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ABSTRACT: Dead insects infected with fungi were collected from mountains and islands in several locations in
Korea from 2003 to 2007. Morphological characteristics of the fungal fruiting bodies produced on the insect samples
were examined. A total of 542 entomopathogenic fungal isolates were obtained from the insect samples and iden-
tified based on their morphological and cultural characteristics. Three species of Beauveria, eight species of
Cordyceps and four species of Isaria were mainly isolated from the insect samples. The other entomopathogenic fungi
isolated from the insect samples were Metarhizium anisopliae, Nomuraea rileyi, Paecilomyces sp. and Verticillium sp.
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Metarhizium  anisopliae, Nomuraea rileyi,

Table 1. Collection of insect samples infected with fungi from mountains and islands in several locations in Korea and isolation of

fungal resources from the samples

Fungus identified Location collected

Insect sample collected No. of isolates

B ja bassi -
cauveria bassiana Cheongyang, Sancheong, Youngju

B. brongniartii Goseong, Jeju

B ! . i
eauveria sp Wonju, Jeju, Hoengseong, Gageodo

Cordyceps gracilioides ~ Cheongyang, Yangpyeong

Cord, .
orayceps Sp Suwon, Seongnam

Entomophaga sp. Seongnam, Guri

Isaria i . :
saria japonica Gongju, Inje, Yesan, Heuksando
1 farinosa Cheongyang, Hongcheon

L sinclairii Ulreungdo

Jeju, Inje, Wonju, Muju, Pyeongchang,

Pyeongchang, Hongcheon, Yangpyeong,

C. gracilis Cheongyang

C. longissima Jeju

C. militaris Inje, Suwon, Seongnam

C i N s L o s
C. oxycephala Cheongyang

C. sphecocephala Cheongyang, Gongju, Muju, Guri

Jeju, Wonju, Seoul, Guri, Yangpyeong,

Wonju, Pyeongchang, Hongcheon, Seoul,

Coleoptera, Diptera, Homoptera,

Cheongyang, Suwon, Yeoju Yangpyeong, Inje,

Isaria sp.

Gongju, Gageodo
Metarhizium anisopliae  Hoengseong

Nomuraea rileyi Jeongeub
Paecilomyces sp.

Verticillium sp.

Unidentified

Sancheong, Pocheon

Gurye, Wonju, Yangpyeong

Jeju, Pyeongchang, Hoengseong, Wonju,

Inje, Pyeongchang, Hongcheon, Yanggu, Gurye,
Pyeongchang, Pocheon, Ulreungdo Dokdo

9
Hemiptera, Mantodea, Orthoptera >
Coleoptera 12
Orthoptera, Mantodea, Hymenoptera, 51
Coleoptera
Larva 15
Larva 2
Homoptera 2
Larva, pupa
Hemiptera 38
Hymenoptera 2
Hymenoptera 18
Diptera, Hymenoptera, Coleoptera, 31
larva, pupa
Diptera 2
Larva, pupa 60
Coleoptera, larva 5
Homoptera(larva) 42
Larva, pupa 51
Phasmida 30
Larva 12
Coleoptera, Homoptera, larva, pupa 50
Coleoptera 17
Coleoptera, larva, Orthoptera, pupa 36

a

- : not isolated.
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MEst 2SI\ el 2F, el I i S
. Beauveria bassiana (Bals.-Criv.) Vuill. (Fig. 1A and C)

THA AT, QA A, 75, B, S, A, A5

L e s, g, wjv)E, =UAE, Al
=, WET] 5

FOEA: B BAVL HA, 7 UK EEka B
Folm, T de] Z7 tjof] BAYXAGIMEE itz §
233t} 31 A7) 3.0-8.0 x 3.0-5.0 um. EA FEARE S},
AL T WA o7 BRI e, 271 1.5-3.5 % 1.5-3.0 pm.
o 7ol A QR 52 o) a, Fof] Eeha
A G0 2 Wttt #A] SR Hele 6-32°C)
I, AL 22-26°Colt},

2. B. brongniartii (Sacc.) Petch (Fig. 1B and D)

FRHAA: 2, A

9

FoEA: BAZAFAMEE o d WA Eksa
R&Folar, A te] tiof] AX|(denticleyg 7HAAL T 2
TFOR JAEM, A7)E 3.0-15%2.04.0 um. FAEAR=
Zols, T4 eFdgoln, 371 2.0-5.0 x 2.0-3.0 um. T2
Z700] WA SERE SO RAgoln, Fof G x|
gEZA o2 W)

3. Cordyceps gracilioides Kobayasi (Fig. 2A)

RAG: Y, 49,

) o).

F254: A Eol 28-62mm, AR the] F7
1.5-2.5 mm, AHEA o] AA¥= 3 WA eRLE, T3 ]
A A, A7 42-62 mm. ARdHhE SR, A 27

6.0-6.5 um, AP T 6.5-7.0 x 6.0-6.5 pm, 22}EA}F 6.3-
8.5 x 1.2-1.5 um.

4. Cordyceps gracilis (Grev.) Durieu & Mont. (Fig. 2B)

FHAA: HS

2]l oy,

FQEA: AHAA o] 22-32mm, AFLA| thel T4 1.0-
13 mm, AA|S] AR ehIE, 24 U k), 7
2.7-34mm, A= v Y, AR 217 4.0-5.5 um, AP
T 3.0-4.5 x 7.0-7.5 pm, 2XFEAF 6.0-12.0 x 1.0-1.5 pm.

