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TIME-LIMITED MANAGEMENT STRATEGIES OF
A SINGLE-SPECIES WITH ALLEE EFFECT

HONGJIAN GUO, LANSUN CHEN AND XINYU SONG

ABSTRACT. Two kinds of time-limited management stra-
tegies of a single-species with Allee effect, described by the im-
pulsive differential equation with initial and boundary value
conditions, are presented according to the initial density of the
species. By means of the comparison principle and the meth-
ods of upper and lower solutions, boundary value problems
of impulsive management models are discussed. According to
the initial density of the species, there are two kinds of models:
the model with impulsive release and the model with impul-
sive harvesting. The corresponding sufficient conditions under
which the corresponding model has a solution or no solution
are obtained. If the models have a solution, the corresponding
management strategy can be performed successfully. For the
model with impulsive release, if other parameters are given,
the population of release can be estimated. For the model
with impulsive harvesting, the times of impulsive harvesting
can also be estimated. Finally, some discussions and corre-
sponding numerical simulations about the results obtained in
this paper are given.

1. Introduction. Many biological and mathematical models
suppose that the density of a species always increases if the density
doesn’t reach the carrying capacity of environment no matter how
exiguous it is. But it isn’t true for some cases because, for a lot
of species (such as white-flag dolphin (Lipotes vezillifer) and Chinese
sturgeon (Aclpenser Sinensis Grdy)), the population density of species
will decrease and tend to zero when the density reaches a very low
level. The causations from outside are usually attributed to the
over-exploitation of biological resources (especially to those with great
economic value) and the destruction of the natural habitats of rare
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