oy P - ol
Fih o Ty e gy
| Sk u— -



(] SR 2 R 2 R 3 1R IR 4 9 B h R
TERFRPERTENSHELZ RS HE

3 I R N I

CHIE IR
EEEMEHE
FEMEEREXER
X

HEAFR AT IAREE AT E
EX AR FHELEATE
(EREHBSELFR L FEASE ERHERAH &)




S

R RS HE R, A5 AR RBOR T R . A
Al S A2 T AR R I B iR . IR R R R S L SR B B
PERANF RO R, R TR 8 H 12817 )8 115 Fh, 46
K3, TEARHERAG . A 196 8 S PR HES M WA AN R 47
SEES AR T AR o AR A A TSR TR R PR
B2, S SCIRRS]

AP BEEYI AR DT L RO AR | R AR AR
BBERARR L AL IS

B B 7EhR% B (CIP)#i#E

PEERE. 5539%, REREE . A B AN B RS E SR
—Jbmt: BleEdat, 2011

(FEETHY &

ISBN 978-7-03-031453-6

L e IL F- 0L OHEE-HE QBBEH-TEE-FE
IV. DQ949.32 2Q949.329

F [ AR 34 CIP B2 72(2011)55 107781 =

FALGEE. Y EaA/STERA A #
FALEP 4] AR BN/ FARE: A

4 % & B & IR
JERRESARLET 16 5
HR B 4RE5 : 100717
http://www .sciencep.com

QMG e @Y IR

b H R4 55 2 W HERRGHIAE
et kAT A e IE 408

%
200147 A% — M FFAC: 787X1092 1/16
2011 4F 7 A 55—l Eisk. 912 #Hvi: 18
EN%L: 1—800 TR 214000

Ef: 60.00 7T
(UnAT BN BT R (P) A, FRAT B 5T 48 )



CONSILIO FLORARUM CRYPTOGAMARUM SINICARUM
ACADEMIAE SINICAE EDITA

FLORA FUNGORUM SINICORUM

VOL. 39

TILLETIALES
UROCYSTIDALES
ENTORRHIZALES
DOASSANSIALES
ENTYLOMATALES

GEORGEFISCHERIALES

REDACTOR PRINCIPALIS
Guo Lin

A Major Project of the Knowledge Innovation Program

of the Chinese Academy of Sciences
A Major Project of the National Natural Science Foundation of China
(Supported by the National Natural Science Foundation of China,
the Chinese Academy of Sciences, and the Ministry of Science and Technology of China)

Science Press

Beijing



IR TR ASE TmgE 7R

(2007 45 H)

F &/ ORIA

B £ &/ EE PEF EXH XM

WoOE UBKEENFT)
T2F IAE IYF ELFE
XNE&E XNEFE ESlE FHA
MR TR RRF  HEK
AT —H T A I A

WRHE  MER RS



i

o E AR SR AR R AR A, o (R EVEEGE) o (P ERRKEEE) |
(PHEERE) . CPEEKE) & (CPEEEE) 1380 PEATHYERERS

AR B S A e T RO R R TS . IR RIS AR s A
ZAEPEEIE I EELNEY . SRR R I E SRS, X ARG S S ML B ek AR
ANA A EIE R

Hh 9 A ) R TR E A R R RO . TR ARERIE L AR AR AR MR . MR A K
HE5ARXRZE LA ERE; BRELEYFREIFEMH . Bl2Ein S8 EZE
S0k

WE SR 2, (AR, W0 AT, IR, Bl AR RUK A AR A T AR
HAEE, P EMAFRED TN R R E Y SR, O TR E T &
FI AR IR NG R 2 e R ARV E o

BEE R ER AR, FRE A2 TR BRI A K L R,
X T IXEBEAE WA AR A . BT R &

PEAFRTEATFEADEIHEERLS
1984 410 H - b3



HhEE RSP

T E R R m ChEREEEE). (P EPOKEE), (PEEREE ). (PR
&) K (PEESE) M. 2T R TEYIRIER PO ER T S
W, ZBECHEREEHAA (PEEYE) HRIZN 8 TR EERA (PREEY
D) IHRIZNIBESE . B K R S SN A E A ESTRIZ N, I 1972 4R
FERABET ) TAES WY TARE R IR PR Y SRR RS 1
BB IZB AP EB BN S , < h ER Y SRR E 27 MEE TR
A8, T 1973 AL MR Ch R ). CREBIYIRE) M E S TAR
SBCEIERRO . AR, o E A A RS — AP A T R R g —
ERF T g AR