5. Cordyceps longissima Kobayasi (Fig. 2C)

SHAG: AT

e mir]

FREA: AA Eo] 40-70 mm, AHEA ] AMRE=
ATR Z2 WFY, G, =27] 2535 x4.0-5.5 mm, AP
= A, AR A7 5-6 um, ARG FH- 2.5-4.5 % 4.5-5.5 um,
222} 10-16 x 1.0-1.5 pm.

6. Cordyceps militaris (L.) Link (Fig. 2D)

FHRAA: RIA, 4, 3.

2 o, g7,

F8E54: ARA =o] 23-50 mm, ARPA| O] AR = 2
B WA AERE, S A F94, 7] 1135%2.0-
55mm, AT YA, Ad A7 3-4 um, AP e
7] 2.0-2.5 x 3.0-3.5 pm, 22-EA} 2-4 x 0.8-1.0 pum.

7. Cordyceps nutans Pat. (Fig. 2E)

THAG: A5, AT, T2 A T QAL

Fig. 1. Fruiting bodies of Beauveria spp. produced on the host insects and morphological features of the fungi. A, fruiting bodies of
B. bassiana on Ognevia sergii; B, fruiting bodies of B. brongniartii on a sort of Coleoptera; C, hyphae, conidiophores and
conidia of B. bassiana (scale bar = 10 um); D, hyphae, conidiophores and conidia of B. brongniartii (scale bar = 10 pm).
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Fig. 2. Fruiting bodies of Cordyceps spp. produced on the host insects and morphological features of the fungi. A, fruiting bodies
of C. gracilioides on a larva; B, a fruiting body of C. gracilis on a larva; C, fruiting bodies of C. longissima on a sort of
Homoptera; D, fruiting body of C. militaris on a pupa; E, fruiting bodies of C. nutans on a sort of Hemiptera; F, a fruiting
body of C. sphecocephala on a sort of Hymenoptera; G, a fruiting body of C. oxycephala on a sort of Hemiptera.

FREA: AR =0l 40-110 mm, AR 9] Adw=
A5, S WA S, 37] 3-8 x 0.8-

=
3.0 mm, A= HAAE, A A7 6-10 pm, A
T8l A7 5-6 um, 2XFEA} 6-11 x 1.5-1.8 um.

8. Cordyceps oxycephala Penz. & Sacc. (Fig. 2G)

THAY: L

e s,

FQEA: AEA F=o] 30-50 mm, AHA 0] AAR= A5
&, 98 A A A7) 6-10 x 1.5-2.5 mm, APdhe w4
3, AR A7 4.5-6.5 um, AP FH-L] A7) 6.5-8.5 x 6-
9 pum, 2XFEA} 7.5-12.5 x 1.5-2.0 um.

9. Cordyceps sphecocephala (Klotzsch ex Berk.) Berk. &
ML.A. Curtis (Fig. 2F)

THAA: A, o5, -, T

= )

FRE7: AAA| =o] 30-62 mm, AMEA|C] AAN = 95
&, 28 X)) 7] 7-12 x 1.5-2.5 mm, AP w4
g, AP A7 6.5-10.0 um, A FH] 7] 5-15 % 5-
10 pm, 22F¥AF 9-13 x 1.5-2.0 pm.

10. Isaria japonica Yasuda (Fig. 3A and B)
FRAA: A5, B, T2, A, I, QA A, S
e o, wid 7.

FREA: 7150 U7 BeFe] wA ALAE F4

st B XA A EEA oF w2 FER Yo, A
71 36 x 1-2 pm.

11. Isaria. farinosa (Holmsk.) Fr. (Fig. 3C)
SHA9: HF, T,

ol e =, o).
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Fig. 3. Fruiting bodies of Isaria spp. produced on the host insects and morphological features of the fungi. A and B, fruiting bodies of 1.
Japonica on pupae; C, fruiting bodies of I farinosa on a sort of Coleoptera; D, fruiting bodies of I sinclairii on a sort of Homoptera.

Fig. 4. Fruiting bodies (A) of Metarhizium anisopliae produced on a sort of Phasmida and conidia (B) of the fungus (scale bar = 10 pum).

FREA: 71570 VA meFe] WA AAAE B4
gt ARdAl= B el £A16H, Eol= 12-35 mm, te
BHAT AT, B9 R B, ERe) SR
EAXAE Bol P FAEAE T, A EEA
B ¥ol3, A7)+ 2-3 x 1-2 pm.

12. Isaria sinclairii (Berk.) Lloyd (Fig. 3D)

FRAAY: 2=,

2190 o) 2 (e,

FAEA: R {50 Tl U7 EA] Beke] uiay
AAAE AT AAE BFEE BAjeh, ol
630 mm, e BT 459, 24 @ B, s)ne
B, g shERee] RAEAE wol I ¥
TR T, e E2A eI A o 3 el

o], A7]E 5-10 x 2-3 pm.

13. Metarhizium anisopliae (Metschn.) Sorokin (Fig. 4)

TFHAS: A

e oS

FREA: BAAAEE EqFAsH 2.3 2 A HA, A
71 4-14x 1.5- 2.5 pm. FAZAR= 74 IR 14 o
AEZZA 73 A (phialide) $1o Ado =2 FAH=H, F&
o] F& IFFolx, A7 5-8x 1.5-3.5 ym. dES H
A 2] FEAE W g,

14. Nomuraea rileyi (Farl.) Samson (Fig. 5)
A 44
2 o).
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Fig. 5. Fruiting bodies (A) of Nomuraea rileyi produced on a
larva and conidiophores, conidiogenous whorls and conidia
(B) of the fungus (scale bar =10 pm).
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Verticillium sp.5Ch.
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