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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 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 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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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, 4 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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FABHITE B Paecilomyces cylindricosporus Z.Q. Liang & Y.F. Han - --eeeseeeeeees 72
KEHUE 5 Paecilomyces griseoviridis M. X. Dai «+-seeeesesssssnsnniiiiins 73
T IRIE T Paecilomyces gunnii Z.Q. LIANG - +--sswreeesseesessssssessssssssssssenisssenes 74
AR, HEHRE Cordyceps gunnii (Berk.) Berk. -+e-eoeeeseerenncnncnnninnicnn. 75
TIERTE R Paecilomyces huaxiensis Z7.Q. Liang & Y.F. Han- - eseeeeeeeseeneeeen. 75
TR Paecilomyces lilacinus (ThOM) SAMSON ++++rrrreeessssssssesrrssesssssnseseeee 76
11U BE Paecilomyces loushanensis 7.Q. Liang & A.Y. Liu-wweeweeeeeseeseeseens 78
HYERL . I HEL Cordyceps loushanensis 7.Q. Liang & A.Y. Liu-wweeeeeeeseeeenes 78
RIS B Paecilomyces marquandii (Massee) S. Hughes «----eoeveeeeseiseiennns 79
WS 2 Paecilomyces militaris Z.Q. Liang:--+--c-sereesesesesenniennennniccnens 80
AT, Wi HE Cordyceps militaris (L.) Linker----sssssseeeeeseessssssesssseisssneneee 81
EAWHFE Paecilomyces niveus Stolk & SAMSON «+++-ervevererrersmeenmeineneiniiienienes 83
@ﬂﬁ?ﬁ%’{jﬁ?ﬂ%ﬁ% Paecilomyces 108tocoides M. T. DUNN ««ceeeeeeeeeremsersemnmini. 84
IEWERL T B Paecilomyces odonatae 7. Y. Liu, Z.Q. Liang & A.Y. Liusweeeeseeseeees 85
/NEPITEBE Paecilomyces parvosporus Y.F. Han & Z.Q. Liang -+ weeeeeeseeseees 86
I IUE B Paecilomyces puntonii (VUill) Nann. «+eeeeeeeeesesssnnniniiiinnnes 87
iVt Paecilomyces purpureus 7.Q. Liang & Y.F. Ham - +eoeeenereseneiinnencnens 88
DRI R Paecilomyces rariramus 7.Q. Liang & B. Wang - ---weseeeseeeescinenes 91
HARPITE B Paecilomyces stipitatus 7.Q. Liang & Y.F. Han - eseeseeeeeseeneinennns 91
FEWTEEE Paccilomyces suffultus (Petch) SAMSON -+++++ssssrerreeesssssssssssrssssssssseseeee 93
FEZHHE Paecilomyces tenuis Y.F. Han & Z.Q. Liang:««-+--eseseereresenencnnnens 94
B G B Paecilomyces variotii Bainier ---c-eeoeesemeenniinne 95
BHEWIE RS Paecilomyces verticillatus 7.Q. Liang, Z. Li & Y.F. Han «--eeeeeeeeeee 96
LI B Paecilomyces vinaceus Y.F. Han & Z.Q. Liang -----seeseeseseeeescisenns 97

(=) S g PP PPN 98
W22 B35 85 Paecilomyces byssochlamydioides Stolk & Samson -+« «+weueeeeses 98
WL E B/ NIRRT Paecilomyces gunnii var. minor Z.Z. 1,

C.R. Li, B. Huang, M.Z. Fan & M.W. Legrr----sssseeeeesssssressssssssessssssnsssesees 99
EHLE 5 Paecilomyces sinensis Q.T. Chen, S.R. Xiao & Z.Y. Shi-++weeeeeeeees 100
WRIR AU B Paecilomyces hepiali Q.T. Chen & R.Q. Dai -+ esesereresesesenencasnness 101

(m) ﬁ%)ﬁﬁﬂ’]%l@ ................................................................................................... 101
i S A VB BELL AN R Mariannaea elegans var. punicea SamSON -« ««weesessssess 101
%m%ﬁéjﬁ% Tolypocladium AUDICOIG BISSELt +++eeerrrrvrrnsansarermmiiiiiinnniieeiiiiiieneeeeenen 102

