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Effects of Artificial Defoliation upon the Growth of Japanese Black

Pine (Pinus thunbergii Parl.)
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Fig. 1. Comparison of growth rate of diameter at the base in each year after defoliation.
1-1 : defoliated year 1-2: next year of defoliation 1-3: the third year after defoliation
Explanatory notes are as follows :
(O O : old needle-defoliation
Xoeens X : new needle-defoliation
® - @ : all (old and new) needle-defoliation
These marks apply in Fig. 2, 3, 4 and 5.
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Fig. 3. Comparison of growth rate of height in each year after defoliation.
3-1 the defoliated year
3-2 the next year of defoliation
3-3 the third year after defoliation
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Résumé

In order to know the effects of leaf-eating insects upon the growth of forest trees, many defoliation tests
and damage-analysis of defoliated forest trees have been carried out, and consequently, as for Japanese red
pine (Pinus densiflora), the relation between its growth and unusual decrease of needles has been almost
explained. But the growth of Japanese black pine (Pinus thunbergii) infested with defoliator has not been
explained.

In this report, the author investigated the effects of artificial defoliation upon the growth of Japanese
black pine on the nursery of Kyoto University Forest and compared its results with Japanese red pine.

In- April, 1965, Japanese black pine was 15.1 mm in diameter at the base and 46.7 cm in height in average.
Four groups of five trees every month from April to October were subjected to various artificial defoliation

tests. The needles were removed from the test trees with scissors in each group as follows :
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removal of old needles only ;
removal of new needles of the current year only ;

removal of both the new needles of the current year and the old needles ; and

Ll o o

removal of no needles on check trees.

The test trees were cut down at the base in February, 1968. And the fresh weight of stem, branch and
needle was measured respectively and the materials for stem analysis and for determination of dry-fresh
weight ratio were sampled.

The results obtained from this investigation were as follows :

1) Al test trees defoliated new and old needles from August to October were withering like Japanese
red pine.

2) The artificial defoliation of old needles only late in April had the influence upon the growth (dia-
meter, height and volume) of Japanese black pine. That is, the growth rate was about 70 % to that of check
trees in diameter, height and stem volume respectively. In the next year of defoliation, the growth rate
was similar to the normal.

3) The height growth of defoliated trees suffered less than the diameter growth in the treated year.
In the next year, defoliation had the greatest influence upon the growth.

4) The artificial defoliation had the greatest influence upon the diameter growth both in the treated
year and in the next. It seems that the later the defoliated month is, the less the growth becomes, namely,
parallel growth rate in the next year was 76 % (defoliation in May), 50 % (June) and 26 % (July) on defolia-
tion of all needles respectively.

5) The growth of Japanese black pine which defoliated all new needles from June to October was
smaller than that of non-defoliated trees in the third year after defoliation. ‘

6) Parallel growth rate of Japanese black pine which defoliated new needles was 45~80 % as compared
with the normal growth rate for three years.

7) In case of this investigated Japanese black pine, it was estimated that mean net-assimilation rate of
needles was 2.097~1.257 g/g-year and mean respiration rate of non-assimilation parts was 0.055 g/g-year.

8) Japanese black pine is quite like Japanese red pine on effects of artificial defoliation upon its growth.
It seems that the damage-analysis can be applied to the investigation of Japanese black pine infested with

leaf-eating insects just as in the case of Japanese red pine.



