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width within each individual of family
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Table 1. (2-7%) (Continued)
RS DERES 1 FiR 53 Ew 2 5
Ring number from pith 1st ring 3rd ring 5th ring
&S FEES 5250 KR 5 e B K%
Mother |Family No.|Mether tree| Family {Mether tree! Family |Mether tree| Family
tree No. Tohoku
13 K31 1784 1 326 2 064 1 982 2 139 2 449
17 K32 1 260 1387 2 106 1821 2 558 2 209
21 K33 1 360 1 446 2 271 1925 2 848 2 254
23 K34 1 282 1 530 2 582 1 980 2 622 2 357
31 K35 1539 1437 2 620 2172 2771 2 494
44 K36 1 352 1 532 2 225 2 087 2 804 2 431
66 K39 1738 1 286 1 869 1 901 2 305 2 414
67 K40 1534 1571 1 647 2 032 2 693 2 253
'g 115 K41 1 428 1 448 1 650 2 019 2 230 2 303
::u 179 K44 1 416 1 449 2 219 2 160 2 446 2 407
R 185 K45 1 800 1 352 3 077 2 117 4 038 2 575
: 207 K46 1370 1 302 2 268 1 889 2 373 2 336
§ 217 K47 1 468 1 493 1 979 2 142 2 124 2 404
e 242 K50 1 267 1 481 2 326 2 092 2 570 2 449
255 K51 1 506 1 430 1878 2 028 2 745 2 399
N 259 K52 1 381 1 322 2 150 1 944 2 557 2 286
B 281 K54 1 690 1331 1 830 1 962 2 726 2 248
*‘E 289 K55 1 624 1 365 2 304 1916 2 354 2 187
= 305 K56 1 594 1 491 2 192 2 018 3120 2 357
1 353 K59 1 483 1379 2 444 1 865 2 680 2 207
409 K61 1 576 1 516 2 291 2 046 3 435 2 300
= B i fer® | 1260 | 1286 | 1647 | 1821 | 2124 | 2187
um
§ Maximum length 1 800 1 571 3 077 2 160 4 038 2 575
=
o R opm
& Mean length 1 498 1 423 2 193 2 005 2 673 2 349
| BEEE Wm | 1646 | 843 | 3311 | 9.9 | 422 | 1037
T E R (%)
Cf)lefﬁcient of variagon 11.0 5.9 15.1 5.0 16.5 4.4
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7 ER 59 FiHfy FE10F 4R B0 RFM ESREER
7th ring 9th ring 10th ring Tracheid length of adult
5] £ £ E LY S £ wood of mother tree
Mether tree| Family |Mether tree| Family |Mether tree| Family (>25th ring)  gm

2 906 2 814 3 247 3 387 3371 3 446 4 398
2 857 2 365 3 448 2 977 3 389 3125 3 765
3 040 2 462 3717 2 967 3771 3199 4 654
3 385 2 609 3 342 3 020 3 519 3 236 4 327
3 508 2 845 3 709 3331 3 819 3 469 4 847
3 130 2 812 3 399 3 116 3 483 3 194 3918
2 845 2 547 2 985 2 922 3 140 3018 3773
2 514 2 570 3 076 3 028 3 143 3 204 3 660
2 947 2 619 3 283 2 927 3717 3037 4 156
2 777 2 757 3 347 3131 3 587 3 393 4 033
3 876 2 806 4 174 3 383 4 255 3 558 4 923
2 765 2 506 2 632 2 919 3 051 3 082 3714
2 323 2 718 3172 3 201 3298 3 452 4 081

2 980 2 682 2 988 3 046 3119 3 313 3 758

3 073 2 601 3374 3071 3498 3 255 4 082
3 029 2 671 3 006 3 150 3 169 3 167 3 440
3 006 2 648 3021 3 194 3219 3 167 3 595

2 703 2 589 2 734 2 965 2 936 3 199 3 979

3 238 2 686 3 394 3 159 3 403 3 237 4 274

3 062 2 499 3 555 2 966 3 538 3 261 4 023
3 257 2 695 3 579 3 083 3 472 3 207 4 227

2 323 2 365 2 632 2 919 2 936 3018 3 440

3 876 2 845 4174 3 387 4 255 3 558 4 923
3011 2 643 3 294 3 093 3 424 3 249 4 077