*XVi*



B - 3 1 = PP TP PP 103

() BEIR oottt s 103
(=) FIBIFE IR oo 105
BELTIE R Isaria amoene-roseq HEnm - - - wweremrenenineneiiiniceencecee 105
IR R Isaria cateniannulata (Z. Q. Liang) Samson & Hywel-Jones:+++++++ 106
FHEAE R Isaria cateniobliqua (Z. Q. Liang) Samson & Hywel-Jones: -+ 107
WAAR SR A Isaria cicadae M. -« wswessesssssmsssiisii e 108
B[R, KBAEL Cordyceps cicadae Shing -+ 109
A I R Isaria farinosa (HoImSK.) Fr. e 110
PR ERETR AL Isaria fumosorosea Wize: -t 111
FORR e )AL 52 A8 Rl Isaria fumosorosea var. beijingensis (Q.X. Fang &
Q.T. Chen) Z.Q. Liang & Y.F. Ha --eeeseeeesseeusseemsssusesiiesiisiisisinsenas 112
JNHERE SR Isaria javanica (Frieder. & Bally) Samson & Hywel-Jones -+ 113
R, 4T HRE Cordyceps scarabaeicola Kobayasi «+++++ssesesesesssssnnnnnes 114
WEAE BRI Isaria locusticola Z.Q. Liang, X.Y. He & Y.F. Han -+ eveveeesessessensns 114
AR JHIRE TR I Isaria LENUIPES PECK ++++vevrvsrerssssissisisiiisiiii 116
AR, SHEILHRE Cordyceps takaomontana Yakush. & Kumaz., -+ 117
RFAVERIE Isaria XPLAriTformis LIOyd s wweessesssrssmsissisisinisiiiiniiis 118
= HIRER e 119
(—) FEEZR coveemsmtemmmtiniii s 119
() BRI -oveeeeeeemee e 122
INBER QRS Taifanglania berberis Y.F. Han & Z.Q. Liang «eeeeeeesesessnnenes 122
WARVE R 7 Taifanglania biformis (Z. Q. Liang, H. L. Chu & Y. F. Han) Z.Q.
Liang, Y.F. Han & H.L. Chu «weeeeeseesseessemsssmssimsisssisississsene. 122
K#E K5 Taifanglania cinerea (Z. Q. Liang, H. L. Chu & Y. F. Han) Z.Q. Liang,
V. HAN & T L. CRilee-+eveeverrereereerersessereerersessereeseressentesessensesessessenseressessensenens 124
FH A8 (R A Taifanglania curticatenata (Z. Q. Liang, & Y. F. Han) Z.Q. Liang,
V. HAN & T L. CRlee-+veeververeereerersensereerersenseseererensentesessensesessessenseressessensenens 125
N # K% Taifanglania furcata (Z. Q. Liang, H. L. Chu & Y. F. Han) Z.Q. Liang,
Y. HAN & L. CRlec-+veeververeereerersersereerersessereeseressertssessensesessessessesessessensenens 126
G F Taifanglania hechuanensis 7.Q. Liang, Y.F. Han, H.L. Chu &
RUT.V. FIOX  +ereeverrersemsentrmensentenesmensententestnsentesessessensesessensentesessensentenessenseneeneanes 127
VLA R Taifanglania jiangsuensis Y.F. Han & Z.Q.Liang -«-+-«sesesesesesessesess 128
KA R EE Taifanglania major (Z. Q. Liang, H. L. Chu & Y. F. Han)Z.Q.
Liang, Y.F. Han & H.L. CRU  --eveeeeseeeseessenssesmseiseniseemsisssiseeiecisicsnes 129
LR RLTR oovvoovroonrorromtomtiititi it s 131
BB ZETG] ooveeeerememi 146
BIMIZER TG ceoeeveremrmrmmsnniniiiiiiitiinitit sttt s s sas s 149
o T L N 152
EhR
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—. PRI

(—) BHEIREZRE

F AR 2222 S, PIE AR Paecilomyces Bainier J&—2845 224354 7= f L 1A
(mitosporic fungi)a Jo 7 E. B (anamorphic fungi)#JE & (Kirk et al., 2001), Obornik %4
(2001)F1 Luangsa-ard 55(2004; 2005)%HUH M3 F RE AR, EHL X HZE
Wi A T2 .29 Sordariomycetidae FIHHE R V.24 Eurotiomycetidae . 54t & X AL
HE, LPr ERE—T LR ERLE Paecilomyces sensu lato . TERFAFFE MIAE p=s2ierh
FET P MG S SRR T HEA T 0 R 00 0 B E AR A o3 B S FHAb IO
RIECR 4, | A &8 01 1 24 R A SCER PR AT Bk s iz i .

U7 B )& & Bainier T 1907 4, DISERHITE 2 Paecilomyces variotii Bainier Az
ST . M) EEHGAR S RE— a2 B a, MERTHESE. fERE A
HPRAEIE AR, (BAER IR 20 T X — R E L SRR E . IWE A& )8 Aspergillus
Link., H%J& Penicillium Fr.. %5 )& Scopulariopsis Bainier VL XK 5i& Gliocladium
Corda ZFHHif .

Bifi/5, Thom(1930). Petch(1933~1944 4f), Raper Fil Thom(1949). Hughes(1951)LA &
Brown FlI Smith(1957)%48 1R 2 5 I J@ AHOG I T4

Brown il Smith(1957)7EMUAI ) & 25 8 i R )& Spicaria Harting XM 5
RES . AT SRR . H8ERAERME Isaria Pers. FRRZFEBA TIIHE R
o IR DA . PRI AN T 23 A F

Onions F1 Barron(1967)f1—2eflt = 53 =4, AR EE 2~3 MEAE TRAERL
Ry 10 A4FE, MATRIE SRS, M — D HfAEZH (monophialidic series), MM R T
WHERRMELE, BRI, M7 i wm AT S, N2 THEEED
— A Y SR —— R EE R, ) b S ARAR A B R A Y SR, HEA DA
R HIE R AE T IX A4

Gams(1971a)fEIR AW ST Sk )& Acremonium Link B}, #§ Onions I Barron(1967)
P ) O L TR 4 R ZEF R A T Tk A)E v, (ORI — SR RO .
6 e s R, ) B EL A R B 0 A A T 9 B KB 5 Paecilomyces  inflatus
(Burnside) J.W. Carmich. FA7ESI H & & 1 .

