— SR E . R e R . i
A A e

; e AL,

et AN — e BN / Sl s /
RS Al N \ b S i =0 ==

: i 26 / = 2 =] i

e = =
oS o N P




FEHERTERTEATRELZ RS HE

2 RN E I < N -

B+ HE
#BEE (=)

RE&& E4H

HE A ¥ R F I EEATE
ERHAA SRS E AT E
(BERXERBEEALERS dEM¥R BEBRAFEEAD

¥ 8h)



mE & N

AR CPHAEE $1&GHEA () M (FEAFRS %1
¥ BHEE (D)) MR, LR T REWNSHA LK EEC R 108
R SREESIHEMR, FERSM, METEEE 948, FHSEHX
R BHEMF BRI R RREHRZFERMKEEH
HAITX R P B KA R AR

BHEFAMHSEYEHTER, ELMHETHEHYEENBONE.
HYFHROERSRA S TRAEREE. AHTHREYERIAR. M
YIRS . AR FREIG R THEE AR K& RRAEY R NHEYRT R 6
MES%

YERERTERTFENESREEZRS HE

P E R B &
1%
FEA (=)
FESIZ EH

FLHEE Wl Ry ERE

“4 g 2 B & R
SR HR AL 1655
B 4i85:100717
http:// www . sciencep.com

¥oRFZiHar ENR
FREB B RAT  SHUEE AL 2

20058 A% — KR FFA: 787x1092 1/16
2005 4 8 A SE—KEIR]  EI%K: 131/2
EN¥: 1—800 F¥: 300 000

ISBN 7-03-014554-2

Efr: 78.00 T

(IFEPE R, RitAFTAL FHE))



*
)

=l

%

L
FEIE R
* %
%

SESH R R Rt =

(1998 £ 4 )
Ch LA~ EAFE)

vEET

LA

RAFT ZMAET I F°
(UKL EHF)

I4E 2% weFE 2 K%
EE =" FRE FART RER
XUR AT HKE KRR
MR FAAKR FRAEKT £
#Z A AAR PETF LY

AL #HE B B Rz



f

FEATHYSEEEERATHYE, o CPEBES). (PERKEER). (F
EEEE). (FEBKE) & (FPEEER) 84S, TERFHEVERERELEYY
JFHEGTERE S TN P EATHEYETEE . WEMSRHIFRRE; BEYEEE
HROEENE; EUHRIPROEZREE, SAREDSHEL R 2RALEA R4
FIECR

HEM TS ERER PSR . DS, AR, BB &
HEARXRZETHNGEFEEE: EREAEYREFLAH. BEMRSHYWEE
SR,

WESRRAE A, WS, BHET, BT, s KA TR IR
HEE. PERATHEY K TN LR EMG FEY SRS, DI REFER
AL A BE R (L 24 B R R R SRR AR A

BEERIFEARMEL, REMFHEYH TR BRI G A ERNERE,
X FXHEERE AR BITHER.

TEMFERPERTFHEDEHEERS
1984 4£ 10 A -dt 5



FEMFHPE R

FEATHEYEESH (PEEBES). (PERKED) . (PEEFEX) . (TEMBA
&) &k (PEEES) Frdl. ETHERBTHEYBRERECEETRRTEYERZ
N, EEAERLECHEAA (FEEYE) HRHIZH. ATHEBRRBEAA CHEHEY
B HRIZABIEE ., B, RAEEEYHATEEYZIHRZA, HFE 1972 4
FEBER I TASUNATHEY S TEERIEE “PEBFHYERBRERS”
BB, ZENETEBZERESRMER, “PTEATFHYERBERS” NEETHE
BB s, T 1973 FA MBI (FEEYE). CPESYE) M EBRFHEY
TS EEXR Y. ARNE, PERATEYE-EE “HEMTHYEREZER
27 B—EFFT W

BT EDERGEA L BRSO BRERE, HE, HFAYBELESE—4H
UM T TR T Y ENRS FLR.

FEERERARN CEEE, MIXTEENARHREANSK, FESHHC
MEBEFH, SREARTRESYRAMEREYR . BE, KHELK, HTFE—
HESHEEFREENRFHERETHR, MH, € “FERTHYEREZERS” &
VR EHERSIHAATEATEYEZ - CPEREE) 2N IR,
Hit, MHUEHESIHEENN (FREFHS) T XEHRELHER,

H “PEMATHYERBERRE” T I9BERILUGE, BN “=&" RWHRHEY,
FEMFHY SR TR ER 2R A 1982 ), BRARMEELER
RBHHAEE; B 1993 FLk, ENERARNERETRLERTH, EEEE
SZREBT, FEBAEEPHIS S0 R, PR T Y R g AR AR A
BUSEEIE,

HEMTHYSZICRRER FEOROES. @5, A5, EsHERESA
RRFFFEORBEINEN, RREMTEDYFHSHESENEENRRE, 2RER
THEURBERGEELE, BEREEMEEFRAA ., B¥ENESH8ENEESE L
MK o

KEREM RS, WA, SAREA, BEIE, ESKkERTFHEYYME
HHEREEE. PERTHEYENMSELR, LI RERTEYEROARAN, N
K EA TP R R R BERRAE M.