336.7 126.6 353.2 1449 305.8 144.2 39%.8

11.2 4.8 10.7 4.7 8.9 4.4 9.7
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Table 2. REERORAZANLE
Variation of tracheid length within family.
B o D EHES BT ER
Ring No. from pith 7th ring
BES FHEES REER EHERE EERE
Mother Family No. Tracheid Standard | Coefficent of
tree No. length(xzm) |deviation(uzm)| variation(%)
24 T 3 2 483 372.6 15.0
3 102 T8 2 556 171.7 6.72
g 116 T9 2.540 334.0 13.15
S 119 T10 2 461 415.4 16.88
189 T13 2 914 220.8 7.58
— 199 T14 2 678 430.2 16.07
< 215 T17 2 895 313.1 10.82
% 269 T20 2 660 270.5 10.17
273 T21 2 835 121.4 4.28
276 T22 2 725 261.2 9.59
277 T23 2 646 217.5 8.22
. 291 T24 2 595 357.3 13.77
a 318 T25 2 459 293.5 11.94
N 359 T26 2 522 182.0 7.22
B 384 T27 2 715 334.1 12.31
N 390 T28 2 470 187.2 7.58
B 298 T29 2 674 255.1 9.54
405 T30 2 640 159.8 6.05
FHIE Mean 2 637 273.7 10.38
13 K31 2.604 106.5 4.09
s 21 K33 2 421 270.7 11.18
g 23 K34 2 658 470.8 17.71
X 31 K35 2 537 256.0 10.9
— 44 K36 2 327 248.8 10.69
™ 66 K39 2 542 422.0 16.60
8 67 K40 2 256 206.5 9.15
3 115 K41 2 779 280.0 10.08
179 K44 2 759 258.1 9.35
185 K45 2 957 278.4 9.42
— 207 K46 2 544 262.0 10.30
217 K47 2 535 159.4 6.29
N 242 K50 2 663 238.0 8.94
n 259 K52 2 504 249.1 9.95
N 281 K54 2 605 128.6 4.94
Bl 289 K55 2 649 222.5 8.40
& 305 Ks6 2 776 212.0 7.64
353 K59 2 604 145.5 5.89
A Mean 2 596 220.6 8.50
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9 E B0EH
9th ring 10th ring
FEER BRRE EEIRM REER B RE EERH
Tracheid Standard | Coefficent of | Tracheid Standard | Coefficient of
length(zm) ideviation(gm)| variation(%) | length(xm) |deviation(xm)| variation(%)
2 847 263.5 9.25 3 027 284.8 9.41
2 915 185.2 6.35 3 036 245.1 8.07
2 833 364.4 12.86 3 031 231.9 7.65
2 870 429.4 14.96 2 955 438.3 14.83
3113 144.7 4.65 3 292 249.1 7.57
3 067 356.9 11.64 3214 288.1 8.96
3171 253.6 8.00 3315 202.7 6.12
3 160 287.9 9.11 3 401 200.7 5.90
3 269 94.5 2.89 3 397 83.1 2.45
3099 186.7 6.02 3 239 246.4 7.61
2 879 291.9 10.14 3 006 304.6 10.14
2 980 451.0 15.13 3 049 457.2 15.00
2 848 354.1 12.43 3 052 389.5 12.76
2 923 248.3 8.49 2 953 144.1 4.88
3 166 241.3 7.62 3 403 204.7 6.01
2 903 286.1 9.86 3 155 224 .4 7.11
3 010 255.3 ' 8.48 3093 155.1 5.01
3 160 198.4 6.28 3 473 97.3 2 80
3 012 274.7 9.12 3172 250.6 7.90
3171 230.5 7.27 3 459 154.9 4.48
2 092 235.0 8.10 3117 186.1 5.97
3225 265.1 8.22 3 545 299.1 8.44
3111 304.1 9.77 3 266 227.8 7.00
2 810 389.5 13.86 3023 346.2 11.45
2 872 275.4 9.59 3 107 282.1 9.08
2 700 206.4 7.65 2 984 246.4 8.26
3142 200.0 6.37 3333 173.0 5.19
3 160 303.6 9.61 3 367 302.5 9.00
3 358 77.3 330 3 602 85.5 2 37
2 882 206.1 7.15 3 165 133.6 4.22
2 931 239.8 8.18 3190 201.0 6.30
3 021 253.4 8.29 3111 185.1 5.95
2 934 319.3 10.88 3 181 189.3 5.95
3174 245.0 7.72 3 382 167.3 4.95
3019 270.2 9.00 3235 211.5 6.54
3145 108.0 3.43 3 342 204.2 6.11
3033 155.0 5.11 3 293 236.4 7.18
3 033 240.2 7.92 3 261 214.6 6.58
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Table 2. (o-o%) (Continued)
80 5 DERES B75R
Ring No. from pith 7th ring
HEES BT REER EEE EEIRE
Mother Family No. Tracheid Standerd |Coefficient of
tree No. length (zm) |deviation(um)| variation(%)
24 T3 2 733 264.7 9 69
a 102 T8 2 884 289.2 10.03
§ 116 T9 2 534 154.5 6.10
S 119 T10 3 000 212.1 7.07
189 T13 2 679 340.4 12.71
= 199 T14 2 795 202.6 7.25
% 215 T17 2 634 262.9 9.98
8 269 T20 2 738 255.6 9.33
;M 273 T21 2 946 244.0 8.28
276 T22 2 791 169.7 6.08
277 T23 2 696 160.8 5.96
= 291 T24 2 824 315.0 11.15
N 318 T25 2 863 166.8 5.83
~ 359 T26 2 498 167.2 6.70
5] 384 T27 2 662 278.0 10.44
N 390 T28 2 749 363.1 13.21
B 298 T29 2 571 99.2 3.86
405 T30 2 925 280.6 9.59
FiE Mean 2 751 234.1 8.51
13 K31 2 814 226.6 8.05
= 21 K33 2 462 166.6 6.77
g 23 K34 2 609 285.4 10.94
S 31 K35 2 845 286.3 10.06
a4 K36 2 812 269.9 9.60
= 66 K39 2 547 289.3 11.36
= 67 K40 2 570 228.1 8.88
= 115 K41 2 619 204.9 7.82
179 K44 2 754 209.7 7.61
185 K45 2 763 352.2 12.75
- 207 K46 2 506 128.3 5.12
- 217 Ka7 2718 190.6 7.01
N 242 K50 2 678 209.7 7.83
a 259 K52 2 671 341.0 12.76
wD\ 281 K54 2 647 154.9 5.85
iz 289 K55 2 589 224.0 8.65
Iz 305 K56 2 686 246.2 9.17
353 K59 2 499 293.4 11.74
FigE Mean 2 655 © 238.9 9.00




