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This paper reports the evaluation and optimization of combined applications of nucleopolyhedroviruses (NPVs) and insecticides against Helicoverpa armigera Hübner (Lepidoptera; Noctuidae). A two-level factorial design was employed to assess the influence of four variables (virus concentration, insecticide dose, exposure time, and larval instar) on larval mortality and growth inhibition. The results suggested that the interaction between virus concentration and insecticide dose was statistically significant, particularly enhancing mortality in early instars. Generally, most tested combinations exhibited synergistic effects, with higher virus concentrations and moderate insecticide doses producing positive impacts on larval suppression, while excessive insecticide application reduced viral efficacy. The analytical confirmation of synergism was carried out using probit analysis and synergy factor calculations, ensuring robust statistical validation. The optimized protocol demonstrated satisfactory reproducibility, with mortality rates exceeding 85% and synergy factors above 1.5 across replicates. The method was further applied to field-collected populations of H. armigera, confirming its effectiveness under semi-natural conditions. These findings highlight the potential of integrating NPVs with reduced insecticide inputs as a sustainable pest management strategy, offering improved control efficacy while minimizing chemical residues and resistance risks.
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