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Dynamics in imidacloprid resistance in field population of
Nilaparvata lugens ( Hemiptera: Delphacidae)

WEN Yu-cong', FAN Kai-hua', SHI Ci', MU Lan-fang’, HAN Zhao-jun'*

(1. Key Laboratory of Monitoring and Management of Plant Diseases and Pests, Ministry of Agriculture, Nanjing Agricultural
University, Nanjing 210095, China; 2. Wujiang Station of Plant Protection, Wujiang 215200, China)

Abstract: Three field populations ( Nanjing Jiangsu, Wujiang Jiangsu, Anqing Anhui) were continuously monitored in different
years, and some related strains were also subjected to fitness analysis in this work. The results showed that imidacloprid resistance
in field populations of brown planthopper (BPH) (RR 37.4 -87.3) had not changed much as compared with that in 2005 (RR
26.6 —147.8), though imidacloprid had been limited to use for controling this pest for 3 years. However, the study with life ta-
bles demonstrated that the resistant strain exhibited very low relative fitness (0. 191). This means that imidacloprid resistance was
unstable in heterozygous populations. When insecticide sprays were suspended, BPH could recovery its susceptibility to imidaclo-
prid. Discussion found that two possible reasons could explain why no susceptibility recovery was found in the field population of
BPH. Firstly, imidacloprid was still used somewhere, especially for control of the white-backed plant hopper in the early season,
which could sustain the imidacloprid resistance of BPH. Secondly, the substitute insecticides could have some cross-resistance with
imidacloprid.
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Table 1 Variations in resistance to imidacloprid in Nilaparvata lugens from Nanjing, Wujiang and Anqing during
the period 2005 to 2008

SRR 1] Hi X WA B (95% EIFH) / FES BUPERTEL
Collected year Areas Generations detected ~ (ng - pest ~') LDs, (95% FL) Slope  Resistance ratio (RR)

R & Susceptible strain 0.12 (0.10 ~0.15) 1.551 1.0

B 5T Nanjing 3 6.68 (5.86~7.59) 3.538 54.5

2005 Y1 Wujiang 3 18.12 (15.99 ~20.55) 3. 698 147.8
K Anging 2 3.27 (2.13 ~5.01) 1. 159 26.6

4 5L Nanjing 3 7.18 (5.57~9.11) 1.229 59.8

2006 5V Wujiang 3 7.81 (6.65~9.18) 1.975 65. 1
ZZ PR Anqing 2 4.49 (2.90 ~6.95) 1. 147 37.4

4 5% Nanjing 4 9.71 (7.80~12.08) 1. 350 80.9

2008 5eYT. Wujiang 4 10.48 (8.78 ~12.51) 1. 820 87.3
42K Anqging 3 7.51 (6.24 ~9.04) 1. 562 61.1
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Table 2 Life tables of the susceptible strain, susceptibility recovery strain and resistant strain of N. lugens

ZH [0 TEN TR i 7 ERESLES
Parameter Susceptible strain Susceptibility recovery strain Resistant strain
F9E & Neonate number 100 100 100
2 oy R A th 779T /0
Sl o neoat 6 2 55,6224 2.145.2 57,1249
A A PR
Ziﬁﬁﬁisﬁﬁiiﬁ?{i‘ Z”m 89.5 %2, 3¢ 73.2+7.4" 66.3 6.5"
P2/ % Emergence rate 87.3 +1.2° 78.3 +4.7" 63.0 6. 8¢
WEHLEE ]/ % Female ratio 51.1+0.8° 50.5 +1.0° 50.2 £0.9°
AR Fecundity (eggs per female) 307.3 £17.7° 288.5 +9.3° 127.5 +11.6"
4L/ % Hatchability 85.5+2.0° 82.0+0.6" 40.0 +3.7"
TALERE (N) Predicted number of offspring 13 426. 1 11 946. 8 2 560.2
PSR B E%0 (1) Population trend index 134.3 119.5 25.6
FIXFiE S B Relative fitness 1 0. 889 0. 191

H: FATARRE/NG FERRAE0.05 /K 2R B E (£LHEIE) ., Values in the same row with the same letter do not differ significantly at

a=0.05 (Duncan’s tests).
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