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Resistance of Tetranychus viennensis to insecticides in apple
orchards in Shaanxi Province

PENG Li-Juan~~ ZUO Ya-Yun Duan Xin-Le CHEN Mao-Hua" "

(College of Plant Protection, Northwest A&F University, Key Laboratory of Crop Pest Integrated Pest Management on
the Loess Plateau of Ministry of Agriculture, Yangling 712100, China)

Abstract [Objectives] To investigate insecticide resistance in Tetranychus viennensis (Zacher) in apple orchards in
Shaanxi Province. [Methods] The slide-dip method was used to test the toxicity of five insecticides to a susceptible
population of T viennensis, and to specimens from eight wild populations collected from apple orchards at Qianxian, Liquan,
Xingping, Chengcheng, Ansai, Chunhua, Fengxiang and Fufeng, Shaanxi Province. [Results] The susceptible population
was the most sensitive to abamectin, and the least sensitive to chlorpyrifos. The eight wild populations had moderate to high
resistance to pyridaben (resistance ratios of 13.29-69.63), and low to high resistance to lambda-cyhalothrin (resistance ratios of
7.99-46.74), and were susceptible, or had low levels of resistance, to abamectin (resistance ratios of 1.89-7.63). The Fufeng
population was slightly resistant to chlorpyrifos but all other populations were susceptible to this pesticide, and all populations
were susceptible to thiamethoxam. [Conclusion] The susceptible population of 7. viennensis showed different sensitivity to
the five insecticides tested. Field populations varied in their resistance to pyridaben and lambda-cyhalothrin, and were
susceptible, or had low levels of resistance, to abamectin, chlorpyrifos and thiamethoxam. These results suggest that the
application of pyridaben and lambda-cyhalothrin should be reduced, and rotation of insecticides should be considered to
manage the development of insecticide resistance in 7. viennensis.
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Table 1 Sensitivity baseline of Tetranychus viennensis to five insecticides

95%
Insecticide Virulence regression equations ~ LCso(mg/L)  95% confidence limit ~ Coefficient
Abamectin y=6.0670+0.4958x 0.0070 0.0001-0.0225 0.9556
Pyridaben y=6.5782+0.7773x 0.0093 0-0.1043 0.9839
Lambda-cyhalothrin y=4.4903+0.5068x 10.1331 1.4514-79.0929 0.9980
Thiamethoxam y=3.4667+1.0719x 26.9428 12.3866-460.2544 0.9752
Chlorpyrifos y=3.0368+0.9172x 138.1820 76.1613-697.6897 0.9721




- 1177 -

2 WLAEM b E A RE X 5 Fh A R AYHTIE K

Table 2 Resistance level of Tetranychus viennensis field populations to five insecticides

95%
- LCs 95% confid Correlation Resi
Acaricide Sampling location Slope+SE (mg/L) o confidence orre a.t ton es1st.ance
interal coefficient ratio
SQ 0.496+0.232 0.007 0.000-0.023 0.956 —
QX 1.308+0.316 0.028 0.017-0.081 0.996 3.94
LQ 1.294+0.281 0.014 0.009-0.023 0.997 1.94
XP 1.063+0.320 0.053 0.025-0.685 0.999 7.63
. CC 1.279+0.279 0.019 0.013-0.038 0.989 2.71
Abamectin
AS 0.864+0.243 0.022 0.013-0.073 0.966 3.09
CH 1.200+0.281 0.017 0.011-0.034 0.991 2.39
FX 1.691+0.294 0.014 0.010-0.020 0.981 1.94
FF 1.489+0.287 0.013 0.009-0.020 0.999 1.89
SQ 0.777+0.393 0.009 0.000-0.104 0.984 —
QX 1.306+0.288 0.147 0.098-0.262 0.973 16.33
LQ 1.025+0.328 0.648 0.276-17.181 0.963 69.63
XP 1.005+0.270 0.238 0.140-0.785 0.968 25.58
) CC 1.400+0.310 0.300 0.188-0.795 0.988 32.27
Pyridaben
AS 0.984+0.264 0.261 0.152-0.932 0.981 28.05
CH 1.406+0.292 0.138 0.094-0.228 0.972 14.79
FX 1.160+0.297 0.391 0.217-1.767 0.953 42.09
FF 2.402+0.360 0.124 0.098-0.162 0.992 13.29
SQ 1.072+0.337 26.942 12.387-460.254 0.975 —
(0):¢ 1.040+0.303 43.054 21.822-345.972 0.995 1.60
LQ 1.341+0.328 33.549 19.670-118.111 0.993 1.25
XP 1.155+0.338 47.187 23.344-439.000 0.988 1.76
) CcC 1.100+£0.284 27.586 16.216-94.068 0.982 1.02
Thiametham
AS 0.728+0.252 29.508 14.607-376.722 0.991 1.10
CH 0.766+0.258 32.266 16.032-396.120 0.972 1.20
FX 1.209+0.269 17.243 11.442-33.583 0.999 0.64
FF 1.073+0.265 19.799 12.417-47.999 0.975 0.73
SQ 0.507+0.233 10.133 1.451-79.093 0.998 —
QX 0.793+0.264 224.632 119.005-1 409.643 0.984 22.17
LQ 1.157+0.314 369.237  200.879-1 904.42 0.995 36.44
XP 1.210+0.322 473.660  245.100-2 934.597 0.972 46.74
) CcC 1.174+0.267 80.923 46.905-125.661 0.971 7.99
Lambda cyhalothrin
AS 0.986+0.272 353.481 191.348-1 855.777 0.953 34.88
CH 1.430+0.290 210.784  142.841-411.269 0.981 20.80
FX 1.536+0.298 179.008 126.035-309.731 1.000 17.67

FF 1.020+0.262 97.122 54.706-169.041 0.989 9.58
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#53% 2 (Table 2 continued)
0,
- LCs 995?’/A) fid Correlation Resi
Acaricide Sampling location Slope+SE (mg/L) o contdence orrelation - Resistance
interal coefficient ratio
SQ 0.917+£0.271 138.182 76.161-697.690 0.972 —
QX 1.162+0.282 163.650 96.052-555.958 0.980 1.18
LQ 1.337+0.366 271.354  135.381-2 133.137 0.955 1.96
XP 1.202+0.322 206.071 109.824-1 138.875 0.990 1.49
. Ccc 1.050+0.279 172.745 95.169-787.139 0.999 1.25
Chlorpyrifos
AS 1.033+0.254 120.442 73.606-335.860 0.986 0.87
CH 0.946+0.294 295.012 131.024-5 379.702 0.989 2.13
FX 0.904+0.313 419.347  155.153-43204.520  0.965 3.03
FF 0.939+0.283 250.467  117.742-2 976.573 0.996 1.81
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