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The Medium Development for Entomopathogenic Fungi by
Using Silkworm Powder

Sung-Hee Nam, I-Yeon Jung, Sang-Duk Ji and Sae-Yun Cho
Department of Sericulture and Entomology, NIAST, RDA, Suwon 441-400, Korea.

ABSTRACT

This study was carried out to investigate the optimal medium and optimal dextrose concentration of 12 ento-
mopathogenic fungi. The colonies of Cordyceps gracilioides, C. sp.(J23), Paecilomyces farinosus(}5), P. tenuipes,
Paecilomyces sp.(J4), Beauveria bassiana and B. brongniartii on SLA(silkworm larva agar) medium are similar to those
on PDA(Potato dextrose agar) medium. On the contrary, the colonies of 5 fungi are very various according to its
medium. The optimal medium for 11 fungi was SLA-A medium, which was better than PDA medium with regard to
the mycelial growth. The optimal concentration on mycelial growth was superior to 6% for 6 fungi. When silkworm
larvae was injected with P. fenuipes on SLA medium for fruiting body production. Infection rate, fruiting body for-
mation rate, synnemata number and synnemata length were 91.3 + 1.5%, 88.6 £ 2.3%, 56.6 £ 3.2 and 33.4 + 2.8 mm,
respectively. In economical analysis, the prototype medium can reduce 61.9% of production cost per 1 liter compared

with PDA medium.
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2 Ao AMSs 47 wdHAEd RS
o] A okl A BIA 2™, Cordyceps 4%, Gibellula 15,
Paecilomyces 5% @ Beauveria 222 & 12 5=
Potato dextrose agar(PDA) ¥[R|ej|A] &pHelslel(d &,
1999) 24+ 1°C 88704 Aujer & Aol ALL3}
AaAot. wiAlE 53 A 58 3, 5, 794 ARl 100 g
< FHzl] Fa7)elA 287 33] vkl F A2 o3
slo] Bbs Ao 5%l ol B 24 g5 FHF 11U
o W& o 121°ColA 1587 ek 403 479
Z e 12 o3 F 100, 75 um Z7)¢] HE Az} o
st ol Ed SHel A wiR] 1713 15g9] FAHE
Azpsta A 2o ¥ HAEYA 24 25 miy 53
o SLACFelfrzwlA)E 3 3kats]om, wiA] ZA) A
% A%} 59 3, 5, 7949 AFHER 77 SLA-A, SLA-
B, SLA-C ¥jX| 2 =H93}a PDA #iX]E )22 AE-3)
At

2. HfX|ME 5 BtA Y HE ST

12 #55 PDA ¥ 3532} SLA(SLA-A, SLA-B, SLA-
C) wiRlol A7 3mm Z7|2 2zt AJFsbed 24+1°C ¥
2710 A 1497 wiekdt ¥ PDA ¥ SLA-A wjA] Abe)
T NFH el 2 SLA wiA] AFe] AASS A =
3t gkl NS A& C gracilivides, C. pruinosa(J9),
Cordyceps sp.(J23), P. farinosus(JS), P. tenuipes, Pae-
cilomyces sp.(J3) 5 659 ¥FF o|83}¢] SLA-A HiX]
o] DextroseZ 1, 3, 6, 9% X2 AH7}sle] 3183},
T A F 328 ARFE A5G =3 2 AlY
A= SAS H7IA(1985)8 ]&3le] EARH F A2
W ulaE 98 G53AS AXBlH.

