Analysis of a discrete-time competition population dynamics with harvesting effect
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Abstract

In this study, we consider the population size control with harvesting a portion of population in
the competing two species system. We consider whether the repeated harvesting makes both or one of
competing populations smaller, or them greater as a paradoxical consequence. The model analyzed in our
work is the following discrete-time two species competition population dynamics with harvesting effect,

modified from the Leslie-Gower model:
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where ©; = 0 + (1 — 0)(1 — p;) and @, (h) = (e"" — 1)/r;. The parameter p; is the harvesting rate for
species ¢, and 6 represents the harvesting timing in the time step h.

The existence and the stability of equilibria for (1) are equivalent to those of Lotka—Volterra two
species competition system with ordinary differential equations. Making use of the results obtained by
analyzing (1), we can find the condition that both population sizes at the coexistence equilibrium under
the harvesting effect become greater than those without harvesting. We can find the other condition such
that the harvesting results in the decrease of equilibrium population sizes for both species, and that it
does in the decrease for one species and the increase for the other. With these results, we try to discuss

the harvesting effect with respect to the resurgence problem or the biological management.
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