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Wood Properties of Sugi Clones Selected from Plus Trees
in Kanto Breeding Region

HIRAKAWA Yasuhiko '™, FUIISAWA Yoshitake 2,
NAKADA Ryogo *” and YAMASHITA Kana '”

Abstract

Wood properties of plus tree clones(the clones totaled 563 and trees 1,060 respectively) of sugi(Cryptomeria japonica)
which were thirty years old and planted in the Forest Tree Breeding Center at Mito city were investigated. The grafted
or cutting clones were prepared from sugi plus trees which were selected all over Kanto Breeding Region(a part of
Tohoku Region, Kanto Region, Koshin Region and Tokai Region). Annual ring width, latewood percentage, basic
density, moisture content of green wood, heartwood percentage, heartwood color indexes, modulus of elasticity(MOE)
and modulus of rupture(MOR) in bending, tracheid length and microfibril(Mf) angle of S2 layer in tracheids were
examined in samples removed from short length logs(50cm in length) at 1.8m height. Dynamic modulus of
elasticity(Efr) was measured in first logs(1.8m in length). The coefficient of variation among trees was large(over 30%)
in heartwood moisture content, annual ring width(outerwood), latewood percentage(outerwood) and Mf
angle(outerwood), rather large in log Efr(17.5%) and MOE of small clear samples in bending(25.6%), but small(under
15%) in basic density, heartwood percentage, heartwood color indexes and tracheid length. The variation of wood
properties in sugi plus tree clones reported in this study should reflect the characteristics of young plantation-grown sugi
trees in Japan. It is suggested that high moisture content in heartwood and low Efr of logs which are serious problems in
utilization of thinnings can be improved by tree breeding.

Key words : Sugi tree, Wood property, Plus tree clone, Plantation-grown tree
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Annual ring width datal] 140 clones).

| gooQb ooooooo ooboobooc
O Total Corewood  Outerwood
0 O (Av.mm) 4.01 5.79 2.56
0000(S.d)PPo 0.930 1.518 0.906
000D0(Cv%"P0 232 26.2 353

0 O (Max.mm) 7.42 10.53 4.70

0 O (Min.mm) 1.82 2.52 0.52

0 O O (Tree num.) 140 140 140
00000 (Clone num.) 140 140 140

1) Standard deviation. 2) Coefficient of variation.
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Table2. OO OODOOOMOOODOOO
Latewood percentage datal] 140 clones).

0 0000 DbO00O00OD0 DooOoobooCc
O Total Corewood  Outerwood
00 (Av.%) 21.4 20.3 222
oooos.d)!o 5.04 5.94 7.38
0000(Cv%"P0 23.6 29.2 33.2

0 O (Max.%) 39.2 443 44.4

0 0 (Min.%) 10.3 8.7 9.2

0 0 O (Tree num.) 140 140 140
00000 (Clone num.) 140 140 140

1) Standard deviation. 2) Coefficient of variation.
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Relationship between annual ring width and latewood
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Table3. OOOOO0O0ODOS8O00000O
Basic density datal] 558 clones).

O ooooooo ooooooo
ad Heartwood Sapwood

ad density density
00 (Av.g/lem”) 0.322 0.297
oooo¢s.d)rro 0.0339 0.0341

000D0(Cv%" "0 10.5 11.5

0 O (Max.g/cm”) 0.467 0.510
0 O (Min.g/em”) 0.243 0.200
0 0 O (Tree num.) 1050 1050
00000 (Clone num.) 558 558

1) Standard deviation. 2) Coefficient of variation.
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Tabled, O0O0O0DODOMBO0O000O0O0OOODOD21100000
Moisture content in green condition[J 518 clones[] and heartwood percentage datal] 211 clones]

O 000 00 M.C. in green wddd) 0o
O ooo oo oo0oo
Heartwood percentage [J

d Heartwood Sapwood Whitezone

00 (Av.%) 136.8 230.2 80.6 60.4
oooo¢s.d)rro 4751 40.89 21.14 8.32
000D0(Cv% "0 34.7 17.8 26.2 13.8
0 0 (Max.%) 283.9 351.0 249.9 76.0
00 Min.%) 41.0 140.9 43.6 30.2
00O O (Tree num.) 945 945 929 393
0000 O0(Clone num.) 518 518 511 211

