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Table 1. #it$ & UBAEORR & F OB OEBEIERE

Slope of grain in families and in their mother trees from the Kansai (K)
and from the Tohoku (T) provenances.

REL | B o OEHK AR Slope of grain (%)

Family Ring No. . . . . A y
No. from pith 7 l?loc/k 71 b7 E?loc/k 7II I :Fmie/in fe moﬁlerﬁ?ree

1 3.11 (9 3.70 (10) 3.41 6.60

2 6.67 (9 7.80 (10) 7.23 7.20

3 4.89 (9 5.20 (10) 5.04 4.00

4 3.89 (9 3.90 (1) 3.89 5.60

5 3.67 (9 4.70 (10) 4.18 6.00

6 3.5 (9 3.70 (10) 3.63 7.00

To1 7 3.78 (9 3.90 (10) 3.84 8.20

8 3.67 (9 3.80 (10) 3.73 8.00

9 3.78 (9 3.70 (10) 3.74 6.20

10 3.5 (9 3.80 (10 3.68 6.70

11 3.50 ( 8) 3.60 (10) 3.55 6.60

Mean 4.01 4.35 4.18 6.55

Max. 6.67 7.80 7.23 8.20

1 4.17 (10) 3.30 (10) 3.74 3.20

2 7.28 (10) 6.90 (10) 7.09 11.20

3 6.92 (10) 5.50 (10) 6.21 8.20

4 4.78 (10) 5.10 (10} 4.94 8.20

5 3.88 (10) 5.60 (10) 4.74 6.00

6 5.26 (10) 6.60 (10) 5.93 4.20

To03 7 4.47 (10) 7.70 (10) 6.09 3.00

8 4.76 (9) 7.10 (10) 5.93 1.50

9 4.46 ( 9) 7.30 (10) 5.88 1.70

10 4.14 (9) 6.10 (10) 5.12 3.00

11 4.10 ( 8) 5.50 (10) 4.80 3.50

Mean 4.93 6.06 5.50 4.88

Max 7.28 7.70 7.09 11.20

1 2.80 (10) 3.30 (10) 3.05 7.50

2 7.10 (10) 3.10 (10) 7.60 7.00

3 5.30 (10) 4.90 (10) 5.10 7.40

4 3.80 (10) 3.50 (10) 3.65 7.00

5 2.80 (10) 3.60 (10) 3.20 8.60

6 2.70 (10) 4.10 (10) 3.40 8.00

7 2.80 (10) 3.80 (10) 3.30 8.20

To7 8 2.70 (10) 3.70 (10) 3.20 9.40

9 2.70 (10) 3.50 (10) 3.10 9.60

10 2.80 (10) 3.50 (10) 3.15 9.00

11 2.80 (10) 3.56 (9) 3.18 8.50

12 3.56 (9) 3.3 (7) 3.49 10.00

13 4.67 (3) 3.00 (2 3.83 12.60

Mean 3.58 4.00 3.79 8.68

Max. 7.10 8.10° 7.60 12.60
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Table 1. (2-J%) (Continued)
Fggzlg, 5@@5@%@%& WtERIE  Slope of grain (%)
ami ing No. . . T %
No. from pith 7 Bnloc/k 71 L7 BDloc/k 711 I :Fm?an fe mo?herﬁtjree
1 3.70 (10) 3.54 (10) 3.62 6.70
2 7.20 (10) 7.20 (10) 7.20 8.20
3 5.40 (10) 5.38 (10) 5.39 8.00
4 3.00 (10) 3.95 (10) 3.48 7.00
5 2.20 (10) 3.60 (10) 2.90 7.00
6 2.70 (10) 3.36 (10) 3.03 6.40
7 2.30 (10) 3.10 (10) 2.70 5.00
To8 8 2.20 (10) 3.36 (10) 2.78 6.50
9 2.30 (10) 3.26 (10) 2.78 6.50
10 2.50 (10) 3.01 (10) 2.76 6.20
11 2.70 (10) 2.99 (10) 2.85 6.50
12 3.00 (2 1.50 ( 2) 2.25 6.60
Mean 3.27 3.69 3.48 6.72
Max. 7.20 7.20 7.20 8.20
1 3.00 (10) 2.72 (10) 2.86 5.50
2 7.50 (10) 7.44 (10) 7.47 6.20
3 5.50 (10) 5.75 (10) 5.63 4.20
4 5.00 (10) 5.15 (10) 5.08 3.40
5 4.60 (10) 4.39 (10) 4.50 4.00
6 4.70 (10) 4.95 (10) 4.83 5.20
7 4.30 (10) 5.59 (10) 4.95 6.70
Tog 8 4.60 (10) 5.50 (10) 5.05 7.00
9 4.40 (10) 4.94 (10) 4.67 4.50
10 3.60 (10) 4.90 (10) 4.25 5.00
11 3.70 (10) 4.70 (10) 4.20 4.60
12 4.14 (7) 4.10 (7) 4.12 4.20
13 2.00 ( 2) 3.15 ( 2) 2.58 4.20
Mean 4.39 4.87 4.63 4.98
Max. 7.50 7.44 7.47 7.00
1 2.70 (10) 2.86 (10) 2.78 0.00
2 6.60 (10) 6.85 (10) 6.73 6.50
3 6.70 (10) 5.00 (10) 5.85 8.80
4 5.10 (10) 3.92 (10) 4.51 7.40
5 4.30 (10) 3.13 (10) 3.72 5.90
6 4.00 (10) 2.63 (10) 3.32 5.80
7 3.90 (100 2.68 (10) 3.29 5.50
T10 8 2.90 (10) 2.40 (10) 2.65 6.20
9 3.20 (10) 2.81 (10) 3.01 6.80
10 2.80 (10) 2.36 (10) 2.58 7.30
11 2.50 (10) 2.68 (9 2.59 5,80
12 1.25 ( 4) 2.00 (1) 1.63 5.80
Mean 3.83 3.28 3.55 5.98
Max 6.70 6.85 6.73 8.80
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Table 1. (-2 %) (Continued)
KL% | B o OERE WuetERHE  Slope of grain (%)
Family | = RingNo. > o o » [7 oy 2 1| ¥ 8 f& ##
No. from pith Block 1 Block I mean mother tree
1 3.00 (10) 2.53 (9 2.77 3.70
2 5.80 (10) 6.28 (9) 6.04 4.00
3 4.90 (10) 7.13 (9 6.02 7.20
4 3.50 (10 4.93 (9 4.22 6.00
5 2.50 (10) 4.70 (9) 3.60 7.00
6 2.80 (10) 4.04 (9 3.42 6.30
7 2.50 (10) 3.60 (9) 3.05 6.00
T13 8 2.60 (10) 3.58 (9) 3.09 5.80
9 2.70 (10) 3.27 (9 2.98 6.10
10 3.00 ( 8) 3.39 (9 3.19 5.30
11 2.50 (6 3.69 (8 3.09 4.70
12 3.50 (2) 5.90 (1) 4.70 4.20
Mean 3.28 4.42 3.85 5.53
Max. 5.80 7.13 6.04 7.20
1 3.70 (10) 2.75 (10) 3.23 6.60
2 7.60 (10) 6.24 (10) 6.92 6.70
3 6.20 (10) 6.43 (10) 6.32 7.60
4 5.10 (10) 5.03 (10) 5.07 6.80
5 4,50 (10) 4,51 (10) 4.51 7.70
6 4.30 (10) 4.70 (10) 4.50 9.00
7 4.40 (10) 4.66 (10) 4.53 9.00
T14 8 4.30 (10) 4.24 (10) 4.27 10.10
9 3.90 (10) 4.37 (10) 4.14 10.20
10 3.60 (10) 4.26 (10) 3.93 9.00
11 3.00 (9 4.20 (10) 3.60 9.20
12 2.80 ( 5) 4.60 (1) 3.70 8.70
Mean 4.45 4.67 4.56 8.38
Max. 7.60 6.43 6.92 10.20
1 3.50 (10) 4.38 (10) 3.94 6.40
2 6.30 (10) 9.37 (10) 7.84 1.40
3 6.40 (10) 6.31 (10) 6.36 1.60
4 4.50 (10) 5.19 (10) 4.85 1.60
5 3.80 (10) 4.61 (10) 4.21 3.00
6 3.50 (10) 4.75 (10) 4.13 3.00
7 4.60 (10) 3.94 (10) 4.27 3.00
T17 8 5.00 (10) 4.00 (10) 4.50 4.00
9 5.10 (10) 4.60 (10) 4.85 3.70
10 4.80 (10) 4.33 (10) 4.56 3.70
11 3.89 (9) 4.12 (10) 4.00 3.50
12 5.00 (1) 4.8 (7) 4.90 2.60
Mean 4.70 5.03 4.87 3.13
Max. 6.40 9.37 7.84 6.40
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Table 1. (>-7&) (Continued)
Fgggl% gﬁ,}é.g@%%ﬁ HAEERIE  Slope of grain (%)

