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Development of resistance to spinosyns in populations of western
flower thrips in Beijing and Yunnan
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Abstract [Objectives] To clarify the status of insecticide resistance in western flower thrips (WFT) in China and to provide
baseline data to improve the control of these pests. [Methods] The resistance of WFT to several insecticides, including
spinosyns, was evaluated in Beijing and Yunnan from 2011 to 2015 using the leaf tube residue method. [Results] Populations
of WFT in parts of Beijing had developed 80- to 150-fold resistance to spinosad compared to a susceptible strain. The
resistance ratio to spinetoram was as high as 7 730-fold and the LCs, value to spinetoram had increased by a maximum of 258
times the initial value over the last five years. Resistance to emamectin benzoate and thiamethoxam was moderate and thrips
had either low resistance, or were susceptible, to chlorfenapyr and abamectin. Populations of WFT in Kunming, Yunnan
Province had developed 305-fold resistance to spinetoram, but were either susceptible, or had low level resistance, to other
insecticides. [Conclusion] Populations of western flower thrips in Beijing and Yunnan have developed high levels of
resistance to spinosyns. This trend should be followed closely and the mechanism underlying resistance to spinosyns further
investigated.
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Table 1 Susceptibility of the laboratory susceptible strain of Frankliniella occidentalis to different insecticides
Insecticide LCs 95% ) * )
95% confidence interval Slope+SE df Chi square
Spinosad 0.0050 0.0030-0.0090 1.434+0.24 5 0.37
Spinetoram 0.0002 0.0001-0.0003 2.05+0.27 5 1.38
Emamectin benzoate 0.1631 0.0864-0.2913 0.92+0.15 5 0.62
Abamectin 1.7210 1.1301-2.5800 1.39+0.17 5 2.06
Chlorfenapyr 0.0300 0.0200-0.0600 1.924+0.37 5 1.50
Thiamethoxam 16.1611 8.7203-29.9377 1.55+0.26 5 3.31
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F2 AEFEEEHXAEREDHAMEBENARRZAFIBNNAMEKTE (2011—2015)

Table 2 Resistance of the filed population of Frankliniella occidentalis
to the insecticides in Haidian, Beijing (2011-2015)

LCso 95% +SE
Insecticide Year 95% confidence interval Slope+SE  Chi square df Resistance ratio
2011 0.005 0.003-0.007 1.04+0.08 0.12 5 1.0
Spinosad 2012 0.055 0.039-0.077 1.59+0.16 8.61 5 11.0
2013 0.041 0.037-0.071 1.07+0.18 0.95 4 10.6
2014 0.205 0.125-0.336 1.7240.19  13.00 5 41.0
2015 0.418 0.341-0.554 3.27+0.84 0.58 4 83.6
2011 0.006 0.004-0.009 1.16=0.08 0.14 5 30.5
Spinctoram 2012 0.008 0.005-0.014 1.2540.21 0.78 5 40.0
2013 0.012  0.010-0.015 1.13+0.01 0.77 4 60.0
2014 0.018 0.012-0.026 227£0.24 2031 5 90.0
2015 1.546  1.246-1.994 1.95+0.24 1.58 4 7750.0
2011 3.825 2.869-5.099 1.30+0.06 0.4 5 23.9
Emamectin benzoate 2.700 1.670-4.360 1.34+0.21 2.14 5 16.9
2013 2.537 1.854-3.453 1.35%0.18 2.21 4 15.9
2014 1.890 1.290-2.520 1.71+0.37 4.58 5 11.8
2015 6.207 3.438-9.203) 1.81+0.24 4.44 4 38.8
2011 1.945 1.194-3.167 1.19+0.11 0.19 5 1.1
Abamectin 2012 1.280 0.760-2.150 1.22+0.20 0.07 5 0.7
2013 1221 0.163-6.454 0.78+0.14  11.77 4 0.7
2014 5.157 3.446-8.372 1.57+0.24 6.19 5 3.0
2015 4176 1.946-7.002 1.42+0.18 8.04 4 2.4
2012 0.053  0.032-0.088 1.57+0.02 0.59 5 1.8
Chlorfenapyr 2013 0.110 0.083-0.146 1.18+0.18 1.01 4 3.7
2014 0.063 0.031-0.108 1.13£0.12  11.06 5 2.1
2015 0.191 0.117-0.303 1.55+0.18 7.10 4 6.4
2011 89.856 68.000-118.736 1.47+0.06 0.16 5 55
Thiamethoxam 2012 174.120 84.990-356.720 1.01£0.23 4.99 5 10.8
2013 308.882 248.237-384.863  1.08+0.16 0.74 4 19.1
2014  272.638 215.040-333.926  1.76+0.19 3.04 5 16.9
2015 401.810 181.615-670.764  1.77+0.35 4.77 4 24.9
it
5 80~150
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#3 AARERMXALE DI ARERBEFORAMHEKT (2011—2015)
Table 3 Resistance of the filed population of Frankliniella occidentalis
to different insecticides in Yanqing, Beijing (2011-2015)

