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Abstract. This study develops a mathematical model to analyze
insect-crop interactions and optimize pest control strategies. The
model incorporates pesticides and predator species to minimize crop
damage while maintaining ecological balance. It also examines the
economic and environmental impacts of these control measures, high-
lighting the trade-offs between immediate protection and long-term
sustainability. The findings offer insights into Integrated Pest Man-
agement (IPM) strategies, promoting more sustainable agricultural
practices and resilient systems in response to environmental chal-
lenges.
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