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Effects of Artificial Deprival of Shoots on Stem upon
the Growth of Some Pine Species

Tooshu FURUNO and Toyohiro YAMAZAKI
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Table 1.

Germination and elongation of adventitious shoots

Length of adventitious bud (cm)

Numbers of adventitious bud in
length from 0.5 cm to 2.0 cm

8 ; P, ;
Treated  P- thunbergii P. tasda P. densiftora densiflora
T T Treatment [V Treatment Treatment
reatment [V reatment [V Treatment [V
date Five year-old Tow year-old Four Five Five
year-old year-old| year-old Four Five Five
min. max. ave. | min. max. ave. | max. Imax. max. year-old year-old | year-old

4-16 170 | 6.0 o | o
5.1 |11.7~23.0 16.0 ] 23.7~59.0 41.3 | 21.0 12.0 ¢ 6.0 13 0 10

15| 8.4~24.0 14.2 | 20.5~42.0 33.6 | 21.0 18.0 8.5 3 6
6. 1|10.4~17.5 14.1 | 17.8~43.0 32.6 | 15.0 12.0 ¢ 5.0 8 2 3

15| 6.5~17.6 12.2 | 18.7~35.4 26.1| 13.0 10.0 4.8 4

7-1] 4.2~13.1 9.7 | 19.3~37.7 25.6

6| 5.0~ 9.2 7.2| 9.6~19.5 15.6 | 14.0 6 10 24

30| L1~ 7.5 3.0 85~21.1 14.5
8.15| 0.7~ 1.5 1.0| 5.6~11.0 8.1 22 0 5
9-1| 0.3~ 10 0.6| 0.1~ 3.2 1.8

15| 0 ~0.4 02| 0 ~ 11 0.6 i 0 0 0

10- 3| 0 ~ 0.1 +] 0 ~03 0.1
23 0 ~0 0] 0 ~0 0 t
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shoots of Japanese black pine.
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Table 2. Bending stem caused
P. thunbergii P. taeda
Treated Treatment [V Treatment [V
date Elongation of the lower branch Elongation of Elongation of the lower branch
- advantitious ; D 3
Crook | Posthorn |Degree of bendin shoot Crook | Posthorn cgree o
g 1 bending
(No.) (No.) |min. max. ave. (No.) (No.) (No.) ave.
(cm) {cm) (em)
4.16
5.1 0 2 11~16 13.3 4 1 2 3.5
15 0 2 11~25 18.0 4 1 1 4.0
6. 1 0 2 12~21 18.1 4 1 1 3.5
15 1 1 15~20 18.5 4 2 2 5.0
7. 1 1 2 17~22 20.0 3 2 1 4.5
16 1 2 18~23 20.5 3 3 1 5.5
30 2 2 18~21 20.8 | 2 4 1 5.5
8.15 3 1 17~34 23.3 2 3 2 8.5
9.1 3 1 19~35 25.1 2 4 2 8.5
15 5 1 20~45 30.9 0 6 0 8.5
10. 3 6 ‘ 0 24~40 29.4 0 6 0 8.5
23 | 6 0 0 6 0 12.5

25~54 30.2
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by shoot deprival

P. densiflora
Treatment [ Treatment [I
Elongation of Elongation of the lateral shoot Elongation of the lateral shoot
adventitious " Degree of -
shoot Crook Posthorn 1 bending Crook ‘ Posthorn Degree of bending
(No.) (No.) (No.) ave. (%) (%) min. max. ave.
(cm) (cm)  (cm)
50 42 0~16 9.6
3 3 3 3.1 41 59 4~22 10.0
4 2 4 2.8 69 31 4~22 10.4
4 2 4 3.0 67 X 33 4~29 9.6
2 2 4 3.2 67 33 7~26 11.6
3 3 3 4.4
2 3 3 4.9 76 24 7~26 14.6
1 3 3 5.6
1 3 3 6.3 76 24 9~27 15.6
0 3 3 7.6
0 3 3 7.3 90 10 9~50 18.8
0 3 3 7.5
0 6 0 10.5
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Fig. 6. Comparison of growth rate on height
growth after deprival of leading shoot

(Treatment I1).
(1): treated year

A M J J A S 0

(2):
(3):
(4):
(5):
(6):

next year of deprival

the third year after deprival
the fourth year after deprival
for three years after deprival
for four years after deprival

These numbers apply in Fig. 7, 8, 10, 11,

12 and 13.

