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Table 1 Characteristic of growth and wood

properties of clones
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. ) N A o XUEEJEE DWT/ m 2.44 0.29 11.89
71N AR 1 AF A RERR AR v 78 TGP &R (R PR AR 3 Pl O 72 RD/pm 18.33 1.80 9.82
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Table 2 Variance analysis and clone repeatability of growth traits
8 SRR H H Wi Height Jfq#% DBH
Source of variation df 175 MS F {H F value #1757 MS F {f F value
X 2 Block 3 0.52 6.76 0.14 1.08
V Jo £ Clone 19 0.53 3.82* 0.27 1.71
X4 x JotE & Block x Clone 57 0.14 1.82* 0.16 1.28
%72 Error 418 0.08 0.13
JotE R B E ) + FrifEiR Clone repeatability + SE 0.77 £0.09 0.47 +0.24

I+ U3 0.01 BIRFEKF,

2.2 wHHEMREEREXMREBXDNT
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5 AR I AR S 55 Y R T AH 5 (- 0. 056
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Note: #* * P <0.01.
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Table 3 Variance analysis and clone repeatability of wood properties traits
PEIR A 4 ¥175 MS FAE TMERELE ) + bz
Traits Jotk & Clone i%2% Error TJo: R %2 Error F value Clone repeatability + SE
4% VPR 19 60 7.017 3.684 1.905 * 0.48 £0.20
HiEER CWR 19 60 30.187 3.874 7.791 * 0.87 £0.05
XLEEJE DWT 19 60 0.182 0.05 3.676* 0.73 £0.10
LA BD 19 60 0.002 0.000 24 8.541* 0.88 £0.04
LYK FL 19 60 11 300. 749 2 356 4.796 ** 0.79 £0.08
& 1] i A% RD 19 60 5.526 2.532 2.182* 0.54 +0.17
5% 1] L fs B A% TD 19 60 3.412 1.893 1.802 0.45 +0.21
& w42 RCD 19 60 4.967 2.558 1.941 " 0.49 +0.19
5% 1] 1 4 E A% TCD 19 60 2.777 1.903 1.46 0.32+0.26
SEHy e F 4% MCD 19 60 3.305 1.655 1.997 * 0.50 +0.19
= 03 0.05 KT, + « 43K 0.01 iR EAKF,
Notes: * P< 0.05, # % P< 0.01. F[dl,
F4 ERARMIEREEEEXTREERX
Table 4 Genetic correlation and phenotype correlation of wood properties
frtj; H DBH VPR CWR DWT RD D RCD TCD MCD BD FL
H 1 0.646  -0.056  0.111 0.019 0.071 0.258 0.075 0.276 0.186 0.198 0.144
DBH -0.345 1 0.028  0.038 0.020 0.129 0.259 0.135 0.274 0.219 0.124 0.129
VPR 0.790 0.596 1 0.239* 0.161  -0.303* -0.217*° -0.287" -0.192* -0.282* 0.248* -0.03
CWR -0.338 -0.897 0.605* 1 0.578* —0.263* -0.399 -0.173 -0.117 -0.273* 0.862* 0.09
DWT -0.072 -0.277 0.364  0.827* 1 -0.212* -0.315* -0.05 -0.132  -0.099 0.477*  0.232*
RD  -0.287 -0.746  -0.496 -0.702* —-0.659 1 0.601** 0.986* 0.582* 0.907 * -0.188 0.374 *
TD 0.142 -0.097  -0.352 -0.993* -0.966" 0.974* 1 0.563 0.982*  0.845* -0.274*  0.257"
RCD -0.336 -0.780 -0.468 -0.585 —0.492 0.979*  0.951* 1 0.577* 0.911* -0.112 0.421 *
TCD 0.208 -0.783  -0.327 -0.869 —0.893 0.984*  0.983* 0.965™ 1 0.862 -0.190"  0.320*
MCD -0.129 -0.618 -0.407 -0.738* -0.626 0.995*  0.971*  0.994™ 0.987** 1 0.169 0.423 **
BD 0.081 -0.709 0.542* 0.908** 0.747* -0.603 -0.899** -0.491 -0.899 -0.631 1 0.165
FL 0.063 —0.430 0.257  0.026 0.212 0.134 0.22 0.213 0.395 0.266 0.131 1

