


be

TEMERTERTEASEELZ RS HE

N D=
B O oK EmOE

iz R
AzER (D
A2RE FARE IR
wEAFERe R IBEEATE

R A FELEAINE
(ExEARFEELZ RS PERER BEXRFEHERE X3

t



"R E T

AHBRE. SHHEE T REE—MELLURE XS BER (D B4
T8 Navicula FUPIEGEIE Pinnularia 98) 0 B% R E. bRk THE
SEHMABER (D 148, 253 NMrKpsn, H9H 141 F, 88 &H, 1648
R, s ML, BTREEX M 16 F1, 14 358, 3388, 4 FHE
B, SR Y URE R TS, MiGHR, #dx
THEE, PSR, HFRERIERERAFLSHESRER, RO RE.
B EIRAER 2 T A BEAHER B .. BENS% R, RRERNE
RMRBRMBRHRET. .

AR HRRI IS FAAAL CRFRRR, M, R ER) B—EX
mE, RHMWEEREREEDRSH.

APF MY M. B, SRR U R SR
WRMFEARSH .

EEERmE (CIP) ¥R

HEOKEEE S 144, SRERL UERE, FWEFR et BEH
BiAt, 2010

(PEA-FEDE

ISBN 978-7-03-029232-2

LA I OZF-@F- 1 OFR-HEWE-HEQHE T-HYE-
FE IV.Q949.2

HE R B3R CIP #3E 1% (20100 %6 199861 =

TR #$3Y /st 2w
TrAEeP il 4R/ HET: HAEYN

4 % & B & LR
U smaRIL 6%
o MREERY: 100717

. M www . sciencep oth

L R -
FHEMBILRTT B BN E

01098 HE — R JFA: 787X10921/16

2010 4E 8 AE—WENR  EN. 1414 HEH. 10

E1%k: 1—1000 FH: 400 000

‘ Effr: 80.00 7T
ConF EEE TR A, WAk iR



HERTHEYEE LERES R

(2007 £E 5 AD

E GO A

Bl £ & EAAE WEF EXB XMEE

T FE (UEKZERF)
T2F I4E I%HHd wWLHE ZEL
NA&E MNEHF EsE Y P K
MALRE FRER RRF HREKR HEY
XA Wk—E R OB I KR FIEE
WAE BER RO



52

FEATHYSRIEEERATHYE, 4 (PEEES). (FEEKESR). (F
HEREK). (PEMKREY &k ChEESS) Al . PERTEYSREREED S
FESTERES TP RATHEHETER. WENSTRITARR: —REMIHL
U ANERNE: EYMRPTIEZKRE, ARG SHARERLRENHFEA
A EIECR .

P EATHYSERERTHYDAEE . BASE. SR, BEME K
HEANRXRETHNGEEBE: RREEYREFRFM, MEFAEHENER
BHEHR.

BRESREARS WMHER, BinEAm, BE00R, BERKAeERTHEYSER
HFEE. PEATHEYS R TENEEN D BT EYSRRSE R, DR REIT K
AT B UM 22 R R R AR A o

FEEREERARBEY, RERTHEWIETIEE EMRET A ERRRRE,
SR EE A o AR 7. BT AR .

vEAAFRTRARTHEDELRBLERS
1984 410 H dbxd



pEf RSB

FEATHEYEES CPEGES). (PEERKES). (FERES). (PEIEK
&Y R (ChEESS) frdf. ETAERRATHEYBREARGEEFREPREATHEYEZ
W, ZEAERECEHAN (PEEYEY HRIZR. ATHEEREAN (FEED
&Y R AR, B R REBEEVMANPEEDSHRIZA, W 1972 5
EAEB R TAERXNHRTEYF THAERLIER “PEATHYSHERRL” 1
Bl ZERETHBERS RIS, “PEHATEDEHRBRRL” NER LA
BB, 3T 1973 e MBI CREEYEY. (hEzEY MhERTHRYELE
LKW EIERHESL. B, TEATEYS —HE “TRAETEDSREEZRS” &
—EH FHE K.

farEYERGHEA EERIFIER - ARAER, HE, ZHAGRESESE 4
SURNEAE T AT TS M SRR .

BEERIFHARN CHER, AMICTHEENSRHSEANASR, BESMRECHK
MEBF Pl SRHARTRASYRNEREYH . BE, KUK, BTEMN—
HBCUERE E SN E KT, MH, & “PEATHEDEMERRE” B
T CRFESINERATERTHEYE L K (hEEER) R ANIFRES R,
Bk, WHEERHESWEENS (FEREEE) - XERELER.

