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In this talk, I will present some mathematical models to investigate the impact of predation fear-induced 

indirect effects in different predator-prey systems and address relevant questions related to the stability and 

dynamical properties of the systems. First, I will present a model where we incorporate the impact of 

cascading effect of fear of predators of higher levels on lower trophic levels in tri-trophic food chain model. 

We showed fear that can stabilize the chaotic system via period-halving bifurcation. The robustness of the 

stabilizing role of fear parameter is also verified. Next, I will talk about a model where we incorporated the 

effect of fear of multiple predators on their prey and investigate how fear from predator of different level in 

food-chain model impact the dynamics of the model. We found that fear can stabilize the predator-prey 

system by excluding chaotic oscillation and also can change the stability properties of the limit cycle. To 

incorporate both the cost and benefit of anti-predator behavior of prey due to fear and also to include the 

varying anti-predator responses among different aged prey we developed a stage-structure predator-prey 

model. We showed how our fear-induced stage-structure model showed complex dynamics in different bi-

parametric planes and different types of bistability. At last, I will take about a delayed predator-prey model 

by incorporating the delayed cost of fear of predators in the growth rate of prey population. We showed that 

with increasing the value of delay, the model switches its dynamics multiple times between stable focus and 

limit cycle oscillations and for large value of delay system ultimately shows chaotic behavior. 

Modelling fear effect in predator-prey interaction and investigating its role 
on the stability and dynamical properties of the system. 
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