T A=Y BRRHMRROREEROLE L ELEORHE (AN — 23 —
FXET B105#
9th ring 10th ring
REER EHERE EEMRM REE R BAERE ZEER
Tracheid Standerd |Coefficient of| Tracheid Standerd |Coefficient of
length(xzm) |deviation(um)| variation(%) | length(um) |deviation(xm)| variation(%)
3 331 249.9 7.50 3411 204.4 5.99
3 254 270.1 8.30 3421 127.2 3.72
2 954 228.1 7.72 3 155 137.9 4.37
3 244 272.6 8.40 3 385 231.3 6.83
3 108 195.9 6.30 3 280 215.9 6.58
3 153 157.0 4,98 3 217 170.9 5.31
3 114 247.3 7.94 3 322 271.7 8.18
3 247 166.1 5.11 3 347 181.7 5.43
3 420 178.9 523 3 451 134.3 3.89
3 328 219.0 6.58 3 345 177.0 5.29
3274 151.4 4.63 3 366 124.2 3.69
3 216 355.3 11.05 3 364 457.2 13.59
3 283 73.0 2.23 3 381 109.2 3.23
3 023 169.1 5.59 3 246 156.3 4.82
3 304 392.3 11.87 3 491 37.4 1.07
3 091 299.5 9.69 3 124 244.3 7.82
3 029 101.1 3.34 3 184 101.9 3.20
3339 253.7 7.60 3 365 151.4 4.50
3 206 220.9 6.89 3 325 180.2 5.42
3 387 181.1 5.35 3 446 154.7 4.49
2 967 235.0 7.92 3 199 237.5 7.43
3 020 302.9 10.03 3 236 293.1 9.06
3331 392.9 11.80 3 469 231.5 6.67
3116 269.8 8.66 3194 300.6 9.41
2 922 298.4 10.21 3018 320.9 10.64
3 028 351.4 11.61 3 204 447.9 13.98
2 927 276.7 9.46 3 037 248.5 8.22
3131 152.5 4.87 3 393 153.3 4.52
3383 322.0 9.52 3.558 338.5 9.51
2 919 199.1 6.82 3 082 156.7 5.08
3201 280.0 8.75 3 452 2898 8.40
3 049 187.2 6.14 3311 221.3 6.69
3 150 195.7 6.21 3 167 243.2 7.68
3194 227.7 7.13 3 167 109.9 3.47
2 965 246.0 8.30 3 199 260.4 8.14
3 159 241.9 7.66 3237 166.8 5.15
2 966 253.6 8.72 3 261 227.8 6.99
3101 257.1 8.29 3257 245.3 7.53
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Table 3.