Y ARG E RSO — R AARJERE, (HE, IFANITE S —4]
UMM B BEAT F6L7 R 75 1A 20 5 A H

BEE R POR IR R, AT ER AR H R A RS K, ZER-SE C 8
MBS, A HRE TR A S RO B . (B2, KIBILCE, mTell—
FLRCE VR R h E NN R TS i H, fErh AR ARG 2 S T
I ER R S IR A T T EZ —8 (R EEREE ) T2 IR ZE T R,
I, WSS SN EAENG ChEERE) | XA E R,

F “hEf YRR 27 T 1973 RO LG, VBN “ =7 LAy
T E TR SO TR P R AR B B 1982 Ak, [FX AR A& RS
Z 55t A 1993 4FLBK, MENEZE AP AREGER AT RIA, EERXESZ
GHT, BB LRSS 5T, AP R RS R A AN WG
AL

HhE A SR ICIA R E R TR RIS L ) AR s A RS A
FRAZFEIT R KRB RINZA, RREA T SRR O RCR, R
TG ZR S (5 B, IR E A ST A A | BlA it S H 2S5 300

AT AR, IR, WA RAT, LR, KA Sk AR YR 2
FEPER A . P AT SRR S R, s S JR TR SR IR T A AU,
Fe TR RR 7 1 R e R AERRR AT

FEAFRFT BT ENESHEEN S

% B8 Lji\
20004F3 A dbat

- 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 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 China is a
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comprehensive information bank concerning morghology, 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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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 oomycetes etc., and some of the Protozoa, such as slime molds.In this
series of volumes, results from extensive collections, field investigations, and taxonomic
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,
including jelly fungi, and the hypertrophic stems of water bamboo infected with Ustilago
esculenta; as medicines, like Cordyceps sinensis (caterpillar fungus), Poria cocos (China root),
and Ganoderma spp. (lingzhi); and in the fermentation industry, for example, manufacturing
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 ecological 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, biochemistry, 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 the Song Dynasty,
CHEN Ren-Yu (1245) published the Mushroom Menu (Jun Pu) in which he listed 11 species
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of edible fungi including Amanita sp.and Tricholoma matsutake from Taizhou, Zhejiang
Province, and described in detail their morphology, habitats, taxonomy, taste, and way of
cooking. This was the first local flora of the Chinese edible mushrooms.Fungi used as
medicines originated in ancient China. The earliest Chinese pharmacopocia, 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 functions were provided.The great
pharmacist of Ming Dynasty, LI Shi-Zhen (1578) published his eminent work Compendium
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, exsi ccatae, 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
visitors.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-Mazzetti
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 papers and books.Since
1894, especially after 1937, many Japanese entered China.They investigated 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
diseases 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, 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,
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S. F. Fang, Y. C. Wang, W. F. Chiu, and others.Some of them dedicated their lifetime to
research and teaching in mycology. 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 1932—1933, “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 journals 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
postgraduate training programs in the graduate schools.The first volume of Chinese Mycoflora
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), Aspergillus 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 I (Y. C. Wang & J. Y. Zhuang, 1998), Meliolales Part II (Y. X. Hu, 1999),
Ustilaginaceae (L. Guo, 2000), Entomophthorales (Z. Z. Li, 2000), and Ganodermataceae (J. D.
Zhao & X. Q. Zhang, 2000). We eagerly 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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R R 25T &