H “hERTHYEREERS” T 193 ERLUE, B “=&” HaRSL,
TEBETEDSHEDT LERPEREERY; B 1982 £, AXBRMEESRAR
Z L A 1993 FFRUK, FAEKBR/MERSERAEARE, AERKXESZE
BEF, PEMEREMRRS S5E %, P EATEYES K% bR TAERETHRE
HEEHRE.

TEATEYSZICRRBRTEYYMIEE. B, £, MBS EHEEA
RRARF MR ARTIEN, RREATHEYYHZHENERMRAE, RRER
FHMBROSEE BE, RREEYRETRAA . MEHASHENEES S .

BEARFAE R, AR, BHEAM, WETHE, MESKERTEDYMNES
PRI ER . FRERTHYSHRERER, SR AR EATEDRIBATRAM, A
REATHAMFENEREERAER.

vEAFETABRTFHAMELGELET S
o ¥is
2000 /£ 3 Adbxt



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 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
modern 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
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China is a comprehensive 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
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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& —ANE HER 960 ST ARKKE, MEER. @i, EREHRE, A
A REHUAGVE, A 5000 £ANGNS, KT 8%, BREE R KRR,
b [ G R 4R R BEAE 5000 2K B iy b TR o5 4 [ BT AR K 25.9% (FErp HESF B g 2R
FERFLIE Fy 8848 ), FEZRAKIKN: 2000—3000 KA dy 7%, 1000—2000 Kk 25%,
500—1000 K15 16.9%, FEBFIRILIERIFHE A AL 500 KELTF, 294 25.2%. X
HiEiidh, SR, A, FRAERSSESER. PENE-MIRFENEZ, X
FIRE AT 100 SEA7 2 BEIRAE 50 000 LA F: JLAKBITRIAR B 7 7 REUR B RA K
. REKMAHRRSE, SERRRBIH, TRE 1P AR BRI 2800 4, AT
5 86 000 4, LEMLIFEKFEIE. Kb, BI. WE. HE. RAKEE, XS
REAE79 3k E & B i, SERBEKSTRERKHESR, FHETHEEENHEY. R
EEamESay, SREE. RERF Y& 30 000 #. LEHKAKYL, BF
WGRHRZK . FBH. Kb, BfEHTK. R, Eih, By, URRANS/OASEHLEW
BRI A BRAEAYE, BREETE., BRSFR/MESE, EKESMHESR.

b B vk K BESE, BLMIR 4 EE R REMFTRN. K, 8hT B4 FhaBREL
% 1Istvanffy RRI—FEFRRBEMMRE, £ H NMPrzewalski 7E5¢ i RAAPRA X1
A Y R 2 E K Maximovicz BT . 2548 E /Y Schauinsland 1 Lemmermann K481
BFE T KIT T8 (1903, 1907). Hi fi % E FEREE K Sven-Hedin B 7E 1893—1901
EEFN 1927—1933 4RI, JLRFIREIE. T, BN, ERAdLE, HFEHeLal s
Wille(1900, 1922), Borge (1934) Fl Hustedt (1922, 1927) AR RFE. 1913—1914 4F,
BRI K Handel-Mazzatti IR AR E =8 5. W), Wi, Lo, &6
A, %I Hekuja T 1937 SEIER KR K. WIHRRKZTHNEERI Gee T 1919
R T MG MR T 3R 30 . MR ) Skvortzow B 1925 FFEEIE RRE, H
F 20 {42 60 4£4X, MREFMF TSR E R ERNER, THS TS ERFAT
D R

FEBZRFRBRE RIRKERELI £ 19161921 FEEERER “RE
K28R —3, 44 RELHN Q8WrRkEY LTgr. HERTER (1893—
1981). ZERK (1900—1952). ikt (1900—1998). KEEHR (1904—1999) FNEEMjEE

(1917—1993). F| 1949 £, BRFEHE. TEH. RGNS, BFrRind K b Ok
2EENE. TRHHBR. SRR LT LEE. 8. 05, BE, RARE. ¥
BREE, RIS TEMER (Coelodiscaceae 1941), HI4 7 R ECHEFRl (Jaoaceae
1947); R T HAR A KR (1941): BWRFAEE (Lithoderma zonata) ]
A BBTR#: (Spharelaria fluviatlis) .
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1949 45, HERERERBHEE, BIRARMM, FRrARAEE, PRk
PERWIEIN. 1979 SR (PEBEE LX) Pidid T EXRER 2 )8 301
Fh, 81 AR 33 A% Y, LR 96 Fh, 38 ZEFPAI 32 BRI AR AT E V.

