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Monitoring theresistance of field populations of Bradysia odoriphaga
Yang et Zhang in the main leek producing areasin China

DING Qian”~ WANG Yi-Ting~~ LIU Jun-Jiec SHI Xue-Yan GAO Xi-Wu SONG Dun-Lun""
(Department of Entomology, China Agricultural University, Beijing 100193, China)

Abstract [Objectives] To establish susceptible toxicity baselines of Bradysia odoriphaga Yang et Zhang to 10 insecticides,
and monitor the resistance of field populations of B. odoriphaga collected from 7 main leek producing areas in 4 provinces to
6 insecticides. [Methods] The stomach-contact combination toxicity method was employed to determine the toxicity of
insecticides to 3™ instar larvae of B. odoriphaga. [Results] We established susceptible toxicity baselines to several
insecticides including, Neonicotinoids, Organophosphates, Pyrethroids, Insect Growth Regulators and Azoles. The results
show that resistance of field populations of B. odoriphaga to organophosphate insecticides is very common in the 7 areas
surveyed, and that populations in Zhengzhou, Henan had the highest resistance to chlorpyrifos and phoxim. With the exception
of the Zhengzhou Henan population, which had moderate resistance to cypermethrin, all other populations surveyed were
sensitive to cypermethrin. The resistance of B. odoriphaga populations to neonicotinoids were generally low or moderate, but
the population from Lipo Shandong had high resistance to thiamethoxam. [Conclusion] Susceptible toxicity baselines of B.
odoriphaga to 10 insecticides were established and provide a reference for managing pesticide resistance in this pest.
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Tablel Bradysia odoriphaga sampling information

Sampling time

Sampling location

Planting pattern Stage of insect

1 20160417
2 20160424
3 20160426
4 20160408
5 20160520
6 20160424
7 20160520

Liaocheng City, Shandong Provice

Matou Town, Zouping County, Shandong Provice

Guxing County, Zhengzhou City, Henan Provice

Dongguan Village, Dingzhou City, Hebei Provice

Laoting County, Tangshan City, Hebei Procice

Zhongnan Town, Zhouzhi County, Shaanxi Provice

Yangling District, Xian City, Shaanxi Provice

Pupa
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Larva
Outdoor leek
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SPSS Statistics 18
251 C 75%£5% RR = LCso/
LCs
. 3 3.1~5
1.3 iR
5.1~10
40.1~160 160
Phoxim 92% 1991
Imidacloprid 95.3% 2 gﬁ% —,:jﬁ*ﬁ
2.1 10 FhR B IESEIR IR E R A HURE LK
Thiamethoxam 97% Bair
8 2
Clothianidin 97%
Cypermethrin
97% 2
Cyfluthrin
95.1% LCs 1.908
Hexaflumuron 95% 1.495 1732 pg/mL
LCs 3.624 ng/mL
Chlorfluazuron 96% 3.684 pg/mL
LCsg 35.719 pg/mL
Chlorfenapyr 97% 13.677 pg/mL
LCs 0.987 pg/mL 0.401
pg/mL LCs 18.127
14 FBHMNEFHZ* pug/mL
3 2.2 2016 £ 7 MEFREFRIERBREWRE
2002 Az
0.1%