Subramanian(1972)#- 75 2 J& /BRI RS Y, FIESAS HERE Gliomastix murorum(Corda)
S. Hughes — &, T —A>H1E

Sagrahamala Subram,



Kish Z5(1974)%- 54055 555 R BV 3E FCRIE Spicaria rileyi (Farl.) Charles B A
PR JE Nomuraea Maubl.

Samson Fl Tariq(1970yF# 2 . AR ELPE | RAEINAE 7585 F1 oA 1 TR P
IR AL B Paecilomyces fusisporus S.B. Saksena # AuitfiftlJ& Acrophialophora
Edward, 4kJ5, Mgy TR ZHHN . R TRESHFRIENIEES KRR
(Samson, 1974),

Obornik Z(2001)#! Luangsa-ard Z5(2004; 2005)5:T4> 7RG E AT 1, 7
T HEEEL X ZEEE T E WA Sordariomycetidae  Fl H & # W 4
Eurotiomycetidae, fXGMINF &EIB MR RGN LA THRRNAENL,

(D) BFRESSTNS LR

Samson(1974)7E RGMELHFE T AT NFARRIBRAS . TEIAREE TR Y FIAL B8] T Kot STk
Al b, XHUH SR T AT RGPS R T L E ——Paecilomyces and Some Allied
Hyphomycetes., [RIFPETNILTE 8 Paecilomyces elegans (Corda) E.W. Mason & S. Hughes #%
J& & SH W8 Mariannaea G. Arnaud ex Samson H, v 44 A N A1) IV B I 25 A
Mariannaea elegans var. elegans (Corda) Samson, TEXFEIEH, XHFIGIE TR AR
R . BHAEJE Verticillium Nees & Wallr., T 5B AR ERE Cylindrodendrum
Bonord. ZFJ@H 9 MFHEAT THALG s [MIBHEIAIGE T 6 SHFIFEIHIAE T 16 12
AR, HoRIFEARIGE T 31 #0, IR N1 A4

1A: #UH R U (Sect. Paecilomyces): WigwEmORME, W77 ETRAT; BHRE
TR R, ] P A 55 S A Y AR 2285 Byssochlamys Westling . W IR Talaromyces C.R.
Benj. fIFREINFHE R Thermoascus Miehe %5 .

1B: IR (Sect. Isarioidiea): W& EESEHAMZ AN ; AL M AT
Wik, KRZ A YR — 28R 5 10588 Torrubiella Boud.B{ 11 % J& Cordyceps (Fr.) Link
FEP

EE R EHEXERNREUSMERK F R (Samson, 1974)

la JRAESETY . KEMAE . BT ARIMUIIELL [ e Acremonium
1b AR A F RIS 50 L TFAE | B AR L TAT TR oovevveeserersssseensssessnsessisssssis 2
28 HRESETG TR QR EAIIAR - eeeevesseeeessssseesessssssss s 3
b A FLEBIE I, HRTRAIIR orreerrresseeeerssssessesssses s 9
3a AN TAE EAT U SR BRI «rrvvrereresesssssssssssssssssssssssssssssssssssssssssssssssssssos 4
3b IR IR, HRE A, R A S R B 22 E IR A T e 6
da OMEMTARERAR, FelEIRRE, B FORHES A T HE R AR AR ESAR - eeeveeeens Gliocladium
Ab AR TAERR AL . R A A B B oeeeervsssoeeersssssss s 5
Sa AT FLRHES I BE S 1) R RRIRIAT, JHRE A EFAAPHCIR -ooeerremeeesssssssennnenns Mariannaea
Sb A TR IR JATHETE eereesseeeersssseesesssssssesssssss s Verticillium s.str.
6a JHMENA . SFEE . FiRE S L FTE A e Verticillium s. Prostrata



6b  HHAFZEE TR . B R AN AN R TAT ovvvvvsseeeesssssensesssssss s 7

Ta  MREEEE, SMEMIFAERE, AR, BRI, AR Gabarnandia

T T RIIEIE oevveereereee e 8
8a JHMIEMASEIR, BER, WHLBESCA LN, BEOOaRRME, ARKIE; AT,

