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Interrelations Among Fiber Length, Ring Width and Rate
of Growth in an Old Tree of Hinoki (Chamuecyparis
obtusa (SIEB. et ZUCC) ENDL.)

Takeshi Usmura™® and Hisayoshi Saito®

Summary
Variation of ring width, fiber length and rate of growth was examined in an old tree of
Hinoki (Chamaecyparis obtusa (Sizs. et Zuce) Ennr.) 263 years old and 31.8m high grown in the
Kiso district, and interrelations among these elements were calculated. The first disk was

taken at the point of 0.3m from the ground and others were at intervals of 2m to the top
of the tree.

The results of this study are as follows:

(1) Ring width in the same ring is almost constant in the stem-formed wood. In the
crown-formed wood, it widens with the increase of the tree height, showing the maximum
value near the middle point of the crown-formed wood, and then decreases towards the top
of the tree. Smallest variation of ring width is found before and after the age of 150 years
old.

(2) Ring width in the same height of the tree increases rapidly with the increase of
age to the 50th annual ring, afterwards decreases gradually and becomes constant finally
{(Fig. 3).

(3) Ring width in the some ring number from pith in voung part near the pith reaches
to the maximum width in the 6 to 12m height of the tree, showing convex-curve pattern in
the graph from the base to the top of the tree. With the increase of age, however, it be-
comes wider near the base and narrower towards the top. This is considered as the effect
of stump expanse (Fig. 4).

(4) The distribution pattern of fiber length in each ring from the base to the top of
the tree shows generally convex-curve and the range of higher value moves to the top of the
tree with the increase of age.

(5) In the same height of the stem, fiber length increases with age, reaching to the
maximum size in about the 100th ring from the pith and after. But it decreaes again in the
outer part of the stem (Fig. 6).

(6) As to the width (8), the distribution pattern fiber length shows convex-curve from
the base to the top in the young part near the pith. In this case, however, fiber length be-
comes shorter near the base and longer near the top, with the increase of age. This is con-
siderd to be caused by shorter fiber formation as the result of frequent division of cambial
celles in stump wood (Fig. 8).

(73 Between ring width and fiber length in the same height of the stem, a negative
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correlation was apparent. The relation leads to the following equation:

{e=q— Pl
where [ is fiber length, & is ring width, and « and 8 are constants respectively In a given
height, which has a tendency of becoming large with the increase of the tree height. This

means that fiber length in the same ring width becomes shorter with the elevation of the tree

height. In the upper part of the tree, ring width becomes narrow rapidly and corresponding
to it, average fiber length becomes long.  But the velation does not apply to immature and
overmature wood (Figs. 911, Table 2).

(&) In the equation mentioned above, the maximum fiber length 4,500 p is reached in
the minimum ring width of 0.2mm in the part higher than 6 m high where the elffect of
stump expanse is free.

(8) The variation of periodic average height increment p and that of radiug lncrement
b accords well in their patterns (Flgs. 14, 15) and the relation between them correlates with
age (Fig. 16, Table 3). This shows that, when large p is produced by the activity of cambial
cells, the value of bis also large. While cambium is voung, the effect of p to b is very great,
but it decreases gradually and after cambium age of 80 vears, it becomes extinct (Fig. 17).
In the disks Wo. 1 to 4 which are affected by stump formation, the effect of p is not clear
after cambium age of 30 vears.

(10) In the ages older than 130 years, decreased p remains in low value finally, and cor-
responding to it, b decreases also and the degree of decrease is greater than that of p. This
is considered to show decline in activity of cambium (Fig. 16).

(113 ‘There is a tendency that large p corresponds with long I (Figs. 14, 18). Relation
between vears elapsed from pith and / is shown in Fig, 16, The value of [ increases with
years. In the period when p increases rapidly, / increases with p, but the value of [ is lower

than that of other period. When p decreases, { also de

reases with vears, at the same pace

with p, but morve rapidly later, so that finally the effeci of £ to [ becomes almost negligible.
In the period when p decreases to low value, 7 shows greater decrease in a pattern similar
to & shown in (10).

(123 From the facts mentioned above, the following are concluded: /and b are affected
by the age of the tree in the time when they are formed and accordingly they correlate with
# basically., But secondly, the effect of cambium age to / and & increases gradually, and also
the effect of stump formation increases in the base part of trunk.

(13) Al the trunk can be separated diagramatically into 6 parts relating to variations
of 7 and b as shown in Fig. 21. 1is the juvenile part in which / iz very short and increases
rapidly with the years, II is the immatured part in which { is short in comparison with &
11 is the part reaching to maturity in which b decreases and relatively ! increases. 1V is the
stable-growing part in which narrow 2 and long / are maintained. V is the overmatured part

in which I decreases independently of narrow &





