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Relation between growth and wood properties
of Chamaecyparis obtusa

Tsugio Oshima and Hiroshi Miyajima
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Variation of tracheid length on radial direction.
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Fig. 3. Variation of average tracheid length within the stem and within
the same height.
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Fig. 4. Variation of average tracheid length within the stem and within
the same growth layer.
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Fig. 5. Diagram of distribution of tracheid
length in stem.
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Fig. 6. Variation pattern for ring width by
stands.

The central vertical line is the average
for the stand; the rectangle represents
two standard deviations on both sides of
the mean. The horizontal line shows
the total range of values found for
each stand.
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Fig. 7. Variation pattern for tracheid length
by stands.

See Fig. 6 for details.
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Table 1. Characteristics of stands and soil.

Block Taira 75 1 Unzen 109
| ‘ -
Stand 1 11 l 111 | v
Site quality High ‘ Low High 1 Low
Age of stand (year) 37 ‘ 37 55 | 55
Mean tree height (m) 13.8 10.5 11. 5 8.7
Mean D. B. H. (cm) 20.1 P 14.3 15.8 14.0
Stand density (No. of trees/ha) 1050 | 2590 2780 3220
Annual mean temperature e 12 11.3
Annual precipitation (mm) 2300 2600
Above sea level (m) 450 900-950
Direction of slope N W
Degree of exposure ® 85-90 143-192
Soil type Bp)-Bc l Be Bp By
Thickness of A Horizon (em) 35-38 1 11-12 25 12-10
- A Hori. 10. 4 39.9 8.8 23.0
Gravel (%) B Hori. 1.8 - 12,7 35. 4
. A Hori. 34,9 37.2 26.3 46.3
Volume weight (82 B Hori. 40,6 = 36.5 48.0
N _ ) . A Hori. 66.7 49.3 56.6 55. 5
Maximum water capacity (%) | B Hori, 72.6 - 65.5 71.5
) . A Hori. 85.6 8l. 4 88.6 80.4
Porosity %> | B Hori. 84.3 - 84,7 80. 4
Table 2. Analysis of variance of ring width and tracheid length among stands.
Source of a i Ring width - Tracheid lengfh
variation SS MS F SS MS 1 F
) Stand 3 18. 652 6.217 9. 089** | 1.276 0. 425 8. 333**
Repli. 14 13.721 0.980 1. 433 N.S. 0. 646 0. 046 —_
Error 42 28.729 0. 684 2.124 0.051
Total 59 61.102 4, 046

**: Significant at 1 % level.
N. S.: Not statistically significant.
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Table 3. Test of least significant difference
of ring width.

Stand‘hdeanl 1o ou | v 'III
I|216 —
I ' 1.76 | 0.40N.S. -
IV | 106 | 110%™ | o070% | —
I | 0.88 | 1,28%*

| 0.88%* | 0.18N.S. | —
*: Significant at 5% level.
#*: Significant at 1 % level.

N.S.: Not statistically significant.

Table 4. Test of least significant difference
of tracheid length.

StandMean| m | 1 | W |
II | 2.805 — {
I |28130.082N.S.| — g
II | 2.659/0.236%* [0.154 N.S. — !
IV | 2.514/0.381%* 0. 299%* ‘O. 145 NSI —

% . Sjgnificant at 1 % level.
N.S.: Not statistically significant.
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ring width.
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Table 5. Analysis of variance of ring width and tracheid length among trees.

Source of [ Mean squares
variation t 1 1 ‘ LI i v
o ‘ Tr d l ’ : )
. . ; ee 4 4. 200%+ 1.177 N.S. 0. 308%* ©0.370%%
Ring width | Repli. |2 2.379% 3.731% | 0062 NS. | 0.050 N.S.
| ‘ - 1 - -
. Tree 4 0. 110%* 0. 060* L 0.099%% 0. 162%*
Tracheid length | o i 2 0.031 N.S. 0. 206%* | o.087* ’ 0. 051%*

#; Significant at 1 % level.
** . Significant at 5 % level.
N.S.: Not statistically significant.
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Fig. 9. Relation between D. B. H. and ring
width.

See Fig. 8 for details.
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Fig. 10. Relation between stem taperness

and ring width.

See Fig. 8 for details.
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See Fig. 8 for details.
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Table 6. Correlation coefficients for growth factor and wood properties.