FEARTRZFHIR --vveeeverereseressenesssemsssesssses st Septofusidium

Sb  KLHOMMF TR L, WG GIIERE, ARSI TFRRERE, 5

ZERB SR coovevreesseesses s Acremonium s. Nectrioidea

QLA JHURE ++rvvvssereessserssssssssssssssss s Sesquicillium

Ol T A AR w++vvvvsseeeesssseessssessssssesssss e 10

108 JAF RS 23 EHC, 1] FSSRASAN KBl rrrrrerseeeesssssensessssssssssssss s 11

10b FHAHLH . BV AT AN[RITEAR -eeveeseeeesseesssessssesessssssssssis s 13

118 A3 FIL TR +evvereeesseresseressseesssessss st Paecilomyces

11D AR BE TR veveeeeeee 12

128 S EFI TR, ZFAEZRIL oovvrerersseersssessssse s Harpaosporium

12b AL T BRI ERR . AR LA oveerressenessssensssss s Tolypocladium

138 S0 HE A FATTG IR A TR FRT TR +-vvvveeevessenesssesesssssssssssssssssss s 14

13b AP FAETE FRASAE . 2 AR, SRS | AR TS RAR oo 17

1da A3 HE OB TR AR A <voveeeee e 15

14b A3 A LTI SO YA BEEL corvvveseeeesssensssssesssssses s 16

158 SFHEFITRERIZE RN, JEAE R A cooreevseressseenssssssissessiss s Metarrhizium

15b AMEFLTFARMEIIG . EBIR, JEHE v Phialotubus

16a HAMERITFRE, JEHIAz o, Nalanthamala

16b ELAGRI , MM T SZ2ARE A, HUAE o Akanthomyces

178 AN EFITARTTRIRAIAG woovrrrrssseressssesesssssssssss s Penicillium

17 AL TFAREAETR T EFSREE A BT AP c-vvverevsseressssessssssesessss s 18

18a BHZZH B | HAT /LT orrvvesereesssesesssssssssssssssssssssss s Acrophialophora

18b TRZZIBA EIRE , TOAF AT oeeeeeeeeeree e 19

192 SMERITAERAR: , SVKE, MBETRRIAL R BRI, UM oo Nomuraca

19D TC F TR -veveeveene e 20

200 SMAERLTRINL, MHEEHEZ AT RN ARE -, LB TAEAR - Phialocladus
20b SMAEA TGN, 2~dum 5E; RS A TN SRR AR TRE b, BCRTHEL, AT LA

....................................................................................................................................... Paecilomyces

M 20 22 80 AR A, EINAMIBIRIE T —28ifh . A 80 4F WA, Jola
FEFRE R BUAGE T — R A R0 AR T R . MR AR R B A (3R 1) IXEEBTRI TR 3R
RS REN Y/ E AR i S



®1 IMNKRZFEEREARFAHEREARBREVNUEER. BRABMBKERHTHH

AR BT, SR
1 HEERER A Isaria cateniannulata Luangsa-ard et al., 2005
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2 MR
= FHELE R

3 HEREE
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5 WEMERT
6 2L
7 KU

8 Kiu#
= K

9 HAIHERE

Ip

10 FEIRIE 5
11 AR
12 %414

13 X R E
= BHE

14 JARICT
~ e

15 /MBS R
16 A ME R

17 a4 IR
= JHEEIIE R

18 SR

19 BRI G5
= RAUE

20 LFEIUE R
WL MR B A

22 FINIRE

i)

&

¢ TH  Tf

ki

2
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RERAALFH

= P. cateniannulatus

I cateniobliqua
= P .cateniobliquus

P. gunnii

P. atrovirens
P. odonatae

P. loushanensis
P. rariramus

T. major
= P. inflatus var. major

P. cylindricosporus
P. huaxiensis

P. stipitatus

P. vinaceus

T. furcata
= P. furcatus

T. cinerea
= P. cinereus

P. parvisporus
P. verticillatus

T. curticatenata
=P. curticatenatus

P. purpureus

T. biformis
=P. biformis

P. tenuis
1 locusticola

T. hechuanensis

POERE, 1981a

Luangsa-ard et al., 2005
ROREE, 1981a

ROSEE, 1985
PRORRIAE, 1993
Liu et al., 1996
BERRISE, 1997
Liang et al., 2003

Liang et al., 2009
WIS, 2004

Liang et al., 2005
Han et al., 2005a
Han et al., 2005b
Han et al., 2005b

Liang et al., 2009
Liang et al., 2006

Liang et al., 2009
Liang et al., 2006

Han et al., 2005¢
Lietal., 2006

Liang et al., 2009
ThHeESE, 2007b

Liang et al., 2007a

Liang et al., 2009
Liang et al., 2007b

Han et al., 2007
Liang et al., 2008

Liang et al., 2009

(Z) BEFHTFESFNIETH

T YRR B R G A A i S, (LR E R RR kR
Rt B AL H 48 . RAPD. RFLP. AFLP D) J% rDNA J7 41 F T4 (3 s
Metarhizium Sorokin., [EEJE Beauveria Vuill.. BR¥EFLJE Ascosphaera L.S. Olive &
Spiltoir. M %LJ& Cordyceps (Fr.) Link 4% H Entomophthorales % A FLR /2 F R 4T
R CBUSK ETE R A X SR 0 2R F MR G R A T — Lo BEx i
a2 r, T ELIIR 1 iZJm B R 5L B K AR (Driver et al., 2000), A 20 fiE42 90 4EUE
21 e, A FAYREBERE A AR O T & i L 200511 (Tigano-Milani et al.,

