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ABSTRACT: The genus Cordyceps known as an insect parasite forms a sclerotium in insect bodies
and then produces perithecia on the single or multiple stromata produced from sclerotium. Collected
Cordyceps were identified into 5 species: Cordyceps militaris, C. nutans, Cordyceps sphecocephala,
Isaria japonica, and Torrubiella sp. The fruit bodies of Cordyceps in petri-dish cover were fixed
by tape and put the lid on water agar plates to isolate these collected Cordyceps. The germinated
spores were transferred from water agar to Potato dextrose agar(PDA) after six hours. Mycelial
growth of C. nutans and C. militaris was the most successful on Hamada media and was also
good on Complete media and PDA. Mannose as a carbon source was good for two species and
Glutamic acid as a nitrogen source was satisfactory to C. militaris and Asparagine gave a good
result to C. nutans. C. militaris and C. nutans showed similar mycelial growth rate on the media
that contained thiamine-HCI, biotine or micotinic acid as a vitamine. When conidia of C, nutans
were inoculated to insects, mortality was high in Artogeia napi L, Hemiptera, Plutella xylostella
and 50% in Orthoptera, 12% in Acantholyda posticalise M, but not Agelastica coerulea B. in Aphididae,
C. nutans was collected from only Hemiptera in nature, but killing effect on other insects was
proved. Mycelial growth and fruit-body formation were good on the media that consist of rice
powder 5g, wheat flour 5g, water 100 mJ, but formed fruit-body was not complete stromata but
a mass of conidia according to results of observing microscope.

KEYWORDS: Cordyceps militaris, C. nutans, Cordyceps sphecocephala, Isaria japonica, Torrubiella
sp. Hamada media, Mannose, Glutamic acid, Asparagine, Thiamine-HCIl, Biotine, Nicotinic acid,
Artogeia napi L, Hemiptera, Plutella xylostella, Acantholyda posticalise M.
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Table 1. Composition of synthetic medium.

Media PDA PD MM MCM MMN MPD HM ES
Component

Sugar 20 20 10 20
Malt ext. 20 3

Potatoes 200

Yeast ext. 2 3

Peptone 2 5

MgSO0,7H;0 05 0.15 05

KH,PO, 0.46 0.15 1

K,HPO, 1

Dextrose 20 10 20

CaCl, 0.05

NaCl, 0.0025

FeCl;(1%) 12 ml

Thiamine-HCl 100 ug

Ebiose 5
Hyponex 3

Agar 20

Water 1! 11 1! 1! 1/ 1! 1/ 11

1. PDA : Potato dextrose agar.

2. PD ! Potato dextrose medium.

3. MM : Malt extract medium.

4. MCM : Mushroom Complete medium.
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5. MMN : Modified meliuanork

6. MPD : Peptone dextrose medium.
7. HM : Hamada medium.

8. ES : Ebiose medium.
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Table 2. Kind of fruiting bodies by Cordyceps spp. collected from different places.

Species Collection place No. of fruiting body
Cordyceps militaris Hongchun Bugbang KNU Forest Experiment 2
Wonju Socho Chiak Mountain 3
Yangpyung Yongmum Yongmum Mountain 2
Chunseong Obong Mountain 3
Yangyang Seomyun Galchon 7
Cordyceps nutans Hongchun Bugbang KNU Forest Experiment 15
Wonju Socho Chiak Mountain 75
Yangpyung Yongmum Yongmum Mountain
Chunseong Obong Mountain
Yangyang Seomyun Galchon 30
Cordyceps sphecocephala Yangpyung Yongmum Yongmum Mountain 1
‘ Yangyang Seomyun Galchon 3
Isaria japonica Hongchun Bugbang KNU Forest Experiment 4
Wonju Socho Chiak Mountain 4
Yangpyung Yongmum Yongmum Mountain 7
Yangyang Seomyun Galchon 23
Torrubiella sp. Yangyang Seomyun Galchon 1
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22 stromata on pupae(4 cmX2 cm) caused by C. militaris.

Different fruiting bodies formed on stroma of C. nutans.

1 stroma on Vespula lewisi caused by Cordyceps sphecocephala.
Tree-branches like whitish stromata on larva caused by Isaria japonica.
Perithecia projected from stroma of C. militaris.

Perithecia projected from stroma of C. nutans.
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Table 3. Relationship between weight and length of Cordyceps nutans collected from different places.

