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Abstract

In this paper we study a two-dimensional toxin-determined functional response model (TDFRM). The 
toxin-determined functional response explicitly takes into consideration the reduction in the consumption 
of plants by herbivore due to chemical defense, which generates more complex dynamics of the plant–
herbivore interactions. The purpose of the present paper is to analyze the existence of limit cycles and 
bifurcations of the model. By applying the theories of rotated vector fields and the extended planar termina-
tion principle, we establish the conditions for the existence of limit cycles and homoclinic loop. It is shown 
that a limit cycle is generated in a supercritical Hopf bifurcation and terminated in a homoclinic bifurcation, 
as the parameters vary. Analytic proofs are provided for all results, which generalize the results presented 
in [11].
© 2014 Elsevier Inc. All rights reserved.

MSC: 34C05; 92C80

Keywords: Plant–herbivore model; Limit cycles; Homoclinic bifurcation; Rotated vector fields; Extended planar 
termination principle

* Corresponding author.
E-mail addresses: mcszyl@mail.sysu.edu.cn (Y. Zhao), fengz@purdue.edu (Z. Feng), zheng30@math.purdue.edu

(Y. Zheng), cenxiuli2010@163.com (X. Cen).

http://dx.doi.org/10.1016/j.jde.2014.12.029
0022-0396/© 2014 Elsevier Inc. All rights reserved.

http://www.sciencedirect.com
http://dx.doi.org/10.1016/j.jde.2014.12.029
http://www.elsevier.com/locate/jde
mailto:mcszyl@mail.sysu.edu.cn
mailto:fengz@purdue.edu
mailto:zheng30@math.purdue.edu
mailto:cenxiuli2010@163.com
http://dx.doi.org/10.1016/j.jde.2014.12.029
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jde.2014.12.029&domain=pdf

