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Abstract: In this paper, the mutation of population caused by the spraying of insecticides and the release of
prey was simulated using impulses and the Holling-type [[ predator-prey model with impulsive effects was
discussed. Then, the existence and Zhukovsky quasi-stability of periodic orbits were investigated under
different parameter conditions, and the impact of human factors on the ecological balance among
populations was further analyzed. Firstly, the Zhukovsky quasi-stability of semi-trivial impulsive periodic
orbits was discussed based on integral estimation. Secondly, the existence and Zhukovsky quasi-stability of
non-trivial periodic orbits were discussed according to the specific position of the impulsive set. On the one
hand, based on Green’s formula and Poincaré-Bendixson theorem, this paper proposed the sufficient
conditions for judging whether there existed periodic orbits in the system by constraining the parameters,
i.e., when the specific values of parameters met the corresponding conditions, the existence of periodic
orbits could be determined under the given parameters. On the other hand, this paper further analyzed the
Zhukovsky quasi-stability of the existing impulsive periodic orbits, i.e., whether the impulsive periodic
orbits maintained roughly synchronized with solutions in their sufficiently small neighborhood in case of
the time delay allowed. The results promoted the general conclusions of the Holling type [l predator-prey
model and better conformed to the actual biological background.
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