WEIGHT(g)
0.30~0.32
0.27~0.29 o
0.24~0.26
0.21~0.23 ® ]
0.18~0.20 ®
0.15~0.17 e ® e o]
0.12~0.14 ® ® ®
0.09~0.11 S ® oo
0.06~0.08 e e QOO 006 © o}
e s
0.03~0.05 ® ® ® @e o ©®
0.00~0.02
LENGTH(cm)
10 20 30 40 50 60 70 80 90 100 11.0 120 130 140
19 29 39 49 58.9 6%9 73.9 8?9 99 109 119 1%.9 132.9 141.9
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Table 4. Effect of modified media on the mycelial
growth(g/20 ml).

Table 5. Effect of carbon source on the mycelial gro-
wth(g/20 mJ).

Media C. militaris C. nutans Source C. militaris C. nutans
HM 0.560 a* 0342 a Mannose 0.10 a* 015 a
MCM 0.262 b 0.262 b Glucose 0.07 b 011 b

PDA 0.196 bc 0.198 cd Fructose 007 b 011 b
MPD 0.164 cd 0172 d Sucrose 0.08 b 0.12 b

ES 0.120 cd 0.230 ¢ Xylose 0.04 ¢ 0.06 c

MM 0134 cd 0128 ¢ * Values followed by the same letter do not significa-
MMN 0.092 d 0.102 e

* Values followed by the same letter do not significa-
ntly differ at p=0.05 according to Duncan’s multi-
ple range test.
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ntly differ at p=0.05 according to Duncan’s multi-
ple range test.

Table 6. Effect of nitrogen source on the mycelial
growth(g/20 m/).

Source C. militaris C. nutans
Glutamic acid 0214 a* 0.178 a
Asparagine 0.166 b 0.220 a
Arginine 0.178 b 0202 a
Alanine 0.160 b 0.248 a
Serine 0.160 b 0.220 a

* Values followed by the same letter do not significa-
ntly differ at p=0.05 according to Duncan’s multi-
ple range test.

x4 6417k o] FHE wolstA Hed RS
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Table 9. Fruiting body formation of Cordyceps nulans
on silkworm pupa.

Table 7. Effect of vitamins on the mycelial growth(g/
20 m/).

Vitamins C. militaris C. nutans
Thiamine-HCl 0.142 a* 0.126 a
Biotin 0.142 a 0.136 a
Nicotinic acid 0.114 b 0.142 a

* Values followed by the same letter do not significa-
ntly differ at p=0.05 according to Duncan’s multi-
ple range test.

Table 8. Mycelial growth and fruiting body formation
of Cordyceps nutans on different grains.

Composition Mycelial = Fruiting
growth formation
Rice 5 g+ water 60 m/ + i
Potato 5 g+water 60 m/ 4+ + 44
Corn 5 g+water 60 m/ 44+ o+
Rice 5g+corn 5g+water 60m/ +++ +++

+ : slightly growth and fruitbody formation.
++ ! moderately growth and fruitbody formation.
+ + +  greatly growth and fruitbody formation.
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ilkworm pupa-+
* pup +++ -
steilized water 100 cc
silkworm pupa 20 g ++ ++
silkworm pupa 20 g+
pupa <08 +++ +++

water agar 20 cc

+ : slightly growth and fruitbody formation.
+ + : moderately growth and fruitbody formation.
+ + 4 . greatly growth and fruitbody formation.
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Table 10. Mortality of insect inoculated with coni-
dia of Cordyceps nutans.

No. of No. of
Species insect insect Mortality
tested  killed (%)

Pieris rapaee

. o = 50 40 80
CERISNES
Plutella xylostella 50 10 %0
(ST
Pentatomidae 50 - 61
(== A)
Pseudaletia separata 50 )
() v
Acridiae
- 50 10 20

