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Does toxicity promote coexistence?

Tommaso Scotti (Meiji University)

| will investigate a two-prey one-predator system in which one of the prey has
a toxic effect that inhibits the growth of the predator. In nature, examples of
such interactions are given by particular plankton communities as well as by
the reaction of fence lizards to the invasion of a novel toxic prey: fire ants. |
will study a mathematical model of the Lotka-Volterra type in order to answer
the following questions: does Killing out predators, that also control the growth
of a competitor for resources, promote the survival of a toxic prey? Should
predators always avoid eating such a prey as intuition would suggest?

In compact form, for i=1,2,3, the system can be written as:

3
i—jj =N,(p; - Ea;ij) where p,,>0, p, <0 and a,> 0 except a;, <0, a;; =0
j=1

The system will be analyzed and all its equilibrium points classified. Through
numerical simulation and bifurcation analysis | will show that small values of
the toxicity parameter may lead to a monopoly of the toxic species while
higher ones promote coexistence of the three species. Moreover, | will build
bifurcation diagrams and show that chaotic dynamics may also occur.
Interpreting these results | will conclude that sometimes the two questions
stated above can be both answered negatively.

ZMEHTY. BEHROBBLZEZRE/FLELTHEYFT.

MIMS #EAYFE I F—HEA -
& B R —BB<joe@meiji.ac jp> [l EFEF <ryokookajimab6@ gmail.com>



