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Foreword of the Cryptogamic Flora of China

Cryptogamic Flora of China is composed of Flora Algarum Marinarum Sinicarum, Flora
Algarum Sinicarum Aquae Dulcis, Flora Fungorum Sinicorum, Flora Lichenum Sinicorum,
and Flora Bryophytorum Sinicorum, 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 cryfitogamic resources.

Cryptogams are not a single natural group from a phylogenetic point of view which,
however, does not present an obstacle to the editing and publication of the Cryptogamic Flora
of China by a coordinated, nationwide organization. The Cryptogamic Flora of China is
restricted to non-vascular cryptogams including the bryophytes, algae, fungi, and lichens. The
ferns, a group of vascular cryptogams, were earlier included in the plan of Flora of China,
and are not taken into consideration here. In order to bring the above groups into the plan of
Fauna and Flora of China, some leading scientists on cryptogams, 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 established in the working conference of Fauna and Flora of
China, including cryptogams, held by CAS in Guangzhou in March 1973.

Although myxomycetes and oomycetes do not belong to the Kingdom of Fungi in
modemn treatments, they have long been studied by mycologists. Flora Fungorum Sinicorum
volumes including myxomycetes and oomycetes have been published, retaining for Flora
Fungorum Sinicorum the traditional meaning of the term fungi.

Since the establishment of the editorial committee in 1973, compilation of Cryptogamic
Flora of China 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 compilation and study
of Cryptogamic Flora of China by organizing and coordinating the main research institutions
and universities all over the country. Since 1993, study and compilation of the Chinese fauna,
flora, and cryptogamic flora have become one of the key state projects of the National Natural
Science Foundation with the combined support of the CAS and the National Science and
Technology Ministry.

Cryptogamic Flora of China derives its results from the investigations, collections, 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
~ cryptogams and provides important data for species protection. It is closely connected with

human activities, environmental changes and even global changes. Cryptogamic Flora of
China is a comprehensive information bank concerning morphology, anatomy, physiology,
. biochemistry, ecology, and phytogeographical distribution. It includes a series of special
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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
publication of Cryptogamic Flora of China 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
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Foreword of Flora Bryophytorum Sinicorum

Bryophytes, as the second largest group in the cryptogams, have less complex
construction than Pteridophytes. The common characteristic of the bryophytes with the other
taxa in cryptogams is that they usually use their spores for propagation.

Historically, the Bryophytes were classified as members of the cryptogéms » in which the
majority of members are hygrophilous in habit. In 1801 and from 1844 to 1847, the Musci and
the Hepaticae were established separately in the plant kingdom. In 1970s’, the hornworts were
isolated from the Hepaticae. Thus for the division of Bryophyta consists of Hepaticae,
Anthocerotae, and Musci. In the system, the Bryophyta are arranged between the Pteridophyta
and the Algae. They are recognized as a lateral branch of the phylogenetic tree in the
evolutionary process of the plant kingdom, and seen as a blinding branch, and more so, this
branch does not have confirmed connection with any other plant groups.

The bryophytes are distributed worldwide from the tropical rain forest to the cold harsh
desert ,including Antarctic. Generally, about 23,000 species of bryophytes exist in the world,
among them 8,000 species of liverworts, about 100 species of hornworts, and 15,000 species
of mosses. China contains not only various microhabitats, but encompasses a wide area,
including tropical rain mountain forests, evergreen broad-leaf forests, coniferous forests,
meadows, and dry harsh deserts. The Qinghai-Xizang(Tibet) Plateau and the Hengduan
Mountains of China are some the most unique regions in the world. There are about 10 percent
of the bryophyte species distributed in China, including also members of the endemic taxa and
the Eastern Asian elements.

