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e, KER, FAR, TES, BgF, 2E

(1 , 100091; 2 , 100029)
12
,10 g L™ 'NaOH 10%
10 g " 'NaOH ) ,
\ 10 g* L™ 'NaOH ;
, ;110 g* L™ '"NaOH
, 249 340 346 217
364
: S791. 233 :A
[1~ 5]
2 2
(Larix spp.) ; ’
[6~ 8]
L~ 'NaOH 5 , 12
(Larix kaemyferi (Lamb. ) Carr.) ,
2
: 20021225
“ ? « ” (2002BA515B0401) 863 «
” (2002AA241081)

(19%68—), . .

10 g*
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16

e

1.1
1500 m
10932 E,30°06 N, . ;
10 C 2200~ 2300 C, 160 d, 1 500~ 1 800 mm
1988 47 .
74 76 o
1.2
1998 47 15
-4 3 . 135
10 em ,
[10]
50 ; 0570
NaOH GB2677. 581 10 g* L™ 'NaOH
[11]
1.3
(1) (12~ 14],
Yir = B+ Bi+ Fi+ BFj+ e
, Yiik l J k ; B ; Bi
;BFy 5 eljk
[13,14]
hi= 49/(0c+ Go+ GF); hi= G/ (9%/nb+ G/b+ F)
bt : hi ;0o gy
;n b
[15],
re= COVeis )/ J0u™09% 1 = COVyoryy/ [9070y°
sTg Tp ;O Oy x
; Ox Gy xr ¥ s COVi(x,y) COViyix, y)
(AG) [IGJ:
NG = (hio/X) x 100%
Ji . h
, 10 g* L™ 'NaOH

STAT 6. 12 PROC ANOVA , PROC VARCOMP
[17]

9C,

2mX2m

B

10 g°L '
GB2677. 10:81

(1)

;
(2)

