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Abstract :

were used to study the genetics of wood che mical compositions including percentages of ash ,pantosan ,lignin ,holocel-

2000 3 SCIENTIA SILVAE SINICAE Mar., 2000
*
( 311400)
( 353000)
13 20 ,
6 , . 1 % NaOH ,
s 2% ~3%,

GENETIC CONTROL OF WOOD CHEMICAL COMPOSITIONS AND ITS
IMPLICATION FOR WOOD BREEDING OF MASSON PINE

Zhou Zhichun
( The Research Institute of Subtropical Forestry CAF  Fuyang 311400)
Li Guangrong Huang Guanglin Chen Bingxing Lin Yaoke
( Nanping Paper Mill of Fujian  Nanping 353000)

lulose ,hot- water extractive and 1 % NaOH extractive . The results showed that there were significant differences be-
tween families tested for wood che mical compositions ,basic density and growth traits which were found to be under
moderate or strong genetic control . Among 6 che mical components of wood ,the heritabilities of contents of ash ,pan-
tosan and 1 % NaOH extractive were higher than ones of content of lignin, holocellulose and hotwater extractive .
The growth traits such as tree height ,diameter at breast height and stem volume were significantly and negatively
related to wood basic density and see med to be independent of wood che mical components . Genetic correlations sug-
gest that ash and hot- water extractive content could be good indicators to predicate percentage holocellulose and

lignin respectively . The absolute differences between families for holocellulose and lignin content are small ,however,
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The wood samples of 20 opermr pollinated families taken from a 13-year old progeny test of masson pine
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i.e.2 to3 % ,suggesting that it is impractical to breed for increased cellulose content through a selection program .

The differences among individuals or clones can be utilized through vegetative propagation .
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ij ,E(eij) =0 ,var(eij) = 2e, .

0,Zbi=0. . Falconer(1981) .

1 20 .
Tab.1 Average of stem volume,basic dersity and wood chemical compositions of 20 open pollinated families
(%) Content of wood che mical compositions
1 % NaOH
No . of Stem volume Basic density
Hot- water 1 % NaOH
family (m®) (g/cm®) Ash Pantosan Lignin Holocellulose ) )
extractive extractive

3 0.0318 0.4058 0.256 13 .37 27 .44 77 .50 2.12 13.30
5 0.0216 0.3951 0.256 14.16 28 .62 77 .35 2.72 14.04
19 0.0391 0.3714 0.244 13.26 27 .86 79 .71 2.07 12 .88
22 0.0279 0.3494 0.280 13 .42 27 .96 79 .21 2.28 12 .81
24 0.0331 0.3889 0.228 12 .40 28 .39 76 .30 2.26 12.18
27 0.0328 0.3498 0.272 13 .42 27 .94 79 .98 2.57 11.90
30 0.0315 0.3794 0.268 13 .32 27 .81 77 .97 2 .46 12.00
31 0.0301 0.3521 0.264 14.28 29.10 79 .78 2.75 12.64
35 0.0324 0.3499 0.256 13.60 27 .95 80.10 2.18 12.58
39 0.0337 0.3667 0.234 13 .31 27 .84 79 .50 2.26 12.26
42 0.0372 0.3553 0.264 13 .66 28 .60 79 .28 2.69 13 .24
51 0.0384 0.3590 0.288 13.60 27 .20 78 .68 2.42 13 .86
55 0.0344 0.3497 0.354 13 .48 28 .06 79 .05 2.58 13 .24
56 0.0348 0.3602 0.350 13.25 28 .11 80 .67 2.71 13 .34
59 0.0310 0.3837 0.350 14.12 27 .63 79 .74 2.72 12 .88
64 0.0360 0.3719 0.304 14.15 27 .58 77 .59 3.15 13 .85
65 0.0248 0.3822 0.266 13 .42 27 .49 78 .83 2.52 13.04
66 0.0318 0.3758 0.294 13.71 27 .46 79 .80 2.73 12.20
69 0.0382 0.3927 0.306 13 .43 27.79 78 .32 2.56 13.07
77 0.0331 0.3736 0.302 14 .30 28 .69 78 .26 2.70 12.93
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Tab.2 Analysis of variation for growth ,basic dersity and wood chemical compositions
Traits
Block Family Error
Tree height 6.056376(8) 0.797656" " (80) 0.439899(620)
DBH 33.941100(8) 5.788921 " " (80) 2.161086(620)
Stem volume 0.001476(8) 0.000254" " (80) 0.000100(620)
Basic density 0.012276(8) 0.003349" " (80) 0.001122(608)
Ash 0.000233(4) 0.006835" " (19) 0.001241(75)
Pantosan 0.572754(4) 1.020498" " (19) 0.337333(75)
Lignin 0.347656(4) 1.196546° " (19) 0.604271(75)
Holocellulose 2.737500(4) 5.784211° " (19) 3.017833(75)
Hot- water extractive 0.560491(4) 0.357217" " (19) 0.230691(75)
1 %NaOH 1 %NaOH extractive 0.568945(4) 1.881785° " (19) 0.735984(75)
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Tab.3 Estimation of genetic parameters for growth ,basic density and wood chemical compositions
/
Traits Variance bet ween family/ variance
Mean Range o ) nti hzf
within family
Tree height( m) 7.19 6.24~7.80 0.0904 0.33 0.45
DBH(cm) 9.86 7.30 ~11.62 0.1865 0.63 0.63
Stem volume( m*) 0.0300 0.0148 ~0.0441 0.1700 0.58 0.61
Basic density( g/cm3) 0.3738 0.3402~0.4165 0.2201 0.72 0.67
Ash( %) 0.282 0.228 ~0.354 0.9017 0.99 0.82
Pantosan( %) 13.58 12.40 ~14.30 0.4050 0.99 0.67
Lignin( %) 27.98 27.20~29.10 0.1960 0.66 0.50
Holocellulose( %) 78.85 76.30~80.10 0.1833 0.62 0.48
Hot- water extractive( %) 2.52 2.07~3.15 0.1100 0.40 0.34
1 % NaOH 1 %NaOH extractive( %) 12.9 11.90 ~14.04 0.3114 0.95 0. 61
4 . ( ) ( )
Tab.4 Genotypic (below diagonal) and phenotypic (above diagonal)
correlatiors among growth ,basic dersity and chemical compositions
Traits 1 2 3 4 5 6 7 8 9 10
Tree height 0.70 0.78 -0.28 -0.16 0.31 -0.25 0.19 -0.21 -0.33
DBH 0.80 0.98 -0.40 0.29 -0.01 0.22 0.33 0.07 - 0.01
Ste m volume 0.85 0.98 -0.38 0.21 -0.06 -0.22 0.30 0.04 -0.07
Basic density -0.49 -0.58 -0.56 -0.11 -0.08 -0.31 -0.24 -0.15 0.02
Ash -0.14 0.23 0.17 -0.17 0.33 -0.15 0.27 0.55 0.31
Pantosan -0.17 -0.05 -0.08 0.05 0.37 0.24 0.19 0.65 0.40
Lignin -0.18 -0.22 -0.21 0.22 -0.26 0.30 -0.04 0.20 -0.06
Holocellulose 0.01 0.20 0.16 -0.67 0.50 0.19 -0.04 -0.01 -0.26
Hot- water extractive -0.28 -0.04 -0.08 -0.07 0.92 0.99 0.73 0.24 0.33
1 % NaOH 1 %NaOH extractive -0.26 0.04 0.01 0.16 0.44 0.71 -0.10 -0.36 0.30
5
5 o 5
(Zobel ,1971) , o
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