o4 -



1995b; Vidal et al., 1997; Kang et al., 2000; ##)5E, 2001 ; 4<3EWE5E, 2003; Gauthier et al.,
2007). YT E M ARGk B 5T (Fukatsu et al., 1997; Hiroki and Hiroshi, 1997; Liu et
al., 2001a; 2001b; 2001c; 2002; Obornik et al., 2001; #5214, 2002a; Luangsa-ard et al., 2004;
2005; Han et al., 2005a; 2005b, 2005c¢; Inglis and Tigano, 2006; Liang et al., 2006), HH7,
Luangsa-ard S0 TAE A RN, MifiT#l 18S IDNA WASZ LT IR, MEER
XM KA T 2E5C R WA Sordariomycetidae FIHCRE V.49 Eurotiomycetidae, #5220 Fh
Y8 AT B ML VE ISP T2 18 H Eurotiales, A F+ Trichocomaceae, 1543
JE L H 55 Paecilomyces farinosus (Holmsk.) A.H.S. Br. & G. Sm. M Rg HhiEF Il & T A
JEE H Hypocreales, ZfHEFl Clavicipitaceae FlIAJAEE R Hypocreaceae, I KT 5
Paecilomyces inflatus (Burnside) J.W. Carmich. 538 7¢ & H Sordariales £ 3% 2 % &
(Luangsa-ard et al., 2004), 7ERSERE H s &2 1A A& 1), b5, i1 g-
AR R EEI N ITS rDNA Jea i — S R, WIER B higFiAs 22— B R 02
B, REZIHAAR (Luangsa-ard et al., 2005), —L8i WLaFA: B R IIE R, WEELIH)
H B Paecilomyces amoene-roseus (Henn.) Samson . ¥ %f il & B Paecilomyces
cateniannulatus 7.Q. Liang . #Fl5EHIH % Paecilomyces cateniobliquus 7.Q. Liang . W7
% Paecilomyces cicadae (Miq.) Samson . ! 5 5 Paecilomyces coleopterorum Samson &
H.C. Evans., ¥}l 55 . BUN@ILHEE Paecilomyces fumosoroseus (Wize) A.H.S. Br. & G.
Sm. . 4N T B Paecilomyces ghanensis Samson & H.C. Evans, N 5 Paecilomyces
Jjavanicus (Friedrichs & Bally) A.H.S. Br. & G. Sm. FIZHELE 25 10 4~FF, ) sapd LA —
A SR (E 2), AR X SRR T FE AR, ol E A R EELIAR A AL Isaria
amoene-rosea P. Henn., IG5 ¥: Wl Isaria cateniannulata (Z.Q. Liang) Samson &
Hywel-Jones . &M WL Isaria cateniobliqua (Z.Q. Liang) Samson & Hywel-Jones, Mif%
WL Isaria cicadae Miq. . H U Y Isaria coleopterora (Samson & H. C. Evans) Samson
& Hywel-Jones . ¥y it #8 'R ffl Isaria farinosa (Holmsk.) Fr.. FCMH @ # W Isaria
fumosorosea Wize . MWL Isaria ghanensis (Samson & H. C. Evans) Samson &
Hywel-Jones ., JNH:AE W Isaria javanica (Frieder. & Bally) Samson & Hywel-Jones F14H
I SR F6L Isaria tenuipes Peck, i, N/DFPRA MR HUE

For 2 B R B AR 4 AR U A 1 R g e i, A5 3] T Al Luangsa-ard 5528
U EE R (K] 2). —2eG WAy d B iy i A U R A S T, TR e H R Y o5
—BE(Hr S IDNWALE TIR L E B Paecilomyces lilacinus (Thom) Samson ., PR AUT B
Paecilomyces nostocoides M.T. Dunn L (0[5 5 Paecilomyces viridis Segretain, Fromentin,
Destombes, Brygoo & Dodin., R {475 % Paecilomyces carneus (Duché & R. Heim) A.H.S.
Br. & G. Sm.. S EEHIE B Paecilomyces marquandii (Massee) S. Hughes ., ' IEHE 5
Paecilomyces reniformis Samson & H.C. Evans., H 2RI 5 %5 Paecilomyces penicillatus
(H6hn.) Samson . P. niphetodes Samson 4 E T 5 Paecilomyces verticillatus Z.Q. Liang,
Zhu Li & Y.F. Han, [AJFEALE—N80 ST K 3003 85 0 VAR U 220 Fl, 254U 25
Paecilomyces purpureus 7.Q. Liang & Y.F. Han, i1 R HTicn] LA H, Fil(5r 32
I, TR A al g R (43 52 T, TV) AT A 52 (X 43 FF . 29K Luangso-ard 25(2004) % T 18S rRNA
FEANR A CEER], I R R S350 HoRGEROE, (Al T HA — Mo et .

<5



Cordycops takaomontana AB044631
-_C Paecilomyces tenuipes Arsef 5135
E-—_— Paecilomyces javanicus CBS 994.73

Paecilomyces ghanensis CBS 105.73
65 Paecilomyces cateniannulatus CBS 152.83
Paecilomyces fannosus CBS 111113
Paecilomyces amoeneroseus CBS 107.73
Paecilomyces cateniobliguus CBS 153.83
Verticillium psalliotae AF339610
Cordyceps militaris AB027333 Clavicipitaceae
Pacecilomyces marguandii CBS182.27 .
Epichloe amarillans U35034
Atkinsonella hypoxylon U44034

Py Claviceps purpurea U44040 Hypocreales
98 Paecilomycaes cinnamomeus CBS398.86
ﬁE Torrubiella luteorostrata BCC7627