amily ing No. N N N N S .
No. from pith 7 E‘?loc/k 7[ H7 I;jloc/k 7II i $mjgm fe moﬁer@ree

1 3.30 (10) 2.94 (10) 3.12 9.00

2 7.50 (10) 6.37 (10) 6.94 7.80

3 5.70 (10) 5.28 (10) 5.49 6.00

4 3.00 (10) 3.82 (10) 3.41 6.40

5 3.40 (10) 3.43 (10) 3.42 7.20

6 3.90 (10) 4.26 (10) 4.08 7.20

7 4.20 (10) 4.83 (10) 4.52 5.40

T20 8 3.90 (10) 4.37 (10) 4.14 5.20

9 4.10 (10) 4.37 (10) 4.24 5.20

10 3.90 (10) 3.84 (10) 3.87 5.20

11 4.20 (10) 3.97 (10) 4.09 6.00

12 4,50 (2 3.43 ( 3) 3.97 6.00

Mean 4.30 4.24 4.27 6.38

Max. 7.50 6.37 6.94 9.00

1 3.30 (10) 3.50 (10) 3.40 12.00

2 7.00 (10) 8.38 (10) 7.69 11.50

3 7.30 (10) 7.07 (10) 7.19 9.50

4 6.30 (10) 6.34 (10) 6.32 9.00

5 6.10 (10) 5.93 (10) 6.02 9.40

6 6.20 (10) 5.66 (10) 5.93 9.00

7 6.10 (10) 6.14 (10) 6.12 9.60

T21 8 5.30 (10) 5.35 (10) 5.33 9.00

9 5.30 (10) 4.33 (10) 4.82 7.50

10 5.10 (10) 4.07 (10) 4.59 10.00

11 4.50 (10) 3.74 (10) 4.12 11.00

12 5.67 ( 3) 3.62 (6) 4.64 11.60

13 4.00 (1) 3.65 (2 3.83 9.20

Mean 5.55 5.21 5.38 9.87

Max 7.30 8.38 7.69 12.00

1 4.20 (10) 3.64 (10) 3.92 5.00

2 8.70 (10) 7.71 (10) 8.21 9.40

3 5.40 (10) 5.42 (10) 5.41 8.70

4 4.20 (10) 3.88 (10) 4.04 7.20

5 3.60 (10) 4.11 (10) 3.86 7.20

6 4.10 (10) 5.84 (10) 4.97 7.00

T22 7 4.20 (10) 6.77 (10) 5.49 6.20

8 4,40 (10) 6.09 (10) 5.25 6.00

9 4.10 (10) 5.25 (10) 4.68 5.60

10 3.44 (9 5.34 (10) 4.39 5.00

11 3.33 (9 4.60 (10) 3.97 5.00

Mean 4.52 5.33 4.92 6.57

Max. 8.70 7.71 8.21 9.40
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Table 1. (>-J%) (Continued)

