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Wood Properties of Cryptomeria japonica in Southern Kyusyu II
— Characteristics of Obi-sugi Cultivars —

by

Yoshio Kymant * and Ryushi Krrasara *

The information on wood properties of sugi cultivars (Cryptomeria japonica) is very important for efficient use of
sugi wood. Obi-sugi is a major group of sugi cultivars planted in Southern Kyusyu. However, the wood properties of
Obi-sugi still have remained unclear. Therefore, the wood properties of 33-year-old Obi-sugi (15 cultivars) grown at
one stand were determined. Mechanical properties were investigated by dynamic testing method for logs and com-
pression test parallel to the grain for small clear specimens. In addition, basic density, latewood tracheid length and
microfibril angle of middle layer in secondary wall (S2) in both earlywood and latewood tracheid were examined

There were differences in the mechanical and anatomical properties of Obi-sugi among cultivars. The maximum
and minimum values of static modulus of elasticity (Es) of the mature wood among the cultivars were 13.0 Gpa and
6.6 Gpa respectively. The patterns of radial variation in Es of the wood from pith to bark were also characterized by
the cultivars. It was suggested that these revealed characteristics of the cultivars are quite essential information to
decide the suitable end use of Obi-sugi.

Both the basic density and the Sy microfibril angle affected the mechanical properties of Obi-sugi. Higher basic
density and/or lower Sz microfibril angle were the cause of the higher mechanical performance of mature wood of
the cultivars. S; microfibril angle was also the most effective factor in both mature and juvenile wood.
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Table I. Wood properties of Obi-sugi cultivars.

Mature wood Juvenile wood
Cultivars name DBH Ed cs Es w R TL MFA(degree) cs Es R TL MFA(degree)
(cm) {GPa) {MPa) (GPa) (kgxcm/em’) (kg/m’) (mm) E L {MPa) (GPa)  (kg/m’)  (mm) E L

Chirimendosa 18.6 992 443 13.0 111 356 298 12.5 9.7 314 594 297 221 216 169
Haara 225 9.09 351 11.2 62 328 3.08 99 9.7 26.1 4.19 318 219 23 209
Genbe 215 8.38 36.5 103 106 338 253 18.1 142 28.1 392 342 214 276 26
Tanoaka 28.0 8.78 326 98 73 328 315 15.6 149 252 375 324 2.14 25.7 236
Edanaga 25.1 945 314 8.6 106 338 3 177 12,6 303 6.12 331 2.34 25 19.5
Mizorogi 25.3 7.68 29.1 8.3 5 304 3.35 18.7 111 275 447 312 2.24 24.4 19.9
Garin 271 7.23 319 83 9 296 2.88 204 135 279 510 313 221 25.1 220
Obiaka 238 6.99 294 79 9 320 273 217 158 26.0 4.15 306 208 276 231
Arakawa 223 692 309 7.7 98 298 298 183 138 283 4.64 327 233 25.1 211
Tosaguro 255 7.65 29.0 76 13 310 322 187 147 310 5.15 335 239 252 229
Hiki 26.6 8.02 30.1 7.6 92 308 287 18.5 119 29.1 441 340 197 245 212
Hidarimaki 25.7 7.37 287 73 101 299 2719 20.1 174 26.6 3.64 332 207 24.7 223
Karatsuki 23.6 7.10 253 70 9% 292 2.80 172 133 25.7 4.17 321 2.07 254 22.1
Tosaska 26.8 6.92 26.7 6.7 107 285 293 188 138 255 3.78 341 218 26.1 21.2
Kuro 29.1 6.94 28.0 6.6 127 291 3.06 18.0 15.0 289 4.81 321 212 25.7 227
Kumotoshi 244 9.64 333 9.7 83 345 3.39 132 1.2 30.6 5.50 318 236 20.9 193
Yabukugur 29.0 8.13 29.0 9.3 73 283 344 15.8 10.3 28.8 5.47 337 2.13 25.7 215
DBH: diameter at 1.2m above ground, Ed: dynami dulus of elasticity of logs ,CS: gth,Es: static modulus of elasticity,

W: work to maximum stress per unit arca, R: basic density, TL: latewood tracheid length, MFA: microfibril angle of S, layer in dary wall in tracheid, L: | d,E: earlywood

Note: The order of culti
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Fig. 1. Radial variation of static modulus of elasticity
(Es) of Obi-sugi woods from pith to bark.
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Fig. 2. Relationship between Es and Basic density for
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