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Bffects of Artificial Defoliation upon the Growth of
Pitch Pine (Pinus rigida Mill.)
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Fig.2 Shoot elongation of Jack pine.
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Table 1 The appearance of withering individual by the defoliation
of all needles in some pines.

Defoliated period {(End of each month)

Tree Treat. Apr.~Jun. Jul. Aug. Sep. Oct. Shoot elongation type
species numbers No. No. % No. % No. % No. %
P.rigida 8 0 1 125 3 375 8 100 O 0 Rigidabanksiana type
P densiflora 24 0 6 25.0 24 100 24 100 24 100
P.thunbergit 0 0 0 5 100 5 100 5 100  Densithunbergii type
P strobus 0 2 40,0 5 100 5 100 2 40.0
P.igeda 12 0 0 0 0 0 0 0 0 0 Tuaeda-elliottil type
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3-1:defoliated year
3~2:the following year of defoliation
3~3: the third year after defoliation
Explanatory notes are as folloes :

O~ removal of old needles only

x———x : removal of new needles only

&~ ——® : removal of all (old and new) needles
These marks apply in Fig.4, 5, 6, 7 and 8.
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Résumé

In order to know the effects of the feeding damages by herbivorous insects upon the
growth of forest trees and stands, many defoliation tests and damage-analysis of defoliated
trees have been carried out. Consequently, concerning Japanese red pine, Pinus densiflora,
Japanese black pine, Pinus {hunbergii, Eastern white pine, Pinus strobus and Loblolly
pine, Pinus taeda, the relations between its growth and the unusual decrease of the foliage
during growing season have been nearly completely explained.

An experiment was conducted at Kyoto to assess the effects of artificial removal of
the needles of different ages at Pitch pine, Pinus rigida, upon the growth of tree-height,
diameter and stem volume. Effects of artificial defoliation upon the growth of Pitch
pine were investigated for four growing periods, from 1984 to 1987, in the nursery of
Kyoto University forest, and these results were compared with the growth of four defoliated
pines, Pinus densiflora, Pinus thunbergii, Pinus strobus and Pinus taeda, previously.

Healthy Pitch pines of about 80cm tall and five years old were tagged and measured
prior to the defoliation. At the end of each month from April to October, various artificial
defoliations were carried out in four groups as follow :

1. removal of old (one and two-year-old) needles only, two trees each month ;

2. removal of new {current year) needles only, seven trees each month ;

3. removal of all (old and new) needles, seven trees on April, May and June and eight
trees on July, August, September and Ociober ;

4. norrremoval of needles on seven check trees.

The needles were removed from the test trees with scissors remainning part of the leaf
sheath.

Tree height and diameter at the base of all test trees were measured at the beginning of

the defoliation and tree height were measured at the end of each growing season from
1984 to 1987. Most test trees were cut down at the base on January of 1987and other
trees on February of 1988. The fresh weight of stem, branch and needlein each tree
was measured and the materials for the determination of the dry-fresh weight raitio
and for stem analysis were sampled.

The results obtained from these investigations were as follows :

The height growth of Pitch pine under the normal conditions began early on April
and continued until the last week of May or the first week of June, and four internodesat
new shoot were formed. In this growing period, branch shoot elongated similarly. The
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process of height growth of Jack pine, Pinus banksiana, also was just the same as Pitch
pine and these height growth were very much the same as that of Japanese black pine

(Fig.1 and 2).

Whole test Pitch pines defoliated all needles on September began to wither. In all
needles removal group on July and August, one and three of eight test trees began to
wither in each month, and other defoliated trees were continued the growing.

Old needle defoliation from May to October had no influence upon the growth of Pitch
pine.

The influence of defoliation upon the growth of Pitch pine in the end of April was smaller
than that of Japanese black pine, Eastern white pine and Lobloly pine. That is, the
parallel growth rate (percentage of growth rate of defoliated tree tothat of non-
defoliated tree in same period) in treated year was 82% in height growth, 56% in
diameter and 64% in stem volume. However, in the following year and inthe third year
after defoliation, these growth rate was similar to that of check trees.

In the defoliated year, the height growth of the defoliated trees from May to October
was similar to the check trees. However, in the following year, the influnce of the
defoliation upon the Pitch pine growth was the greatest. In case of all needle
defoliation, the parallel growth rate was respectively 74% (defoliation on May), 47%
(June), 34% (July), 28% (August) and 38% (October). In the third year after
treatment, the growth rate was the same or similar to that of the non-defoliated trees
exclusive of all needle defoliation on August.

The defoliation had a greatest influence upon the diameter growth both in the treated
and in the following year. The parallel growth rate in the following vyear was 56%
(defoliation on June), 34% (July), 24% (August) and 14% (October) respectively in
all needle defoliation, and the parallel growth rate in new needle defoliation was 88%
(June), 49% (July), 35% (August), 21% (September) and 16% {(October). It seemed
that the later the defoliated month was, the less the growth became in the following
year after the treatment. In the third year after defoliation, the growth rate of treated
tree was smaller than that of check trees in case of the defoliation in the latter half
of the growing season.

Artificial defoliation had the influence upon the stem volume growth as same as
diameter growth, both in the treated year and the following next year. The growth rate
of stem of Pitch pine continued the growing after defoliation was 53~88% at all needle
defoliation and 68~92% at new needle treat as compared with that of the chack trees
for three years after defoliation.

Generally, the effects of artificial defoliation during the growing season upon the
growth were similar among Pitch pine, Japanese red pine, Japanese black pine and
Fastern white pine, and these pines suffered greater influences than Loblolly pine.





