AKREF 72 H O FAREDFBGE 1 #H
BFIRIE b V= oMo A E Kk E - SRS
R ' MEZ2 T2 T B3 2 H A 1 5

Zisuke Kavuracr: Forest-biological studies on the wood quality. Report 1.

On the moisture content, the bulk density of the early-and late-wood of
green Todo-fir grown at Nopporo district in Hokkaido and their shrinkage.
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Résumé

An attempt was made to inquire the distribution of moisture contents, bulk
density of the green wood and the shrinkage, respectively on the early-and
late-wood, of Todo-fir (Abies Mayriana Miyabe et Kudo) grown at Nopporo
district in Hokkaid®.

The results obtained by this observation are as follows :

1) Measuring the moisture contents in green (%), it was found that @
was about 40% in the duramen and getting suddenly higher @ in the alburnum
about 200%. In the duramen, the late-wood had some higher @ than the early-
wood, but in the alburnum, @ of the early-wood was some twice as large as
that of the late-wood.

Table 1 shows the mean moisture contents in each part of stem.

Table 1. Moisture contents (%) of different parts of stem.

Duramen. Alburnum.
Height above the ground —— - e e
(m) " Early-wood. l Late-wood. Early-wood. ‘ Late-wood.
1.5 36.4 41.0 246.5 l 129.5
10.0 37.4 40.8 2489 | 164.6
20.0 43.7 i 46.9 201.2 | 119.0

2) Moisture volume per unit dimensions (@,%) of late-wood was almost
twofold as large as that of early-wood in the duramen, but in the alburnum @,
fo late-wood came up to that of early-wood. Table 2 nearly shows the per-cent
in volume of moisture, air and wood substance in the stem.

Table 2. Ratio of moisture, air and wood substance in volume.

‘ Duramen. ‘ Alburnum.
Part of wood i ‘

\ moisture. ‘air. ]wood-substance. ‘ Moisture. !Air.}woodﬁubstance.

Early-wood. ‘ 10 74 16 ! 60 23 17
Late-wood. l 17 53 25 53 22 25

3) On the wet-duramen, it was observed that the moisture contents were
remarkably low at the boundary between the alburnum and the duramen. From
this fact it is assumed that the wet-duramen will be formed after the formation
of normal dryduramen.

4) The distribution of the bulk density R g/cm?® (defined as the dry weight
of the wood divided by the volume of the green sample), measured respectively
on the early- and late-wood, as to the radial growth, was shown very irregularly,
but, generally speaking, one was distributed in parallel with the other.

5) The correlations between R and the width of annual ring were not
always close respectively on the early- or late-wood.

6) It was observed that the frequency curves of R respectively given by
the early- and late-wood showed an intersection region 0.087 g/cm?® at one sample
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stem, but another stem gave an interspace region 0.002 g/cm?.

The range of R in all values measured is 0.404 g/cm?, and R of the early-
wood is distributed between 0.164~0.353 g/cm®, the late-wood between 0.266~
0.568 g/cm?®. The representative values of these R are as following table.

Under the present state, however, concerning to the conditions in the stem

on which the existance of this intersection region on R curves depends, there is
discussion no more.

Table 3. Bulk density of the early- and late-wood (R g/cm?).

R g/cm3 Early-wood. Late-wood.
Arithmetic ‘mean 0.249 0.389
Standard deviation 0.029 0.049
Median 0.251 0.393
Mode ’ 0.23 0.39
Coefficient of variation 11.6 12.6

7) The shrinkage curves of early- and late-wood indicated that the small
shrinkage occurred at high moisture contents and the shrinkage curve was
not really straight at low moisture contents.

The shrinkage curve can be approximately expressed as a=A+B~ a is the
shrinkage mass (95) corresponding to the moisture content ®, A and B are
variable on each sample, and A gives the maximum shrinkage mass @mas.

8) Measuring the shrinkage mass of early- and late-wood respectively, it was
found that @mw.. was always larger in the late-wood than in the early-
wood, only but on the longitudinal. Their mean values are as following :

Table 4. « of early- and late-wood. (%)

| s *
Part of wood. Mean. R g/cms3
at ( ay ‘ al ’ Qv
o © Arithmetic mean. 0.207 7.30| 2.49| 0.38] 9.95
Early-wood. ‘g hdard deviation. 0.015 0.90| 0.59| 0.08| 1.1
. * Arithmetic mean. 0.365 11.54 | 7.69| 0.19| 18.49
Late-wood. | Standard deviation. 0.041 0.81| 0.88| 0.06| 1.22

% Note. £: tangential, 7: radial, /: longitudinal, v: volume.

The relations between R and « on the early- and late-wood are experi-
mentally as next table, these equations do not pass through just the origin, but

they show apparently the qualitative dissimilarity between the early- and
late-wood.

Table 5. Relations between R and « on the early- and late-wood respectively.

@ Early-wood. i Late-wood.
!

wr 65.2R—6.2 | TL.9R+ 7.2

ar 24.3R-2.5 | 12.5R+ 3.1

@y 74.1R—-5.4 ‘ 22.2R+10.4
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If these equations should be past through the origin, they are shown as
following table, and when it’s assumed that the coefficient of R represents the
ratio of absorptive water, it is, some large, about 50% and is larger in the
late-wood than in the early-wood. The opinion as above, however, fits practically
for the “whole wood”, but it seems not for the “early-wood” or “late-wood”
which are separated respectively from the “whole wood”. But, it is not able to
refer to the mechanism which plays on the dissimilarity of shrinkage between
the early- and late-wood, under the present observations.

Table 6. Relations between R and « through the origin.

a Early-wood. | Late-wood.
ar 35.2R ‘ 31.3R
ar 12.1R 21.0R
an 48.2 R 50.3 R

9) In the “whole wood” the early-wood zone and late-wood zone were
measured on their shrinkagemass, and it was remarkably noticed that the distri-
bution of shrinkage mass in the whole wood was very irregular and these two
parts were controlling their shrinkage one another. This fact is very clearly
shown comparing the ratio of shrinkage mass in these two regions with that
of two parts measured respectively, as following:

Table 7. Comparison of shrinkage between the “whole wood”
and the “early- and late-wood”.

atlar Late-wood a/Early-wood «
Sample. R
| Early-wood. Late-wood. 2 I @t
in the whole wood. 4.54 1.68 3.16 I 1.09
measured respectively. 3.08 1.52 3.09 1.58




