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Abstract

In this paper, we propose a diffusive prey-predator system with mutually interfer-
ing predator (Crowley-Martin functional response) and prey reserve. In particular,
we develop and analyze both spatially homogeneous model based on ordinary dif-
ferential equations and reaction-diffusion model. We mainly investigate the global
existence and boundedness of positive solution, stability properties of homogeneous
steady state, non-existence of non-constant positive steady state, conditions for
Turing instability and Hopf bifurcation of the diffusive system analytically. Con-
ventional stability properties of the non-spatial counterpart of the system are also
studied. The analysis ensures that the prey reserve leaves stabilizing effect on the
stability of temporal system. The prey reserve and diffusive parameters leave paral-
lel impact on the stability of the spatio-temporal system. Furthermore, we illustrate
the spatial patterns via numerical simulations, which show that the model dynamics
exhibits diffusion controlled pattern formation by different interesting patterns.
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1 Introduction

The interactions of individual organisms with each other and the environment are the
most important distinctive features in ecological systems. Predation is an important type
of interaction that affects the population dynamics of all species. As a result, one of the
main objectives of ecologists is to get insight into prey-predator relationship [1, 2, 3, 4].
The rate of prey consumption by an average predator (functional response) is one of
the significant characteristics of the prey-predator relationship. Functional response de-
termines stability and bifurcation scenarios with diverse parameter range of ecological
systems. The real functional responses not only show the consistency of data fitting with
experimental results but also play an important role for accurate predictions of mod-
els. Functional responses can primarily be classified in two categories: (i) prey dependent
(linear and Holling type functional responses) [5, 6], (ii) predator dependent (ratio depen-
dent, Beddington-DeAngelis, Crowley-Martin and Hassel-Varley) [7]–[13]. The intuitive
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