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Monitoring of resistance against insecticides in the whitefly Aleurodicus
dispersus and an assessment of the consequences of chlorpyrifos
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' Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China;
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Abstract: [ Background] The spiraling whitefly Aleurodicus dispersus Russell is a destructive invasive species first found in Hainan
China, in 2006. As a new quarantine pest, chemical control was considered the most effective measure to depress and eradicate the
field population. [ Method] By the method of a Potter bioassay, we monitored the insecticide resistance of field strains of A. dispersus
to seven common used insecticides ( chlorpyrifos, profenofos, beta-cypermethrin, lambda-cyhalothrin, acetamiprid, imidacloprid,
abamectin) . The realized heritability of resistance and resistance risk of A. dispersus to chlorpyrifos were evaluated using threshold
trait analysis. [ Result] The field strains tested displayed no resistance to insecticides, with a resistance ranging between 1.03 and
4.29. The realized heritability of resistance to chlorpyrifos was 0.2405. Theoretically, it requires 7.09 generations for A. dispersus to
develop 10-fold resistance to chlorpyrifos under selective pressure of 90% mortality for each successive generation. Field trials re-
vealed that the risk of resistance to chlorpyrifos was below that of the threshold trait analysis. [ Conclusion and significance] This
study indicated that chemical control may still be effective against this invasive pest.
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Table 1  Resistance in field populations of A.dispersus to insecticides
2], TR B WSERE] (4F-) i V] LCso(95% FAFHL) BUMERREC
Insecticides, population Test time (year—month) Slope+SE Chi square LCs(95%FL) (mg - L") Resistance , x-fold
S Chlorpyrifos
UG R SS - 3.03+0.36 1.8508 1.5714(1.2552~1.8677) -
& Danzhou 2009-06 2.68+0.23 0.5152 2.5597(2.2391~2.9304) 1.63
2009-08 5.45+0.44 5.1495 3.9704(3.7214~4.2295) 2.53
2009-11 6.93+0.54 0.6193 3.3830(3.2065~3.5528) 2.15
2010-01 1.89+0.18 1.5044 4.6057(3.6780~5.8706) 2.93
2010-04 1.68+0.17 4.8784 3.4995(2.8815~4.2020) 2.23
2010-05 1.80+0.18 0.7258 3.3528(2.7832~3.9840) 2.13
2010-09 1.82+0.18 0.5574 3.6896(3.0714~4.4040) 2.35
2010-11 1.59+0.17 0.5566 4.1367(3.4008~5.0478) 2.63
= Sanya 2009-06 3.83+0.45 3.5022 3.4473(2.3722~7.5197) 2.19
2009-08 5.18+0.47 3.8543 3.4218(2.9117~3.9043) 2.18
2009-11 2.74+0.29 5.1651 4.2063(3.6731~4.7261) 2.68
2010-01 1.84+0.18 1.2233 4.7365(3.9729~5.6330) 3.06
2010-03 1.59+0.17 4.1448 3.9583(3.2376~4.8346) 2.52
2010-05 1.66+0.17 0.3883 3.4168(2.8058 ~4.1053) 1.96
2010-10 2.12+0.21 0.1993 4.8430(4.1160~5.7867) 3.08
2010-12 1.61+0.17 0.9707 4.1674(3.4294~5.0839) 2.65
%7K Lingshui 2009-06 4.08+0.45 8.0569 3.3781(3.1017~3.6438) 2.15
2009-08 5.37+0.46 10.3258 3.6522(3.4450~3.8673) 2.32
2009-11 3.63+0.38 3.7795 3.8929(2.6973 ~4.8653) 2.48
2010-01 1.90+0.19 0.4915 3.5901(2.9921~4.2701) 2.28
2010-03 1.59+0.17 0.4077 3.6005(2.9337~4.3753) 2.27
2010-05 1.81+£0.18 0.9933 3.7204(3.0972~4.4424) 2.37
2010-10 2.05+0.20 1.9621 3.6154(3.0398 ~4.2663) 2.30
2010-12 1.56+0.17 0.0946 3.4690(2.8162~4.2160) 2.21
B Qionghai 2009-06 6.22+0.53 6.9835 3.5774(3.3855~3.7714) 2.28
2009-08 5.07+0.46 6.3097 3.8755(3.6495~4.1260) 2.47
2009-11 4.49+0.39 1.3189 3.6528(3.2599~4.0074) 2.32
2010-01 2.97+0.32 1.7987 4.3648(3.5677~5.0595) 2.78