L SRy TR BB AT A5 I T B B ) A R KR S, BB X B R TAE IR IR
(Kashefi & Vanky 2004) .73 & 1 = 5, M 20 20 70 454, PELLE SR8 T4 Entyloma
ageratinae R. W. Barreto & H. C. Evans it &8¢ sI 3 T 25 B 2 5 2% Eupatorium
riparium Regel[PLFH 44 : Ageratina riparia (Regel) R. M. King & H. Rob]iJ4= W B)5 75 (Trujillo
1985, Barreto & Evans 1988). 7EFg JEFUHT I 2%, 13X Fh EL 5 [RIE FH T B 1A 2 5 2% (Morin et
al. 1997), H—Fh2ERHEY) Scolymus bispanicus L. HMRIR K, ATLLAF] 60 cm, TEELJR
b, B SHAEYITE SRSy, I E B R, H TR A AR HAREE RS
S, SO IR R SR AR X R ) A O . ARETOK R R Microbotryum
scolymi (Juel) Véanky 2¥BZFAFEXFIERHEYI RS I, AROURIR Ty fess, fif
XMV A BESERD 7 508, P, SRR LR AR PR B0 — 4, ORI ks
4G FEAY) (Kashefi & Vanky 2004).,

TH S SRA BRI 5 g 52

Vanky (2002 4 S5 T BAE SR 3 3 R DU AS B B o 55— NI 1755~1847 4F, HYUHE
AW)FE Tillet-Tulasne il Tulasne(1755~1847 4F), 5 AN 1847~1953 4F, HATLER A
Y4 Tulasne F1 Tulasne-Zundel(1847~1953 4F), &% =/NHfHH2 1953~1997 4FE, %5 DU/ At
W 1997 4E 84,

At DOk, SRl R &slo™ , SE:gulle, 51000%, B RA . (B2, 1730
EZAT, AT R BRI RISEA iR b TR . X TR TR i R S s ], i
WA MBI e . BRI, 3 S B R A — L& FEoR B (R4 AT T EATE,
BT . B F R LA, 2 BT A RIS R . T McAlpine(1910)
NNy, RER AL D30T e BN B —in), (BRSO RE A
SR o AT A 30 P B R 44 ) v A R A PR 1143 S

(—) E—EHI(1755~1847 &)

1730 4FRIJR , AT IIFaR P8 0 5 kA R BRI T o JF AR 3o Tl PR v

T Tk EEN Tillet BEA ZATAMEYI AR R GEGE, HE, i A2 “RAER
IR M ARZ RIS, JEXESRE TIC . R T FOEIR A — A,
IR H 8RR BN A B R R B A T2 STRORAIESE T/ N BB e th T
o1



INEFP AR R YRS R 1Y o Tillet #1717 REMIRE:, FEMAIG, —s/h3
FiF o B FRYLS , DX 56 S AR AR 1 I B LT /e, e Bk i
JITIR,  R A ERAD FRE R A M, A N R IR IR AR, R DB
KT /NZREBE . XY ZIER T AN TAE. B E R EE G T
Tillet(1755), i 3545 S ZPEBE I /R 2 3CFRHFE T E AR

AR Z G, BEERESE Prevost(1807)% I BB T (19 BB F-HE4T 1 W IR
ST A K TR R B TETE , - ELAR SR & BRAR AL & 0/ N2 R PR ks A DI R VE

(Z) FEZABFHA(1847~1953 )

19 et , BRE R TAESDE T HEAEIRATROGE . A8 H A AW 2 Tulasne
Z%(Tulasne L R and Tulasne C 1847, Tulasne L R 1854), de Bary(1853, 1874, 1884)fll
Brefeld(1883, 1895, 1895 a, 1905, 1912), Tulasne L R F1 Tulasne C (1847) Y254 A1
T RFHE, S—REE B TE AR, BRI AR IR R, TEEA de
Bary /BRI AR B A o MRS T SR R BRI AR S s, IESE T B R R A
. Brefeld MBS T M T2 A AL T EORIHESIVE R . e S Hif s T ir 2R
W, BTGB KR Ustilago maydis (DC.) Corda ST AUHH & | {24 BEAn o4
TR A A

