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ABSTRACT : This experiment was conducted to investigate pathogenicity of Spodoptera exigua
nucleopolyhedrovirus (SeNPV) with different temperatures for mass production.

In laboratory condition, LCs, values of SeNPV were 9.797 X 10° PIBs/mL at 20°C and 3.351 x 102
PIBs/mL at 32°C in 2nd instar larvae. LCs, of the other larval stage were similar to that of 2nd instar.
LTs, values of SeNPV was 9.0 days in 1.0 X 10° PIBs/mL but 6.9 to 3.5 days in 1.0 X 10*° PIBs/ mL
against 3rd instar of Spodoptera exigua. LTs, Values of 1.0 X 10* PIBs/mL were 5.7, 5.5 and 4.9 days
in 24, 28 and 32°C, respectively. As a results, LTy, was shortened with increase of temperatures up to
32°C and also dependent on viral concentration and larval instars.
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E B s sigzbaeinte| @l A(Spodoptera exigua nucleopolyhedrovirus: SeNPV)2] &=
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SeNPV] 250 @b LCye 23 20°ColAi 9.797 x 10°PIBs/mL, 32°Coll A3 3.351 x 10°PIBs/
mLE %7} ol ps volg om, vi oJrjdiiw 2H2 Zgke|gith 20°CellA SeNPV 1.0 X
10°PIBs/mL 2} shihpa) 38) §-3o) o3k LT 9.0 )3l et SeNPV 1.0 x 10 PIBs/mLel| 4+
6.99-3.59=2 o} #ekr) 24, 28, 32°C2] SeNPV 1.0 x 10*PIBs/mLo|A = 5.74, 559, 4.992) B¢
& Bl 257} SRS LTS Fotgoh &3k vlejgls 27t 51§39 <3717} o4
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b (Spodotera exigua) 715897} gel A e AFH oz F&7t FAlEe] WAE, A4 F
4, 33, I 59 403} 2000f 2ol Fal= Aoz o 500F2] AES slaieted FAIR FEHE F2 ok
#HA olx I = T gl F b Foll BT (Park ef al., 1991). 53] 33 {5 o] Fol ALEA| e
o a7} A% Aoz BaEglorj(Ahneral, 1989). & A3 e] Flste] wiA|7} o ¥ A F oz R3]
198631 Ay 2 xellA] Fsl7) Fel® o] F 19883 3 9)ekPark and Goh, 1992). o]} 7teo] §7]3HA A2
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Ao #3A-S ehim] Bacillus thuringiensisoll = 7}
Aol gt shihplell= vlolg|aF o] 43 WA
o] 1A &AQ Aoz odelx )oK Smits and Vlak,
1988). FZFHtolg| g o] &3 s|FuAl= Ignoffo
(1973)7} Heliothis zea ¥W}A|Z 93] A& ulojal A At
ZAQl Elcarg AE3L ole) M2 WAIHoz AT
H3u et spih oA ulel 2 0] kA
S 53339 dEAE-E 53 AASA] ol
F2 o] &H3 glom ZHMEMSAE o83 YAk
AA= A== gl AAAA FAH 2 A43kE 7|
235la gl om(Kurstak, 1982), | Z=A]0]] 2]3t ulo]
o] FA] BAE £330 2AE HAYFH o4
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o] &A% HAEHA g F AREIHAM F2 §5&
588199} Im et al. (1989)2) o)) wle} 4831 o)
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% o]F 7Z=2 «#s 1 1,000rpmezE 52 Fr ¢
ARt 559 AAZIE AAT F 2-33] 3,000
pme] A& AA1EE) 2} 40-65% et W] YA
(25,000 rpm, 60 min.) 2.2 2R & +3FA)A nlol®)
2 %7} 1L.OX10°PIBs/mL %% ZA5l9ch of
vlolgl A 918 20°C YEe| BAsPEA ApL-3)
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AT 30mL e} F7e| e £ Fet
2B o] F3(510.2 g)3fed 4°C YAz A AlF A}
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2 A 100uLA-g A=A el TritonX- 100 (0.1%)=}
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Ha H2ale] A EAPAAKFLI-30IN, EYELA Co.)ol
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ANBFR e Aol A= Abbotr]oz AE-S
B4 3}ed Finney (1971)2) probitE-A¥e] 2J3}ed LCq,
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2] 20°Cel A= 9.797 x 10° PIBs/mLg 01}, 24°Cx=
1.080 x 10° PIBs/mL, 28°C: 4.996 x 10° PIBs/mL, 32°C

