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Comparative study on the susceptibility of macropterous and

brachypterous Nilaparvata lugens to insecticides

HE Biyan, YANG Peng, LI Wenhao, WAN Hu, LI Jianhong"

(Hubei Insect Resources Utilization and Sustainable Pest Management Key Laboratory, College of Plant Science &
Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The susceptibility to twelve commonly used insecticides and detoxification enzyme activity
of wing dimorphic Nilaparvata lugens were compared. The rice seedling dipping method was used for
the bioassay of nitenpyram, cycloxaprid, dinotefuran, thiamethoxam, clothianidin, imidacloprid,
chlorpyrifos, dichlorvos, buprofezin, isoprocarb, pymetrozine and etofenprox. The results showed that
macropterous N. lugens was more susceptible to the neonicotinoid insecticides including dinotefuran,
thiamethoxam, clothianidin and imidacloprid than that of the brachypterous speices. On the contrary,
brachypterous N. lugens was more susceptible to the organophosphorus insecticide chlorpyrifos than the
macropterous speices. While no significant difference in the susceptibility to nitenpyram, cycloxaprid,
dichlorvos, buprofezin, isoprocarb, pymetrozine and etofenprox was observed between those two
biotypes of N. lugens. The results of relative specific activity of the detoxification enzyme assay showed
that the specific activity of esterase of macropteous N. lugens was significantly higher than that of the

brachypteous speices, while the cytochrome P450 monooxygenase specific activity was significantly
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lower than that of brachypteous speices. The specific activity of glutathione S-transferase showed no

significant difference. These results will be helpful for the chemical controlof the wing dimorphic N.

lugens.

Keywords: Nilaparvata lugens; wing dimorphism; insecticide; sensitivity; detoxifying enzymes
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Table 1 Toxicity of insecticides to the macropterous and brachypterous N. lugens

NSZECHTES Macropterous strain

FEIW7 §h & Brachypterous strain

A BIETIRE FIEHIRE
Insecticide (95% B A5 X []) R £ FRAER ROTE (H HEE) (95% B 15 X 1)) R £ bRAER ROTE (H HE)

LCs, value (95% confidence  Slope + SE 1 (db) LCs, value (95% confidence Slope + SE 1 (df)

limits)/(mg/L) limits)/(mg/L)
Ji e HUJ% nitenpyram 0.279 (0.141~0.574) 2.18+0.28 10.5 (3) 0.343 (0.249~0.475) 2.72+0.38 1.17 (2)
PR HUE cycloxaprid 3.00 (2.44~3.72) 2.19+0.29 1.80 (3) 3.02 (1.73~4.96) 2.23+0.35 1.29 (2)
W% dinotefuran 0.425 (0.227~0.738) 2.03+0.31 4.73 (3) 1.47 (1.33~1.61) 2.65+0.40 8.36 (2)
1€t thiamethoxam 1.19 (1.06~1.33) 2.45+0.40 0.269 (3) 4.54 (2.64~7.81) 1.57+025 3.81 (3)
W5 t B clothianidin 0.492 (0.395~0.603) 1.27+0.20 0.709 (4) 1.15 (0.772~1.62) 1.62+023 137 (3)
itk imidacloprid 9.79 (8.43~11.4) 0.886 +0.199 9.02 (3) 38.4(27.5~53.6) 1.85+0.21 4.06 (4)
AL chlorpyrifos 22.4(16.9~29.9) 1.94+0.43 0.320 (2) 10.7 (6.00~19.0) 3.02+0.42 4.10 (2)
2 dichlorvos 128 (104~158) 2.28+0.32 1.09 (3) 101 (89.8~114) 2.42+0.30 0.430 (3)
WEEZ i buprofezin 6.17 (4.94~7.68) 2.36+0.32 1.07 (3) 6.51 (6.04~7.02) 3.00 £ 0.36 0.208 (3)
5N B isoprocarb 48.2 (34.4~67.2) 2.77+0.38 3.01(3) 54.0 (36.1~80.8) 2.50+0.39 1.56 (2)
N i pymetrozine 397 (231~621) 2.04+0.32 3.34(3) 376 (198~717) 0.954 +0.174 2.01 (3)
k%5 etofenprox 117 (79.9~172) 1.49+0.22 0.469 (2) 136 (93.8~197) 2.39+0.30 3.89 (3)

BRI 5 R T4 RO 255 B U 2 R 3 (P < 0.05),

“Indicates significant differences in susceptibility to insecticides between macropterous and brachypterous N. lugens..
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Fig. 1 Mortality of the macropterous and brachypterous N. lugens after treatment with insecticides in LCs, of brachpterous strain
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Fig. 2 Relative specific activities of detoxifying enzymes the
macropterous and brachypterous N. lugens
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