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Foreword

The importance of the vascular plants of southwestern China to the understanding
of diversity in terrestrial vegetation on planet Earth cannot be overestimated. As is usually
the case in global catalogues, flowering plants receive the most attention, and ferns, often
considered just relicts of the vegetation that colonized Earth at least 300 million years, are
overlooked. This is unfortunate because, alongside vascular plants, the ferns are rapidly
evolving and speciating today, and southwestern China is regarded as a major center of
radiation of certain forms. Apart from this scientific interest, ferns are also particularly
attractive elements of local ecosystems colonizing a wide range of habitats. This aspect is
particularly evident in the Yunnan Ferns of China, a book which is testament to five years
of arduous collecting and cultivation by Mrs Jiao, Professor Li and their colleagues. It
illustrates 172 species in 72 genera of ferns in more than 700 colour photographs. These
photographs superbly demonstrate the morphology of the fronds and, on their lower surfaces,
the clusters of sporagia (sori) that contain spores. Such spores, of course, as was appreciated
by ancient botanists, unlike seeds do not produce new fern plants. Instead they develop
into small delicate plate-like structures (gametophytes) that bear male and female organs,
where gametes will fuse to form a zygote that in time will grow into a new plant.
Gametophytes are rarely seen in the wild, and are notoriously difficult to cultivate in the
laboratory. Mrs Jiao's achievements in growing them on soil are thus truly remarkable and
hopefully will lead to more detailed anatomical analyses.

The authors are to be congratulated on producing such a splendid book on the ferns
of Yunnan. It will, I am sure, stimulate further work on their distribution and taxonomy,
and even more importantly it will emphasize the importance of ferns in the local flora and

the need to develop a strategy for their conservation.

’ c—
W W
Professor Dianne Edwards FRS
July 26, 2000
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Pi'eface

Vegetation on land consists of bryophytes, ferns and seed plants,the latter including both
gymnosperms and angiosperms. Ferns and seed plants possess dominant sporophytes and
reduced gametophytes in their alternation generations, in contrast to bryophytes which have
dominant gametophytes and parasitic sporophytes. Ferns and seed plants are vascular plants
anatomically, whereas bryophytes are non-vascular plants.

Ancient ferns were among the earliest vascular plants which migrated from water on to
land, turning its color to green during Late Silurian times (400 Ma). In the Carboniferous and
Permian (350Ma ~ 290 Ma) of the Late Paleozoic, ferns had reached their youth and constructed
some of the great forests on the earth. The dominance of ferns and other sporing plants in the
Late Paleozoic gradually declined, as gymnosperms increased. Researches on ferns play an
important role in understanding plant evolution, development of vegetation on land and changes
of global climate. Living ferns are also very important in gardens, in Chinese medicine and in
the economy related to forestry, agriculture and industry.

China is one of the countries with abundant ferns and more than half their species are
distributed in southwestern China. The lands of Yunnan Province are located on the Yunnan-
Guizhou Plateau and extend to the Hengduan Mountains in southwestern China. The landscapes
and natural environments in this province are of extreme complexity. There are huge and high
mountains, deep and long valleys with muitiple rivers and lakes in Yunnan. The variety of
climates in the province produce wonderful possibilities for plant diversity, which has enhanced
Yunnan being awarded the honorable title of Plant Kingdom. More than 1500 species of ferns
are reported in Yunnan and the rare species and endangered species in them are premier in
China.

Investigations of living ferns are mainly focused on the description of sporophytes and the
illustration of their features displayed by concise drawings. Color photographs of sporophytes
and gametophytes of living ferns as well as the mature reproductive organs have previously
been very rarely published.

In the last 5 years, we have successfully cultured many of the ferns growing wild in Yunnan.
They grow luxuriantly and complete both generations under cultivation. We have also induced
spores to germinate under aseptic condition and to grow them into gametophytes. Excellent
photographs of living sporophytes, reproductive organs and gametophytes of ferns were taken
and assembled for this atlas of ferns of Yunnan. ‘

More than 700 photographs of living ferns in Yunnan in this atlas cover 172 species of 72
genera in 28 families, and display their characteristics and habitat in beautiful color and in
detail. The atlas includes their systematics with appended index. The description in this atlas




is written in both Chinese and English.

