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Noboru MIYAKE

Fundamental Studies on Seed Gardens of Japanese Pine.

(6) Renewed Shoots by Young Shoot Removal of Kuromatsu
(Pinus Thunbergii Parl.).
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Table 1. Characters of previous shoots at each removal time of Kuromatsu

Removal time Diameter Length Volume No. of winter
mm cm cm3 buds

v. 7 7.5+£1.2 44.94+10.8 21.1+9.3 4.7+1.1
14 6.5+£1.7 32.5+ 5.8 12.2+7.5 4.5+1.5

19 6.9+1.8 37.3+ 8.4 14.3+6.3 3.56+1.2

26 6.9+1.1 38.3+ 3.4 12.4+6.7 4.0+0.9
.29 5.6+1.7 32.84£13.5 9.9+8.9 3.9+1.9
VI. 4 6.5+1.3 36.9+ 9.6 13.8+9.5 4.0+1.3
7 6.1+1.5 32.6+13.6 7.94£3.7 3.6+0.7

13 5.9+1.1 28.0%+11.2 8.6+5.9 3.4+1.1

19 5.1+0.8 22.0+ 8.0 4.84+3.0 2.7+1.3

24 5.5+1.3 28.0+ 7.7 7.8+4.3 2.8+1.2

28 4.8+0.9 25.7+ 2.5 4.7+3.9 2.5+1.1
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Table 2. Characters of renewed shoots at each removal time of Kuromatsu

Rfir;%val 3106 O(g;f renewed R-W rati(;)u Diameterm . Length o Volun’gn , Leaf lengtilm
V. 7 6.7+£3.0 1.38+0.38 3.4+0.9 8.5+3.9 1.02 7.7+£1.2
14 7.3+2.7 1.70+0.73 3.2+0.8 7.3+3.8 0.65 7.5+1.7
19 7.0+2.4 2.06+0.44 3.1+0.9 6.7+£3.5 0.58 7.4+1.6
26 9.0+£2.5 2.32+0.66 2.9+0.8 5.1+3.6 0.49 7.8+1.3
.29 6.7+£3.5 2.28+1.90 2.7£0.9 5.3+3.8 Q43 7.0%+1.4
VI. 4 7.5+2.5 1.98+0.15 2.9+0.7 5.1+2.9 0.43 6.4+1.2
7 6.4+3.1 1.84+0.84 2.7+0.9 4.6+2.7 0.39 6.5+£1.3
13 5.54+2.7 1.83+0.34 2.8+0.6 5.3+2.7 0.41 6.5+£0.9
19 4.0+£2.2 1.82+1.28 2.9+0.8 3.3+2.3 0.28 4.94+0.9
24 4.4+£1.4 1.76+0.77 2.6+0.6 3.2+1.8 0.20 4.1+0.8
28 5.0+1.5 2.26+ 93 2.6+0.7 3.0+1.8 0.19 4.1+1.0

Note 3% Number of renewed shoots/number of winter buds
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Fig. 1. Number of winter buds, renewed shoots and number of renewed
shoots/number of winter buds of Kuromatsu.
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Table 3 Ratio of renewed shoots to previous
shoots of Kuromatsu

Diameter of] Length of | Volume of
renewed renewed renewed
Removal [shoots shoots shoots
time Diameter of| Length of | Volume of
previous previous previous
shoots shoots shoots
V. 9 0.45 0.19 0.05
14 0.49 0.22 0.05
19 0.45 0.18 | 0.04
26 0.42 0.13 0.04
.29 0.48 0.16 0.04
VI. 4 0.45 0.14 0.03
7 0.44 0.14 * 0.05
13 0.48 0.19 0.05
19 0.57 0.15 0.06
24 0.47 0.11 0.03
26 0.54 0.12 0.04
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Table 4. Characters of previous shoots of each tree of Kuromatsu

