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Effects of Sublethal Concentration of Insecticides On the Pupal Duration,
Emergence, Adult Longevity and Oviposition of Tobacco Cutworm,
Spodoptera litura (Fab.) (Lepidoptera: Noctuidae)

Soon-Do Bae*, Hyun-Ju Kim, Yeon-Kyu Hong and Hen-Je Cho
Plant Environ. Div., Yeongnam Agricul. Research Inst. Nat. Inst. of Crop Science, RDA, Milyang, 627-130, Republic of Korea

ABSTRACT : This study was conducted to determine the effect of sublethal concentrations (LC,qand
LC,) of insecticides on pupal duration, emergence, adult longevity and oviposition of tobacco cut-
worm, Spodoptera litura Fabricius, when 3rd instar larva of tobacco cutworm was treated with insec-
ticides of chlorpyrifos, ethofenprox, chlorfenapyr-bifenthrin and hexaflumuron-chlorpyrifos. Pupal
duration of female and male were 6.9 days and 8.0 days at untreatment, and were 7.2 to 7.6 days and
8.3 to 8.6 days at insecticide treatment, respectively. Thus pupal duration at the insecticide treatment
was slightly longer than that at the untreatment, and that of the males was slightly longer than that of
the females even though significant difference between sublethal concentrations and among
insecticides was not observed. Percent mergence was 88% at untreatment and ranged from 79% to
95%, in particular which showed above 91% treated with chlorfenapyr-bifenthrin and ethofenprox, at
insecticide treatment. Adult longevity was 7.7 days and 7.9 days for female and male at untreatment
respectively, and 7.1 to 8. 4 days for female and 7.7 days to 9.0 days for male at treatment. There was a
significant difference between insecticides and sublethal concentrations of insecticides except showed
the longest adult longevity at hexaflumuron-chlorpyrifos treatment. Total number of eggs laid were
less at treatment (778-948) than that (1,010) at untreatment regardless of sublethal concentrations of
insecticides. Accordingly the pupal duration and oviposition of tobacco cutworm were affected at the
insecticide treatment of sublethal concentration.

KEY WORDS : Spodoptera litura, Larva, Sublethal concentration, Pupal duration, Adult longevity,
Oviposition
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Table 1. Characterisitics of insecticide used

Insecticide Group Mode of action
e Contact, stomach
Chlorpyrifos 25WP Organophosphrous & gas poison
. : Contact &
Ethofenprox 20EC Synthetic pyrethroid stomach poison
Chlorfenapyr Pyrazole -+ _a

2-Bifenthrin 1WP Synthetic pyrethroid

Hexaflumuron Acyl urea+
1-Chlorpyrifos 20WP  Organophosphrous

"Unknown mode of action.
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Table 2. Toxicity of insecticides against the larvae of Spodoptera litura

probit 2 7#-& o]4&-3}ej(Raymond, 1985) ¢kA| ¢
LCy, oM AFE=(LC)y % LCy) H 718
513 Table 261 V}Ehhsic.
AT 33 fe] A 2 oY o}
ARs=(LC,p3 LCyy) Al Ab7]e] SAZAR A9}
uprbzkA| 2 ER)s B S 7 AP ofxAbs =2
offlef 3027 AXF EALE Ade] S§ATF A
Bl o] H & 7zt FH e Wivh FYEAG 2
AAAERE] 39§32 1 gEagen, 2t
SFAN oPbsEG AERSE 1009 elgos
Seleh obAAbszel AT SALE TAF AEF
UNFA 2F AATT ol edRA RS A4
@B 9 AL dew AREEA TAY BE

54 2Abshalh

gug
7t opA ofH|Absme] Ae)® e AM )

428 A% 2A2F Fobl 2dHAGE AN
1 AL & ATIHAA $23E 2AekA,
HF4H W AR AR 10% A9EE AT
A Qg R ARE 2 oA

¢z dg 9 uﬂ%oﬂ A 2AHE 93 70%
AAVEE o143l A& el A ZAbslse,
WA AT PRI 5, 830
gl Akl WA ofgke ol wal SAS (statistical
analysis system, 1985) A2 1588 o] &sle] Azl
48] B2k vg 93 Duncan®] 957 A 3 LSD
(least significant difference) 2 E4x=] s}c}

MBS 3 MEmA

ol »‘1
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flo
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Sl AAEbe) 3% 3] oplld olAAEE

Sublethal Lethal )

Insecticide concentration (ppm) concentration (ppm) Slope v RC?
+SE (ppm)

LC 10 LC}() LC‘)()

Chlorpyrifos 25WP 39 10.8 126.1 1.694+0.26 0.44 250

Ethofenprox 20EC 4.1 14.1 273.9 1.40+£0.30 0.74 200
Chlorfenapyr 2-Bifenthrin WP 3.7-18 11.1-5.6 158.4-79.2 1.57£0.25 0.67 20-10

Hexaflumuron !-Chlorpyrifos 20WP 1.1-22.0 4.0-80.1 86.9-1737.6 1.35+£0.24 0.32 10-200

“Recommended concentration (RC).
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Table 3. Pupal duration and percent emergence of S. lirura affected by sublethal concentrations of insecticide treated in the larva of S. litura

Pupal duration (mean=+ SD)