TEMCIA], BRIEFNRTFEM S & R T 1R 20 R TR 43S W SCEE R A . 19
1, Plowright(1889)5e A 1 9 [E] JE A RIS TR 19 & 2 - Rostrup(1890) iR T F+22 i S 14T
Clinton(1902, 1904, 1906)##iiA T ILIE M BH . McAlpine(1910)ic 4% T M AFIIE (1) FE
W, IR T A L5 A . G S 426 . Liro(1924, 1938)4R3E T 2% % 1 M k) 14 .
Cunningham(1924, 1945, 1945 a)k 3% T 87 75 == e i S L B Rl 22 35 . Zundel(1938, 1939)
SrahcE TR AERIAESE R B TR

Zundel(1953)) 5.2 The Ustilaginales of the World 5E T 1945 4%, JI45R, 5 F 1953
AR X M), b E SRR R BT 8 e85 B Zundel P FFr(Zundel 1951),
Zundel MEVEAAE THE 1945 LR ERTA CHIBB RN AFR . Hiak. 54 . ik,
A T ERTEFEI IR AT . ZEER R T R R A T AR

TEMCIAM], v AR T REA NS H A SRR AR SR . s T2
ERW BB, BRTHELSN, ©F B4, SA6E, EIEE . ESUUHE . g, JEeE
ENEEJRVEE AR o B2S7 (195 VK IEIH BB TR 43k — A I . (OREE, AdE v (= RE 56
EIEE. fiifa), Hegiy . Bk, B—HANXE. 2B EIA X Rk,
T PR 5 ) R« — A5 1) A2 W) AEAR AT 8 [ R KA, 55— )5 el [ A E I R &
QL AR A 2R B MR b EA0AE, mA R . GmFEh EIES
FAEE . HAFRE Wi . 172 B TR A2 5 R RII L RR R AL

(=) E=/KHI(1953~1997 )

TERCHAIE], SRR R TAET HEER, KE BRI E B 2 EE R X



LAV YA N A S TR RIS AR R T, BT RN
(Gottschalk & Blanz 1985),

(M) FEMAEEE(1997 £ES)

SN DA PR P L RN 27 3 2 A A B G R T ES F A 5T (Baver ef al. 1997) 3 FAEH)
HIBF5E (Begerow et al. 1997, 2000, Swann et al. 1999, Piepenbring et al. 1999, Bauer et al.
2001) . JEASAFHIERN AT FAEY) 0 22 R R (A T 2Bk o KB Jm AE D
(432 Bfvi (Denchev 1997, Ershad 2000, Vanky 1999, 1999 a, 1999 b, 2000 a, 2001, 2001 a,
2001 ¢, Walker 2001), I HEPEFEANT 18 A BRI SE R FUBT I 0 2R R 5

WIE (YT M) (Hawksworth er al. 1995)55 )\ 2R RZ G vl 1, M H
Ustilaginales TP 8F, BIEKEFF Ustilaginaceae AR E AL Tilletiaceae, HPE(E
4t 5 X (classical definition), HEAYEEJEAHYI AT A/ N E R, 774 BT F)
MRS, WEIVHARIEMNEE . T, RIEERENIEAFRE . BMEH .
A2 WA B T 2 A% X (complex definition), H[JEEA AN AL FEAEY) 24
PERCTR, HE A LR EEBOR TR . X Lo 25 A5 M LD AT DL AR sl 7 A R ot
F(4AfF)(Vanky 2002), i, SMHE H (Exobasidiales) 415, A7 A Bl £
BRI TCHERITE A SR T A2 AE , AMTTEARRIREY) Fors 2] 1 K b i otk
RIELHH . BRI N ICVERIA Malassezia . Tilletiopsis . Sympodiomycopsis 1 Pseudozyma
2% J& (Boekhout 1987, 1991, 1995, Begerow et al. 2000, Sugiyama et al. 1991), Hrphlisbfg
o N TR -

VAR, BRMEMAEMRERG KA TRANSUE ., R (YT (Kirk er
al. 2001) SEILMI R RS Al, T E1] Basidiomycota G =140 : H T
Basidiomycetes, 454X Urediniomycetes Fl1224; & 4X Ustilaginomycetes