2010-03 1.60+0.18 0.44388 4.2700(3.4973~5.2470) 2.72
2010-05 1.64+0.17 0.1679 3.1792(2.5890~3.8267) 2.02
2010-09 1.70+£0.18 1.2716 4.6298(3.8480~5.6432) 2.95
2010-12 1.79+0.18 0.2253 3.7968(3.1661 ~4.5339) 2.42
& Wenchang 2009-11 5.08+0.44 6.9154 4.1470(3.8746~4.4147) 2.64
2010-01 1.85+0.19 1.7617 4.1836(3.4956~5.0266) 2.66
2010-12 2.14+0.19 2.4282 3.7829(3.2326~4.4106) 2.41
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2] TR BRI (4 1) e oy LCy(95% BEA5HL) B
Insecticides, population Test time (year—month) Slope+SE Chi square LCsy(95%FL) (mg - L") Resistance, x-fold
IR Profenofos
HURSL R SS - 4.75+0.49 5.8631 4.0479(3.7192~4.3327) -
&M Danzhou 2009-06 2.38+0.25 3.4590 4.1895(3.4951~4.9456) 1.03
B Qionghai 2009-11 5.36+0.53 2.4332 7.6105(7.1699~8.0910) 1.88
X E Wenchang 2009-11 4.32+0.49 10.8041 6.7915(6.2335~7.6053) 1.68
RIS UAETR Beta-cypermethrin
WU FR SS - 1.49+0.17 1.0134 1.5630( 1.2348~1.9282) -
&M Danzhou 2009-11 2.25+0.28 4.5666 4.3571(3.7401 ~4.9640) 2.79
= Sanya 2009-08 3.09+0.29 0.0763 2.5340(2.1986~2.8676) 1.62
%7K Lingshui 2009-11 1.32+0.26 0.3296 3.5274(2.4608 ~4.4332) 2.26
B Qionghai 2009-11 2.76+0.30 10.9185 3.7405(3.2026~4.2324) 2.39
X E Wenchang 2009-11 2.32+0.23 4.1155 2.8952(2.5330~3.2868) 1.85
R IR EAETR Lambda-cyhalothrin
U & SS - 2.49:0.26 9.1833 2.2273(1.2318~3.0413) -
&M Danzhou 2009-06 1.03+0.18 2.4454 5.7405(4.0389~7.9682) 2.58
B Qionghai 2009-11 2.67+0.27 2.7750 3.3470(1.1657~4.7995) 1.50
X E Wenchang 2009-11 4.60+0.54 3.3086 3.5366(3.1450~3.8448) 1.59
g KK Acetamiprid
HURSL & SS - 2.45+0.27 4.3199 32.7043(27.1892~37.5920) -
] Danzhou 2009-11 1.64+0.16 5.8005 140.1831(116.9781~172.5508) 4.29
= . Sanya 2009-11 1.59+0.15 3.5996 65.6554(53.0983~78.6611) 2.01
%7K Lingshui 2009-11 1.52+0.17 3.4500 33.1399(25.8449~40.8021) 1.01
B Qionghai 2009-11 2.15+0.19 1.8725 57.0339(49.2250~ 66.6460) 1.74
X E Wenchang 2009-11 2.78+0.23 5.2957 100.4183(88.4953~113.9629) 3.07
Nk UK Imidacloprid
UK R SS - 1.79+0.21 2.5751 27.9092( 23.0673 ~34.2059) -
&M Danzhou 2009-11 4.70+0.51 0.7972 90.9042(85.1785~96.5420) 3.26
& Wenchang 2009-11 1.94+0.21 10.1431 53.1788(44.6939 ~62.0603) 1.91
FI4ETE 2 Abamectin
U R SS - 1.47+0.18 4.2113 23.0994(18.3114~28.8482) -
= Sanya 2009-11 1.55+0.18 6.5613 26.6902(20.0092~33.2863) 1.55
7K Lingshui 2009-11 1.84+0.18 5.1539 52.4718(44.2761~62.4054) 2.27
B Wenchang 2009-11 1.73+0.17 2.9287 34.4087(28.8693 ~41.4575) 1.49
&2 FEMEIRET X SRR B L
Table 2 Resistance selection on A.dispersus to chlorpyrifos
i A RAL Hlz LCsy(95% BAEIR) Bk
No. of generations selected Slope+SE LCsy(95%FL) (mg - L") Resistance, x-fold
0 2.66+0.25 2.1113(1.8305~2.4442) 1.00
1 4.53+0.43 3.7141(3.4338~3.9993) 1.76
2 4.21+0.37 3.6858(3.3945~3.9761) 1.75
3 5.33+0.46 4.2002(3.9493~4.4830) 1.99
4 4.03+0.49 4.3907(4.0480~4.7118) 2.08
5 3.03+0.29 4.8505(4.3792~5.3412) 2.30
6 3.34+0.34 5.1579(4.6662~5.6967) 2.44
CK 2.69+0.23 1.8733(1.2288~2.8429) 0.89
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Table 3 Resistance in field population in A.dispersus to chlorpyrifos

W05 B[R (4F - ) B RS LCso(95% EARIR) BUPER
Test time ( year—month) Efficacy (%) Slope+SE LCs,(95%FL) (mg - L") Resistance, x-fold
2009-06 90.8 2.66+0.25 2.1113(1.8305~2.4442) 1.00
2009-07 91.6 8.78+0.70 3.6465(3.4951~3.8004) 1.72
2009-08 88.9 6.39+0.60 3.1894(2.9723~3.3856) 1.51
2009-09 87.4 2.78+0.32 3.8577(3.2946~4.3730) 1.83
2009-11 92.5 5.40+0.48 6.0577(5.6874~6.5122) 2.86
2009-12 86.7 4.96+0.65 7.6373(6.2460~ 14.3248) 3.62
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