Wood Characteristics in Plus-Tree Clones of Sugi
Planted in Southern Hokkaido (IV)

- Plus-tree clones in a seed orchard -

Hisashi AKUTSU

Studies of various wood characteristics, i.e. moisture content in green condition, the slope of grain,
ring analysis by soft X-ray densitometry, and color of the heartwood indexes of 53 plus-tree clones of
sugi (Cryptomeria japonica D. don) were carried out. Materials were obtained from a seed orchard in
Matsumae. The results of the studies are summarized as follows.

1) Analysis of variance demonstrated that these characteristics were significantly different except
for the slope of grain.

2) The overall average of green moisture content in heartwood was 130.9% and the range was from
46.9% to 213.3%. These values were similar to those of sugi clones from plus trees in other areas
of Japan.

3) The overall average of slope of grain was 2.4% (average of each ring), 5.3% (maximum of each ring).
These values were smaller than those of other conifers in Hokkaido.

4) The values of L"a’ b"in heartwood color indexes were 64.8, 9.9 and 12.6, respectively. L" was

recognized as an index of wood property for the purpose of selection in heartwood color indexes.
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Table 1. Description of tested clones.
D.B.H. Number Name of clones
(cm) of clones
17.9 4 27,40,41 3
Oshima 27,40,41 Hakodate 3
18.0 199 12 17,19,21,30,32,43,44 1,3,6,9 1
Oshima 17,19,21,30,32,43,44 Matsumae 1,3,6,9 Hiyama 1
200 21.9 7 - 1,9,28,29,35,37 10
Oshima 1,9,28,29,35,37 Matsumae 10
220 239 14 4,22,31,36,42,46,48 2,8,11,15,18 3 2
Oshima 4,22,31,36,42,46,48 Matsumae 2,8,11,15,18 Hiyama 3 Rumoi 2
240 259 g . 18,34,45 5,7,12 . 2 1
Oshimal8,34,45 Matsumae5,7,12 Hiyama 2 Rumoi 1
26.0 279 5 ‘33,39 14,16,17
Oshima 33,39 Matsumae 14,16,17
28.0 3 2,38 2
Oshima 2,38 Hakodate 2
Total 53
17 5
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Table 2. Results of analysis of variance of observed values among clones.
Degrees of freedom Mean squares
Character F-values
Among clones Within clones | Among clones Within clones
52 104 2712 730 3.717°7
Heartwood
Moisture content in green 5o 104 2655 1251 2 122"
Sapwood
) ) 52 102 0.7802 0.2972 2,626
Ring Width
) 52 102 0.01893 0.00720 2,629
X Latewood width
. . . . 52 102 0.00203 0.00083 2.450™"
Density and ring width Density within ring
by X-ray densitometory _ 52 102 0.00122 0.00050 2465
Earlywood density
) 52 102 0.00171 0.00085 2.000™
Latewood density
) 52 104 1.849 1.866 0.991™
Av. slope of grain
Slope of grain 4 52 104 5.067 3.741 1.354"
Max. slope of grain
L 51 95 36.47 10.62 3.432"
. a’ 51 95 6.223 1.382 4.502""
Heartwood color indexes R *rny
b 51 95 4.558 1.977 2.306
) 0.1 *%) 1 ns)

**%) Significant at the 0.1% level **) Significant at the 1% level ns) Not significant
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Table 3. Moisture content in green condition.

Mean (%) Max. (%) Min. (%) sD." CV.?(%) Treenum. Clone num.
130.9 213.3 46.9 37.3 28.5 157 53
Heartwood
245.3 363.9 137.9 41.5 16.9 157 53
Sapwood
1): Standard deviation; 2): Coefficient of variation
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Fig. 1. Moisture content in heartwood and sapwood.
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Fig. 3. Variation of ring width and density.
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Table 4. Results of ring analysis by X-ray densitometory.

) IZON B/ MR EERER AR 7 a—8
Mean Max. Min. s.D.” CV.?(%) Tree num. Clone num.
ary—yy R
_ 4.2 8.2 1.5 1.3500 31.8
GR 1 Corewood
Ring width TUA—=Ty R 9 6.0 10 0.8286 286
(mm) Outerwood ' ' ' ' '
AN
A 3.4 5.4 1.7 0.6784 20.2 155 53
Total
a7—vy RN
. 0.56 1.10 0.25 0.1712 30.6
WA e Corewood
Latewood width TUF—Ty R 0.36 0.82 0.18 0.1038 289
(mm) Outerwood ' ' ' ’ '
AN
B 0.43 0.91 0.24 0.1056 24.5 155 53
Total
ay7—vy R
0.401 0.538 0.279 0.0427 10.7
A PN Corewood
Density withinring 7 7% —U v K 0.329 0.444 0.245 0.0371 113
(g/em?) Outerwood ' ' ' ' ’
AN
S 0.355 0.475 0.279 0.0351 9.9 155 53
Total
ay7—yy R
; 0.346 0.451 0.269 0.0352 10.2
LR B Corewood
Earlywood density 777 % =7 F 5 ¢y 0.330 0.204 0.0265 10.2
(g/em®) Outerwood ' ' ' ’ '
N \
e 0.292 0.228 0.369 0.0272 9.3 155 53
Total
ary—vy R
0.698 0.801 0.578 0.0364 5.2
Wbt B Corewood
Latewood density 7 UX—7T v K 0.663 0.770 0.538 0.0405 6.1
(g/em®) Outerwood ’ ' ’ ’ '
A
A 0.676 0.577 0.772 0.0338 5.0 155 53
Total

) EIX 10 FEERLIN & 11 FEERLIRIC 51T 72,

Note) Values are distinguished corewood (within 10 annual rings from pith) from outerwood (over 1lannual rings from pith).

1): Standard deviation, 2): Coefficient of variation
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Table 5. Heartwood color indexes.

(] IE PN e/ RERE  EERK RN 7 a— ¥
Mean Max. Min. s.n."” CV.2 (%) Tree num. Clone num.
L 64.8 73.5 52.2 4.4 6.8 148 53
a’ 9.9 14.3 6.3 1.76 17.8 148 53
b’ 21.6 27.5 16.4 1.70 7.9 148 53

1): Standard deviation; 2): Coefficient of variation
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Fig. 4. Heartwood color indexes L*.
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Fig. 5. Heartwood color indexes a*.
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Fig. 6. Heartwood color indexes b*.
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