The project “Flora Bryophytorum Sinicorum”, established at the “Fauna, Flora and
Cryptogamic Flora of China Workshop” in Guangzhou in 1973, is a part of the major project
that includes the flora of fresh and marine algae, fungi, lichens, and bryophytes. Academically
directed by the Editorial Committee of the Cryptogamic Flora of China, the Flora
Bryophytorum Sinicorum was financially supported by the Chinese Academy of Sciences and
was prepared over a period of ten years. Additionally, through a series of field works, along
the close cooperation between the institutions and universities, the editorial plan and schedule
were designed.

Since 1993, the Cryptogamic Flora of China, Flora Reipublicae Popularis Sinicae and
Fauna Sinica, as one of the major projects has been enlisted in the “Eighth Five-Year Plan” of
the National Natural Science Foundation of China. Under the cooperative financial support of
the National Natural Science Foundation of China, the Chinese Academy of Sciences, and the
National Science and Technology Department , the total 12 volumes of the Flora
Bryophytorum Sinicorum will be published in succession. Among which, eight volumes are
expected to appear during the “Ninth Five-Year Plan” and the others will be completed in the
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“Tenth Five-Year Plan”.

In the infra-system of Bryophytes, generally, the Hepaticae are more ancestral in their
characters, followed by the more isolated Anthocerotae, and the more advanced Musci. In both
systems of liverworts and mosses, the group with erect stems and acrocarpous capsules is
evolutionally primitive, while the group with creeping stems and pleurocarpous capsules is
advanced. In consideration of the present study on Chinese mosses, the published order of the
Flora Bryophytorum Sinicorum is the mosses first, followed by liverworts. Volume 1~8 are for
mosses and 9~12 are liverworts. The taxonomic system of the Flora Bryophytorum Sinicorum
is adapted from one of Brotherus’ works and modified by Pan-Chien Chen for mosses in 1963.
The liverwort one combines both Schuster’s(1966~1992) and Grolle’s(1983) systems.

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

The Genera Muscorum Sinicorum(Volume I and II), edited by Pan-Chien Chen in 1963
and 1978, are the embryonic form of the Flora Bryophytorum Sinicorum. About 95% of the
species of mosses of China up to that time were listed, although the literature citation and
description of each species were not included. The three volumes of the Flora Bryophytorum
Sinicroum and following local bryofloras including Iconographia Cormophytorum Sinicorum
Flora Muscorum Chinae Boreali-Orientalis, Flora Hepaticarum Chinae Boreali-Orientalis,
Flora Tsinglingensis Tom. Il : Bryophyta, Bryoflora of Xizang, Bryoflora of Hengduan Mts,
SW China, Flora Bryophytarum Intramongolicarum, and Flora Bryophytorum Shandongicor-
um established a steady foundation for the compilation of the Flora Bryophytorum Sinicorum.

Under the provision 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. The publications of the Flora Bryophytorum Sinicorum will stimulate environmental
protection, promote better usage of plant resources, and allow for great contributions to be

made to the studies on the correlation between 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, the second volume of Chinese Hepaticae after volume 9, is finished after
more than ten years of endeavor by researchers based on many specimens collected by several
generations of Chinese bryologists. The work started with collecting and studying of
specimens, and finished with further identifying, describing, and illustrating work in the help
of many references. This volume comprises 13 families, 43 genera, and 299 species and taxa
under species of Jungermanniales, including Lophoziaceae, Gymnomitriaceae, Scapaniaceae,
Geocalycaceae, Pleuroziaceae, Radulaceae, Ptilidiaceae, and Neotrichocoleaceae et al. The
systematical arrangements in this volume mainly follow Schuster (1966) and Grolle (1983), with
the rank including family, genus, and species, with taxa under species if necessary. All the
scientific names of each taxon were written according to the International Code of Botanical
Nomenclature (St. Louis Code) and all the Chinese names were treated following the priority.
All the original literatures of genera and species including the important synonyms related to
China and the neighbor countries with type locations are cited. Each species had its detailed
morphologic characteristics descriptions, habitats, localities, and worldwide distribution, as well as
the discussion of the brief diagnostic characteristics and taxonomic problems. The illustration of
main recognizable characteristic features was attached to each species. If the species is widely
distributed in China, only the representatives of its cited specimens must be listed. The type
and important voucher specimens must be checked as possible as we can. If it was impossible,
we still cited their collectors and numbers, for the purpose of further studies later.

