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Takeshi Kaxo: Forest-biological stadies on the wood quality. (Report 3)
On the variation to the width of annual rings, summer-wood percents,
and the bulk density of green Todo-fir grown at Nopporo district
in Hokkaidd.
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Résumé

This investigation had a purpose to systematize the respective factors of
wood property by means of studying forest-biologically the wood quality, so an
atempt was tried to make clear the characteristics of the wood materials by
establishing the wvariation to the width of annual rings, summer wood percents,
and bulk density of green Todo-fir (Abies Mayriana Miyabe et Kudd) grown at
Nopporo district in Hokkaidd. The general tendencies obtained by the next
observations about

(1) the transition of cell increment,
(2) the growth of cell-membrane,
(3) the construction of cell-diameter,
(4) the variation on the construction of annual rings,
(5) the connection to the width of annual rings, summer-wood percents,
and the bulk-density of wood,
are as follows:

(1) Variability of annual rings

The dispersion of annual rings in the all part of this trank spreads to the
ranze of 0.3~12.0 mm., but accordinz to the characteristics about the frequency
curves in the several parts of this trank the range of annual rings (2mm.~5mm.)
was seemed to be normal for the radial increments of this wood, and then it
was correspondent with the critical value of annual rings explained afterwards
in details.

(2) .Summer-wood percents

According to the condition of growth, summer-wood percants in the annual
rings are very variable, so th= dispersion of them spreads to the remarkable
widz range of 4~40%;, but disregarding to this condition ths mode of them are
seemed to appear almost in the definite range (11~202) having no relation to
the width of annual rings.

(3) Thae relation between ths width of annual rings, summer-wood percents,

and the bulk-dencity of wood
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By the tendencies of the frequency curves on the width of annual rings and
summer-wood percents, the characteristic dispersion on the bulk-density of wood
are confirmed, and the relation between the width of annual rings and the
bulk-density of wood are seemed as a kind of parabolic distribution, and the
maximum value of the bulk-density are noticed to take place at the value of
2 mm. / :

(4) Microscopical measuring of the spring- and summer-wood in the annual

rings

The diffuse transition within annual rings from spring wood to summer
wood has led to subjective choise being made of a border line between spring-
and summer-wod and this has caused a lack of uniformity and reduced the
possibility of comparison in previous estimates of the width of summer-wood.
The conclusion regarding the position of summer-wood border-line that can be
drawn from this enquiring are based on the microscopical measurements of
about 9200 cells on incisions in the wood of Todo-fir. Since no greater chemical
differences between spring- and summer-wood can be discovered with any degree
of certainty, the only auternative is by measuring the microscopically discernible
differences thus obtained, to try to discover a marginal value indicating existent
border-line. The cell dimensions that have been measured consist of the radial
thickness of the tangentially placed wall between two cells (V), the radial
interior measurments of the lumen (L) and the radial (r) and tangential (t)
measurments of the cell between the primary layers. All four dimensions thus
measured were then compared in pairs as the ratios (L/V) and (r/t) and were
drawn graphically in the form of acurve for each annual rings. From these
curves, which represent the trend of value (V), the ratio (L/V) and (x/t) whithin
annual rings of various width were assumed the border line which adjusts
itself to the changes in annual ring.

(5) Microscopical summer-wood cell percents whithin annual rings

The relation between the width of annual rings and summer-wood percents
obtained by the microscopical measuring are remarkably different from the
relation that is obtained by the subjective choices. The dispersion of summer-
wood cell within an annual ring are seen as a rart occurring between two
straight line, but as it is mentioned only for the arithmetic means. The dispersion
about the percentage of summer-wood cell is seemed as a kind of parabolic
distribution, then its maximum value shall be obtained by extrapolation of the
curve beyond the minimum limit for the width of annual rings (<1mm.). These
tendency are concerning to the result that have obtained about some samples
grown under the dominated condition.

(6) The diffuse transition of summer-wood cell-nembrane

According to the microscopical measuring of summer-wood cell, that is above
mentioned, the dispersion of the measurements of the membrane was shown as
a linear distribution gradually decreasing from the beginning of summer-wood
growth to the end of it. And the cell-membrane, where the width of annual
ring is below 1lmm., was remarkably increasing, but the mode of it disregarding
on the width of annual rings is seemed to appear almost in the definite range
of them, in cases of which varied in annual rings between 2.0mm. and 3.5mm.,
then the range of its distribution are gradually increasing while it is over 3.6mm.

These tendercy are also similar to the transition of the arithmetic means
of cell-membranes.

(7) Transition of the cell-membrane influenced by ages of tree

Transition of cell-membranes about summer-wood and transition zone are
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clearly influenced by the ages of tree, but for spring-wood it is only irregularly
changeable for all the period of this tree. This is abrupt increasing for about
30 years and then afterwards it changes more slowly. These critical age of
the tree, that is known as Sanio’s law, for the transition of cell-membranes are
as similar as to the age where the incriment become maximum.

Under the excentric growth of the trunk, the cell-membranes in bigger
radius are generally more increasing than that of smaller, but these progress
are somewhat irregularly while the width of annual rings is narrow (below
about 2mm ).

(8) Transition of the hight of ray-cell and the dispersion of ray

The hight of ray-cell are rapidly increasing until about 50~55 years and
then gradually decreasing, and the dispersion of ray is rather irregularly dis-
2garding to the annual rings and the ages of this tree.



