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Abstract

Considering the residual effect of pesticides, the change of the mode of action of the population
before and after spraying pesticides and the limitation of natural enemy resources, firstly, a
fixed-time pest control switching system with residual effect of pesticides under limited resources
is established and systematically studied, and the influence of key parameters on the pest eradica-
tion threshold is analyzed. Secondly, a state pest control switching system that is dependent on the
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amount of pest populations under limited resources is established, and the factors that affect the
frequency of pesticide use in the specified time are analyzed by numerical simulations.
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Figure 1. (a) Effects of biological control period T on threshold value Ry, the parameter values are r = 0.8, k = 0.8, 6 = 10, 6
=25a=05D=031=0.70,=026=10,m =0.7, my, =05, §, = 0.5, T = 1; (b) Effect of released natural enemies
amount ¢ on threshold value Ry, the parameter values are r =0.8, k=0.8,0=10,6=5,a=0.1,D=0.15,1=0.7, 5, =0.5,0 =
10,m;=0.5,m,=0.1,0,=0.1,T=2

E 1. (a) £44EHIEEA T 3 EHE R BRI, SHEMERr=08, k=08, ¢=10, #=25, a=05, D=03, 1=07, 4,
=02, 6=10, m;=0.7, m;=0.5, §,=05, T=1; (b) BHRBHKE o X HE R, UM, SHEERr=08, k=08,
=10, =5, a=0.1, D=0.15, 1=0.7, 6,=05, ¢=10, m =05, my=0.1, 6,=0.1, T=2
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Figure 2. (a) Contour lines of Ry with respect to T and I, the parameter valuesarea=0.2,r =0.8,k=0.8,06=95,6=2,D =
0.2,0,=04,0,=0.1,T=3,1=0.1, m; = 0.4, m, = 0.2; (b) Contour lines of Ry with respect to m; and m,, the parameter values
area=04,r=0.8,k=06,0=506=14,D=04,0,=05,0,=03,T=1,1=04,m; =0.2,m,=0.1
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Figure 3. Time series graphs of pest population and natural enemy population of system (3.2), (a) T = 0.5, (b) T = 7, other
parametersarea=0.5,r=0.6,k=0.8,06=3,0=10,D=0.3,0,=0.4,5,=0.6,1=0.6, m; =02, my;=0.1, =1,y =2
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Figure 4. Effects of initial density of pest population and natural enemy population, release amount of natural enemy and re-

lease cycle of natural enemy on pesticide spraying frequency
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