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ABSTRACT: This experiment was carried out to study formation of fruithody with Cordyceps scarabaeicola
(EFCC (-252) isolate. This isolate was the one of best fruithody formation on brown rice 60 g plus 30 g silkworm
pupa media among EFCC (C-251, EFCC C-252, EFCC C-1092 from EFCC (Entomopathogenic Fungal Culture Col-
lection} of Kangwon National University. Fruiting hody was formed only isolate EFCC C-252 among tested jsolates
on the medium of brown rice (60g) and silkworm pupae (30 g). The optimal temperature and light for fruiting
body formation were 25°C and fuorescent light (300 lux), The maximal fruiting body formation was observed at
70 g of brown rice and 80 g of silkworm pupa mediom which was treated separately. Fruiting body was formed

maximally by 2 days interval of irrigation.
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Fllo) 532 (Cordyeeps  scarabaeicolay “Eelo]
o] 4FE 752 3o AdAE s 2740
o8 5% flAs AdEE(Ascomycota), Azt
74 (Pyrenomyccles)?] &3 (Hypocreales), 2
#HClavicipitaceae)*] <3} (Kobayasi and Shimizu,
1983). ©| FF3lEE o5& vIEsle| 3, Y& 5 A
MAH ez BZ]31 9l © W (Breitenbach and Kranzlin,
1984; Clements, 1931; Dennis, 1981; Kobayasi, 1982;
Petch, 1931a, 1931b, 1936, 1941; Shimizu, 1994; 4,
1996), T olvhe: BolF ost gt} FflolA H
A AdA A Re]E B 2RE Wik
(Beauveria)®] E4HE 714 2UrHKobayasi, 1982;.
Kobayasi and Shimizu, 1983; Lecuona er af., 1991;
Shimazu and Hashimoto, 1988; 4, 1996). & =
ole] W& dovies Afgor dRNE FE3 o2
Auahsd Gt A Zlem YA $hth(Ying, 1989;
3], 1966).
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oAX ANF, EakEsl FElelFFsl: EFCC C-251,
EFCC C-252, EFCC C-109278 74| 2L A 24
ARG AANERATE o] 55 BM HAMA 27 v
of FAlsle] AEe F FAAFE PEHA 4TS
FAskic), wiRls "ale0 g)sk Fel HEZ1(30 9ol
E 90 mig 850 mie] WE4 polypropylene(ppydel &

3O121°C ST 4087 Adt T ogdsds HE9
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T 25°Ce] wikAdlA 20Y Eot AR HiES B &
T 85~90%%} 2% 20°CE ZEH Awia=z &1
AHLANE FAEAZHT 249 FE59 vlAel HEs
o ZAdAe HFews g7 989 15, 20, 25, 30°C
2 Ao 34 2 4V fste gFF, I
o, AN, B, Has, BN58 AN, B
A Hjoke] R T 25°Ca 5 WL 2E
A(INS DX-100)02 &43kd 0, 300, 500, 800, 1000
luxe] Lg FAKE ZEE7E AR Ao plAe
g3 409 F FAE s

Hokde] Frlel o3l AHA 8L ZARHY 918
< FollAel]7] 100 goll @49 BTt dextrose 10 g
A gitdo] HEE A galactose T W 6
= sucrose & ©1F 4% dextrin 5 HEF = S &
13%2] w2} o] &n) 20 p& A7} HiR S 24|51
ot d49L F57) peptone 5 gt TLF 24 &H)o
HEE ZEZ ammonium tartrate S F71E) A9 6
%, urea T F716] AAY 3F, serine & o =HF 5
T T F 145 A el Hul 20 g2 UM BRI E
ZA st = ZA1EF 0.05%(wvE A7k wiA
2ol Hw] 20 g& F7FE WA S A E -

