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Global dynamics of a competition model between Aedes
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Abstract; Dengue fever is an acute infectious disease caused by the transmission of dengue virus by
the main vectors Aedes albopictus and Aedes aegypti. At present, a feasible method to control the trans-
mission of dengue fever is to release mosquitoes carrying Wolbachia to produce a CI effect with wild
mosquitoes, so as to block the transmission of the disease. The competition mechanism between differ-
ent mosquitoes will affect the effectiveness of releasing Wolbachia carrying mosquitoes. Therefore, in
order to explore the effects of interspecific competition and mating between Aedes aegypti and Aedes al-
bopictus on mosquito population dynamics, this paper established a population competition model to
simulate the population dynamics of Aedes aegypii and Aedes albopictus under different conditions,
based on the experiment and latest research results of the preferential interspecific mating between Ae-
des albopictus and Aedes aegypti. The global asymptotic stabilities of the trivial equilibrium point,
boundary equilibrium point and positive equilibrium point are proved. The theoretical results of this
study are consistent with the experimental results in the literature, that is, the high interspecific mat-
ing and remating rate of Aedes albopictus leads to its advantage in the competition and reproduction

with Aedes aegypti. Understanding this mechanism will help prevent and control the vector mosqui-
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toes. This paper helps to provide scientific guidance on the subsequent development of release strate-

gies for Wolbachia infected mosquitoes to control the spread of dengue fever.

Key words: Aedes; population competition model; preferential interspecies competition; remating;

globally asymptotic stability
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