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INTRODUCTION

•Microsporidia MB are mosquito symbionts 

•Transmitted vertically and through mating 

•May influence mosquito population dynamics 

•Potential relevance in malaria vector control 

AIM

To develop and analyze a sex- and stage-structured 

model for:

 Microsporidia invasion

 Persistence dynamics

 Chemical control interactions

 Integrated vector management implications

1. Data from literature review 

2. A variant of SEIR model incorporating adulticides 

and larvicides.

3. Reproduction Number by the Next Generation 

Matrix

4. Equilibrium Analysis

5. Stability Analysis by Eigen-value Method and the 

Quadratic Lyapunov Method

6. Bifurcation Analysis by the Centre Manifold Theory

1. The simulations demonstrate three biologically relevant equilibrium 

states of the Microsporidia MB mosquito population system: the 

Infection-Free Equilibrium (IFE), where the infection fails to establish; 

the Complete-Infected Equilibrium (CIE), where infected mosquitoes 

dominate the population; and the Coexistence Equilibrium, where both 

infected and uninfected mosquitoes persist simultaneously. The 

sigmoidal trajectories arise from density-dependent regulation induced 

by the environmental carrying capacity.

2. The model exhibits a forward bifurcation in which the infection-free 

state is stable when the control parameter is below a critical threshold, 

leading to the elimination of Microsporidia MB. Once this threshold is 

exceeded, the system shifts to a Complete-Infected state where 

infection persists, with the threshold playing a role analogous to R = 1   

in classical epidemiological models.

1. Developed a Microsporidia MB invasion in 

mosquito model.

2. The IFE, CIE and the coexistence equilibrium are 

all locally and globally asymptotically stable.

3. The model exhibits a forward bifurcation, implying      

that the invasion shall persist if above the 

reproduction number only
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