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Fig. 1 Percentage of damage categories for each cultivar and for all trees.
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Fig. 2 DBH frequency distribution of damaged and undamaged trees, and
damage rate in the DBH class.
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Fig. 5 Relationship between indirect gradient and actual damage rate.
(¥, ** : significant at 1094 and 5% level, respectively)
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Summary

We investigated wind damage to Sugi (Cryplomeria japonica D. Don) cultivars at the experimental
stite No. 1 in the Kasuya forest of Kyushu University. Many trees at this site were damaged by
Typhoon 19 in 1991. We analyzed and discussed the resistivity and sensitivity of six cultivars to
wind damage caused by typhoons.

Damage rate was 46.1% to all trees at this site, and the rate of bent or slanted trees was higher
than for other kinds of damage. Six cultivars were divided into three groups on the basis of damage
rate. Kumotooshi and Yabukuguri suffered more than 60% damage, Measa and Ayasugi less than
30%, and the other two culivars, Obiaka and Yaichi, from 40 to 50%. Concerning the percentage of
damage categories, trunk —breakage was prominant in Kumotooshi, and the rate of bent and slanted
trees was highest in the other five cultivars, In comparison with the percentage of various damage
categories in other Sugi stands damaged by the same typhoon, there were only two common
tendencies - trunks of Kumotooshi were broken easily, and the damage rate in Measa ‘was lower.
However, other cultivars showed different resistivity at each stand.

In relation to tree size, the damage rate of each cultivar tended to increase as mean DBH
increased. The distribution of damage rate in the DBH class showed different patterns for each
cultivar,

To compare the resistivity of each cultivar to wind damage, environmental factors at this site were
measured using indirect gradient. The value of indirect gradient at the division on the intersection
at the i-th line and the j-th row was calculated as the square root of the product of mean damage
rate at the i-th line and the j-th row. These values indicate the assumptive damage rate, if one
hypothetical cultivar with the mean resistivity of six cultivars was grown over whole site.
Therefore this value indirectly expresses the difference in environmental conditions between each
division. The slope of regression line between indirect gradient and actual damage rate indicates the
sensitivity of each cultivar.

The sensitivity of each cultivar was different. Yaich was most sensitive, but Kumotooshi was not
sensitive. Measa had a similar sensitivity to Obiaka, and Yabukuguri to Ayasugi. Therefore,
resistivity to wind damage could be compared between Measa and Obiaka, and between Yabukuguri
and Ayasugi. But it was impossible to compare Yaichi and Kumotooshi with other cultivars. In
many Sugi stands, it was difficult to identify a common tendency in resistivity, not only due to the
environmental conditions of stands but also because there were differences in the sensitivity of the
cultivars.

Key words : wind damage caused by typhoon, Sugi cultivars, resistivity, sensitivity, indirect
gradient.