3. MeHiX] wiyel FoHE

Dextrose?} 71 SLAMA] Arol|A vl FEl P tenuipes
TFE 27 3 mmE A2 F "uulA] &@v] 300 g, Distilled
water 1 )0l AE3te] FA} wiekyo] Zaledod =, 00),
AAE FALE 0.01%2 Tween 208 A 71ske] 1.0x 10
conidia/ml =58 ZAsE 3 58] 7|2t Au| ALl 7}

Table 1. Cultural characteristics of 12 entomopathogenic fungi on the agar medium

Fungus

Medium

Colonies on agar plates

Forms Elevation Margins
Cordyceps gracilioides PDA® Circular Raised Undulate
SLA-A®? Circular Raised Undulate
Cordyceps militaris PDA Circular Convex Entire
SLA-A Circular Raised Filamentous
Cordyceps pruinosa(J9) PDA Circular Convex Entire
SLA-A Irregular Umbonate Undulate
Cordyceps sp.(J23) PDA Circular Umbonate Entire
SLA-A Circular Umbonate Entire
Gibellula sp.(J7) PDA Circular Convex Entire
SLA-A Circular Raised Entire
Paecilomyces farinosus(15) PDA Irregular Umbonate Undulate
SLA-A Irregular Umbonate Undulate
Paecilomyces tenuipes PDA Circular Raised Entire
SLA-A Circular Raised Entire
Paecilomyces sinclairii PDA Irregular Raised Undulate
SLA-A Irregular Convex Undulate
Paecilomyces sp.(13) PDA Circular Raised Entire
SLA-A Irregular Convex Undulate
Paecilomyces sp.(14) PDA Circular Raised Entire
SLA-A Circular Raised Entire
Beauveria bassiana PDA Irregular Raised Undulate
SLA-A Irregular R Raised Undulate
Beauveria brongniartii PDA Ifregular " Raised Undulate
SLA-A Irregular Raised Undulate

(1), Potato dextrose agar; (2), Silkworn larva agar the powder of Sth instar 3rd day.
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12 F5el] dfsll SLA-AiR] Aol Ae] wiekselE %
3t A3}, C. gracilioides, Cordyceps sp.(J23), P. farinosus
(I5), P. tenuipes, Paecilomyces sp.(J4), B. bassiana 2 B.
brongniartii % & 7 @FANA B4, §71, FHe] A=t
7+7] A3t Wb C. militaris, Gibellula sp.(J7), P.
sinclairife SLAYIZ] Aol A wiof ez} A 2 FHE
Wz} fARRI L 71 wAle) et Abolail
A=Elglen B3] C pruinosa9) Y Paecilomyces sp.(J3)
o] FF= qA, 8], F9He EE Jert dx29) w¢-
ohe W3S HebTH(Table 1), mhebA] AbHuiA] el
A T i EE FF Y Al okt S ek
A 344" 4 gled, oledt BAL ¥ £FE folst
A s AL A%t F83 71Fe] 2 4 s Aotk

g FFE Ao 2 eSS SAS AH 3 &
3 9] wiA|(SLA-A, B, C) 5 =9} s C militaris
£ AT 11 FFelM e & AAe] dzstue
o, 7 % SLA-AMIRE 10 FFelA AAe] 8l
9, E3] P tenuipes= I 61.8+1.25 mmZ ) Fof B
3 20 o] AAEE VeRIITHFig. 1). ¥ha C. militaris
= 71EuA] o} vaws] SLA|R]SA g0l 78.6%%
k2, Cordyceps sp.(J23)2 SLA2] C F3ulA] AlellA
58.61+1.68 mmZ HI AAEFE B30, SLA-A wjAe]]

7] AR A

Fig. 1. Cultural characteristics of Paecilomyces tenuipes on the
agar plates(Left, PDA; Right, SLA).

ol 5% A7 Al [ 95AHA 23 o #o
271 1A=

B Al x] ALAI-E M Cordyceps sp.(123) T5-
SLA-C¥l Al A] ZHo] AAES Yepisl.2™ SLA-A¥A]
oAM= AAfo] k53t B oh]E} C. gracilioides 5 10 T
Foll M= SLA-AufA| A H I &S vepdol olet
o]-4 A} AAALE ¥ o M2 SLA-A
A5 o]43= 7o vl§ EgHelzt AR

w2lr] B AR A C gracilividess ¥38 11 45
o] FHuiRZH SLA-AMA|E A3 3L, C. militariss
7| B A E o] g3l o] HAspdal A=)