X
(3)
Xy
(4)
SAS/

TYPEL
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2 HEREHH
2.1
1),
8.38% 0.34~ 0.39 g*cm °;
7.35%  6.03%, 3.23~ 3.51 mm . 56~
3.99 mm; 9.41% 17.3%%,
: (0. 86~ 1. 12) , ;
1 12
10 g* L™ 'NaOH
/(g*an™?) /(gem™ ) CV/ % ! % ! % CV/ % / mm /mm  CV/%
63 0 36 0 40~ 0.31 6. 85 13.53 12 28~ 15 39 8 30 3.9 4.27~ 3.76 4 40
131 Q39 048~ 0.34 11. 31 14. 86 13 06~ 16 68 6 97 3. M 3.98~ 3.47 39
146 Q39 0 46~ 0.35 9. 80 14.01 13 28~ 1559 507 3.8 4.26~ 3.62 503
217 Q35 0 44~ 0.31 11. 51 13.87 12 83~ 14 B 47 3.9 4.21~ 3.40 730
224 Q0 38 0 44~ 0.35 7.61 14. 8 12 47~ 16 67 10 17 3.7 4. 14~ 3.56 547
249 Q35 039~ 0.32 5.92 14. 34 12 95~ 15 47 6 07 3.9 4.07~ 3.50 473
326 Q037 039~ 0.33 6.55 14.3 12 84~ 15 8 547 3. 81 4.26~ 3.58 571
331 Q0 38 043~ 0.33 7.92 14. 34 12 9~ 16 &4 8 15 3.5 3.99~ 2.96 8 0
335 0 36 039~ 0.35 4.06 14.31 12 68~ 15 49 58 3.0 4.04~ 3.35 5%
338 0 39 043~ 0.34 7.97 13.4 12 9~ 15 M 8 34 3.7 4.06~ 3.46 4 48
340 035 037~ 0.33 3.99 14. 1 12 75~ 1879 7% 3.9 4.25~ 3.65 510
341 Q35 038 0.34 4.06 13.7 12 77~ 15 55 6 46 3. 60 4.05~ 2.99 8 98
346 0 34 0 37~ 0.31 6.28 12. 85 1130~ 14 4 9 41 3.8 4.19~ 3.71 352
349 Q0 36 039~ 0.32 6.11 13.32 11 93~ 14 21 563 3. % 4.27~ 3.58 54
364 0 38 042~ 0.36 5.51 14.96 1379~ 16 4 64 3.73 3.95~ 3.54 4 66
( ) Q37 0 48~ 0.31 838 14.05 11 30~ 16 68 7. 98 3.78 4.27~ 2.96 6 03
! % ! % CV/ % CV/ % / mm /mm  CV/%
63 68 6l 6. 9~ 0. 59 1. 69 1.00 L 16~ 0.84 10. 59 3. 51 3.89~ 3.21 634
131 70 19 68. 98~ 72. 19 1.55 1.01 1L 2~ 0.87 12. 71 323 3.47~ 2.84 6 65
146 67 65 6. 4~ 0. 74 1.96 1.08 L 35~ 0.88 15. 29 3.43 3.78~ 3.21 R/
217 7123 68. 83~ 72. 46 1.48 0.94 L 08~ 0.79 8. 10 3.30 3.73~ 3.06 66
224 68 62 66. 3~ 71. 30 2.65 0.99 L 24~ 0.53 2.1 34 3.92~ 3.02 8 %6
249 72 49 0. 5~ 4. 64 2.00 0. 86 L 06~ 0.62 15. &8 3.45 3.72~ 3.13 49
326 70 03 67. 65~ 12. 23 2.15 1.12 1 38~ 0.85 16. 06 3.41 3.64~ 3.24 4 31
331 67. 58 64. 27~ 70. 36 2.90 0.85 1. 14~ 0.60 9. 12 315 3.56~ 2.66 99
335 69 66 67. 81~ 71. 70 1. 80 0.98 L 31~ 0.69 21. 69 3.3 3.48~ 2.91 6 16
338 70 57 68. 53~ 72. 03 1.45 0.98 L 10~ 0.90 7. 01 3R 3.54~ 2.70 7 80
340 71 32 6. 75~ 73. 59 1. 65 0.89 L 05~ 0.61 13. &4 3.43 3.61~ 3.22 404
341 70 15 68. 16~ 72. 57 1.91 0.95 L 19~ 0.67 18. 55 3.08 3.57~ 2. 41 1. 62
346 71 01 M. 2~ 71. 93 1.07 0.93 L 08~ 0.69 14. &9 3.41 3.71~ 3.31 30
349 69 28 67. 21~ 71. 24 1.63 0.86 1 11~ 0.46 2.% 3.37 3.64~ 2.92 6 65
34 71 54 67. 70~ 73. 51 2.60 0.91 120~ 0.73 15. 13 3.39 3.75 3.12 573
( ) 69 9 64 27~ T4 4 2.72 0.96 1 38~ 0.46 17. 39 3.3 3.92~ 2.41 735




518

, 2.72%, 67.65% ~ 72. 49%; 10 g*L” 'NaOH
7. B%, 12. 85%~ 14. 96% ,
, 217 0.31~ 0.44 g*cm™°, 135
. (1, , ,
- L 20
% ¥ 15
" ¥ 10
#® £
< < 0
ﬁ. 2 30
2]
- ® 5
& E 10
< <
5L 474 B /mm
1
(2, ,
10 g* L™ '"NaOH
( 14% ), 10%
2
X
f=2 f=28 f=14 =9 F P

