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— road autumn of 1987; C, harved area in
the spring of 1988.
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Table 1. Multiple regression analysis for the mortality of Ezo-spruce
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E i Fig. 3. Relationship between the distance

of Ezo-spruce from the edge of a log
depot and the mortality rate of the
spruce when pheromone traps were
deployed (O) or not deployed (@) in
the depot.

Fig. 2. Relationship between size of Ezo-
spruce and mortality rate of the
spruce around log depots where
traps were deployed (O) or not
deployed (@).
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Table 2. Number of dead Ezo-spruce stand-
ing in the four directions of log
depots
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Table 3. Discriminant analysis of the mortality of Ezo-spruce
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Fig. 4. Frequency distribution of the scores in a discriminant function of living ((J) and killed (W)
Ezo-spruces.
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Table 4. Forest treatments for preventing the mortality of Ezo-spruce
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Fig. 6. Change of the number of adult
NN ~20 ~3M ~1T ~31 ~15/@ ~30 spruce beetles captured per trap per
day in log depots (@) and in a not
Period harvested stand (O).
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Table 5. Characteristics of the spruce beetle population after loggings in a forest
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Summary

For the purpose of preventing death of remaining live Ezo-spruce after harvest, stand
factors of dead trees and the effect of synthesized aggregative pheromone traps on the
mortality of the trees were analyzed in the Tokyo University Forerst in Hokkaido.

In the forests where selection cuttings were held in 1987-88, 23 log depots were made.
Most dead trees occurred in the surrounding area of the depots (as far as 20 m deep from the
edge of a depot). Mortality of Ezo-spruce in the areas was 0-479%. Mortality rate of spruce
around a depot was determined mostly by the area of the depot (m?), spruce density and the
percentage of spruce in the area. Large trees (larger than 40 cm in DBH) and the trees near
depots were more to be killed by the sprue beetle Ips typographus japonicus Niijima.
When DBH of a tree, distance from the edge of a depot and the number of large spruce
standing in a circle around the tree (12 m in diameter) were measured, probability of death
of a tree was able to be forecasted with 70% precision.

Removal of dead trees caused further death of Ezo-spruce next year, but the deploy-
ment of pheromone traps in depots contributed to a decrease in mortality.

It was, thus, ascertained that the most important thing for the prevention of death of
standing spruce after harvest was to make small log depots in parts of the stand in which
spruce density and the percentage of spruce are low.

Some population parameters of the spruce beetles captured by pheromone traps were
examined. The data suggested that overwintered adult beetles have a tendency to long-
range dispersal before entering into trees.

Key words: Ezo-spruce, Harvesting, Ips typographus, Killed tree, Pheromone trap



