, W. T. Wang, S. K. Wu, J. S. Yang, D. D.
Tao and D. E. Boufford). Furthermore, through consulting relevant floras and the latest references,
we obtained basic data for the monograph and eventually finished the book with enthusiastic help
from experts and colleagues. The book is a comprehensive summary of the plant diversity of the
alpine subnival flora in the Hengduan Mts.

Despite the extremely harsh environment, the flora of the alpine subnival belt creates a
colorful world of plants, not only in the relative richness of species, the miracle of adaptive
phenomena and mechanisms, but also with regard to the presence of many important plants of
economic value or exciting prospects with respect to their genetic resources. We hope that this
book will be useful for anyone interested in studying the plant diversity and resources of the alpine
environment. However, our research on the flora of the alpine subnival belt is still preliminary.
There are still many areas that are poorly known, botanically, and that need further comprehensive
and thorough investigation. We hope this book will play a valuable role in stimulating public
attention and interest in scientific activity.

This work has long been supported by the following sources of funding: Key Project of
Natural Science Foundation of China (Grant No. 40332021, 40930209); Key Project of the

vi



Joint Funds of NSFC and Natural Science Foundation of Yunnan Province, China (U1136601);
National Natural Science Funds of China for Distinguished Young Scholar (30625004); the
Major International Joint Research Program of NSFC (30420120049); International (Regional)
Cooperation and Exchanges Project, NSFC (31061160184); Natural Science Foundation of China
(40771073); the Key Natural Science Foundation of Yunnan Province, China (2008CC013);
the Special Program for Key Basic Research of the Ministry of Science and Technology, China
(2007FY 110100); Major State Basic Research Development Program (National 973 Projects)
(2003CB415103, 2007CB411601); Innovative Program of the Chinese Academy of Sciences
(KSCX2-YW-Z-1019); the "Strategic Priority Research Program" of the CAS (XDB03030106);
Key Laboratory for Plant Diversity and Biogeography of East Asia, CAS; and the U.S. National
Science Foundation (DEB-0321846 to D. E. Boufford).

In compiling this book we are indebted to the following individuals, who provided enthusiastic
help. We would like to take this opportunity to express our appreciation for their great assistance.

Dr. D. E. Boufford and Ms. S. L. Kelley of the Harvard University Herbaria, USA, Dr. R.
H. Ree of Chicago's Field Museum of Natural History, USA, Dr. Kazumi Fujikawa of the Kochi
Prefectural Makino Botanical Garden, Japan and Dr. Bruce Bartholomew, California Academy
of Sciences, USA, offered help in the field specimen collections and identification. Dr. Magnus
Lidén of Uppsala University, Sweden, Dr. Michael G. Pimenov of the Russian Academy of Natural
Sciences, Russia and Dr. lhsan A. Al-Shehbaz of the Missouri Botanical Garden, USA, kindly
helped to identify the “puzzle plants” of Corydalis, Apiaceae and Draba. Dr. Xie Lei of the
Beijing Forestry University and Dr. Ma Xiangguang of Sichuan University helped to identify
the taxa from Ranunculaceae, Apiaceae and A//ium. Dr. Chen Jiahui, Dr. Yu Wentao, Dr. Yu
Wenbin and Dr. Xiang Chunlei of Kunming Institute of Botany (KIB), CAS, assisted the authors
in identifying the groups from Salix, Boraginaceae, Pedicularis and Salvia. Prof. Ma Jinshuang
of the Chenshan Botanical Garden, Shanghai, CAS and Mr. Fang Wei of KIB, CAS generously
provided required documents for the work.

We are greatly indebted to our colleagues from the Alpine Plant Diversity Research
Group, KIB, CAS, Dong Jinlong, Chen Linyang, Chen Guangfu, Zhou Zhuo, Li Guodong, Liu
Changzhou, Peng Deli and Ouyang Chengren, who assisted the authors with the field collections.
In addition, Zhu Xinxin, Wang Huanchong, Li Xinhui, Yue Liangliang and Song Bo assisted with
collecting and identifying the photographs. Dr. Yang Yang, Dr. Zhang Dacai, Dr. Zha Hongguang
and Dr. Zhang Yonghong provided helpful suggestions, and Ms. Sha Wen assisted with the GIS
mapping. We also thank Sees-editing Ltd. and Ms. Wu Jianmei for linguistic assistance.

Finally, we especially thank Ms. Wang Jinghua , Ms. Zhang Yan and Mr. Li Xuedong of the
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herbarium of the KIB, CAS, Ms. Ban Qin of the Herbarium of the Institute of Botany, CAS, Dr.
Liu Bing of the Institute of Botany, CAS, Prof. Chen Shilong and Prof. Wu Yuhu of the Herbarium,
Northwest Institute of Plateau Biology, CAS, and Prof. Gao Xinfen, Dr. Zhang Liang, Dr. Xu Bo
and Dr. Peng Yulan of the Herbarium, Chengdu Institute of Biology, CAS for assisting the authors

with consulting specimens.

Sun Hang, Li Zhimin
18 May, 2013

Heilongtan, Kunming
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