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Al HIBR R

FEEFEYERRERTEYYRHEE . BAMHE. £REAER, BEMHR
HEARXRETHNERFELE; BREEYREFEAMN, BEFRSHENEE
BE M.

RESKRFAERS, LHAR, WAHER, BEIR, BEMKERTFEYRER
HEE., PEATHY L LENERNTERA FHEYSHRELIR, DB IREFE
AR T R AR 2R R B R ERURIEH

MERFHANGES, REATEYILTEE ENREFEERERNER,
Xt TR ERELE A AWHIE, BITARES.

TEMFRTARTHESYELHTELET L
1984 £ 10 A 4t



HHIER RS R

FERATEDERH (PEEBEE). (PEBKEE). (PEEAFHS). (PEMAK
&) Rk (PEEER) IR, ETHERATHYBEERSEFETRATHEYEZ
W, BEACREEEHAA (PEEDE) HUZH, ITHERREAA (FEREAY
) HIZAMEE, HE, #XEEEEYRAFREYTIHRZA, HE 197245
FEBERITI LESUNBEFEYF TAEEREER “YRATHYEHEBEZR "
gEI. ZEWEPERZRIFHES, “PTEETHEIEREZAL” NERTHE
BEZfEsh, #T 1973 S MBFK (FEEYE). (FRIYE) MTERTEY
BTSN EERET. BREE, FPEATEYE-EE “PEATHYSHREZR R
27 G—ERHTREBL.

RFHYEREEA BRI ER—HERRR, BR, ZSHAHELREE -4
LA T HTETEDENRS L.

MEHEEARN CELRE, AMIXTEENTIRAERANSK, BESHECH
MEERPSH, SAARTRESYRMEREYR. BHE, KYLCE, iTFEf—
BHHME A EMSEEFRHETHE, MH, & “PEATHYERBZRL” K
N ERFESNEAAPERTEDEZ 8 (PEEHE) HZNFRZE R,
Bk, WRERFESHEEANN (TRARES) I XERELEN.
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RERTFHEYHENERZEFRIER.
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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 direc-
tion 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 crypto-
gamic 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 cryp-
togams, who were attending a working meeting of CAS in Beijing in July 1972, pro-
posed to establish the Editorial Committee of the Cryptogamic Flora of China. The pro-
posal 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
modern treatments, they have long been studied by mycologists, Flora Fungorum Sini-
corum 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 Crypto-
gamic 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 fi-
nancial 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 coordi-
nating 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 com-
bined 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
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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 se-
ries of special monographs for using the biological resources in China, for scientific re-
search, 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 a-
quatic 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 explo-
ration and utilization of the cryptogamic resources of China and in promoting the devel-
opment 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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PEHE—-ITELER 60 FE T ARMKE, MEEN, BF. TREIHRET, R
IUE R AR, A 5000 BB, KiiwE+SE#, BHREE B EERHAEM
. & E 7 %K E7E 5000 KA LML L2 ESEAN 25. 9% (HPiHAE
TR B EDME 2 8848 KD, AERMKIK K 2000—3000 KA 7%, 1000—2000 XK #Y
di 25%, 500—1000 KK 16. 9%, RIBAARILIERIG G A ER A 500 KLUTF, A&
25.2%, XHEILM., BiE., . FEAEESSERER. PENE—-MTRER
BIE R, (U 100 A BMEEA 50 000 &L E; JLEAKKM N A Fm R
HEERAKE., REMFHAGRE, EAOXKRHE, BRE 1 FFABU MR
2800 4>, AT 86 0004, BAMLITHAENE, A, B, WE, BE. RK%E
%, XEHARTEEESRESHIEAR, KBHBEKEFEARKWER, PETHE
FENEY. BEERNBESHEY, GFEEE. BEXMATHEE 30 000 #, TH
BR/NVKIT, EEREEUK., BHE. KH. dFBTK, BR. B, £, UREE
ZLBEETEARARNEA, ERAERYS, BRAXKITE, HHSRO/M
B, EKESMBE.