TEAZR BT ERBER S

iwm Wik
2000 4E 3 5 L

I



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 eryptogamic re-
sources. '

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 re-
stricted 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 Commit-
tee 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 mo-
dern 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 evolu-
tionary biology as its guide. It is the summary of study on species diversity of cryptogams
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and provides important data for species protection. It is closely connected with human activi-
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 cryp-togamic resources of China and in promoting the development of cryp-

togamic 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 Fungorum Sinicorum

Flora Fungorum Sinicorum summarizes the achievements of Chinese mycologists based
on principles and methods of systematic biology in intensive studies on the organisms studied
by mycologists, which include non-lichenized fungi of the Kingdom Fungi, some organisms
of the Chromista, such as comycetes etc. , and some of the Protozoa, such as slime molds.
In this series of volumes, results from extensive collections, field investigations, and taxo-
nomic treatments reveal the fungal diversity of China.

Our Chinese ancestors were very experienced in the application of fungi in their daily life
and production. Fungi have long been used in China as food, such as edible mushrooms, in-
cluding jelly fungi, and the hypertrophic stems of water bamboo infected with Ustilago escu-
lenta ; as medicines, like Cordyceps sinensis (caterpillar fungus), Poria cocos (China root),
and Ganoderma spp. (lingzhi); and in the fermentation industry, for example, manufac-
turing liquors, vinegar, soy-sauce, Monascus, fermented soya beans, fermented bean curd,
and thick broad-bean sauce. Fungal fermentation is also applied in the tannery, paperma-
king, and textile industries. The anti-cancer compounds produced by fungi and functions of
saprophytic fungi in accelerating the carbon-cycle in nature are of economic value and ecologi-
cal benefits to human beings. On the other hand, fungal pathogens of plants, animals and
human cause a huge amount of damage each year. In order to utilize the beneficial fungi and
to control the harmful ones, to turn the harmfulness into advantage, and to convert wastes
into valuables, it is necessary to understand the morphology, diversity, physiology, bio-
chemistry, relationship, geographical distribution, ecological environment, and economic
value of different groups of fungi. Flora Fungorum Sinicorum plays an important role from
precursor to fountainhead for the applied sciences.

China is a country with an ancient civilization of long standing. In the 4500 years from
remote antiquity to the Ming Dynasty, her science and technology as well as knowledge of
fungi stood in the leading position of the world. Wine is a metabolite of fungi. The Wine
Culture history in China goes back 6000 to 7000 years ago, which has a distant source and a
long stream of extensive knowledge and profound scholarship. In the Jin Dynasty (ca. 300
A. D.), JIANG Tong, the famous writer, gave a vivid account of the Chinese fermentation
history and methods of wine processing in one of his poems entitled Drinking Games (Jiu
Gao), 1500 years earlier than the theory of microbial fermentation in natural conditions
raised by the Italian scholar, Radi (1860). During the period of the Yangshao Culture
(5000—3000 B. C.), our Chinese ancestors knew how to eat mushrooms. There were a
great number of records of edible mushrooms in Chinese ancient books. For example, back to
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the Song Dynasty, CHEN Ren-Yu (1245) published the Mushroom Menu (Jun Pu) in
which he listed 11 species of edible fungi including Amanita sp. and Tricholoma matsutake
from Taizhou, Zhejiang Province, and described in detail their morphology, habitats, taxo-
nomy, taste, and way of cooking. This was the first local flora of the Chinese edible mush-
rooms. Fungi used as medicines originated in ancient China. The earliest Chinese pharma-
copocia, Shen-Nong Materia Medica (Shen Nong Ben Cao Jing), was published in 102—
200 A.D. Among the 365 medicines recorded, more than 10 fungi, such as Poria cocos and
Polyporus mylittae, were included. Their fruitbody shape, color, taste, and medical func-
tions were provided. The great pharmacist of Ming Dynasty, LI Shi-Zhen (1578) published
his eminent work Com pendium Materia Medica (Ben Cao Gang Mu) in which more than
thirty fungal species were accepted as medicines, including Aecidium mori, Cordyceps
sinensis, Morchella spp., Termitomyces sp., etc. Before the invention of microscope, he
managed to bring fungi of different classes together, which demonstrated his intelligence and
profound knowledge of biology.

