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Preface to 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 cryptogamic
resources.

Cryptogams are not a single natural group from a phylogenetic or evolutionary 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, fun-
gi, 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 mod-
ern treatments, they have long been studied by mycologists. Flora Fungorum Sinicorum
volumes including myxomycetes and ocomycetes 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 evolu-
tionary 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 activi-
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ties, environmental changes and even global changes. Cryptogamic Flora of China is a com-
prehensive information bank concerning morphology, anatomy, physiology, 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 publica-
tion of Cryptogamic Flora of China in concert will play an active role in exploration and uti-
lization of the cryptogamic resources of China and in promoting the development of cryp-

togamic studies in China.

C. K. Tseng
Editor-in-Chief
The Editorial Commuittee of the Cryptogamic Flora of China
Chinese Academy of Sciences
March, 2000 in Beijing
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(PEBKERE)

R — Ml E LR 960 T A BRKE, HMESTER ., B, WA
W, MMUERHFIEE, &8 5000 G5, KH#E+SER, BRESEERRER
&K, EEEREELE 5000m M EA @A L 2E SR 25.9% (H+
A B S SRR BT 8848m), FEARIKIKN: 2000—3000m HIdi 7%, 1000—2000m
Wb 25%, 500—1000m KI5 16.9%, REFMRIET RIGEHHEETE S00m AT, 24
25.2%. XHEENLH, SE. &, FEMERSSEEER, PEXE—MNIREE
FER, NFBHER#EDT 100km? BEEA 50 000 &80 F; JUEAKAFNR B FaE R a8
WMAKE, REMHHEMRLE, SHERRE, @RE 1km? L EAEIE 2800 4,
ANTL# 86 000 1>, AAMELUEASEE, K, BE. WE, BE. 2SS, X&
HEFHMEFERRESER B, REMEKEFHERANER, mETHREEHHE
¥, RECHSSEEY, S5, BIMAFHEYBE 30 000 F. FTEEIKR/PIK
bi, SEEEEUK. BE. K. BE#HTK, BR. B, 23, ULAEEZOEZ
ARSI EG . ERAMBRFAYE, BREETE., BHERN/MESE, £KE
£,

FEFRKES, FHRHIEERRENFRY, HF, RET 1884 £hEE
FR ]. Istvanfly RZH)—FEEREH ML, BH N. M. Przewalski 7255 i REIRATT
HEREBEYE F4T K. Maximovicz 358, H/5 8 E A Schauvinsland F1 Lemmer-
mann REMFR T KILF T RIS (1903, 1907), Erfi¥H MIRK S Sven-Hedin
B 1E 1893—1901 £FAT 1927—1933 6], JLREFIREFE, HFiE. . AR,
HETEM BB H Wille (1900, 1922), Borge (1934) #il Hustedt (1922, 1927) %%
KK, 1913—1914 4, BFHEY K Handel-Mazzatti S IRARE =B, BM. 1
N, ¥iME. IV, B 64, FrE¥EH H. Skua T 1937 FIERX K FE, BIRRKEME
B REEH R Gee T 1919 FRE T HAFRFMA T I FE RN IE, KEH Skvortzow
H 1925 FFREVERRE, EF 20 2 60 £, REMPTRE RGN,
EREHEFEERRRSEAN S HRERE,

PERERTERAB—RRKERER T, £ 1916—1921 FEHEEFTWE Y <3
ERINZER" —3, o4 RELRY (FPEaE) LHEY, EEHEERK
(1893—1981). ZERK (1900—1952). He4K1E (1900—1998), RIEHR (1904—1999)
MBMSE (1917—1993), F 1949 4, BRTGHK. TH. FHE (S 5, FFRIRaK
ELEBEEREEZSANE, THAEX, FRNEHEEREE. S8, 48, mE, #
FECHE, HEMEE, BRRIEAETTEAER (Coelodiscaceae, 1941), B4Rk
B B} (Jacaceae, 1947) ; XXM THMHEH PO A9AE BE (1941) : B A B ( Litho-
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derma zonata) FERTHE (Spharelaria fluviatlis)o

1949 4EJ5, hEEAE R BRER, FREARNMD, FFRirsBRkeE, PR
HBERWIHEIN, 1979 KLY (FEBEHEELE) TR TEPEREN 2R
301 F, 81 7FH 33 AR, Heby 96 #, 38 A 32 BRMBAIRA S FHEY,

1964 ERERERE (PEELXE). 19738, RELEEXFH, HE (TEE
AE) REFAYEERTEIMSLRR, HERDHEMT 1217 (Division): (1)
W%# T (Cyanophyta), (2) ZL#[] (Rhodophyta), (3) FR#[] (Cryptophyta), (4)
Fi¥| ] (Dinophyta), (5) ¥¥|7 (Xanthophyta), (6) ®&# 17 (Chrysophyta), (7)
FEMEI] (Bacillariophyta), (8) # ¥ (Phaeophyta), (9) JE%%#E] (Prochlorophyta),
(10) ##¥I7 (Euglenophyta), (11) £#[7 (Chlorophyta) 1 (12) ##(7] (Charo-
phyta), 1984 4%, N T THEHE, NoEk (FEBEEF) 4% (PEEED M (¢F
ERAER) HAHS, SEMFEK, A TERBEREFERH TAEREMA -,
R WRE TAEXGE AR ES AR, TESFEMSSREENET R —%H, Eit
(PEBOKER) HEMGF, REART. FN. BESRERBOKITFHF, UK
MER N, MBEHRRENE—%, DT, FRE, 05458 RE,
BNEER —BHH 5 2 T HSBE T, HRKIKmEMS .

