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The Study on Genetic Variation of Natural Stem-join Characters of Paulownia elongata Clones

YE Jin-shan, MENG Wei, XIE Qing, HU Wei-hua, YANG Wen-ping

( Paulownia Research and Development Center, State Forestry Administration, Zhengzhou, Henan 450003 ,China )

Abstract; The genetic variation of natural trunk extension of Paulownia elongata clones was studied by
means of field test and statistical analysis. The results showed that: (1)eight natural trunk extension char-
acters-height, main stem volume, trunk volume, whole-stem volume, trunk volume/whole-stem volume,
form factor of trunk, straightness of stem and witches broom grade belonged to the grade of extremely sig-
nificant variation (coefficient of variation = 30); ten natural trunk extension characters-height of main
stem, height of whole-stem, DBH, basal diameter of main stem, diameter at half main stem height, diam-
eter at top end of main stem, diameter at half trunk height, main stem volume/whole-stem volume, from-
quotient of main stem and mean taper of main stem belonged to middle grade variation (15<Ccoefficient of
variation<(30); whereas four natural trunk extension characters, which were height of tree, main stem
form-factor, main stem form-quotient and crown breadth, belonged to the low grade variation (coefficient
of variation<(15);(2) height of natural trunk extension played an important role in affecting and determi-
ning overall performance of natural trunk characters of P. elongata clones;(3) the key to improve straight-
ness of stem and taper of P. elongatawas to improve its natural trunk extension;. (4) univariate analysis of
variance proved both straightness of stem had significant difference among while the other 21 natural trunk
extension had extremely significant difference; (5)multivariate analysis of variance proved natural trunk ex-
tension characters had extremely significant difference among the clones of P. elongata;(6)Duncan analysis
showed Duncan Grouping of natural trunk characters by clones of P. elongata;(7) principal component a-

nalysis not only determined the top three principal components but also their respective contribution rate as
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wel as their accumulative contribution rate.
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Table 1 Mean, standard deviation, coefficient of variation of natural stem-join characters
+ [(a%] + [(a%)
/m 15.01+1. 89 12. 60 /m?® 0.40340. 154 38.18
/m 3.4940. 80 22.90 / 0.69+0.18 25.40
/m 4,44+1.63 36. 60 / 0.31+0.18 56. 60
/m 7.10%2.10 29. 60 0.95+0.05 5.03
/cm 31.4+5.0 15.90 0.48740. 148 30. 39
/cm 36.945.9 16. 02 0.97640.025 2.58
1/2  /em 30.7+4.8 15.79 0.69140. 104 15.08
/em 29.4+4.9 16.68 2.19+0. 62 28.49
1/2  /em 21.9+4.5 20. 62 1.965+0. 892 45,42
/m? 0.26540.096 36.13 /m 10.12+1. 46 14. 47
/m?® 0.14640.089 60. 76 1.71+1.10 64. 50
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Table 2 Monofactorial analysis of variance of natural stem-join characters in P. elongata clones

F Pr>F F Pr>F
/m 6.50 <<0.000 1 /m? 10. 87 <<0.000 1
/m 8. 30 <20.000 1 / 3.70 0.007 2
/m 6.51 <20.000 1 / 7.03 <20.000 1
/m 6.41 0.000 1 4.47 0.002 2
/cm 7.39 <20.000 1 7.32 <20.000 1
/cm 6.22 0.000 1 5.45 0. 000 5
1/2  /em 6.57 <£0.000 1 7.03 <20.000 1
/cm 7.74 <20.000 1 3.68 0.007 4
1/2  /em 9.85 <20.000 1 2.79 0.029 8
/m? 7.98 <20.000 1 /m 4.84 0.001 2
/m? 8. 10 <20.000 1 23.33 <20.000 1
3 ®
Table 3 Multivariate analysis of variance of natural stem-join characters in P. elongata clones
Monova F
H= ik ( ) E = ( )
S=41 M=8 N=45.5
F Num DF Den DF Pr>F
Wilks Lambda 0.067 369 72 4. 31 84 369.79 <20.000 1
Pillai's Trace 1.8523 373 2 3. 94 84 384. 00 <0.000 1
Hotelling-Lawley Trace 4.376 871 67 4.77 84 291.18 <C0. 000 1
Roy's Greatest Root 2.494 545 65 11. 40 21 96. 00 <20.000 1
@ Roys F

4 Duncan 2 ,



86

23

/2 .
).
( )
85.21% 4.24 % 2.43% ,
91.88%,

4 Duncan
Table 4 Duncan gouping of natural stem-join

characters of P.elongata clones

L5(A)L3(AB)L2(AB)L1(B)L4(C)
L5(A)L3(B)L1(BC)L2(BC)L4(C)
L2(AYL3(A)L5(A)L1(B)L4(B)
L5(A)L3(AB)L2(AB) L1(BC)L4(O)
L5(A)L2(AB)L3(AB)L1(B)L4(C)
L5(AYL2(A)L3(A)LI(A)LA(B)
1/2 L5(A)L2(AB)L3(AB)L1(B)L4(C)
L5(A)L2(AB)L3(AB)L1(B)L4(C)
1/2 L5(A)L2(A)L3(A)L1I(B)L4(B)
L5(AYL3(A)L2(A)LI(A)LA(B)
L2(AL5(A)L3(A)L1(B)L4(B)
L5(A)L2(A)L3(A)L1I(B)LA(O)

/ L5(A)L3(B)L1I(B)L2(B)L4(B)

/ L2(AYLS(A)L3(A)L1(B)L4(B)
L5(A)L2(AB)L3(AB)L1(BC)L4(O)
L5(A)L2(B)L3(B)L1(C)L4(C)
L5(A)L2(B)L3(B)L1(BC)LA(C)
L5(AL2(A)L3(A)L1(B)L4(B)
L5(A)YL3(A)L2(A)L1(AB)L4(B)
L2(A)L5(AB)L3(AB)L4(AB)L1(B)
L5(AYL3(A)L2(A)LI(A)LA(B)
L5(A)L2(B)L3(BC)L1(CD)L4(D)
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Table 5 Contribution ratios and accumulative contribution ratio of

1st, 2nd , 3rd principal component of natural stem-join characters

20. 154 2
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