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The Analysis on Genetic Distance of Superior Families Quantitative

Character of Pinus tabulae formis

WANG Juan-juan, LIU Yong-hong, FAN Jun-feng, YANG Pei-hua, HAN Chuang-ju
(College of Forestry, Northwest A&F University, Yangling , Shaanzi 712100, China)

Abstract: With 34 superior families of 21-year-old progeny forest of Pinus tabulaeformis as subject, their
genetic variations of quantitative characters including height, DBH, timber volume, quantity of cone,
trunk shape and survival rate were studied, and correlations among these characters were analyzed. The su-
perior families were assessed by means of principal component analysis and cluster analysis of genetic dis-
tance. The results showed that different families had highly significant difference in terms of height,
DBH, timber volume, quantitative of cones, trunk shape as well as the preservation rate, which are main-
ly genetically controlled. Highly significant genetic correlations existed among the growth characters (P<<
0.01), and so did the significant genetic correlations between DBH and volume and quantity of cones (P<C
0. 05) . Superior family No. 3, No. 31 and No. 16 had higher values of principal components, better families
over the others in growth and bearing cones. The cluster analysis showed that 36 superior families fell into
6 obvious groups. Within each group, genetic distance among the families is shorter whereas genetic dis-
tance among different groups is larger. Group I, group II and gropu III which are characterized with better
growth can be chosen as the superior families for further genetic improvement.
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Table 1  Variance analysis of growth characters
F /% /% /%
1.172 2.922 0.658 4.970 10. 090 24.156
5.148 4.263 0.765 7.145 12.037 35.402
0.001 4. 249 0.765 17.769 29.979 35. 345
0. 291 1.915 0.478 10. 396 28.578 9.933
0.119 1. 551 0.355 4. 889 16. 861 8. 151
0. 187 2.739 0.635 17.043 35.953 21. 680
@ * a =0.01 % a =0.05
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Table 2 The matrix of inheritance and phenotypic correlation coefficient of P. tabulaeformis
- 0. 660" * 0.802" * —0.129 0.210 0.162
0.983"* - 0.968" * 0. 087 0.076 0.102
0.969" * 0.999** - 0.028 0.121 0.108
0.133 0. 384" 0.413* - 0. 050 —0.056
0.210 0.268 0.238 —0.272 — 0.079
0.686" * 0.613"* 0.610" " 0. 046 0.681"* —
@ , ;o% % a =0.01 s % a =0.05
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Table 3 Characteristic root and characteristc vector of genetically correlated matrix
A1 3.693 61.55 61.55 0.496 0. 506 0.503 0.158 0.222 0.414
A2 1. 474 24.57 86.12 0.053 0.155 0. 180 0.620 —0.653 —0. 360
A3 0. 607 10. 12 96. 24 —0.420 —0.127 —0.108 0.724 0. 441 0.277
A 0.170 2.83 99. 07 0.131 —0. 290 —0.235 0.019 —0.521 0. 756
As 0. 055 0.92 99. 99 —0.741 0. 451 0.274 —0. 250 —0. 240 0.228
A6 0.001 0.01 100 —0.093 —0. 645 0. 757 —0.053 —0.003 0.003
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Fig. 1 Diagram of hierarchical clustering
4
Table 4 Mean value of the principal component and main characteristics for each cluster
/m?
1 3,16,73,31 16. 197 —2.323 0.054 2 1.731 1. 621
I} 9,18,30,32,15,17,74 15. 629 —95.611 0.045 6 1. 319 1. 853
Il 6,11,12,22,46,60,8,33 15.135 —3.872 0.042 5 1.572 1.708
v 4,57,21,20,64,19,48,53,56 14. 143 —05. 347 0.034 3 1. 316 1. 741
Vv 26,62,63,70,72 13. 393 —3.479 0.032 5 1. 466 1.612
Vi 45 12.192 —1. 242 0.025 9 1. 889 1. 500
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