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ABSTRACT: One hundred fifty one specimens of Beauveria spp. from 19 different locations were collected from
September 1 to August 31, 2002. Most of the isolates were identified as Beauveria. bassiana. Cordyceps staphylin-
idaecola collected from Mt. Obong in Chunchon City covered the host with mycelia which were produced 1 to
4 stromata along with asexual spores. The size of bright yellow ununiform stromata were about 45 mm and the
head about 17 mm x 4 mm. Perithecia completely immersed were 530~550 x 290~300 tim in size and mainly scat-
tered on the head. Ascospore produced in asci in the size of 400~450 x 4~5 um developed thread-like secondary
spores, which were directly separated into secondary conidial spores. Conidia produced at apical portion of syn-
nemata were 2.6~3.4 x 1.2~1.9 um in size. High density of mycelium was observed at 25°C ranged from pH 6.5 to
8.5 after 11 days of inoculation. It took 15 to 18 days after inoculation to fully grow on the medium mixed brown
rice with pupa. Mycelium developed stromata on the medium 30 days after completicn of mycelial growth, where
perithecia were produced in 40 days.
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HE FAANE A we oE FoE deHY. 1
Ao A g e BSHAe] #AE Wel AL fAE
A5 ol g3t FAXAE B2 WEARS Beauveria brong-
niartiidlx] ©|Fo] Z RO Cordyceps brongniartii=
A4 B 4 Qlth(Shimazu et al., 1988). EAY &3}
Al HZe 2l Cordyceps bassiana®tz 713 B.
bassiana-like ELHAMNE 72 S04 BAE &2
St Bart 9lot oA W ER] ggtrh(B. Huang
and Z. Li, personal communication).
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Table 1. Composition of culture media (pH 6.0)
medium (g/l)
Nutritional reagents
PDA* MCM MMM ES MMN MPD HMA CDA OMA

Potato 200

Dextrose 20 20 20 10 10 20

Sucrose 20 20 30

Malt extract 3

Yeast extract 2 3

Peptone 2 5

MgS0O,: 7H,0 0.5 0.5 0.15 0.5 0.5

KH,PO, 0.46 0.46 0.5 1

K,HPO, 1 1 1

KCl 0.5

NaNO, 3

FeSO,- 7H,O 0.01

CaCl, 0.05 0.05

NaCl 0.0025 0.025

FeCl; (1%) 1.2 ml 1.2ml

FeCl, (1%) 1.2 ml 1.2ml

Ebiose 5 5

Hyponex 3

Oatmeal 75

Agar 20 20 20 20 20 20 20 20 20

*PDA, potato dextrose agar; MCM, mushroom complete medium; MMM, mushroom minimal agar; ES, ebiose sucrose agar; MPD, Martin’s
original medium; HMA, Hamada agar; CDA, Czapek-Dox agar; OMA, oatmeal agar.
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£ SA3HT. AAIAE 100 mi 250 mi-erlenmeyer
flaskell #53}4] silicon plugE A& F 121°C 1.2 psidl]
A 2087 A st wiRE ZASACE Z2A )
Aol PDA HiAjollA wlokeE FEHe MEFRe 24
6 mm cork borerZ HF3l FAMHEE Y HFS
Slod 24+ 1°CoNA wiekste] Az @ARS A
HM #jA& 2x9) we} 5, 10, 15, 20, 25, 30°C W=
2™ 2714 1147 wigsiat. Aeket abm e
(pH)= 0.1 N HCIZ} 0.1 N NaOHZE pH 4.0914 pH 11.0
7@ Z2dste] 11978 wFate] Ak AR E 2 A
WS =E SA AT

Xralx &6y

TS =T EESIE(C. staphylinidaecola) C-783%
ujeFal7] fisted Anj(70 )¢} Fole] 71(30 9F 1000 mi
plastic bottlesol] ¥o] AAdte] WA R o] &alTt. #n
o} el 7] wixlell HEsted mFaelA 1000 luxs]
FFTE ASH SR nFo] wiSSIATH 7~108 T A}
o] 94717} A7 Alaksled #o]7) 0.5~1.0 cm 2 A=Al
gk & 20°C, 80~90%, 3% 1000 luxZ AXE t}E )
FHE &7 AT vod daas 7T #E e
2 3R A7) A ok AEAe o9 o
FE BEEIL HE 50~604 F AEA L 10~12 cm
ek ek 2718 S48

z B
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Table 2. No. of specimens of Beauveria bassiana collected
from difterent places