We express our deep gratitude to our colleagues in herbaria of Kunming Institute of
Botany, Chinese Academy of Sciences, South China Institute of Botany, Chinese Academy of
Sciences, Xi’an Botanical Garden, Shaanxi Academy of Sciences, Zhongshan University,
Shanghai Museum of Natural History, East China Normal University, Institute of Botany,
Chinese Academy of Sciences, Tunghai University, and Taiwan University, as well as the
foreign bryologists, Drs. T. Koponen, P. Isoviita, and S. Piippo of Helsinki University,
Dr.W.R. Buck of New York Botanical Garden, Drs. M.R. Crosby and S. He of Missouri
Botanical Garden, Dr. Z. Iwatsuki of Hattori Botanical Laboratory, Dr. B.C. Tan of Singapore
National University, and Dr. R. Grolle of Friedrich Schiller Unversity, Germany for providing
specimens and literatures in our studies. We thanks Chinese Academy of Sciences, Ministry of
Science and Technology of China, and the National Natural Science Foundation of China for
financial support of present research and publication. Thanks are also due to the Editorial
Committee of the Cryptogamic Flora of China for their help in our editing work of this
volume.

Gao Chien, Wu Yu-Huan
Institute of Applied Ecology,
Chinese Academy of Sciences
Nov., 2003 in Shenyang
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Bl 24 ZI B PRl Pleuroziaceae - -t-sseeressrsenstrstenminnirenscse ettt 369

JB 1 B EE Pleurozia DUMOLL, s tveteressessrnnsiiiniiiiiiinisnisissssesstsississsssiasns 369

B2 BEHER Eopleurozia RIM. SCRUSt, «++-esrtsrstererecorentniieitstsesitstststsstesenes 373

Bl 25 JREEEFRL Radulaceae: wseeerressrmrmnnsnniiiiiniiiiisti e 373

B 1 JREE B Radula DUMOLL. - seorersersrrisssimsisniminiiiiis ittt ststsss st senss st et ssssanenes 374

Bl 26 T EF] Plilidiaceae «---+wereereeressssssmsnsistiinicieniiccnntinncerecsssesse et sesnens 430

JB 1 EBHER Plidium Nees - srsessssoiinniiiniiiiiisninisnssersnsasetssesessssssssssassenns 430

Bl 27 B Pl Neotrichocoleaceae: - s eresrirsiseseisniiiiiiiimiiiniis e 433

B 1 BREIB Trichocoleopsis OKAML - remersrsissssimmsssmmsimsismsisssessonssssssssissans 433

B2 BB R Neotrichocolea S. Hatt. -+ eerveerecnmniiiiniinniiiniiiininiiiiisns e 436
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FRZ R | oveerrrererermin it s e s s s 444
FIT ZZTRT] croerrrrrrrerrrarmrensntis sttt sttt st bbb s 448
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Bt 15 HH-EFRL Lophoziaceae”

HYENBHERAD, B, BRBEK, K 1~8 (10) cm, HMHFE 0.5~4 mm, G,
HRORRE, RUTREES, TREANE. 288, o, HEy, #EES
b, BEARE/N, PRARKEKR, FHEFEESME, BASME; SENE, BM
MR, FUfRHRRE; BREE, SESWE, S TERE. HE4E, 84,
ERAEERA, HEEAM, B2~ 3, DEFXERANNE, 2U8h%E B
REBAE, WLk, HHARBESEAER, NEHBEKHE, 4058 RH0
B, ZAGHSEE; ARAREERETBLEX, MAEULHA, B4R 3~10 um,
WYHAHBIEA . BHHSSNETHEERE, SEaiik, 2 WRistE, £
WAGEBREREL T, BHRREEFER, BB, BEERK, BEHBEZHE
R, ETE R TSR T O, REH BHES; T 2840 i 35 805 48 MO 22 A8
WHERMEE, REEARE, OWBWLE,; BEH 52080, 2BSHEEES, 1
BONERIE, #RE 2~5 B, WEMEEEREARME, SMN2HAMEETRNE,
AN RA, BT/, RERAHRE, By 2 KBENE, BT S5R2KKE LE
AH2: 1,

