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Abstract [Objectives] To assess the resistance of Eriosoma lanigerum to different kinds of insecticides, and provide a

theoretical basis for selecting insecticides to control of this pest in the field. [Methods] The resistance of E. lanigerum to
avermectin, cypermethrin and imidacloprid in 14 regions of 3 provinces was determined using the glass tube membrane
method from June to July 2018. [Results] The lowest LC50 value to avermectin, 6.813 mg/L, was recorded in Yangling,
Xi'an, and the highest, 79.496 mg/L, was recorded in Zhaoyuan, Yantai. Resistance to cypermethrin was low in most areas; the
Longkou area in Yantai had the lowest resistance (LCso = 4.341 mg/L) and the Qixia area, also in Yantai, had the highest (LCs,
=37.689 mg/L). Resistance to imidacloprid was lowest in the Jimo area of Qingdao (LCso = 5.261 mg/L), and moderate in the
Zhaoyuan area of Yantai with an RR of 10.859 and an LCs, value of 57.128 mg/L. The results of insecticide resistance tests
show that resistance of third instar nymphs was similar to that of adult aphids, except that nymphs in the Penglai area of Yantai
had increased resistance to avermectin and imidacloprid. [Conclusion] Resistance of E. lanigerum to commonly used

insecticides remains low in most areas of northern China. Alternating between different pesticides should be continued to
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prevent and delay the development of resistance in this pest.
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Table 1 Susceptibility detection results and resistance ratio of Eriosoma lanigerum to avermectin
+
. .. . . LCsp(mg/L) . . .
Population Slope+SE Toxicity regression equation Resistance index df Chi square
Feicheng 2.031£1.010 y=-3.311+2.031x 4.265 6.261 12 10.821
Longkou 8.208+2.765 y=-13.688+8.208x 4.652 6.828 12 8.717
Laiyang 1.603+2.578 y=-2.435+1.603x 3.307 4.853 12 3.748
Yangling 0.443+1.555 y=0.369+0.443X 0.681 Susceptible 12 9.417
population
Jimo 1.944+1.658 y=-3.118+1.944x 4.017 5.895 12 7.893
2.626+2.712 y=-4.167+2.626X 3.863 5.671 12 7.423
Dongchangfu
Yanggu 1.699+5.927 y=-2.652+1.699x 3.642 5.346 12 1.564
Penglai 1.551+2.586 y=-1.747+1.551x 1.339 1.965 12 8.918
Zhaoyuan 1.123+3.606 y=-2.135+1.123x 7.950 11.668 12 2.268
Qixia 1.581+1.697 y=-0.273+1.581x 2.737 4.018 12 4.102
Hanting 1.003+3.419 y=-2.195+5.769x 8.162 11.980 12 4.461
Ringcheng 3.031+4.019 y=-0.741+1.091x 6.838 10.036 12 6.346
Xingcheng 2.196+2.059 y=-3.450+2.196X 3.726 5.469 12 6.401
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Table 2 Susceptibility detection results and resistance ratio of Eriosoma lanigerum to cypermethrin

+ LC
Population Slope+SE Toxicity regression equation (mg/s I(i) Resistance index df Chi square
Feicheng 3.911+2.373 y=-5.378+3.911x 23.723 5.465 12 7.535
Longkou 1.580+2.190 y=-1.008+1.580x 4.341 Susceptible 12 9.349
population
Laiyang 3.037+2.127 y=-3.9314+3.037x 19.700 4.538 12 4.085
Yangling 2.083+2.537 y=-2.129+2.083x 10.528 2.425 12 9.501
Jimo 2.642+2.376 y=-2.981+2.642x 13.432 3.094 12 6.293
Dongchangfu 1.256+3.540 y=-0.164+2.753x 32.216 7.421 12 4.642
Yanggu 1.876+2.644 y=-2.216+1.191x 15.182 3.497 12 7.663
Penglai 0.918+7.625 y=-0.66+0.918x 5.241 1.207 12 5.753
Zhaoyuan 4.913+£2.715 y=-6.344+4.913x 19.551 4.504 12 4.736
Qixia 3.432+3.325 y=-5.410+3.432x 37.689 8.682 12 8.330
Hanting 2.511+2.010 y=-2.817+2.511x 13.250 3.052 12 10.400
Rongcheng 2.940+3.170 y=-3.336+2.940x 13.638 3.142 12 6.729
Xingcheng 6.007+5.656 y=-8.589+6.007x 26.903 6.197 12 5.417
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Table 3 Susceptibility detection results and resistance ratio of Eriosoma lanigerum to imidacloprid