2 PVE- 03 9.47E- 04 2.55E- 03 6 45E- 04 2.70 00123

7 M4E- 02 4.75E- 02 1. 06E— 01 4 46E- 02 2.24 Q0340

L 40E- 01 5.29E- 02 1.35E- 01 4 AUE- 2 2.56 Q016 6

L. 6SE- 03 3.31E- 04 3.65E- 03 3 46E- 4 11.03 0 000 1

5 3E- (2 2.48E- 02 5.67E- 02 2 35E- 2 2.29 00302

3 0BE- & 1. 11E- 04 2.51E- 04 1 36E- 04 2.26 00320

10 g* L™ 'NaOH 2 T0E- 05 1. 89E- 04 3.39%6- 04 7 86E- 05 1.79 Q0925
2.2
, 0.44~ 0.91( 3,
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[ 18~ 20]
. 17.33%, , 3. 45%
10% (i= 1.755)
10 g* L™ 'NaOH
3
@ % o o2 Wk OP/% CVG/% MGy G

1 WE- 4 1.00E-04 6.45E-04 9.246-04 077 06 830 365 9177 11217
6 2E- 3 9. &8E-04 4.46E- 02 52IE-(0®2 05 05 60 213 5822 5293
9 1BE- 0 1 17E-03 4.94E- 02 597E- 02 061 061 7 31 2.86 7.821 781
3MOE- 4 0. 00E+00 3.46E- 04 7.15E-04 107 091 3.4 248 5506 12524
3 5E- B 4 26E-04 2.35E-02 274-02 052 05 1733 6.23 17.016 15 &0
1 55E- 05 0.00E+00 1.36E- 04 1.51E-04 Q04 051 0961 3.08 8598 60912

10 g* L~ INaOH 1 6E- 05 3. MOE-05 7.80k-05 1.32E-04 Q050 04 815 2.89 6.295 7154
NGy AG; 10% ; CWP o CIG
2.3
(4 ; 10gL"
NaOH , s s
10 g* L 'NaOH : .

10 gL '"NaOH

2 2

, ( )
, 10 g*L” 'NaOH
4
BD FL, FL, HC W/L, W/L, E

( BD) - 0. 81 - 0.387 - 0.605 0 597 0. 606 0. 683
(FL)) - 0163 0.875 0.152 0133 - 0. 736 - 1.105
(FL) - 0061 0. §3* * 0.206 0018 - 0. 530 — 0.405
(HC) - 0312% 0. 133 0.103 - 0467 - 0. 9%4 0.141
(W/Ly) 0 R6* 0. 153 0.186 - 0.241 0. 578 0.308
(W/L>) 0429*% *  -0.502% * - 0.507* * - 0.330* 0120 0.534