1) Standard deviation. 2) Coefficient of variation.
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Table5. D0 0000021200000
Heartwood color indexes datal] 212 lones[T]

O O oooo O
O Heartwood color indexes

0 (L) @”) (b”)
00 (Av) 62.1 11.9 20.0
00o00(S.d) R0 5.46 1.66 1.73
0000(Cv%EP0 8.8 14.0 8.7
00 (Max.) 79.5 17.8 252
00 (Min.) 46.0 4.8 14.5
00 O (Tree num.) 378 378 378
00000 (Clone num.) 212 212 212

1) Standard deviation.
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Table6. 00 OD0OO0O0O0OOO0OOOOO42000000
Log’s dynamic modulus of elasticity data (420 clones).

O oooooo ooooo
0 oooooo

Log's
O Log's Efr (GPa) diameter (cm)
00 (Av) 5.26 233
oo0oos.d)r o 0.919 5.87
O0000(Cv%)" "0 17.5 252
00 (Max.) 8.47 40.3
00 Min.) 2.07 8.8
00 O (Tree num.) 736 736
00000 (Clone num.) 420 420

1) Standard deviation. 2) Coefficient of variation.
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Table7. 00OOO0O0O0OOO0OO0OCOOOOOOOOERIMOOONO)
MOE and MOR in bending, and air-dry density data (214 clones).

O 0 O O O ( Total Av. ) O 000000000 (Outerwood AY)

g 0000000 DOoooo gooo 00000000 DOoooo oooo
O MOEQO MOR Density(air dry) MOEDO MOR Density(air dry)
0 (GPa) (MPa) (g/em™) (GPa) (MPa) (g/em”)
00 (Av.) 5.57 56.2 0.358 6.56 59.5 0.347
0000(S.d)FP0 1.43 9.48 0.040 1.09 9.26 0.037
000D0(Cv%" R0 25.6 16.9 11.1 16.6 15.6 10.8
00 (Max.) 9.81 89.3 0.511 9.81 89.3 0.481

O 0 (Min.) 1.94 20.2 0.249 3.22 28.0 0.256

0 00 O (Sample num.) 2479 2479 2479 1137 1137 1137

0 0O O (Tree num.) 392 392 392 392 392 392
00000(Clone num.) 214 214 214 214 214 214

1) Standard deviation. 2) Coefficient of variation.
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Table8. 0DOO0O0OODOOODOR300000O
Latewood tracheid length data (53 clones).

O O ooooooo O

O Latewood tracheid length

O 20000 100000 200000
O Secondring  Tenthring Twentieth ring
00O (Av.mm) 1.42 2.78 331
0o0o0o(S.d)yPPo 0.132 0.229 0.271
0000(Cv% 00 9.3 8.2 8.2

0 0 (Max.mm) 1.66 3.19 3.86

0 0 (Min.mm) 1.10 1.95 2.65

100 100
53 53

1) Standard deviation. 2) Coefficient of variation.
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53

00 O (Tree num.)
00000 (Clone num.)
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Tabled. 000D OODOODOOOOOODOODOOODOOOOMOOOO)
Microfibril angles data of earlywood and latewood tracheids (60 clones).
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O O ooMfuooo O O ooMfoono O
O O Earlywood Mf angle O O Latewood Mf angle |

O 30000 ooooo 20000 30000 ooooo 20000
O 3rd ringQ] 10th ring 20th ring 3rd ring0d] 10th ring 20th ring
O O (degree) O (degree)

00 (Av.) 31.2 18.8 13.4 30.6 13.5 8.8
0000(S.d)P0 3.34 5.13 6.46 5.40 5.03 3.59
000D0(Cv%" R0 10.7 273 48.0 17.7 37.4 40.7
00 (Max.) 42.8 30.8 33.8 45.1 283 18.2
0 0 (Min.) 23.9 79 43 16.4 5.5 3.0
0 0 O (Tree num.) 60 60 60 60 60 60
00000(Clone num.) 60 60 60 60 60 60

1) Standard deviation. 2) Coefficient of variation.
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Clonal variation of earlywood and latewood tracheids
microfibril angles in tenth ring.
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Microfibril angle relationship between latewood and
earlywood tracheids.

Legend: O 3rdring Y=0.353X+204 r=0571""
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