F%?%]% %bﬁf; @ﬁr_gﬁm MRS Slope of grain (%)
amily ing No. - N N T
No. from pith 7 I?loc/k 71 L7 BDloc/k 7II = :ijgm fi moglerﬁtjree
1 2.88 (8 3.46 (10) 3.17 2.40
2 6.50 ( 8) 7.14 (10) 6.82 6.40
3 4.38 ( 8) 6.23 (10) 5.30 8.60
4 2.50 (8 4.64 (10) 3.57 8.40
5 2.38 (8 3.72 (10) 3.05 5.40
6 3.63 (8) 4.03 (10) 3.83 6.20
T23 7 3.25 ( 8) 5.09 (10) 4.17 6.20
8 4.13 ( 8) 4,72 (10) 4.42 8.00
9 3.88 (8 4.34 (10) 4.11 8.20
10 4.38 ( 8) 4.24 (10) 4 .31 8.40
11 4.00 ( 8) 4.03 (10) 4.02 7.20
12 5.50 ( 2) 4,13 (4 4.81 8 8.50
Mean 3.95 4.65 4.30 6.99
Max. 6.50 7.14 6.82 8.60
1 3.10 (10) 3.00 (10) 3.05 6.20
2 7.80 (10} 7.47 (10) 7.64 10.20
3 6.60 (10) 5.84 (10) 6.22 10.20
4 5.00 (10) 3.95 (10) 4.48 9.00
5 4.10 (10) 3.34 (10) 3.72 8.50
6 3.40 (10) 3.41 (10) 3.41 8.00
7 4.00 (10) 3,52 (10) 3.76 6.50
T24 8 4.00 (10) 3.51 (10) 3.76 5.50
9 4.10 (10) 3.46 (10) 3.78 4.90
10 4.20 (10) 3.39 (10) 3.80 4.50
11 3.78 (9 3.38 (10) 3.58 4.70
12 3.80 (5 5.13 ( 4) 4.46 5.50
13 6.00 ( 2) 4.60 (1) 5.30 5.50
Mean 4.61 4.15 4.38 6.86
Max. 7.80 7.47 7.64 10.20
1 3.00 (10) 3.23 (10) 3.12 5.40
2 7.10 (10) 7.14 (10) 7.12 5.60
3 7.00 (10) 7.86 (10) 7.43 6.20
4 6.30 (10) 5.78 (10) 6.04 6.40
5 5.30 (10) 5.84 (10) 5.57 6.40
6 5.90 (10) 5.74 (10) 5.82 8.00
7 6.30 (10) 5.62 (10) 5.96 8.60
T25 8 5.60 (10) 5.89 (10) 5.75 8.40
9 5.40 (10) 5.73 (10) 5.57 8.00
10 4.80 (10) 5.54 (10) 5.17 6.70
11 4.70 (10) 5.46 (10) 5.08 5.20
12 3.50 ( 2) 5.30 (2 4.40 3.70
Mean 5.41 5.76 5.58 6.55
Max. 7.10 7.86 7.43 8.60
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Table 1. (>0 %) (Continued)
REL | Bm o OERB WHEtERIE  Slope of grain (%)
Family | RingNo.. 15> o o, » 1|7 oy v 1| ¥ # (& ff
No. from pith Block 1 Block II mean mother tree
1 3.50 (10) 401 (9 3.76 2.40
2 7.60 (10) 7.98 (9) 7.79 8.90
3 6.50 (10) 6.42 (9) 6.46 6.90
4 4.60 (10) 5.88 (9) 5.24 9.80
5 4.30 (10) 5.30 (9) 4.80 6.60
6 4.50 (10) 5.06 (9 4.78 5,80
7 4.70 (10) 5.31 (9 5.01 4.30
T26 8 4.40 (10) 5.63 (9) 5.02 4.90
9 4.60 (10) 5.44 ( 9) 5.02 4.80
10 4.20 (10) 473 (9 4.47 5.00
11 4.10 (10) 4.61 (9 4.36 3.50
12 5.20 ( 5) 2.78 ( 5) 3.99 4.30
13 1.00 ( 1) 1.30 (1) 1.15 6.80
Mean 4.55 4.96 4.76 5.69
Max. 7.60 7.98 7.79 9.80
1 3.50 (10) 2.31 (10) 2.91 6.30
2 7.50 (10) 6.60 (10) 7.05 9.30
3 6.90 (10) 6.88 (10) 6.89 8.00
4 5.40 (10) 4.65 (10) 5.03 8.50
5 4.00 (10) 3.80 (10) 3.90 9.00
6 4.00 (10) 3.85 (10) 3.93 8.40
T27 7 4.30 (10) 4.27 (10) 4.29 7.70
8 4.30 (10) 4.34 (10) 4.32 7.70
9 4.20 (10) 4.39 (10) 4.30 7.00
10 4.30 (10) 3.89 (10) 4.10 7.00
11 5.10 (10) 4,12 (9 4.61 6.60
Mean 4.86 4.46 4.66 7.77
Max 7.50 6.88 7.05 9.30
1 3.90 (10) 3.10 (10) 3.50 1.00
2 8.70 (10) 7.12 (10) 7.91 10.00
K} 5.90 (10) 5.61 (10) 5.76 9.00
4 4.30 (10) 4.02 (10) 4.16 8.50
5 4.00 (10) 3.49 (10) 3.75 7.50
6 3.90 (10) 4.01 (10) 3.96 6.40
T28 7 3.30 (10) 4.11 (10) 3.71 6.00
8 3.20 (10) 4.17 (10) 3.69 4.60
9 3.00 (10) 3.43 (10) 3.22 5.00
10 2.90 (10) 3.04 (10) 2.97 4.00
11 2.60 (10) 2.00 (10) 2.30 3.50
12 2.63 ( 8) 1.66 ( 5) 2.14 5.50
Mean 4.03 3.81 3.92 5.92
Max. 8.70 7.12 7.91 10.00




7 Ay HAZMRROBMEEMEORS L BEROMEE (I — 57 —

Table 1. (2-7&) (Continued)