FEMRKELE, BPREAIEERRENRRN, Kb, &AET 1884 FHRE
R ]. Istvanfly R BH—FEIRBHME, BH N. M. Przewalski ZE5 i R B4
M XK EREYAE FE K. Maximovicz FR K. H/5#E K Schauinsland I Lem-
mermann REMFE TRITH TR %L (1903, 1907), HifizH HER K Sven-He-
din § 7F 1893—1901 4E 1 1927—1933 4E 8], JLKBIKEFE. HFi&. BN, AHEMIL
B, HFrESHEABIH Wille (1900, 1922), Borge (1934) #1 Hustedt (1922, 1927)
W kFE. 1913—1914 4, B A MMY ¥ K Handel-Mazzatti ERARE =, &
M., ), ARG, TP, WE6 A, FTBEAK M H Skuya F 1937 FEX KR, BIAK
RRFIHHIXEHIE Gee F VI FERXRTHRARFIMATRELHXE. HEKN
Skvortzow H 1925 R EIEEBRE, HEF 20 42 60 FR, REMARIRERIL
BAEWNEE, BHZHEFZLRARIA L EERE,

PHEB¥RIRRNE —RIRKBEFISL, 2 1916—192]1 FEMEEHERN ‘K
BKMZER” -, S AREYNN (MYFRE EHEN. HFEEXER
(1893—1981), ZFERFK (1900—1952), 4kl (1900—1998). KIER (1904—1999)
MEHEZ (1917—1993), B 1949 4, BRWHK. TH. FE (SIID 5, FrRird X
FLEBREEENME . THHRX., HROEAHIEREE, S¥, 48, &% ¥
R, BRANSE, RKIEAET THEAEM (Coelodiscaceae 1941), B4 ZEEK
#H (Jaoaceae 1947); NABMTRAR A MIEIHE (1941). BRAKE (Litho-
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derma zonata) FFHERBTNE (Sphacelaria fluviatilis),

1949 5, hEMABREXFRBRSK, HEARKEN, FREFBREE, HREH
KBERWTIEAN, 1979 R4 HRM (FEBBEBEE) PICRTETEREN 2R
301 %, 81 A8FhFn 33 48R, My 96 Fh, 38 AR 32 BRIMEASRASTFHED,

1964 ERFBREHRE CPEBEERE). 19736, RELEERAFH., B (HE%E
XE)RERHUEERIBINSERE, BELEHSBWT 12 7 (Division):
(1) %37 (Cyanophyta), (2) £1#(7 (Rhodophyta), (3) f&#(] (Cryptophyta),
(4) H#[] (Dinophyta), (5) ## /] (Xanthophyta), (6) £#/7 (Chrysophyta),
(7) B[] (Bacillariophyta), (8) ##(7 (Phaeophyta), (9) JE%#[] (Prochloro-
phyta), (10) ##[7 (Euglenophyta), (11) % #/7] (Chlorophyta) 1 (12) #3/7]
(Charophyta), 1984 4F, AT THEFE, XHEH (PEELER) 4K (PEEBEX)
M (FERKER) BAEHY, SESFHM. B TELBERERA N TEEMA—
B “Ew MREIEXHAARMEHATEST, TIE#EMHAEEUL—ZH,
Eily (FEBRAKEER) HEMER, RERUM. N, BEFLLLHEOKRFENF, W
PLHARSEE A, BB EHEE IE—%, UITHE. MEEE, L7 RET IR
#, DWER—BMSZTHESRETH, KKEBMS.

1988 4E, MRRIEERE (PERAKSEE) F—8% “WEER” (Zygnemataceae)
AR, MAICFAR #A 9 & 347 Fr, HA 219 FEBRA FrE. Bl 1999 4,
BEGHME 6%, X 6 #, FAKNHRMMAE, BRSESISN, ILFLERERERN
WAELA, FIRAABEST2EYE. T. BIEXA 80%H 100% ., R&ET. WA
BRNONILEE2E T EHREIT. SEBEEAEN, LRBHENE LS, PEIC
RHMHOBE, 4 XZREE2ECHHREN 4070 L, MEAKERVERD B
80%. ¥A R (endemic species) EFZRPHIHREE, WHEEMNEERKPE
HEMILELENE DR —E!

hEMKKES, FETHEE, HFHCHRX RSN, HEBAERS LR
(PHEKKER) B, BFE—LRE,

F—, BHRK 6 NEM, mTRERSEBYMTEMAR, FkBMKFEHEE
WAR—KE, Fl, SHAHLERX, FFeERD, F—ITHAEZERE—M; AFEHER
Bk, HIREHHIEERERN, ERUBRIESGA; BRIFEME, RE
BERPRE T —K, BRHEREFHE, EZREHA, FEERES KR, XX
SefER, RANVRBEE LM MEASE, BABFMEA Prkdt.

