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The growth traits and wood density of 14 families of 24-year-old Larix olgensis progeny testing forests
composed of 13 open—pollinated families and one control were selected as the research object of this
tractate which went through genetic variation analysis and deviation analysis. The results showed that
there were larger variations in both the growth traits among families and wood basic density the
differences of growth traits among families were extremely significant the differences of wood basic
density values were significant and that the heritability values of height diameter at breast height
timber volume and wood basic density were 0. 73 0.72 0.80 and 0. 60 respectively which indicated
that there was rather large potential for improving the family levels. The results of the correlation analysis
of growth traits wood basic density and physical mechanics indices showed positive but insignificant

correlation between the growth traits and wood basic density analytic timber basic density and drying
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density respectively and insignificant correlation between the growth traits and most physical mechanics
indices; the wood basic density positively and extremely significantly correlated with analytic timber basic
density drying density diametric cleavage strength modulus of elasticity bending strength crushing
strength parallel to grain and the hardness of the diametric plane and the regression analysis model was
ideal to predict the physical mechanics index values and indirectly select and assess the superior families
of L. olgensis construction timber by use of diameter at breast height. Afterwards the 166 and 169 were
selected as the superior families after the synthesized analysis of the growth traits and wood basic density
which was the same as the superior families selected according to the physical mechanics traits of analytic
timber; the heritability gains of height diameter at breast height timber volume and wood basic density
were 14.27% 19.96% 48.12% and 14.06% respectively; the values of height diameter at breast
height timber volume and wood basic density of superior families were higher than those of control by
7.20% 13.31% 38.46% and 4.76% respectively.

Key words Larix olgensis; open—pollinated family; construction timber; basic density
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Tab.2 Regression analysis model of wood basic density and physical mechanics traits
R?
(2 () y=0.037 +1. 168 0.84
* J y=1. 19250940 0. 84
() () y=0.076 + 1. 149x 0. 84
* ! y=1. 1922087 0.83
(2 () y=-0.037 +1.011x 0. 99
* Y y =0. 983" 0% 0.99
() () y=4.822 +19.219x 0. 49
* ) ¥ =22. 957,667 0.52
() () y= —1.281 +26.488x 0. 46
" y v =24. 946x" 07 0. 44
() () y =2 840 +13 455x 0.76
. ,
J y =15 380x" 65 0.76
(x) () y=21.248 +156.200x 0.70
* ! y =169. 530" 7" 0. 69
() () y=2.393 +22.730x 0.45
* ’ Y =23.763x% 7 0. 44
(0 ) y=7.687 +109. 600x 0.75
. .
J y = 113, 4204562 0.76
(%) (1) y=2522+3417x 0.35
* Y y =5 4862% 3 0.34
(0 0 y =592 +2 708x 0.58
* ! y =3 040. 430" %! 0.54
40.45% ;
R’ 0.84.0. 84 0.99 0.73.0.72.0.79 0.59
14
\ . ( 3)
. R’
o N 0.62 ~0.78 ; N
. 0.52 ~0.60
N N N 0.5
. 2.4
2.3
4) o
( 3) . e X~ Xy
X, W = (0.625
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3
Tab.3 Deviation analysis and gauging of the genetic parameters of growth and physical mechanics traits
F P h?
1% df =13 df=3 df =39
/m 12.74 1. 60 12.56 9.384 12. 279 2.491 3.777 0.002 0.73
/em 18.32 3.24 17. 69 33.474 0.450 9.329 3.59* 0.003 0.72
/m’ 0.18 0.07 40. 45 0.019 0. 003 0.004 4.75* 0. 000 0.79
/(geem™?) 0.43 0.06 13.65 0.002  0.000 0.001 2,44 0.022 0.59
/(geem™?) 0.54 0.05 0.005  0.002 0.002  2.36" 0.020 0.58
/(geem™?) 0.57 0.05 0.005  0.001 0.002  2.09" 0.038 0.52
/(°) 16. 67 1. 06 2.810 0.417 0.618 4.55™ 0. 000 0.78
1% 34.06 5.55 52.528 32.262 23.403  2.24" 0. 026 0.55
/% 2.90 0.84 0.922 0.297 0.675 1.37 0.220 0.27
/% 5.82 0.9%4 1.343 1.277 0.698 1.92 0. 050 0.48
/% 9.02 1.77 5.506 4.257 2.234  2.46" 0.015 0.59
/(Nemm~") 13.69 2.83 13.506  5.833 6.320 2.14" 0.034 0.53
/(Nemm™") 10. 56 2. 66 17.272 2.735 3.998 4.32* 0. 000 0.77
/MPa 8 625 1373 3 447 615 242 181 1492354 2.31" 0.022 0.57
/MPa 89.12 10. 70 164.521 9.235 105.846 1.55 0. 142 0.36
/MPa 11.85 2.55 9.483 2.571 5.776  1.64 0.115 0.39
/MPa 12.57 3.05 16. 684 11. 505 6.643 2.51" 0.013 0. 60
/MPa 54.27 6.21 62. 048 12. 045 32.704 1.90 0. 062 0.47
/N 3973 834 1 365 805 165 833 512519 2.66™ 0. 009 0. 62
/N 1720 543 677 836 30 245 188 103 3.60™ 0. 001 0.72
/N 1783 430 221 527 20 494 185 105 1.20 0.318 0.16
4 225.317.55.386. +389.491.104.96.481.29
Tab.4  Family trait averages and selection index values 495,
2 166 169
/ / 3
m cm /m I grem ) N N
166 14.03 20. 31 0.235 0. 44 23.73 14.27% +19.96% ~48. 12% 14.06% -
3. 5 .23 . .63
169 13.95 20.55 0.233 0.44 23.6 (13.99 m) (13.05m) 7.20%
225 13. 66 19. 34 0.203 0.43 22.95
, . 9
317 13.31 17.25 0. 157 0.45 22.20 (20.43 cm) (18.03 cm) 13.31%
55 12,92 20.01 0.210 0.42 22.00 (0.234 m*) (0.169 m’)  38.46%
386 12.99 18. 67 0.189 0.42 21.88
(0.44 g/cem’) (0.42 g/em’)
13.05 18. 03 0. 169 0.42 21. 81
389 12.52 1733 0.145 0.44 21.03 4.76% o
491 12.71 15. 85 0.129 0.42 20.99 2.5
104 12.71 16. 01 0.132 0.41 20. 96
96 12. 49 17. 34 0. 156 0.42 20. 95
481 12. 40 17.59 0. 161 0.43 20.92
29 12.09 14. 35 0. 105 0.42 19.93
495 11. 11 15.99 0.118 0.42 18. 81
0.309 13.888 17.241) . 14 X~
Xy~ LN Xy~ X5~ X~
I=1.333x, +0.074x, +5.152x, + 5.262x, AN Xg~ X~
2.85 0.92 Xio~ PN
0. 80 N N LN Xy Xy
1.234.2.416.0. 054 W = (0.656 0.350 16.667 -0.943 0.180
0.034. 18.868 17.825 -0.566 0.353 0.376 0.001
166169 . 0.328 0.001 0.002) ,
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5