(1 571)
Acantholyda posticalis

50 6 12
G DY)
Agelastica coerulea

50 0 0
(2548 H)
Aphididae

50 0 0
AR

z =

F3 52w (Cordyceps) S Lol 71 s 2%
71 A2 2 (Alexopolos2} Mims, 1979 ; Breitenbach
and Kranzlin, 1984 ; /MK, 1941, 1983 ; Mains 19
85 ; Renyolds, 1981 ; i%/K,1981). ZAol WA
g YA dd £ FA stromadl ApdE
et E3slaadl Sal Ahd#(Alexopolossh
Mims, 1979 ; Breitenbach and Kranzlin, 1984 ;
Dennis, 1981 ; Kobayash, 1941, 1983 ; Renyolds,
1981 ; #HK,1981)22 A AAIHoE 3009F HE
7} el olek $Fehas) A4AE LG
njeko 2 Adl, Ful, olfF=ol A, AAAR
o] g5 a1 3= HolrhJagger %, 1961 ; Klenow %,
1964 ; Overgaard-Hansen, 1964 :; Rottman$} Gua-

tino, 1964 ; WEESENTE, 1983 HEER 5,
1986).

B ATE B3l C nutans 5 5F0] A=
=9 L & C nutans, C. militaris, C. soborolifera®}
C. sphecocephala®l SF3t2E oju] R o}
(Ze} Bk 1985) Baw FF3kx7} Breitenbach
(1984), Miller(1978), £Rf(1989), H(1985)2] =%}t
oA AT Aeg 2AFGLH 55(1986) 2]}
o] Cordyceps 11%E0] RA= el APl Jehd
5tz e E skl & 4 sldoh 2=
A7 oA Basle C. nutans, C. militaris®} Isaria
&3 FH199D)el oFte] B E ot F5ehEs}
FAE 7157 25 A oR xlolr} glow,
o4 U FEslee daolMe ALoR By
He 02 Al Yol TEAC) Hs} gich
t2e 8T ek 5 ASAR AHEEY
o A g YT A FFE §
o BEF= Zlo] "estun® AAE C nutans

zAo| A Eelstw Aol Wol AR A
A2 o)g3te] F-alstdck C. militarise Wk
AN AR A Coonutanse Aehs
Fo] AR AR Aeke F4SE Kol C
militaris 2T} C. nutans7} AFAA o)A dxr) =
o} k&AL EAlsle Addde ALAAS A

it
o
s

of o . &

B oo o Hu o

ox

272 50il inhabitants7 2 2(Gillman, 1957) A}<3
Aol A 22 gA A glem Qg B4
22}, ApFEa), 28 A R larvae(5)t
pupae(HH| 7E A9} s H(Basith®} Madelin, 1968)
F2 E4AMd(Brownst Smith, 1957)2 L3¢
AJZ F PR = AAx S A FAH R
AES 7 AHLAE FA3 R 2F0] a3
BuEgchLillye} Barnett, 1951). 212§ 70|
o}z 7] 2T C. aphodii®) Apd-g wrolsle]
oAy fFe] v F-3ihatch)¥ WA E
Foll A FAHoR AAYrhe Vg JupREL
otk AAR C nutans ] AHAA7E AE ZH AN A
s Aor kAl Hate] 7]F5e]Ade] gl
Ao 2 JpFE} A Ay v Fdvinlg
% o8 TFe AEFFE 22 Usel THE
2B 3 Bk BAEAE EEE o §lo

N

32 ofw r
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C. militarisv} C. nutans 25 7)Eu)A|o] B
%1% Mannosed #H7bsts o] fssht A4
Ao =M C. militarise Glutamic acid®& C. nu-
tans+= Alanined J2 wjAjol| 4] o] k3 s
2= HMul Aot A-S-o] Fashy aletnl S5
ol A ¥ Aort gl ALE eyl A
AAH AL C. militaris\}t C. nutans 255 el 7] ol
agarg& A7FEHA YAsEh} C omilitarisEc} C.
nutans7t & HQIL Adatejel e zo] ghxgh
stromas opujgit} 2pAAl] ti¥F Miller-Kogler
(22)2] ATHR2E B C militaris®] stromatats
F2 Adgdd o= AAE ZF9 larvaes} pu-
paeol| At wAsttky w skt C militaris )
AAH e ZAaghe] ot E 278 2}
FollAl 2 FAEE AL B A7 Ao} dXg
(Basith®} Madelin, 1986 ; Pettit, 1985).