+ LC
Population Slope+SE  Toxicity regression equation (mg/s IOJ) Resistance index df Chi square
Feicheng 2.378+1.729 y=-3.173+2.378x 21.585 4.103 12 5.434
Laiyang 1.848+3.613 y=-1.874+1.848x 10.327 1.963 12 4.084
Jimo 1.056+1.735 y=-0.761+1.056x 5.261 Susceptible 12 6.984
population

Dongchangfu 2.307+1.540 y=-3.401+2.307x 29.799 5.664 12 10.069
Laiyang 2.723+1.900 y=-4.538+2.723x 46.401 8.820 12 11.067
Zhaoyuan 4.694+3.338 y=-8.247+4.694x 57.128 10.859 12 6.333
Longkou 2.282+3.928 y=-3.583+2.282x 37.182 7.064 12 7.122
Yangling 4.151+4.017 y=-6.899+4.151x 45.933 8.731 12 2.823
Yanggu 2.775+2.098 y=-4.280+2.775x 34.811 6.631 12 5.372
Qixia 1.615+2.049 y=-2.737+1.615x 49.528 9.414 12 9.808
Hanting 1.099+1.559 y=-1.290+1.099x 14.920 2.836 12 11.247

Mudanzhuang 1.599+1.694 y=-1.920+1.599x 16.127 3.065 12 1.394

Rongcheng 3.052+2.309 y=-5.273+3.052x 53.461 10.162 12 4.845
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Table 4 Susceptibility detection results of adult and nymph of Eriosoma lanigerum to abamectin
+ LCso

Population Slope+SE Toxicity regression equation ~ (mg/L) df Chi square

Yanggu adult aphid 1.699+5.927 y=-2.652+1.699x 3.642 12 1.564

Yanggu nymphs 2.399+1.258 y=-3.850+2.399x 4.027 12 8.003

Penglai adult aphid 1.5514£2.586 y=-1.747+1.551x 1.339 12 8.918

Penglai nymphs 1.596+2.037 y=-2.242+1.596x 2.543 12 4.676
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Table 5 Susceptibility detection results of adult and nymph of Eriosoma lanigerum to cypermethrin

+ LC
Population Slope+SE Toxicity regression equation (rng/s E) df Chi square
Yanggu adult aphid 1.191+2.644 y=-2.216+1.191x 15.182 12 7.663
Yanggu nymphs 2.465+2.986 y=-3.044+2.465x 17.170 12 2.774
Penglai adult aphid 0.918+7.625 y=-0.660+0.918x 5.241 12 5.753
Penglai nymphs 1.598+2.577 y=-2.599+1.598x 4.257 12 4.185
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Table 6 Susceptibility detection results of adult and nymph of Eriosoma lanigerum to imidacloprid

+ LC
Population Slope+SE Toxicity regression equation (mg/5 E) df Chi square
Yanggu adult aphid 3.313+3.203 y=-5.018+3.313x 34.811 12 5.372
Yanggu nymphs 2.056x1.581 y=-3.175+2.056x 35.049 12 7.101
Penglai adult aphid 2.723+1.900 y=-4.538+2.723x 46.401 12 11.067

Penglai nymphs 3.502+4.457 y=-6.169+3.502x 62.705 12 9.147
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