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Resistance reduction to lambda-cyhalothrin and activity change of multi-
function oxidases in the beet armyworm Spodoptera exigua under non-

selection pressure in the laboratory
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Agricultural University Tan' an Shandong 271018 China 2. Key Laboratory of Monitoring and Management
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Abstract Larvae of the beet armyworm  Spodoptera exigua Hiibner  originally collected from the field of
sugar beet were reared on artificial diet and evaluated for resistance to lambda-cyhalothrin for 43 generations
under laboratory condition without exposure to any insecticide under non-selection . Lambda-cyhalothrin
showed LDy, value of 0.9672 pg/larva at F, generation and decreased gradually in onward generations
resulting in LD, value of 0.0325 pg/larva at F,; generation by using topical application and the resistance
level of the non-selected strain decreased from 4 836.0-fold to 162.5-fold compared with the susceptible
strain. In leaf dipping bioassay lambda-cyhalothrin exhibited LCyy value of 185.6 mg/L at F, generation and
decreased gradually to onward generations with LCs, value of 9.2 mg/L at F,; generation. Correspondingly the
resistance level of the non-selected strain decreased from 964 .7-fold to 47.8-fold compared with the susceptible
strain. Though decreased 29.8-fold topical application or 20.2-fold leaf dipping bioassay from F, to F;

generation the resistance levels of F,; generation was still quite high and this indicated that it was very
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difficult for the beet armyworm to recover the sensitivity to lambda-cyhalothrin. Activities of four
monoxygenases 1. e. methoxyresorufin O-demethylase MROD  ethoxyresorufin O-deethylase EROD
arylhydrocarbon hydroxylase AHH and aldrin epoxidase AE  of F, F, and F,; generation were compared
with that of the susceptible strain respectively. Compared with the susceptible strain the activities of MROD
and AE in midguts in the 5th instar larvae of F, generation was significantly higher but those of F,, and F,
generations showed no significant difference. Similarly the activities of EROD and AHH of F, F, and F,
generation were also significantly higher compared with the susceptible strain. The results suggested that the
resistance of S. exigua to lambda-cyhalothrin was closely correlated with multi-function oxidase which may
play different roles at different resistant levels.
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Table 1 Progression of resistance to lambda-cyhalothrin in the 3rd instar larvae of Spodoptera exigua

under laboratory condition for 43 generations without exposure to any insecticides

Topical application Leaf dipping bioassay
LDy, :

Generations Slopeb g o5 %z‘ﬁma RR Slopeb chsg o f%/LL RR
R F 2.1163 0T s 4836.0 2.2893 s 964.7
F, 2.2071 o 4527.0 2.0840 305t 6 885.7
Fy 1.9755 056051 o0 4149.0 1.7383 s e 812.2

F, 2.0569 oami 3085.5
fs 18284 0.5271 2 0.735 2790 17048 103.6-157.7 657.3
Fy 2.1142 0o o 1758.5 2.0339 i 434.0
F, 1.6671 Gy, 385.6
Fy 1.8387 o1t s 915.5 1.8063 PR 260.3

B 1.7964 0.09% 1—3%)8 1690 664.0
Fio 21059 0.06(5)40—882.1093 #1.0 1.9092 25.;)0—.26.5 1590
Fi 17530 e 516.0 1.7645 o 121.6
s 1.9076 0.06(3)9.10—7?)%0953 1.0 17077 15 ég— 32.3 94-6
Fis 1.7436 0 1o s 3115 1.9114 sl 12.7
Fao 1.8639 0.0 o 243.5 1.6622 a0y 84.2
Fag 2.0651 000050 o 203.0 1.6004 o4 s 62.6
Fo 18480 0.0225()—3?)6.0470 178.0 17652 6.98—. ?0.2 -6
Fys 2.0061 0.0 e 209.0 1.8803 oo 59.6
Fig 1.7047 0.0 s 166.5 1.7935 T, 54.3
Fa 18660 0.0238 - 0.0467 1745 16864 635 10.6 -6
Fiy 1.8985 0.0 B o 162.5 1.7603 R 47.8

R Y T Y

S Susceptible strain R Resistant strain  RR Resistance ratio.
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Table 2 Comparison of monooxygenase activities of a lambda-cyhalothrin resistant

strain in different generations with a susceptible strain of Spodoptera exigua

P450 Monooxygenase activity
-0- -0-
Generations Methoxyresorufin O-demethylase ~ Ethoxyresorufin O-deethylase Arylhydrocarbon hydroxylase Aldrin epoxidase
pmo} min~" mg~! pmot min~" mg~! nmol min~" mg~! nmot min~" mg~!

R F 12.09+1.87b 10.33+£2.03 b 4.65+1.46b 1.13+0.38 b

Fy 9.53+1.07 a 7.61+1.36 b 3.80+0.46 b 1.03+0.08 a

Fy 9.60+1.24 a 6.98+1.54 b 4.09+1.13 b 1.01+0.05 a
S 9.43+1.06 a 5.93+0.85 a 3.05+0.46 a 0.98+0.07 a

Note P<0.05 Means in the same column followed by different letters are significantly different P <0.05 by
DMRT. R Resistant strain S Susceptible strain.
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