TEJEREZE T AR ARG BRI SC, « 3R 0.05 IR IKF, » = 3K 0.01 B B EF K-

XUBEJRE ; BD FEARERE  FL £F 454 RD 4210 Y

Notes: The data in matrix below is genetic correlation coefficient; above is phenotype correlation coefficient.
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RCD 42 i) H g AR ; TCD 5215 v e A% ; MCD P2y Hp e B2

«P< 0.05, * *P< 0.0l. FJdl,

VPR, Vessel percentage ratio; CWR, Cell wall ratio; DWT, Double wall thickness; BD, Basic density; FL, Fiber length; RD, Radial cell lumen di-
ameter; TD, Tangential cell lumen diameter, RCD, Radial central diameter, TCD, Tangential central diameter. MCD, Mean central diameter. The same be-

low.
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Fig.1 Linear regression of basic density and wood anatomical traits
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Table 5 Phenotypic clustering of clones
K IR H/ DBH/ VPR/ CWR/ bDWT/ RD/ TD/ RCD/ TCD/ MCD/ BD/ FL/
Groups  Clones m m % % pm pm pm pm pm pm  (g-cm3) m
A 1 3.31 1.97 10.51 32.14 2.53 17.97 14.49 20.50 17.02 18.76 0.29 1 004. 82
7 3.12 2.05 12.56 28.12 2.54 16.86 14.76 19.40 17.30 18.35 0.24 1 130.78
15 2.96 1.76 9.54 32.41 2.57 16.49 13.64 19.06 16.21 17.63 0.28 1 078.34
77 3.38 2.13 10.21 30.23 2.65 17.32 14.56 19.97 17.20 18.58 0.27 1051.24
111 3.06 1.93 11.15 28.49 2.67 17.69 15.56 20.36 18.23 19.29 0.27 1 041.74
120 3.13 1.94 13.83 31.14 2.52 18.02 14.98 20.54 17.49 19.02 0.28 1119.58
B 26 2.91 2.12 9.38 26.91 2.30 17.42 15.35 19.72 17.65 18.68 0.23 1 057.81
31 3.11 1.94 10.54 29.04 2.36 16.98 15.21 19.34 17.58 18.46 0.25 1 031.83
38 2.88 1.90 8.90 29.43 2.44 17.74 14.65 20.18 17.09 18.63 0.26 1 069. 66
52 2.96 1.92 10. 34 25.19 2.42 17.16 15.14 19.58 17.56 18.57 0.22 1 046.77
79 3.14 2.08 9.61 25.61 2.26 18.81 14.60 21.07 16.86 18.97 0.25 1 082.48
110 3.18 2.00 8.70 26.54 2.66 18.50 15.43 21.16 18.08 19.62 0.24 1 064.22
137 2.98 2.03 8.41 26.67 2.60 18.55 14.99 21.15 17.59 19.37 0.23 1 031.83
C 43 3.04 2.00 9.10 23.79 2.00 19.58 16.65 21.58 18.65 20.11 0.21 1 029.48
48 2.97 1.89 9.53 24.14 2.10 21.23 17.48 23.33 19.58 21.45 0.22 1 074.45
60 2.98 1.93 8.68 23.27 2.06 18.97 16.30 21.03 18.36 19.70 0.23 1 082.56
D 63 3.22 2.09 9.16 26.59 2.44 18. 86 16.69 21.29 19.12 20.21 0.27 1183.22
74 3.29 2.05 9.70 26.44 2.47 19.04 16.23 21.51 18.70 20.11 0.25 1 181.84
118 3.01 1.91 9.68 28.84 2.39 19.63 16.13 22.01 18.51 20.26 0.26 1081.75
128 2.86 1.79 9.38 31.23 2.84 19.58 15.32 22.41 18.15 20.28 0.27 1 186.87
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Table 6 Comprehensive evaluation of growth and wood properties of clones
Jotk & Clone {44 Rank & Total H DBH VPR CWR  DWT RD TD RCD TCD MCD BD FL
77 1 8.63 1.00 1.00 0.33 0.76 0.77 0.82 0.76 0.79 0.71 0.75 0.68 0.25
15 2 8.34 0.18 0.00 0.21 1.00 0.68 1.00 1.00 1.00 1.00 1.00 0.86 0.40
7 3 8.31 0.50 0.78 0.77 0.53 0.65 0.92 0.71 0.92 0.67 0.81 0.36  0.69
120 4 8.18 0.51 0.50 1.00 0.86 0.62  0.68 0.65 0.65 0.62 0.64 0.82 0.63
1 5 8.01 0.86 0.55 0.39 0.97 0.64 0.69 0.78 0.66 0.76 0.70 1.00 0.00
31 6 6.87 0.47 0.49 0.39 0.63 0.44 0.90 0.59 0.93 0.59 0.78 0.50 0.15
111 7 6.55 0.38 0.45 0.51 0.57 0.80 0.75 0.50 0.69 0.40 0.57 0.73 0.20
38 8 6.31 0.04 0.38 0.09 0.67 0.53 0.74 0.74 0.74 0.74 0.74 0.55 0.36
79 9 6.27 0.53 0.87 0.22 0.26 0.32 0.51 0.75 0.53 0.81 0.65 0.41 0.43
26 10 6.06 0.09 0.97 0.18 0.40 0.37 0.80 0.56 0.85 0.57 0.72 0.26 0.29
74 11 5.97 0.82 0.79 0.24 0.35 0.56 0.46 0.33 0.43 0.26 0.35 0.41 0.97
63 12 5.88 0.68 0.89 0.14 0.36 0.52 0.50 0.21 0.48 0.13 0.33 0.66 0.98
52 13 5.73 0.18 0.44 0.36 0.21 0.51 0.86 0.61 0.88 0.60 0.75 0.11 0.23
128 14 5.66 0.00 0.09 0.18 0.87 1.00 0.35 0.56 0.21 0.42  0.31 0.67 1.00
110 15 5.60 0.60 0.64 0.05 0.36 0.78 0.58 0.53 0.51 0.44  0.48 0.30 0.33
137 16 5.30 0.22 0.72 0.00 0.37 0.72 0.57 0.65 0.51 0.59 0.55 0.25 0.15
118 17 4.58 0.29 0.40 0.23 0.61 0.46 0.34 0.35 0.31 0.32 0.31 0.54 0.42
60 18 3.59 0.24 0.45 0.05 0.00 0.08 0.48 0.31 0.54 0.36 0.46 0.20 0.43
43 19 2.91 0.34 0.64 0.13 0.06 0.00 0.35 0.22  0.41 0.28 0.35 0.00 0.14
48 20 1.39 0.21 0.36 0.21 0.10 0.12 0.00 0.00 0.00 0.00 0.00 0.02 0.38
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Early Variations of Wood Property of Catalpa fargesii f. duclouxii
Clone and Their Evaluation