Table 1. Values of lethal concentration (LCsg) of SeNPV with diffe-
rent temperatures against 2nd instar of S. exigua larva

95% Fiducial limits »

Temperatures  LCs; ©  Regression

°C) (PIBs/mL) line Lower Upper
20 9.797 x 10° 3.894-0.35X 7.957x10° 6.460 x 10* 0.637
24 1.080x 10° 4.16+0.25X 1.149 x 10> 3.025x 10° 0.507
28 4996 % 107 4.35+0.35X 1.920x10° 1.596 x 10° 0.449
32 3.351x 102 4.70+0.24X 1.812x 16 1.703 x 10° 0.996
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= 3.351%10° PIBs/mLZ 2%7} Zo}Alel] LCsy0)
oz ti(Table 1). 3%l SleiM = 283 mixrkx =
32°Coll A LCsp0] 3.080 x 10°PIBs/mLZ 7}&F wHohe},
a2t 280l H)Ete] LCyo] 7 wobAl T %ol
Helx 33dlA 281}l FA JelgcKTable 2). Im er
al. (1988)3} Kim er al. (2003)e) &)3}w 32 o= X
T el AA e AzbA W ete| 2] A(SINPV)E
s AA e #7)e] w2 LGy 32 <3717} AAE
of mel LCspe] oF 100 A= e el 5=
o glolA] oFzke] 28 Heou} AR w|S=3lA e}l
Wt 48dol - = 20°Cel A} 5.996 X 10° PIBs/mL, 28°C

Table 2. Values of lethal concentration (LCy,) of SeNPV with
different temperatures against 3nd instar of S. exigua larva

95% Fiducial limits .

Temperatures  LCy, Regression

(°C)  (PIBy/mL) line

Lower Upper

20 4930% 10° 3.89-+026X 2.144 x 10° 5056 x 10* 0.329
24 1.118X 10° 4.174+0.24X 9.622x 10> 8.036 x 10° 0.488
28 9.796 x 10> 4.584-0.18X 7.957x 10? 6.460x 10° 0.179
32 3.080% 107 4.484+0.19X 1.884x 10? 1.719x 10* 0.507

Table 3. Values of lethal concentration (LCsy) of SeNPV with
different temperatures against 4nd instar of S. exigua larva

95% Fiducial limits

Temperatures  LCs Regression
°C) (PIBs/mL) line

Lower Upper

20 5.996x10° 3.90+0.25X 1.920x 10° 1.596 x 10* 0.180
24 4.325% 10° 4.38+0.17X 7.812x10* 1.374x 10* 0.492
28 2.144x10° 3.86+0.24X 4.930x 10* 5.057 x 10* 0.329
32 1.304x10° 4.1940.24X 1.202x 10° 8.896x 10° 0.173

Table 4. Values of lethal time (LTs,) of SeNPV against 2nd, 3rd
and 4th instar of S. exigua at 20°C

2.144 x 10° PIBs/mL, 32°CE 1.304 x 10° PIBs/ mL
2= el T8 937|g Aol et
W= 33 nlste Feobxlvl(Table 3), o] 3
FeE HFAT 473 38 {FFA FEE 2]
BolA] oAyt e3]2] 43 wjo] Fro| =2 AL
FoAF A Alm A Koz 47 o
A ol nielgAg e ol HA] Yot Ime
al.(1988)2] B9} YX|3l= AHE B

