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

- Plus-Tree clones in seed orchard -

Hisashi AKUTSU

Studies of various wood characteristics, i.e. ring analysis by soft X-ray densitometry, tracheid
length, the slope of grain, and color of the heartwood of 10 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 latewood density, width and the slope of grain.

2) Low density was found in four clones.

3) Large tracheid length was recognized in Oshima 1 and Oshima 31.

4) The slope of grain was smaller than that in other kinds of planted conifers. There is no need for the
selection of this characteristic.

5) The color of the heartwood was light red or reddish-brown.

Key words :  Cryptomeria japonica D. don, clone, density, slope of grain, color of heartwood
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Table 1. Description of tested clones.

oooo oogge
ooooo Number of D.B.H.?
Name of clones sample trees (cm)
o010 3 19
Oshima 1 (180 20)
00180 3 24
Oshima 18 (210 26)
o210 4 19
Oshima 21 (170 22)
00220 ) 22
Oshima 22 (190 25)
Oo03o0 3 18
Oshima 30 (15021)
Ooo310 3 24
Oshima 31 (220 26)
0ad320 3 19
Oshima 32 (170 20)
oag370 3 21
Oshima 37 (190 22)
goi1n 3 18
Hiyama 1 (170 19)
ooon 3 18
Matsumae 9 (1801 19)

U0a0oooooboboboooon
Note : a) : The values in the first line are mean values,
and those in the second line are minimum and

maximum values.

3. 000000000000

000000 MO0D00mMOo00ooNooon
00MO0000000000000004000
000000000000 000000 2.0mO0
0000045emO00000000000000
00000000 3mmO00000000000
000000000 MOO0000Oooom
0000000000000 0000000000
000003emO0 10em0000000000
Oooo0o00oo0oooon
000000000000000000000 3
0000000000000 00000000
2,5,7,10,15,20250 0000000000000
0400o0000o0ooog
0000000MO0000000mMO0 120
000000MO00000000O0ooonon
000000000000 RD-10DO0000OO
00000° 0000000000000 0 7mm
0000000000000 000000000
00000000000l 000000



gooboooooooooooooobomooDo

gboooboobooooooo

Table 2. Results of analysis of variance of observed values among clones.

0000 Mean squares

ad ooooo® ooooo® gon
Character Among clones? Within clones® O -values
ooo Ring width 0.70718 0.19282 3.667™
XO0O0OOooooooo aoo Latewood width 0.00615 0.00356 1.727™
oooood ooooo Density within ring 0.00112 0.00032 3.498™
Density andring width - .
byX-raydensitometory oooo Earlywood density 0.00067 0.00026 2.5749
gooo Latewood density 0.00029 0.00055 0.530™
200 2nd rings 0.0744 0.0278 2.682"
500 Sth rings 0.1252 0.0225 5.565™
700 7th rings 0.2435 0.0395 6.171"™
0ooo . -
Tracheid length 1000 10th rings 0.1907 0.0332 5.749
1500 15th rings 0.2654 0.0272 9.753™
200 0 20th rings 0.2988 0.0304 9.841™
2500 25th rings 0.2559 0.0388 6.593™
O0O000000Y Coefficient of elongation of tracheid® 0.0973 0.0275 3.540™
Slope of grain 0oo Max. 4467 1.866 2.393"
o- 16.323 3.062 5.331™
ooo . )
Color of heartwood a 9.895 1.258 7.868
b" 3.865 0.520 7.426™

O0a0 0000000000000 0OO90200000b0):0000000000000O0D0000ODOOODO
Note : a) : Degree of freedom of among clones and within clones is 9 and 20, respectively. ; b) : The slope of regression
line between tracheid length and logarithm of annual rings.
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Table 3. Results of ring analysis by X-ray densitometory.