. Sublethal
Insecticide : Emergence (%)
concentration Female (days) Male (days)

. LCy 7.3+0.5(18)a’ 8.6+0.5(10)a' 81.3(32)
Chlorpyrifos 25WP LCy 7.4+0.5(20)a 8.4+0.523)a 86.0(50)
LCy 7.440.520)a 8.440.5(10)a 93.6(31)
Ethofenprox 20EC LCy 7.6+0.6(20)a 8.4+0.5(9)a 90.6(31)
P LCy 7.340.5(12)a 8.4+0.5(25) 92.5(40)
Chlorfenapyr -2 Bifenthrin IWP LCso 74+05(16)a 8.3+0.6(21)a 94.9(39)
) : LCy 7.6+0.5(10)a 8.5+0.5(24)a 79.1(43)
Hexaflumuron 1-Chlorpyrifos 20WP LCso 7.240.5(18)ab 8.3+0.5(19)a 92.5(40)
Untrement - 6.940.3(19)b 8.0+0.4(25)b 88.0(50)

LSD (5%)? 0.35 0.35

*Values in the parentheses are the number of pupae observed.

'"Means followed by the same letter within a column are not significantly different (P =0.05; Duncan’s multiple range test).

2The values of LSD (least significant difference) at 95% (P =0.05) level.
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ol AR BE oAA X ARs% LC,2 A
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o 39 9 19 Faee wx ek PR} A
Aol wHE G Ba See AT AW
78] F3(Choi et al., 2000), TR Dol w}2 Alelz]
<A(Adikisson, 1962)% B 13} 3, Yu} Terriere
(1974)= #ste]e] Wde} YA nA]e v|z22E At
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hebetor f-29¢i| carbaryl-g v|Z=4 22q 7$ I3t
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28] decamethrin, methyl-parathion ¥ diazinon& <
RARETE 734, 4318 olAlekatel A3e) 177
Foll ATE Fol AVIE ZoAA WETe) Yrs
Z7}271%= “Resurgence” S &EFNZ 1B y8lgc}
(Chelliah et al., 1980; Heinrichs et al., 1982; Ressig et

al., 1982; Yi and Choi, 1986). Choi et al. (2000)-2
imidacloprid®} o}A|AlFE WEF AJFo w|Faa
4 #FAR2 AEH 54E& =AM vk LDy ¥
LCyoAElell A dZ4rde] ZA Fskom, F ARty

40% 14 2SR ek

go] Feg FelFs S8 Y 4 o] HE
FAlol| w2 Albg S0t 4877 9, 784 s
P odae Roz Ik AN R4 & o)%)
o1 s}g) e} (Reed and Bass 1980; Madore et al.,
1983; Ahn et al., 1992; Kim et al., 1992), B )| A}
45 ofAle] 2872} et HFAH oz vlw A
317] o=t

ol o] ZAits FHshH, dnbHor T w3
A H3E A L8712 9 $9] S A
dAd 2 FA, Ale A Bl e nAdx
g 4= ¢lck(Hunter ef al., 1958; Adikisson and Wellso,
1962; Grosch, 1975; Chelliah et al., 1980; Heinrichs et
al., 1982; Ahn et al., 1992; Choi et al., 2000). 3|5t
b7t B ABA B4 WAL e oA
z}2-7]z}be) wiel xpelr} ¢leH(Yu and Terriere, 1974;
Madore et al., 1983). &, ZZ9] =)o) A3k} IGR
A Al fFol HEVE A AEFeE g
HA ol A 47| %e] Wkl o8-S = HbH(Madore
etal., 1983; Kim et al., 1992), AFA o2 A7 Al =t
S5 oAl ZdsE AAAS Fgel whE kEAdF

Table 4. Adult longevity and oviposition of S. litura affected by sublethal concentrations of insecticide treated in the larva of S. lirura

Adult longevity (mean £ SD) i
Insecticide Sublethal sevity Total eggs laid (no.)
concentration Female (days) Male (days) (mean+SD)
. LC,, 7.241.8(26)b' 7.7+ 1.3(18)b' 895 +250ab’
Chlorpyrifos 25WP LGy 7.1+ 1.1(30)b 7.7+ 1.6(34)b 813 +260ab
LC, 7.3+ 1.6(30)b 7.8 1.8(24)b 948 +283ab
Ethofenprox 20EC LCy, 71+1.328)b 8.0%2.0(20)b 879+ 249b
e LC,, 7.8+ 1.0(24)ab 8.6+ 1.9(48)ab 935+ 315ab
Chlorfenapyr 2- Bifenthrin WP LCs 7.840.8(24)ab 7.8+ 1.3(36)b 887 +261ab
) . LGy 7.4+1.0(22)b 7.7+ 1.3(40)b 855 +226ab
Hexaflumuron 1- Chlorpyrifos 20WP LCyy 8.4+1.127a 9.0+ 1.7(30)a 778+ 328b
Untrement - 774 1.4(42)b 7.9+ 1.8(45)b 1,010 +400a
LSD (5%)° 0.68 0.85 159.52

“Values in the parentheses are the number of insects observed.

' Means followed by the same letter within a column are not significantly different (P = 0.05; Duncan’s multiple range test).

2The values of LSD (least significant difference) at 95% (P =0.05) level.



180 Korean J. Appl. Entomol.
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