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Variation in Wood Properties within Sugi
(Cryptomeria japonica D. Don) Cultivars
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#1 BEFHCET B RBORECPlomEE

Table 1 Numbers and mean diameters at the breast height of sample trees in a

stand.
JUNRSE B HERLEE AUKE BEARE  BREBRE
Cultivar bislE A2 =1t (=103 B8P g

Kasuya Komenono Mihana  Miyazaki Tano Takakuma

Avasudi tos + i3 C I T 3 3 T 3

yasug P14 115 9.9 10.9 10.9 10.8 !

gy o e

..... Lt eoaenmseeneasmasAaeeeoaseeomesemnonnenneeaneoiemennresnany

. 126+ 3 3 3 3 3 3

Kumotooshi = 56 i | 157 101 152 137 121 |

gy o s ;

Measa 125+ 31 3 g T 3 T
P12 0 134 109 13.3 11.2

P,y TV

Yabukueuri | 25 +i31 3 3 3 3 T 3
Burl Gp7 b 0 1330 1044 11.5 12.0 11.8

(2.8 T T

The upper and lower values indicate number and mean D, B. H. {(cm) of sample
trees, respectively.

The values in parentheses indicate standard deviation of tree D. B. H. in Kasuya
stand.
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Table 2 Basic density variation within sugi cultivar in the same stand and six
different stands.

Cultivar same stand six stands
and Mean  S.D. C.V. Mean S.D. C.V.
growth segment  (kg/m®  (kg/m°) (%) (kg/m?*  (kg/m?) (%)
Ayasugi
1— 5th 370 28 7.6 374 36 9.6
6—10th 347 28 8.0 365 30 8.1
11th=— 334 22 6.5 366 12 3.2
wedge 345 15 4.3 345 26 7.1
Kumotooshi
1— 5th 324 12 3.9 330 19 5.8
6~—10th 290 13 4.6 293 14 4.7
11th— 278 11 4.1 292 19 6.6
wedge 293 10 3.3 299 13 4.4
Measa
1— 5th 312 25 8.0 327 25 7.7
6-~10th 290 30 10.2 300 29 9.6
11th 295 25 8.5 322 45 13.3
wedge 297 16 5.3 313 28 8.8
Yabukuguri
1— 5th 391 32 8.3 389 27 7.1
6—10th 335 19 5.8 343 17 4.8
11th— 310 26 8.5 332 28 8.3
wedge 345 20 5.9 351 22 6.3

1—~5th: First to 5th ring from pith; 6—10th: 6th to 10th ring from pith;
11th—: 1lth to outermost ring; wedge: First to outermost ring.

S.D.: Standard deviation.

C.V.: Coefficient of variation.
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Fig. 1 Relationship between latewood percentage and basic density.
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Fig. 2 Relationship between diameter at breast height and basic density.
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Table 3 Latewood-tracheid length variation
within sugi cultivar in six different

stands.
Cultivars and Mean S, D. C. V.
ring number (mm) (mm) (%)
Ayasugi
5th 1.66 0.13 7.9
10th 2.10 0.16 7.7
Kumotooshi
5th 2.16 0.10 4.6
10th 2.76 0.14 5.0
Measa
5th 1.89 0.17 9.2
10th 2.29 0.12 5.4
Yabukuguri
5th 1.69 0.14 8.5
10th 2.10 0.14 6.8

5th: 5th annual ring from the pith.
10th: 10th annual ring from the pith.
S.D.: Standard deviation.
C.V.: Coefficient of variation,
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Table 4 Compressive strength variation within sugi cultivar in the same stand
and six different stands.

same stand six stands
Mean S.D. C.V. Mean S.D. C.V.
(kgf/cm?)  (kgf/cm?) (%) (kgf/em®)  (kgf/em?) (%)
Ayasugi 187 20 11.0 174 13 7.8
Kumotooshi 175 8 4.8 169 9 5.4
Measa 155 14 9.2 153 17 10.9
Yabukuguri 159 10 6.4 151 12 8.1

S.D.: Standard deviation.
C. V.: Coefficient of variation.
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Fig. 3 Relationship between basic density and compressive strength parallel to the grain.
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Table 5 Basic density variation of compressive strength specimens,

same stand six stands
Mean S.D. C. V. Mean S.D. C.V,
kg/m®)  (kg/m%) (%) kg/m®)  (kg/m% %)
Ayasugi 360 27.4 7.6 363 18.8 5.2
Kumotooshi 295 11.1 3.8 303 11.8 3.9
Measa 299 17.0 5.7 308 30.0 9.7
Yabukuguri 351 18.1 5.2 346 21.1 6.1

S.D.: Standard deviation.
C. V.: Coefficient of variation.
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Fig. 5 Relationship between diameter at breast height and compressive strength parallel
to the grain.
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Summary

The purpose of this study is to clarify the variation of the morphological and mechanical
properties of sugi (Cryptomeria japonica) cultivars.

The sample trees analized were collected in six stands located in six different distincts, which
were established for growth test and managed in same way. The data on sample trees were shown
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in Table 1.

The results of this study were summarized as follows ;

1) The basic density of sugi cultivar was inherent chararcteristics. The basic density in all
cultivars decreased outward from the pith at a given stem level. The basic density variation within
a cultivar were no large differences among cultivars and in the radial direction of the tree stem. The
coeflicients of variation within a cultivar were 3.3 to 8.8% at a given stem level and the variation was
mainly affected by the differences of latewood percentage among trees.

2) The latewood-tracheid lengths at the 5th and 10th annual ring from the pith were inherent
characteristics, respectively. No remarkable differences in the latewood-tracheid length variation
were found among cultivars and between the 5th and 10th annual ring from the pith. The coefficients
of variation within a cultivar ranged from 4.6 to 9.2% at the 5th and 10th annual ripg from pith.

3) The compressive strengths parallel to the grain depended on cultivars, and the coefficients of
variation within a cultivar were about 10% or less. The variation was mainly affected by the
differences of basic density among trees.

4) There were the significant differences among six stands in the basic density and compressive
strength properties of cv. Measa.

5) The growth rate of cultivars was correlated negatively with compressive strength except for
cv. Kumotooshi and cv. Measa.

6) The basic density and compressive strength variations which were obtained from whole
stands were slightly larger than those of a stand.