ot gulelel s FE LT 20°CollA 29
1.0x 10*PIBs/mL F=ollA 57Y¢] Ag¥glen
=%} 1.0X 107 PIBs/mL ¢]8}el A= 109 o]A}o] &
25k 387} 588 1.0x 10* PIBs/mLel A= zhz}
6.995 6.19¢] AQFYom HyEr ZpE LT,
< ZAolFeh =8 37l M E fFo] JHSF
LTs0 ZolAl & 7A8ke]$lEd|(Table 4) o] Kim et
al.(2003)% vpelElx FE7l ¥3L fFo] H4F
LT 5ol fAIgle] Fotalohs Biel dA|shd
o} 24°Coll M= 20°CH} 7|7ke] EH ] 2802 1.0
X 10*PIBs/mL s=ollA 5.1d0e] Aa=¢lom 323}
48l M= A7t 574, 5990193, 377} AHEE
LTspzte] diA=Z @t ol 4717F o245 u}
ol# 2ol W ATl Fe & & UK ol:
Im er al (1988)9] 22 s=2 AHAFH A 245
LTsogkol Ztobxleh Zzke} o X|3lglvH(Table 5).
28°Col|A] 2812 1.0x 10°PIBs/mL =oA] 4.9 0]
295, 3% 452 47 559, 549= & &

L I A T o

rlo

Table 5. Values of lethal time (LTs,) of SeNPV against 2nd, 3rd
and 4th instar of S. exigua at 24°C

Concentrations

Concentrations

Instars (PIBs/mL) LT, (95%CL) LT,5(95%CL)
1.0x 10° 4.5(3.4-5.4) 14.2(11.1-20.9)
1.0x10° 4.9(3.8-5.9) 25.7(19.6-39.1)

nd 1.0x 10 5.7 (4.4-6.9) 29.3(17.4-51.8)
1.0x10° 9.6(7.7-11.6) 46.9(21.9-74.9)
1.0x 10? 13.5(11.4-16.3)  58.6(31.1-96.3)
10x10 240(18.9-36.0)  91.5(54.3-142.3)
1.0x 10° 3.5(2.6-4.3) 16.8(13.1-24.8)
1.0x10° 6.5(5.5-7.1) 23.6(17.6-36.5)

3rd 1.0x10* 6.9 (5.5-7.8) 24.4(18.2-38.9)
1.0x10? 9.0(7.4-10.7) 60.0(39.0-98.5)
1.0x 10? 9.6(8.0-11.5) 64.2(41.2-128.9)
1.0x 10 16.9(14.1-22.7)  94.2(58.7-219.)
1.0x 10° 47(4.3-5.1) 9.6(8.7-11.4)
1.0x 10° 5.7(5.0-6.4) 13.1(11.4-15.9)

th 1.Ox10* 6.1(4.8-7.2) 15.9(11.9-26.6)
1.0x 10° 6.5(5.3-7.5) 28.0(20.7-52.2)
1.0 x 107 9.1(7.9-10.5) 35.9(24.8-69.0)
1.0x10 143(11.2-21.9) 116.9(54.3-188.1)

Instars (PIBs/mL) LTs,(95%CL) LTy (95%CL)
1.0x 10° 4.2(3.5-4.8) 8.6(6.7-14.8)
1.0x10° 4.7(3.9-5.2) 11.0(9.0-15.2)

ond 1.0x 10* 5.1(4.1-5.9) 17.3(12.5-31.5)
1.0x10° 5.4(4.8-6.6) 21.2(14.5-45.6)
1.0x 107 7.2(5.9-9.4) 25.4(15.1-59.4)
1.0x 10 14.8(10.7-19.6)  32.6(21.4-54.9)
1.0x 10° 4.7(3.9-5.5) 9.4(7.5-13.2)
1Ox 108 5.5(4.8-6.1) 10.8(9.2-14.2)

3ed 1.0x 10* 5.7(5.3-7.1) 11.6(9.2-18.2)
1.0x10° 6.1(5.1-1.3) 11.8(9.1-21.9)
1.0x 102 7.9(6.5-12.1) 24.8 (14.8-45.5)
1.0x 10 10.8(8.6-14.5) 43.1(22.9-149.4)
1.0x 10° 5.1(4.4-5.8) 9.2(8.1-11.1)
1.0x 10° 5.6 (4.7-6.3) 12.7(10.2-18.4)

4th 1.0x 10* 5.9(5.4-7.5) 14.2(11.2-21.7)
1.0x10° 6.2(5.3-7.2) 17.5(13.2-29.8)
1.0x 10? 8.4(5.8-10.1) 24.0 (14.1-94.2)
1.0x10 10.9(6.1-29.2) 73.4(24.4-116.9)
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Table 6. Values of lethal time (LTs,) of SeNPV against 2nd, 3rd

and 4th instar of S. exigua at 28°C

Korean J. Appl. Entomol.