Triton X-100

24 h

X-100

20 0.1%

10 000 mg/kg

3

Triton

7 6 37

LCsg 37.494 pg/mL
23.521 pg/mL
LCs 15.440 pg/mL

70.546 pg/mL
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Table2 Baselines of Bradysia odoriphaga to 10 insecticides
Toxici LCs (95%CL) o
Iinseticide Chemical name =) oxicity £ (df) (ng/mL) oetlhicient o
regressmn Correlatlon
1-6- - N- 1.876%-0.526 4.475(3)  1.908(1.413-2.391 0.964
Imidacloprid -2- y=1.876%=0. A7) 908(1.413-2.391) ’
(E)-1-2- -1.3- > 1.047%=0.183 1.652(3)  1.495(0.762-2.287 0.950
Clothianidin )3 2a- y=108 %0, 65203) - 1.495(0.762-2.287) '
3@ 13- ) 12230292 2.762(3)  1.732(1.018-2.442 0.938
Thiamethoxam -1,3,5- -4- ( ) y=1.225%0. 7623) 732(1.018-2.442) ’
0.0- 0-356- -2 1.015%-0.568 3.985(3)  3.624(0.154-9.212 0.760
Chlorpyrifos ) y=107%0. 9853) 624(0.154-9.212) '
, O-a- -0 y=3.65%-2.067 5.419(3)  3.684(3.193-4.221) 0.965
Phoxim
L 322 ) 2.189%=3.399  6.687(3) 35.719(23.326-59.782 0.944
Cypermethrin o (- )- y=2. 189, 687(3)  35.719(23.326-59.782) '
2.2- 3.2- 333 -l-
_ ) -o- -3 y=1.696x-1.926 17.427(3) 13.677(4.609-137.135)  0.823
Cyfluthrin )
- 35 -4-(3- -5-
2- ) 3-(2,6- y=0.747x+0.004 3.974(3) 1.309 0.954-2.017 0.968
Chlorfluazuron )
(RS)-5- -1-(2,6- -a,a,a-
. )-4- y=0.582x+0.231 7.971(3) 0.794 0.48-1.469 0.780
Hexaflumuron 3
2 1 2.050x-2.579 6.680(3) 18.127(11.667-31.387 0.945
Chlorfenapyr )-5-( ) -3- y=2.050%=2. 68003) 127(11.667-31.387) ’
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Table3 Theresistance of field Bradysia odoriphaga collected from seven regions
+ 95% CL P Resist
. . esistance
Insecticdes Populations SlopexSE LCso (ng/mL) £(df) multiple
. . 1.876+0.236 1.908(1.413-2.391) 4.475(3) 0.215 1.00
Imidacloprid ~ Sensitive strain
. i 2.841+0.381 6.344(4.387-8.370) 11.113(5) 0.049 3.33
Dingzhou, Hebei
. . 2.769+0.297 14.840(12.554-17.852) 3.513(3) 0.319 7.78
Laoting, Hebei
2.255+0.261 18.869(15.667-23.189) 0.569(3) 0.904 9.89
Zhengzhou, Henan
) 3.597+0.406 9.680(8.339-11.134) 1.183(3) 0.757 5.07
Lipo, Shandong
i 2.765+0.481 37.494(28.798-49.125) 13.884(5) 0.016 19.65
Liaocheng, Shandong
. . 3.494+0.408 6.534(5.540-7.631) 1.703(3) 0.636 3.43
Zhouzhi, Shanxi
i . 2.500+0.266 10.635(2.735-34.775) 18.112(3) 0.150 5.67
Yangling, Shanxi
. . 1.047+0.161 1.495(0.762-2.287) 1.652(3) 0.648 1.00
Clothianidin  Sensitive strain
. ) 1.433+0.234 8.607(5.892-11.130) 3.820(3) 0.282 5.76
Dingzhou, Hebei
. . 2.141£0.352 2.689(1.725-3.566) 1.578(3) 0.664 1.80
Laoting, Hebei
1.600+0.169 1.087(0.798-1.413) 4.756(3) 0.191 0.73
Zhengzhou, Henan
) 0.934+0.320 15.440(4.584-22.743) 5.991(3) 0.112 10.33
Lipo, Shandong
i 3.116+0.719 23.521(11.652-32.943) 27.206(5) 0.001 15.73
Liaocheng, Shandong
2.453+0.280 3.730(3.059-4.524 2.124(3 0.547 2.50
Zhouzhi, Shanxi ( ) 3)
) ) 3.624+0.915 9.803(0.903-15.215) 11.838(3) 0.008 6.56
Yangling, Shanxi
) . . 1.223+0.186 1.732(1.018-2.442) 2.762(3) 0.430 1.00
Thiamethoxam Sensitive strain
. . 3.26+0.417 11.632(9.833-13.684) 5.282(3) 0.152 6.72
Dingzhou, Hebei
. . 1.221£0.233 22.183(15.504-39.338) 2.432(3) 0.488 12.81
Laoting, Hebei
1.838+0.298 4.861(3.137-6.498) 4.973(3) 0.174 2.81
Zhengzhou, Henan
) 0.708+0.181 70.546(35.585-410.786) 6.243(3) 0.100 40.73
Lipo, Shandong
i 1.261+0.209 24.971(17.779-41.735) 0.978(3) 0.807 14.42
Liaocheng, Shandong
3.498+0.496 17.078(14.353-20.019) 5.595(3) 0.133 9.86