Tab.5 Restricted and unrestricted selection index equations and the selection progress of trait breeding values involving traits

I, = —13.415 2x, +6.839 6x, —42. 167 1z, —0. 198 5x, — 3.657 9xg —479.265 21, +
1 153.028 3x, - 6.558 2x, — 3. 144 2x, + 16.770 9x,, — 0.000 3x,, — 12.418 lx,, — 10. 31 1.55 ~10.51
0.001 3x,, —0. 075 Ox,,

I, = —=33.936 9x; +0.401 2x, —1.593 Ox5 —28. 151 5x, +329. 888 4x, —5.462 Txg +

1. —4.1
0.228 8x, +6.224 9x,, +0. 000 3x,, —4.425 2x,, —0. 008 4x,; —0. 020 3x,, 6.06 06 0
I, = —16.347 4x, +0.521 Ox, — 1.398 Tus +221. 692 8x, — 2. 743 6xg + 3. 821 3x, +
: ’ 4.21 1.05 -3.97
0.000 2x,, —3.233 Ox,, 0. 018 4x,,
I, = —48.466 3x, + 1. 111 9%, - 0.900 9x + 191.394 lx, — 1.271 4xg + 1.352 9xy -
: ) 2.65 0.81 -3.75
1.757 3x,, = 0. 007 5x,,
T, =50.291 Ox, +53.884 7x, — 1.269 Oxg + 1.857 3x,, - 0.001 8x,, —0.873 Ox,, —
' 3.15 1.02 0.22
0. 005 3x,,
T, =36.790 3x; +0.020 lx; +7.684 Tx, +0.303 534 +0.809 5x,, — 0.000 4x,, +
: : 3,08 0.98 0.98
0.126 1x,,
I, =22.931 Ox, +20.226 8x, - 0.411 9xg + 0.377 4z, + 0.000 3x,, +0.080 4x,, -
: : 2.61 0.86 0.91
0. 000 8x,,
I, =29.807 8, +1.651 9x, +0. 076 Sxg +0. 408 8xy +0. 000 2x,, +0. 332 8x,, 2.69 0. 94 0.91
T, =38. 141 3x, +2. 546 3x; +0. 067 9z +0.734 5x,, 0. 000 4x,, +0. 190 7x,, 2.74 0.98 0.96

