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A Study of Variation of Seed Character in Natural Populations of
Aleuvites fordii in Sichuan and Chongqing Areas

WU Hua-wei GU Yundie CHEN Jian-guo GAO Jie LUO Jian=xun"

( Sichuan Academy of Forestry Chengdu 610081 China)

Abstract: Researches were conducted on the inter-population and intra-population variation of seeds of 12
representative natural Aleuvites fordit populations in Sichuan and Chongqing areas. Ststistical analysis such
as variance analysis multiple comparison variation coefficient comparison repeatability comparison and
correlation analysis were adopted to explore the character of fourteen kinds of seeds. The results showed
that the intraspecific seed character of inter-population and intra-population of Aleuwites fordii had plentiful
variations. The variation of seed morphology was more stable than that of fruit morphology. The variation
coefficient of seed morphology ranged from 6.43% to 74.93% with the average of 25.74% which
showed that variation of intra-population( 74. 26%) was higher than that of inter-population.
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Table 2 The average value standard deviation variation range extreme value and variation coefficient differences of phenotypic

traits in intra-population of Vernicia fordii

v +5(g) (g (g CV( %) x_+5( cm) ((em) (em)  CV(%)
19.25 +£6.02 9.67 ~49.03 39.36 31.27 4.00 £0.40 3.12~5.97 2.85 10.00
17.43 £3.72 9.38 ~31.68 22.30 21.34 4.17 £0.38 3.79 ~4.97 1.18 9.11
19.07 £3.74 11.37 ~30.46 19.09 19.61 3.79 £0.33 3.13~5.33 2.20 8.71
21.96 £5.52 7.99 ~35.98 27.99 25.14 3.78 £0.30 2.96 ~4.60 1.64 7.94
22.22 +4.89 13.34 ~37.24 23.90 22.01 4.89 £0.46 3.64 ~6.24 2.60 9.41
21.80 +6.83 9.47 ~36.72 27.25 31.33 4.72 +0.36 3.87 ~5.90 2.03 7.63
14.99 +£3.19 7.20 ~24.30 17.10 21.28 4.16 +0.34 3.39~5.11 1.72 8.17
21.44 +4.86 11.75 ~37.50 25.75 22.67 3.99 £0.58 2.41 ~5.82 3.41 14.54
20.97 £4.28 11.72 ~38.05 26.33 20.41 4.90 £0.52 3.77~6.19 2.42 10. 61
20.26 £4.23 12.59 ~33.29 20.70 20.88 4.82 +£0.46 3.65~6.17 2.52 9.54
19.44 +4.73 9.00 ~37.21 28.21 24.33 3.98 £0.32 2.99 ~4.94 1.95 8.04
17.59 +4.00 10.06 ~32.23 22.17 22.74 3.90 £0.37 2.97 ~5.10 2.13 9.49

/

v x5 (g (g (g CV( %) v 8 CV( %)
4.04 +£0.41 3.02 ~6.44 3.42 10.24 0.99 £0.09 0.60 ~1.82 1.22 9.05
4.17 £0.31 3.44~5.15 1.71 7.47 1.15+0.07 0.93~1.36 0.43 6.13
4.14 +£0.29 3.14 ~4.96 1.82 6.97 0.92 +0.09 0.69 ~1.67 0.98 9.74
4.36 £0.32 3.62~5.58 1.96 7.24 0.87 £0.06 0.70 ~1.07 0.37 6.71
4.92+0.45 3.59~6.17 2.58 9.21 0.99 £0.07 0.80 ~1.22 0.43 7.50
4.51+0.34 3.72~5.27 1.55 7.54 1.05 +0.08 0.84~1.32 0.48 7.62
3.90 £0.34 2.72 ~4.82 2.10 8.68 1.07 £0.06 0.88 ~1.44 0.56 5.93
4.43 £0.48 3.35~5.86 2.51 10.82 0.90 +0.08 0.57~1.17 0.60 9.20
4.55+0.46 3.46 ~6.44 2.98 10.13 1.08 £0.08 0.82~1.30 0.48 7.32
4.65+0.32 3.95~5.48 1.53 6.83 1.04 £0.08 0.85~1.29 0.44 7.64
4.33+0.28 3.31~5.20 1.89 6.47 0.92 £0.05 0.82~1.13 0.31 5.51
4.17+0.39 2.83~5.54 2.71 9.26 0.94 +0.10 0.63 ~1.38 0.75 10.47