Paecilomyces cinnamomeus CBS510.88
_70_{: Paecilomyces lilacinus CBS284.36
Nomuraea atypicola CBS744.73
Paecilomyces cameus CBS399.59
Nomuraea rileyi CBS806.71
75 100 Hypocrea schweinitzii 1.36986 }
Aphysiostroma stercorarium U32398
Sphaerostilbella aureonitens U32415 Hypocreaceae I
Paecilomyces niphetodes CBS364.76
L--——-Paecilomyces penicillatus CBS448.69
63 94 e Septofusidium herbarum CBS265.58
Nectria cinnabarina U32412 Nectriaceae
Haematonectria heematococca U32413
Mariannaea elegans var. punicea CBS239.56
= Glomerella cingulata U48427 Incertae cedis
Y Colletotrichum gloeosporioides M55640 .
59 m Neurospora crassa X04971
100 100=_ Chaetomium globosum U20379 X
97 Cercophora septentrionalis U32400 Sordariales
85 100 g Paecilomyces inflatus CBS263.58
Paecilomyces inflatus CBS259.39
50 Ophiostoma Piliferum U20377 Ophiostomatales
Diaporthe phaseolarum 136985 Dizporthales
Xylaria hypoxyion U20378
52 Xylaria curta U32417
89 Xylaria carpophila Z49785
Xylaria polymorpha AB014043
61 e Diatrype disciformis U32403
Daldinia concentrica U32402
Aliquandostipite khaoyaiensis AF201453
94 98 pws Byssoascus striatisporus BST315170 .
2 I—-E]\/vautrichum deﬂefum ABO015777 Incertae cedis
j——Mycoarthrt’s corallinus AF128439
99 = Dothidea hippophaeos U42475
Dothidea insculpta U42474
Tubeufia helicoma AF 201455
100p==Aphanoascus cinnabarinus CBS 267.72
Paecilomyces aerugineus CBS 350.66
100p—Aphanoascus fulvescens AFU315172
100 { Uncinocarpus queenslandicus BRE315175
— 72 p— Talaromyces levcettanus CBS 398.68
73 Eupenlcilllum crustaceum D88324
Monascus purpureus M83260
93 = Talaromyces spectabilis CBS 101075
Paecilornyces variotii CBS 102.74 Eurotiales
Byssochlamys fulva CBS 132.33
Byssochlamys zollerniae CBS 374.70
Thermoascus cruslaceus CBS 181.67
Talaromyces byssochlamydoides CBS 413.71
Talaromyces emersonii D88321.2
Geosmithia cylindrospora D88320
Warcupiella spinulosa BCC 13745
— Cookeina suicipes CSU 62010
‘= Cookeina tricholoma AF 006311

Pl BT IO R RT3 A MRS 18S iDNA JPFI I F HM B R H KR

(51 B Luangsa-ard et al., 2004)
HEAER ] PAUP* 4b10 #948, BRECH 1000, HRAE/NF 50 &K &R
H: R H Hypocreales; E: HI{ZE H Eurotiales

100

SRS ER R ET———— , B E P IR PRPREIPIENIIRIGCEASICENRENINEOEO S

100

87 82

Xylariales

91

Onygenales
Eurotiales

100




AT B 20— MR RS 507 2500, NRELEWE LATLER, X
SE AR R IR AE e, SECR HABYIEL LR . 454 DNA JpAlsrHrfisk
RURRME, FRATEILE 52 )m h i ORI A 250 18 B Pl g T —AN8E . 2 3k E
B W B 2O R, Bl a4 & NEICE Taifanglania Z.Q. Liang, Y.F. Han, H.L.
Chu & R.T.V. Fox(Liang et al., 2009),

63— P. tenuipes 466.6
ot JaponicaAY 624200
P.tenuipes 4617.1
74| +———P. gunnii 5.19
P. Jarinosus XS.12
75 P. javanicus AY 624187
P.tenuipes AF368808
P. ghanensisAY 624185
P. coleopterorum AY 624177

90, 100—P. fumosoroseus 03 e
Cp “fumosoroseusAJ608982 1 AL H
100 1; ctjcaz;aeszBl%%SSW
LP. cicadae SL.
S7—P. farinosus AY624181 Hypocreales

“—P. cateniannulatus M1..4
1 C. militaris AJ536567

P. javanicus AB
31 65 P. lilacinus AY 624188
08 7 P. lilacinus AY 624189
1 100 P. lilacinus A35.1
ﬁ ??stqcoide}%é8104884
. lilacinus AF3
73 —P. nip eta/eAEA\(;%g ?92
“—P. penicillatusAY 624194
P marquandiiAY 624193 | p 32 1

63 71 % g reni arm)l(sJD7 0269288
— . carneusXJ.73.
ﬂ_|:P. carnezfsAY624l70 Hypocreales

54 P.viridis AY624197
= P. purpureus GZSL.5
P. verticillatus 49.01
P. inflatus AB099943
63| ————Chaetomium globosumDQ003217
ﬂ:Chaetomium verrucosusAJ224203
99 Thielavia fragilisAY 303604

88 P. curticatentus HC125N
P biformis HA28.1

I

73 | 98 ——P. hechuanensis HO8.1 FeTen H
817 ity Sordarial
. . ordariales
oo S
. cinereus H57.
. furcatus .
1P furcatus H104,1
100 :R clavisporus SX.2
Talaromyces leycettanus AY 753342
100 91— Byssochlamys fulva AY 753341
100 Pyssochlamys niveaAY753339 v
62 . variotii AY373941 S
(ST A A G av s
o A, 1, RER .
100 Pp huaxiensis 51.01 Eurotiales
00 P. tenuis C43.1
81 P. niveus H37.1
P. cylindricosprorus1.05
100 —Cookeina venezuelaeAF394042| Outgroup