R TR HAT R AR M RE R K AL S AR, AARE G IRE, B bARRE, BT
P FIZ B (Prillinger er al. 1990, 1993) . JRA B 205 85 BT 20 75— A~ DX AR AL 2 475 T 49 7 R 5
fLES= Z 2N BRI LE ) . B E N — D E LR AT -
YERIIX, HAER BRIy, &M EAE R R i P 4 (Baver ef al.
1997) XFPRFPELEF T HORARAR R o BNk = X P AR BT . IR, 40T
WA TS (Blanz & Gottschalk 1984, Begerow et al. 1997) A= ¥4k 24 1) T AF (Prillinger et
al. 199 1) FE LSS H4 RS0 BB TR I A0 2 R G0 A 1 BRI 52

B S A L ) 25 R FEPHF P 432 ki S0 FH (Oberwinkler 1985, Wells 1994), K3 ERI 4K
A 5 FFRMESE R (Baver er al. 1997, 2001): (DHAWAIEIE Y PALLFEAE, LA Doassinga
callitrichis (Liro) Vanky, Bauer & Begerow M|, 143 T BB R Al Melanotaeniaceae |
T HEFE H Microstromatales FNZMHE R Exobasidiaceae 257, @E A W4 MNENE I~ T6
S PN A B 17 R f LB S (Bauer er al. 1995), LA Ustacystis waldsteiniae (Peck) Zundel A1, 1t

+ 3.



T EBRHERL Urocystidaceae FEBREN; HEFl Doassansiopsaceae 257 ; (D JCARME B X
MR AR LB B (Deml & Oberwinkler 1981), LA Entorrhiza casparyana (Magnus ) Lagerh.
B, 0 TN EKYE H Entorrhizales 287 ; (DHA AR 94 FLIR I (Roberson & Luttrell
1989), LIS REELE NI A Tilletia barclayana (Bref.) Sacc. & P. Syd. A, 103 T I A b
H Tilletiales 257 ; GJCFLFERE, LIRS 2R KY B Mycosyrinx cissi (DC.) G. Beck A
B, AR T B B Ustilaginales A EX M 7 H Georgefischeriales 287

Bauer 55(1997)#2 i 9 AH B4 FH %5 ' (interaction apparatus), /248 & 1k B IR AH BAE H
ghky, L EE A T RIS EAE S

U JUARR, T A TR TR A B A A TR 18 2 (R (PR AR 1997 a, 1997 b,
2001 a, 2005 ¢).

BB ERN RS

Tulasne L R Fl Tulasne C (1847) KRBy H 30 2 8}, BIRR AR BB AL
EMERHE AR, HAAES A, MR EEHE TR, TR, X
PR ARG UTH TARK AR, 412k, Swann 55 (1999) . “ K EUEHER, B F4E
TEAE R RS AN bR — R AN Z 17

KFRKWEE U EERRR 5y, EHER AL TE R, @ s s+
RO OESE, AT T 04028 2 45 (Bauer er al. 1997, 2001, 2001 a, Begerow
etal. 1997, Vanky 1999, 2001, 2001 c), H34& Vanky(2002)fic 28, SRy E %01 1450 4

“Mea” (HABMAMFIET 2 0N, BRENMEEN . BBREN T3 T
(DM 2243 7 P 20 Entorrhizomycetidae; QK3 BV 2K Ustilaginomycetidae; QFMHE I
44 Exobasidiomycetidae. #E¥I L5011, BMEA 8 ~H, 26 MFF, 85 4~J&@(Denchev 2003,
Piatek 2005, Vanky 2002, 2002 a, 2004, 2004 a, 2005 c, 2005 d, Vanky & Shivas 2006),
XAH B TE R RGHEA L1537 2 B EEZAT . APRHZRSE, T
T4 R BT R Gt

I. 2 E 4 Ustilaginomycetes

1. Z2ME L Ustilaginomycetidae

1.1. £BMTR H Urocystidales

1.1.1. JBBEEMRFL Melanotaeniaceae

AN AR R B Exoteliospora, SBBEEN W IE Melanotaenium , 352K BN 0 &
Yelsemia

1.1.2. BEREK Al Doassansiopsaceae

JEEK K 8 Doassansiopsis

1.1.3. 258 M TEEL Urocystidaceae

Melanustilospora, SFHEKH B Mundkurella, 55 SBH 18 Urocystis, e XA 2K 14
J& Ustacystis, 03B E)E Vankya,

1.2. BBKTEH Ustilaginales

1.2.1. #3761 RFF Mycosyringaceae



IGA B TR B Mycosyrinx.