A AR 7| FE MZ 7] 10~100 g7HR) 2
Z)ste] £ F 850 mie] W84 ppHEel] Folwd 7]
E b 10~110 g2 B0 #& 2:39] HIEE ZA1%
o A=A 1] sk 27 1~10Y e B
278 ol&dle] smie] FE Al Aol FH
w2 oAl 8171 5] ppd <te) ulR ERe BA)E
o ZARE &Hgth 121°C, 15 psiol A 4087F 25 A
g EFR R (70 g) + TR B0 el EEE
ZFzh 1, 5, 10, 15, 20, 25, 30 miS HE3F & FAp| ¢k
L 3l 35U Fofl ANA S AL 2ALES

z B

Al goms oy

BA#F2l EFCC C-251, EFCC C-252, EFCC C-1092
of AEA WAHE Auleo get ol HalZiGo g &
90 miE 850 mie] WEA ppHicld A3 F3} EFCC
C-2313} EFCC C-1092901M = AT A4 3t Ahd
A2) FAlLe 511 goken, EFCC C-252904% Table 1
o] ApdA) BAgg sisict AR B4 AE-E sl
EFCC C-252 959He 7|3 FAHEE o) g8l

=X e HE

Fol g3 AFAEA A& HFF 2xE
ZAVEY7) 9ale] FARNSES 3 315, 20, 25, 30°Ce]
M ZPEAA BAE FEg A3 25°ColA AHEA Ao,
73, 7, FAZ 7 e vebske ™, 15°Cst
20°CIAE LA FAE sitkrt oAl AR 8t
= 797} BATH(Table 2).

2 ER0| e HE

F9) FH7T LA A A FdEE 24 A
3}, Table 33 Zo] vepdtt. MG 717 B A
42 Byed FPgA 7 L AUAe A8S
HATH 2 g2oze HaAFo] =oka, 1 #]9 S
AMe HEd A5L 29,

=i

=ES0 wE g
A4A WA Mg ZHEE PHSTA Ao
F22 AT F Yol YN 2 Au Yo =
AT O luxel Mt EolERekart AAE F9
a4 Sz AR AL, 300 xHEE A 3

Table 1. Productions of fruiting body on media with brown rice and silkworm pupae of EFCC C-251, EFCC C-252 and EFCC C-

1092 cultivated at 20+1°C

, Fruiting body length Fruiting body Fruiting body  Fruiting body weight  Total weight
C. s ’
scarabaeicola (mm) diameter (mm) number (no.) (g/bottle) (g/bottley*
C251 - - - - -
€252 43.60 4.40 81.40 28.06 176.44
C1092 - - - - _

*Total weight: fruiting body and media

Table 2. Productions of artificial fruitbody of EFCC C-252 on different cultural temperatures cultivated at 25£1°C

Temperature  Fruiting body Fruiting body Fraiting body  Fruiting body weight (A) Total weight (B) AB (%)
("C) length (mm) diameter (mm) number (no.) (g/bottle) (g/hottle)
15 37.20 3.10 28.60 8.40 173.21 4.85
20 3310 6.23 92.40 38.07 174.76 21.78
25 56.44 7.30 135.00 5190 179.04 28.99
30 46.50 470 39.40 18.33 175.53 10.44
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Table 3. Effects of different growing illumination on fruitbody formation of FFCC C-252 cultivated at 23+1°C

Fruiting body Friiting body

Illumination

Fruiting pody Frutting body weight (A) Total weight (B)

