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Summaryg

On behalf of fundamental knowledge of wood utilizdtion the sap- and heartwood were
researched on the being-state in the trunk chiefly of the Japanese larch (Larix-Kaempferi Sarg.)
which is artificially aforested in the Tomakomai Experimental Forest of the Agricultural Faculty
of the Hokkaido University. The results of these observations are as following:

A) The general tendency of woods in the radial direction of the stem-cross-section. ‘
1) The sapwood had a tendency to show no large difference of breadth in all directions from
the pith. 'We can designate this character as the uniformity of the sapwood breadth.

2) In the excentrically grown trunk the sapwood breadth was in general the narrowest on
the shortest pith radius, but the heartwood-radius (from pith) in this direction was not always
the smallest.

& In the main the heartwood—périmeter complied hardly with the annual ring, the heartwood-
border of the larger radius/ direction was located at the outer annual rings, but not so in the
smaller direction. v ‘

4) The heartwood- (or sapwood- and *ripe-zone-wood-) percentage in the radial direction may
have a certain tendency in the growth condition, but there was no even meaning to be ob-
tained by the measured numerical values. ‘The explanation of the breadth nature of ripe-zone,
so far as it exists always distinctly in green state and is the medial wood from sap to heart,
must be left to future research. » .

5) The heartwood which began to form in young atage developed in the surroundings \of the
pith equally or sometimes one-sidedly, but as the tree advanced in years the developement of it
tended to uniformity of sapwood-breadth irrespective of the pith-situation, and finally the heart-
wood took the seat in the center of the trunk-cross-section. But, the inclination and bearings
of the forest—ground influenced the position and excentrcity of the heartwood.

6) The cross-section-form of the trunk and its heartwood-formation were almost similar in the
Japanese la,rch'; but this is the general character of the so named heartwood-trees. On the
contrary, in the so named abnormal or pathological false-heartwood-trees (by wound or fungi)
and inner coloured wood which many times were observed among mature sap-wood-trees, the
inner-coloured-wood-cross-section-form was not similar to the trunk’s form. So we can advocate
the former type as the normal heartwood and the latter as the abnorn;al heartwood.

7) It appeared that the big trunk had not always a larger heartwood and the sapwood breadth
had no numerical relation to the cross-sectional area, growth, age, and other circumstances of
the trunk; but in general the growth of the trunk and its heartwood-amount were nearly in
a remarkable proportion. _

B) The general character of the annual rings and the amount of woeods in the stem by
the height degrees above the ground.

1) The sapwood breadth of the Japanese larch stem decreased generally as the height above

*M. Chsawa & S. Iirai: Some informations on the Heattwood-colouration as a stem-morphology. Journ. of
Sappuro Foc. of Agr. & For. Vol. 37 No. 4, 1948,
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the ground increased, but this decrement was not uniform, whilst it was uniform in. the stem
of the tree-crown, The variation of the sapwood-breadth by the height was of small quantity
through the individuals and sample-plots compared to that of the stem diameter.

2) The dominant trees had a wider breadth of sapwood than the inferior from butt to the
top, but this tendency was in evidence only in the brush-staze, whilst in the middle-stage it
was faint. In the old-stage the growth-condition of each stem could hardly be observed about
the sapwood-breadth. When the- breadth variation of sapwood in the clean-stem, apart from
the butt-swelling, according to the height degrees above ground was represented by a graph-
curve, the curve was generally convex for dominant trees and concave for inferior trees as to
the ground height axis. The top which was not yet influeced by growth-conditions had the
similar breadth of sapwood in the similar digmeter of the top without reference to the height
degrees above the ground. '

3) The wid\est breadth of sapwood existed not always at the butt-swelling, nor in the middle
of the clean-stem. The precentage of the relation of sapwood-breadth to stem-diameter had its
minimum sometimes at the butt and sometimes at 0.8~1.8 m ground height of the stem. But
the variation curve of the percentage of the relation of sapwood-breadth to ground height” de-
scribed generally a convex curve to the ground height axis, and its curveture was larger in the
older age of tree than in the younger.