v x5 (g (g (g CV( %) v x5( ) () () CV(%)
0.20 £0.04 0.10 ~0.34 0.24 19.45 4.35+0.65 3~7 4 14.83
0.22 £0.04 0.12~0.35 0.23 19.65 4.50 £0.59 3~5 2 13.03
0.20 +0.04 0.11 ~0.39 0.28 20.42 4.27 +0.64 2~5 3 14.95
0.26 +0.05 0.16 ~0.42 0.26 18.14 4.49 +0.60 3-~7 4 13.33
0.22 +0.05 0.11 ~0.42 0.31 24.04 4.40 £0.69 1~6 5 15.68
0.24 +£0.04 0.10 ~0.33 0.23 15.89 4.34£0.68 2~6 4 15.57
0.19 £0.05 0.10 ~0.34 0.24 25.56 3.99 £0. 84 1~5 4 21.06
0.25 +0.05 0.17 ~0.45 0.28 19.84 4.21 £0.70 1~5 4 16.74
0.19£0.03 0.12~0.29 0.17 17.36 4.14 £0.63 2~5 3 15.10
0.23 £0.03 0.13~0.33 0.20 14.27 4.56 £0.58 3~6 3 12.76
0.21 £0.04 0.13 ~0.44 0.31 19.43 4.49 £0.65 2~6 4 14.50
0.24 +£0.07 0.11 ~0.49 0.38 27.68 4.07 £0.95 2~8 6 23.24




2)