1988 4E, ikt TmA (FERKER) £ “WEER” (Zygnemataceae)
AR, HEIRARIEES 9 8 347 B, HAE 219 FAOBERA T TAE, ] 1999 47,
BRGNS, XABF, FrAMMRmEE, BROEESE, JLFeRRESE
AR, FERGAERT2EHS. T, BIRXKK 80%F 100% ., RIET, WEIIM
BETHNLRREZDT T EREIT. GFEHEHEN, ERCHRAE&LHD, FEIC
FRFEEE, SRS ESECHMEE 40% U E, MEREFNWEECEL
80% . $5FA M (endemic species) TEFEZAXBFMMBEE, WHFEEMNBERERHE
FEFLF& B EidRH—F!

FERKEE, FETSEE, FHFECHX RN, BREBIERS MR
(FPEMRKEL) i, BFEE—LEH,

B, EHE 6 MM, HTFERSEEOMREMAR, MifIfrKEmRe
WAR—#E, Flm, SEEEX, FHoERd, F—NMEZERE M, FiFrEHiER
BeyFk, HREHHIEERERY, CETEIHSURE,; ©FFEZME, HE
BRIk R, BREREE R, EEREHE, JFHERES KK, X
BefEm, RAVIBIEE LA LA, A BT R BTG

B, 12 VTEREY P, BRIEGRN, ST RAKMNE, BEIHTNILE,
BHELZEEE, TEETUTHREEN, AR, RELKREFHHITRENR, AHL
FREH, ¥, BE. FEITERFEMERHIFRHEITHRN,

1) NERSEFBT 1993 FERBE T RE RN PEBEEE (Oedocladium prescotti Islam), ZUHEIHE
B () AR 3R, EPEEL2EIRE.
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F=, BERARER-IEENFERNBE, HE2FK, CRATEFFEEN.
WAEMEHRERR, HUAERSAE, T ANETFSHEMEAE, Frasd
B, FRAREBEMPIE, WEFMOTAEMNT, T REFARKER, s
R RFEMGRZ NI ZH RS, REEEENE S KESEREAR R
FREGER, THEFELDPLFFIRLEHL, SHEEAGHESRERN (FERK
BB,

BZ, BNBBEALES, HEEEHRESBAMER HEENIMEERE
W

5
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FLORA ALGARUM SINICARUM AQUAE DULCIS

PREFACE

China is a big country with an area of 9 600 000 km?, covering not only land and ocean,
but also S thousand islands, with a territory across the cold, temperate, subtropical and trop-
ical 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 8 848m), 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 moun-
tains, plateaus, basins, plains and mounts. China is a country full of rivers and rivulets too.
There are over 5 000 rivers with their basins of 100 km?. The principal rivers overflow from
the west to the eastern or southern seas of the country. The lakes and ponds are also numer-
ous. 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 character-
istics 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, including the bryophytes, ferns and seed plants of more than 30 000 species. In addi-
tion, 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(J. 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. Schauinsland and E.
Lemmermann, collected and studied the algae of the middle and lower reaches of Yangtze
River(1903, 1907). Sven-Hedin, a Swedish scholar and explorer, traveled through Xin-
jiang, Qinghai, Gansu, Xizang (Tibet), and Beijing for several times in 1913—1914 and
1927—1933. The specimens he obtained were studied and published separately by N. Wille
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(1900, 1922), O. Borge(1934), and F. Hustedt(1922, 1927). In 1913—1914, the famous
Austrian botanist H. Handel-Mazzatti collected Chinese plants thoroughly in his journey in
Yunnan, Guizhou, Sichuan, Hunan, Jiangxi and Fujian Provinces. Among those, the algal
matetial were published formally by the phycologist, H. Skuja(1937). About the same peri-
od, N. Gee, an American teacher of the Soochou University, Suzhou, Jiangsu province pub-
lished his paper about the freshwater algae from Suzhou and Ningbo, Zhejiang province. And
B. V. Skvortzow, a Russian 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-provinces from China and those presented by a number of specimens from various lo-
calities 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 separately in 4
volumes in 1916—1921. From now on, Wang Chichia (1893—1981), Li Liangching
(1900—1952), Jao Chinchih (1900—1998), Zhu Haoran (1904—1997) and Li Shanghao
(1917—1993) were the successors. Up to 1949, specimens were collected almost over all the
provinces, municipalities and autonomous regions of China witha few exceptions as Xizang
(Tibet) and Ningxia. The groups were examined carefully concerning 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 freshwa-
ter brown algae, Lithodera zonata and Sphacelaria fluviatilis 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 Monographia Oedogoniales Sinicae .
In his big volume Jao described 301 species, 81 varieties and 33 forms belong to 2 of the 3 of
the world genera from China. Among them, the types of 96 species, 38 varieties and 12
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. It was decided in 1978 that
the system published by Academician Tseng Chenkui (1909— ) would be adopted in the
FLORA. 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) Chlorophy-
ta and (12) Charophyta.

