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Genetic Variation of Natural Stem-join Characters of Paulownia fortunei Clones
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Abstract; The genetic variation of natural stem-join characters of Paulownia fortunei clones was studied by
means of field test and statistical analysis. The results were as follows: (1) Eight natural stem-join charac-
ters, which were height of stem-join, volume of main stem, volume of stem-join, volume of whole-stem,
stem-join volume / whole-stem volume, average taper of main stem, straightness of stem and witches’
broom grade, fell into the high grade variation type (coefficient of variation == 30). Eight natural stem-join
characters, which were height of main stem, height of whole-stem, diameter at half main stem height, di-
ameter at top end of main stem, diameter at half stem-join height, main stem volume / whole-stem vol-
ume, stem-join form-factor and crown breadth, fell into the middle grade variation type (15<Ccoefficient of
variation<(30). Six natural stem-join characters, which were height of tree, diameter breast-high, diame-
ter at foot, main stem form-factor, main stem form-quotient and stem-join form-quotient, fell into the low
grade variation type (coefficient of variation<(15). (2) Height of stem-join played an important role in af-
fecting and determining total display of natural stem-join characters of P. fortunei clones. Straightness of

stem played a key role in genetic improvement of natural stem-join characters of P. fortunei. (3) Fifteen
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natural stem-join characters, which were height of tree, height of stem-join, diameter breast-high, diame-
ter at foot, diameter at half main stem height, diameter at top end of main stem, volume of main stem,
stem-join volume / whole-stem volume, main stem form-factor, main stem form-quotient, stem-join form-
quotient, average taper of main stem, straightness of stem, crown breadth and witches’broom grade, had
extremely significant difference. One natural stem-join character, which was main stem volume /whole-
stem volume, had significant difference. Six natural stem-join characters, which were height of main stem,
height of whole-stem, diameter at half stem-join height, volume of stem-join, volume of whole-stem and
stem-join form-factor, had no significant difference. (4) Natural stem-join characters had extremely signifi-
cant difference among P. fortunei clones. (5) Duncan analysis gave Duncan grouping of natural stem-join
characters. (6) Principal component analysis not only ascertained the first principal component, the second
principal component and the third principal component, but also gave their respective contribution ratios
and accumulative ratio.
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Table 1 Mean, standard deviation, coefficient of variation of natural stem-join characters
++S cv z+S cv
13.7+1.57 11.5 0.2640.09 34.61
3.53+1.02 28. 89 / 0.6740.17 25.10
4.63+1.74 37.61 / 0.3340.17 51.54
7.67+1.95 25.50 0.9340.08 8.74
25.70+3.62 14. 08 0.4140.11 25. 60
29.91+3.57 11.92 0.9640. 04 4. 45
1/2 24.8243.89 15. 67 0.6470.09 13.50
22.74+4.68 20. 58 1.9440.63 32. 20
1/2 16.2343.21 19.78 2.50%1.00 42.00
0.1740.05 30. 40 7.60+%1.31 17. 30
0.09-+0. 05 58. 80 1.0041. 10 112.00
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Table 2 Monofactorial analysis of variance of the natural stem-join characters in P. fortunei clones
F F
0.45 0.002 2 1.49 0.210 2
4.73 0.051 2 / 2.50 0.046 2
3.45 0.009 7 / 4.69 0.001 5
1.84 0.1257 5.35 0. 000 6
3. 60 0.008 4 2. 40 0.054 5
4.75 0.001 4 5.42 0.000 5
1/2 3.61 0.008 2 4. 84 0.001 2
4. 27 0.003 0 5.90 0.000 2
1/2 2.38 0. 055 8 6.43 0.000 1
4.22 0.003 2 4.92 0.001 1
1. 64 0.168 1 4.12 0.003 7




77

. . /2 . . \
, / . . .
. . . . )
X .1 ( / )
) , 6 ( R . 1/2
. . . ) o
. 3

2 .
15 ( . N
3
Table 3 Multivariance analysis of variance of natural stem-join characters in P. fortunei clones
F Num DF Den DF Pr >F
Wilks Lambda 0.287 376 57 1. 60 84 361. 89 0.001 8
Pillai's Trace 1.017 171 45 1.53 84 376. 00 0.004 4
Hotelling-Lawley Trace 1.566 121 19 1. 67 84 284.58 0.001 0
Roy's Greatest Root 0.763 852 03 3.42 21 94. 00 <20.000 1
: Monova F sH= il ( ); E = (
);S=4 M=8 N=44.5; Roys F B
4 , S , (
) / N . /2 . )\
4 Duncan ( ) 88.83% .4.92%
Table 4 Duncan grouping of natural stem-join 2.52 % , 96. 27 y
characters of P. fortunei clones 38, 83% i (
Duncan )
B3(A)B5 (A) B4 (B) Bl (B) B2 (B) N
B5(A)B3(AB)B4(BC)B2(C)B1(C) 5 3

B3(A)B5(AB)B4(BC)B1(BC)B2(C)
B5(A)B3(AB)B1(AB)B4(AB)B2(B)

Table 5 Contribution ratios and accumulative contribution ratios of

1st, 27 31 principal components of natural stem-join characters

B5(A)B3(AB)B4(BC)B1(C)B2(C)

B5(A)B3(AB)B4(BC)B2(C)B1(C) 19. 5432 1,081 4 0.555 2
1/2 B5(A)B3(A)B4(B)B1(B)B2(B) /% 88.83 4.92 2.52
B3(A)B5(A)B4(B)B2(B)B1(B) /% 88.83 93.75 96. 27

1/2 B3(A)B5(A)BI(AB)B4(AB)B2(B)

B5(A)B3(AB) B4(BC)B2(BC)B1(C)
BI(A)YB3(A)B5(A)B2(A)BA(A)
B1(A)B3(A)B5(A)B4(A)B2(A) (z). S cv)

/ B5 (A) B3 (AB) B4 (AB) Bl (AB) B2(B)

/ B3 (A) B5 (AB) B4 (BC) B2 (BC) B1(CO)

B5 (A) B3 (A) B4 (B) B2 (B) B1(B)
B3 (A) B5 (AB) Bl (AB) B4 (AB) B2 (B)
B5 (A) B3 (A) B4 (B) B2 (B) Bl (B) ) h h )
B3 (A) B5 (A) B4 (AB) B2 (B) Bl (B) (Cv=30). 8 (
B5 (A) B3 (A) B4 (AB) B2 (BC) Bl (©) . . 1/z . > /2

B3 (A) B5 (AB) B4 (BC) Bl (C) B2 (C) / . . )
B5 (A) B3 (AB) B4 (BC) B2 (C) Bl (C) (15LCV<<30), 6 (
B3 (A) B5 (AB) Bl (AB) B2 (B) B4 (B) )

N N N
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