#3555

REEROEMM B L VEHNR RO B

Analysis of variance of tracheid length (between two provenances and between
families of each provenance) .

’tlz‘ra% Factor EdEEf!g Mj;?sqétﬁre F
T v Ak 1 131919
Pr(%g?lﬁzice 1 85296 4.06 *
Familiejsgsﬁfl\]ligf f\r%ﬁvenance 34 20 987 1.07
jf%r 35 19701
T v Blodk 1 304819
Pr%é%%?lce 1 3199% 1.02*
Familiegﬁﬁ%tﬁf% fr%ﬁvenance 34 31345 2.17
facd 35 14 468
1018 T “Blodk. I 04 085
Pro%é%za?lce 1 2067 0.07
Familie;EjEtWhi%nz frfgﬁvenance 34 31218 1.72 *
Ef}%r 35 18 204
Note)
5% Kk¥ETHE Significant at 5% level

Table 4.

B & KR OREEROHBRE & R FKIC & 5 &RE"

Heritability estimates based on the coefficient of regression and parent-offspring
crrelation of tracheid length between mother trees and families.

B D 7.8. 1058 D
EEE BT IR E10H ¥
Ring no. 7th ring 9th ring 10th ring Mean for7.9.
from pith &10th ring
STRPRE | e | miE | R | RGO | RN | R | R |
Factor mother tree|  © H(%) C H (%) C H(%) C H (%)
4t
RECTRER | (U loaue® | 345 0469t | 4103 |05103" | 50.03 |0.4604 | 4152
Between risgs with iit """"""""""""""""""""""""""""""""""""""""""""""""""
E?gﬂ?a;‘&"“mber Tohoku |0-1617 | 20.94 10.2995 | 44.62 |0.0810 9.62 [0.1807 | 25.06
E@i‘gﬁ PI% o3t | 2524 |0.4%63 | 871 |06l | s 0.7 | .70
Between the adultwood -~ - oo b
of mother tree and =ik
gi:liirivforthreenngsof Tohoku 0.2186 23.89 0.2295 27.32 0.2690 31.05 0.2390 27.42
Note)
KEH BAE 18K%K n=36 Hik 18K % n=36

Number of families : Kansai 18(n=36)

* . Significant at 5% level
* * : Significant at 19 level

Tohoku 18(n=36)
C : Coefficients of correlation
H : Heritability
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20
-
15 o—o Family (Kansai)
® — - Family (Tohoku)
10+

TEEM  Coefficient of variation (%)

5+
0 1 1 1 1 1 J
0 2 4 6 8 10 12
B o OFEHH Ring no. from pith
Fig.11. REERORFZNIC BT L EEH

HOBEH & DES)

Variation in the coefficient of variation of
tracheid length within family with ring
number from pith. (Block II)

BEEL5 L, EEECS%E 1 %RETHE
OHENED sh-BEILETRED LY
hofr, EBEERLEAESEILELD K
% { 33.5~50%DEHEIZH D, Zh b 3IEHO
TEHETH 41.5% TH 5, ZhicitL, FHILE
OEEEIEBZ U 3EROFHET LR 25%
T, EBEE L2 DBV, Fig12 1258 10 &
BWIZ 3T 2 HEBEBIR DB E T L 2,

2) Tabled D FERIZTRL & 5 B0
BB (B 5 25 FHRLIE) OFEBHREBEER L
RROET, 9, 10 Fz oW THEERD -,
MREGREIE COBEBEREEICB L T1%B &
U5 %KETERETH s, HIETRER
RIEESRD Sh 0Tz, i, BERIZW
FrHRPKEL NS IEROFHHETHA
35.7%, HAL27 A% THEM V- fEERL T
%, ZOFE L EBERBORI L RROE
EEROHKE & BRREIER & v, (RN

TREER (XFR)
Tracheid length (zm) Family

— 95 —

4000

3500

3000

¥=0.2501 % X+2404.1(r:0.5103) n=36

2500 [ 1 1 !