We are very grateful to Professor Zhu Weiming(Wei-Ming Zhu), the consultant of this atlas,
for his enthusiatic encouragement and selfless helps.We thank Professor Feng Guomei(Guo-
Mei Feng) and Professor Fu Liguo (Li-Guo Fu) who permit our citing their photograph of
Platycerium wallichii. Nothing would have been possible without the support of Professor
Pan Guanghua (Guang-Hua Pan) and the invaluable technical assistance of Zhang Jie(Jie Zhang),
Yang Wenbo (Wen-Bo Yang), Huang Hongchun (Hong-Chun Huang), Zhang Xudong(Xu-
Dong Zhang) and Li Jianmin (Jian-Min Li). To them our sincere gratitude. This publication
has been supported by the funds of Chinese Academy of Sciences ( STZ-1-01 & KZ951-B1-
105 ) and the funds of National Science Foundation of China( 39230030, 39321001 & 30070054 ).

Systematic position of ferns in this atlas is made according to Ching Renchang System
(1978). The academic terms involved in this atlas are explained briefly as follows:

(1) Sporophyte: the diploid, spore-producing generation in the lifecycle of plants.

(2) Gametophyte: the haploid, gamete-producing generation in the lifecycle of plants.

(3) Circinate leaf: a young leaf of fern coiled from the tip downward.

(4) Sporophyll: a sporangium-bearing leaf, often modified in structure.

(5) Sporangium: a spore-producing and sac-like organ.

(6) Sorus: a cluster of sporangia on the lower surface of fern leaves.

(7) Indusium: a thin epidermal structure of sporophyll covering the sorus.

(8) Leaf thorn: protuberance caused by local thickening on the wall of leaf cell for the

purpose of water storage and protection.

(9) Scale: thin, flat, scarcious structure on sporophyte surface.

(10) Gemma: a bud or bud-like structure, or cluster of cells which separate from parent plant

and propagate offspring plants.

(11)Rachis: the main axis superior to petiole of fern leaf.

(12) Stellate hair: star-shaped hair with several to many branches radiating from the base.

Professor C@,-& %

MBSC FLS MBSA
August 1, 2000
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Pteridophyta
Filicophytina
Eusporangiopsida
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Osmundales

WEH O clayronianum (L.) Tagawa var. pilosum (wall.ex Grev. et Hook)

Angiopteridaceae

Angiopteris Hoffm.

A. hokouensis Ching

Protoleptosporangiopsida

Osmunda L.

O. japonica Thunb.
0. vachellii (Hook.) Presl

Osmundastrum (Presl) Presl
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Lygodiaceae

Lygodium Sw.
L. japonicum (Thunb.) Sw.
Dicksoniaceae
Cibotium Kaulf.
C. barometz (L.) J. Sm.

Alsophila R. Br.
A. spinulosa (Hook.) Tryon
Sphaeropteris Bernh.

S. brunoniana (Hook.) Tryon
Dennstaedtiaceae
Dennstaedtia Bernh.

D. scabra (Wall.) Moore

Microlepia Presl

M. hookeriana (Wall.) Presl

M. pilosissima Ching

M. platyphyila (Don) J. Sm.

M. rhomboidea (Wall,) Presl
M. sino-strigosa Ching
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M. speluncae (L.) Moore
M. trapeziformis (Roxb.) Kuhn
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Hypolepidaceae
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Pteridaceae
Pteris L.
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Lindsaea Dry.

L. cultrata (Willd.) Sw.
Stenoloma F ée

S. chusanum (L.) Ching

Hypolepis Bernh.
H. punctata (Thunb.) Mett.

. aspericaulis Wall. ex Hieron

. aspericaulis Wall. ex Hieron var. tricolor Moore apud Lowe
. biaurita L.

. cretica L. var. nervosa (Thunb.) Ching et S. H. Wu

. ensiformis Burm.

. ensiformis Burm. var. victoriae Bak.
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Sinopteridaceae

B EBRE

esquirolii Christ

henryi Christ

longipes Don
semipinnata L.
setuloso-costulata Hayata
vittata L.

wallichiana Agardh

Aleuritopteris Fée
A.
A.

albo-marginata (Clarke) Ching
cremea Ching ex S. K. Wu

MMSWEE  Leptolepidium Hsing et S. K. Wu
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Adiantaceae
Adiantum L.