XIAO Yao', YAO Shu-jun’, YANG Gui-juan' , ZHANG Ming-gang®, OUYANG Fang-qun',
WANG Jun-hui' , MA Wen-jun'

(1. State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of Tree Breeding and Cultivation, National Forestry and
Grassland Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China;
2. Guizhou Academy of Forestry, Guiyang 550000, Guizhou, China)

Abstract; [ Objective | To analyze the genetic variation of wood properties of Catalpa fargesii f. duclouxii clones
and to improve their efficiency of genetic improvement of wood properties. | Method | Twenty clones from
Guizhou Province were chosen as sampling materials, the height, diameter at breast height (DBH) , wood basic
density, double wall thickness, cell lumen diameter and fiber length were measured. The genetic parameters
were estimated by maximum likelihood method, the phenotype and genetic correlation were analyzed. The wood
properties of clones were evaluated by clustering and membership function methods. [ Result | The results
showed that the growth and wood property traits were significant different among clones; the range of traits pheno-
type variable coefficient were 6. 21% to 21.29% ; the basic density, cell wall rate and double wall thickness
were strongly controlled by heritability, the repeatability were 0. 88, 0. 87 and 0. 73, respectively; the basic
density had significantly positive correlation with vessel percentage ratio (0.542), cell wall ratio (0.908) and
double wall thickness (0.747). However it was negatively correlated with cell lumen diameter. The correlation
between wood property traits was strongly influenced by the heritability. Regression analysis showed that the bas-
ic wood density had significantly positive linear relationship with cell wall ratio and double wall thickness. On the
contrary, it had negative linear relationship with tangential cell lumen diameter. [ Conclusion ] The wood prop-
erties are significantly different among clones, and have greater variation. The evaluation results of combining
clustering and membership function show that the wood properties of all the 20 clones can be divided into four
groups, group A has higher wood density, group B has shorter fiber length, group C has lower wood density and
group D has longer fiber length.

Keywords: Catalpa fargesit f. duclouxii; wood property; genetic variation; correlation; evaluation
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