L—Cookeina venezuelae AF394041

B2 HTF 61 MRIlE & SOFMASEEMRE 1TS1-5.8S-ITS2rDNA J#51, K Mega3.1 HF484
MR B 503 IR A R SRR

1E 4N Luangsa-ard 55(2005)%E T -G8 8 LI FN ITS JE 9 A R BH AR, 7E 1 A2
W HP R RAEE R R Z AN HERE TEREN 10 3 ERRWFZAN, HA
— SRR B, WL E %5 Paecilomyces suffultus (Petch) Samson., 5 R4 55 |
REWTFE . MElH B Paecilomyces gunnii 7.Q. Liang (E55HF, 1985). MGk 2
Paecilomyces atrovirens Z.Q. Liang & A.Y. Liu(2 2555, 1993) ., WEHEHLH 5 Paecilomyces
odonatae Zuo Y. Liu, Z.Q. Liang & A.Y. LiuXIWE5 %, 1996). JKEEHUUT BF Paecilomyces

« 7 .



griseoviridis M.X. Dai (#{3E7, 1998). #4017 % (Liang et al., 2007a)F i 54 H %
Paecilomyces militaris Z.Q. Liang (2525}, 2001) ZEARGEIT AR XN 2 . 18
ITS RGMrh, Wi A BRI R S h, RV BRI R Z A AT OE R
{HiRZ T Gams il Zare(2001)FE i HU 519 TR CE T 0228 Lecanicillium W. Gams & Zare
M, Luangsa-ard %5(2005) %1 %€ A4 SR A& A U R AL 75 13X A Fh

XK, TEfemmEEE T, AL s e THERE H R EEE . W
i H i R s e H R e AR, AR SEREOCR R, T
I & 1 HAh BB, TIAECR B M E SRR S 2R, )7 L.

T AWt A st A

V& B AR R 5 ) S AT R AR, AR 43 2825 B 88 257 T R [R Y i Fliad
{ENSE R A, DS A A R 2 8 2E TR SRR S5 258 HA A K
Ik, HAETEESA i AT & R Brown # Smith(1957)% Samson(1974)42 Hi 1
FAUFEAERRIERT 3K SE FL IR A TR A E

PIHRE . PR s el &R e A EME R FEAN TR b, WEEKR
IF, At IREM . R, RLAE ., R, MAaga. ML RIREG, 0,
—MERESGHE o AT SOE AR R, R AR REAS I () A 2, TR
A R R A R R A TR A 22 b R ARSI R 28 54 1) |
AR SR, D P R BRI . AT, R R e R AR
MBS, HIREA AU, BHBERE, BECHHRSE, TRRERE, — BRI . .
PIEE . RIESGEERIE . JBEA FA TG, @5 EER, AR e, RGIE aloiR

(— & &

T RTEA R, B A M R B R IR AL |, REEIT A E K R
— O ER . BPIR . IR B FREEERRR, A A SRR TE 22 R
— 8 Az R TR L E AR

P e R W B2 ZRE, REEFhA6E . KOA6, k6, SEmREen
GO EIE; P A6, WO, SENFED, REgilE S . KEE
7. KOHIHE R Paecilomyces leycettanus (H.C. Evans & Stolk) Stolk, Samson & H.C.
Evans, WIEHER . 4L2H|WHIH 5 Paecilomyces victoriae (Svilv.) A.H.S. Br. & G. Sm.
MO T EE I S WO EAIREN TR . DREEMEHMEIRER
WFEE.

RV& T B AE AR, —Boe @, REaaiie,; —Lefh oI sk bt
BT, XA —E B E X

TENTESHERE, FMRRA BB 2k

ANEHUTT BRI T IS R A L SRANASC, RO AN R R IRAE .



(Z) FERTIE

ISR — AT T U E R 22 lm 228 b, A I dU R A N R AU fUAE
RATG, — BRI DRSS, ROIBEE B RS SRR, SRR R 3
S N, HUVERIRR, T HUR B AR, (BRI ARG, fAAER
AIE I 2k o T A B P — B AN AR RE o

IR RER R B ARAARR, (H— AR AN 500um, 30 AR TR O,
DRORIILALAS , AR AT R . R BOC TR, M B AE TR b

(=) | 1E

AR RAS 73 S Y B BRI . BT — AR . HERE | MIE i
HIERZR, 10 Bl ok 6] bR R — A AR, IR i UG 325

TERNT B (0 —Sephep, JFRARE AT [ sy 1 BRI RY Ry 2R o TR HH B BCRERR IO 2
BER, 18 g A A AN HET R

(W) 5> &£ f F

PIE G . PR s AR R AR R A, B, AR AR T
B, REMFAER, PTRKA6, wamiske, sEar—RRutE, R
B, ant eI R R AT B

SHHEAT—RAUIE . MHEDE SR, A — SR E Y . s E T R REMK
M, T ERRKEE, WrE S LRI 0EE, sl 785 A= 165 Tl R AE Sk
PULTEER Ve

AT IR IR —AFIORBRAR R E 1, (HAEAR IR R 22530k

FERUTE B A — SE ] R g DA sl Ml A 7 L R B JER B B L BE R H - (macrospore)
e RPHE R Kl BNERE 2398

TESEBR TAEH, AUE—A P RREE LUE A S8 51— AP, — R ZE R ]y i A
ZAFHEHITER G % . BT, 2R 2O MBS R R R AR S, T
SRR IR A SRV R G & B 1 2R s FLE S 11255 1 240 73 25 (polyphasic
taxonomy). 7+ F RGFHFEH S B, CECh 2SR EE T — T EEN
A (BE#)55, 2002a; Han et al., 2005a; 2005b; 2005¢; Liang et al., 2006),

() £ERFE

A AN AF A E—E T FE N AT DU 2 SRR . R 28 5E, HE
I BEIRAEEA IR, X BEIRAIT LM A RS H M.

