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Foreword of Flora Cryptogamarum Sinicarum

Flora Cryptogamarum Sinicarum is a series of monographs on Chinese non-vascular
cryptogamic plants, edited and published under the direction of the Editorial Committee of
the Cryptogamic Flora of China, Chinese Academy of Sciences (CAS). It also serves as a
comprehensive information bank of Chinese cryptogamic resources.

Cryptogams are not a single natural group from a phylogenetic of evolutionary point of
view, which, however, does not present an obstacle to the editing and publication of Flora
Cryptogamarum Sinicarum by a coordinated, nationwide organization. Flora Cryptoga-
marum Sinicarum is restricted to non-vascular cryptogamic “plants” including the
bryophytes, algae, fungi and lichens. The ferns, a group of vascular cryptogamic plants,
were earlier included in the plan of Flora Sinica, and are not taken into consideration here.
In order to bring the above groups into the plan of Fauna and Flora Sinica of China, some
leading scientists on cryptogamic plants, who were attending a working meeting of CAS in
Beijing in July 1972, proposed to establish the Editorial Committee of the Cryptogamic Flora
of China. The proposal was approved later by the CAS. The committee was formally estab-
lished in the working conference of Fauna and Flora Sinica, including Cryptogamic Flora of
China, held by CAS in Guangzhou in March 1973.

Flora Cryptogamarum Sinicarum is composed of Flora Algarum Marinarum Sini-
carum , Flora Algarum Sinicarum Aquae Dulcis, Flora Fungorum Sinicorum, Flora
Lichenum Sinicorum , and Flora Bryophytorum Sinicorum. They are edited and published
under the direction of the Editorial Committee of the Cryptogamic Flora of China, CAS.
Although myxomycetes and comycetes do not belong to the kingdom of fungi in modern
treatments, they have long been studied by mycologists. Flora Fungorum Sinicorum vol-
umes including myxomycetes and comycetes have been published, retaining for Flora Fun-
gorum Sinicorum the traditional meaning of the term fungi.

Since the establishment of the editorial committee in 1973, compilation of Flora Cryp-
togamarum Sinicarum and related studies have been supported financially by the CAS. The
National Natural Science Foundation of China has taken an important part of the financial
support since 1982. Under the direction of the committee, progress has been made in com-
pilation and study of Flora Cryptogamarum Sinicarum by organizing and coordinating the
main research institutions and universities all over the country. Since 1993, study and com-
pilation of the “fauna and floras”, especially Flora Cryptogamarum Sinicarum, has be-
come one of the key state projects of the National Natural Science Foundation with the com-
bined support of the CAS and the National Science and Technology Ministry.

Flora Cryptogamarum Sinicarum derives its results from the investigations, collec-
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tions, and classification of Chinese cryptogams by using theories and methods of systematic
and evolutionary biology as its guide. It is the summary of study on species diversity of cryp-
togams and provides important data for species protection. It is closely connected with hu-
man activities, environmental changes and even global changes. Flora Cryptogamarum
Sinicarum is a comprehensive information bank concerning morphology, anatomy, physiol-
ogy, biochemistry, ecology, and phytogeographical distribution. It includes a series of
special monographs for using the biological resources in China, for scientific research, and
for teaching.

China has complicated weather conditions, with a crisscross network of mountains and
rivers, lakes of all sizes, and an extensive sea area. China is rich in terrestrial and aquatic
cryptogamic resources. The development of taxonomic studies of cryptogams and the publi-
cation of Flora Cryptogamarum Sinicarum in concert will play an active role in exploration
and utilization of the cryptogamic resources of China and in promoting the development of
cryptogamic studies in China.

C. K. Tseng
~  Editor-in-Chief
The Editorial Committee of the Cryptogamic Flora of China
Chinese Academy of Sciences
March, 2000 in Beijing



FHEE#GR

BRI AR THEY P ASHER AR TREN—KEE, ES5RTHEYH
KAMIL RS RER R FRENEN.

HFEHEY IS T RKBAURETNANE, £HE LY SRFEYHBRETE
IR R —2K8E, 7 1801 £EH 1844~ 1847 4F, BEARFE R BIVE M
VIR RIB BRI, 20 D 70 FR, ABARBNER P, Bik, BEEYI]
(Division Bryophyta) A& E Y (Hepaticae) . FAIEH (Anthocerotae) FIBEH (Musci)
=k%, ERFEL, ENBEETFREEAEDARLEYZE, MAORHEYR KRS
“W RELH—ME, RESEEYEREREMEYHMNELR, BAREHME
YIREYIAN “BH .

