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Brief Introduction

Pteridophyte (Lycophytes and Ferns) ista unique group in plants world. They
have independent prothalfaszand sporophytic stages in their life-cycles. Prothallus
has significant differengé.with its sporophyte in morphological structure, and it
is crucial to complete the life-cycle of a pteridophyte. This book summarized a
study on a collection of*454 spices of pteridophyte from tropical and subtropical
areas of China, South-east Asia, Australia and Malaysia, and included more than
2000 photographs showing morphological features of the sporophytes, mature
prothallus and part of young sporophytes and brief interpretations there of. It
could provide information for researchers and production technical personnels in
the fields of botany, biology of reproduction erc.; meanwhile it could also be used

as a reference for college teachers and students in related subjects.
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Pteridophytes are unique in plants world. They have two distinct and
alternating generations in their life-cycles, i.e. the prothallus and the sporophyte
generations. A new plant of pteridophyte can only arise from a prothallus,
therefore, growth and development of prothallus is an important step in the life-
cycle. With an upper and lower surface differentiation, this tiny green plate has
significant differences with sporophyte in the morphological structure, and this
morphological feature is helpful to clarify the relationship between different
species of pteridophytes. However, as the prothallus is quite difficult to be
observed in the field, the colored photographs which can reflect the whole life-
cycle of pteridophyte is relative insufficient.

Since its establishment, Fairylake Botanical Garden has been committed to
the introduction and domestication of pteridophyte. With the fund support from
Shenzhen Science and Technology Innovation Committee and scientific research
fund of Shenzhen Urban Management Bureau, Fairylake Botanical Garden
successively has conducted researches on  “the survey and utilization of fern
resource in Shenzhen” and “the study on scale propagation technique of fern
and its application in landscape design” etc.. Through those project, collection
had increased in size with more than 700 species of pteridophyte from different
regions. At the same time, the collection had been used in enriching the display
in the shady plants area and spore plants area of Fairylake Botanical Garden.
The first author of this book has been engaged in the study of pteridophytes for
more than 20 years, and came to Fairylake Botanical Garden in 2008 to join in
the research team on introduction and domestication of pteridophytes. After
years of work, she has accumulated many photographs about fern sporophytes,
mature prothallus and part of young sporophytes. Based on these photographs

and through selection and reorganization, this book is compiled. We hope that
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readers will get a better understanding about the diversity of pteridophytes as
well as their relationship after referring to this book. At the same time, this book
would also provide reference to the research fields such as botany and biology
of reproduction, as well as the reproduction of ornamental, medicinal and edible
pteridophytes.

Pteridophytes within this book are mainly from Southwest China,
South China and Taiwan China, in addition, part of them are from Vietnam,
Laos, Australia and Malaysia, including 37 families, 137 genera and 454
species. Families and genera are arranged in the system of Flora of China
Vol. 2—3 (Christenhusz’ s , 2011, with a little modification). In order to show
the morphological features of sporophyte and prothallus generation of each
pteridophytes, this book use more than 2000 colored photographs. The text part
consists of Chinese name, scientific name, the spore source, culture condition
and brief interpretation about photographs. Volume and page number of relevant
flora and references are also attached for readers to access.

Interpretation of this book: spores storage time refers to the days from
the spore pinna or blade being placed into paper bag (room temperature
preservation) to sowing. Germinating time refers to the days that it takes for the
spore wall to crack and one or two green cell to emerge under the observation of
stereoscope. It should be also noted that these spores are cultivated in different
time and location (Kunming and Shenzhen) and cultured under sun shelter
or in culturing room, respectively. Influenced by the local climate, the period
that prothalli cultivated under sun shelter forms young sporophyte will be
extended. When the surrounding air humidity keeps from 90% to 95% during
the cultivation, the direct factors which influence the prothallus’ length-width

ratio and growth time are temperature and light intensity. Suitable temperature
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to cultivate most species is 25+1°C. If the temperature is kept overly high or
low, then the natural growth of prothallus will be also restricted. Under the
suitable temperature, light intensity is the most crucial factor for the growth
of prothallus. Therefore, if a species of pteridophyte grows in different habitat
conditions, its prothallus’ growth period, length-width ratio, even shape
will have differences. Cultivation methodoly and conditions: @ Cultivation
soil (humus soil: yellow soil=2:1) which going through high temperature
sterilization is chosen for the culture medium. Spraying of plant hormone
GA,; (100-200ug/g) on surface of culture medium is helpful to promote the
germinating of spores; @spores are sown evenly on the culture medium and
the humidity is kept between 95% to 100%; ®the temperature under sun
shelter is natural environment temperature, density of shade-net is 90%, light
intensity is 800—1600 1x. @The culture shelf with fluorescent lamp is used in
culturing room, lighting time is 12 hours per day, light intensity is 1000-1500
Ix, the temperature range in culturing room is 10—-28°C.

The compiling of this book was under the organization of Dr. Yong Li, the
former director of Fairylake Botanical Garden. This work was also encouraged
by present and former directors of Fairylake Botanical Garden and supported
by the program (FLSF-2009-003) of ferns conservation center. Spores
collection and reproduction experiment work was supported and assisted by
Kunming Jindian Botanical Garden and Kunming Institute of Botany, Chinese
Academic of Sciences. The famous pteridologists from Yunnan University,
Professor Wei-Ming Chu, kindly helped with species identification. Mr. Su-
Gong Wu and Dr. Jian-Ying Xiang from Kunming Institute of Botany, Chinese
Academic of Sciences, shared spores collected in the Vietnam and Laos

programes (U. S. National Geographic Society, grant number: 6300-98 and
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7312-03). Colleagues of Fairylake Botanical Garden Mr. Zhen-Chuan Chen,
Mr. Xiao-An Lang, Dr. Li Zhang, Dr. Hong-Mei Liu, and Dr. Hui Dong
offered various spores collected from the field and they also offered many
photographs of sporophyte. Hereby, we would like to express our most
sincere gratitude to them.

However, it is regret that this book doesn’ t show the morphological
features of spores and reproductive structure of prothalli. Mistakes and
deficiencies are inevitable in this book thus any correction from readers will be

appreciated.

The authors
28 August 2013
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