%%w 2 HHsE 7y

A 55.6+0.78 mmE. WP CH(Table 2). 44719 A 2 Fe i B RY)ERHES ok oR o 8d 5
Table 2. Comparisons of the mycelial growth of 12 entomopathogenic fungi on various media
Medium PDAY SLA®
Fungus A? B® c®

Cordyceps gracilivides 31.0 + 1.629%° 50.6 +1.05 438+ 176 492+ 0.80°
Cordyceps militaris 60.5 £ 1.04° 47.6+0.78" 459+ 1.51° 47.1+0.90°
Cordyceps pruinosa(J9) 354 +£1.55° 42,6+ 1.65° 414+ 141° 402+ 1.10°
Cordyceps sp.(123) 35.8+0.87° 55.6+0.78° 478 +0.85° 58.6+ 1.68"
Gibellula sp.(J7) 404 + 1.57° 500+ 1.77° 452 +0.56° 502+ 1.25°
Paecilomyces farinosus(J5) 45.9+0.98 545+121° 472+127° 53.6 + 0.90°
Paecilomyces tenuipes 30.1 £ 1.00° 61.8 +1.25° 53.8+0.87 52.8+1.45"
Paecilomyces sinclairii 3561 0.96° 69.8 £ 0.69° 572+ 1.73° 70.2 £ 1.31°
Paecilomyces sp.(13) 398+ 1.51¢ 64.3 £ 1.05* 513+ 1.06° 452 +£1.05°
Paecilomyces sp.(J4) 434 £0.53° 69.4 + 1.16° 64.4 +1.30° 57.8+0.78°
Beauveria bassiana 52.0+ 1.00° 70.5 + 1.20* 70.0+2.06° = . 710z L00°
Beauveria brongniartii 47.0+1.50° 58.0 +1.05° 53.1+1.64° Los21+132°

(1), Potato dextrose agar; (2), Silkworm larva agar; (3), The powder of 5th instar 3rd day; (4), The powdér of the Sth instar 5th
day; (5), The powder of 5th instar 7th day ; (6), mm. All values are meanstandard deviation.
*, Means with the same letter do not differ significantly at the 5% level based on Duncan's Multiple Range Test.
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< opd, §7133HE F oy widF 2 o)F
E A o]&3HR F, 1999). wpeir 7oA AdE
SLA-A®IA| 8] AAE-E F7HA717] 8] wieF 2 Aaist
H|3y gols] &8xr} ¥ C gracilioidess 6 TT5
WALE 3], SLA-ARfR|of] djZ 9} v s Heig wih
Y Dextroses FEHE 7151 viA| & A sl9loH,
THE ¥ 2 AHeEE ZABIEL

A3} Dextrose F7HA1E Fxl2]dl] uis] AA}o] k3t
¥ 1 F C. pruinosa()9), P. farinosus(J5) 2 P. tenuipes
£ 1% 7P dxe) Aol & HolA] vl 6% H7HA
47.2+1.70, 70.1+£0.75, 72.0£0.87 mmZ. ¥ AA4-S
el e, C. gracilioidess 1, 3% A7HA| oA ¢hat
g AAE-S eplet 6% H7HA 57.610.53 mmE F
3 AA-gE vehligle™ 2 9 Cordyceps sp.(J23),
Paecilo- myces sp.(J3) TFANAN=Z 6% 2] FdA 714
2 AAEE Jehisd 39 2 Ao A3 6 7
FE 9% H7M] BE FFoA AR-go] tia FHhd=
7822 JeligoH(Table 3). ety TRl 275
9% AR e e dFe wet ohi Zelr) slS
Ao g#A glov 6 59 HHTEE 6% TY
stdom HHFE o)AE HIFEIE el A&l
FArEHE AL 4 F AT gy FAA)] Pedk o
FHE FAFER Al FUE W FHLE = 7
2] QJFuekE S £ g AR A7

