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Monitoring the insecticide resistance of the field populations of western
flower thrips Frankliniella occidentalis in Beijing area
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Abstract The susceptibility of Frankliniella occidentalis ( Pergande) to 13 insecticides was evaluated in two Beijing
districts Haidian and Changping in 2009 and 2010 using a modified TIBS method. The most toxic insecticides were
spinosad and emamectin benzoate. The next most toxic were the pyrethroid insecticide cyhalothrin and the phenyl-pyrazole
insecticide fipronil. Methomyl and omethoate were the least toxic. In 2009 western flower thrips populations in Haidian
and Changping districts were relatively sensitive to the most of the insecticides tested (resistance ratio <3).The Haidian
population had decreased susceptibility to chlorfenapyr and deltamethrin ( resistance ratios of 4.6 and 4.13). The
Changping population had decreased susceptibility to chlorfenapyr deltamethrin and emamectin benzoate (resistance ratios
of 4.61 4.13 and 3. 30 respectively). By 2010 the Haidian population had developed moderate levels of resistance to
cyhalothrin (resistance ratio of 39.67) and had decreased susceptibility to deltamethrin (resistance ratio of 4. 55) but
was still sensitive to the other insecticides (resistance ratios <3). By 2010 the population of Changping developed low
levels of resistance to indoxacarb deltamethrin methomyl and imidacloprid (resistance ratios of 6.50 5.79 5.46 and
9. 55 respectively). It also had decreased susceptibility to emamectin benzoate and cypermethrin (resistance ratio of
4.55) but was still sensitive to esfenvalerate and chlorfenapyr (resistance ratio <3).
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Table 1 Resistance of the field population of Frankliniella occidentalis to 12 Kkinds of insecticides in Beijing area (2009)
(SE) LC,, (95% ) (mg/L)
Insecticide Population Slope (SE) (95% confidence interval) Chi square Resistance ratio
1.89 £0.38 0.026 (0.019 -0.035) 1.05 1.00
. 2.23£0.24 0.065 (0.056 -0.078) 2.29 2.50
Spinosad
2.58 £0.28 0.043 (0.033 -0.058) 4.82 1.65
1.07 £0.22 0.090 (0.057 -0.134) 1.18 1.00
Emamectin 1.08 £0.16 0.297 (0.215 -0.449) 3.95 3.30
benzoate 1.26 £0.21 0.168 (0.118 —0.236) 2.57 1.86
1.20 £0.18 0.254 (0.169 -0.363) 1.08 1.00
. 1.27 £0.18 0.345 (0.255 -0.458) 3.32 1.35
Cyhalothrin
1.46 £0.16 0.621 (0.489 -0.788) 1.07 2.44
1.07 £0.20 1.793 (1.178 -2.821) 2.02 1.00
. 1.16 £0. 16 3.899 (2.847 -5.494) 0.73 2.17
Abamectin
1.21 £0.18 4.841 (3.538 -6.949) 0.91 2.69
1.43 £0.20 2.095 (1.503 -2.788) 1.43 1.00
. 1.23 £0.14 8.644 (6.547 -11.978) 1.72 4.13
Deltamethrin
1.16 £0.12 8.665 (5.606 -13.310) 7.29 4.13
1.76 £0. 19 5.400 (4.240 -6.733) 1.75 1.00
. 1.71 £0.22 6.774 (5.112 -8.978) 2.06 1.25
Chlorpyrifos
1.82 +0.24 13.260 (10.160 —16.610) 0.37 2.45
1.55+0.21 9.546 (7.133 -12.690) 1.33 1.00
1.60 £0.27 11.240 (4.288 -27.180) 4.99 1.18
Chlorfenapyr
1.39+£0.25 11.210 (7.757 -16.110) 2.49 1.17
1.07 £0.19 11.530 (7.850 —19.660) 0.59 1.00
) 1.15+0.16 20.720 (12.800 —40.780) 5.25 1.79
Esfenvalerate
1.82 +£0.25 15.160 (11.540 -19.820) 1.12 1.31
1.06 £0.21 13.540 (8.839 -19.570) 0.34 1.00
1.12£0.13 24.250 (18.160 -33.010) 3.68 1.79
Indoxacarb
2.150 .29 19.570 (15.550 -24.510) 1.98 1.44
1.69 £0.15 38.180 (31.170 —46.080) 1.37 1.00
) . 1.87 £0.24 40.720 (30.710 -53.590) 1.87 1.06
Cypermethrin
1.86 £0.24 52.850 (40.780 - 66.290) 1.49 1.38
1.49 £0.22 61.960 (43.370 -85.170) 0.74 1.00
. . 1.53£0.20 142.100 (110.820 -190.110) 1.84 2.29
Imidacloprid
1.25£0.17 162.810 (119.110 -238.700) 2.35 2.62
1.48 £0.20 88.620 (65.300 —117.410) 2.08 1.00
1.17 £0. 14 177.810 (136.210 —244.300) 1.36 2.00
Methomyl
1.55+0.17 176.220 (134.910 —226.920) 1.56 1.98
= LGy ( )/ LG5, ( ).