1964 FRE®RERE (PEELEY. 1973 F, HETEFNFiH. L5 (HPEE
HKE) e R LER TR NSRRYE, BELSRITF 12 7] (Division): (1) ¥
#]7] (Cyanophyta), (2) £ZI#7 (Rhodophyta), (3) Ba#E(] (Cryptophyta), (4) HI#
{7 (Dinophyta), (5) ##[7 (Xanthophyta), (6) 4 # (] (Chrysophyta), (7) hE#
I] (Bacillariophyta), (8) #j#17 (Phaeophyta), (9) JREk#(] (Prochlorophyta),

(10) ## 1] (Euglenophyta), (11) £%#E[] (Chlorophyta) 1 (12) ¥#["] (Charophyta).

1984 48, R T TAEHME, Nkei (PEEEERY 40 (ChERES)Y A (hERKER
Y BBy, FESFFHR. BT EEHERERA N TERMA 2, “K” NRS
THEXBARKEHATHT, TESEMTRN AL 28, FHik (b ERKE
B KIBMEGT, fEARLUT. N BESFERBNOKRITHRTF, TAHBRERE AT,
BR B ek b —4, DUTFSHE. ML, wHismETaHEME, BIFER—34M
ST EE TN, KRGS S .

1988 4, MFEIEFg&M (FPEBKEEY E—F NEER” (Zygnemataceae)
WA, AT FARIERE 9 8 347 1, HAH 219 MR A T E. 2 1999 4,
CEEHIR 6 %. X 6 BT, FIANHARIME, B854, LFERREDER
WARIEHE, iR AER TAEE. T. BEXHE 80% 3 100%. 3T, WETH
BENSERRELT T ERBIT. GHEBEEEEN, DRCHRKE XD, FE
SKHFEE, AAZEEY S 2E CMEE 40% UL, nEIRENR S O 80%.
5B (endemic species)fEVF £ RHH MR BE, WY HANE BERHYHERFEMIL
Tl N 2R

HE R KEEE, METAFEE, HEHCHX RS A. (HRBRTERE MR
EkKEEY B, EFE R,

F—, CHERE 6 MM, BHTIREREERAOFAEMAR, Frik2lfRFARE
HA—FE. Bitn, HHEEX, FreMERD, F-MEEERE M BTSHMER
BHFS, SRR hmAESRERN, CELEIERRE: ©HETEME, RE
BHENHEE K, BEHREERE, EERAFHE, FHEREE KRR . X
SefENL, BAVREEE LT LS, BEAEBRNTdut.

B, 12 TESEYY . BRSNS, B-T1E8FROKME. HEIHRIE, &
HEAEH, NHEMNUTHEEN. BRNE, RESRAEFGHTHAERR, FRILT
RTEAH. S8 RE. FEITEETFSMER B3 %FHITHRM.

B=, BRGEER TIREZNFERENRE. HBEXR, CREATIEFFEM.
WAEMERMREIR, BUEERZEE. B TANMETFEHBEMERIN, Fisn

D i ERE S AR T 1993 EIERHIE TR A RIS KA (Oedocladium prescotti Islam), ZWIHE (B Fi&
HKI3AE, EVEESEHRE.
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FLORA ALGARUM SINICARUM AQUAE DULCIS
FOREWORD

China is a big country with an area of 9,600,000 km?, covering not only land and ocean,
but also 5 thousand islands, with a territory across the cold, temperate, subtropical 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 aititude 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 southern 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, including 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 (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 Xinjiang,
Qinghai, Gansu, Xizang (Tibet), and Beijing for several times in 1893—1901 and 1927—1933.
The specimens he obtained were studied and published separately by N. Wille (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 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
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 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 separately in 4
volumes in 1916—1921. From then on, Wang Chichia (1893—1981), Li Liangching
(1900—1952), Jao Chinchih (1900—1998), Zhu Haoran (1904—1999) 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 with few exceptions as
Xizang(Tibet) and Ningxia. The groups were examined cérefully concerning the cyanophytes,
chlorophytes, thodophytes, 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, 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 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 countryl).

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 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) Chlorophyta and (12) Charophyta.
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.