Fg{rﬁlg, ﬁbﬁ?)@%gﬁﬁ WHEtERE  Slope of grain (%)
amily ing No. . . . o
No. from pith 7 E‘ijloc/k 7[ h7 E?loc/k 7II i :Fmie,in fa mo?f:lerﬁ;jree
1 3.60 (10) 4.06 (10) 3.83 5.60
2 6.40 (10) 8.64 (10) 7.52 6.70
3 6.30 (10) 7.83 (10) 7.07 4.30
4 5.00 (10) 6.31 (10) 5.66 4.40
5 4.20 (10) 5.76 (10) 4.98 3.30
6 4.40 (10) 5.76 (10) 5.08 3.60
T29 7 4.30 (10) 5.90 (10) 5.10 1.50
8 3.80 (10) 5.95 (10) 4.88 3.40
9 3.20 (10) 5.69 (10) 4.45 3.00
10 3.10 (10) 5.44 (10) 4.27 2.40
11 3.00 (9 5.06 (10) 4.03 2.60
12 2.00 (1) 5.83 ( 6) 3.92 3.00
Mean 4.11 6.02 5.06 3.65
Max. 6.40 8.64 7.52 6.70
1 3.60 (10) 2.64 (10) 3.12 7.20
2 6.10 (10) 6.83 (10) 6.47 6.50
3 5.00 (10) 5.20 (10) 5.10 5.20
4 4.00 (10) 4.11 (10) 4.06 4.50
5 3.00 (10) 3.46 (10) 3.23 5.20
6 2.70 (10) 3.67 (10) 3.19 3.00
7 2.80 (10) 3.47 (10) 3.14 5.60
T30 8 2.90 (10) 3.57 (10) 3.24 6.20
9 3.20 (10) 3.49 (10) 3.35 6.20
10 2.90 (10) 3.27 (10) 3.09 6.00
11 2.30 (10) 2.52 (10) 2.41 5.40
12 2.00 (5) 2.65 ( 4) 2.33 4.20
Mean 3.38 3.74 3.56 5.43
Max. 6.10 6.83 6.47 7.20
1 4.43 (7) 3.44 (8) 3.93 4.00
2 7.29 (7) 7.13 (8 7.21 2.20
3 7.14 (7) 6.34 ( 8) 6.74 0.80
4 5.14 (7) 4.46 ( 8) 4.80 0.40
5 3.57 (7) 3.59 (8 3.58 0.10
6 357 (7) 3.06 ( 8) 3.32 0.00
7 2.8 (7) 3.66 ( 8) 3.26 1.20
K31 8 3.29 (7) 3.54 ( 8) 3.41 2.60
9 3.00 (7) 3.73 ( 8) 3.36 3.30
10 3.00 (7 3.68 (8 3.34 4,20
11 271 (7 3.39 ( 8) 3.05 4.00
12 1.33 ( 3) 1.30 ( 2) 1.32 2.40
Mean 3.94 3.94 3.94 2.10
Max. 7.29 7.13 7.21 4.20
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Table 1. (2-7%) (Continued)
ng%]% ﬁ,);; @%ﬁﬁ HMEMERLE  Slope of grain (%)
amily ing No. N N T
No. from pith 7 BDloc/k 71 H Buloc/k 7II ¥ mjgm e moglerﬁtfree
1 2.63 ( 8) 3.16 (7) 2.89 5.20
2 5.38 ( 8) 7.17 (7) 6.27 8.60
3 6.63 ( 8) 5.77 (7) 6.20 6.00
4 5.25 ( 8) 3.59 (7) 4.42 5.80
5 4.13 ( 8) 3.54 (7) 3.83 6.00
6 4.50 ( 8) 3.64 (7) 4.07 5.40
K33 7 4.00 ( 8 4.10 (7) 4.05 6.60
8 3.38 (8 3.26 (7) 3.32 6.00
9 3.25 (8 391 (7 3.58 6.40
10 3.38 (8 3.69 (7) 3.53 6.40
11 5.13 ( 8) 387 (7 4.50 8.20
Mean 4.33 4.15 4.24 6.42
Max. 6.63 7.17 6.27 8.60
1 3.71 (7 2.19 (7) 2.95 6.70
2 6.43 (7) 5.06 (7) 5.74 8.60
3 5.57 (7 573 (7 5.65 7.80
4 3.71 (D) 5.07 (7) 4.39 7.00
5 2.8 (7) 3.54 (7) 3.20 5.80
6 271 (7 4.00 (7) 3.36 5.80
K34 7 2.86 (7) 369 (7 3.27 6.00
8 3.71 (7) 351 (7 3.61 6.90
9 3.29 (7) 3.11 (7) 3.20 6.30
10 357 (7) 297 (D 3.27 6.00
11 3.3 (7) 3.0 (7) 3.24 5.70
12 4.40 ( 5) 1.30 (1) 2.85 5.00
Mean 3.85 3.60 3.73 6.47
Max. 6.43 5.73 5.74 8.60
1 3.9 (7) 2.10 (10) 2.69 12.60
2 6.86 ( 7) 5.55 (10} 6.20 12.00
3 8.14 (7) 6.83 (10) 7.49 12.00
4 6.43 ( 7) 6.28 (10) 6.35 13.20
5 4.57 (7) 4.92 (10) 4.75 12.00
6 357 (7 4.69 (10) 4.13 10.00
K35 7 3.43 (7 5.71 (10) 4.57 10.00
8 3.29 (7) 5.72 (10) 4.50 8.60
9 3.29 (7) 5.81 (10) 4.55 5.80
10 3.00 (7) 5.96 (10) 4.48 5.40
11 2.43 (7) 5.78 (10) 4.10 5.20
12 5.00 (3) 5.40 ( 3) 5.20 4.60
Mean 4.44 5.40 4.92 9.28
Max. 8.14 6.83 7.49 13.20
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Table 1. (o7 %) (Continued)

REL | 3050 ER WAEERIE Slope of grain (%)

Family | RingNo. 1> g o » 1|7 oy 7 1| ¥ ¥ & B
No. from pith Block I . Block 1II mean mother tree

1 3.10 (10) 3.38 (9 3.24 6.00

2 6.80 (10) 6.74 ( 9) 6.77 3.80

3 6.30 (10) 6.44 (9) 6.37 3.20

4 4.30 (10) 4.56 (9) 4.43 2.60

5 2.80 (10) 3.81 (9 3.31 2.20

6 1.50 (10) 4.49 (9 2.99 2.00

7 1.90 (10) 3.68 (9) 2.79 2.10

K36 8 1.80 (10) 4.01 (9) 2.91 2.50

9 2.10 (10) 3.99 (9 3.04 2.50

10 2.00 (10) 401 (9 3.01 2.50

11 3.00 (8 3.36 ( 8) 3.18 2.10

12 2.75 (4 4.00 (1) 3.38 2.00

13 2.00 (2 430 (1) 3.15 1.50

Mean 3.10 4.37 3.74 2.69

Max 6.80 6.74 6.77 6.00

1 243 (7) 283 (7 2.63 5.60

2 6.00 (7) 6.24 (7) 6.12 5.80

3 5.57 (7) 58 (7) 5.73 4.40

4 329 (7 4.03 (7 3.66 4.80

5 200 (7 4.47 (7 3.24 5.20

6 214 (7 499 (7 3.56 4.80

K39 7 3.00 (7 6.03 (7) 4.51 3.60

8 4.00 (7) 6.09 (7) 5.04 6.80

9 3.71 (7) 553 (7) 4.62 5.40

10 3.14 (7) 5.36 (7) 4.25 6.00

11 4.43 (7) 5.96 (7) 5.19 5.40

Mean 3.61 5.22 4.41 5.25

Max. 6.00 6.24 6.12 6.80

1 3.43 (7 1.96 (7 2.69 5.20

2 6.43 (7) 6.26 (7) 6.34 4.80

3 486 (7) 6.37 (7) 5.61 2.80

4 357 (7) 3.86 (7) 3.71 3.00

5 3.14 (7) 2.47 (7) 2.81 3.00

6 2.86 (7) 1.69 (7 2.27 6.40

7 2.43 (7) 2.07 (7) 2.25 6.40

K40 8 2.43 (7) 1.93 (7) 2.18 5.80

9 2.14 (7) 259 (7) 2.36 5.00

10 2.00 (7) 257 (7 2.29 5.60

11 1.86 ( 7) 2.41 (7) 2.14 6.00

12 2.00 (4 3.65 (2 2.83 7.20

Mean 3.10 3.15 3.12 5.10

Max. 6.43 6.37 6.34 7.20




— 60 — HERBRBPFRHRE £3H5 5

Table 1. (2-7%) (Continued)

F%q%l% %bﬁ‘?@%%& W ER Slope of grain (%)

ami ing No. . N . . T i .
No. from pith 7 BDloc/k 71 N Irijloc/k 711 i :Fm?an fe moﬁlerﬁgree