. _ A/B (%)
length (mm) diameter (mm)  number {n¢.) {g/bottie} {g/hottle)
Yellow color light 50.25 4.60 183.40 3170 178.63 17.75
Green color light 47.37 4.35 205.00 25.19 176.97 14.23
Red color light 54.42 381 181.00 41.33 178.65 23.13
Blue color light 52.12 533 178.60 28.46 177.35 16.05
Black color light 2026 2,19 20.20 11.52 178.42 6.46
Fluorescent celor light 36.57 7.53 163.00 4893 178,51 27.41
Table 4. Effects of different growing light intensity on fruitbody formation of EFCC C-252 cultivated at 25+1°C
Fruiting body Fruiting body Fruiting body Fruiing body weight (A)  Total weight (B)
Lux } _ AB (%)
length (mm) diameter (mm) number (no.) (g/bottle) (g/bottle)
0 _ _ _ _ _ _
300 50026 332 73.20 23.33 177.37 13.15
300 51.35 6.74 92.20 28.10 177.18 15.86
800 5623 6.87 152.50 39.05 178.25 21.91
1000 57.17 7.56 [68.00 48.10 177.96 27.03
o] & & 4= 212tk Table 4). ot ammonium sulfated]| | 7H =& ’%]-Er% B
o} @0 T A7ME AN AT LA H
agralol FIWI B B & et (g 2. TERE d7ie iAlsh Woks
Bagg vkl wiAlel ArkelAl ks wiRE win A ok WA E vaele] B of A AR Al g
el B ow AdA g A 7re A% aam o 29% nelem, KHPOS /1 £e A8 ¥
lactose?llM 7HE & AL Rou AUAE ¥ Aot ?—ﬂ‘?l (20 gE A7k uiR| o dgdl AR A
(20 9E A/ AN L@ A 4SS LJrL]' 5% ETHFig. 3)
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Fig. 1. The effects of carbon sowces on the [ruithody of
EFCC C-252 cultivated at 25£1°C and 1000 lux. N:
None, C-1: Galactose, C-2; Manmnitol, C-3: Sucrose, C-
4: Starch, C-5: D-Xylose, C-&: D-Mannose, C-7:
Glucose, C-8: Dextrose, C-%: Fructosc, C-10: Lactose,
C-11; Maltose, C-12: Dextrin, C-13; Arabinosc, R:
brown rice (20 g).

ol FollHHZ B 2 g

s0|gel HEk: FrjdAMTt F& sl dFe
sl
fal
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Fig. 2. Effects of nitrogen sources on fruitbody formation of
EFCC (C-252 on cullivated at 25+1°C and 1000 lux.
N: None, N-1: Peptone, N-2: Sodium nitrate, N-3:
Ammonium tartraic, N-4: Potassium nitrate, N-5:
Ammonium nitrate, N-f: Ammonium phosphate, N-7:
Ammonium sulfate, N-8; Urea, N-9: L-Asparagine, N-
10; DL-Arginine, N-11: DL-Alanine, N-12: Serine, N-
13: DI-Glycine, N-14: Tryptome, R: brown rice (20 g).
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Fig. 3. Effects of mineral salts on fruitbody of EFCC C-252
cultivated at 25£1°C 1000 lux. N: None, M-1: CaCl,,
M-2: CaCO,, M-3: CaSO, - 2H,0, M-4: FeSO, - TH,0,
M-5: KH,PO,, M-6: K,HPO,, M-7: MgSO, - 7TH,0, M-
8: MnSQ, ' 6H,0, M-9: MnC], - 4H,0, M-10: Na,SO,,
M-11: NaCl, R: brown rice (20 g).

Ao, Al 70 g WiANM AALA| FA 1857 ¢ 7V =
Al VERE S FAA FA diu] 2AREA] TAE 22.55%
7 =2 JER) 285 70 g 23 ulAElA 2 8]

HA gtz RS 2Eou AA FA iy
AAA FAE €A FAZE Elgas st
{Table 5).

FOIHOZ| 22| gk ol AHrl7ks wiA R Bt
FS 2] S o, el ¥dl7) 80 gollA RHIA S
FAZE 74 =A vehdew, HA FA e A
FAE 25.66%= VIEPRTE. @0ls} roll Wio]7]e] 4%
ol APAA S-S Wslelg o el He 7)o A
AL A Al o] A& cHTable 6).

Bo|et FollE|7 (e &S0 28 PEk #Hrg)
FellHie]719] &S 2elEld HEE gt e
60 g9} ol Hd]7] 40 golld k2 BlE&HR| ) vid] A
A AAgo] w24t} ZAA FAE 33.52 g, A3 FA o
H| 24 271 23.09 go| 2UTHTable 7).

HIT AIE: AadA Age] &2 7] 70 goll ol
7] 60~80 ¢ A7Istal O] 60 g+ FAHE] 40 g
4 afR) e} Wi AES § Ax, A 60 g + ol
7] 40 g3l wiF| oAl A Ago] 7HE EghT o] AF
At @r) 60 g + Tl 7] 40 gdl ¥iA7 Tl 5E
29 A g $2 Ao =2 et Table 8).