LCsy 95% +SE
Insecticide Year 95% confidence interval Slope + SE  Chi square df Resistance ratio
2011 0.012  0.008-0.019 1.01+0.09 0.89 5 2.4
Spinosad 2013 0.051 0.045-0.058 1.17£0.15 0.49 4 10.2
2014 0.078 0.055-0.109 1.02+0.13 4.66 5 15.6
2015 0.769 0.647-0.909 2.88+0.304 1.02 4 153.9
2011 0.003  0.002-0.004 1.36+0.075 4.47 5 14.5
Spinetoram 2013 0.014 0.010-0.021 0.88+0.13 2.11 4 70.0
2013 0.463 0.202-0.896 0.83+0.11 6.08 4 2.9
Emamectin benzoate 5, 4 0.952  0.644-1.345 0.98+0.11 3.95 5 59
2011 0.601 0.413-0.876 1.34+0.08 4.52 5 0.3
Abamectin 2013 0.853 0.529-1.386 0.46+0.10 1.00 4 0.5
2014 0.558 0.334-0.848 0.73+0.09 4.66 5 0.3
2015 10562 8.858-12.594 2.58+0.27 1.80 4 6.1
2013 0.079 0.053-0.117 1.20+0.16 3.95 4 2.6
Chlorfenapyr 2014 0.093 0.058-0.145 1.18+0.13 6.97 5 3.1
2015 0.859 0.616-1.255 2.12+0.26 4.93 4 28.6
2011 359.417 286.743-450.516  1.97+0.05 2.37 5 22.2
Thiamethoxam 2013 105.233 76.736-144.124  1.27+0.14 3.48 4 6.5

F4 mERATELEDHE E PR RRE R BT R A K

Table 4 Resistance of the filed population of Frankliniella occidentalis to different insecticides in Kunming, Yunnan

LCso 95% +SE
Insecticide Year 95% confidence interval Slope£SE df Chi square Resistance ratio

2011 0.014 0.011-0.018 1.39+0.06 4 1.06 2.8

Spinosad 2014 0.031 0.023-0.040 1.14+0.11 5 1.35 6.2
2011 0.006 0.004-0.009 1.16%0.09 5 0.14 30.0

Spinetoram 2014 0.061 0.042-0.094 1.60+0.15 5 11.13 305.0
2011 0.563 0.366-0.866 1.09+0.10 5 0.31 3.5

Emamectin benzoate 2014 0.633  0.442-0.877 0.91+0.10 5 1.96 3.9
2011 2.562 1.988-3.302 2.04+0.06 4 0.42 1.5

Abamectin 2014 4.851 3.132-7.207 0.70+0.09 5 2.43 2.8
Chlorfenapyr 2011 0.181 0.128-0.257 0.88+0.08 5 1.36 6.0

2011  80.533 60.944-106.420 1.46+0.06 4 0.08 5.0

Thiamethoxam 2014  52.644 27.947-85.589 1.26+0.13 5 12.51 3.3

305 6
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