1 271 (7) 3.09 (7) 2.90 5.40

2 6.57 (7) 6.04 (7) 6.31 5.20

3 6.00 ( 7) 550 (7) 5.75 5.00

4 357 (7 3.50 (7) 3.54 3.40

5 3.57 (7) 3.3 (7) 3.46 4.40

6 471 (7 3.27 (7) 3.99 6.10

K41 7 429 (7) 2.34 (7) 3.31 4.60

8 3.43 (7 293 (7 3.18 5.70

9 3.14 (7) 3.46 (7) 3.30 4.40

10 271 (7 3.03(7) 2.87 3.60

11 257 (7 3.24 (7) 2.91 3.00

12 3.40 ( 5) 4.40 (3) 3.90 4.80

Mean 3.89 3.68 3.78 4.63

Max. 6.57 6.04 6.31 6.10

1 257 (7) 397 (7) 3.27 7.40

2 571 (7D 7.50 (7) 6.61 10.70

3 529 (7 6.83 (7) 6.06 9.00

4 4.43 (7) 4.60 (7) 4.51 6.80

5 4.14 (7) 4.20 (7) 4.17 7.00

6 4.86 (7) 4.53 (7) 4.69 7.60

K44 7 471 (7 454 (7) 4.63 8.20

8 4.43 (7) 459 (7) 4.51 6.10

9 4.8 (7) 4.51 (7) 4.69 7.00

10 457 (7) 4.06 (7) 4.31 6.30

11 4.43 (7) 3.40 (6) 3.91 6.00

12 6.00 ( 2) 1.88 ( 4) 3.94 4.80

Mean 4.67 4.55 4.61 7.24

Max. 6.00 7.50 6.61 10.70

1 2.63 ( 8) 2.32 (10) 2.47 3.60

2 5.88 ( 8) 5.49 (10) 5.68 3.40

3 5.25 ( 8) 4.95 (10) 5.10 2.20

4 3.63 (8 3.52 (10) 3.57 2.60

5 3.00 ( 8) 2.82 (10) 2.91 3.60

6 3.88 (8 2.99 (10) 3.43 2.00

K45 7 4.13 ( 8) 2.73 (10) 3.43 0.60

8 4.63 (8 3.13 (10) 3.88 2.00

9 3.88 (8 2.99 (10) 3.43 0.90

10 3.63 (8) 2.75 (10) 3.19 0.90

11 3.71 (7 3.17 (10) 3.44 0.20

12 3.50 (2 6.45 ( 2) 4.98 0.20

Mean 3.98 3.61 3.79 1.85

Max. 5.88 6.45 5.68 3.60
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Table 1. (22%) (Continued)

F%(%l% %bﬁao)ﬁﬁﬁ WAEERE Slope of grain (%)
amily ing No. > N N W
No. from pith 7 BDloc/k 71 Lz lgloc/k 7II i :Fmg:gm fe mo%lerﬁ?ree
1 3.7 (D) 3.16 ( 8) 3.4 9.30
2 6.29 (7) 5.14 ( 8) 5.71 13.00
3 5.57 (7) 5.35 (8) 5.46 7.20
4 471 (7) 4.23 (8) 4.47 7.60
5 3.7 (D) 2.44 ( 8) 3.08 7.60
6 3.29 (7) 2.60 ( 8 2.94 8.80
K46 7 3.29 (7 2.75 ( 8) 3.02 9.20
8 3.57 (7 2.98 ( 8) 3.27 9.30
9 3.00 (7) 3.79 ( 8 3.39 7.60
10 2.67 (6) 4.03 (8) 3.35 7.80
11 2.50 ( 6) 3.50 ( 8) 3.00 6.50
Mean 3.85 3.63 3.74 8.54
Max. 6.29 5.35 5.71 13.00
1 2.90 (10) 3.17 (10) 3.04 3.30
2 5.40 (10) 5.73 (10) 5.57 3.50
3 4.50 (10) 3.80 (10) 4.15 5.30
4 2.30 (10) 2.24 (10) 2.27 3.80
5 2.10 (10) 1.50 (10} 1.80 2.60
6 1.60 (10) 2.18 (10) 1.89 1.80
7 1.90 (10) 2.28 (10) 2.09 1.10
K47 8 1.80 (10) 1.91 (10) 1.86 0.30
9 1.40 (10) 1.40 (10) 1.40 -0.60
10 1.90 (10) 1.82 (10) 1.86 -0.60
11 1.60 (10) 2.08 (9 1.84 -1.10
12 2.50 (2 2.28 (5 2.39 -0.80
Mean 2.49 2.53 2.51 2.07
Max. 5.40 5.73 5.57 5.30
1 3.44 (9) 3.39 (7 3.42 10.30
2 6.89 (9) 6.4¢ (7) 6.69 9.70
3 522 (9 5.66 (7) 5.44 6.40
4 4.33 (9 4.33 (7) 4.33 3.00
5 3.2 (9 3.60 (7) 3.41 1.60
6 2.00 (9 3.51 (7) 2.76 0.60
7 1.67 (9) 3.40 (7) 2.53 0.70
K50 8 1.89 (9) 2.64 (7) 2.27 1.80
9 1.78 ( 9) 2.47 (7) 2.12 2.50
10 1.78 (9 1.90 ( 7) 1.84 2.50
11 2.44 (9) 1.81 (7) 2.13 2.60
12 3.00 (4 3.97 (3) 3.48 2.80
Mean 3.14 3.60 3.37 3.7
Max. 6.89 6.49 6.69 10.30
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Table 1. (o2 %) (Continued)
Fig%lg_l %b}){? @ﬁr_%ﬁ WHEERIE  Slope of grain (%)
amily ing No. N N T
No. from pith 7 B"jloc/k 71 7 B?loc/k 7II ¥ mg;n fe moﬁerﬁtjree
1 2.67 (9 2.74 ( 8) 2.70 5.00
2 5.67 (9) 5.73 ( 8) 5.70 5.20
3 5.22 (9) 4.49 ( 8) 4.85 3.60
4 3.89 (9 2.78 ( 8) 3.33 -0.60
5 2.00 (9 2.51 ( 8) 2.26 -1.80
6 1.89 (9 2.69 ( 8) 2.29 -1.60
K52 7 1.89 (9) 2.60 ( 8) 2.24 -1.60
8 2.11 (9 2.28 ( 8) 2.19 -0.80
9 1.44 (9) 3.06 (8) 2.25 -1.10
10 1.33 (9) 3.48 ( 8) 2.40 0.60
11 2.11 (9) 2.95 ( 8) 2.53 1.70
Mean 2.75 3.21 2.98 2.15
Max. 5.67 5.73 5.70 5.20
1 3.86 (7) 3.17 (7) 3.51 7.90
2 7.00 (7) 7.40 (7) 7.20 9.60
3 5.86 (7) 5.17 (7) 5.51 10.80
4 4.00 (7) 3.60 (7) 3.80 8.50
5 3.00 (7) 2.54 (7) 2.77 9.20
6 3.3 (7) 1.70 ( 7) 2.56 8.80
7 4.14 (7) 2.80 (7) 3.47 8.60
K53 8 4.29 (7) 3.20 (7) 3.74 8.70
9 2.86 (7) 2.50 ( 7) 2.68 7.40
10 1.86 ( 7) 241 (7) 2.14 7.00
11 1.71 (7) 2.47 (7) 2.09 6.60
12 2.50 ( 2) 1.44 ( 5) 1.97 5.20
Mean 3.71 3.20 3.45 8.19
Max. 7.00 7.40 7.20 10.80
1 3.43 (7 273 (7 3.08 4.30
2 6.29 (7) 5.97 (7 6.13 4.90
3 4.29 (7) 5.76 ( 7) 5.02 4.90
4 3.8 (7) 4.10 (7 3.98 6.00
5 243 (7 4.46 (7) 3.44 7.10
6 2.14 (7) 3.77 (7 2.96 5.80
K54 7 3.1 (7) 4.30 (7) 3.72 5.40
8 1.86 (7) 3.69 (7) 2.77 5.00
9 2.29 (7) 3.83 (7 3.06 4.50
10 2.29 (7) 413 (7) 3.21 5.00
11 2.43 (7) 3.49 (7) 2.96 5.40
Mean 3.13 4.20 3.67 5.30
Max. 6.29 5.97 6.13 7.10
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Table 1. (27 %) (Continued)