Y Liu Guoxiang and Bi Liejue reported Qedacladium prescottii Islam from Wuhan in 1993, so all the 3 genera of the
QOedogoniales(-aceae) have been reported in China since then.
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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 “Zygnemataceae”
edited by Jao Chinchih 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 volumes 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 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 Oedogoniales, 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 evidently
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 insufficient.
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 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 12
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 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 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 freshwater algae in

* Xiii *



China. The combination of traditional and modern methodology is of course necessary 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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AEME (HEEKEE) RERITHIS Pemnatne FIFE=%, BENTEH
Biraphidinales J4TE%F (D #1914 ME, it 253 AMr38fr, Ko 141 A, 88
ANAEFR, 16 MERL, 8 MERAER, REMME T REM 31 M. BRK. ERTAE
WRFAATBUX .

2R, HESRPSANRENTFRAFHBRRE, FFLHOER, FH
RE. FE. HHE. FRL FH, EEFNEEMPARIE.

1999 4E, Elisabeth Fourtanier #1 Patrick Kociolek ZEZE & H) (EEEEHFFY (Diatom
Research) 745 R%FT (HEBE) (Catalogue of the Diatom Genera) £, Il TR
1016 MME (3 907 NMELRE M. HILAT Van Landingham (1967—1979) K {1k
FS5AERBEBEMNEHRL LY (Catalogue of the Fossil and Recent Genera and Spectes
of Diatoms and their Synonyms) FiZcitif] 886 B KB E A 2.

Fourtanier #1 Kociolek(1999)iE 5 45 T REHES 22 5, R T M 18 HH£C Leeuwenhoek
(1703) F—-MREEEHE, T 19 HEEESFRZPHRBAET. 552 Ehrenberg
(1830, 1873). Kiitzing (1833, 1854). Rabenhorst (1853—1868). Greville (1827,
1866). Grunow (1860—1886) LARIMLGHFEHBELMARNEE KR T HESREHR
SRERA R EFEE, 20 HENHRET 150 MR LK. 20 AL 70 FA, BTEHE
N TREEE R, WREENREH TEFNRE, HEENE G. Hasle X TREBRH M
ZE#8: JBIKSE (labiate processes, AR rimotoportula) K ZHFSE (strutted processes,
FR fultoportula) FIRILFNAE, KA THESLEMRAENILE. FREMK
TR T 1977 EH —RERBENEEN AP NS T BB ARRE TR KRR
X0, REENEESHRFEER Round. Crawford Fl Mann (1990) #ERK (H
W B ERRAES) (The Diatoms: Biology and Morphology of the Genera) —15.
Round Z7eEAbITHIZEEPIRRT 43 ANFR, JExt A A SRR AME TRAR A
k. sehr b, REEIR. FAUIEDKTEM, A2 2007 £, Fourtanier A Kociolek LA
G VEX AL H BTG . Van Landingham (1967) Hak$8 H&EJLT-H 50 MG H
PR

BEERAEARNRE, SRS FENET IR ABARTEERYRE EFNAH, &
NHEBFHDRENPRE, TTHE BN EREREFRRH THEMA.

BENERESRRERITHERET G FABEKRE, B0 Centricae (B
H Centrales) S PIEH Pennatae (BFILLE Pennales). 20 tH4l 70 H#AE 90 F4X,
Simmenson (1979). Round % (1990) K Medlin % (1993) HRIEREH A M4 FKFAE
REMEMMZESERTHENERSERE, BEESHZRE: ORMEN
Coscinodiscophyceae, fTUNECAERE, BHHR: OMEFFEEAN Fragilariophyceae, 1TRACE
Y, T8N PISkEdE; @REEES Bacillariophyceae, 1T RACASE, HTERPILRESERL .
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XK RGBT S, Round & (1990) FIEZEPIET HRRHISHT.

DF RN, BB RBRRN LA R B RN, T2 REHEA (Medlin
etal., 1993). fAi15HF (/M IER (RNA (SSUIRNA) FEFIKH, BEEWAWN: 1
A3 (clade 1) HEEFRFOMN; F 240K (clade D HFERP LN, BESEEER
EEE R

Medlin ! Kaczmarska (2004) J& Sims. Mann § Medlin (2006) 7EXEEBRIE. 4
M. TBEEMSTEYSEHAAMIER L, SEMEEAHF (auxospore) M HIR
CEth, BABKRE. STV RAMREEER S FAAIAHT, Rl THESREOFR
4 (Medlin & Kaczmarska, 2004), HRZGWTF.

#E¥ ] Bacillariophyta
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