2] ek FolEFatzd M Fpy 144
o] AdA AL nAE FqE TAK A 2d 74

Table 5. Effects of uncleaned rice amount for fruitbody formation of EFCC C-252 on cultivated at 25+1°C and 1000 lux

. Fruiting body Fruiting body Fruiting body  Fruiting body weight (A) Total weight (B)

Weight (2) length (mm) diameter (mm} number (no.) (g/bottle) {g/ottle) A/B (%)
10 6.40 221 14.20 1.73 12.52 13.82
20 30.02 3.50 16.70 2.28 26.27 8.68
30 34.00 376 20.40 3.66 37.43 9.78
40 43.50 345 36.20 597 46.54 12.83
50 4360 442 44.50 14.02 03.79 21.97
60 45.60 4.30 §0.00 16.75 74.65 2244
70 4774 475 88.05 18.57 82.33 2255
80 43.60 4.38 91.30 18.30 89.82 20.37
90 48.60 472 87.60 18.42 99.61 18.49

100 47.20 4.69 £6.40 18.35 11570 15.86

Table 6. Effects of silkworm pupa amount on fruitbody formation of EFCC C-252 cultivated at 25+1°C and 1000 lux

. Fruiting body Fruiting body Fruiting body  Fruiting body weight (A} Total weight (B)

Weight (g) length (mm) diameter (mm) number (no.) (g/hottle) (g/bottle) A/B (%)

10 - - - - 7.98 -
20 23.50 3.50 11.00 1.39 25.50 545
30 37.00 3.90 23.90 478 33.95 13.30
40 4544 3.82 38.40 523 44.63 11.72
50 38.50 374 39.70 778 55.69 13.97
60 49.50 448 97.00 16.97 7047 24.10
70 48.00 4.50 95.20 18.90 7847 24.09
80 50.60 437 101.50 219 85.39 25.66
90 4740 4.44 91.20 18.47 98.98 18.66
100 46.00 430 §2.50 16.70 111.64 14.96
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Table 7. Effects of mix rate of brown rice and silkworm pupa on fruitbody of EFCC C-252 cultivated at 25+1°C and 1000 lux

Fruiting body

Fruiting body

Fruiting bedv  Fruiting body weight (A) Total weight (B)

Rate (%) length (mm) diameter mm) number (no.) (g/bottle) (g/bottle) A/B (%)
10 + 90° 48.33 4.90) 120.50 17.64 148,00 11.92
20 + 80° 47.50 543 156.00 19.63 148.26 13.24
30+ 70 4944 5.35 15420 2401 14437 16.63
40 + 60 50.20 6.23 163.60 27.61 148.24 18.63
30 + 30 51.60 6.20 [65.60 27.67 148.32 18.66
60 + 40 57.00 6.73 167.50 3352 145.20 23.09
70 + 30 32.20 6.50 144.00 26.31 147.60 17.83
80 + 20 56.25 5.30 145,30 27.33 147.10. 18.58
80 + 10 50.30 6.45 116.20 19.02 146.32 13.00

‘rate of uncleaned rice
*rate of silkwirm pupa

Table 8. Comparison of mix rate of uncleaned rice and silkworm pupa on fruitbody of EFCC C-252 cultivated at 2521°C and 1000

lux
Fruiting body Fruiting body Fruiting body  Fruiting body weight (A) Total weight (B)
Rat ’ :
ate (%) length (mm) diameter (mm) number (ne.) (g/bottle) (a/bottle) A/B (%)

60 + 40 57.24 6.67 168.40 33.95 145.33 23.26

70 + 60° 51.49 6.31 161.40 26.42 198.54 1331

0 + 70 5463 6.26 155,50 25.65 209.46 12.25

70 + 80 5205 6.28 154.20 2578 21732 11.86
“rate of uncleaned rice
"rate of silkworm pupa

Table 9. Effects of water spray interval on fruitbody formation of EFCC €252 cultivated at 25+1°C and 1000 Tux
Interval (days) Fruiting body Erumng body Fruiting body  Fruiting body weight (A)  Total weight (B) AB (%)
length (mm) diameter (mm) number (no.) (g/botile) (g/bottle)

