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Abstract

The persistence of species with seasonally breeding on a one-dimensional bounded domain is inves-
tigated. By employing the theory of periodic monotone dynamical systems and the principal eigen-
value theory for periodic parabolic equations, we study a hybrid ordinary differential equation-par-
tial differential equation model with monotone birth functions and homogeneous Dirichlet bound-
ary conditions. The critical domain size for population persistence is established and its explicit formula
is derived. The threshold dynamics between population extinction and persistence is determined. The
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results show that when the domain length is below the critical size, the zero equilibrium is globally
asymptotically stable, and the population becomes extinct; when the domain length exceeds the crit-
ical size, there exists a unique globally attractive positive equilibrium, and the population is persis-
tent. Numerical simulations are conducted to observe the effects of key model parameters on the crit-
ical domain size and also to verify the accuracy of the theoretical results.
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RN T B Y BRI TR T i B R R AR S 1] 6 BN S T R/ S BET
o MERHICE L SR, SRR AP R ET S, [OPRR, AT B K
FE L AR, S 2 B DUPRIE S IS o X AR M S XSO /I R 0 S R A e A U

0 0.2 0.4 0.6 0.8 1
D

Figure 1. The relationship between critical domain size /* and diffusion coefficient D
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Figure 2. The relationship between critical domain size [° and average mortality rate zz
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Figure 3. The relationship between critical domain size I° and length of the breeding period L

B 3. REAN T SHEHKE LHXER

158 . . . .
30 32 34 36 38 40

f(0)
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Figure 6. Sensitivity heatmap of the critical domain size " to ( ,uo,L)
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Figure 7. The evolution of the population ( £, =0.1)
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