F%g;?\l% W’ﬁ% @%%ﬁ B ERE Slope of grain (%)
ami ing No. N “ X 4
No. from pith 7 ]gjloc/k 71 ke lgloc/k 71] I :‘ijgn fe mo%leréjree
1 3.29 (7 243 (7 2.86 4.20
2 6.71 (7) 7.40 (7) 7.06 5.20
3 6.29 (7) 5.91 (7) 6.10 4.70
4 5.57 (7) 3.64 (7) 4.61 4.20
5 4.86 (7) 3.87 (7) 4.36 5.50
6 4.43 (7 3.67 (7) 4.05 7.00
7 5.00 (7} 5.06 (7) 5.03 6.70
K55 8 4.00 (7) 6.71 ( 7) 4.86 5.80
9 3.8 (7) 459 (7) 4.22 5.50
10 4.17 ( 6) 419 (7) 4.18 5.50
11 3.33 (6 3.93 (7 3.63 5.90
12 1.00 (1) 4.43 (6) 2.72 5.80
Mean 4.38 4.57 4.47 5.50
Max. 6.71 7.40 7.06 7.00
1 3.00 (7) 343 (7) 3.21 6.60
2 6.71 (7) 6.41 (7) 6.56 4.80
3 7.29 (7) 6.97 (7) 7.13 5.60
4 5.29 (7) 461 (7) 4.95 3.80
5 2.86 (7) 3.64 (7) 3.25 1.60
6 3.29 (7) 3.3 (7) 3.31 2.00
7 3.29 (7) 4.36 (7) 3.82 3.70
K56 8 3.8 (7) 491 (7) 4.39 6.40
9 4.14 (7) 474 (7) 4.44 7.00
10 3.43 (7) 4.97 (7) 4.20 6.80
11 3.43 (7 4.44 (7) 3.94 7.00
12 5.00 ( 2) 4.95 ( 2) 4,98 7.80
13 3.0 (1) 1.50 ( 2) 2.25 6.60
Mean 4.20 4.48 4.34 5.36
Max 7.29 6.97 7.13 7.80
1 3.63 (8) 387 (7 3.75 8.30
2 7.38 ( 8) 6.89 (7) 7.13 12.90
3 6.25 ( 8) 5.33 (7 5.79 12.30
4 3.38 ( 8) 4.04 (7) 3.71 12.20
5 2.88 (8) 2.50 (7) 2.69 12.70
6 3.88 ( 8) 2.60 (7) 3.24 12.60
K59 7 4.63 ( 8) 233 (7 3.48 10.30
8 4.25 ( 8) 2.66 (7) 3.45 10.00
9 4.13 ( 8) 2.26 (7) 3.19 9.20
10 3.88 ( 8) 2.63 (7 3.25 9.00
11 4.25 ( 8) 239 (7) 3.32 8.60
12 2.00 (1) 3.65 ( 2) 2.83 8.00
Mean 4.21 3.43 3.82 10.51
Max. 7.38 6.89 7.13 12.90
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Table 1. (o-7%) (Continued)
ng,gl% %bﬁg (Dﬁﬁ& BHMEME  Slope of grain (%)
Y ey (Fov s 17wy I F B OE &
No. from pith Block 1 Block 1II mean mother tree
1 2.33 (6) 3.16 (7) 2.75 8.80
2 4.50 ( 6) 5.80 (7) 5.15 6.80
3 4.67 ( 6) 5.83 (7) 5.25 5.20
4 3.83 (6) 4.30 (7) 4.07 3.30
K61 5 4.00 ( 6) 273 (7) 3.36 4.00
6 2.83 ( 6) 3.64 (7) 3.24 6.60
7 2.83 (6) 3.73 (7) 3.28 6.60
8 2.67 (6) 391 (7) 3.29 7.80
9 2.50 (6) 279 (7 2.64 6.60
10 2.00 (5 3.06 (7) 2.53 6.00
11 1.67 (3) 279 (7 2.23 4.30
Mean 3.08 3.79 3.43 6.00
Max 4.67 5.83 5.25 8.80
Note) ( ) : &E¥#% Number of samples
18.0 p
y — B (n=55)
A Mother trees
. -—- ZX(n=826)
16.0 | ’ \ Familes
14.0 f
12.0F
S
W 3 0.0} 400
® o
= £
3_3|.I.
8.0}
E
6.0} oo €
"5
a0 Jao®E
§
2.0F 420
0.0 '
0.0 2.0 4.0 6.0 8.0 10.0
MMEEARE (%)
Slope of grain
Fig.1. #8 : RROEHEEIERE O HIREE

Frequency of the mean slope of grain of mother trees and families.
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=y B Fiy B X
Mean Max Mean Max
5] 53]
Mother trees 6.3%  9.0% Mother trsss  5.4% 8.5%
E 22 Lttt 4 LD F———-4
Families 4.5% 1.3% Families 3.8% 6.4%
Fig.2. & RROBABHEENE & FOBERMOLE)

Variation in the maximum and mean slope of grain of mother trees
and families.
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Fig.3. FROBFRAEBHEEMEOEZR

Difference in the maximum slope of grain in the families.
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Y=0.787X —|.673
[ r=0.783*%*