Zhouzhi, Shanxi
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4:3% 3 (Table 3 continued)

* 95% CL P Resist
. . esistance
Insecticdes Populations SlopetSE LCs, (ng/mL) 2(df) multiple
. i 0.962+0.266 41.876(17.666-136.350) 7.663(3) 0.054 24.18
Yangling, Shanxi
. . 1.015+0.295 3.624(0.154-9.212) 3.985(3) 0.263 1.00
. Sensitive strain
Chlorpyrifos
. . 1.1824+0.217 1 066.841(736.780-1 911.055) 1.957(3) 0.581 294.38
Dingzhou, Hebei
i . 2.665+0.406 19.798(0.000-39.655) 12.173(3)  0.007 5.46
Laoting, Hebei
2 523.000(1 796.000-4
1.329+40.235 3.152(3) 0369 696.19
Zhengzhou, Henan 382.000) ©)
. 1.051+0.249 372.980(245.999-710.248) 4.963(3) 0.175 102.92
Lipo, Shandong
. 1.080+0.179 106.210(117.154-244.787) 3.624(3) 0.305 29.31
Liaocheng, Shandong
. i 2.061+0.493 74.517(23.277-179.856) 10.013(3) 0.019 20.56
Zhouzhi, Shanxi
. ) 1.626+0.494 32.979(0.0001-95.994) 19.447(3)  0.000 9.10
Yangling, Shanxi
. . . 3.650+0.389 3.684(3.193-4.221) 5.419(3) 0.144 1.00
Phoxim Sensitive strain
. . 2.048+0.555 575.551(273.403-661.990)  11.365(3) 0.010 156.23
Dingzhou, Hebei
) . 1.976+0.329 24.676(14.536-33.843) 6.001(3) 0.111 6.70
Laoting, Hebei
1.266+0.452 2 782.000(------------ ) 14.025(3) 0.003 755.16
Zhengzhou, Henan
. 0.690+0.207  306.280(101.297-1 950.000)  5.891(3) 0.117 83.14
Lipo, Shandong
. 1.59+0.319 14.452(6.141-22.144) 3.054(3) 0.383 3.92
Liaocheng, Shandong
. ) 3.272+0.702 6.854(3.574-14.322) 12.059(3)  0.007 1.86
Zhouzhi, Shanxi
. i 4.951£0.638 4.092(3.585-4.628) 1.754(3) 0.625 1.11
Yangling, Shanxi
) . . 2.189+0.312 35.719(23.326-59.782) 6.686(3) 0.083 1.00
Cypermethrin Sensitive strain
. . 1.814+0.215 188.870(56.832-331.869) 8.380(3) 0.390 5.29
Dingzhou, Hebei
) . 2.355+0.352 9.178(6.808-11.469) 3.398(3) 0.334 0.26
Laoting, Hebei
1.649+0.202 501.107(395.978-637.860) 3.401(3) 0.334 0.46
Zhengzhou, Henan
. 2.316+0.392 37.140(22.551-69.132) 7.152(3)  0.067 1.04
Lipo, Shandong
. 4.508+0.758 14.949(12.461-17.226) 1.932(3) 0.587 0.42
Liaocheng, Shandong
. ) 1.808+0.367 9.403(3.885-18.431) 6.864(3) 0.076 0.26
Zhouzhi, Shanxi
1.563+0.474 145.620 (0.067-929.716) 16.083(3) 0.001 4.08

Yangling, Shanxi
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