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Abstract

Considering that insecticide spraying also exerts an impact on natural enemies, this paper intro-
duces a threshold control strategy to explore the global dynamic behavior of the pest-natural enemy
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model. By adopting the Filippov qualitative analysis method, the sliding mode dynamics and global
dynamic characteristics of the model are analyzed, and the global asymptotic stability of real and
pseudo-equilibrium points in different parameter intervals is clarified. Through numerical simula-
tions, the biological connotation of the obtained theoretical results is verified and explained, which
provides theoretical support for integrated pest management.
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Figure 1. Schematic diagram of possible limit rings
around the entire slip mode segment X,
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Figure 2. Schematic diagram of a possible limit ring
around a partial slip mode segment X,
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Figure 3. Global asymptotic stabilization diagram for the pseudo-
equilibrium point E , where r=06,K=4, e=08, b=03,
c=04, d=02, m=05, p=0.2, ET=0.38

E 3. hFE<E BNERMmERER, HPr=06, K=4,
e=08,b=03,c=04,d=02,m=05, p=0.2, ET =0.38
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Figure 4. Global asymptotic stability diagrams for the system (2.1) for the two cases, (a) ET = 0.9, (b) ET = 0.2, respectively,

with the other parameters r=0.6, K=4, e=0.8, b=03, ¢=04, d=0.2, m=05,
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Figure 5. Global asymptotic stabilization diagram for the pseudo-equi-
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Figure 6. Global asymptotic stability diagrams for the system (2.1) for the four cases(a) ET =0.2, (b) ET =0.2840,
(c) ET =0.4784,(d) ET =0.6, respectively, with the other parameters r=0.6, K=4, e=08, b=0.3, d=02,
m=05, p=02, ¢c=0.3
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