10 gL~ 'NaOH (E) 031" -0.133 0.110 - 0.087 0017 0. 018

£ 5% S 1%
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2.4
(X1) (X3 X2)
-1
(X4), (X6 X5) 10 g* " 'NaOH (X7)
. 21
) N Smith-Hazel [21]
2 2
[22]
2 2
, 7 W’ = (1.0000,0.133 2,0.124 4,
1.136 8, - 0.183 6, — 2. 473 7, - 2. 645 8) Xs Xe X7
, Kempthorne , ,
5
Al
1 I=-0.2507X;+ 0021 3X>+ 0. 036 0X3+ 0.681 7X4— O 033 4Xs— 0.743 % ¢— O 465 6X 527E- 2
2 I=-0.1938X;+ 0 0060X,+ 0. 032 8X3+ 0.764 O0X4— 0 (24 3X5— 0.666 9X ¢ 4 8TE- 2
3 I'=-0.1944X,+ 0002 3X,+ 0. 031 8X5+ 0.560 3X,— 0 016 2X 3 40E- (2
4 I=-0.1276X,+ 0 0052X,+ 0. 030 2X ;+ 0.446 1X, 2 73E- 02
I~ 4( 5) ( 0,
5 249 340 346 217 364
6
10g* L~ 'NaOH
/mm - g @ 1 2 3 4
/(g emd) w ©
249 (34812 3.7937 3452 0.811¢Y 0 8&6? 01202 0. 144 040 0.571Y 0491 0.441Y
340 034779 39172 34330 0.79 0 &6“W 0.119Y 0. 1417 04782 0.56® 04812 0.434?
346 03419 38783 34117 0.79% 0 R7® 01237 0. 1290 0475%  0.5632 0478 0.432?
217 35100 3.7889 329810 0.793¢% Q1D 0.119) 0. 13909 0467 0.5539  0474%  0.428°
364 0 38403) 3.73310 3391 0.7982 Q911 0.127(9 0. 15(12) 04%05)  0.5469 0 4745)  0.4294
@ 035%% 39900 335071 0.7%2 09812 0144 0. 1369 0448©  0.53310 0 459®)  0.4199
338 038® 3.783% 331709 0.749 0976 0.128(9 0. 1342 04477 0.5429 04627 0.427
349 0357 3.8419 33720 076500 (843 0.133(1 0. 1340 0445®  0.5397 04627 0.418?
326 03679 3.8089 34139 .77 1 12205 0.132(9 0. 143® 0438 0.5349  0463© 0.4229
341 035409 36573 38119 0.7787 0 950® 0.134(12 0. 1370 043510 0.5349  0458° 0.4149
335 03647 3,691 3 2809 0.771¢9 0 97809 0.131(9 0.1440 043200 0.527" 045619 0.4140
131 0391 36882 3233012 07787 1014 0.1319 0.149 042712 0.523 2 (45510 0.41410
224 03755 3.7739 3 4403) 0.757(1) Q9301 (. 132010 0.1491) 0425019 0.518 1) 0453012 0.413 1)
146 039110 3.8619 34344 0.743(% 1 0780 0.12007 0. 1417 041719 0.508% 0411 0.405 2
331 0380%  3.562™ 315309 0.7492(% o 48 0.133(1 0.1440 0 406" 0.502 043719 0.396

: © ;
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3 %
> > > 10 g*L.” "NaOH >
> > 5 , )
,10 g*L” 'NaOH 10% ;
10%
10 g*L” 'NaOH
12 10 gL 'NaOH ,
: , 10 g+
NaOH
, ) 10 g
L~ 'NaOH ,
10 ¢*L” 'NaOH
5 249 340 36 217 364
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Genetic Variations in Pulpwood Qualities of Openr pollinated
Japanese Larch Families

SUN Xiao-mei', ZHANG Showgong', QI Li-wang',
WANG Jurrhui', LUShowfang', JUNG Ying-shu’
(1 Research Ingtiute of Forestry, CAF, Beijng 100091, China;
2. Seedling Station, Beijing Foresry Bureau, Beijing 100029, China)

Abstract: Gendic parameters and selection index for pulpwood qualities were estimated for 12 yearold operr
pollinated families of Larix kaepferi. Families differed significantly in holo celouse, basic density, fiber length of
early and late wood, wall/ lumen of early and lae wood, and also differed in 10 g*L:'NaOH extract on 10% lev-
el. Heritabiliies showed that all these wood qualities were strongly or moderately controlled by gene, which sug-
gested that there were great potential to condud the families” selection of pulpwood qualities. Correlations be-
tween basic density and wall/ lumen of early and late wood, and 10 g* L 'NaOH extract were positively high, and
holo celouse was negatively high, and it was independent with fiber length of early and late wood. Fiber length of
late wood was positively correlated with fiber length of early wood, while negatively correlated with wall/ lumen of
early wood, and was independent with wall/ lumen of late wood, holo- celouse and 10 g* I 'NaOH extract. Holo
celouse was negatively correlated with wall/ lumen of early wood, and was independent wih wall/ lumen of late
wood. 10 g*L’'NaOH extract were independent wih holo- celouse, wall/ lumen of early and late wood. According
to the value of seledion index of 15 families, the best families for pulpwood purpose were 249,340, 346, 217 and
364.

Key words: Larix kaempferi; operr pollinated families; wood qualities; genetic variations; index selection