2500 3000 3500 4000 4500
Tracheid length (zm) mother tree
REER (B
Fig.12. B#cRRAOEEBEROE—FEH

BS54 RIS 10 F&)

Relation of tracheid length between the
mother tree and the family. (Kansali, 10 th
ring)

4000

3500

3000

2500 - Y=0.2157 *X+2377.9(r:0.5614) n=36

REEE (XR)
Tracheid length (x«m) Family

000 Iy ) L t
3000 3500 4000 4500 5000

Tracheid length (zm) mother tree, adult wood
REEER (BHOR#)

2

Fig.13. B8ORPMEEER KR LD

Btk (BEFEEE 10 i)

Relation between adult wood tracheid
length of mother tree and 10 th ring tra-
cheidlength of family. (Kansai, 10 th ring)



MEARBFREE

#3555

EFigl3ioml iz, L <1, H 10 FWMEOHELSFEH S LB 43%, FIL3N%THLZDEHET
HHI DS, TTUAEOREERCODOLBTUT o LHERE»ORBANT VS X 512, WERDERH
DREERIZE DRADEEREDHENTEL I LEREL T 5,

UL, #EEOREEROME L OME TRz, BREETE, MEFREIVIThb1%E5%
AETHETHY, BEELER I OBLULOENIRD oL EEILELERE L >TWwb Ik

Table 5—1. {KEEROEMOSEIT*
Analysis of variance of tracheid length.
W% H = B 74 Kansai ¥  Jt Tohoku
Trait Facor | B | e F T sl F
Za 1 | 222698 | 1.92 1 822 567 | 5.14 *
57 émﬂi 17 | 171268 | 1.48 17 123415 | 0.77
7 th ring 7}‘31;;1 h 17 115 891 17 160 015
é}%rrf 216 64 347 216 70 903
R e 1 | 29132 | 3.23 1 |2379530| 27.85**
59 P%Emfy 17 | 271794 3.01° 17 168 174| 1.97
dthrig | 7Dt 17 90 334 17 85 444
E’Errf 216 65 729 216 68 746
g 1 980 | 0.01 1 |1483924| 13.36%*
510 F4p Iészy 17 | 266234 | 2.62* 17 171 880| 1.55
Wthring| 79~ b 17 | 101 598 17 111 085
:;”E\‘rm% 216 57 716 216 55 516

Note)
* 1 5 %KETHE

*

* I 1 %AETHE

. Significant at 5% level . Significant at 19 level
Table 5—2. REEROIHIMTE
The table for analysis of variance of tracheid length.
Z K BEE SEPE S D EAR RS
Factor d.f. Expected mean squares
73?031{7 b-1 oe*+ne?p+nbos? +nsob?
P%‘Emi%r s-1 oe’+nop?+nbos?
7ELE 6D | set+nop?
= 2 bsn-1) | oe?
Note)

b : X{E#¥ Number of replication 2
s : FKFH Number of families 18
n 7oy FPR{EEH  Number of individuals in each plot 7

ge? .

5480 Error variance within plots

op®: 7o v bE4SrEL Variance between plots
os? I KEMS# Variance between families

ob?

I RiE4Sr8  Variance between replications
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Table 6. SEESIC L 2 BEXOHEE

Heritability estimates based on variance components.

£5] 7i Kansai i jt Tohoku

ﬂiﬁ IE RRMENE 7oy NS EEO BEE%) KRMAE [Fov MEAE B BER()

i ] 07 ]
Families Variance Families Variance |, o0 e heritability

Trait variance | between Plots|™" variance| heritability variance  |between Plots
= fffﬁ 3955.5|7 363.4 |64 346.9| 20.9 |(-2614.3)|12 730.3(70 903.1] .0.0

7
h
FPE® 117 961.4]3515.0 [65729.0| 63.1 | 5909.3| 2383.3(68.746.3| 30.7

= 10 11 759.7 | 6 268.8 |57 716.4, 62.1 4 342.5| 7 938.4|55 516.1| 25.6

DS o e, HHEMRE, EEFEL S CHAESFEIECERTRVER R, BB 51K
BEEOSBEEORHCPEREZ > bDLEZ SN,

2—5 DB L 2 RRHEES L EEE

BEEORET, 9,10 FRE2HIC LA BSRREOTFHEREEROIEITE Table5 — 212k -
Tfro 1 fER % Table5 — 1 R L7z, FRICL 2 ERRBC BT 2HEZOREE, 7oy bOD
YR A ESFBEL, Yoy 7 BOBEEEORETIE, AU 7oy FOFHFELEIMMFE LT,
FNENFE (G#L) 2R, RREOFE 42 -BABEEOE IEL 10 FHT5 BKETE
BEEoRoonsy, HLETIEEZERD Lok, DE 7oy Z7HOEEIC OV TH
2r, MAETIEEEVRDONT, RILECETERTS%, £9, I0FERT1%YKETEN
EREEESED SN, COLINEMC > T oy 7HENSShNIz I L X, FIRL7 &
I CHEILEORBEOREEROSEESEBEE AW Z E SRR EEZ 5h 3,