BRAYAHAZ AR ETIAEERH RECEERWERNSAE I, —BRAAR
2t RAK 23 000 FhEBEAEY), HP4HE 8000 FE A, 100 R A EIH 15 000 Fp 8%
¥, PEMBIIR, BERAFLBTEA. BEEHAR. SR, ERATERREURE
RERN/NENE, PENAFHAMSOERREMRNLURX, B, PEEHHEYN
MAARNSHANTHZ—, HEERERBMA VAL,

(PEBEX) £ 1973 ESMBEFH “=FK" TSN ERS, EVPEBFEY
BHAXTHRE CUMERMYKE) . BE, BXABHSHAEN—ATHAEHRD. &
PEATHYERZLASNFENERATERRKAXIRT, KE+2FER, ¥
A EMEEAE LB R KERINA, e T Roa TRRFTR

H 1993 £FERTFHEYES (PEHEYE) B (PESYE) ERERRKTEFA
ERXERB¥ESERS AR 1, ZEXRERPEREERASHE, TEMN¥K
MERPFEARMESRET, (FEEEER) EBEFHEKR, FE “LR”
W RBEN S BMETHEE, “+1” &H2eH (FEEEE) 280E%.

EHEYNENRESZUSRAYHASHERRN R, HHHENBENES, T—8
WHEREYEES, HRIVABE, REREL, EERNBREANDRES, X
HUMWEREY, A TEENRES, MHYEAEHRBRRBEEEXTNER
B, (PEEBHE) WRERSBREXEEAMR S BEGR, HHRRFLBERE
FEA, TENRSHUBERAERN, BXRER, WEB 1-8%, MEFEHNI~12 %,
RERRENS, (FEHEHS) THEXRS RIEHEFARE 1963 £ 1E Brotherus
%, &SR A Schuster (1966~1992) K Grolle (1983) BEHIRS

(FEEES) WP H e BRI E 20 e 30 £RK, YL “PEHEYEE"
( Symbolae Sinicae) 3945, B HF| A Handel-Mazzetti 7 B 7o B th X R AE R A T3
HBBEbRA, 25885 &35 H Brotherus X Nicholson, Herzog il Verdoorn % 5€ 542
B, £Z% “SE" PHAXHREL 0P EBERFEBM 1/3 FELM 1/6,

1963 4E % 1978 F AR I BRIR AR E R (PEBKERE) L. THR (FEE#H

v ¢



F) AR, BERZEBILEMBSIRAER, BEFA S EESHTH 95% MEERK
Y. (PERSEYEE) E—STHEEEYIIRER-RIIMERESE.: (Kt
BRHEYT) . (RILEXEYE). (RKHEYE - E8HEY]) . (AREBEYE) A
(WREEBEYE) & (RINLRERE) FROHK, 5% (FEEHE) HRTFR
T T LI ER .

ERECEE “BEREYSHELY”, FERMBEXFENZHYF RS HRTR
T, (FEEESE) BRHBEERIE, TREAFRRY . HYRENENSEOAA,
AR Dy 3 3R _E A= 4y 18] 64 B O AR ST BUR B Ok

FEAMFRTRATHH ESRBELR S

#Emk XME
2000434 dex

* vidi ¢



Foreword of Flora Bryophytorum Sinicorum

Bryophytes, as the second large group in the cryptogams, have less complex construc-
tion compared with that of Pteridophytes. The common character of the bryophytes with the
other cryptogams is that they usually use the spores for propagation.

Historically the bryophytes were classified with the other taxa of the cryptogams in a
same group, based on their habitat is rather moist. In 1801 and from 1844 to 1947, the
Musci and the Hepaticae were estabished separately in the plant kingdom. In 1970s’, the -
hornworts were isolated from the Hepaticae, thus the division of Bryophyta consists of Hep-
aticae, Anthocerotae and Musci right now. Systematically, their position is arranged be-
tween pteridophytes and algae, and recognized as a lateral branch of the systematic “tree” of
the plant kingdom; otherwise someone called them a “blinding branch” of the plant king-
dom, since they still haven’t any exact relationships with other plant groups.