1.2.2. BREEF A Glomosporiaceae

BB B Kochmania, BREEFHIE Glomosporium, TN & Thecaphora,
RSB B Tothiella [Vanky (2004)K &8 & I A0 HE

1.2.3. BMTEEL Ustilaginaceae

BT G 2B M i )R Ahmadiago, Eriocaulago, Eriomoeszia, Eriosporium, 232N E
Farysporium, %M )& Franzpetrakia, Lundquistia, TGN R Macalpinomyces ,
VLGB JE Moesziomyces, BARHKHIE Moreaua, MK )& Orphanomyces, it
¥y J&  Pericladium , Restiosporium , %310 B ¥yH J& Schizonella, 3k 24 15 &
Sporisorium, Stegocintractia, FrICEENKI R Tranzscheliella, MHyTE & Ustilago.

1.2.4. REHKF R Anthracoideaceae

REBAJE Anthracoidea, Y7 RN & Planetella.

1.2.5. 2K E Al Cintractiaceae

BBK W8 Cintractia, 57 W.1A 22K W J& Heterotolyposporium , & 5 28K 1 &
Kuntzeomyces, A% EE Leucocintractia, Pilocintractia, FhlESENHE Testicularia,
WA Bk B Tolyposporium , B ¥ B Ky W & Trichocintractia , 7 1% 2 ¥ &
Ustanciosporium

1.2.6. Clintamraceae

Clintamra,

1.2.7. ZHEEM R} Dermatosoraceae

WM B Dermatosorus .

1.2.8. 22 BT F Farysiaceae

2 K& Farysias

1.2.9. Geminaginaceae

Geminago.

1.2.10. 32K L Melanopsichiaceae

SRS I B Melanopsichium

1.2.11. Uleiellaceae

Uleiella,

1.2.12. Websdaneaceae

Websdanea

2. RFMEME L Entorrhizomycetidae

2.1. MRHEMB TR H Entorrhizales

2.1.1. AP EBTEEL Entorrhizaceae

MBS & Entorrhiza.

3. JMEE LN Exobasidiomycetidae

3.1. SEERMEMITR H Doassansiales

3.1.1. SEEREEMYEF] Doassansiaceae

PRERFU MY BB Burrillia, Entylomaster, SERREEKY R & Doassansia, Doassinga,

5.



SCER MY R B Heterodoassansia , TF§ 2Ky W J& Nannfeldtiomyces , W 7 22 43 14 &
Narasimhania, 8¢ ¥R IE Pseudodermatosorus , RZCFRBKYFE Pseudodoassansia,
B TC BB TR 8 Pseudotracya, oMLY HJE Tracya.

3.1.2. Melaniellaceae

Melaniella,

3.1.3. R AL Rhamphosporaceae

R TR Rhamphospora.,

3.2. MK A H Entylomatales

3.2.1. MEUR Al Entylomataceae

M Entyloma.

3.3. #MHE H Exobasidiales

3.3.1. JFEHHEL Brachybasidiaceae

JEFHTE & Brachybasidium, Dicellomyces, Exobasidiellum, —{@5MHEJE Kordyana,
Proliferobasidium

3.3.2. #MHEFL Exobasidiaceae

SNHETE 8 Exobasidium, Muribasidiospora.

3.3.3. Cryptobasidiaceae

Botryoconis, Clinoconidium, Coniodictyum, Drepanoconis, Laurobasidium.

3.3.4. FEK AL Graphiolaceae

RBM R Graphiola, THHEREMEIE Sylina.