Collected place No. of collected specimens

Hanra Mt. 23
Chongdeung Mt 20
Seolag Mt 19
Yongmoon Mt 16
Chiag Mt 13
Yeonyup Mt 10
Odae Mt
Nephal
Woelchul Mt.
Taegi Mt
Wakayama Japan
Yoonhwa Mt
Duryun Mt
Tacbaeg Mt
Sobaeg Mt
Sogri Mt
Bongwha

Moag Mt
Samag Mt

O
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Table 3. No. of specimens of Beauveria bassiana collected at
different months

Collection No. of Collection No. of Collection No. of

date specimens date  specimens date  specimens
2000. 9. 31 2001. 4. 2 2002. 7. 5
2000. 10. 3 2001. 6. 22 2002. 8. 24
2000. 11. 2 2001. 7. 37
2001. 8. 20
2001. 9. 3
2001. 10. 2

om FoMe Yig ol Y /)7 A3 EATHTable
2). A7 R = 79, 887 99 FFAHo= A=A

= )X W7 (Beauveria bassiana)ol <
s A0 YERITHTable 3). AR 5004 2Rk
ol AW FILE Cordyceps2t Beauveria’tb 70| EA)

@zre wglo| sk B
E 530~550X290~300 pmeI . APdE 400~450X 4~5
ume|tt, APFEARE A ool 22 TAE FAT &
HER 4.5~5X 1 ume] 7719 23} XAE FA AT oA
& Kobayasi®} Shimizu(1984)o14 Rk &3} U3}
oh E3h ol AR e T2 B A Beauveria
Aol EdMtHl Cordyceps A7 Fro] FAZEALE
Cordyceps staphylindaecola®] & A= Beauveria
sp.2 B rachisZ Aleb Ao RRE FAYZA}
7t AT BAEAN L Ado =z Aety A2 K
o7 XL ugkt) B YA 4 o)lTh drlet ¥
712 QlgulFsiyl A&l AL el 24

Table 4. Comparison of morphological characteristics of Cor-
dyceps staphylindaecola collected from Samak Mt,
Chuncheon

Characteristics Present study Kobayasi and Shimizu

Perithecia 530~550 x 290~300 um  550~630 x 350 ym
immersed immersed

Ascus 400~450 x 4~5 um

Ascospore 400~450 x 1~1.5 ym

part spore 45~5x1 um 45~5x1 um
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EAE A E s 275 2.6~3.4X1.2~1.9 umol AT,
B. bassiana= °]7] Hoog(1972)7} A<3F A} w8t A
o2 Azhdc),

TFo| MA =71 XN N

YEREA. TAMAANA 597E] 271 ARl AMSH
WA= HM, MCM, MM ¥iAEo] 931515, 1Y 7He]
kol A= HM, PDA, MM, MCM7} 8130t} A
Fofl 7P A3} wiAl= HMo|Ath(Fig. 1) N IR 2=
HM, MCM iRl N -3t Az FA#S Yepinh o
A Fe] HEPo2= HM wix)7t X*EFG}"&‘E}(Flg 2). A
ST 25°ColA 1197 Mgt S o 7Y 93t A
A e YERle™ pH 5.0 |8k, 28]37 pH 9.0 ©]4F
NA= FAR] Zo| AL 2 AEd ¥ o7t glo
AR M = AA T ztol7F Ve pH 5.0~pH 9.0
AlolollA= Holgh S B3, £3] pH 6.5~pH 8.57}+
A wizjol| A A o] FZsIATHFig. 3).
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Fig. 2. Dry wt. of mycelial growth of Beauveria bassiana in
different liquid media.

500 ¢

N
o

Colony
diameter{mm/11days)

Fig. 3. Effect of pH on mycelial growth of Beauveria bassiana.
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Hgteh 3|Mox] gk =@ R Al7]e oF 1590
18 o] =¥ FARIRH 7L Awlv} srolliel 7oA F4H
7] A 2= 0]740] B A2 H £20) E]giu} B 4

& 300 Foliz Wit wl7] o] FEAAA Hojuhe
71] HRed Fee 28 2] ALAE AR HER
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Az A A7 A 2 w7k dAAQ] 3L 5024
Al 609 AR vl A FAE AHEA L AF A ZH
2% Al FeHo vgah AFHOR v R
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2

