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Laboratory selection and inheritance mode of resistance to

spinosad in the western flower thrips Frankliniella occidentalis
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Abstract The response of western flower thrips Frankliniella occidentalis (Pergande) to selection for resistance to
spinosad under laboratory conditions and the mode of inheritance of spinosad resistance was investigated. After more than
2 years of selection resistance to spinosad in the selected strain increased 30-4old compared to the original strain and
80. 8fold compared to the susceptible strain. The progeny of reciprocal F1 crosses (resistant male x susceptible female and
resistant female X susceptible male) responded similarly in bioassays with values of 0.51 and 0.42 for D (degree of
dominance) respectively indicating that resistance was autosomal and incompletely dominant. Analysis of dose-response
lines indicates that there were no plateaus at 50% mortality of backcross progeny (F1 x susceptible strain) and at 25%
and 75% mortalities of self-cross of backcross progeny. Chi-square analysis of the resistance of progeny from backcrosses
(F1 x susceptible strain) and self-cross of backcrosses suggest that resistance to spinosad is probably controlled by several
genes.
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Table 1 Laboratory selection for spinosad resistance in Frankliniella occidentalis
95%
NO. of generations Selection LC,,/ (mg/L) 95% confidence ( ) . .
selected Dose (mg/L) interval Slope (SE) Resistance ratio
G, _ 0.013 0.009 -0.017 2.375 (0. 150) 1. 000
1 0. 100 0.014 0.010 -0.019 1.424 (0.152) 1.076
2 0. 100 0. 025 0.017 -0.037 1. 824 (0.224) 1.923
3 0. 100 0.079 0.057 -0. 108 2.157 (0.239) 6.077
4 0.200 0. 161 0.062 -0. 424 1.314 (0.281) 12. 384
6 0.200 0.182 0. 050 -0. 658 0.971 (0.242) 14. 000
8 0. 300 0.200 0.120 -0. 336 1.103 (0. 146) 15.385
9 0. 300 0.217 0.127 -0.371 1. 114 (0. 147) 16. 692
10 0. 300 0.221 0.126 - 1.220 1.129 (0.331) 17. 000
11 0. 300 0.233 0.179 -0. 304 1. 803 (0.164) 17.923
12 0. 300 0.281 0.215 -0.367 1.877 (0.173) 21.615
13 0. 400 0.312 0.253 -0.384 2.310 (0.177) 24.000
14 0. 400 0.360 0.292 -0. 443 2.307 (0.182) 27.692
15 0. 400 0.390 0.308 -0.563 2.516 (0.290) 30. 000
= LG, ( )/ LG, ( ).

Resistance ratio = LC,, (resistance population) / LC,,(susceptive population).
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Table 2 Toxicity of spinosad against the susceptible strain the resistant strain and the progeny of

reciprocal crosses of Frankliniella occidentalis

LC,, (95% )
. LC,,(95% confidence interval) / ( ) . . ) .
Population ’ Slope (SE) Resistance ratio Degree of dominance
(mg/L)
(S) 0. 005 (0. 004 -0.007) 2.043(0.221) 1. 000 —
(R) 0.396(0.263 -0.616) 2.370(0.240) 80. 816 —
F(R? xS4&) 0.136(0.110 -0. 170) 1.978(0.251) 27.755 0.512
F, (8¢ xR &) 0.113(0.091 -0. 173) 2.384(0.296) 23. 061 0. 426
: = LC,, (R F))/ LC,(S)-
Resistance ratio = LC, (R or F|) / LC4,(S).
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