3.4. FHEREENI# H Georgefischeriales

3.4.1. TREKEM RIF} Georgefischeriaceae

T BK R Georgefischeria, AWM & Jamesdicksonia .

3.4.2. TCHFEK Al Eballistraceae

T RRHE Eballistra.

3.4.3. KB A} Tilletiariaceae

Phragmotaenium, FEEME)E Tilletiaria, JZREENHIE Tolyposporella.

3.5. f#AEHY H Microstromatales

3.5.1. TSRl Microstromataceae

TRt JE Microstroma.

3.5.2. Volvocisporiaceae

Volvocisporium

3.6. IEFBIE H Tilletiales

3.6.1. JEEHKTEAEL Tilletiaceae

Conidiosporomyces, 2Ky )E Erratomyces, YLK R Ingoldiomyces, FEAIE
W B Neovossia, WICEK )R Oberwinkleria, WESEMy )& Tilletia.

II. $5HE4¥ Urediniomycetes

4.1. TWHIEKEBME H Microbotryales

4.1.1. REREMFEFRF Microbotryaceae



FZ B E Liroa, WEKEKHEE Microbotryum, iKY & Sphacelotheca, [l
MR Zundeliomyces

4.1.2. Ustilentylomataceae

Aurantiosporium, RN E Bauerago, Fulvisporium, Ustilentyloma.

KT BT RSG, Vanky(2002) 45 T DU, (HAANTRE.

(1) Microbotryales {4 K%y 100 M, SEERILL, $OUIESEMN, MmAEERR
LER

() BHEARE THEYTFAEMNNVRR . NEFERMEAERRE, WA AR
T (&A1),

(3) MIFLFBREEA R IE TR0 . AR, B4, Doassansiopsaceae #
JCAE T Urocystidales, Doassansiaceae #1#% il |~ Doassansiales, ‘& fi J#R 774k F/K A AW .

@) HFERMAESEARERN IR EZ LR, FlUl, Orphanomyces Hi
Schizonella BE & A BAEF 1, WAHFBRAT

WP R ARG T LMD, #7723 (Vanky & Shivas 2006). 141,
DUstilago 1 Sporisorium (UL R TRAFHEY) (Vanky 1999). @AFELERFHAHY) | |
HALAEHHTrF, J&TF Urediniomycetes, Microbotryales it Microbotryum; ANJ&%45
IR TROR, WS, TR 28R (Vanky 1998), @ AEEARAREY |, BARE
BT, JEKET Enytloma F1 Melanotaenium WFP, ¥F4%] Georgefischeriales [
Eballistra. Jamesdicksonia 8%, Phragmotaenium (Bauer et al. 2001), W IEF) Enytloma F
Melanotaenium FIFPMUL 5 FRTF XA o

JFHY BT ) 4328 R G0FF Microbotryales i7E Urediniomycetes 912, McKenzie
il Vanky(2001)88 242 i AR AL, flfiTIASh Microbotryales 42 FLIE B9 FHBI , A
JE5T . Microbotryales 5B BN H WA MBS | BRI AR, HT
(AR 2F A I S S5 TR AR . A0 A R — WA

TRy ANy EHEY)

SRR TR A SRR T, N, SRIEERY TR Tilletiaria, H:35 S vh TR A PERT B .
Yo JFR o B RUR AR A, DA . K B i AR Bk il . Hse A
SR AS A Bk A, BN, #MEEE H Exobasidiales A1i#E L H Microstromatales {¥
A% (=l A E S

Y B TR A AR R A b, ISRt o AT Uleiella J& 1) 2 DFP 25
HETERRTHEYIN) Araucaria JBAEY) Lo A 3 FhEM B FAETER A o IXEEFPIIE
AN RN T JE Exoteliospora 1 1 8, 27 A 76 28 H Bl Osmundaceae (45 JE Osmunda
) o Melaniella J&W 2 FF, ZFAETELMIFl Selaginellaceae IFA1)E Selaginella 1
7/l o

PR R BB R AACE 11 DR AETEARARTEY) b, BATE Geminago JER) 14>
Fh BB TR 27 A ZEAE MR} Sterculiaceae HYAEYN FAREHIJE Triplochiton #i¥) I, ALK HE
Mundkurella /) 4 DFh2F 4 7E FNEF Araliaceae W FLNE Aralia. Heptapleurum . RIS

o7 .



