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Abstract ;[ Objective | To Measure and analyze the wood properties of red-heart Chinese fir ( Cunninghamia lanceo-
lata) plus trees, the provenance from Rongshui of Guangxi, and to investigate the wood properties variation pattern
of the trees. [ Method ] Sixty 20-year-old plus trees of red-heart Chinese fir were chosen as research material. The
wood properties such as wood volume, wood basic density, tissue proportion, tracheid properties and tracheid micro-
fibril angle were assayed and the variation pattern of relevant wood properties was analyzed. [ Result] The heart-
wood ratio, wood basic density, xylem ray proportion, tracheid proportion, tracheid length, tracheid width, and the

length-width ratios of tracheid obeyed normal distribution. The variable coefficient of axially parenchyma proportion

Wk H . 2016-07-29

FETH TV TR CEERE AB16380052 ) 5 1 PYRLADFE 5 BRI AR 5 F (BERLRE 1598025 - 48) 5 ) Py dkoll BR80T H (A
MAFF[2012]55 10 =)

FEZ RIS RS (1984—) , 1, FEMEAZ A8 A& T FBTSE. E-mail : kuipeng. i@ gmail. com

w IR BT 53 BFTE B, RN AT SIS RAEE. E-mail : huangky73@ 163. com



553 ] LG, 45 P RK AR UL O AZ A A TR EAR A S LRI 5 425

of red-heart Chinese fir plus trees from two plots in Rongshui was 35.08% and 44.97% respectively, showing a sig-
nificant variation. The variable coefficient of tracheid proportion was 3.28% and 3. 56% respectively, showing a
small variation. There were highly significant differences (P <0.01) in heartwood ratio, xylem ray proportion, tra-
cheid length, tracheid width, tracheid microfibril angle and significant differences( P <0. 05) in parenchyma propor-
tion between the plus trees from the two locations. There were 12 significant phenotype correlations among 10 wood
properties data. [ Conclusion | All the 10 characters assayed are continual quantitative. The data of tracheid
length, tracheid width and length-width ratios of tracheid of early wood and late wood increase from heartwood to
sapwood. The heartwood ratio and individual volume are both important economic characters. There are very signifi-
cant positive correlation (P <0.01) between heartwood ratio and xylem ray proportion, and significant positive cor-
relation (P <0.05) between the individual volume and axially parenchyma proportion. The volume of individual

tree does not correlate significantly with the wood basic density, which makes it possible to the genetic improvement

of volume combined with wood properties of red-heart Chinese fir.
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Table 1 Geographical and stand situation of plus trees growth of Red-heart Chinese Fir

H X HEE(N) ZHE(E) SRR MRAF LR I P MR35 B
Area Latitude/ ( °) Longitude/(°)  Average Elevation/m  Stand Composition Canopy Density ~ Stand Density/ ( tree + hm ~?)
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Fig.1 Histogram of 10 wood property characters number of Red-heart Chinese Fir from Rongshui
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Table 2 Normal distribution test of 10 wood property characters number of Red-heart Chinese Fir from Rongshui
Heitit ks EARIPES TR ST A gl R 200 D L
Statistics Individual Volume Heartwood ratio Wood basic density Xylem ray proportion  Axially parenchyma proportion
{RE Skewness 0.821 0.136 0.026 -0.273 0.643
4 Kurtosis -0.048 -0.626 -0.311 -0.553 -0.355
W #5368 hapiro-Wilk 0.925 0.982 0.990 0.969 0.948
P {f P-value 0.002 0.560 0.907 0.135 0.020
ftss v Py
> e s % =] E@k v b 11ﬁ§$éﬁ_ﬁ
guitht CLEA LLOS LS Length—widj}:‘ ratios Trach,eid microfibril
Statistics Tracheid properties Tracheid length Tracheid width .
of tracheid angle
fRE Skewness 0.138 -0.095 -0.134 -0.087 -0.342
1% & Kurtosis -0.742 -0.931 -0.390 -0.619 -0.986
W ki % Shapiro-Wilk 0.980 0.972 0.989 0.989 0.960
P {i P-value 0.448 0.207 0.881 0.895 0.049
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Fig.2 Radial variation of Tracheid morphology of Red-heart Chinese Fir from Rongshui
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Table 3 Variation of 10 wood propertiesof Red-heart Chinese Fir from Rongshui

o e R 200 M B

s EARIIEE S S L AT L .
. . . . . Axially parenchyma
b X Individual volume Heartwood ratio Wood basic density Xylem ray proportion "
roportion
Area
HE 5 R EL HfH AESERE HIMEH Mean/ 55 RHL P 5 R HL HfE 5 AL
Mean/m? C-V/% Mean/ % C-V/% (g+em™@) C-V/% Mean/ % C-V/% Mean/ % C-V/%
K4k Yongle  0.684 £0.155 22.70 46.809 £8.236 17.60 0.304 £0.023  7.46 8.726 £1.371 14.55 5.319£1.916 35.08
iR Xiadong  0.594 £0.117  19.75 55.042 +8.070 14.66 0.288 £0.041 14.32 10.046 +1.813 18.42 4.432+£2.087 44.97
T-H5 5 T-test 2.545% -5.073** 1.9524 -4.076*" 2.524*
s . . ” FHKITEL et 2
Y L ik i S "

Length-width ratios Tracheid microfibril

Hh X Tracheid proportion Tracheid length Tracheid width of tracheid angle
e Wi ERREK B ARRN WE BRRK B BRRK BE BRRK
Mean/% C V/ % Mean/pm  C - V/% Mean/ pm C V/ % Mean C V/ % Mean/(°) C-V/%
K4k Yongle  85.955+2.891 3.28 2502.7 £233.1 9.31 40.076 £1.804 4.50 66.224 +5.673 8.57 7.771 £0.576  7.38
Tl Xiadong 85.522 £3.046 3.56 2296.7 £246.1 10.71 38.965 +1.887 4.84 64.250 +6.466 10.97 6.820+0.543 7.96
T-F 56 T-test 0.431 3.236"" 2.897 " 0.861 7.324""
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Note: A presents 0. 1 significant difference level,

same below.

% presents 0. 05 significant difference level, # s presents 0.01 significant difference level. The
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Table 4 Correlation analysis of 10 wood propertiesof Red-heart Chinese Fir from Rongshui
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ratio density proportion enchyma proportion proportion length width  ratios of tracheid rofibril angle
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