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Comparison of the toxicity of six insecticides against the
cotton bollworm Helicoverpa armigera

ZHANG Dan-Dan”" YANG Xian-Ming LU Yan-Hui LIANG Ge-Mei

(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of

Agricultural Sciences, Beijing 100193, China)

Abstract [Objectives] To determine the relative toxicity of six insecticides to the cotton bollworm Helicoverpa armigera
and provide a foundation and reference for the rational use of insecticides in the management of this pest. [Methods] Using
the topical application method, the toxicities of six insecticides; emamectin benzoate, chlorantraniliprole, cyantraniliprole,
indoxacarb, chlorfenapyr, and a mixture of emamectin benzoate and indoxacarb (M-EBI), were tested on 3rd instar H.
armigera larvae which collected from four wild populations. The effectiveness of emamectin benzoate and chlorantraniliprole
against 2nd-5th instar larvae were also compared. [Results] The relative toxicity of these six insecticides against H.
armigera was: chlorantraniliprole > emamectin benzoate > M-EBI > cyantraniliprole > indoxacarb > chlorfenapyr. The
sensitivity of H. armigera from the four different populations to same insecticide varied; sensitivity to indoxacarb varied the
most, followed by sensitivity to M-EBI, chlorantraniliprole, cyantraniliprole, emamectin benzoate and chlorfenapyr.
Emamectin benzoate and chlorantraniliprole were both highly toxic to 2-4 instar larvae but chlorantraniliprole was more toxic
to 5th instar larvae than emamectin benzoate. [Conclusion] Emamectin benzoate and chlorantraniliprole are currently the
best choices for controlling H. armigera and chlorantraniliprole is more effective on older larvae than emamectin benzoate.
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Table 1 Information of the tested field populations of Helicoverpa armigera
Collection site Longitude and latitude Collection date Collection stage Collection method Crop

39.0°N 116.0°E 20170615 Adult Wheat

Langfang Hebei Light trap
36.9°N 116.0°E 20170615 Adult Wheat

Xiajin Shandong Light trap
35.2°N  113.8°E 20170628 Adult Wheat

Xinxiang Henan Sweep net
38.52°N  115.27°E 20170908 Larva Maize

Baoding Hebei

Artificial capture
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Table 2 Toxicity of six insecticides on 3rd instar larvae of Helicoverpa armigera in different field populations

LCso 95%FL

Insecticide Population Slope + SE ug'mL’1 Relative ratio
Langfang, Hebei 1.474 +£0.271 2.337 (1.263-3.637) 1.6
Emamectin benzoate Baoding, Hebei 1.414 + 0.245 2.938 (1.628-4.592) 2.0
Xiajin, Shandong 1.672 £ 0.271 2.767 (1.677-4.119) 1.9
Xinxiang, Henan 1.050 £ 0.224 1.431 (0.250-3.127) 1.0
Langfang, Hebei  0.964 = 0.212 0.665 (0.220-1.309) 1.0
Chlorantraniliprole Baoding, Hebei 1.434 £0.230 1.920 (0.802-4.324) 2.9
Xiajin, Shandong 1.511 +£0.230 2.359 (0.905-5.740) 3.5
Xinxiang, Henan 3.886 +0.848 1.348 (1.007-1.745) 2.0
Langfang, Hebei 0.563 £0.179 8.154 (3.144-76.351) 1.2
Cyantraniliprole Baoding, Hebei 1.268 +0.187 6.730 (1.983-17.145) 1.0
Xiajin, Shandong 0.539+£0.182 15.617 (5.374-542.723) 2.3
Langfang, Hebei ~ 2.217+0355  41.404 (31.188-55.096) 5.8
Indoxacarb Baoding, Hebei 1.627 +0.414 8227 (2.437-13.569) 1.2
Xiajin, Shandong 1.904 + 0.447 9.491 (3.925-14.373) 1.3
Xinxiang, Henan 1.126 £ 0.336 7.128 (0.797-14.234) 1.0
Langfang, Hebei 2.314 +£0.367 182.198 (137.681-239.005) 1.6
Chlorfenapyr Baoding, Hebei 2.505+0.406  113.340 (44.948-207.464) 1.0
Xiajin, Shandong 1.740 + 0.327 144.252 (97.240-201.071) 1.3
Xinxiang, Henan 2.906 + 0.456 118.931 (57.261-209.616) 1.0
Langfang, Hebei 1.093 +0.206 6.400 (2.178-55.346) 5.6
M-EBI Baoding, Hebei 2.037 + 0.294 2.171 (0.888-5.438) 1.9
Xiajin, Shandong 1.126 + 0.204 3.170 (1.870-5.548) 2.8
Xinxiang, Henan 0.725 +£0.186 1.136 (0.303-2.667) 1.0
2-5 LCs 2003 Wolstenholme 2012
0.293 2.359 3.269 6.729 pg~mL"1 2012
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3 g
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Table 3 Toxicity of emamectin benzoate and chlorantraniliprole on the 2nd- Sth instar larvae of Helicoverpa armigera

Insecticide Instar Slope+SE LCsq 95%FL  nugmL’ . .
Relative ratio

2nd instar  1.744 +0.179 0.396 (0.249-0.596) 1
3rd instar 1.672+£0.271 2.767 (1.677-4.119) 7
4th instar 1.641 + 0.246 10.779 (3.065-37.603) 27

N

E ti t
mamectin benzoate S 4

Sthinstar 1510 £0.340 1 151.424 (756.038-2 531.644) 2907
ondinstar  1.663 = 0.184 0.293 (0.190-0.435) 1
Chlorantraniliprole 3rdinstar  1.511 +0.230 2.359 (0.905-5.740) 8

4th instar  2.789 + 0.406 3.269 (2.290-4.970) 11

wh A W NN BB W

5th instar 1.284 +0.368 6.729 (0.892-13.634) 23
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