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Pine wilt disease system is composed of an alien pathogenic nematode, the
insect vector, and the pine host. The disease has been killing a lot of pine trees and causing the
outbreak of insect vector. Hybridization between the pathogenic nematodes and native non-pathogenic

nematodes occurred at the front of the disease incidence range, resulting in introgression
hybridization which leads to adaptive evolution for the pathogenic nematode. The outbreak of insect
vectors made the dispersal have no relation to the reproductive ability, leading to the expansion
rate of disease incidence range more quickly than the pre-outbreak densities. It is predicted that
low densities of the insect vector cannot induce the disease epidemic (Allee effect) even when the
host trees are above a density under which the epidemics do not occur. The Allee effect was
verified in the field, suggesting that controlling the host tree density and vector density may

inhibit the disease epidemics.
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