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Monitoring the resistance of Apolygus lucorum (Hemiptera: Miridae)
to organophosphate insecticides in Henan Province
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(Henan Key Laboratory of Crop Pest Control, MOA’S Regional Key Laboratory of Crop IPM in Southern Part of Northern China,

Institute of Plant Protection, Henan Academy of Agricultural Sciences, Zhengzhou 450002, China )

Abstract [Objectives] To determine changes in sensitivity to common organophosphate insecticides in Apolygus lucorum
( Meyer-Diir) ( Hemiptera:Miridae ) in cotton growing regions of Henan Province. [Methods] The toxicities of chlorpyrifos,
malathion, phoxim, acephate to A. /ucorum collected in Xinxiang, Zhoukou, and Nanyang were evaluated during 2010-2013
using a glass vial bioassay method. [Results] Compared to a relatively susceptible population, the RR ( Resistance ratio ) of
A. lucorum to the four insecticides were all lower than 5-fold with no obvious change over 4 years. A. lucorum from all three
locations were susceptible to chlorpyrifos, malathion, phoxim, and acephate, and sensitivity to malathion among three
populations actually increased. [Conclusion] Therefore, chlorpyrifos, malathion, phoxim, and acephate are recommended for
the control of green plant bugs in Henan cotton-growing regions.
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Table 1 The sensitivity baseline of 4 insecticides against Apolygus lucorum adults
+ LCs 95%
Insecticides Total number of adults Slope+SE (ng'mL™) 95% CI
Chlorpyrifos 210 2.06+0.31 1.42 0.96-1.93
Malathion 210 1.90+0.22 1.53 1.18-2.00
Phoxim 210 1.50+0.31 2.66 1.26-4.25
Acephate 210 1.71+£0.21 8.68 6.33-11.53
R2 AEIFEFEF ISR RN HIE AR
Table 2 Susceptibility of Apolygus lucorum adults from different populations to chlorpyrifos
+ LCs 95%
Population Year  Total number of adults Slope+SE (ngrmL™) 95% CI RR
2010 180 1.99+0.28 1.38 1.02-1.79 0.97
2011 180 2.19+0.28 242 1.90-3.17 1.70
Xinxiang 2012 180 2.36+0.31 1.70 1.32-2.15 1.20
2013 180 2.45+0.32 1.78 1.40-2.25 1.25
2010 210 3.84+0.53 4.30 3.56-5.20 3.03
2011 180 3.46+0.51 3.46 2.86-4.28 2.44
Zhoukou 2012 210 2.10+0.25 1.49 1.16-1.90 1.05
2013 180 2.25+0.29 1.83 1.42-2.33 1.29
2010 210 2.62+0.33 5.67 4.53-7.20 3.99
2011 210 2.85+0.36 5.98 4.82-7.52 4.21
Nanyang 2012 210 3.51+0.46 5.0 4.12-6.14 3.52
2013 180 2.26+0.29 2.02 1.57-2.57 1.42
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Table 3 Susceptibility of Apolygus lucorum adults from different populations to malathion
+ LCsp 95%
Population Year  Total number of adults Slope+SE (ng'mL™) 95% CI RR
2010 210 1.54+0.17 2.44 1.83-3.32 1.59
2011 210 3.43+0.45 2.67 2.21-3.23 1.75
Xinxiang 2012 210 1.87+0.22 2.40 1.85-3.15 1.57
2013 210 1.73+0.20 2.11 1.46-3.06 1.38
2010 210 3.72+0.50 3.89 3.22-4.73 2.54
Zhoukou 2011 210 4.16+0.60 2.89 2.43-3.47 1.89
2012 210 3.30+0.42 2.78 2.29-3.41 1.82
2013 180 4.20+0.65 4.26 3.56-5.20 2.78
2010 210 2.21+0.25 1.78 1.40-2.27 1.16
2011 210 2.39+0.28 1.78 1.42-2.25 1.16
Nanyang 2012 210 2.81+0.35 1.61 1.26-2.11 1.05
2013 180 3.97+0.57 2.05 1.72-2.46 1.34
R4 FEIFEEEE ISR RN E A SR
Table 4 Susceptibility of Apolygus lucorum adults from different populations to phoxim
+ LCsp 95%
Population Year Total number of adults Slope+SE (ng'mL™) 95% CI RR
2010 180 2.47%0.35 7.10 5.70-8.67 2.67
2011 180 4.81%0.70 4.26 3.17-5.33 1.60
Xinxiang 2012 180 2.9240.40 8.02 6.68-9.70 3.02
2013 180 3.71%0.50 8.99 7.71-10.49 3.38
2010 180 2.80=20.42 4.76 3.70-5.78 1.79
2011 180 4.4530.63 6.85 5.61-8.28 2.58
Zhoukou 2012 180 2.5420.40 4.24 3.13-5.27 1.59
2013 180 3.70%0.50 8.42 7.21-9.81 3.17
2010 180 2.20%0.32 13.10 10.53-16.90 4.92
2011 180 2.6240.35 11.01 9.09-13.51 4.14
Nanyang 2012 180 2.31=%0.33 12.97 10.51-16.51 4.88

2013 180 3.67%0.50 8.54 7.31-9.97 3.21
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Table S Susceptibility of Apolygus lucorum adults from different populations to phoxim
+ LCs 95%
Population Year  Total number of adults Slope+SE (ng-mL™") 95% CI RR
2010 180 3.42+0.61 7.29 5.62-8.90 0.84
2011 180 2.0940.28 15.03 10.25-20.83 1.73
Xinxiang 2012 180 3.08%0.54 7.17 5.34-8.9 0.83
2013 180 2.7840.48 7.39 5.36-9.32 0.85
2010 180 3.360.44 26.95 22.22-32.96 3.10
Zhoukou 2011 180 1.4240.21 21.55 14.96-30.09 2.48
2012 180 4.41%0.65 14.27 12.05-16.86 1.64
2013 180 2.74%0.45 8.24 6.13-10.36 0.95
2010 180 1.60%0.22 26.75 19.49-36.50 3.08
2011 180 1.610.22 28.24 20.72-38.49 3.25
Nanyang 2012 180 1.91%0.24 23.90 18.13-31.35 2.75
2013 180 2.7240.45 7.80 5.70-9.85 0.90
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