T MAMIANE (%)
Mean slope of grain
-3

*x | UKETHE
Significant at 1% level

BARMEAREE (%)
Maximum slope of grain

Fig.4., £FRAORKBHERME & FIRERME &
DR

Relation between the maximum and the mean slope
of grain families.
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MERBRITRRE H3IB55
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Variation the slope of grain with ring number from pith of mother

trees and families.
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Table 2. MMEEREOHEFHEE L HFER
Correlation coefficients and regressions of the slope of
grain between mother trees and families.
S ik B [ii}
Tohoku Kansai
K R B IR £ % i 3 (I
Families Correlation coefficient | Regression Families Correlation coefficient | Regression
T- 1 —0.110 —0.105 K- 31 -0.249 —-0.221
3 .358 .106 33 .543 .555
7 — .591 — .895 34 .897** .972
8 .817** 1.352 35 .356 .154
9 .189 .185 36 .292 .358
10 .403 .256 39 .088 112
13 115 1121 40 — .563 — .608
14 — .422 — .351 41 .349 .414
17 — .652 — .550 44 .809** .537
20 — .21 — .148 45 .128 .096
21 — .169 - .169 46 .413 .237
22 .690 * 577 47 679" .406
23 .336 .192 50 .682* .307
24 .719** .461 52 .722** .322
25 .170 . 154 53 .732** .936
26 712 ©.353 54 — .080 - .106
27 .525 .674 55 — .028 — .036
28 .756** .431 56 .205 134
29 .592 * .421 59 .430 .313
30 127 1131 61 — .148 — .089
Note)

kD 1BLRLTHE

Significant at 19 level

* I 5%LRLTHE

Significant at 5 % level

2.6 BHHAREOREEOHEE

BEEOHEIC Y > T, RRJOSEESB L UCHETORBREC X2 HiE2RAV, 207
DIZHE, FREES L REER 2 C L OBEORIETICAL R CEAE, /itZhZNn 18 T&
£t 36 DFERIZDOLTRE L 72,

Wb BT D EMANC 1T, RAMMEERE & POEEENE s 2 A0 T, 2B LER%E
Table 4 iZ7RT, #hiz X 3 & PHIREERIE L, MEMORRBE 125 BRETEEESED S
nz, ULhrUEKHEEMNE C DL TE, FILETREEERA w2, BETIE 1 %kHE
TEBEND 72, Table 4 iCRL L HEICE T GEAGROEERITo iR £ Table 5 IR L
foo ZHICE Bk, BARMMEMESIE TR T 25.9%, AL T 7.4%, TOBHEAERE TIZETE
40.2%, HBEN 2 OUBHE Shiz, RBHEESC & 5 BEEIRAC L > TRD Iz,

HEH D=

052+ op?+ ox?

4 X g5

x100%
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Table 3. FHERROBZEROHMEMNE (RFTHE) o0 TOFESTITR
Analysis of variance of slope of grain in every ring of the families(mean value).
EF Factor DF S.S M.S F
7avy 7 Block 1 0.460 0.460 1.851*
E 3 % Family 39 12.605
The f:;; ?;ﬁii Sign| Bt Provenance 1 1.164 | 1.164 | 3.866"°
EHAFEF Fam. in PR 38 11.441 0.301 1.210
oS 7%= Error 39 9.702 0.249
£ {& Total 79 22.768
7o 2 Block 1 0.244 0.244 0.453
K % Family 39 42.524
The ffgni igﬁi pith # i Provenance 1 18.221 | 18.221 | 28.491**
EMAxESL Fam. in PR 38 24.303 0.640 1.184
#H 2 Error 39 21.062 0.540
4  {k Total 79 63.830
7wy 7 Block 1 0.008 0.008 0.020
K % Family 39 44 .413
The fﬁﬁiﬁfﬁi sich| B Provenance 1 1.152 | 1.152 | 1.012
EHNFER Fam. in PR 38 43.261 1.138 2.750""
=  #Z Error 39 16.144 0.414
£  {k Total 79 60.565
7o 2 Block 1 0.029 0.029 0.082
£ % Family 39 55.351
The f:;t;o r?nffiii pith E  #ft Provenance 1 3.828 3.828 2.823**
EAFER Fam. in PR 38 51.523 1.536 3.766™*
# # Error 39 14.040 0.360
£ {& Total 79 69.420
7'y 7  Block 1 1.808 1.808 3.977**
K % Family 39 57.145
The ?é’;iiiffi | sin| B M Provenance | 1 | 13.057 | 13.057 | 11.254"
EMARF Fam. in PR. 38 44.088 1.160 2.552**
= #= Error 39 17.732 0.455
£ {& Total 79 76.686
7oy Block 1 2.426 2.426 3.868"*
N
The fiﬁxbtheriif fﬁi pith| > K Family ¥ | 20
E #2 Provenance 1 20.140 | 20.140 14.737**
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Table 3. (2-0%) (Continued)

HF Factor D.F S.S M.S F
EHPES Fam in PR | 38 51.931 | 1.367 | 2.179*
.
The iﬁxbthbriij ?o?n pith wt E Error 39 24.459 0.627
4  f& Total 79 98.957
7oy 2 Block 1 5132 | 5.132 | 6.568*
% % Family 39 84.582
The f;z;; Zifffm | E__# Provenance 1 17.066 | 17.066 | 9.605**
EWARSE Fam inPR. | 38 67.516 | 1.777 | 2.274**
ES # Error 39 30.472 0.781
&  f& Total 79 | 120.186
7uv 2 Block 1 5259 | 5.259 | 9.484""
E3 % Family 39 81.146
Theiﬁf:ﬂfﬁi in | % Provenance 1 13.317 | 13.317 | 7.461*°
EHARFE Fam in PR | 38 67.829 | 1.785 | 3.219**
@ # Error 39 21.628 | 0.555
¢ fk Total 79 | 108.034
7wy 2z Block 1 5.53 | 5.535 | 11.913**
% % Family 39 75.030
The ﬁi)h%r; jfffn Jith Bt Provenance 1 14.595 | 14.505 | 9.177**
EMNER Fam in PR | 38 60.435 | 1.590 | 3.423**
#H  # Error 39 18.120 0.465
& tk Total 79 98.685
7ov2s Block 1 6.500 | 6.500 | 12.166°
% % Family 39 58.194
The iﬁrﬁféffoi Lin| ® % Provenance 1 10.841 | 10.841 | 8.700°"
EAK% Fam in PR | 38 47.353 | 1.246 | 2.332°*
22 # Error 39 20.837 | 0.534
2 £ Total 79 85.531
7oy 2 Block 1 3.412 | 3.412 | 7.245"*
K% % Family 39 58.800
The e?fvi;?hlfji?m Lin E__# Provenance 1 6.155 | 6.155 | 4.443"°
E#PK% Fam inPR. | 38 52.645 | 1.385 | 2.942**
S # Error 39 18.367 0.471
%+ tk Total 79 80.580
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Table 4. FROBRMMEEFE & FORERRME S B £ BEE

Analysis of variance of maximum and mean slopes of grains of families.