4), As a rule the radius of heartwood-area in the stem decreased steeply from butt-swelling to
about 0.8 m ground height, and then, higher up, the decreasing-rate became dull, and from about
the middle of the stem height to-the top became gradually extinct, but-occasionally from butt
to about 0.8 m height there was an increasing. The former was in the good growth and the
latter was in the inferior trees with small stumps. B '

5) It was a usual tendency that the heartwood-area of dominant tree stems was larger than
that of inferior omes, but in the crowns of old trees the area did not show this difference
plainly. The dimensions of heartwood of alike stem-diameter could not be made an indicator
of thé growth degrees, but the growth of the stem showed an increase of heartwood-area and
so did also the course of age.

6) The percentage of the relation of heartwood-area to stem-diameter did not decrease, rather
increased suddenly from butt to near-by 0.8 m of some sample trees. So the percentage of the
heartwood-area by ground height had no uniforrﬁ téndency as that of the diameter, andmoreover
the dominant trees hqd not always greater percentage. Only at a definite ground height the
percentagg of the heartwood could serve as an index of the growth Jand age.

7) The variation of the ripe-zone-breadth by the ground height was on the whole similar to
that of the outside annual ring breadth of the stem. "This fact suggested a way of the change
from sap- to heartwbod, as. the ripe-zone always exists at the inner side of sap-, and outer side
of heartwood. The percentage of the relation of ripe-zone-breadth to stem diameter was
usually large in the start-in-age and the variation of its percentage By ground height was similar

to that of breadth.

8) The number of the annual rings in each wood of the stem varied with the species of trees,
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ages, ground heights, stems themselves etc., but in general the increase of ag: presented moré
rings in the heart than in the sap. As for the Japanese larch the annual rings in the heart
were nearly of the same number as those in the sap at 0.3 m ground height in 10~13 years
old stems. The variation of the rings-percenta e by the ground height in the.heartwood was
similar to that of the h artwood annual rings, but was not parallel. .This proves that the
shapes of stem and heartwood portion are not always ressembling.
9) The prrcentage of heartwood-rings prescnted generally its maximum value in the butt-
swelling in case of inferior tre.s, but in the dominant it decreased first from butt upwards, then
gradually increased to maximum from about 0.8 m ground height to middle height of the stem,
and finally diminished to the top. So the heartwood-rings-percentage was in proportion also
with the growth-shape of the stem, and the growth-degrees of the stem were reflected in it,
just as the percentage of the breadth of sapwood which was described above.
10) On the whole, in the Japanese larch, the heartwood had no difference in volume and rings
in compliance with the position of the stem as to the chief points.of the compass, except the
excentric growth portions. There was not even any difference in border-trees which ressemble
to isolated trees and are one-sidedly branched.
li) In general the annual rings of the ripe-zone decreased gradually as the ground height in-
creased in the young-stage, but in the middle-stage it varied almost for one ring. In the clean-
stem of dominant trees it scarcely differed in butt and end. The tendency of faint existence of
ripe-zone in the stem was usually obscrved in inferior trees and occurred from the middle to
the top of the stem. »

C) The correlations and empirical formulas between woods in the stem.
1) The numerical valuls, which were uséd to calculate, were confined to in 0.3 m heigh from
ground, and the calculations were made by the method of “Conventional” or by the “Average,
%4 method”. The correlation coeffiicents and the empirical formulas were recorded in the text
(p. 195~201) with the marks as follow :

D: Diameter (cm) of the stem-cross-scction at the height of 0.3 m.

KpD: 7 ? the heartwood-cross-section at the same heignt as the above.

88: Breadth {cm) of the sapwood-cross-section »o» ” »ooonm ”

RD: 7 ” the ripe-zone-cross-section no» ” oo ”

J: Annual rings of the stem at the height of 0.3 m.

K] . ” »» » the heartwood 13 9 ” i
ST : » ” ”» the sapwood IZIN E R ” ”
RT: » 2] » th . 'ripe~zone II T I 1] » ”

KDo2; . Heartwood diameter percentage of the relation of stem diameter to height of 0.3 m.
KF: Heartwood-area {cm”) at the height of 0.3 m.

SF: Sap\VOOd 1 R2 S M ”» » »

RF: Ripe_zon'e » 3 ” 2 ” I

KFy . Heartwood-area-percentage of the relation of stem area to height of 0.3 m.