Iy = —16.125 Ox, +10.571 Ox, — 64. 286 5x, 0. 127 1x, — 3. 125 525 —920.491 9x, +
1358.050 lx, — 0. 162 5xg — 5.668 2xy + 15.218 T, +0.000 lx,, - 11.030 9x,, + 9.06 1.36 ~12.13
0.022 6x,, —0. 081 5x,,

I, = -42.598 7x; +1.516 1x, —1.079 2x5 —294.702 4x, +388.520 Ox, +0. 152 7xg +

3. 14 0.55 -1.85
0.289 0xy +1.753 9x,, +0.000 9x,, —1.705 3x,, +0.001 6x,; —0.006 8x,,
I, = —39.422 8x; +1.405 2x, —0.739 7x5 +51.921 2x, +0.212 lxg +0.338 Ox;, +
) ‘ 1.02 0.25 -2.66
0.001 5x,; —0.243 8x,, +0. 000 6x,,
I, =225.467 Txy —9.935 2x, +2.812 5x5 —461.051 4x, +5.902 6x5 — 1.583 9xy +
’ ’ X 4.65 1.42 -11.25
5.461 5x,, +0.017 3x,,
I, =39.015 Ix; + 11.285 6x, —0.735 2x; +0.991 6x,, — 0.000 9x,, —0.132 8x,, —
2.77 0.89 0.68
0. 000 2x,,
Is =24.034 9x; - 0.219 4x5 + 13.272 8x, — 0.208 3xg +0.727 9x,, — 0.000 1x,, +
: 2.56 0.82 0. 86
0.072 9x,
I¢ =24.523 3x; + 7.885 1x; —0.443 Oxg + 0.356 7x, + 0.000 2x,, +0.179 Ox,, +
’ 2.54 0.84 0.77
0. 000 3x,,
I,; =30.500 6x5 —2.300 6x, —0.340 7x4 +0.436 8x, +0.000 1x,, +0.321 8x,, 2.54 0.88 0. 80
Iy =37.544 8x; — 1. 892 8x; —0.507 9xg +0. 674 4x,, —0.000 5x,, +0.207 8x,, 2.46 0. 88 0. 80




5 13
6 N
Tab.6 Family growth traits physical mechanical averages and selection index values
/ /
m? (geem™?) 1% (Nemm ™) /MPa /MPa /N 1
166 0.215 0.61 8. 60 14. 47 9177 12.97 2273 16.27
169 0. 282 0.56 9.26 12.55 10 099 10.78 1753 16. 18
225 0.199 0.50 7.87 16. 57 8 318 11.94 1599 15.53
317 0. 159 0.59 9.38 14.55 10 191 14.55 2323 14.93
386 0. 190 0.55 9.26 14. 43 8 692 15. 14 1 083 14. 81
55 0.217 0.53 9.10 13.06 8 781 10.75 1 668 14.31
389 0. 134 0.58 9.47 14. 42 9 599 12.53 1491 13.42
0.163 0.57 10. 30 13.18 9 016 13.96 1 386 13.35
96 0. 145 0.52 8.55 13.03 8 539 11. 40 1 879 12.83
104 0.121 0.55 8.33 13.13 7 104 14.25 1614 12.75
491 0.129 0.49 7.69 11. 40 7 819 11.45 1821 11.85
481 0.168 0.53 12.18 12.27 7 949 11.76 1 564 11. 44
29 0. 100 0.48 8.48 13. 46 7 632 9.56 1 504 10. 97
495 0.090 0.49 7.76 11.30 7 828 11.88 1 886 10. 92
2 (0.249 m?) .

(0.163 m’)  52.76% (0.59 g/cm’)

(0.57 g/em’) 3.51% : .
(8.93%) (10.30%) 13.30% N N N N
(13.51 N/mm) (13.18 N/mm) 2.50%

(9 638 MPa) (9 016 MPa) N
6.90% (2 013 N) (1386 N) o
45.24% o N
10 24-25 3637
24 » ( Larix 38 .
kaempferi) .
(L. sibirica) . N . N N
. (L. decidua) . . ( Quercus . 7
rubra) ( Q. alba) I, .
2630
166 169,
I 169  ( Populus deltoides cv.
[—69) N N
35
54 166 169
14.27% -
24 19.96% 48.12%  14.06% N N

7.20% -
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