Piippo (1990, 1992) iR EKMMHERHEYLA 12/8. 49F. | W, 1 T, &
IO RHREREYIL 1R, 46 Fh. 2 4Rk, 1 458,

M TARIKZEE X B & Jamesoniella B4 E B Eremonotus TS EP RGN
BAFA UL, AEEMRYE Grolle (1983) Fl Piippo (1990) MIMLAUKHAT BIE Fr &R me%
ERZT,

DRKRSE
1 AR B S et s 2
1. MM B Sedh 4o/ L EBUOR ... bbb eR e h RS ReAE AR e Rt be e ren 4
2. MEHEEIHE, PHEES s -9, WHER Syzgiella
2. BFBIETBEEBAH TR -ervvvesvsosssesssssssssssosssssssssssssssosoes s e e e 3
3. MM =MAEHE, BRERBUETL oot 8. EH%E Denotarisia
R T L Sk s € T R 10. XICER Gottschelia
4. MR S 2 R e 5
4. TP HFEIRZD 34 B oottt e 11
5. WRAZRIINE, BAASHNAE - 1. #H*E Anastrepta
5. M IABATRTIIMNE, BT covvvrserensesennmrensssrsensscssssss s s 6
6. B GAHHE Y 2/3~3/4 wvererrnnerniienniserrennen, e ettt et b s eete st saranea 7
6. MO/ TFE%ETrHEE 1/2 ..................................................... 8
7. MM =FA{ERE ; %ﬁmﬁﬁﬁq:%{lﬁﬂjﬂgﬁﬁ .................................. 6. EEMEE Anastrophyllum
7. ML=/ ZEE T ARIPEL et 11. $UFME R Sphenolobopsis
8. FEIIRTCIEIH «-evreveveverereesesneeesesseseeneeeesesesessesesesesssesesssesessessasssssssssssssssssssssassssssssssssssssssssesssossesssssssssssssessessoeees 9

“fE& (Auctores): FAE (Sun Jun), B[Rl (Cao Tong)



