A X el IC B U 2 MRS & M E & OBITR(T)

J7EMNTY, XAF, XTI
BEUXATHIZONWT

BE W BRKRRR*

On the Relationship between the Anatomical Features and
the Wood Quality in the Sugi Cultivars (1)

On cv. Kumotoshi, cv.Yaichi, cv.Yabukuguri and cv. Measa.
Kenjiro FUJISAKI

Summary: Sugi (Cryptomeria japonica D.Don) has been one of the most important
planting species in Japan, and in its breeding history many cultivars were established. In
Kyushu district especially, many clonal cultivars have been established by cuttings. It was
found that there were differences in the physical and mechanical properties among the
cultivars. Therefore, it was considered that the Sugi cultivars might be helpful in inves-
tigating the relationship between anatomical features and physical and mechanical
properties of a species.

In this study, the tracheid length and the microfibril angle (MFA) were measured as
representative anatomical features. The specific gravity, static bending strength and the
modulus of elasticity (MOE) were determined as representative physical and mechanical
properties. The relationships between these were investigated.

The results obtained could be summarized as follows,

(1) The values of the specific gravity of early wood were approximate at every cambial
age for the four cultivars tested and the varing pattern of them was high near the center
of the stem and decreased toward the outermost ring.

A significant difference in the values of the specific gravity of late wood was found
between the four cultivars, and the late wood specific gravities of cv.Kumotoshi and cv.
Yaichi were significantly higher than those of the other two cultivars.

(2) When the varying pattern of tracheid length from pith to bark was expressed in a
logarithmic epuation(Y =a*logX+b, Y : tracheid length, X : cambial age), the elongation
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parameters, the “a” in the above equation, of cv.Kumotoshi and cv.Yaichi were higher
than those of the other two cultivars, and the total mean tracheid lengths of the former
two cultivars were higher than those of the latter two cultivars.

(3) The MFAs measured on the four cultivars were high at the center of the(steﬁl and
decreased toward the outermost ring, and the descending slopes of cv.Kumotoshi and cv.
Yaichi were steep, but those of cv.Yabukuguri and cv.Measa were gradual, and the mean
MFAs of the former two cultivars were lower than those of the latter two cultivars.

In a given growth increment, it was found that the MFA of early wood adjacent to the
late wood formed in the previous year was highest and then decreased toward the ring
boundary and the lowest MFA was found at the late wood.

(4) No remarkable difference was found in the static bending strength among the four
cultivars tested, but a significant difference was found in the MOE, i.e. the MOEs of cv.
Kumotoshi and cv.Yaichi were significantly higher than those of cv.Yabukuguri and cv.
Measa, and conversely the works to maximum load of the former two cultivars were
smaller than those of the latter two cultivars.

(5) The fact that the MOEs were higher and the works to maximum load were small in
the group of cv.Kumotoshi and cv.Yaichi and conversely the MOEs were lower and the
works to maximum load were large in the group of cv.Yabukuguri and cv.Measa was
thought to be closely correlated with the fact that the MFAs of the former group was low
and those of the latter group was high.
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Curves of the growth in thickness for the four
cultivars tested.
(0 : Kumotoshi, @ : Yaichi, A : Yabukuguri, A :
Measa,)
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Diagramatic representation for the preparing fo-
rmula of test specimens.

(1) Splinters for the tracheid length measuring.
(2) Specimens for the determination of specific
gravity. Early wood and late wood were separated
in each growth increment.

(3) Microtomed sections for the determination of
MFA. These sections were macerated and the MFA
was measured on a polarizing microscope.
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Fig.4

Variation of tracheid length from the pith to the outermost ring.

Simbols ; O : tracheid length of late wood, ® : tracheid length of early

wood.
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Table.1

Results of bending tests.

Bending strength (kg/c) MOE (x10°kg/cmf) Work to max. load (kg+m)*
mean S.D. mean S.D. mean S.D.
Kumotoshi 535 35.3 66 11.0 0.722 0.173
Yaichi 555 43.3 48 10.0 1.150 0.400
Yabukuguri 547 12.8 27 3.2 2.756 0.412
Measa 437 51.0 27 8.1 1.693 0.950
* Dimension of test specimen : 2 (T) X 2 (R) X28 (span), (cm)
KUMOTOSHI YAICHI
(1) (2) (1) @
100 100t 100¢ 100
0™ 10 10 0 109 10
YABUKUGURI (1) [ YABUKUGURI (2)
100
0/ 5 20 0™/ 10 2.0 3.0
MEASA (1) MEASA (2)
100 100¢
00 0——30 20 30 a0
Fig.8

Load-deflection curves obtained by static bending tests.

The dimension of test specimen was 2(T) X 2(R) X 28(span), (cm).
Ordinates : Load (kg), Abscissas : deflection (cm)
(1) and (2) indicate the outer region of the stem and the inner region of
the stem respectively.
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