[#1¥t 1(J. Soc. Mat. Sci., Japan), Vol. 50, No. 4, pp. 391-396, Apr. 2001

WwOX

B SLNBE R FRADME T
—RBAB X X MOMBIHERI 25 b 5 T ETEE—

Hre £ B It K OB L7
ek = X** /NEFH B

Wood Properties of Cryptomeria japonica in Southern Kyushu 1
— Factors Affecting Strength of Yakushima-Sugi Woods —
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Yakushima-sugi woods have high potential as structural timber owing to having their high mechanical proper-
ties. However, the factors influencing the mechanical properties have not been investigated. In this study, the wood
properties of 25 ~ 50 years old Yakushima-sugi trees grown at four locations in Yakushima, two locations in
Tanegashima and one location in Togo district (Kagoshima) are determined.

The dynamic modulus of elasticity, the latewood percentage, and the basic density of Yakushima-sugi woods
were higher than those of common sugi-woods. The woods with higher latewood percentages had bands of com-
pression-wood like tracheids in the latewood. In addition, Yakushima-sugi woods had longer tracheids than common

sugi-woods.

Both the basic density and the Sy microfibril angle affect the dynamic modulus of elasticity of Yakushima-sugi
woods. There were differences in how these two factors affected the dynamic modulus of elasticity of Yakushima-sugi
woods among sites. Higher basic density and/or lower S; microfibril angle were the cause of the higher mechanical

properties of Yakushima-sugi woods.

Key words : Wood properties, Cryptomeria japonica, Yakushima-sugi woods, Dynamic modulus of elas-

ticity, Compression-wood like tracheids
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Table 1. Wood properties of Yakushima-sugi woods from seven sites.

Sites R LP RW MFA(degree) TL (mm) Ed
(kg/m) (%) (mm) (1) (E) (L) (E) (Gpa)
Kuchierabu Mean 393 25 3.6 15 20 29 29 6.7
(K) SD 33 5 03 3 2 02 0.1 1.2
CV(%) 8 19 8 18 11 7 4 17
Harumaki Mean 403 27 4.5 17 19 29 29 175
(H) SD 22 4 0.8 1 2 02 02 05
CV(%) 5 16 17 8 8 9 6 7
Shitoko Mean 369 24 4.1 18 19 29 28 66
(S) SD 27 6 0.9 2 2 02 02 1.1
CV(%) 7 25 21 11 12 6 6 16
Miyanoura Mean 329 14 4 14 17 28 27 72
M) SD 38 4 1 3 4 03 03 1.1
CV(%) 12 32 25 19 22 11 10 16
Nishinoomote Mean 384 26 3 17 19 27 26 69
N) SD 31 2 0.4 4 2 02 0.1 1.3
CV(%) 8 8 15 22 11 7 6 19
Minamitane Mean 390 23 3 15 17 25 28 85
MT) SD 15 5 04 4 3 03 02 22
CV(%) 4 21 14 30 17 10 8 26
Six sites  Mean 378 23 3.7 16 18 28 28 7.2
SD 36 6 0.8 3 3 03 02 1.4
CV(%) 9 26 23 20 14 9 7 19
Togo Mean 360 18 7.2 18 24 27 26 45
T SD 48 7 3.2 3 3 01 02 1.2
CV(%) 13 41 45 18 14 6 8§ 26

R: basic density, LP: latewood percentage, MFA: microfibril angle of S, layer in
secondary wall in tracheid, L: latewood, E: earlywood, TL: tracheid length,
RW: ring width, Ed: dynamic modulus of elasticity, SD: standard deviation,
Mean: mean of wood properties of 5 logs, CV: coeficient of variance
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Fig. 1. Dynamic modulus of elasticity of Yakushima-
sugi logs in various sites.
K : kuchierabu, H . harumaki, S . shitoko, M :
miyanoura, N : nishinoomote, MT . minamitane,
T  togo, @ the mean of dynamic modulus of
elasticity of the logs in each site,
Note : the bars indicate the maximum and the
minjmum of dynamic modulus of elasticity of logs
in each site.
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Fig. 2. Relationshios between the cell-wall area
percentage and the relative position within the 21th
annual ring in five logs.

Note . symbols show five logs.
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Fig. 3. Relationship between the basic density and the
latewood percentage for logs from all sites.
Notes . Both basic density and latewood percentage
are the means of those per rings in logs. K, H, S,
M, N, MT and T are the same as Fig. 1.
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Fig. 4. Transverse sections of the mature wood in a log
from Harumaki.
Note : In Fig. 4 (A), the arrow indicates the false
ring. In Fig. 4 (B), rounded tracheids (arrow head)
with intercellular spaces (arrow) are observed.
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same as Fig. 1.
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Fig. 1.
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