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Abstract [Objectives] To clarify the level of insecticide resistance in the diamondback moth (DBM) in Beijing and Hebei
and thereby provide information to improve control of this pest. [Methods] The resistance of the DBM to nine insecticides
was evaluated from 2011 to 2015 using the leaf-dipping method. [Results] Populations of DBM collected from Beijing and
Zhangjiakou, Hebei Province, were susceptible to chlorantraniliprole, spinosad, and diafenthiuron. Resistance to Bacillus
thuringiensis (Bt), chlorfenapyr and indoxacarb was moderate in some years, but populations were generally susceptible to
these pesticides. Resistance to abamectin and chlorfluazuron was consistently moderate, and high resistance to
beta-cypermethrin was found. [Conclusion] Beta-cypermethrin is not suitable for controlling DBM in Beijing and Hebei.
The use of abamectin should be discontinued, either permanently or temporarily, to prevent the development of resistance to
this pesticide. Other insecticides should be used in rotation, or in alternative ways.
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R 1 AL XS E 8 #h R X R B AR A K (2011—2015)
Table 1 Resistance of the filed population of Plutella xylostella

to different insecticides in Beijing (2011-2015)

LCs (mg/L) 95%

Insecticide Year 95% confidence interval +SE Chi square RR

5% 2011 0.21(0.14-0.33) 1.90+0.28 2.47 0.9
Chlorantraniliprole 2012 0.07(0.23-3.83) 1.27+0.25 1.47 0.3
2013 0.06(0.03-0.10) 1.99+0.34 0.14 0.3

2014 0.27(0.20-0.36) 1.71+0.24 0.5 1.2

2015 0.66(0.44-0.94) 1.2240.19 0.32 2.9

10% 2011 0.60(0.38-0.97) 1.2440.19 1.28 1.5
Chlorfenapyr 2012 0.27(0.17-0.43) 1.37+0.20 0.41 0.7
2013 0.19(0.12-0.30) 1.56+0.24 1.67 0.5

2014 5.44(2.40-8.43) 1.17+0.27 0.28 13.6

2015 6.16(4.30-8.35) 1.384+0.20 0.6 154

2.5% 2011 0.27(0.17-0.44) 1.57+0.25 2.3 2.3
Spinosad 2012 0.29(0.20-0.43) 1.61+0.21 0.69 2.4
2013 0.27(0.17-0.42) 1.31+0.18 2.17 2.2

2014 0.31(0.22-0.43) 1.36+0.20 0.66 2.6

2015 0.18(0.13-0.24) 1.424+0.20 3.59 1.5

5% 2011 0.74(0.45-1.23) 1.18+0.18 0.33 1.4
Indoxacarb 2012 0.39(0.22-0.73) 1.18+0.19 0.63 0.7
2013 1.14(0.68-1.93) 1.47+0.24 1.39 2.2

2014 1.98((1.35-2.68) 1.524+0.22 0.68 3.8

2015 9.85(6.59-13.62) 1.37+0.21 0.47 18.9

2% 2011 1.11(0.65-1.89) 1.40+0.21 1.04 55.5
Abamectin 2012 0.76(0.30-1.91) 1.20+0.26 0.15 38.0
2013 0.58(0.33-1.03) 1.52+0.25 0.22 29.0

2014 0.49(0.19-0.77) 1.15+£0.26 0.38 24.2

2015 0.35(0.20-0.51) 1.28+0.21 0.34 17.5

3%Bt 2011 0.57(0.35-0.93) 1.394+0.20 0.43 2.2
Bacillus 2012 0.92(0.49-1.72) 1.37+0.25 0.47 3.5
thuringiensis 2013 0.40(0.21-0.60) 1.22+0.21 1.75 1.5
2014 0.31(0.13-0.438) 1.20+0.26 0.19 1.2

2015 0.30(0.17-0.45) 1.03+0.19 0.35 1.2

5% 2011 1.62(0.81-3.23) 1.03+0.18 0.99 4.9
Chlorfluazuron 2012 1.91(0.83-4.40) 0.80+0.17 1.29 5.8
2013 12.16(5.39-27.43) 0.86+0.17 433 38.8

