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Effects of sublethal concentrations of chlorantraniliprole
on insecticide susceptibility and detoxifying enzyme
activity in Plutella xylostella

XING Jing  LIANG Pei’  GAO Xiwu
( Department of Entomology China Agricultural University Beijing 100193 China)

Abstract: By using the leaf-dip method effects of sublethal concentrations of chlorantraniliprole on
insecticide susceptibility and detoxifying enzyme activity in the larvae of diamondback moth ( DBM)

Plutella xylostella were investigated. After continuous treatment with sublethal concentrations ( LC,,
and LC,) of chlorantraniliprole for five generations the susceptibility of DBM to chlorantraniliprole
and spinosad decreased by 57.3% 67.7% and 60.2% 51.5% respectively compared to the untreated
control but kept susceptible to chlorpyrifos and beta-eypermethrin. When the 3rd instar larvae were
treated with chlorantraniliprole at concentration of L.C jand LC,;for 24 48 and 72 h the specific activity
of carboxylesterase ( CarE) was induced but the specific activity of cytochrome P450 O-deethylase
(ECOD) glutathione S-transferase ( GSTs) and aryl amidase were significantly inhibited. After
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continuous treatment with LC,, and LCof chlorantraniliprole for 5 generations the CarE and ECOD
activity of the DBM were increased significantly to 1. 16— 1.40-+old and 1. 65- 1. 56-fold respectively
whereas the specific activity of GSTs and aryl amidase was decreasedby 11.0% 27.5% and 43.6%
52.5% respecitively comparing to those of the untreated control. These results suggested that the
diamondback moth may have high risk of developing resistance to chlorantraniliprole and the
carboxylesterase and mixed function oxidase may be involved in the resistance of the DBM to
chlorantraniliprole.
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Table 1 Toxicity of chlorantraniliprole to seven strains of Plutella xylostella
LCs(95% CL) / (dn "
Strains Slope + SE (mg/L) X (d
Hainan strain 1.475 +£0.125 0.078(0.060 ~0.102) 13.09( 19)
Yunnan strain 2.013 £0.185 0.195(0.160 ~0.237) 16.42( 19)
Tianjin strain 1.771 £0.170 0.059(0.048 ~0.074) 10.79( 19)
abamectinR strain 1.512 £0.222 0.130(0.091 ~0.183) 12.64( 19)
abamectin-S strain 1.531 £0.163 0.104(0.082 ~0.135) 17.11( 19)
fufenozideR strain 1.940 +£0.199 0.299( 0.230 ~0.406) 25.23(19)
fufenozide-S strain 2.087 £0.196 0.187(0.153 ~0.230) 12.73( 19)
* df: Degree of freedom.
2.2 3.1 ( 1o
2.3
LCy LGy
5 LCs, LC,, LCy
o 5
LC,, LC,, 4 o
2.3 LC, LCy, ( SS-CK) LC,, LCj ( Sub-L.C,,
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Fig. 1 Changes of susceptibility of Plutella xylostella 37.0%82. 3% 0. 4% >
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Table 2 Toxicity of five insecticides to susceptible strain and Sub-L.C,, LC,s strain of Plutella xylostella
LCg(95% CL) / (dp =
Inseciticide Strain Slope + SE (mg/L) XZ( df) Relative ratio
SS-CK 2.086 0. 194 289.5(217.1~396.1) 34.71( 19) 1.0
chlorpyrifos Sub-LC, 2.041 0. 194 381.1(281.0 ~541.8) 36.31(19) 1.3
Sub-LC,s 2.005 +0. 191 368.3(264.8 ~542.2) 41.93(19) 1.3
SS-CK 1.607 £0.128 0.589(0.472 ~0.739) 22.52(19) 1.0
spinosad SubL.C,, 3.667 £0.374 1.480(1.212 ~1.819) © 11.03( 19) 2.5
Sub-LC,s 2.318 £0.236 1.216(1.006 ~1.491) * 12.18( 19) 2.1
SS-CK 3.028£0.307  37.79(32.07 ~44.39) 7.78( 19) 1.0
beta-cypermethrin Sub-LC,, 3.270 £0.334  40.53(34.65 ~47.37) 6.12( 19) 1.1
Sub-LC,s 2.008 0. 190 45.87(37.23 ~56.11) 10.04( 19) 1.2
SS-CK 2.063 £0.190 0.165(0.135 ~0.202) 13.57(19) 1.0
flubendiamide SubLC,, 3.070 £0.306  0.212(0. 181 ~0.250) 16.71( 19) 1.3
Sub-LC s 2.986 +0.314  0.275(0.234 ~0.326) * 7.68(19) 1.7
SS-CK 2.918 £0.413 0.029( 0.023 ~0.036) 5.59(13) 1.0
chlorantraniliprole Sub-.Cy, 1.535 +0.154 0.068(0.053 ~0.087) " 4.56(19) 2.3
Sub.Cs 1.616 £0.161  0.090(0.071 ~0.115) " 7.79(19) 3.1
LCy (P <0.05); ™ df

Note: * The LCs, values of the treatment and the control are significantly different( P <0.05) . ™df Degrees of freedom.
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