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Summary

More than one million cubic meters of wood from Pinus thunbergit PARL. and P.
densiflora SIEB. et Zucc. have been annually destroyed by pine wilt disease since 1978 in
Japan. This disease is caused by the pinewood nematode, Bursaphelenchus xylophilus
(STEINER et BUHRER) NICKLE, which is vectored by a cerambycid, Monochamus alternatus
Hopre. Various techniques have been developed and applied for disease control. Insecticide
application for the adult vectors, especially aerial application, is the most effective among
them, but it has been pointed out that the technique gives rise to various problems such
as environmental pollution and destructive changes in pine forest ecosystem caused by
insecticides. Thus, it is necessary to establish an integrated control program for this
disease, which means an effective combination of various techniques, in order to decrease
the number of insecticide applications. In the present study, both the population dynamics
of M. alternatus, B. xylophilus, and P. thunbergii and the quantitative interrelations
among the 3 species were analysed. The basic features of these interrelations were char-
acterized in a 4-year study within a P. thunbergii stand at Oshimizu, Ishikawa Prefecture,
including rearing and oviposition experiments of M. alternatus adults on P. densifiora
logs. The mechanism of spread of the pine wilt disease within pine stands was deduced
from the results of these studies. Based on these results, a simulation model describing the
spread of pine wilt disease within a pine stand was constructed. Simulations were done with
the model to evaluate the effects of 3 different control techniques and their combinations.
Based on simulation results some proposals are presented on the control of the disease.

The main biological aspects of the model are summarized as follows:

Biology of M. alternatus
1. M. alternatus required 1 or 2 years to complete its life cycle. A large proportion, 93 %3,
of individuals found within dead trees had a l-year life cycle. They overwintered as
3rd or 4th larval instars. Some of them pupated without feeding after overwintering
whereas the others resumed feeding and then pupated. Individuals with a 2-year life
cycle overwintered as 1st or 2nd larval instars in the first winter and as 3rd or 4th larval
instars in the second winter. The proportion of individuals with a 2-year life cycle was

higher within dead trees weakened in September than within those weakened from June
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