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Prediction of damage dynamics by pine wilt disease reflected recent meteorological data in Toyama
prefecture: vertical distribution of the damage and emergence period of Monochamus alternatus adult
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Summary

To guide control of pine wilt disease carried by Monochamus alternatus, the authors applied
recent meteorological data to two existing indexes calculated from air temperature, and estimated
vertical distribution of the damage by the disease and emergence period of the adult beetle in the
seaside area within Toyama prefecture.

Because a high correlation was found between average elevation and mean monthly
temperature in each regional (tertiary) mesh, MB index was calculated with the regression
equation between the two factors. The range of MB index from 20 to 21, which was considered as
the boundary of the damage extent, corresponded to the elevation from 500m to 550m.

On the conditions that dormancy breaking date was February 15th and developmental zero
temperature was 11 C , the effective temperature summation of the beetle was calculated from
mean daily temperature observed in the Meteorological Agency observatories near the seaside
area. The initial date of the adult beetle emerging was determined by year as the date when the
effective temperature summation exceeded 345.3C for the first time, and the date of 50 percent
adult beetle emerging when it exceeded 5040T . The emergence period of each year tended to be
advanced by degrees through the duration from the year 1973 or 1979 to 2017. Comparing first 9
or 15 years and last 15 years in the duration, the both date in the former period were estimated
from 4 to 7 days on average earlier than the latter one among the observatories.

Keywords: Monochamus alternatus, pine wilt disease, MB index, vertical distribution, emergence
period of the adult beetle
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