8. HIYIPELIEIH corerrerreseoe oo sssseesrs e
9. HEYABERE, o BB RIS E M RTITR

6. BHER Anastrophylium

O

9, MM, M HE ARIBFUPII] ottt sts st st s eneess s s senanas 4. AHER Lophozia
10. MIERRA:, MEEEERE AL ERIVEY 2. ANWER Barbilophozia
10. HERME, HHETCLF TR - erreverremeeereesmesmssssssssesssssssssensssssssssssssnsssssesssese 4. BHER Lophozia
11, BFHE 3 B e, ceresseesstrninstneensane - - sesessissetenisensannene 212
T1, BB 2B 4 B ettt b b st e s e et g et e re b bt e e R bt
LGB - 7 7.0 = N O OO ST P OOV
ERE LTS 51 L] ——
13, BAOAIHE RS 4/5; M ZURFBINB EARIIFR, LTI TR rrrerrersessseenesssssssssssssssssmsssssesssssssesseois
.......................................................................................................................... 7. I"S(ERB Chandonanthus
13. OB, AR 172; HRUREMGE TR, REERE - 2. ARWER Barbilophozia
14, FHBPERZI /I vttt e st sssntseseeesesen 5. INTREE B Tetralophozia
14. FYAHHA oo S DO PO RUURIY 2. HNBE R Barbilophozia
Key to the genera of Lophoziaceae
1. Leaf apeX MOSHY UNIODEA: - wressrrsserorterssrmseeremsamistsseassanssessisssnsssssosssessssssersse st ssss s sassssssnssesseseessnessasssssens 2
1. Leaf APEX LOBEA «cxsovesersrreseertrsreuserssrisssssasusssssatsss i sassssasssssbsssssmsssssas st sasasasss s sbasnssessasessrssseestsseasanssessesessssensans 4
2. Ventral leaf base conjoint, not overlapped -9, Syzygiella
2. Ventral [eaf base OVEIIapped « - wreserrersrersestessessssasmssamsssssssssssansssesssss s sessssssssssssasssstssssssonsasessssessecssessmsssnse 3
3. Trigones With obvious tri-astral fIGULE -« wwrserrsresmssimsrrmsnnisersssemssessenss s sssssasssssssssnsssemaes 8. Denotarisia
3. Trigones Without tri-astral figUre-- -« «-eesseerssserrsmssvssmssssessesnas . reeeetessaeas 10. Gottschelia
4. Leaf apex mOstly bilobed:-- - srereerrermssumssssssssssssmsnnsssnsssssssssssssessssssssess rerer bbbt r ettt nans 5
4. Leaf apex mostly trilobed or quadrilobed: s eseremmvermsmrissoriii i 11
5. Leaf margin reflexed, especially at ventral PAIT ceerersenrenrim s 1. Anastrepta
5. Leaf MATgin SOMEWHAL COMCAVE «+-+rrreessrrserssesessricssrrsmrassrasisasssssssssissasisss s s smsssssssssstsesssssasessessseesnerssarossssses 6
6. Sinus descending to 2/3~3/4 of leaf lengthe - --ssreseers et e st sa b ettt e saabas 7
6. Sinus descending to 1/2 or less than 1/2 of leaf length.--- G LR R R AR T 8
7. Trigones obvious; shoot sticking out from ventral part Of Stem «-«-e-ceerseresrrnsearinsuesinenins 6. Anastrophyllum
7. Trigones absent; shoot dichotomy -« --eserereseereenes 11. Sphenolobopsis
8. UNAETIEaVES QDSEIL +rveretrreeerermrtrertioneitureiiuiniosisirtttstiaiiiierisrsssstsiiiosiortanesssestestsossmesssossosssssssststasmnesssesnranssnssessanes 9
8. Underleaves PTESEIIE ==+ s tsretsststesstnintstentetiateese bt a bttt ettt st et ans tetrerserettannantrastnreraensarasen 10
9. Plants rigid, leaves obviously concave or longitudinally bi-folded 6. Anastrophyllum
. Plants delicate, JEAVES NOL COMTAVE »++orererrremmttttieteniietrtatestcesartnnserssrarressrsssnsissssnsassssstasiesssrassarness 4. Lophozia
10. Leaves subtransversely inserted, cilia attachments usually present at ventral part of leaf margin--.--+-+-se-s
.................................... -2, Barbilophozia
. 10. Leaves obliquely inserted, cilia attachments absent -, 4. Lophozia
11. Leaves mostly trilobed:-------
11. Leaves mostly quadrilobed -
12. Underleaves o€ 7 R T T TR R SR SRR PO T SRRSO
12. UNAEIICAVES ADSENL o+++rseoreeersererrrersriaressaresersesessesessassasssansssersssssssasssesassases sensssssssesnsssssssesmsssssssnnas 3. Tritomaria

13. Sinus deep, descending to 4/5 of leaf length; lobes asymmetrical, dorsal lobe bigger than the

VENLTAL QN ceretreettontiniiminiiiiiicriiiiiiiiiiiririerstmiisniatiietareranernessessrnesssassisssesossstessssssanssansrnnn 7. Chandonanthus
13. Sinus shallow, descending less than 1/2 of leaf length; lobes symmetricalese---esseerersees 2. Barbilophozia



