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ABSTRACT

Biological control of turfgrass insect pest, Blitopertha orientalis, forest insect pests, Agelastica
coerulea, Meganola melancholia, and Glyphodes perspectalis, vegetable insect pests, Plutella xylostella
and Agrotis segetum were conducted with entomopathogenic fungus, Metarhizium anisopliae J-22
isolated from black pine forest soil in Cheju province. Mortality of B. orientalis larvae was 53.3%
at the rate of 3.4x107 conidia /ml. A. coerulea and M. melancholia larvae showed 100% mortalities
at 9.6x10° conidia /ml and 2.7x10” conidia /ml as well. However, G. perspectalis larvae were not
dead even at 4x107 conidia /ml. On the other hand, M. anisopliac J-22 was effective against P.
xylostella larvae showing 100% mortality at 4x 107 conidia /ml,
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AR 2 (B4R, 1986 BF, 1991) oF 2009%<] s Zol ths) ¥ A45S Jehl 2 Sl vH(Kaw-
ase, 1983) sZ WAl olES #E7] % Ayl &3 AP vk, Daoust} Donald
(1982), EA T B@#(1992) & AANZ A HAoelsr 2rle] dg A 7HeAe Busta 9,
Samuels & (1989) Huxbam(1989)-& X313 ¥= 7o tis)A, Liu 5(1989)& 3%
A%< Brontispa longissima QP @ o thal, Villani 5(1994) A1) 2124 1% fFE o)
(Popillia japonica)] &t YA 5& B33 Qo HZols T ALl 93 245 374 &
A A7 tigt T 2AHH FFo 3t FFNE YEAFAZA AFA A4
3 en, 3 TFA FAA o] & Jted WA AARE L2 AAE w1 Yot Sy}
o] ZF ¥HYA B3] AT E 5 5(1994ab) ©) Beauveria brongniarti®) o vl i 3} H A&,
A 5(1996) # o] 5(1997) o] ¥xof #Asted 121 ©] §(1997, §1%)°] B. bassiana?l ¥
Aol A3 A7sle § TEHAA ZTFo|E 83l =8o) o]FojX 1L 2.1} BeauveriaZ o)
A M. anisopliae] A M A ol 2ZA BAZE & Aok W, 2FHYAAL FH)E A
B3 Ao &4t EH%E ®o|7] Y= TY A AN AFH A T2 L ARE
o] &3t= o] vty stth(Zoberi, 1995). WA B AFE AFE9 PN 2dE M
anisopliae J-225E o] &3t ATIHF SASZ o] (Blitopertha orientalis) S} At a5 @
A ol (Agelastica  coerulea), I F-Z S (Meganola melancholica) R 3] G2 11ub
(Glyphodes perspectalis), NraNFA wlFEF R (Plutella xylostella) 3+ AN = L4 Agrotis
segetum) ol T WAYE AA 5 0|5 3F 9 AEFH BA| VoS Lotry] Hato £33
k.

Mz A Uy

1. 2&Yay Fgolo 22| U uiYg

AFxe] 4l EdA BIH M. anisopliae J-227F 2 PDA(potato dextrose agar 39g,
water 1,000ml) ¥j Ao A 743t 12} v ket F%ole) thF v g &S 1Y Eol BU ¢
= 109 HWuAl Auj§ Fetxy L7/ (UhsbE, 29 kol 600gH W 28] AFsty 1%
A E THE H, 12 vl e x4 A 1mIE AFS A 2542C FL7)0 A 257¢ wh kst
4t

2. s &ofl clist 2SHAN ol WM HH

B LEFDo| KF(Bltopertha orientalis)o g MAA AR S 9351 44x33X15cm Zap~
g TR ME 8} 2 (Agrostis palustris) & oA E 159 & RA BH IR QAT 5

¥ 9ol 38 F 157 & HEsATE A7)l gt vixolA wjFd Fgo|E AFSd 3
A3t ZtolA 2 AE H, FFo] EAAE N (3.4x107conidia /ml) 40 5 Fx P o, g 2
Fd Fo| BYA FFold 7 A FFE 2ABIYL 2T ATT 408 Ax P on,
Az kAze o] BAl 8 AR BAIS o] Al#E 1L gl fenitrothion 50% EC 1000w) 4
4¢ & 2X3qn). 7t e e oz gt

LT {-F (Agelastica coerulea)o] T BAAY AFL 9.6x10° X105, x10% X
10°conidia /ml F=¢] YA FFo] &Y 300cco LIAUYFAL 18 ARAZ] L 208
r agdA TR o] o #x(Whatman #2) 1W1E 23 475 ImlE HF3 9cm 134
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petri disholl 4% Yie ofolA AHF el tFUdd 3% F 10914 Bt 282
FEZES 9] Y5t v d o] MM 25+2C¢ 270 RBSHEA 159 F H ] o X
A8 ZAMEIA T g2 T A g QYRS FXAA ARSI 4 A s
2 3

