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Effects of Artificial Defoliation upon the Growth of
Eastern White Pine (Pinus strobus Linn.)
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Fig. 2. Comparison of growth rate of diameter at
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Table 1, Effects of artificial defoliation upon length and weight of white pine needle.

One-year-old One-year-old l Needle of current
needle in 1972 needle in 1973 : year in 1973
Group of — e
defoliation Average |Dry weight| Average |Dry weight| Average |Dry weight
Month |  length per length length per length length per length
(mm) (mg/cm) (mm) (mg/cm) (mm) (mg/cm)

4 68 0.89 81 1.11 —_— —_

5 94 1.13 87 1.15 90 0. 86

old 6 77 1.02 79 1.01 67 0.75
needle- 7 77 112 85 1.33 79 0.98
defoliation 8 81 104 85 1.10 79 0.79
9 76 1.00 83 1. 06 65 0.84

10 75 0.99 | 77 1.01 71 0.79

B 5 69 0.9%5 | 78 L4 | &7 | 078
6 49 0.73 81 1,06 77 0.78

New 7 53 0.64 90 1.23 79 0.75

needle- . : .

defoliation 8 47 0. 64 82 1,01 78 0.78
9 41 0. 56 76 0.87 82 0.72

10 27 0,48 64 0, 96 70 0.77

All 5 67 0. 82 : 73 1,04 73 0.76
needle- 6 49 0.60 79 1,03 74 0. 66
defoliation 7 19 0,41 — — 67 0.67
10 25 0.49 56 0. 86 57 0.63

Non-defoliation .l Lo | 8 1,22 74| 0.8
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Fig. 6. Comparison of growth rate on height, diameter and stem-volume for four years
(small marks) and for five years (large marks) after defoliation.

6—1: height growth (left)
6—2: growth of diameter at the base (middle)
6—3: growth of stem volume (right)
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Résumé

In order to know the effects of herbivorous insects upon the growth of forest stands
and trees, many defoliation tests and damage-analysis of defoliated trees have been carried
out. Consequently, concerning Japanese red pine (Pinus densiflora), Japanese black pine
(Pinus thunbergii) and Loblolly pine (Pinus teeda), the relations between its growth and
the unusual decrease of foliage have been nearly completely explained.

An experiment was conducted at Kyoto to assess the effects of the artificial removal of
foliage of different ages from Eastern white pine (Pinus strobus) upon height, diameter
and stem-volume growth. Effects of artificial defoliation upon the growth of Eastern
white pine were investigated for five growing periods, from 1970 to 1974, in the nursery
of Kyoto University Forest, and these results were compared with the growth of Japanese
red pine, Japanese black pine and Loblolly pine.

" Seventy-five healthly Eastern white pine, about 40cm tall and four years old were tagged
and measured prior to defoliation. Every month from April to October of 1970, four
groups of five irees were subjected to various artificial defoliation tests. The foliage
was removed from the test trees with scissors. This was carried out in each group as
follows :

1. removal of old (one-year-old) needles only;

2. removal of new (current year) needles only;

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

4, removal of no needles on check trees.

Artificial defoliation of the test trees was not repeated after 1970. Tree height and
diameter at the base of all test trees were remeasured at the end of the growing season
each year from 1970 to 1974. In late July of 1972 and 1973, the twenty or thirty needles
were sampled in each test tree, and the length and weight were subsequently measured.
All test trees were cut down at the base in December of 1974. The fresh weight of
stem, branch and foliage was measured and the materials for the determination of the
dry-fresh weight ratio and for stem analysis were sampled.

The results obtained from these investigations were as follows:

1. Under normal conditions in Kyoto, the height growth of Eastern white pine began
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late in March or early in April, and continued until the last week of May or the first
week of June. Just at Japanese red pine and Japanese black pine, the greater part of
the height growth of Eastern white, pine was over late in May.

2. All of the test white pines that defoliated all needles in August and September
began to wither. Among the removal groups of all foliage in July and October, and the
removal groups of new foliage in September and October, one or two of the five test
trees began to wither.

3. If the elongating needles of Eastern white pine were cut down and part of the
leaf-sheath remained on shoot, the needles elongated.

4, Late in April the artificial defoliation of only the old needles had a greater in-
fluence upon the growth of Eastern white pine than upon Japanese black pine and Lobloly
pine. That is, the growth rate was 35% in height growth, 44% in diameter and 47% in
stem volume. In the following year of defoliation, this growth rate was less than that of
the check trees, and in the third year the growth rate was similar to that of the check
trees. However, old needle defoliation from May to October had no influence upon the
growth of Eastern white pine.

5. The height growth of the defoliated trees from May to October was similar to the
normal trees in the treated year. However, in the following year, defoliation had the
greatest influence upon the pine growth. In the case of the defoliation of all needles, the
parallel growth rate in the following year was 32% (defoliation in May), 16% (June), 10
% (July) and 13% (October) respectively, compared to the normal growth.

6. Artificial defoliation had the greatest influence upon the diameter growth both in
the treated year and in the following year. It seemed that the later the defoliated month
was, the less the growth became. Parallel growth rate in the following year was 78%
(defoliation in May), 63% (June), 19% (July) and 11% (October) respectively on the
removal of all needles, and in the test trees which new needles were removed, growth
rate was 88% in May and 15% in October.

7. In the third year after defoliation, the growth of Eastern white pine, which defoli-
ated all new needles from August to October, was smaller than that of the non-defoliated
trees.

8. The parallel growth rate of Eastern white pine, which defoliated new needles
during the growing season, was 56~87% as compared with the normal height growth rate
for three years, 656~79% in diameter growth, and 66~84% in stem volume.

9, In the fourth and fifth years after defoliation, the growth rate of white pine was
similar to that of the non-defoliated trees.

10. Generally, the effects of artificial defoliation upon the growth were similar among
Eastern white pine, Japanese red pine and Japanese black pine, however Eastern white
pine suffered greater influences than Loblolly pine.

11. The needles which elongated on the new shoots of the defoliated white pine were
shorter and slenderer than the normal needles.