il

W 7r 2 (Beauveriays: BAFE O 2 ool B uFE
F= W9 F(Beauverie, 191422 2 B. bassiana®|™
TE ZFNAT A 7S gl REEAT dukde
2 Xt QA elA] B H 1 5E (Coleoptera), <!
A Z(Lepidoptera), 3A] 5 (Diptera)2} thE 23 9ol s}
o]: E"qu]r 71—0 iz]'i 1:40;] 9= 7—]0 H]-7:] 6‘1— /‘\ 011—‘
A olAlo] W7t o 2 AT A tH(Hoog, 1972; MacLeod,
1954; Li, 1988). o] &< _’Z‘ﬁ"ﬂ_é 2 g o
83 LEole e AV AFE WAk a7t 3l
= A el ekge] 77t Lzéﬂﬂ Folrjol A di]
AHEEISL et oA 815 (1966) 2late] AJojxl
FYRE HBAA S5 F2E VIS Aog W)
o] HEFTH 4 AFs=r ARETha BAsgith
Ying et al.(1987) W7}go] F=ollA] odofo]o] A7,
7+, @Y, Fo dojvhs W¥ e BAS AEde
) ARg3thy B skt
W& o], By 2 1594 s

3 328 T el g7 2/ ZFo] R HE A
Z1tH(Glare, 1972). W7 -2 (Beauveria)®l &3l= &
21 B. bassiana, B. brongniartii(= B. tenella), B. alba, B.
vermiconia, B. felina, B. velata®} B. amorpha®} 722 7
Fo] T 7|EE Zo g dERo] ArHCarmichael
et al., 1980; Hoog, 1972; Hoog and Rao, 1975; Samson
and Evans, 1982; Shimazu et al., 1984). 5714, B¢
A9} Ate] AT WXl T Beauveria
brongniartiiz. ©] &9l &dl= FL4g Foltt. Shimazu et
al.(1988)2 Cordyceps scarabaeicola Kobayasi and Shimizu
(1978)8} Cordyceps brongniartii 5t B4 AU7F B.
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ZololX BAEE C. scarabaeicola(Sung, 1996) HA]
B. brongniarti®. BSRAANZ FA5t dHIIY F
N7t & Cordyceps T HEGO 2 FUT ELAA
e 2= AL B. brongniartivt Fe)He EXoa B
FeenR FZ3zs tg AYAE Hile RS
g 717 Aol olEsied Foslng gow
7Fedt & EdMdiel SAATE Wsled =8slojof
g}

Kobayasi and Shimizu(1982) &J31'A C. staphylind-
aecola= AF5-No) AFZAUIE 7oy 3= AR
B2 AU BAXAAUE & o 23R 9)olA
B FQok 715 Yol BAD C. staphylindaecola®) At
9 349 7N&H AL FF9) @I AQ H|LsL
=3 i A2 X gorng Ao 7he Folax
& 4 4t} Kobayasi and Shimizu(1982)= 2 ¥A=
B3R ¢9t7] ol o] B aM M Cordyceps sta-
phylindaecolaE V)5l £ 73} Kobayasi and Shimizu
(1982)7} A=t Cordyceps staphylindaecola Bth A=}
Eo| 4% &= C. staphylinidaecola?} A3zt =}
gol 277t e Aol BAo oA 30 uel 2}
o7t A& = AUtk

Cordyceps®] ES4RAANE Akanthomyces, Cephalospo-
rium, Hirsutella, Hymenostilbe, Paecilomyces, Paraisaria,
Pseudogibellula, Sporothrix, Stilbella, and Verticillium

(Kobayasi and Shimizu, 1982; Samson et al., 1988;
Humber, 2000)3} 7+& B2 E¢bdwio] ot ey
Beauveria®l SAMNE Cordycepset Arx(1986)9} Shi-
mazu 5-(1988)°] BERE W oAl BaEA] 8%t
o}, S=tollA] AF 3 Fo] BN Beauveria bassiana
(Balsamo) Vuillemin® 2 Hel= 73} ¥y FA4E
A= 7Hgod =71E 3.5 umeE By EH Yo MacLeod,
1954; Hoog, 1972). Beauveria bassiana> MAXHLZE g
2] BE¥dl= Toln] T3 Z3HYHoE BAXAE B
o) FAsh= @I & EAE EFCC 7839 APFEAR
T e #0257 EAXATT FAHNT E3 4
A FEe] B Ve ATHFig. 1). BAAXZAA] HA|
HiRlo| A FAL flol BRI S (Fig. 40X = B0 5
A=l QA5 wjFste] @& ¢zl C. swaphylinidaecola
2 B. bassiana® SPANNE AL A5k}
2T B EZ3 2 (Cordyceps  staphylindaecola)?l]
o)t AFZAE FAske 8200 WA AF7HA
B. bassiana®t B. brongniartii=. SAAIN7E @At e g
A vl ojgle AL wuF e fHxle] A& u
ol 259 ¢AAdE Aieke TEE HEEAE =
E0y 9#HA e (Sharon et al., 1996; Turgeon, 1998;
Yun ef al., 1999) ool T3} o|EHx s & <= Qo8
2 2o}, W7 (Beauveria)?| W3t A2)H EX7t H
clonal Wle =z $£2 As= Z2F Heterokaryosis

