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Abstract: Codling moth (CM), Cydia pomonella L., is the most important insect pest of the apple and
has a cosmopolitan distribution. Over 70% of insecticide treatments in apple orchards are currently
used to control CM populations. The intensive use of chemical-based insecticides to control CM has
resulted in resistance to several groups of synthetic insecticides worldwide. Therefore, monitoring
resistant CM populations is of great importance for effective management and control. In this study,
we aimed to find a reliable pattern of differences in the type of control method using a population
genetic and geometric morphometric approach. Three treatments were studied and included pop-
ulations from integrated and ecological (susceptible) orchards and laboratory reared non-resistant
populations. We used single nucleotide polymorphisms (SNPs) markers for detailed whole-genome
analysis. Ninety-four CM individuals were genotyped. Individuals were subjected to standard pop-
ulation genetic analyzes to determine the alteration of individual alleles as a possible consequence
of mutations and the development of resistance. To confirm the genetic results, the forewing mor-
phology of the same ninety-four CM individuals was examined using geometric morphometric
techniques based on the venation patterns of 18 landmarks. The preliminary results showed that
there is a reliable pattern of differences related to the type of control practice. The use of these tech-
niques (i.e. SNPs and geometric morphometrics) to detect resistant variants is a completely new
approach and provides new insights into a very important area of codling moth control.
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