e B & 2 B BEHE VAR EHESLA B [ #2
Provenence Trait Factor D.F. S.S. M.S. F1 F2
= &
Total 251 795.01
% % * %
Family 17 99.76 5.87 1.91 3.35
fﬁ j%fﬁ Xé Tay
# W
Maximum Block 1 0.79 0.79 0.26 0.45
slope of grain gy
a2
Interaction 17 29.80 1.76 0.57
Error 216 664.65 3.08
B A
Kansai
£ &
Total 251 565.70
x F )
Family 17 88.87 5.23 2.53 3.19
el Irpy
2 v
I\{Iean o Block 1 2.13 2.14 1.03 1.31
slope of grain
RHIER
Interaction 17 27.83 1.64 0.79
mOE
Error 216 446.86 2.07
2 &
Total 251 889.70
x %
Family 17 114.71 6.75 2.16 1.16
i IETTY
# 2
Maximum Block 1 0.01 0.01 0.00 0.00
slope of grain ———
A
Interaction 17 98.88 5.81 1.86
mE 216 | 676.08 | 3.13
= it
Tohoku
2= K
Total 251 848.62
x® %
Family 17 117.50 6.91 2.20 2.48*
f\:t'if igﬂﬁ g Tay s
£ o
Mean Block 1 5.32 5.32 1.69 1.91
slope of grain p———
2
Interaction 17 47.33 2.78 0.88
B OE
rror 216 678.48 3.14
Note)
* % | 1%LV TEE %X 5%LRALTEHEE

Significant at 1 9% level Significant at 5 % level
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Table 5. HWHEEHMEOEEE (%)

Heritability estimates of slope of grain.

i3 i B EAE i BEAFEE
Plovenance } Mother trees . Tohoku Mother trees . Kansai
HEE R SERHEIERE | BABEERE | VUMM IENE | BB
Slope of grain Mean slope of grain| Max. slope of grain | Mean slope of grain| Max. slope of grain
HFEE
Regression of mother and families 0 18 2 14.0
*Eﬁg{fﬁ%ﬁl —0.05 0.29 0.36 0.31
Correlation
ﬁﬁﬁ*ﬁ . 7.0 32.0 40.0 26.0
Analysis of variance

o= REMAE o’ =KEIEATE

o =EESH

—7, BFORRFREE 2B L TH SN 2BEER, Table5 Lz & 5 B AEBEEMNE CH
JLEEL 18.0%, BHVERELS 14.0%, TEMBHEMERIE T3, FALES 0%, BFEES 21 0% L #HES
725

I 5 DfEX, Nichollss s 8 4D Pinus radiata TR D 12 LEEDBEREN 0.28 X b, BHEEDOF
YIBRHEIERIE DE R I3tz <, £ Zobel® MREIU { 8 FE4EPinus radiata TR D12 REDE
£510.66 i2tb~ 3 L{EVy, & 512, Nicholls® 23 Pinus radiata v1— > (FI8RE 12 £4) B
2EfES0.45 13, SEMRL -BEET » <Y TS U EBEIESIE D 0.40 W2k D5H,
IDEDI, EEY OA TV s o—r, 1l EEOFIBEENBEORENOE0.27, AU R
KEHEMERET0.54 O, ZEo? OFS~Y-2u0—, §ELEOVEHEOERFORIENOHE
ELT0.35~0.42, AU RAMET0.499 R EBB SN T35,

# ®

ISR, AErSETERRL, BRLALT AT YORROBBOMMERIED, Y&
WEBT 088 L, Ef, RRABLIURRZMOZERLRY, HFERS X PS8 L D&
BEOHEERT 72, BROPBEIBLZROLO>TH 3,

1) FRROBBENOBMEEMEERART 2L L TR, B OBE L AR RARMEER B 25

BOPIHE: HOEESSEY, BRI 2O THETH2 (Tablel, Fig.4).

2) B ERRORKBHEERNE & EOBEERE L, BT 2 &, BREEZEEL D
2R (Fig. 2),

3) EMARRBOFEIBEERIE L, SEHRCBVT, 1 BKETEHEEZ®HS (Table3 ),
EHROBBOBENCI LHoEL THREEMED/ NS WERR L EHIGEH TS 2 WS
wLDEEbhd,

4) B ELHTHE REENE 2R 4 KRROMBEK G7EE) 025 17THEECELDT
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5)

1 )

\\:2 )\
3)

4)
5)

6)
7)

NS DEMEERIELSHERL, BLZ230%DLDONHEE EbDTRTHLE L wR 5,
BTEHRE2ELIBSNZBEER, BABEEME CHILES 18.0%, EEES
14.0%, FHBHEEME T ZAZNR 0%, 21.0% EHEE SN (Tabled),

&7z, SEEITIC & BBERIBRABEESE T, BILEE 7.4%, BEEIX 25.9%, ¥y
BRHEERE 1T ATE X 32.0%, HBEIZ40.2%TH 5 LHEEINT (Tabled),

51 B X ®&

FIER A S VBRBRNCB 2 EEAREOSA L 20 HER, HAKE, 248,
97~120 (1972)

ISR © 74 = VSRR, MEITER, 335, 15~30 (1986)

NICHOLLS. J.W.P. DADSWELL. H.E. and FIELDING. J.H. : The heritability of wood
Characteristics of Pinus radiata,Silva Genetica, 13, 68~71, (1964)

ZOBEL. B.]. : Inheritance of spiral grain Paper Presented at the meeting of IUFRO Sect.
41. (1965)

NICHOLLS. J.W.P. : Preliminary observation on the change with age of the heritalrility of
certain wood characters in Pinus radiata Clones, Silv. Gen., 16. 18~20. (1967a)

HUIESE @ 4 5~y O & 7 o — > OMEERE OBIR, MR, 312, 21~43 (1980)
=k #EEL #BekH R A5 VOBEEREBCBET S 2 o— MR, HHEE
54, 213~217 (1972)
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Variations, Parent-Offspring Correlations and
Heritabilities on the Slope of Grain Traits
of Open-Pollinnated Families Akamatsu
(Pinus densiflora Sis. et Zucc.)

Shinsaku Nakacawa:?

Summary

The slope of grain of open-pollinated families of Akamatsu, Pinus densiflora Sieb. & Zucc.,
which were from the Iwate test plantation was studied in relation to the ring number from pith
and discussed in comparison with that of their mother trees which were from two districts,
Tohoku and Kansai. Moreover, variations in the slope of grain within and between families and
between provenances were examined, together with parent-offspring correlations.

The maximum value of each family was found in the ring near the pith, as in each of their
mother trees. The maximum and the mean values of families and their mother trees from
Kansai were lower than those of Tohoku. Of families from Tohoku and Kansai provenances,
four and eight families were found to have a wider variation in the maximum slope of grain
than their mother trees respectively. Furthermore, the range of variations in the mean and the
maximum slope of grain was wider in Kansai than in Tohoku provenance.

The slope of grain was classified into five types and of the families, 5% belonged to Type
5 which is favorable for structural uses because it has the least slope of grain.

The heritabiliy estimates based on the parent-offspring correlation regressions of the
maximum and the mean values of the slope of grain were 18% and 0% in the Tohoku
provenance and 149% and 219 in the Kansai provenance respectively. Those based on the
variance components of the maximum and the mean values were 7.4% and 32.0% in the Tohoku
provenance and 25.99 and 40.29 in the Kansai provenance respectively.
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