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Abstract

Based on the competition-colonization in spatially structured habitats, we consider a class of prey
competition-colonization model under predation interference, in which the predation term is char-
acterized by Holling-1II functional response functions. Theoretical analysis show that the system
exhibits the cusp bifurcation by colonization rate and predation rate. Specifically, moderate coloni-
zation rates and high-intensity predation rates induce the bistable phenomenon in the system.
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Furthermore, considering the trade-off between predation and colonization, we investigate the
long-term evolutionary dynamics of the colonization rate. By the method of critical function analy-
sis, we obtain the geometric properties of the trade-off functions corresponding to the stability of
evolutionary singular strategies.
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Table 1. Definitions of state variable and parameters
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Figure 2. Bifurcation plot of equilibria in model (2)
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Figure 3. Equilibria and its stability under different parameters 4
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