2014 3.51(2.48-4.77) 1.55+0.23 1.71 10.6

2015 4.76(2.93-7.48) 0.96+0.19 0.653 14.4

20% 2011 35.08(22.47-54.78) 1.45+0.20 2.39 1.6
Diafenthiuron 2012 28.13(16.77-47.33) 1.35+0.20 0.40 1.3
2013 21.60(10.23-45.75) 0.95+0.23 0.29 1.0
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4532 1 (Table 1 continued)

LCs (mg/L) 95%

Insecticide Year 95% confidence interval +SE Chi square RR
2014 68.20(48.62-90.54) 1,124+0.27 0.28 32

2015 41.66(28.36-56.57) 1.44+0.19 2.31 1.9

20% 2011 127.53(66.23-245.56) 1.30+0.24 1.85 35.9
Beta-cypermethrin 2012 52.01(28.05-96.45) 1.294+0.20 0.91 14.6
2013 35.34(19.94-62.64) 1.41+0.25 0.38 9.9

2014 331.42(244.92-457.56) 1.67+0.28 0.43 93.4

2015 445.63(316.58-590.92) 1.65+0.23 0.98 125.5

2 ALK O3 X/ E B #h R X R R R R A A A KT (2012—2014)
Table 2 Resistance of the filed population of Plutella xylostella to different
insecticides in Zhangjiakou, Hebei (2012-2014)

Insecticide Year 95% confidence interval +SE Chi square RR

5% 2012 0.09(0.05-0.19) 1.17+0.20 3.22 0.4
Chlorantraniliprole 2013 0.11(0.08-0.15) 2.03+0.24 1.91 0.5
2014 0.27(0.20-0.36) 1.70+0.24 0.50 1.2

10% 2012 0.22(0.13-0.38) 1.48+0.25 5.46 0.5
Chlorfenapyr 2013 0.47(0.28-0.80) 1.17+0.19 1.30 1.1
2014 5.44(2.40-8.43) 1.17+0.27 0.28 13.6

2.5% 2012 0.19(0.09-0.40) 0.99+0.19 241 1.6
Spinosad 2013 0.42(0.24-0.72) 1.16+0.20 2.11 3.5
2014 0.31(0.22-0.43) 1.36+0.20 0.66 2.6

5% 2012 0.73(0.45-1.08) 1.25+0.19 2.60 1.4
Indoxacarb 2013 1.66(0.84-3.30) 0.87+0.18 0.23 3.2
2014 1.98(1.35-2.68) 1.52+0.22 0.68 3.8

2% 2012 1.10(0.52-2.31) 1.06+0.21 0.27 55.0
Abamectin 2013 0.57(0.23-1.45) 0.83+0.18 0.98 28.5
2014 0.49(0.19-0.77) 1.15+0.26 0.38 242

3%Bt 2012 3.84(3.50-9.83) 0.87+0.17 4.01 14.8
Bacillus 2013 0.38(0.21-0.56) 1.46+0.25 0.47 1.5
thuringiensis 2014 0.32(0.13-0.48) 1.20+0.26 0.19 1.2
5% 2012 2.37(1.51-3.74) 1.40+0.20 1.74 7.2
Chlorfluazuron 2013 8.35(4.60-15.17) 1.29+0.24 0.23 253
2014 3.51(2.47-4.77) 1.5540.23 1.71 10.6

20% 2012 62.74(38.61-101.94) 1.18+0.18 0.35 29
Diafenthiuron 2013 29.78(20.08-44.18) 1.56+0.21 0.39 1.4
2014 68.20(48.62-90.54) 1,12+0.27 0.28 3.2

20% 2012 58.10(38.01-88.81) 1.43+0.20 1.12 16.4
Beta-cypermethrin 2013 204.47(96.03-435.35) 1.06+0.24 1.02 57.6

2014 331.42(244.92-457.56) 1.67+0.28 0.43 93.4
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