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Identifying key factors in the spread of vector-borne diseases is an essential
step in designing control strategies. Among all plant diseases, vector-borne
diseases are the most threatening because a large number of organisms are able
to transmit plant pathogens. Also, compared to human or animal viruses, plant
viruses have different and complex transmission ways, such that their control is
more difficult. That is why it is important to study the interactions between
the plant, the vector and the virus.

In this work, which is an extension of the work in [1], a crop vector-borne
epidemic model with vital dynamics is investigated. The equilibria and the
threshold of the model are determined according to the basic reproductive num-
ber Ry. It is shown that the disease free equilibrium is globally asymptotically
stable when Ry is less than unity. Moreover, when Ry > 1, the endemic equilib-
rium may lose (for a particular sub-interval) its stability through Hopf bifurca-
tion leading to oscillatory solutions. This is proved analytically and supported
by numerical simulations.
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