Chinese Journal of Applied Entomology 2016, 53(6): 1250-1254. DOI: 10.7679/j.issn.2095-1353.2016.155

3E 312 1R AR EE a0 7 MR A 3 A% T Y
M R AR AR

MEET ERE N&R® WEA £F2T KAk

100193
W OE [BM] Bradysia odoriphaga
[53%] 3
(ER54%
il 4 3
3 7- -O- ECOD
3.89+0.31 pmol/ mg-pro-min PBO
2.64 1.08 P450s
%82

Neonicotinoid insecticide resistance in Bradysia odoriphaga
Yang et Zhang

CHEN Cheng-Yu WANG Cui-Cui GUO Jing-Jing XU Guo-Sheng
SHI Xue-Yan'~ SONG Dun-Lun

(College of Plant Protection, China Agricultural University, Beijing 100193, China)

Abstract [Objectives] To clarify the level of resistance of Bradysia odoriphaga to neonicotinoid insecticides and the
mechanism responsible for this resistance. [Methods] Larvae of B.odoriphaga were collected from different regions of
China and their sensitivity to three neonicotinoids; imidacloprid, thiamethoxam and clothianidin, examined. In addition, the
P450s-related resistance mechanism to neonicotinoids was explored. [Results and Conclusion] Four field populations of B.
odoriphaga had different resistance levels to the three neonicotinoids tested. Among these populations, the TS population had
the highest resistance to all three neonicotinoids. ECOD activity of the TS population was (3.894+0.31)pmol/(mg-pro-min),
higher than that of the SS population. Moreover, the synergic ratio of PBO to imidacloprid toxicity in the TS population was
2.64, which was higher than that of the susceptible population to PBO (1.08). This suggests that elevated P450s activity is
related to imidacloprid resistance in B. odoriphaga larvae.
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Tablel Resistancelevelsof Bradysia odoriphaga larvaeto neonicotinoid insecticides

Insecticide Population N + Slope+SE 7 df P LCso(mg/L) 95% CI (mg/L) RR
BD 459 7.70+£0.67 212 3 055 13.90 13.33-14.45 3.88
Imidacloprid XC 357 8.31£0.99 1.66 3 0.65 24.06 23.06-25.01  6.72
WF 396 4.35%0.65 097 3 081 11.69 10.52-12.59  3.27
TS 453 6.78+0.64 326 3 035  54.05 51.53-56.46 15.10
SS 348 2.44+0.25 11.13 3 0.01 3.58 1.82-5.83  1.00
BD 420 6.72£0.77 084 3 084 21.67  20.72-22.68 2.00
Thiamethoxam XC 447 8.47+0.87 312 3 037  40.44 39.06-41.88  3.73
WEF 435 9.29+1.03 093 3 082 2785 26.99-28.79  2.57
TS 456 17.16+1.89 035 3 095 87.84 86.26-89.30  8.10
SS 444 3.79+0.43 341 3 033  10.84 9.94-11.70  1.00
BD 381 3.2340.36 143 3 070 10.08 9.14-11.20 7.8
Clothianidin XC 453 6.79+0.74 388 3 028  13.38 12.83-13.99  10.45
WF 453 3.38+0.41 030 3 0.96 8.28 7.62-9.05  6.47
TS 446 6.36+0.80 261 3 046 3741 35.62-39.10 29.23
SS 442 2.02+0.26 275 3 043 1.28 1.11-1.48  1.00
BD XC WF TS SS

BD represents Baoding population, XC represents Xuchang population, WF represents Weifang population, TS represents
Tangshan population, SS represents sensitive population. The same below.
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Fig. 1 Comparison of the ECOD activities between
Tangshan (TS) and sensitive (SS) populations

TS S * P450s
ECOD P<0.05 t-
TS represents Tangshan population, SS represents sensitive Musca domestica PBO
population. Histograms with asterisks (*) indicates
significant difference between two populations in ECOD LCso 32 mg/L 3.7 mg/L
activities (P<0.05, Student’s t-test). P450s
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Table2 Synergic effects of PBO on imidacloprid toxicity to Bradysia odoriphaga larvae
Population N + Slope+SE 7 df P LCso(mg/L) 95% CI (mg/L) SR
TS 398 7.84+0.82 1.60 3 0.66 20.48 19.68-21.36 2.64
SS 428 1.54+0.19 5.00 3 0.17 3.32 2.74-4.08 1.08
1.88 P450s Markussen MDK, Kristensen M, 2010. Cytochrome P450
monooxygenase-mediated neonicotinoid resistance in the house
fly Musca domestica L. Pesticide Biochemistry and Physiology,
ECOD 98(1): 50-58.
ECOD Mei ZX, Wu QJ, Zhang YJ, Hua L, 2003. The biology, ecology and
management of Bradysia odoriphaga. Entomological Knowledge,
PBO 40(5): 396-398. [ , , , , 2003.
264 1.8 » 406
396-398.]
P450s Mu W, Ding Z, He MH, Guo H, Liu F, 2002. Bioassay technique of
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