B, FL21THREEY S, RESEN, B-THARKME. BB RIE,
BHZARE, THEMUTHEERN, BE, REARAEFHHTHENR, AL
FREEH. &8, BEN. PREIEAFEMEREHIYERATHRN.

B, BENMEFR-IBNENERHBY., BEFER, CRETEFFEEN.
BAMERBERIR, BHEEREZHNE. A TANAFEHEMELR, FHRRTF

D NEESEFIBT 1993 EERRETRARNBARERR (Ocdocladium prescotti Islam), ZHE %
H B e33R, ehEE&2FRE.
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B, BRI RAEHE. BRENSFAEYENRR, FRNTRESH MR E, ks
KHRRKEMARZERFEH A, AFEEROREPLFGE RN
FREGER, FHESLNILEBIKEHS, THRSHEHRRY (FEKKE
&,

BZ, RINCBUBALHS, HEERASAFR, FEEAMEEFRFBH.

HF & GHkF, KX 430062)
HIEF CPEHFRALEBFLN, KR 430072)
19974 8 A 18 H



FLORA ALGARUM SINICARUM AQUAE DULCIS
FOREWORD

China is a big country with an area of 9,600,000 km?, coizering not only land and
ocean, but also 5 thousand islands, with a territory across the cold, temperate, sub-
tropical and tropical belts of the northern Hemisphere. The topography of China is very
complicated. In the main, the land runs from high to low gradually along the direction
from the west to the east. Of the whole area of the country, 25. 9% in the western part
are at an altitude of 5,000m(including the top mountain of the world Qomolangma in
8848m), and then successively from the west to the east, 7% at 2,000 to 3,000m, 25%
at 1,000 to 2,000m, 16. 9% at 500 to 1,000m, and 25. 2% in the eastern, north-eastern
and coastal regions below 500m. There are countless rises and falls of the land to make
the various topographical reliefs into mountains, plateaus, basins, plains and mounts.
China is a country full of rivers and rivulets too. There are over 50,000 rivers with their
basins of 100 km?. The principal rivers overflow from the west to the eastern or south-
ern seas of the country. The lakes and ponds are also numerous. The number of ever-
known natural lakes of an area more than 1km’ is no less than 2,800, and the artificial
reservoirs are believed to be 86,000. And the ponds, pools, streams, ditches, swamps
and springs are uncountable. All the above fundamental characteristics comprehensively
lead to a very complicated variation of the sunshine, temperature and precipitation in
different localities in China, and thus produce a very rich flora of higher plants, inclu-
ding the bryophytes, ferns and seed plants of more than 30,000 species, In addition,
there are innumerable pits of different size marshes, grasslands and rocks, roads and
buildings with more or less moisture or soil, all of which forms quite a big number of
niches for the freshwater algae inhabitants,

Chinese freshwater algae was collected and studied by foreign experts in the earlier
years, The first paper published was written by Russian scientist(]. Istvanffy) in 1884
and the specimens were collected by Russian Military Officer N. M. Przewalski from
Mongolia and studied by K. Maximovicz. Later two Germany phycologists, H. Schauin-
sland and E. L.emmermann, collected and studied the algae of the middle and lower rea-
ches of Yangtze River (1903, 1907). Sven-Hedin, a Swedish scholar and explorer,
traveled through Xinjiang, Qinghai, Gansu, Xizang (Tibet), and Beijing for several
times in 1893—1901 and 1927—1933. The specimens he obtained were studied and pub-
lished separately by N. Wille (1900,1922), (). Borge(1934), and F. Hustedt (1922,
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1927). In 1913—1914, the famous Austrian botanist H. Handel-Mazzatti collected Chi-
nese plants thoroughly in his journey in Yunnan, Guizhou, Sichuan, Hunan, Jiangxi
and Fujian Provinces. Among those, the algal material were published formally by the
phycologist, H. Skuja(1937). About the same period, N. Gee, an American teacher of
the Soochou University, Suzhou, Jiangsu province published his paper about the fresh-
water algae from Suzhou and Ningbo, Zhejiang province. And B. V. Skvortzow, a Rus-
sian naturalist, settled from Russia to China in 1925 till the 1960s of the 20th century.
He collected and studied tremendous algal materials both collected from the NE-prov-
inces from China and those presented by a number of experts from various localities of
China,