ﬁgﬁae Diametet;n o Length om VolumeCms winlggf %{1 ds
1 5.0+2.1 17.8+ 5.9 4.3+ 4.3 3.2+1.8
2 5.9+0.7 30.9+ 7.1 8.9+ 4.4 3.1+1.0
3 4.6+0.8 29.0+ 2.3 7.5+ 2.8 2.8+1.3
4 6.1+1.8 30.5+10.3 10.7+ 9.6 2.8+1.0
5 5.3+£1.5 24.5+ 6.1 6.6+ 4.0 2.0+1.1
6 5.8+1.6 36.1+ 9.3 11.2+ 8.1 4.6+1.1
7 7.4+1.2 43.0+ 9.9 20.3+£12.0 4.1+1.4
8 6.2+1.0 43.9+ 6.7 16.3+ 6.1 4.3+£1.0
9 7.1£1.6 42.7+£11.7 19.4+10.2 3.5+1.4
10 6.8+1.5 40.7+ 9.9 16.3+10.3 3.8+0.4
13 6.3+1.6 35.7+18.7 9.0+ 6.3 3.9+0.4
14 6.5+1.8 34.0+11.5 12.8+ 9.6 4.6+1.5
15 5.6+1.4 19.2+10.2 5.9+ 5.9 3.7+1.2
16 6.1+1.2 33.4+ 9.0 10.9+ 7.0 4.2+0.1
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Table 5. Characters of renewed shoots of each tree of Kuromatsu

’II\}f)ee ye%e&fed R-W ratic;)a Diameter Length Volume Leaf 1eng21n
) shoots mm cm cm?
1 8.6+3.1 2.29+0.65 2.1£0.9 3.4+3.1 0.22 4.5+1.6
2 6.3£2.7 2.14+1.16 2.94+0.8 6.2+3.9 0.54 5.8£1.3
3 4.8+1.0 1.96+0.70 2.44+0.7 3.6+1.0 0.19 5.6£1.5
4 4.7+£3.3 1.45+0.69 3.24+0.4 7.4+4.7 0.79 7.6+2.5
5 6.3+2.3 3.72+1.64 2.7+0.7 5.1+2.9 0.40 6.2+1.4
6 5.7+1.9 1.29+0.46 3.1+£0.6 6.5+3.0 0.60 6.6+1.6
7 6.4+0.7 1.83+0.72 2.7+£0.7 4.6+£2.7 0.32 5.5+0.8
8 7.6£3.3 2.06+0.80 2.8+0.4 4.7+2.4 0.32 6.3+1.5
9 7.3+1.9 2.42+0.41 3.5+0.9 6.1+4.3 0.67 8.0t1.2
10 6.8£3.1 1.83+0.60 3.2%£1.0 5.1+£3.2 0.60 6.5£1.5
13 4.1£1.5 1.284+0.52 3.8+1.1 9.1+3.8 1.23 6.9+1.4
14 5.2+1.6 1.21+0.28 3.2+0.9 3.8+3.2 0.43 6.0+£1.6
15 6.5£2.2 1.90+0.68 2.6+1.3 5.1+£3.2 0.26 7.1+1.1
16 9.4+4.7 2.00+0.41 2.1+0.4 3.5+3.4 0.22 6.5t1.6

Note 3% Number of renewed shoots/number of previous shoots
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Fig. 2. Number of winter buds, renewed shoots and number of renewed shoots/number

of winter buds of Kuromatsu.
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Summary

To study the effects of shoot removal on the branch increasing program of Kuromatsu,
a series of experiments were made in the experimental nursery of Shimane University,
at Matsue City in 1969.

Young shoots (Y. S.) sprang up from buds of 6-year old Kuromatsu tree were
removed at interval of 5 days from May to June. The diameters, lengths and volumes
of previous shoots (P. S.) on which new ones were growing were first measured, then
.those young ones were removed. In their place renewed shoots (R. S.) sprang up,
elongated and stopped their growth in October, when their diameter, lengths, volumes
and leaf lengths were measured. The results were as follows :

1. The number of Y. S. was greater on larger P. S. than on smaller P. S.

2. The number of R. S. was, on the average, the greatest when the removal had been
made late in May.

3. The growth of R. S. decreased in the case of later removal of Y. S. The growth
had no relation to the size of P. S. nor to the number of R. S.