Instars C‘z’f,ig"s‘/ﬁ’i‘;“s LTy, (95%CL) LTy (95%CL)
1.0x 10° 3.6(1.8-3.3) 7.8(5.6-12.8)
1.0x10° 4.6(3.9-3.3) 9.4(7.6-12.5)

nd 1.0x 10° 49(3.8-5.9) 11.4(8.3-14.3)
1.0x 10 5.2(4.2-6.2) 13.1(10.7-16.2)
1.0x10° 5.3(4.1-6.5) 17.9(11.4-21.2)
1.0x 10 10.1(8.2-13.8) 20.4(16.1-26.7)
1.0x 10° 4.5(4.0-5.0) 7.6(6.7-9.4)
1.0x 10° 5.2(4.4-5.9) 12.8(10.5-17.8)

31d 1.0x 10* 5.5(4.6-6.5) 13.1(10.0-19.1)
1.0x 10° 6.5(5.7-7.8) 14.8(11.4-24.8)
1.0x10? 7.1(6.6-8.2) 22.7(13.7-37.9)
1.0x 10 11.3(9.6-13.5) 24.1(16.3-45.7)
1.0x 10° 45(2.9-5.7) 7.8(5.9-9.1)
1.0x10° 5.1(4.2-6.1) 10.9(7.3-15.2)

Ath 1.0x 10* 5.4(4.4-6.6) 12.1(8.1-16.9)
1.0x10° 6.0(4.9-8.3) 18.0(14.2-20.8)
1.0x 10? 8.3(6.2-10.3) 20.1(15.3-33.2)
1.0x 10 10.1(7.3-14.9) 22.9(18.4-33.3)

Table 7. Values of lethal time (LLT5,) of SeNPV against 2nd, 3rd

and 4th instar of S. exigua at 32°C

Concentrations
Instars (PIBs/mL) LT, (95%CL) LTys (95%CL)
1.0x 10° 3.7(2.9-4.4) 7.5@6.1-11.1)
1.0x 10° 42(3.4-4.9) 7.4 (6.2-10.5)
nd 1.0x 10° 4.7(4.0-5.4) 9.7 (8.1-13.4)
1.0%10° 4.7(3.8-5.6) 9.8(7.6-18.0)
1.0 x 10 5.6(5.1-9.0) 13.6(11.3-19.4)
1.0x 10 7.6(6.4-9.3) 18.2(13.3-22.4)
1.0x 10° 3.9(3.1-4.8) 7.6(6.1-9.9)
1.0x 10° 4.2(3.3-5.8) 8.6(7.4-11.6)
ard 1.0x10* 4.9(4.1-6.4) 9.8(7.8-15.3)
1.0x 10° 5.0(4.2-7.0) 12.7 (9.6-18.7)
1.Ox 107 5.9(4.8-7.4) 13.6(10.2-20.4)
1.0x10 8.9(6.9-11.0) 17.5(12.7-21.5)
1.0x 10° 4.4(3.8-5.0) 9.8(8.4-12.5)
1.0x 10° 4.8(3.8-5.8) 12.1(9.5-20.9)
ath 1.0% 10* 5.8(4.8-7.1) 16.6(12.1-23.1)
1.0x 10° 7.2(6.2-8.5) 18.6(14.2-30.3)
10X 10? 8.3(6.7-10.9) 19.8(13.9-41.2)
1.0% 10 9.9(8.4-13.8) 26.7(17.4-78.2)
57“]3]94' B3 AeFS M glTHTable 6). 32°Col|A] 2

2. 10X 10°PIBs/mL xxdA 4.7¢e] 4

3egr+ 4232

kl
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E~E:R2D v A
74z} 499, 5892 A2 £x F LTs°l
743 Zekem 28°CR o} LTy o] ZrobzltiTable 7). o)
+ El-Saadany et al. (1992)-2 NPV &3} S. littoralis
4% Alge Q.EJ} 25°Cell A 30°CE. Z7}atos
FolA 11, LT % w2 25eA] o] ZAojzlv}ar 3 2
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43(4), December 2004
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