AR HATOESEE , 10095 2w AP A P A DR AT T A, L E e T
SIEZRAA NI, B AL EER, 5B TGN, R g™ A
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ZRNEE S M E TR ST . E TG R UL | AR A T A HE

— BUTH A RS IR R, UNRELH B Paecilomyces fulvus Stolk & E.S. Salmon #l
58 [T B e B i R o KR BE S R OBE SR IR, %6 AU B 7E Wi b
Tl A . HAAE R | XSRS bl e A WA B

TEARM . 4tk B4 L85 RURH TR 20 R0 8 RK) LA R B 3 T R B8 PG 25 o
XAVEE R EARY A AR SRR . A ARE SE A SRR TR R A
Ko A, —SeH A IRE L AT NG SE . AR . MHE . SR R rh A B
Thom F1 Raper(1932) \—FED A 1 1 Fr b+ v o B 31— RIS 25 . ML TR REAE 5 T
M AR IR A A SRR AR R AT R ST — AR I A R A B
I AR

A 30 F DL E AL SR R A RE T A R, iR R DL AR R T AL | 2 AR
il PEERE AR EUE AR A, e AR A A SR H il . ROk g
RORATEFE L, M E | OSEH H FEEE H i8R R R A A . JLRNRVR AT SR A
WHEGIREM GRS . DREDH G SRR G 20 F 234 2l

PO 258 P 58 IR B AR S0 2 D BU LRI N & A s Boim

(77) £EREETRME

R RE . RS M R R b, W R B RGR AL AR SR B N A L
HEREYPHARER . 2BV

TR IR AR RN . Vidal Z5(1997)0F5E MEEE], AN ) T Hiy X A J5 AR B 2
P oA L s A K TR SR AN RN . R 2 HOR IR RICH A B AR (Gl %), AR KR
8~30°C, Fidilit/Eh 20~25°C K [ 32 [ B F G A1 8 Y AT S0 R S I G 1Y)
PSR IR, AR RKIRER)(8~35°C), Higdii hy 25~28°C . BN (A% B 1Y
R IR (32°C 1 35°C), Hallsworth F1 Magan(1999)BF58 34l T L (5~50°C), KA R
(0.998~0.88ay ) Fll ay, < it B O AH .G 2R (15~45 C)RTERAL IR B . SRAE R AR B i 74k K
MIREM . S5H BN BRAGFMEET . SRR AR R A g i A KRBV L4 31k 5~30°C
5~40°CHN 5~30°C; dpidiAERIEN 370 25°C, 30°CH 20°C, fEfRad A KIERIN, 3
Folr & o J5 L ELA AR U @y SEED(0.90~0.998), Lol [ 75 A= K- 11 Fl iy DU ) i 2%
AR TR ALK ISP SR AELZE ] KCL, HAMAT PEG 600 L5 3538 |, Hibd 4K ay 4 0.99
F10.97; T FMER R 0.998, Al A —IRIEE T 3 FVELIA N aw AR B OCR M 4R
HE(E 3). AMAIRIRERRRERE AR | IR AAE SRR A B IR BRI,
o B S ) LT 04 2 BRI, An7E 3 2 I 6000(PEG-6000) fifa T, #i#% o7l GZU-IFR.3L
FRRAOEE (TS i . SOD JiMEAI SOD HUil 1 &4 B B AR (b (WITEESS , 2008).

TREEAT pH X SEARTE 2 o AR AR5 5IFE 20°C. 25°CH1 30°C, ¥l pH
4.6~8.0 FQRSCMKMT, WEREFE 21 X, SRIGHEFRYB R 20°C M ke gR, 5497
GRIE I AHRAE 25°CEE 30°C N H55%, WITCTSARTE o AIRTRLIZS T I A 7 S48 i) 2
B, RIS FREE B SRR BRI 4G pH 3858, 4 4~8. 7E pH KT 4 B, BPfHE
2R Z A, IR AT S5 (Yamanaka et al., 1998),

« 10 -



KCl PEG600

098

0.96

094

KA

092 |

0.90

0.Ilmm/d

0.88 | | | | | | | | |
0 10 20 30 40 10 20 30 40 10 20 30 40

W/ C
3 FEABIINA KCL, HilA PEG600 £5373 I, TR ARG () WA B A K A L2 0
(5] A Hallsworth and Magan, 1999)

COy e X 240 DA% SR At T SE AR SRR AL AT 20 DL RG2S 1000pl/L
B, PSR STR ER A s (AAE 9000pl/L )i BER , SKIARA A, FAR AAR
(Kl 4)o UL CO, W M) o3 AR A FAEAE AR TRIE L AEA R Z61F P IR A 4
MACRHEA ], Al AR F o Josr AR AR i R AR A nl T S BE 2 dh Al
PRZy; RE AR R AR R T ARG A

AT N
4

R S
9000p1/L

E 4 FELRRE AR B35 370 AR A Isaria tenuipes TE R TS24
(51 H Yamanaka et al., 1998)
1. TERFER-F IR R 75 T U KA B TS24 2. CO, R IR KA HUAE T SEAARTE A S i
PR =1cm
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