The first paper of Chinese freshwater algae titled as “Algae from Changhu Lake,
Wuchang, Hubei” by Bi Zugao, was published in Journal of Natural History separate-
ly in 4 volumes in 1916—1921, From then on, Wang Chichia (1893—1981), Li Li-
angching (1900—1952), Jao Chinchih (1900—1998) , Zhu Haoran (1904—1999) and Li
Shanghao(1917—1993) were the successors. Up to 1949, specimens were collected al-
most over all the provinces, municipalities and autonomous regions of China with few
exceptions as Xizang(Tibet) and Ningxia. The groups were examined carefully concern-
ing the cyanophytes, chlorophytes, rhodophytes, diatoms; and at the same time some
attention has been given to charophytes, xanthophytes and chrysophytes too. By C. C.
Jao, a new family, the Coelodiscaceae(1941), now the Jacaceae(1947) was established,
and two very rare freshwater brown algae, Lithoderma zonata and Sphacelaria fluvia-
tilis were discovered(1941).

The development of phycology in China was more rapid than ever from 1949 on.
The faculties were enlarged, specimens were obtained over all the country and the
group’s studies were increased. In 1979, Jao published his monograph Monogra phia QOe-
dogoniales Sinicae. In his big volume Jao described 301 species, 81 varieties and 33
forms belonging to 2 of the 3 of the world genera from China. Among them, the types
of 96 species, 38 varieties and 32 forms are inhabited in this country”.

In 1964 a resolution of editing the Flora of Chinese Algae was made by the Chinese
phycologists. The work was actually put into being since 1973. Tt was decided in 1978
that the system published by Academician Tseng Chenkui would be adopted in the FLO-
RA. Accordingly, the algae are to be divided into 12 Divisions: (1) Cyanophyta, (2)
Rhodophyta, (3) Cryptophyta, (4) Dinophyta, (5) Xanthophyta, (6) Chrysophyta,
(7) Bacillariophyta, (8) Phaeophyta, (9) Prochlorophyta, (10) Euglenophyta, (11)
Chlorophyta and (12) Charophyta. In 1984, for the convenience in practical work, phy-
cologists agreed that the FLORA could be written separately into two parts, the FL.O-

1) Liu Guoxiang and Bi Liejue reported Oedocladium prescottii Islam {rom Wuhan in 1993, s0 all the 3 genera

of the Oedogoniales(-aceae) have been reported in China since then.
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RA of Marine Algae and that of the freshwater forms. Because the achievements of re-
_searches of the different algal groups are not at the same level, so the work could not be
done according to the taxonomic sequence of the algal groups. We may try to publish
first the group we have gotten more information and better results about it. And, at the
same time, the numbers of the sequence of the volumes of the FLORA are also arranged
not basing upon the taxonomic series but upon the priority of publications. Thus one
volume may be separated into two or more parts if necessary.

In 1988, the first volume of the Flora Algarum Sinicarum Aquadulcis “Zygnemat-
aceae”edited by Jao Chinchih was published. In it, 347 species of 9 genera were de-
scribed, and the types of 219 species were all collected from China. Up to 1999, six vol-
umes of the FLORA had been published, from those we may know it may be concluded
that the specimens collected and used are at least 80% and at most 100% from the prov-
inces, municipalities and autonomous regions in China. The descriptions and drawings
with very few exceptions are all based on Chinese materials,. The taxonomic systems of
Chroococophyceae, Charophyta and Euglenophyta had been more or less modified by the
editors, The percentage of the number of species in each volume, including the Oedogo-
niales, to that of the world records is remarkably as large as over 40%. The extreme
one is 80% in Chroococophyceae, The number of endemic species is also distinct, for
example, in Oedogoniales and Zygnemataceae, they are both over 50%.

The flora of Chinese freshwater algae are plentiful, and the floral composition is ev-
idently peculiar, However, there were still quite a lot of problems to be solved in the
editing of the FLLORA,

First, in some examples the record of provincial distribution of the country is insuf-
ficient, It is unreasonable for a big province to have recorded only a single species. In a
number of old literatures, the species description is usually either too simple or lacking,
and the drawings are also wanting. For many species, it is very hard to check up with
more information because it was reported only once for a very long time. And, an un-
conquerable difficulty is that the majority of the types, especially in the earlier publica-
tions, could not hope some improvements can be made in the successive volumes.