Y} SN -3 (Meganola melancholica)d) Th3h H9A HAL2 e UuRddy F3o o
YA A3 22 WHoE dUREYS F3o] dgde] AXAA o &3ttt A A
298 FFo] FEE 2.7x107, 1.35%107, 0.657x107, 0.3375% 10°conidia /ml Ho0 th27F+=
Ao HUE 4& AXAIA o] &8 AT A 3WE o E 3T

3 FEF Y R (Glyphodes perspectalis) ol T3 B A HBL IG5 194 7HAE 4x107
%105, X105, x10*conidia/ml Fx 2| F&o| o] 183 AAXA aEdA A2 H
g n B394 A LT R FYP3H e, 2 petri dishd Y5
W 3 14 ol 107t & 19Bo R Hesd 2AEHT dEYA2E deltame-
thrin 1% EC 1000019} &, i 27 & AFFE ol &36on 474 3vtE oz XAt

vl 3E U 53 (Plutella xylostella)oll Wie B U3 73L& B4 FHolE 4x107, 2X107,
1x107, 0.5X107conidia /ml =2 3|4}3ato] A potol] A 2043t 712 M5 (Z3t4ul ) A&
182 AAAR 9 2083 2oy dRAZH . 282 o #x](Whatman #2) 191 & 23 4
T ImlE ¥L 9em petri dishel] FUH WAk 223 A #&WEAANA AZFold 5
A AF 48 73& 100 HEFstE 25£1TC 9 32716 F1 54 Fo AAEE AT
PZ2FE H2YL 75 AR AA o] &3t9on tl= k4| 2= prothiofos 50% EC 1000)
A& o] &3HTh A E 3utE oz £33t

AA I {3 (dgrotis segetum) o] T HAAR AP S FEEF Dol F3 I 344 3
A 29 o $389.0™ 2.6x107conidia /ml FEZ HYA FFo|E HYI}Fn 7
AF XA} {F-E 2AMEAT

= o o3

ELEF ol 3ol NS M. anisopliac J-229] Ao Fig. 13 2o] 53.6%9] AAH&E B
o} ubd = A Z AR fenitrothion & 77} gtk $EFFDole FZHAN

% mortality
B LD
D <) -

Metarizium control

Fenffrothlon
Treatment

Fig. 1. Effect of Metarhizium anisopliae J-22 on the Blitopertha orientalis in turfgrass.
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Ar|Ma) 2 e sls EA) )20 2 (Porter and Braman, 1991; Alm e al., 1995) F5F¥x}
MZole} g7l thAlst glrh(ol, 1996). o1& 9] WAle T YT &3 FOoU E
oxifjol] A48T Q= e F EA w)&ol(Tashiro, 1987) sk AS7 oY A4 E AFA
233 9= Aot & Agd vebhd T3P F3o)o 97 53.6%9 AES FHol
WAl ZgolE Fgd WAslY & & Jv LEIHY ZAAR AAEH. 53], M
anisopliae’= TR HH B EHHQ HAAERZ FYo] BA ] YoM E B FFHE AT
9l th(Samuels e al, 1990; Krueger et al, 1992; Villani et af, 1994). W&l SAEF Pl 45
o] $-3lsted &t A7V AZAA 7|0} Frjo] A g} Qg Aoz YA4HY, 539
5cmo| o] EgololA 4 o] A& S FRsHE AR vephb(o] et al, 1997; F3F),
257] o)A FWol7} Ar) thatchZo) AAsa de TPl HEE A & I& A=
AZtgch, oy A ARE 2477 daMe SES5F 0] AFe dd wA JHs4d e
ARE S35 ool & o2 AlF @t} 9, Blanco-montero$ Hernandez(1995) & &4 ol 9]
A S 98] airatorE o] &% 7141 WA J5AS Busta e, airationZ A HAA
FH0)E Axste WAE ZEHQ F AR SN A5 At

el Rgdg ¢ ta HYA A A= Table 13} o] 9.6x 10°conidia /ml & =0l A
100%° f+2xAH&S Y e, 10%conidia /ml XA & AF XAta R Qlo] 2 3%
ol oY Ao 8387 HalMe & 78T Aoz ALY 2T
e HAFE AEHE EYoA 2530 A 5(1992) & ©] Al719l Beawveria®& ©]-8-3F
o] WAA Zgolo] o4& WA AL Ry Qo] EY X E 53 WA AR A&
Aoz AgEY M7y o] #loe o B A7t Fojol # Ao AZ4EH,
9, whtRo) s e B sl 23 AS Flsisie 2REEQ RS e g HYAd
A4 9 A= Table 29 2t} 2.7x107conidia /ml FE14 100% 2 X AHES BT 3.375%
10° o)A E 73.3%9 AAFES JeERAT 23y I FE B UL FF L 4x107conidia /ml
FoME A A A eggteh wEbA HFEH b Aol glolx # #& AHFEA &S
Aoz Btk 22 UHE FoldA HAANA o] & Role AL 715 B3 F o FHH,
A31eA ol Beld EHdoz Q% HU4 FWole 7E 2 AR TY Aol(Leger,
1993), = Fgo] gt AelA 7|FA 29 FejF, 723 o o3 HAA FEol
B8 g zpo], A a3 A o] WA o & Afo] o2 AAE.