N 3754 3.82 43,00 18.76 173.50 10.81

1. 56.20 6.90 166.40 51.35 174.43 2944

2 57.50 7.10 170.00 52.00 175.46 29.64

3 56.45 7.26 162.50 47.95 172.50 27,80}

4 4733 5.27 115.60 3933 175.33 2243

5 38.64 5.10 80.60 2923 176.30 16.61

6 36.00 4.53 67.20 26.75 175.05 15.28

7 38.47 4.60 66.00 20.66 172.90 1542

8 35.06 4.35 33.50 24.04 174.65 13.76

9 31.40 4.40 57.20 2237 173,76 12.87

10 28.00 4.40 52.00 20.63 174017 11.85

o2 J[FE G AelM AdA FATE 52.00 g, AT
A ohE] AdA T 29.64%?& AP A ABLo) 7

EROH, 1Y, 39U THM1= 0

O
oy FE

2 B0, 22l o) 7‘}15,0] Wolgas
9] B8-& Azakr) Lhebsith(Table 9).
=7 MEY0 B ¥

DA ZFe] FH
2 S W SEE =A1e A3 Fig. 49 7
o} HETF 525 m = A So
o|th7} HEeFo] TV E AL A5 AZ

Bl

3%

AdA 4
‘_l 2}'}‘:—_} i'ﬂ

Ty 2
o) Vel
3

|o

7}
=8

;oﬂl

>

I HEBFF smigb 10 mplAE FAMS0) i A
ojZl %S Ryt

[

a

EelojE5E62 2 343l= Cordyveeps scarabacicola
£ Egolne B9G AUNE BAKE B0z 7]
7 Soldg AW Zolw ANHLE REel WS

th7d, 1996). g=rolliys F2 1}% Forr Zhd of
FHeM AHES glem Add sFdEs Felst
o 2 1t 7IALL g ARt & 3;01?#%}

z7Y BN d@A HF WAE ot #
HA R wo] o] &E 2 U Wi (Beauveria) 2 %_Ef]
A9 (Kobayasi, 1940, 1980; Kobayasi and Shimazu,

LL 1]

)



16 THE KOREAN JOURNAL OF MYCOLOGY, 3(1). 2002

Fruiting body weightg/oottle)

5 10 15 2 25 30 3B 40 45
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Fig, 4. Effects of inoculum amount on fruitbody formation of
EFCC C-252.

1983). o|#8t G55 7H L Q1A AR A S JA
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oL ool AEAE gy Be BEEES o
= 4 U
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ol A7) el B HE & 5 9ot olEg
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7] 40 g2 ZAF WA 7Y FfelmEeize] AdH A
Foll F2 sloz Hol oho 2 FE2E A "=
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£ 2R gk AP AHER AAAE E4
sEE Fo] el AS & 7 AT AAFT
E foE Ze AL A ¥oks w W #E 24}
SR o) AEA A& Yol i 4TS LERH
HAFFo] HETHS 9o Hs W HEF 5-25m/
7R ARA ABg0) HSEe Holtrh HFR0) F
VEE A Aol Azl X FEF
Smigt 10 mellA = FAS o] T dejrje ZES
HAr}

FolgEdtEe AZEE Fhld ARR-HE Tl
WS do7)= W7kre) gRA ot} o]y st Flo|F
Zalze] AAE AdFHor Adse e A7
o dRFoTE o] APE HRLR 3o FolFEst
25 g Aty B2 243t AlA /i3 =
AL Bl EE JEld) 7)eE = leezt 2o

¥ e

FA #5349l EFCC C-251, EFCC C-252, EFCC C-
1092 &5 % @60 g)s} ol He7](30 e EXT
vjz]olx] EFCC C-252 57} AHdA7E & A5
ol #F8 7IAA B ATE FIFHAT. AHdA A
HAFerE 25°ColRen #e FAFTLE FHLEE
300 lux@ Atk 7]128)2)e] lactose, ammonium sulfate
¢} KH,POE 7 viAlol A wtARS] A& Fghont
AA BAe 71| #@nl(20 g)E H7FsE ujx]el
A Egit) Howte e 70 g5 22 A} ol )
71HrE 80 g2 B2 WA o)A ol AR HAo] F
st dnlgl FANH 7] & 2ol WS W= d9) 60
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Hado] E9hth FrE 2¢ PEHLE T AT FX
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