Fig. 4. Cordyceps staphylinidaecola (EFCC 783). 1. Habit of Cordyceps staphylinidaecola on infected insects. 2. Surface of field-
collected stroma showing slightly darker, slightly erumpent ostioles of the perithecia. 3. Ascus of oozed from perithecium.
4. Germination of ascospores on water agar. 5. Conidiogenous cells and conidia of the Beauveria state produced specimen,
6. Production of stroma on brown rice medium produced in artificial culture after inoculation by the Beauveria state. 7

Perithecia of C. staphylinidaecola.
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U A8 A" oES=A A7 A &
R A] U TF. Kawamoto?} Aizawa(1989)= Beauveria
bassiana®} B. brongniartii®] SEo] dAHFES & 4 9
Tl 3199 ™ Couteaudier?t Viaud(1997)= B. bassiana
ote A&Hoz ¥ AAshs o] EAlske Aoz
2 MR W7karo| A dojul= parasexualitys Paccola-
Meirelles®} Azevedo(1991) Z2]37 Bella®} Paccola-
Meirelles(1998)°1 ¢|slod 213},

ZZ X C. bassianaZE 71E317] A, Beauveria
bassiana®] e LAMHNE ¥SE 2 Booth(1961)9}F
Schaerfenberg(1955)7F A1 %=3153.21 Schaerffenberg(1955)
= B. bassiana®| U Ao SHAME A E]
23R EsHt. BFAd ARG & 2578
o] YRS A &3k S35 Wz
Cordyceps®] TH(Humber, 2000). ©|2-& B. brongniartii®]
LAY E AN FHo] fFoA vehd FFst2E
C. brongniartii(Shimazu et al., 1988)% EI3F & &7
HUNE CordycepsZ %78 3h=t] FA3IATh.

B. bassiana®] ™38 neotype©| olelgloA ZAEE
o] FH o 7RE Fa]¥ o] Balsamo(1835)° st 7
¥ Bombyx mori §3°) & #9] 2olgt= A& F&5
4= At} B. bassiana® ©|ES=Z B. bassiana %] complex
2 EfEslenz BEREHoR g gl AAH
Q7= o] BFAE ddsks Aol Erlssisith. B
bassiana®] @] olHjE] AEE AYHATAH Fobr|o}
ol B. bassiana®l ANHEEO] C. staphylinidaecola®t
e SHAAtH7) B, bassianaZ FL3A LE3h=H o]
of digh A+t o ettt 2}

e £

Py | [=]
= Rl

Beauveria®+< 2000d 98 1958 20029 8Y 314
74 & 15170 E2o] PN T8 dF= 2570
B2 5= RS Beauveria bassiana®| &3 AL
Z Jepliich. 23] Aot e FEadEs
5529 BAL VIFE Ak st Holew zt
F= 71F2EE sy UiA vi7F e EAERE 2
o] FAHIT. B Ao A= 45 mmol L M=
17 mmX 4 mm®] 2 A 28 mmo)A T AAl= FEEkA
odokt), Apdzhe wlo| 2EskA ExHo AN EIE
0% 7] 530~550X290~300 pumo| QT AP 400~
450X 4~5 ymo| A Th. APFEAR= A ZoFo|3L 23} AR
293 & nulg 52 23 ¥AE AT Cordyceps
staphyl- indaecola®] 2 Adle FHAQ 54 &
AL rachisZ2 PAXMAEE Aoz AU
w22 BARE Ao BAXAAE FAsIAT =27
= 2.6~3.4X1.2~1.9 yumZ Beauveria bassiana=. 5733}
Atk AR 7P A3s viA = HMPIRIAL 712 o

AR 2= HM, MCM iAo 58 A2 aAFS
VEhT 1197 wiksted 25°CollA 7P -8 A%
3 98 Jepdon pH 6.5~pH 8.5 714 viX|A +
A Ao <z syt dvjel WHu7] wiRoA FAL} H)
o] S ¢ dFUol e 15Uy 18Y 0]
o g FAR A A FAR o] FAE 7] ARt
AL 40Y Folle AL FAEAE FAHHT=
sht 70E Apdzo] FAHE ARE AT HiLgelA
AW AdA e} AQelA AT LA ez
v ¢lF32 0B vE] el x xhgzte] @A e 8t
£ 2L v o Zlom Vet

LAk} 2

B =i 1999-2001d9 F=FASATE A TEAT
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