Kalopanax FIIEE LR Schefflera HaY) Lo B AEBMWIE Pericladium 1) 3 DA AFEMR
WL Tiliaceae i tHFTE Grewia Hi¥) I, 1 DFhaF EFESHMUEL Piperaceae HIEAMUSE Piper
KW & Uleiella J& 1) 2 DR ZF A TERTERZ R Araucariaceae FURSTEAZ B Araucaria F¥) I

Vanky(2002)8 28 LA 1977 28 25 A 7E 12 BHF AP E /Y 1365 FURKE, 5113
wr.

FEEYH LR R EMEMEME

AF EAIFHRIRREL BB SO AR E S A BRSSO AR L )
i:;f:e(9000) 800 55.2% 11
g?jjceaemoom 220 15.2% 18 : 1
i;sfjraceae(% 000) 108 74% 231 :1
;()T;gonaceae(SOO) >0 3.4% 16 : 1
i;ﬁtulaceae(moo) 30 34% 40 - 1
E;jj;ae@som 32 22% 109 : 1
o 21 1.4% 809 : 1
Leguminosae (17 000)

KT LA

ﬁn[%;etim()) 18 1.2% 211
éﬁijﬁiferaeGOOO) 18 12% 166 : 1
@gﬁhyuaceae(zooo) 17 117% 1171
flg:rjitaceae(IOO) 16 L.1% 6:1
iiﬁﬁlariaceaeooom 15 1.0% 200 : 1

HAT, SR EHm “EIEn” BHEA 1450 F, 5 EHEY 100 800 F4AY 1.4%.
Vanky(2002)fiii14> tH FLEBRY B 23 4000~4500 . CUHIEERY B 24 A TR B 1/3. T
EYI 0 E RS AR R EL 12 1 15(100 800 = 1500 000). [FNy, RRfbiHA
¥ 150 JiFl(Hawksworth 1991),

294 3000 F SR FRUBT AN S RE AN 12 23 A EIR AR 2 X T5 2L R 2Rk
B B, e FNE AL, S A . (b R R AL A HRE 151 R
1 NERI(FRAR 2000), ABRERE T 110 F, PEBHECRHFZGES] T 261 A1 A2
A, Vanky Fll Guo (1986) i1 EH 600 FiEMESICRAESR . Hit, A KEHF
A EHC SRR R AT R R,

BHEEAFNEN A ARGFEHI, e E, KBHEE Urocystis IFZF
EEZHB . ZECEREHIIEEREZY, B, BHEE Ustiago MV ZMTEX T
WP



L

PEK TR G 4 o PR RE, BRI SR A TR} (Tulasne L R & Tulasne C
1847), K@M H o (1 B3 S B B (SBAK 2000) C 415 A TR EBA TR 16 J& 139
Fr, DABESRATEHGA T 12 ASFhFn 1 AR,

BETAEEMFIbRA, 1% BB R /02 R S8 (Bauer er al. 1997), AGHATETE
18 BHEY) Eryh BB 17 )& 115 Fh(L T R). 125 M1k, HEBHEAA 266 FiF 14>

AEEMEFESHTEEY LRME

IV S A T e
REE - wowomom s on ®

2 R
Anthracoidea
BRI R
Burrillia
Doassansia
REER R R
Doassansiopsis
TeHE R R R
Eballistra

AR 2 T
Entorrhiza

I A T
Entyloma
U R R
Jamesdicksonia
LY )
Macalpinomyces
BRI R
Microbotryum
AR R
Neovossia
PN
Rhamphospora
T A e
Sporisorium
Thecaphora
LY
Tilletia
2R R
Urocystis
B
Ustilago

HEFEMEME 51 25 13 4 2 3 3 1 1 1 1 1 4 1 1 1 1 1 115
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7l it
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