(O: Japanese red pine at the nursery of

Kamigamo

@: Japanese red pine at the nursery in

campus

@: Japanese black pine in campus

X : Loblloly pine in campus
These marks apply in Fig. 10.
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Résumé

When the terminal bud cluster is destroyed by the feeding of insects or other factors,
the lateral bud or the lower branch assumes dominance, the stem occasionally becoming
crooked.

In this report, the effects of artificial shoot-cutting of the stem upon the growth and
stem form of three pine species, Japanese red pine (Pinus densiflora), Japanese black pine
(P. thunbergii) and Loblolly pine (P. taeda), were investigated for three or four years
at the nurseries in campus and Kamigamo Experiment Station of Kyoto University
Forest.

The terminal shoots of the stem were removed from the test trees with scissors every
month from April to October in each as follows:

Treatment I. removal of a half of the leading shoot on terminals;

Treatment II.  removal of the leading shoot leaving the lateral shoots on terminals;

Treatment III. removal of all lateral shoots on terminals;

Treatment IV. removal of all terminal shoots of the stem; and

Treatment V. removal of no terminal shoots on check trees.

Tree height and diameter at the base and 30 cm height of all test trees were measured
at the end of growing season each year. After three or four years, all test trees were cut
down at the base for stem analysis.

Results obtained from these investigations were as follows:

In the case of Treatment I and IV, adventitious buds appeared near the cutting portion,
and at the end of first treated year, adventitious buds that appeared early elongated
longer than the others. The longest shoots were 21 cm in Japanese red pine, 24 cm
in Japanese black pine and 59 cm in Loblolly pine. And generally, adventitious
shoots in Treatment IV were longer than in Treatment I (Table 1, Fig. 1 and 2).

In Treatment II, a lateral shoot replaced the leading shoot, in Treatment IV, a lower
lateral branch began to indicate height growth, the resulting form of stem turned out
to be variously crock and posthorn. The stems of test trees in Treatment I'V were more
crooked than in Treatment IT and the later the terminal shoots were destroyed in the
growing season, the greater the stem was crooked (Table 2).

In Treatment II, parallel growth rate of tree height was 709, in Japanese black pine,
80%, in Japanese red pine and 80~100%, in Loblolly pine in the treated year, and in
the next year the growth was nearly the same as that of check trees (Fig. 6, 7 and 8).

" In Treatment II, the diameter growth in the next year suffered a little from the in-
fluence of shoot deprival. In Treatment IV, the parallel growth rate of Japanese black
pine was 70~90%, of check trees both in treated year and the next year, becoming 80~
90%, during four years after treatment. The growth of Loblolly pine, in the next year,
was less than Japanese black pine, but after the same four years, parallel growth rate was
as nearly the same as Japanese black pine (Fig. 10 and 11).
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In Treatment II, stem growth of Japanese red pine and Japanese black pine showed
in 70~909%, of check trees in the treated year and the next year, but in the third year
growth rate was normal. The growth rate for three years was 85~959%, to check trees.
In Treatment IV, growth rate was 80~90%, in Japanese black pine, 80~95%, in Loblol-
ly pine to check trees for three and four years. In Treatment I and III, there is no loss
of growth (Fig. 12 and 13).

It seemed that Japanese red pine infested with pine shoot moth (Dioryctria splendidella)
showed nearly the same growth in Treatment II and IV.

Plate I Various form of bending stem caused by artificial deprival of terminal shoot on stem
in P. taeda.
photo. 1~3: removal of the leading shoot on terminals
photo. 4~8: removal of all terminal shoots of stem
elongation of the lower branch (4~-6) and elongation of the adventitious shoot (7, 8)
photo. 9:  adventitious buds on cutting portion

Plate IT Various form of bending stem in P. thunbergii and P. densiflora
photo. 10~15: removal of all terminal shoots of stem in P. thunbergii
the lower branch replaced the stem (10~12) and elongated adventitious shoots (13~15).
photo. 16~~18: shoot deprival in P. densiflora
removal of a half of the leading shoot (16), removal of the leading shoot (17) and removal
of all terminal shoots (18).
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