- HHeceER

L. subvillosum (Hook.) Shing et S. K. Wu
Cheilosoria Trev.

C. hancockii (Bak.) Ching et Shing
Onychium Kaulf.

O. lucidum (Don) Spreng

A. capillus-funonis Rupr.
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A. capillus-veneris L.

K H Bk A. myriosorum Bak.
A skekk A philippense L.
#-F-#F  Hemionitidaceae
&EWBR)E  Gymnopteris Bernh.
KK P4 TERBR G. marantae (L.) Ching
& T B ® G. vestita (Wall. ex Presl) Urderw
A TR Coniogaramme Fée
Mt R T R C. fraxinea (Don)Diels f. connexa Ching
ZHiEEEL Antrophyaceae
L RIRE Antrophyum Kaulf.
S ERCY A. obovatum Bak.
Wi o R Athyriaceae
Pt 3 Athyrium Roth
NI SRR A. clarkei Bedd.
T B 26 G A. delicatulum Ching et S. K. Wu
A PIBEERE A tdentigerum (Wall. et Clarke) Mehra et Bir
W H- B 5 R A. dissitifolium (Bak.) C. Chr.
ERBEB A dubium (Christ)Ching
1o Zilis %8 A. niponicum (Mett.) Hance
HMTBER A silvicola Togawa
RHEEERE A strigillosum (Wall.) Moore
(B b o B Athyriopsis Ching
T4 2 A. petersenii (Kunze) Ching
fIRE Cornopteris Nakai
BN B C. opaca (Don) Tagawa
HIBE R Kuniwatsukia Pic.-Ser.
HI TR K. cuspidata (Bedd.) Pic.-Ser.
R4 REE  Pseudocystopteris Ching
JH-B &8 P. atkinsonii (Bedd.) Ching
HnmE Allantodia R. Br.
e B 5 ik A. alata (Christ) Ching
E£Wi5imBE A dilatata (Bl) Ching
KRS M gk A. gigantea (Bak.) Ching
BtikilpBE A hirsutipes (Bedd.) Ching
2B lnEE A laxifrons (Rosent.) Ching
B Bk A. megaphylla (Bak.) Ching
Wil A. similis W. M. Chu
= R Rk A. spectabilis (Wall. ex Mett.) Ching




HE®ME  Rhachidosorus Ching
M5 EBX R blotianus Ching
HEMEPE R consimilis Ching
S Eseh Rk R. pulcher (Tagawa) Ching
MEBEF  Hypodematiaceae
hE e Hypodematium Kunze
B R H. crenatum (Forssk.) Kuhn
& BWF  Thelypteridaceae
LSRR Parathelypteris (H. Ito) Ching
KHeAH P. beddomei (Bak.) Ching
L) 3] Metathelypteris (H. Ito) Ching
TR Y K M. flaccida (Bl.) Ching
ERE Macrothelypteris (H. Ito) Ching
MBI4IERK M. contingens Ching
BS5FEEH T M. torresiana (Gaud.) Ching
TR Phegopteris Fée
HEFIOR Bk P. decursive-pinnata (van Hall) Fée

B Pseudophegopteris Ching
B EW P. hirtirachis (C. Chr.) Holtt.

iy 3 Leptogramma J. Sm.
iR BT K L. scallanii (Christ) Ching
HIRE Glaphyropteridopsis Ching
BB G. erubescens (Hook.) Ching
ERE Cyclosorus Link
 OMEER C. crinipes (Hook.) Ching
WFERK  C dentatus (Forssk.) Ching
BEER Pseudocyclosorus Ching
BBEEP P ciliatus (Benth) Ching
T EER P. esquirolii (Christ) Ching
5 H@EE  Pronephrium Presl
5 A B P. gymnopteridifrons (Hay.) Holtt.
PARLE 9] 3 P. lakhimpurense (Ros.) Holtt.
HEHE AR P. penangianum (Hook.) Holtt.
=BT A P. triphyllum (Sw.) Holtt.
XWmE Dictyocline Moore
X  D. griffithii Moore
2 faEkt  Aspleniaceae
5] 3 Asplenium L.
Bl B A A. normale Don




