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Abstract

In this paper, the dynamics properties of the Oto-Escaff-Cisternas plant-herbivore model are con-
sidered. Firstly, the positiveness and boundedness of the model solution are discussed, the eigen-
values of the Jacobian matrix at the corresponding equilibrium point are analyzed, and the topo-
logical type of the model equilibrium point is given. Secondly, via the analytical method of bifurca-
tion analysis, the saddle node bifurcation and Hopf bifurcation of the model are discussed, and the
stability of the positive equilibrium point and the existence conditions of the Hopf bifurcation are
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obtained. Furthermore, by calculating the first Lyapunov coefficient, it is proved that the system
will have a subcritical Hopf bifurcation and produce the only unstable limit ring near the positive
equilibrium point. Finally, some numerical simulations were carried out to illustrate our theoret-
ical results.
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