1) Liu Guoxiang and Bi Liejue reported Qedocladium prescottii Islam from Wuhan in 1993, so all the 3 genera of the
Oedogoniales(-aceae) have been reported in China since then.
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In 1984, for the convenience in practical work, phycologists agreed that the FLORA
could be written separately into two parts, the FLORA of Marine Algae and that of the
freshwater forms. Because the achievements of researches 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 Chin-chih was published. In it, 347 species of 9 genera were described,
and the types of 219 species were all collected from China.

Up to 1999, six volume 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 provinces, municipalities and autonomous regions in China. The descriptions and
drawings with very few exceptions are all based on Chinese materials. The taxonomic sys-
tems 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 evident-
ly peculiar. However, there were still quite a lot of problems to be solved in the editing of the
FLORA.

First, in some examples the record of provincial distribution of the country is insuffi-
cient. It is unreasonable for a big province to have recorded only a single species. In a num-
ber 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 informa-
tion because it was reported only once for a very long time. And, an unconquerable difficulty
is that the majority of the types, especially in the earlier publications, 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 11
Divisions of algae. Unfortunately, there are a number of subgroups under the Divisions
which have not yet been studied especially in the Xanthophyta, Chrysophyta and Cryptophy-
ta. 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
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years, numerous and valuable information was accumulated. New conceptions in taxonomy
and systematics are arising in proceedings of the additions of new taxa, and particularly new
facts and ideas are appearing from the new means such as the electron microscopy, culture
and molecular biology. The suitable way may be making comprehensive studies in these
fields. Unfortunately, this is at present nearly a blank in the phycology research of freshwa-
ter algae in China. The combination of traditional and modern methodology is of course nec-
essary and urgent. It is universally hope that more improvements could be achieved in the
following volumes.

For the flaws and mistakes in both of the volumes ever published and those to follow,

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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EFR#EH (Chlorococcales) HITFR A, 19 42 HHH Kuetzing, Naegeli, Rein-
sch, Lagerheim, Hansgirg fl Wille Bl &% T — RFIFEE, 20 HHZHHH, Brunnthaler
Fl Lammermann %## (Pascher £4%) # (fEE. REMHRLHRKEDE) M (&R
#H)Y (1915) E45 RS, #EFA Printz (1927), West (1927), Fritsch
(1935), Smith (1933, 1955), Tilden (1935) X Philipose (1967) SEERERMTE,
1953 4, 55822#) Korshikoff F =B MM (G2t IEMEMIRKES.
BIEREH (Protococcinae) BWME (Vacuoales) FIFEKBEH (Protococcales)) &
WP —aEBELEE, EHHED, MmEARW SLE 187 F (EFEHER) diE
E AR K, E4500G LMK MBR Y. 1987 4, FEA Lund M Tyl-
ka ¥z FATECA, EHBWIERRERENNZ, BEE, HERENAEST,
#£E Bourrelly ) —8#E (WKER—— P REMRE: 1. &F) (1966, 1990) &
Eh, GETEREH (R#d3R), BAHSRRAFZTERREERIDERETGN
FHE, HIFET LR FRBMULE N, Siva W —HEETHERE T —NFHRE]
(Chlorophyta) MJZr 2K &%, WIEEREH, HAMNARZI B M (B Parker T4,
1982), 20 2K EHFI KW, Hindak HIR T —EHLATEF (1977, 1980, 1984,
1988, 1990), WREISREKEEF 10 B4R (KR, 80 RJE. 100 ZFHHAEFFEIE
SHRREARGFNE, BERRALTZEHEM, 20 a2 &TIAEE #2242 Komarek
5 Fott M. H Huber-Pestalozzi E4mf) (QR/KIFIFEN—E 7 3. B 1. F=K
BH) (1983), 245 1044 3T, MSE 0K 2513 &%, IRttt B Yk 286
&, 1023 (EFEEFAIER), RERFHRELRURGREERAETH—FLEH
B, HRERS . 1988 4, Gartner 5 Ettl AR T F-H Pascher FTEEA (FHEKIRKHE
VFE—F 105, FE]. WUHEEH (Tetrasporales). ZXER¥ H (Chlorococcales)
BB E  (Gloeodendrales)), Bt H) F24F A B HFTFH = H B R AT 40,
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