3. FOIE W XA A
AR WAE ol galed B Wk, ool A
F ¥ TETEO: ANYUES 240 2 ool o)

Table 3. Effect of dextrose concentration on the mycelial growth

g 98-S dF7) 87.721.5% Zell vl SLAA] u)
T 9131 1.5%=E tha Eghon, APFAT Sta)
w-$- FLsleh. =3 ARl KEE AA HAE
< R Z7) 820+£1.0%2 Zlel vls] SLA A2 FolM=
88.6+23%% ¥/ el e, xMAA ) BRI, B
QA7) Aol= Z+7b 56.6+£3.270, 33.4+28 mmE 9 E
7} 553+3.070, 292+2.0mmgl 7o) ¥lE 2F 43}
ATHTable 4). & ARl zujx]o] ujs] SLAWA o]
A ZEE, AA e 2 2R 52 $Alo] 3l
& SLAMAZL P tenuipes & A& A3 =i A
ol st AL on|3iet. & SLAMAIZ} ol -5
< Ul 2ARER 7129 AEY 8T o8
PDAuIA]o) w]3)], TF7| o] BSZE sh= ofoF 87k
of o% F3ts}ar, ofoke] gl wel WYY FA7}
o] folsPA 2hg3t Aow ks

4. WL El SLAHIX|S| HNY &4
E Aol A AR wiA o] AAA A A A3

Table 5. Economical analysis of SLA-A medium by partial
budgeting method

Medium (Per 1/) Conventional Prototype
Items PD SLA-A
Medium power 5,136 1,252
Nutrition source - 9
Agar 1,125 1,125
Total cost 6,261 2,386
Index 100 38.1

Unit, Won(Exe. V. A. T); Note, Report on the Production Cost
Survey of Agricultural Products, 1999.

of 6 species of Cordyceps spp. and their imperfect fungi

C trati
Fungus Control oneenTaron
1 3 6 9

Cordyceps gracilioides 50.6 + 0.56°* 53.0+0.53" 53.040.85° 57.6+0.53" 54.1+1.32°
Cordyceps pruinosa(J9) 42.6 £ 0.66° 42.7+0.21° 48.8+1.10° 472+ 1.70° 420+ 1.44°
Cordyceps sp.(J23) 55.6 +1.10° 57.6 +0.86° 60.4+1.18° 648+ 121" 61.2+0.95°
Paecilomyces farinosus(J5) 64.8+0.31° 63.8 +0.49° 63.7+0.95° 70.1 +£0.75° 68.5+0.89°
Paecilomyces tenuipes 61.8 £0.56° 62.0 £ 0.66° 63.5£0.74° 72.0+0.87° 650+ 1.17°
Paecilomyces sp.(J3) 64.3+£0.76° 62.1+£0.20° 62.0 £ 0.70° 67.4 % 1.59° 57.0 £ 1.00°

Unit: mm, All values are meanstandard deviation
*, Means with the same letter do not differ significantly at the 5% level based on Duncan's Multiple Range Test.

Table 4. Effect of PDA and SLA-A media on the fruiting body of Paecilomyces tenuipes

Medium Infection rate(%) Fruiting body formation rate(%) Synnemata number(no.) Synnemata length(mm)
PDA 87715 82.0x1.0 553+£3.0 292+£2.0
SLA-A 913%1.5 88.6+£23 56.6+3.2 334+£28

Unit: mm, All values are meanstandard deviation
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PDA ¥iX|E 11 AAksl7] H8iM = PD 24 51369, &
A LI125M2E £ 6,261%0] 485 ¥bH SLA-A#|A|
ok 12529, Dextrose 99 T A 1125928
2,386 0] AQ% o] SLA-AMIAIE HAA 61.9%2] A
ZEAE eP i eK(Table 5).
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Dextrose H7MA| A BEX= C gracilivides 5 6 45
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