Second, except the Prochlorophyta, freshwater algae could be found in each of the
12 Divisions of algae. Unfortunately, there are a number of subgroups under the Divi-
sions which have not yet been studied especially in the Xanthophyta, Chrysophyta and
Cryptophyta. Many dinophytes are investigated by zoologists. In addition, some genera
with reputation as “big” taxa, such as the Navicula, Cosmarium, and Scenedesmus,
. etc. ,» have yet not been collected and studied enough in China,

Third, the taxonomy of algae is a science both old and young. In the past hundreds
of years, numerous and valuable information was accumulated. New conceptions in tax-
onomy and systematics are arising in proceedings of the additions of new taxa, and par-
ticularly new facts and ideas are appearing from the new means such as the electron mi-
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croscopy, culture and molecular biology. The suitable way may be making comprehen-
sive studies in these fields. Unfortunately, this is at present nearly a blank in the phy-
cology research of freshwater algae in China. The combination of traditional and modern
methodology is of course necessary and urgent. It is universally hope that more im-
provements could be achieved in the following volumes. .
For the flaws and mistakes in both of the volumes ever published and those to fol-

“

low, any suggestions and corrections are welcomed by the authors.
Bi Liejue (Hubei University, Wuhan, 430062)

Hu Zhengyu (Institute of Hydrobiology,CAS, Wuhan, 430072)
August 18, 1997
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HEEUMAKETERENELHY, BidRHMET 6004, HEHMEEAR
RAPBRILEREEK, REMRFERHLRESE, KBonfRARERE RIS EER
HEQIKALTICR, FEHBUUREST K., ARE, BEXEERA IBRSHHR
TAELASE, HAth ERATRBRUB D,

TFa#El (Vauchericeae) KHILIRBVE NS HEMN (Chlorophyceae) E#HHE (Si-
phonales) FH—KRE, BIRHEEK, BEAMXNTERES. EREMNTE
WRELRER (Vaucheria), ERE, AXXTREBRHTENHARLES., B 1900
4F, Wille et Sven Hedin HIRIRE T HFEAMMLIRER 3 Mb; G, B&tk., ZR
K., B3, ReithFABRNKELRERNFRETRIEFHTHE, BiLB 1990 4,
FEEAOARRH ISR XETELREBAMRE, HiERTRE 15 MEHEERK 20
P3RS R, ARELEENENREEE T HAM.

1989 47, ARUEHBRNFHT, TRBEHEEIA (FEHKKES) —NER
HTRE, SMERYH (PERAKER) SEANSERF; 1992 £ (PEKKE
B HIIAERARBERS N\R” EXTIHEN, XREBEMREIIA, £X34E
B, SURSMAREBMT - T/E, HETXERN, LHEEIE. NERSEW
b, BT, BMWEELTE, AXE, FL2EERMTRENTE, RETHEHNX
B, FHHIATE-ERRET X,

1998 48, “=FK” N—-KKBERXARBF¥LST AT AN, “HXEN” £
— MBI BMETA (PEIRKEEY -8, AR XEHRRE/FITT
fE. WTTKERTTH, #HE, PEBEEKEEYHTFANEESES A LR,
BRLRE B CTE 1990—1992 FHMEH— MM TR T — R ITIE, ExKE
ENHANBHFEROEMERARAAFEN, BREMBEE (Vaucheriales) 4, Hih#H
ERAHYURFENERENWEERS, MXHTEAMNFRAERE ALY ES, LEF
RMIFTREAEE (1980) 7 (FEMRKEL) —HPSLMTANTHE, iE8T 558
10 8 21 fb; ZREF (1992) 7 (FHRHER) —BFERTIR4B 17HF; FLE
F (1992) RETHRIREKEL BB (Tribonema) 12 F 1 Z#; Yamagishi (1992)
METEEFERRRY 3E 4B 5/ 1/, TMHMBAHERLIZRED,

X 5SmSR, BRIELE, B, HE. o/, EEHRREIHK#
17 ZXESMHAMRE, RET iRk, EHNNHEFRRAE. FLHKEE
IR RAFHEAL, PRARR SRR, S5 EASMERE TR G FE RN R E &S
KGR, GERA] 5 FRMOTLE, ERTAEM, HiCRTHRESHE Y S E 1
Bl 218 86 Fi 5 A Fh 3 M, WRKE 29, . HIBEK, HPHEEE M9, 52

¢ XV o



