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A mathematical model for the transmission of dengue haemorrhagic fever which
was proposed by Esteva & Vargas (1998) is enlarged by taking into account the delay
in the initiation of infective vectors involving the asymptotic rate of the exponential
decline of vectors during the delay. We use the time delay parameter as an extrinsic
incubation period of dengue virus that occurs after the vector bites an infectious
human. Then we exhibit the conditions for the existence of the critical delay that leads
to an appearance of the Hopf bifurcation at the endemic state. This shows that the
delay influences the stability of the endemic equilibrium point. The set of parameters
and the steady state of the model for which no delay exists have been used in the
calculations. The numerical solution was used to support the theoretical results. Since
the extrinsic incubation period depends on the environmental temperature, seasonal
variation of the disease may result.
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