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Lethal Responses of Allozyme Genotypes of Oxya Chinensis Towards Cyhalothrin
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Abstract: Outbreaks of swarming grasshopper Oxya chinensis in China have been increasing in recent ten years. A population of the
species from Jinyuan District, Taiyuan, China were found to be polymorphic loci at Ldh, Gpi and Pgm using horizontal starch gel
electrophoresis, with the mean number of alleles per locus of 3. 3 and the observed mean heterozygosities of 0. 375 ~ 0. 376, re-
spectively. This relatively high polymorphism made it possible for allozyme analysis for exploring the possible mortality difference
among the individuals of various genotypes acutely exposed to cyhalothrin, an insecticide commonly used for grasshopper control. A
total of 551 O. chinensis individuals from this population were injected with cyhalothrin  (0.53 g * kg™') to abdomen to achieve a
mortality of 47. 2% after 48 hours. The allozyme analysis was then employed to determine the number of each genotype for both
surviving and dead individuals. The differential mortality among the allozyme genotypes of O. chinensis was compared between
surviving and dead groups of the grasshopper. At the loci of Ldh and Gpi, cyhalothrin displayed random lethal effects on each
genotype, and no correlation between the genotype and lethality was observed ( P > 0. 05). However, the differential selective ef-
fects on the genotypes were observed at Pgm locus. It was found that the mortality among the individuals varied depending on geno-
type, i.e. 62% (Pgm —AA), 24% (Pgm —AB), 48% (Pgm -BB), 48% (Pgm —BC) and 52% (Pgm — CC), respectively.

Contingency table x2 tests showed the significant genotypic effects on the surviving and dead groups in the following genotype pairs:

Pgm — ABvs. Pgm — AA, Pgm — AB vs. Pgm — BB, Pgm — AB vs. Pgm - BC, Pgm — AB vs. Pgm — CC. Under the scenarios of 1)
the presence of uniform hiological characters other than Pgm genotypes, and 2) the presence of allelic interaction and heterozygote vigor
for Pgm — A and Pgm — B, it is expected that the mortality of Pgm — AB to be significantly different from those of Pgm — AA and Pgm —

BB, assuming no significant difference existing in the latter two homozygotes. The data obtained in this study were found consistent
with such reasoning, which suggested certain correlation of Pgm — AB genotype to the grasshopper species” resistance to the pesticide
cyhalothrin. The data imply that the increased Pgm — AB genotype and perhaps Pgm — B allele frequency in a population may be useful
as the potential resistant biomarker to pesticide cyhalothrin. This preliminary results calls for more scrutinizing through the integration
of other molecular markers and detailed toxicological studies on the cyhalothrin mechanisms, along with ecological characteristics of
the population before the deterministic relationship of the population’ s genetic background and pesticide resistance can be made.
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Table 1 Allele frequency, tests for Hardy — Weinberg (H — W) expectations, observed heterozygosity (H) and fixation index (F) in alive, dead

and initial samples of O. chinensis after injection with cyhalothrin
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A 0.736 0.767 0.751 0.250 0. 261 0.255 0. 067 0. 050 0. 059

B 0. 264 0.233 0.249 0. 668 0.676 0. 672 0. 842 0. 850 0. 846
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Table 2 Genetic Variability at three loci in alive, dead and initial samples of O. chinensis after injection with cyhalothrin
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WILRREAR 513.3(7. 1) 3.3(0.5) 0.376(0.078) 0.436(0.074)
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Table 3 Comparison of the mortalities of the individuals with dif-
ferent genotypes at threepolymorphic loci of O. chinensis after in-

jection with cyhalothrin
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Ldh Gpi Pgm
AA 0.51(293) " 0.38(34) 0.62(13)b
AB 0.45(210) 0.53(200) 0.24(34)a
BB 0.48(27) 0.47(219) 0.48(426)b
BC 0.40(70) 0.48(44)b
CC 0.52(27)b
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