The bryophytes are distributed world wide from the tropical rain forests to the cold
harsh deserts including Antarctic. Generally, there are 23 000 species of bryophytes in the
world, among them 8 000 species are liverworts, about 100 species are hornworts and
15 000 species belong to mosses. China occurs wide area involving the tropical rain mountain
forests, evergreen broad leaved forests, coniferous forests, meadows and dry harsh deserts
and various microhabitats. The Qinghai-Xizang (Tibet) Plateau and the Hengduan Mts of
China are the unique regions in the world, hence there are about 1/10 species of bryophytes
of the world in China, which is also rich in endemic to China and East Asian types.

The project “Flora Bryophytorum Sinicorum”, established at the Guangzhou “Fauna,
Flora and Cryptogamic Flora of China Workshop” in 1973, is one part of the major project
including the flora of fresh algae, marine algae, fungi, lichens and bryophytes. Under the
leadership of the Editorial Committee of the Cryptogamic Flora of China, the Flora
Bryophytorum Sinicorum was financially supported by the Chinese Academy of Sciences and
prepared for more than ten years. As well, a series of field works and the close cooperation
between the institutions and universities had been maken, then the editorial schedule and
editorial plan were designed.

Since 1993, the Flora Cryptogamarum Sinicarum, Flora Reipublicae Popularis Sinicae
and Fauna Sinica, as one of the major project was arranged in the “Eighth Five-Year Plan”
of the National Natural Science Foundation of China, and under the cooperated financial
support by the National Natural Science Foundation of China, the Chinese Academy of Sci-
ences and the National Science and Technology Department, the Flora Bryophytorum Sini-
corum is being published one by one. Eight volumes of the Chinese bryophytes are looking
forward to be published during the “Ninth Five-Year Plan” and the total 12 volumes of the
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Flora Bryophytorum Sinicorum will be completed in the “Tenth Five-Year Plan”.

In the infra-system of bryophytes, the hepaticae are usually rather simple in construc-
tion and weak in adaptation. Generally, the hepaticae are primitive, and the anthocerotae
follow the former ones, then the mosses are rather advanced. In both systems of liverworts
and mosses, the group with erect stems and acrocarpous capsules are primitive, while the
group with creeping stems and pleurocarpous capsules are advanced. In consideration of the
present study on Chinese mosses, the publish order of the Flora Bryophytorum Sinicorum
is the mosses earlier than the liverworts. The volume number 1~8 are for mosses and 9~12
are liverworts. The taxonomic system of the Flora Bryophytorum Sinicorum is adapted the
one of Brotherus’ modified by P. -C. Chen for mosses in 1963, however the liverwort one
is combined both Schuster (1966~1992) and Grolle’s (1983) systems.

The research history of Chinese bryophytes can be backdated to the end of 1930s’. At
that time, the Symbolae Sinicae written by Brotherus and Nicholson, Herzog and Ver-
doorn for mosses and liverworts separately was a preliminary monograph of the bryoflora of
China, based on the number of thousand bryophyte specimens collected by the Austrian
Handel-Mazzetti from Southwest China, and some one-third and one-sixth of Chinese mosses
and liverworts were included separately in that monograph.

The Genera Muscorum Sinicorum , Volume I and I, edited by Pan-Chien Chen in
1963 and 1978 are the embryonic form of the Flora Bryophytorum Sinicorum. Among
them 95% species of the mosses of China up to date were listed, although the literature cita-
tion and description of each species were not included. The three volumes of the Flora
Bryophytorum Sinicorum and the followed local bryofloras including Iconographia Cormo-
phytorum Sinicorum , Flora Muscorum Chinae Boreali-Orientalis, Flora Hepaticarum
Chinae Boreali-Orientalis, Flora Tsinglingensis Tom. [l: Bryophyta, Bryoflora of
Xizang, Bryoflora of Hengduan Mts, SW China, Flora Bryophytarum Intramongoli-
carum , and Flora Bryophytorum Shangdongicorum established a steady foundation for the
compilation of the Flora Bryophytorum Sinicorum .

Under the situation of the “Convention on Biological Diversity” signed by the Chinese
government, the studies on the rare and endemic species of biology have been strengthening
in China, therefore the publications of the Flora Bryophytorum Sinicorum will stimulate
the environment protection, better usage of plant resources and make great contributions to

the studies on the corelation in the biological groups of the world.