After the 15th century, development of science and technology in China slowed down.
From middle of the 18th century to the 1940’s, foreign missionaries, tourists, scientists,
diplomats, officers, and other professional workers visited China. They collected specimens
of plants and fungi, carried out taxonomic studies, and published papers, exsiccatae, and
monographs based on Chinese materials. The French missionary, P. M. Cibot, came to
China in 1759 and stayed for 25 years to investigate plants including fungi in different regions
of China. Many papers were written by him. Lysurus mokusin, identified with modern
techniques and published in 1775, was probably the first Chinese fungal record by these visi-
tors. Subsequently, around 27 man-times of foreigners attended field excursions in China,
such as G. N. Potanin from Russia in 1876, P. Giraldii from Italy in 1890, H. Handel-
Hazzetti from Austria in 1913, E. D. Merrill from the United States in 1916, and H. Smith
from Sweden in 1921. Based on examinations of the Chinese collections obtained, 2040
species including 10 new genera and 361 new species were reported or described in 114 pa-
pers and books. Since 1894, especially after 1937, many Japanese entered China. They in-
vestigated the fungal resources and plant diseases, collected specimens, and published their
identification results. According to incomplete information, some 6000 fungal names (with
synonyms) including 17 new genera and 1130 new species appeared in 172 publications. The
main workers were 1. Miyake in the Northern China, M. Miura in the Northeast, K.
Sawada in Taiwan, as well as K. Saito, S. Ito, N. Hiratsuka, W. Yamamoto, T. Hemmi,
etc.

Research by Chinese mycologists started at the turn of the 20th century when plant di-
seases and fungal fermentation were emphasized with very little systematic work. Scientific
papers or experimental reports were published in domestic and international journals during
the 1910’s to 1920’s. The best-known are “Identification of the fungi” by H. H. Hu in
1915, “Plant disease report from Peking and the adjacent regions” by C. S. Chang in 1916,
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and papers by S. S. Chian (1918), C. L. Chou (1919), F. L. Tai (1920), Y. G. Li
(1921), V. M. Chu (1924), Y. S. Sun (1925), T. F. Yu (1926), and N. S. Wei
(1928). Mycologists who were active at the 1930°s to 1940’s are H. K. Chen, S. C.
Teng, C. T. Wei, L. Ling, C. H. Chow, S. H. Ou, S. F. Fang, Y. C. Wang, W.
F. Chiu, and others. Some of them dedicated their lifetime to research and teaching in my-
cology. Prof. F. L. Tai (1893—1973) is one of them, whose representative works were
“List of fungi from Jiangsu” (1927), “Notes on Chinese fungi” (1932—1946), A List of
Fungi Hitherto Known from China (1936, 1937), Sylloge Fungorum Sinicorum
(1979), Morphology and Taxonomy of the Fungi (1987), etc. His paper entitled “A new
species of Uncinula on Acer trifidum Hook. & Arn.” was the first new species described
by a Chinese mycologist. Prof. S. C. Teng (1902—1970) is also an eminent teacher. He
published “Notes on fungi from Nanking” in 19321933, “Notes on Chinese fungi” in
1936—1938, A Contribution to Our Knowledge of the Higher Fungi of China in 1939,
and Fungi of China in 1963 and 1996. Work done by the above-mentioned scholars lays a
foundation for our current project on Flora Fungorum Sinicorum .

In 1973, an important meeting organized by the Chinese Academy of Sciences was held
in Guangzhou (Canton) and a decision was made, uniting the related scientists from all over
China to initiate the long term project “Fauna, Flora, and Cryptogamic Flora of China”.
Work on Flora Fungorum Sinicorum thus started. Significant progress has been made in
development of Chinese mycology since 1978. Many mycological institutions were founded in
different areas of the country. The Mycological Society of China was established, the jour-
nals Acta Mycological Sinica and Mycosystema were published as well as local floras of the
economically important fungi. A young generation in field of mycology grew up through
post-graduate training programs in the graduate schools. The first volume of Chinese My-
coflora on the Erysiphales (edited by R. Y. Zheng & Y. N. Yu, 1987) appeared. Up to
now, 14 volumes have been published: Tremellales and Dacrymycetales edited by B. Liu
(1992), Polyporaceae by J. D. Zhao (1998), Meliolales Part I (Y. X. Hu, 1996), As-
pergillus and its related teleomorphs (Z. T. Qi, 1997), Peronosporales (Y. N. Yu,
1998), Sclerotiniaceae and Geoglossaceae (W. Y. Zhuang, 1998), Pseudocercospora (X.
J. Liu& Y. L. Guo, 1998), Uredinales Part [ (Y. C. Wang & J. Y. Zhuang, 1998),
Meliolales Part IT (Y. X. Hu, 1999), Ustilaginaceae (L. Guo, 2000), Entomophthorales
(Z. Z. Li, 2000), and Ganodermataceae (J. D. Zhao & X. Q. Zhang, 2000). We ea-
gerly await the coming volumes and expect the completion of Flora Fungorum Sinicorum

which will reflect the flourishing of Chinese culture.

Y. N. Yuand W. Y. Zhuang
Institute of Microbiology, CAS, Beijing
September 15, 2002
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