OISO X 2#EE 2 Table 6 13 R LTz, BERIEMBICE 7, 9, 10 E&#HIZDOHLT
KROVHTFHORERK T Tables 2 10 b L DERRZAMOLERHFLELT, BESHLS
oy MESEB L URREIEESBETI2ESEY L LR > TR,

4 X gs*

—————X
0'52+ O'p2+0'52 100

S EER =

oI=RAMAE  o2=7uy MESE

ol =EAESH
IORRICINTEAREORCRIIE TERI20.9%7T, B9 L 10FHRTIE63.1% L 62.1%%
FOBWBENRD SN, THIERLT, FEIHENICEL, B7FE% T 0 TEEERIISE
shd, B9 L W0FERT, 30.7~25.6%DEVEEERCHBEDO K LD VEVWETHZ, 20X
CETFERIC L 2 BEREFARCEBEENE, HILEMES kol Z &k, T§TEORL LI,
ENENOEIC BT 2 REERDSBIBOZICER L T30 EEL LN S,
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-4 & o

FAVEE L HALEORBOREER 28T 2 &, MIETEENCRL -, KRR TREEBO
EREEEL, EIZMEE T,

B - RROREEROESHREL, o oMl > T, FIBETEELLOLEERIE
KEE S DL IBEMET 50, BETEE LERIBRAEISY, Mo T, ©E00IC
BALTHZEdbhotz,

REEROBRFHEEL, MINEEGWERIERT I 0% 0, 2EMPIE T2 LFEBETIE1Y%
ES%THETH- -8, HXETHEEETE o7,

BEEOHETE L, HTFHE KROS5 D 2 HHEC X 57, FHFHEEIC L 2B8EFIZHE
FERET 25.2~50.0%, HALET 9.6~27 A% THIEDPHBEL VB WEER L2, 08T
BEEE S MFEE 20.9~62.1%, HILED 0~30. 7%OHMEAT, 2 THRAFEEIHEDK 2 £
THb, COLICHTHMEBEERE SEBAESEVELIFERSE ALY, ZOREAH
KB A REEROSEENE, EENETVAELI LD EEZNS,

ITROSNNREERICHT 5 REOBGE LENETHR SN RBEORGH 2 HEK T 2

E, TTIABXR LD WCIFELIFERER STV 5,
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Variations, Parent-Offspring Correlations and Heritabilities
on the Tracheid Length in Open-Pollinnated
Families of Akamatsu
(Pinus densiflora Siep et Zucc.)

Toyonobu Sucawa:

Summary

The tracheid lenghth of open-pollinated families of Akamatsu, Pinus dusiflora SiEB. &
Zucc., which were from the Iwate test plantation was studied in relation to ring number from
pith and discussed in comparison with that of mother trees which were from two districts,
Tohoku and Kansai.

Moreover, variations in tracheid length within and between families and between
provances were examined, together with parent-offspring correlations.

Because of the low age of the sample trees which provided complete test specimens with
ten rings, tracheid length increased rapidly from pith outward, becoming unstable.

The tracheid length from the first to the tenth ring of the families from the Kansai and
Tohoku provenances ranged 1423~3249xm and 1498~3328,m while in their mother trees they
were 1498~3424um and 1277~2953um respectively. The coefficients of variation in tracheid
length between famils with ring number from pith outward, increased up to the third or the fifth
ring and decreaseie thereafter.

Parent-offspring correlation coefficients increased with ring number from pith outward,
and they were significant in the Knasai provenance, while they were not in the Tohoku
provenance.

Narrow sense hritability estimates based on the parent-offspring correlation were 25.2~50.
09 and 9.6~27.49% in the Kansai and in Tohoku provenances respectively, while those based
on the variance components were 20.9~61.1% and 0~30.7% is the Kansai and Tohoku
provenances respectively.
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