Wu Pan-cheng

Deputy Editor in Chief

The Editorial Committee of the Cryptogamic Flora of China
Chinese Academy of Sciences

March, 2000 in Beijing
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Preface

This volume, as a part of the Bryoflora of China, is finished after several decades of en-
deavor by researchers based on the numerous specimens collected by several generations of
Chinese bryologists. The work was started by collecting and studying of specimens, and fi-
nally completed by further identifying, describing and illustrating work in the help of many
references.

This volume comprises 14 families, 37 genera, and 221 species and intraspecific taxa
from Takakiales, Calobryales, and part of Jungerminnales, including eight new genera as
well as 27 new species records and 11 species new to science. The systematical arrangements
in this volume mainly follow Grolle (1983) and Schuster (1966), with the ranks including
class, order, family, genus and species, and infrank taxa if necessary. All the scientific
names of each taxon were given in accordance with the International Code of Botanical
Nomenclature (St. Louis Code) and all the Chinese names were treated following the princi-
ple of priority. All the original citations of genera and species including the important syn-
onyms related to China and the adiacent countries with type locations were provided. De-
tailed morphological descriptions, habitats, localities, and worldwide distribution, as well
as discussion of brief diagnostic characteristics and taxonomic problems were given for each
species included. The illustrations of main recognizable characteristic features were also at-
tached to each species. If the species is widely distributed in China, only the representative
collectons were cited. The types and important voucher specimens were checked as possible
as we can. If it was impossible to do so, we still cited their collectors and specimens num-
bers, for further studies.

Most families in this volume were written solely by Gao C., with the exception of Ca-
lypogeiaceae and Trichocoleaceae (Cao T. & Yi Y. J.), Herbertaceae (FuX. & GaoC.),
Lepidoziaceae (Gao C. & Zhang K. C.), Jungermaniaceae (Gao C. & Wu Y. H.), Ade-
lanthaceae and Jackiellaceae (Gao C. & Xie W.). The whole volume was checked and edit-
ed by Gao. C.

We thank the Chinese Academy of Sciences and the National Natural Science Founda-
tion of China for financial support of the present research and final publication. Thanks are
also due to the Editorial Committee of the Cryptogamic Flora of China for assistance in our
editing work of this volume. We also express our deep gratitude to Prof. Li X. J., Zang
M. and Zeng S. Y. of Kuming Institute of Botany, Chinese Academy of Sciences, Luo J.
X. and Wu P. C. of Institute of Botany, Chinese Academy of Sciences, Lai M. Z. of
Tunghai University, Taiwan, Zang M. X. of Xi’an Botanical Garden, Shaanxi Academy of
Sciences, Lin P. J. of South China Institute of Botany, Chinese Academy of Sciences, Li
D. K. of Shanghai Museum of Natural History, Li Z. H. of Zhongshan University, Hu R.
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L. of East China Normal University, and Li Q. of Ya’an Middle School, as well as foreign
bryologists, Profs. T. Koponen and S. Piippo of Helsinki University, Dr. W. R. Buck of
New York Botanical Garden, Drs. Z. Iwatsuki and M. Mizutani of Hattori Botanical Labo-
ratory, and Dr. B. C. Tan of Singapore National University for providing specimens and lit-

erature.

Gao Chien
Institute of Applied Ecology
Chinese Academy of Sciences
Shenyang March 18, 2001
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B4 IEHER Lepidozia Dum.  oorereeeeerssserreiiiiiiiiiie s, (112)
&5 EEH‘%E Zoopsis Hook. f. ex Gott., Lindenb & Nees **++eceeerrestcatsrsanrnrianas (129 )
B8 HER Calypogeaceae ««+++++trerrrrrruiiiniiiinieniiiiitiiie e (131)
B1 BHFHER Metacalypogeia (Hatt. ) Inoue «+--+++rersersrrrmssuemiirisisiessieennnns (132)
B2 FPHER Calypogeia Raddi  +e+etereevemennneieniiiiiiiiiiiiiiiiiiiiiiininn (135)
BLO BEBHEPRE Adelanthaceae - o ereeereeereernrmirenieeiteieeeieeestesereessessneseresnen (143)
JB 1 SEHEE Werttsteinia Schifffi. +-+evreeererersertesietinrettenreneieensesesceseesnernees (143)



