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Abstract

In Marine ecosystems, factors that deplete bacterial populations include non-selective predation
by protozoa and phage lysis. In this paper, based on the stochastic CKTW model with coevolutio-
nary mechanism, we introduce the non-selective predation of protozoa and establish the stochas-
tic CKTW model with non-selective predation based on individual level. The stochastic simulation
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algorithm was used to simulate the stochastic model with limited population to capture the three
extinction paths that lost species diversity and the phenomena that maintained species diversity,
and the probability of occurrence is calculated by a large number of simulation experiments. The
stochastic simulation algorithm used here is Gillespie algorithm. Finally, Shannon entropy was
used as the evaluation index of species diversity, and the species diversity of the two stochastic
models was compared and analyzed, indicating that coevolution could maintain species diversity
to a certain extent.
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HESRG T, YRZ R — DNEENP RS Hutchinson 25 USRS RGBT TIFIF
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Thingstad 555 W) K7 N 23 8] 3 A3 50« FhaEEcE e K 52 P Lotka-Volterra 24 77 F2[6] [7]. {H A2 it
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Figure 1. Two paths to lose species diversity
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Table 1. The probability of two paths of lose species diversity
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Figure 2. Three paths to lose species diversity
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Figure 3. Maintain species diversity
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Table 2. The probability of the three paths to lose species diversity and the probability of maintaining species diversity
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Figure 4. Maintain species diversity with different variation rate
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Figure 5. The relationship between variation rate and Shannon entropy
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