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The analysis of Wolbachia propagation dynamics based on
Beverton-Holt model

JIANG Rui-bin, GUO Zhi-ming”

(School of Mathematics and Information Science, Guangzhou University, Guangzhou 510006, China)

Abstract; Dengue fever is an acute infectious disease caused by the mosquito-borne transmission of
dengue virus. At present, a novel biological control strategy is to release Wolbachia-infected mosqui-
toes into the wild, which can effectively inhibit the transmission of dengue virus between humans.
Based on the classical Beverton-Holt model and the assumption of complete cytoplasmic incompatibili-
ty(CI) , this paper establishes an extended Beverton-Holt model with overlapping generations to study
the dynamics of the model under four different release strategies. By applying the stability and bifurca-
tion theory of difference equations, the existence condition, stability and attraction domain of the equi-
librium point in this model are proved. The release threshold r* for Wolbachia to spread successfully
in the wild mosquito populations is found. Moreover, the model has a saddle node bifurcation when r
=r". Finally, the results were proven by numerical simulation.
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