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Frequency of Bt resistant alleles in wild cotton bollworm populations
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Abstract [Objectives] To determine changes in sensitivity to the CrylAc toxin in Helicoverpa armigera (Hiibner)
(Lepidoptera: Noctuidae) in the Xinxiang cotton growing region, Henan Province. [Methods] The frequency of alleles
conferring resistance to CrylAc toxin and the relative average development rates of H. armigera collected in Xinxiang were
assessed from 2013-2016 using the F, and F, offspring, iso-female lines, combined discrimination dose method. [Results]
From 2013-2016, the frequency of resistant genes in Xinxiang fluctuated between 0 and 0.002 12 and there was no significant
increase from 2013 to 2016. Based on the relative average development rates of H. armigera larvae in F; tests, a substantial
decrease in CrylAc tolerance was found over the 3 years period. [Conclusion] The results of our 3 years study suggest that
the frequency of resistant alleles is low and that H. armigera in the Xinxiang region are still sensitive to Bt cotton. A decrease
in the area planted in Bt cotton may have delayed the development of resistance to Bt cotton in this region.
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Table 1 Relative average development ratings for
larvae of Helicoverpa armigera F; and F, generation

female lines in Xinxiang population

Relative average development rating per line

Year F, F,

F, generation

F, generation

2013 0.506 + 0.005 a —
2015  0.448 £0.008b B 0.529+0.016 A
2016  0.422+0.009 ¢ B 0.498 £0.014 A
F,

F, P=0.05

Data followed by the small letters in same column indicate
no significant difference in different years, while with
capital letters in same row indicate no signicant difference
between F, generation and F, generation in same year (P =

2
2/ 236 x 4 = 0.00212 2
2015 F,
0.8 F,
0.8
0/ 230x4 =0 2
2016 F,
1
0.8 F,
0.8

0/ 219x4 =0 2

3 Wwig
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CrylAc
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Table 2 Estimates of resistance (R) allele frequency from responses of
Helicoverpa armigera to 1.0 pg of CrylAc per mL of diet
F, F, generation bioassay F, F, generation bioassay
Year Total >0.8% Total >(.8% Estimated rallele frequency
2013 236 2 — — =0.002 12
2015 230 0 34 0 0
2016 219 1 28 0 0
* F, F, =0.8

* Moth is regarded as individual with resistance allele if the relative average development ratings of its F line and F, were

more than 0.8.
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