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A Discrete Population Dynamics Model with Some Different Broods of Prey
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In this work, we constructed and analysed a discrete prey—predator population dynamics model (1) with some
different broods of prey. We focus the indirect interaction between preys due to predation, which could make some
broods go extinct and the others coexist with the predator. Prey has n year life history, in which it can make the
reproduction only at the last year as the adult. The prey subpopulation whose adults appear at the j + /n th year is
called “brood j” (j=0,1, ..,n~1;1=0,1,2, ..), and its population dynamics is characterized by the sequence {4, |
1=0,1,2, ..} of the prey adult subpopulation A; , just before the predation season in the j + In th year. P, is the
predator population at the j + [n th year. The probability that the prey can escape from the predation is given by
Q(P; ) which is monotonically decreasing in terms of P; ;. o is the predator’s annual survival rate until the next
predation season, r the predator’s reproduction coefficient, o the prey is annual survival rate, p the prey’s intrinsic
reproduction rate, and 0 the density effect coefficient which determines the prey’s net reproduction rate. Our
mathematical analysis shows that there are some cases that only some of broods can coexist with the predator. At
such coexistent state, not only periodical but also chaotic oscillation can appear.
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