SF% . Sapwood » 114 »” » 2 ” b4 3 :) 9 124
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RFe; : Ripe-zone-area-precentage of the relation of stem area to height of 0.3 m.

KV: Heartwood-volume (cm®) in the stem.

§¥V:  Sapwood » TR
"RV: Riye-zone ” »ow

KV9% : Heartwood-volume-percentage to the ster’x}-volume_

SV :  Bapwood » » o "

RV% M Ripe-zone . » » » »

¢ : Standard error
e.g., op: Standard error of the stem-diameter at the height of 0.3 m.
Py Pfobable error
T: Correlation coefficient or propable error
e.g, Tpxp: The correlation coefficient of heartwood;dfameter to stem-diameter at
the height of 0.3 m., and so forth.
%z: Basi-variable in the empirical formula (absciss in the coordinate)
e.g., Stem-diamete Cc) 1, Ce) 1~6, Cg) 1~6 in the text”.
Stem-semi-diameter “Cc) 2~3 in the text”.
Annual rings “Cd) 1~3, Cf) 1~6, Cg) T~12 in the text”.

Variable against the basi-variable (ordinate in the coordinate)

e

€L Yuw “m the text Ce) 1”: Variable of the heartwood-area-amount against the
cross-cection-diameter of the stem at the height of 0.3 m., and so forth.

2) The diameter-growth or growing older of a stem proved the increment of woods in the .
stem, but the increment degree was the highest positive correlation in the heartwood, and in
the sapwood the posit:ve correlation existed to an undcniable degree. On the r'pe-zone the
measured-values-frequency in fhe graph was dispersed and the correlation was enough to doubt
its subsistence. ’
3) That the correlation coefficient of the heartwood amount to the stem annual rings had
not been equal to the correlation coefficient of the heartwood-annual-rings to that of stem-rings,
confirmed that the growing older and the increase in thickness are not always the same thing.
And that the coefficient of the sapwood-annual-rings to the stem-annual-rings had been heigher
grade than~that of the sapwood-breadth, ascertained that the growing older of the sapwood
more increases the rings than the breadth. So, the consideration by these respects should give
a clue to study the (_:haracter of the change-process from sap to heart and the sapwood increment.
4) The correlation in the ripe.-zone was little revelant to the age and thickness of the stem.
5) According to the computed empiricd] formulas, the heartwood was manifested itself in the
stem in about 1.1 cm. of thickness and 2~3 rings of age at the height of 0.3 m. above ground
in the case of the Japanese larch. ‘This appearance offers a key to scrutiny for the formation
of heartwood. ‘
6) The character of the area or volume of each wood against the thinckness or rings in the
stem at the 0.3 m. height was approximate to the character of the diameter or breadth of

each wood against that of the stem' at the same section,
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D) . On the amount of woods in stems grown in different growing localities.

The wodbds-amounts of the larch-stem were treated already as a fundamental knowledge
important for the wood-utilization, but the materials of these studies were for the most part
from Tomakomai. In this respect, a comparative study was made of the Tomakomai materials
and of those from other districts; Narai and Miyota, central districts of Honshu, Garugawa,
Ishikari district of Hokkaido. By the comparative study on these 4 growing-localities it be-
came clear that 1) the Being-tcndency or -character of woods in the larch-stems of different
districts as substantially the same, irrespective of the growing-localities, 2) the results of the
previous researches about the Tomakomai larch were applicable to the larch of all Japan, as
one larch species, 3) the being-state of woods in the stem was not affected directly by topo-
graphical and geological factors. But, though the woods-inter-relations in the stem on being-
state showed the same tendency even from however different growing-localities they might
come, only the sapwood-breadth as evidently larger in the due order Tomakomai, Garugawa,
Narai, Miyota. This phenomenon corresponded to that which was observed on the growth in
“the same localities; the dominant trees had wider sapw‘ood than the inferior ones; and the
climate of these 4 districts is warmer in due order Tomakomai, Garugawa, Narai, Miyota.
For this cause the sapwood-breadth-disparity according to the locality must be noticed as con-
nected direcily with the physiological character of the stem-growth influenced by climate con-

ditions, mild or cool, but this consideration must be left for further investigations.



