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The Fall Armyworm (Spodoptera frugiperda) is a highly invasive pest that
poses a significant threat to staple crops, particularly maize, across tropical and
subtropical regions. Its rapid spread and resilience are exacerbated by climate
variability and unsustainable control strategies. In this study, we develop a
mathematical model to investigate the population dynamics of Fall Armyworm
under varying climatic conditions, with a focus on temperature and rainfall in-
fluences. The model incorporates eco-friendly pest management strategies, such
as biological control and crop rotation, to evaluate their effectiveness in reduc-
ing pest outbreaks while preserving ecological balance. Sensitivity analysis is
performed to identify key parameters driving population growth and to assess
the robustness of control strategies under climatic uncertainty. Numerical sim-
ulations highlight critical thresholds for pest suppression and suggest optimal
timing for intervention. This research provides valuable insights for the sustain-
able management of Fall Armyworm and supports informed decision-making in
pest control policies under climate change scenarios.
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