0oo ooo 0oooo oooo 0000
Ring width Latewood width  Density within ring Earlywood density Latewood density
0o0o0no (mm) (mm) (g/cm?) (g/cm?®) (g/cm?)
Nameof 0O oo 0o 0o 0o 0o 0o 0o 0o 0o
clones Innerpart Outerpart Innerpart Outerpart Innerpart Outerpart Innerpart Outerpart Innerpart Outer part
Do 10 4y 28 037 032 035 032 032 025 0.65 0.66
Oshima 1
Oo18t oy 29 046 028 032 030 030 027 0.69 0.65
Oshima 18
oo21d - 55 29 051 033 035 033 030 0.24 0.70 0.67
Oshima 21
Oo220 55 40 048 036 036 031 032 0.26 0.70 0.68
Oshima 22
00300 45 25 045 027 038 031 033 0.26 0.70 0.64
Oshima 30
Oo31d - o 3.0 045 0.29 034 029 030 025 071 0.63
Oshima 31
Oo320 53 22 051 030 037 033 032 0.26 0.70 0.65
Oshima 32
OH370 46 34 0.59 039 039 034 033 0.28 0.69 0.68
Oshima 37
0010
. 37 28 0.53 034 042 034 037 0.29 0.72 0.66
Hiyama 1
ooot e 33 0.40 048 041 034 035 027 0.68 0.68

Matsumae 9

googilobooboonobbuooboobbooboobooroboon
Note : Values are distinguished inner part (within 10 annual rings from pith) from outer part (over 11annual rings
from pith) ; Moisture content of specimens are about 12%.
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Table 4. Slope of grain in each clone.

oooooog oooooog®
ooooo Average slope of grain Maximum slope of grain®
Name of clones (%) (%)
o010 2.8 59
Oshima 1 (2403.7) 4.508.7)
00180 20 43
Oshima 18 (1.602.3) (4.004.8)
00210 23 43
Oshima 21 (0.800 4.6) (2.10 7.3)
00220 24 5.0
Oshima 22 (1.503.4) (4.305.8)
00300 2.1 5.1
Oshima 30 (202.3) (5.005.4)
00310 2.5 5.6
Oshima 31 (1.802.9) (4.8506.1)
00320 3.8 7.2
Oshima 32 (290 4.5) (6.60 8.0)
00370 33 7.6
Oshima 37 (29039 (6.80 8.4)
o010 3.1 7.1
Hiyama 1 (1.704.1) (6.10 90)
oooO 25 5.1
Matsumae 9 (2.00 3.0) (4.20 57)

Odap0O 1000

Note : a) : See Table 1.
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Fig. 1. Relationship between ring density and ring.
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Fig. 2. Variation of tracheid length of each clone.
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Table 5. Coefficient of elongation of tracheid length in

each clone.
ogoood goooe
Name of clones Coefficient of elongation®
o010 1.68
Oshima 1 (1.630 1.75)
00 180 1.78
Oshima 18 (1.640 1.96)
00210 1.60
Oshima 21 (1.440 1.82)
00220 1.76
Oshima 22 (1.720 1.80)
o300 125
Oshima 30 (1.190 1.36)
00310 1.87
Oshima 31 (1.730 1.96)
o320 1.58
Oshima 32 (1.3600 1.93)
oo 370 1.55
Oshima 37 (1.420 1.64)
ooi1d 1.66
Hiyama 1 (1.480 1.87)
o090 1.45
Matsumae 9 (1.2401.79)

O0apO 1000
Note : a) : See Table 1.
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Table 6. Color of heart wood of each clone.

ooo
ooooo Color date
Name of clones L* a* b*
Hoid 712 8.9 234
Oshima 1 ' ' )
OO 180
. 69.4 104 232
Oshima 18
no2in 69.8 10.5 219
Oshima 21 ' ’ ’
0o0220
. 65.1 12.0 194
Oshima 22
oo3o0
64.3 13.0 21.0
Oshima 30
OooO31d
. 69.8 8.0 229
Oshima 31
no 320 68.1 11.0 21.5
Oshima 32 ' ' ’
0o0o370
. 72.0 75 233
Oshima 37
o010
. 68.8 11.3 21.8
Hiyama 1
ooOooqnd
69.7 8.1 225
Matsumae 9

gobooboo7/mmUboonooO3000000nog
ooooooooo
Note : Color values are averages of three measurering
points (¢ 7mm) on each specimen.
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