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Resistance to beta-cypermethrin and chlorpyrifos in populations of
Apolygus lucorum from the Yellow and Changjiang
River Cotton Growing Areas of China

LIU Jia™"~ LI Tian-Tian HUANG Jia-Mei KANG Zhao-Kui YANG Yi-Hua
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(College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China)

Abstract [Objectives] To investigate insecticide resistance levels in different Apolygus lucorum populations and to thereby
improve both the chemical control of this pest and resistance management. [Methods] Samples of 4. lucorum populations
were collected from the Yellow River Cotton Growing Area (YRCA) and the Changjiang River Cotton Growing Area (CRCA)
between 2011 and 2014 and their resistance to beta-cypermethrin and chlorpyrifos measured in a glass-vial bioassay. [Results]
Compared with a susceptible laboratory strain (SLF), populations from Nanjing in Jiangsu Province and Chuzhou in Anhui
Province (CRCA) were still susceptible to the two insecticides (< 5-fold resistance), but populations from Yancheng in Jiangsu
Province (CRCA) had low levels of resistance to beta-cypermethrin (3.4-8.5 fold resistance) and chlorpyrifos (3.3-5.8 fold
resistance). However, populations collected from Anyang in Henan Province, Binzou in Shandong Province and Cangzhou in
Hebei Province (YRCA) had developed low to middle levels of resistance to beta-cypermethrin (7.1 - 22 fold) and chlorpyrifos
(5.2-20 fold). [Conclusion] Variation in susceptibility to the 2 insecticides was less than 3 fold between years for each of the
6 monitoring locations. Differences in resistance levels between populations in the YRCA and CRCA may be attributed to the
history and the amount of insecticide used locally to control A. lucorum.
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Table 1 Collection information of Apolygus lucorum
field populations
Lygus hesperus Knight
Collection area Host plant
Leigh et al. #  Humulus scandens
1977 Cleveland and Furr 1980 Snodgrass . Gossypium hirsutum L.
Binzhou, Shandong o ophus iuiuh
1996b Hollingsworth ef al. 1997 Snodgrass and Zizyphus jujuba
Scott 2000 Snodgrass et al. 2009 Gossypium hirsutum
Cangzhou, Hebei Zizyphus jujuba
Gossypium hirsutum
Guoetal. 2010 Anyang, Henan
2013

Artemisia lavandulaefolia

Chuzhou, Anhui Medicago minima

2012

Gossypium hirsutum

Yancheng, Jiangsu Vicia villosa

.. . Gossypium hirsutum
Nanjing, Jiangsu
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Table 2 Resistance to beta-cypermethrin in field populations of Apolygus lucorum

(95% ) +
Collection area Year LCs0 (95%FL)(mg/L) Slope+SE Resistance ratio

2011 34.64(23.44-49.16) 3.07+0.65 3.4

2012 59.92(39.55-96.73) 2.00+0.25 5.8

Yancheng 2013 87.30(56.09-171.22) 2.5140.38 8.5

2014 71.28(55.22-89.95) 2.79+0.43 6.9

2011 30.11(24.11-39.58) 3.31+0.63 2.9

2012 46.23(28.11-61.19) 2.45+0.58 45

CRCA Nanjing 2013 38.91(28.25-57.45) 1.73+0.35 3.8
2014 36.58(27.69-50.14) 2.05+0.36 3.5

2011 30.71(23.40-42.31) 2.02+0.35 3.0

2012 11.20(8.51-14.50) 2.38+14.50 1.1

Chuzhou 2013 12.56(8.91-16.99) 1.77+0.30 1.2

2014 6.86 (4.70-9.11) 2.15+0.38 0.7

2011 75.50(52.34-114.0) 2.45+0.30 7.3
2012 112.39(86.78-132.93) 6.00+1.34 11.0

Anyang 2013 96.02(74.36-122.32) 2.50+0.38 9.3

2014 91.77(66.01-123.59) 1.91+0.34 8.9

2011 253.71(191.76-350.70) 2.16+0.35 25.0

2012 161.82(104.57-223.70) 2.40+0.29 16.0

YRCA Binzhou 2013 174.29(131.70-222.40) 2.26+0.41 17.0
2014 173.53(134.38-220.26) 2.43+0.42 17.0
2011 224.30(145.55-358.91) 1.80+0.21 22.0

2012 99.69(81.05-120.61) 3.37+£0.44 9.7
Cangzhou 2013 118.62(83.54-170.14) 1.67+0.31 11.0
2014 103.30(74.10-142.25) 1.84+0.32 10.0

SLF 10.33(7.01-13.52) 2.10+0.40 1.0

CRCA, Changjiang River Cotton Growing Area; YRCA, Yellow River Cotton Growing Area. The same below.
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Table 3 Resistance to chlorpyrifos in field populations of Apolygus lucorum
(95% ) +
Collection area Year LCs0 (95%FL)(mg/L) Slope+SE Resistance ratio

2011 3.86(2.97-5.86) 2.68+0.55 33

2012 4.50(2.59-8.51) 2.90+0.38 3.8

Yancheng 2013 7.21(4.88-14.77) 1.73+0.37 6.1

2014 6.80(4.94-9.86) 2.06+0.38 5.8

2011 2.13(1.57-3.70) 2.48+0.56 1.8

2012 1.89(1.10-2.74) 1.84+0.4 1.6

CRCA Nanjing 2013 2.26(1.37-3.75) 3.40+0.53 1.9
2014 2.12(1.63-2.77) 2.31+0.37 1.8

2011 1.01(0.85-1.17) 4.70+0.72 0.8

2012 1.08(0.87-1.34) 3.26+0.47 0.9

Chuzhou 2013 2.06(1.67-2.64) 2.94+0.45 1.7

2014 0.60(0.36-0.86) 1.48+0.31 0.5

2011 6.80(4.29-11.59) 2.10+£0.28 5.8

2012 10.06(7.51-12.74) 3.67+0.86 8.5

Anyang 2013 9.73(7.38-13.96) 2.21+0.38 8.2

2014 6.08(4.53-8.42) 1.98+0.33 5.2
2011 23.67(15.78-39.30) 1.74+0.24 20.0
2012 21.50(18.51-25.46) 3.34+0.47 18.0
YRCA Binzhou 2013 15.77(8.56-26.63) 2.2240.37 13.0
2014 16.44(12.24-21.88) 2.03+0.39 14.0

2011 6.46(4.82-8.51) 2.14£0.40 5.5
2012 16.10(12.19-25.10) 2.09+0.40 14.0
Cangzhou 2013 13.32(8.79-20.27) 4.39+0.60 11.0
2014 13.29(10.05-18.23) 2.11+0.34 11.0

SLF 1.18(0.79-1.68) 4.33+0.81 1.0

SLF
35
Zhang et al. 2009 2012 SLF
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