Resistance ratio = LC,, (filed population) / LCy, (susceptible population). The same below.
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Table 2 Resistance of the field population of Frankliniella occidentalis to 12 kinds of insecticides in Beijing area (2010)
(SE) LC,, (95% ) (mg/L)
Insecticide Population Slope (SE) (95% confidence interval) / Chi square Resistance ratio
1.09 £0.18 0.005(0.004 -0.006) 0.697 1.00
. 3.46 £0.43 0.018(0.013 -0.025) 4.335 4.00
Spinosad
2.70 £0.40 0.013(0.008 —0.019) 6.923 2.89
1.07 £0.22 0.090(0.057 -0.134) 1.180 1.00
Emamectin 1.34£0.19 0.318(0.233 -0.474) 0.763 3.53
benzoate 1.31 £0.18 0.132(0.062 -0.175) 8.520 1.47
1.20 £0.18 0.254(0.169 -0.363) 1.080 1.00
Cyhalothrin 0.81 +0.18 10.077(5.289 -36.970) 4.146 39.67
1.07 £0.20 1.793(1.178 -2.821) 2.020 1.00
. 1.75 £0.25 2.705(1.961 -3.610) 1.961 1.51
Abamectin
1.26 +0.17 1.807(1.289 —2.425) 1.044 1.01
1.76 £0. 19 5.400(4.240 -6.733) 1.750 1.00
Chlorpyrifos 2.19 £0.46 1.763(1.044 -2.372) 0.623 0.33
1.43 +£0.20 2.095(1.503 -2.788) 1.430 1.00
. 1.67 £0.23 12.126(6.501 -29.931) 5.024 5.79
Deltamethrin
2.18 £0.25 9.541(7.732 - 11.637) 3.382 4.55
1.40 £0.25 2.436(1.750 -3.668) 0.591 1.0
1.14 £0.20 4.649(2.809 -6.725) 0.319 1.91
Chlorfenapyr
2.42 +0.33 2.848(1.480 -4.172) 6.416 1.17
1.06 £0.21 13.539(8.839 -19.570) 0.340 1.00
1.53 £0.21 88.007(53. 145 -180.090) 6.307 6.50
Indoxacarb
0.86 +£0.19 32.283(18.116 —98.358) 0.788 2.38
1.07 £0.19 11.527(7.850 -19.657) 0.590 1.00
1.15 +£0.21 7.983(5.362 -12.282) 2.933 0.69
Esfenvalerate
1.21 £0.20 8.338(5.808 -12.943) 2.650 0.72
1.69 £0.15 38.176(31.169 -46.079) 1.370 1.00
. 2.15+0.34 143.169(106.988 - 183.781) 2.299 2.32
Cypermethrin
1.32 £0.20 61.871(44.062 -88.861) 0.083 1.62
1.49 £0.22 61.964(43.370 -85.167) 0.740 1.00
. . 1.57 £0.21 591.488(392.535 -1008.271) 4.237 9.55
Imidacloprid
1.01 £0.24 176.681(111.576 -349.779) 1.991 2.85
1.48 £0.20 88.618(65.300 - 117.382) 2.080 1.00
2.14 £0.36 483.989(366.170 - 638.450) 0.592 5.46
Methomyl
1.90 £0.23 135.722(89.598 —189.820) 6.188 1.53
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