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The Silvicultural Studies on Yachidamo in the Kyoto University Forest in

Hokkaido. No. [y The Shade Resistance of Yachidamo Young Tree.
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Table 1. The variations of dry weight, diameter at near root and height of the
stems by the increasing of light intensity.

Dry weight (gr.) Diameter at
Light intensity
Stems Leaves Roots near root (cm)
I (100%) ’ 116.3+61.3 15.25+5.95 60,5+30.1 1.38+0.21
I ( 60%) 170.1+49.1%* 16.82+4.32*  60.2+25.0 1.64+0.28%*
il ( 15%) ! 71.7+41,8%* 6.01£2.13 32.8+17.9%* 1.23+0.26%
I
v ( 5%) | 24.1+16.8 1.54+0.94 1.1+ 6.1 0. 85+0.16**
* Significant at the 10% level.
**  Significant at the 59 level.
Height of the stems (cm)
1st. year 2nd. year 3rd. year total
(1938) (1959) (1960) ‘
9.4+4.6 30.4+19.7 46. O:f:14 7 111.7+20.3
13.3:+£5,0%* 71.9+17.6%% 60.7£12.9%* 173.9+£30.2%*
16.2+£5,9%* 64.1+19.7** 50.2+19.9* 156.0+32.9%*
10.7+5.4 28.1+£13.3 26.5+15.8%* 83.7230.4%*
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Fig. 1 The variations of dry weight, diameter at near root and height
of the stems by the increasing of light intensity.
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Table 2. The variation of organic matter contents by the increasing of light intensity.

Soluble  Albuminous Total Mono-saccha- Poli-
Light intensity nitrogen nitrogen nitrogen ride saccharide

%% o%* o4* %% %*

I (100%) 0.08 2.64 2.72 2.27 0.32

Leaves I (60%) 0.07 2.59 2.66 1.87 0.43

i (15%) 0.02 3.63 3.68 1.13 0.65

W ( 5%) 0.02 4.06 4.08 0.98 0.34

I (100%) 0.11 0.85 0.96 0.62 0.46

Stems I (60%) 0.11 0.85 0.96 0.61 0.48

I (15%) 0.10 0.82 0.92 0.26 0.56

WV ( 5%) 0.07 0.79 0. 86 0.20 0.39

*  Percentage of dry weight
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Table 3. The variations of inorganic matter contents by the increasing light intensity.

Light intensity Ash P;0s K0 Ca0 Si0,
% % % * % * % * % *
I (100%) 10.25 0.213 2.50 2.40 1.70
I (60%) 10.30 0.209 2.45 2.43 1.87
Teaves
1 (15%) 11.85 0.175 2.40 2.65 2.83
N ( 5%) 11.65 0.179 2.65 2.51 2.03
1 (200%) 2.30 0.157 1.10 0.62 0.23
I (60%) 2.50 0.150 1.57 0.66 0.30
Stems
1 (15%) 2.30 0.127 1.17 0.69 0.23
N ( 5%) 2.90 0.137 1.15 0.75 0.47

*  Percentage of dry weight.
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Summary

These investigations reported here were performed to make clear the shade resistances of
Yachidamo (Fraxinus Mandshuriea Rupr) reported here young tree (4 years old) from the stand-
point of growth, functional changes of nutrition and plant physiology. Then the light intensity
using adjusted by 3 shade lattices (the light intensity; 609, 15%, 5% ). We also supplied the
control section (1002 light intensity) besides 3 shade lattices.

The followings are the results of these investigations,

A. The changes of growth by light intensity;

The dry matter weight of the leaves, stems and roots in 62 light intensity was much greater
than that of the others. They changed in the following order: 609, 100%., 15% and 5¢;. The
diameter growth showed almost the same tendency as the dry matter weights. But the height
growth changed as follows; 609, 15%, 100%, and 5¢;. It was a distinctive character that the
height growth in the section of the 15924 light intensity was better than that in the control section
(light intensity 1009 ).

These investigations summarized that the plot of 60¢; light intensity showed the best growth
in dry matter weight, diameter growth and height growth, and the plot of 5 ¢; light intensity
the worst growth.

B. The changes of the organic matter contents by light intensity;

The shade effects for the nitrogenous metabolism in leaves appeared as following Albuminous
nitrogen was in a large quantity both in the 1579, and 59, light intensity piot and soluble nitro-
gen was much both in the 1002 and 609 light intensity plot. Conjecturing the faculty of pho-
tosynthsis from the mono-saccharide contents in leaves, it was most vigorous in the section of 100
2, light intensity. This faculty of the other section decreased in proportion to declining of the
light intensity.

C. The changes of the inorganic matter contents by light intensity;

Phosphorus and potassium contents in leaves increased with the enlargement of the light inte-
nsities, on the other hand calcium oxide (CaO) and silicon dioxide (SiO;) decreased with them.
The ash metabolism in leaves was more vigorous with th declining of the light intensity.

From B and C, we understood that the physiological faculty of this tree under the shade was
almost the same as that of the shade leaf and the sun leaf.

D. Considering the changes of the growth, organic and inorganic matter contents, the Yachi-
damo young tree in the g0Q¢; light intensity grew much better than others. In the 5¢4 light inte-

nsity it grew worse.



