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The oriental fruit fly, Bactrocera dorsalis (Hendel), is a major biotic constraint to custard apple production, causing substantial economic losses across Annona growing regions. Exploiting host plant resistance offers a durable and environmentally sound alternative to chemical management. In the present study, twenty genetically diverse Annona genotypes, representing seven species and thirteen cultivated varieties, were screened for resistance to B. dorsalis under natural field infestation and controlled laboratory conditions. Considerable genotypic differences were observed in fruit damage, infestation frequency, and larval abundance. Annona mucosa consistently exhibited complete resistance with no detectable infestation (Mean ± SE) (0.00 ± 0.00%), whereas A. montana (1.67 ± 0.39%)  and A. glabra (3.30 ± 0.89%) showed strong resistance characterized by very low levels of larval development. In contrast, widely cultivated varieties such as Arka Sahan (68.33 ± 2.34%), Taiwan (50.00 ± 0.96%), and NMK-1(41.67 ± 0.79%) were highly susceptible. Results from artificial infestation assays closely aligned with field observations, confirming the stability of resistance across environments. Trait association analysis revealed a strong and significant negative relationship between fruit firmness and fruit fly infestation intensity, suggesting a key role of physical fruit traits in resistance expression. The study identifies A. mucosa, A. montana, and A. glabra as valuable sources of resistance and provides a foundation for incorporating fruit fly resistance into elite custard apple cultivars through conventional and molecular breeding strategies.
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