AMu g 2o sl A= 2.6X107conidia /ml FEANME 100% 2 AALEE 2o vl &
HAQ HEA FAJRATH EF Foll o] My gte THEF Do) {3 e X418 53.6%

Table 1. Effect of entomopathogenic fungus, Metarhizium anisopliae J-22 on the Agelastica coerulea in

petri dish
Treatment Conidia /ml % mortality +SD
M. anisopliae 9.6x10° 100 = 0.0a"
J-22 9.6Xx10° 73.3+15.3b
9.6x10* 20.0£10.0c
9.6x10% 0.0+ 0.0d
Control - 0 d

* Figures followed by different letters in a coloum are significantly different(P<0.05) according to Duncan’s
multiple range test,
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Table 2. Effect of entomopathogenic fungus, Metarkizium anisopliae J-22 on the Meganola melancholica in

petri dish
Treatment Conidia /ml % mortality +SD
M. anisopliae 2.7 X107 100+ 0.0 a*
J-22 1.35 X107 80.0+ 0.0 b
0.675 %10’ 80.0+10.0 b
0.3375%107 733+ 58 b
Control - 0 C

* Figures followed by different letters in a coloum are significantly different(p<0.05) according to Duncan’s
multiple range test.

Table 3. Effect of entomopathogenic fungus, Metarhizium anisopliae J-22 on the Glyphodes perspectalis in

petri dish
Treatment Conidia /ml % mortality £SD

M. anisopliae 4x107 0b*

J-22 4x10° 0b

4x10° 0b

4x10* 0Ob

Deltamethrin X1000 100 a

Control - 0b

* Figures followed by different letters in a coloum are significantly different(p<0.05) according to Duncan’s
multiple range test.

s} 2ol 7} Q1 AL 713l 2@ Folel Azch.

w3 sl 2o AR T A2 AL Asste RS e A Al A
& Table 48} o] A7} At =, 4x107conidia /ml FEA 10022 XAIES Bo R
obA| 2 A}4-3 prothiofoss} B E3HE UYEMIAT. Ty Wl B$, Fobol o8 AZ4
o) 2o} wofo] U@ AepA wko] ME wiRE U Ao S Zo) (9} o, 1994) o
of e 918 2ol 13 oAl Aol Y& oA WFozA TFYAY THo|d BE
= A2e Ao 8 4 e Aoz AztEr

ole) ATES vlfo] ¥ o YEHLhl §32 A LE SASEYo] F2ot A
Hub 43, BUREY £33, 032201 §3 ouRdua $30 ekl M. anisopl-

Table 4. Effect of entomopathogenic fungus, Metarkizium anisopliae J-22 on the Plutella xylostella in

petri dish

Treatment Conidia /ml % mortality +SD
M. anisopliae 4x107 100+ 0.0a*
J-22 2x107 93.8+10.7 a
1x107 93.2+11.8 a

0.5x107 70.7+14.8 b

Prothiofos X 1000 100+ 0.0a
Control - 0 c

* Figures followed by different letters in a coloum are significantly different(p<0.05) according to LSD test.
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iae J-228 WA BH A AAZ &8 F & A2 A4HET
H 2

A 85y EoA 23 Z3H DA F%0) Metarhizium anisopliae J-225 ©] 83t
At % SASZdo)(Blitopertha orientalis), AR3NFQ e WA B 8 (4gelastica coeru-
lea) S} WP EZ b (Meganola melancholica), 328U (Glyphodes perspectalis) R a8 &
Q1 vl =E 1 (Plutella xylostella) 3+ A A 018 Agrotis segetum) &) BEZ WA 7H5d& Lot
17) 93t 488 Adge o2 2ok $LEET Dol fF el = 3.4x107conidia /ml F
T4 53.3%9 AAMES HET YT AP F3o HalM = 9.6x10%onidia /ml F =l
A 100%9] XA, HUEEZ U F3o disiAl e 2.7x107conidia /ml FE=NA 100%9] A
AHeg Jeblo] s} itk 223 A FEF U 32 4x107conidia /ml TR = A
& XA E)A] FokA| g v FE b 558 4X107conidia /ml Fx=o A 100% 7t XA At

ABEH
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