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Today numerous species are experiencing habitat shifts potentially driven by climate change.
Invasion of an alien parasite species into a native host-parasite system could lead to substantial
ecological consequences. In this work we consider the following discrete time model on the
competition dynamics between two parasite populations sharing the common host:

Hn+1 = e−a1Pn
r0

1 + e−a2QnHn/β
e−a2QnHn;

Pn+1 = ρ1(1− e−a1Pn)
r0

1 + e−a2QnHn/β
e−a2QnHn;

Qn+1 = ρ2(1− e−a2Qn)Hn,

where Hn, Pn and Qn are the host, and two parasite populations respectively at time step n.
Parameters a1 and a2 are the coefficients for the successful parasitism by parasite species P
and Q respectively. r0 is the supremum for the expected number of host’s offsprings produced
by an adult host. β is the coefficient of the strength of intraspecific density effect on the host
reproduction. The larger β means the weaker sensitivity of host reproduction to the density
effect. In the other sense, it indexes the strength of host’s intraspecific competition. Its larger
value means the weaker intraspecific competition affecting the reproduction rate. ρ1 and ρ2 are
the expected number of parasite offsprings born per parasitized host by P and Q respectively.
We here assume that the parasite species P and Q attempt to parasitize the host at different
life stages, at juvenile stage and adult stage respectively.

We examine a scenario where a native host-parasite system is invaded by an alien parasite.
By analyzing the above model, we will try to discuss how the difference of parasitism stage
could be related to the consequence of the competition, especially with respect to the invasion
success/failure of alien parasite (P or Q).
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