Relationships

Ring Width : Tree Height

Ring Width: D. B. H. 0.7891N.S.
Ring Width: Stem Taperness —0.9897%*
Tracheid Length : Tree Height 0. 3488N.S.

Tracheid Length: D. B. H.
Tracheid Length: Stem Taperness
Ring Width: Tracheid Length

0.3730N.S.

*: Significant at 5 % level.
% . Significant at 1 % level.
N.S.: Not statistically significant.

0.1340N.S| 0.7963N.S.

—0. 4577N.S.1

r-values
i \ I { v i All Stands
0.9380* | 0.6685N.S.| 0.4935*
0.9007* | 0.7492N.S| 0.8944% | 0.7157%*
|—0. 8426N.S. —0. 5695N.S|—0. 9976** |—0. 4489%
—0.3059N.S| 0.8505N.S| 0.7395N.S.| 0.5599%
—0. 0148N.S.I—0. 3258N.S8.] 0.9759%* 0.7268N.S.| 0.3639N.S.
| 0.2318N.S.|—0.9212% —0.6488N.S.| 0.1170N.S.
—0.4130N.S.| 0.8130N.S.| 0.6111N.S.[—0.0166N.S.
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(Table 6). CHIIRAMBEZHNTNE T E05,
D& SRtz D EHAINS.
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Table 7, Test of least significant difference between trees in stand III and IV.

11 |
No. 5 f No. 3 No. 1 No. 2 No. 4
Tree Mean }
No. 5 3.212 —_ i
No. 3 2. 860 0.352%* | —_
No. 1 2. 855 0.357** | 0.005N.S.
No. 2 2.784 0, 428** 0. 076N.S. 0.071N.S. —
No. 4 2.764 0. 448** 0. 099N.S. 0.091N.S 0. 020N.S. —
v
- No. 2 No. 4 No. 3 No. 1 No. 5
Tree ‘ Mean
No. 2 l 2.761 _—
No. 4 2.623 0.138% —_—
No. 3 2.576 0. 185%:* 0.047N.S. —
No. 1 [ 2. 466 0. 295%* 0. 157%* 0.110N.S. —
No. 5 [ 2144 0. 617%* 0.479% | 0.432% 0. 322+ —

*; Significant at 5 % level.
=%, Sjgnificant at 1 % level.
N.S.: Not statistically significant.
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Wood properties in forest trees have great variation which is controled by the en-

Therefore, if

the variation is controled mainly by the hereditary factors, the breeding for wood pro-
perties should be possible.
The objects of this study are to investigate the variation patterns of tracheid length
in a tree at experiment 1, and stand variations and individual tree variation of ring
width and tracheid length as wood properties at experiment 2.

stands.

Experiment 1.

Variation within a tree

The materials for this experiment were taken from HINOKI (Chamaecyparis obtusa
Sieb. et Zucc.) tree growing in Kasuya school forest of Kyushu University. The survey
was made to determine the variation of tracheid length. The disks for this experiment
were cut from the sample tree at different heights above the ground level (at Om, 1m,
1.3m, and every 2m higher up to the top).
at each growth ring along the four directions from the pith.
There were variations of tracheid length in the radial directions and the same
growth layers, but not among the four directions.
cheid length in the stem (Fig. 5) was made from the data.
As the result, it is possible to estimate tracheid length of the sample trees by small
samples extracted from the stem between 1 m and 3m above the ground level.
Experiment 2. Variation among trees and stands
Stand variation and tree variation in ring width and tracheid length were assessed
from small samples in trees belonging to four different stands in Taira and Unzen ranger
districts of Nagasaki district forest office.
Significant differences at 1 percent level in ring width and tracheid length were
found among stands.
As to variation among trees, the significant difference in ring width was not found
in the II stand, but such differences were significant at 1 percent level in the other

trees in each stand.
An attempt was made to find the relation between growth characters and wood

properties.

These relations were shown in Table 6 and Figs. 8 and 11.

and diameter at breast height were closely related.

high correlation with tree height and stem taperness.

Test specimens were taken from the disks

The diagram of distribution of tra-

On the other hand, significant differences in tracheid length were found among

Ring width
Ring width was found to have a
There was a significant correla-

tion between tree height and tracheid length. However, diameter at breast height or
stem taperness were not recognized to have a significant correlation with tracheid
length.
The relation between ring width and tracheid length had no significant correlation.
The fact that the trees within the same stand had high variability in tracheid length
suggests the possibility of hereditary variation among trees.