nl kol 4 stromatas} ¥FAJ-L Vegetatively co-
lonyoll e 3t o® Ha[A[RF of FAefA] W&
7hsld & e wn AAA L FAEI BE C
militaris®) stromata @A]L 22T o}slell A A=
v} C. norverica®l AAA = 5~8C o4 HH o)zl
23% 9ltKSopp, 1911). et} FALASHS stro-
mata productione] A ¢ 3o A zlElm g
TAFE 94438 712 v} stromata production©]
Fo 2702 wioksid AAAE JAANA 4 3
oelgl Bt B AFAA A= C nutans®)
AAAE stroma?) ToFe sht AAHo=Z stro-
mata’} P T FAEAL AFo g Bof gle 7
o2 Hu|Astd BAEUCE o]H HF = Ma-
thiexon(1949)7} C. aphodii & 7} 3 #7}Fo 3
ZB}5L 24T ol A v oFste] F-FEhEx ke viAl
AAA = HAHD2 Y} BAEA o) Ao}
Zhet.

Z3ol A B AFoR A ollA EA}
7t & JAE= C onutanss AHEshe] w3l
& 10708 2ol Agd Aabe i § 2E

ZE A HegAe]l dAFd e EdEH e 7

o5 u}i a9 FgEx]ets £o] o vjulr}

2 ue 7jYdeg FAoh C onulansE 235
frollA FAE AR AEAE ¥

HA) gk AR A Y 5 AAste
Gol C nutans®) FAsh FE T
F5L Bouy 1% 2ute]dld AMAVE A
et 2y =EAE st xAd"des
AFAA @A) FAAA A F4E0E o
Aped Aol Foml iy} ¥ 3 AAH 7} A
72 ere. Aoz wol A} HAHHW 53
slzgro] &AMl LAslAl A glejol o=
AE QAgich vt AR e gL
2 C nutans®& JEs £532F 44120 AL
g4 o] FFel| &3 a7}t Frkehe
—’?‘—‘ﬂﬂii o] & olgsle] Ay A el
WhRol o] gy B deRAE F8r) Frishd
2o g XA 5 9= 7sAE AL ko]

$% % gloeie Bop

_\ﬂ]ﬂ_‘toilﬁi

oL Ol'fb

o] QATE FUE T ALUNAFH, A
ok, AV $EAF FellA FFetaE A sted
j'

tanso\ A 7H7} X}‘?}i’tz}ﬂ ‘:’a}"}"LEHS’Jr 22} ix}fﬁ
4L 3’&%_}%9—‘34 wjoka] Al ojge] AAAE
FAA 7= Ag-skadth

Cordycepsell & A7= AARLZ EFelt
AL S B BRI HelEAste] A
P thF AF7 =l oKBasithel Madelin,
1986 ; Biglow, 1960 ; Lilly2} Barnett, 1951 : -
B &, 1986) &=ollMs FFstas Aysted B
T < gk opg} o]of| Wigk ATE
I= °3:1LX}E 2& Aol B &2 A}

Zakgo] wioko g A B o} @ E 5
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d3tn] kel = 2X)9) stromadl] AR ¥
ke Folch AR $F8k=7- Cordyceps mi-
litaris, C. nutans, C. sphecocephala, Isaria japo-
nica®}t Torrubiella sp. 5 5&°|giv}. AAY =2
stze] E2E 98l FFslxe AANAEZ AR
S tapeE 2AHAZ) F water agar7} S A}
Hell &g gt3o] Eom Iy} Weixu 3
A|7F & wtolgt 2215 PDAe) ©)As}e] B-g]sledc},
C. nutans$} C. militaris9] @A A o] 714 o503
¥l 2]+= Hamada media®]"] complete media®} 7t
AN AN T FAPA ] FL Ao ey
o} k4910 2= Mannose®} C. militaris®} C. nu-
tans7} TAMYF O] A3 EHT A4 Y02 gluta-
mic acide|l4] C. malitaris?} asparaginesl|l A= C.
nutans7t A Ao] % 3k} Vitamine2 Thia-
mine-HC], Biotine, Nicotinic acid 2% C. milita-
riset C. nutans?] T3 v)Lsiadct C onu-
tans®] FAEAE HE3G-E v) mFA e g3
A, drhgul, al3Euble AEde) by,
mF7]E 50%, AR dEe 12%9] AFgeo)
et AGEH T AEHe] ¢
ek C nutanss QAN Y= g2 2
Tl AFaIsL QA=) BoLE 5 Ur2
5gell & 100 mi& 932 kgl Ao FAMIA =
A HAL 2 sl oy Y A= g
FFoE7E oh AL B EALY Hojelehs o] &
Aol o8 BEAF .
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