x x5 () (g (g CV(%) x +8( em) (g (g CV(%)
2.48 +0.71 1.05~5.00 3.95 28.43 9.56 £3.06 4.06 ~23.78 19.72 32.01
2.32 £0.51 1.15~4.00 2.85 22.15 8.38+1.92 3.95~13.61 9.66 22.91
2.67 £0.51 0.90 ~3.85 2.95 19.15 9.25+1.90 5.71 ~14.07 8.36 20.54
2.64 £0.67 0.31 ~4.71 4.40 25.48 11.29 £2.93 2.72 ~21.91 19.19 25.95
2.81 £0.64 1.15~4.95 3.80 22.81 12.44 £2.61 5.66~22.72 17.06 20.98
2.53 £0.60 0.68 ~3.97 3.29 23.81 11.23 +2.84 4.68 ~19.28 14. 60 25.29
2.38 £0.55 0.45 ~3.50 3.05 23.23 7.59 £1.77 3.16 ~12.69 9.53 23.32
2.58 +0.51 0.50 ~3.80 3.30 19.65 11.08 £2.63 5.06 ~19.47 14.41 23.74
2.79 £0.62 1.00 ~4.25 3.25 22.22 11.63 £2.32 5.97~18.18 12.21 19.95
2.32+0.54 1.20 ~3.55 2.35 23.37 10.32 £2.29 5.54 ~16.02 10.48 22.19
2.46 £0.69 0.55 ~4.75 4.20 28.09 9.39£2.24 3.84 ~18.52 14.68 23.86
2.20+0.72 0.55~3.55 3.00 32.82 8.24 +£2.06 4.15~17.74 13.59 25.00
x =6 (cm) (em) (cm) CV(%) x +8( cm) ( cm) (em) CV( %)
2.40 £0.21 1.91~3.23 1.32 8.85 1.88 £0.16 1.43 ~2.58 1.15 8.51
2.46 £0.18 1.43 ~2.99 1.56 7.42 1.88 £0.17 1.47 ~2.93 1.46 9.09
2.50 +0.18 1.54 ~2.94 1.40 7.05 1.94 £0.19 1.50 ~2.99 1.49 9.79
2.43 +£0.23 1.40 ~3.01 1.61 9.47 1.90 £0.18 1.02 ~2.62 1.60 9.32
2.49 +£0.19 2.04 ~3.44 1.40 7.72 1.98 £0.18 1.53 ~2.67 1.14 8.99
2.42 +£0.20 2.00~3.70 1.70 8.43 1.86 +£0.17 1.23 ~2.24 1.01 8.99
2.29 +0.15 1.84 ~2.68 0.84 6.61 1.90 £0.15 1.43 ~2.30 0.87 8.15
2.31+0.22 1.80 ~2.87 1.07 9.57 1.81 £0.17 1.48 ~2.66 1.18 9.65
2.59 +0.17 2.02~3.07 1.05 6.64 2.06 £0.17 1.58 ~2.51 0.93 8.16
2.62+0.16 2.08 ~2.99 0.91 6.17 2.02 £0.17 1.60 ~2.47 0.87 8.32
2.58 £0.18 2.06 ~3.16 1.10 6.78 1.90 £0. 16 1.33~2.97 1.64 8.55
2.41 £0.15 1.96 ~2.83 0.87 6.11 1.89 +0.17 1.43 ~2.94 1.51 9.13
x £8 (cm) (cm) ( cm) CV( %) x £8 CV( %)
1.50 £0. 11 1.15~1.91 0.76 7.54 1.28 £0.13 0.91 ~1.88 0.97 10. 10
1.51 £0.12 1.23~2.19 0.96 7.98 1.31 £0.12 0.79 ~1.59 0.80 8.76
1.55+0.13 1.22~2.09 0.87 8.06 1.29 +£0.13 0.74 ~1.56 0.82 10.07
1.52 +0.10 1.22~1.82 0.60 6.75 1.29 +0.19 0.54 ~2.70 2.16 14.75
1.52£0.12 1.19 ~2.06 0.87 7.78 1.26 £0.12 0.98 ~1.60 0.62 9.17
1.47 £0.10 1.22 ~1.75 0.53 6.84 1.31 £0.15 1.05~1.98 0.93 11.54
1.46 +0.10 1.12~1.73 0.61 6.70 1.21 £0.12 0.95 ~1.56 0.61 9.68
1.44 £0.11 1.22 ~1.98 0.76 7.40 1.29 £0.15 0.80 ~1.62 0.82 11.36
1.60 £0.11 1.24 ~1.88 0.64 6.91 1.26 £0.12 1.02 ~1.66 0.64 9.12
1.57 £0. 11 1.27 ~1.89 0.62 7.05 1.30 0. 11 1.04 ~1.58 0.54 8.36
1.52+0.11 1.11 ~2.15 1.04 7.16 1.37 £0.12 0.86 ~1.63 0.77 8.96
1.50 £0.11 1.18~2.13 0.95 7.33 1.28 +0.13 0.80 ~1.71 0.91 10.08

x +8 CV(%) x x8( %) (%) (%) CV( %)
1.60 +0.13 1.23~2.20 0.97 8.08 50.24 +8.86  34.15~69.91 35.76 17.64
1.63 £0.12 1.11 ~1.91 0.80 7.04 48.65 £8.62 33.08 ~66. 16 33.08 17.72
1.61 £0.13 1.06 ~1.88 0.82 8.08 49.12 £8.56  34.31 ~68.87 34.56 17.43
1.60 £0.13 1.00 ~2.01 1.01 8.32 54.53 £8.77 33.98 ~73.06 39.08 16.08
1.64 +0.12 1.36 ~1.98 0.62 7.05 57.21 +11.51  38.02 ~78.41 40.39 20.12
1.65+0.14 1.38 ~2.55 1.17 8.48 53.88+12.49  34.44 ~81.61 47.17 23.18
1.57 £0.12 1.31~1.92 0.61 7.47 51.47 £9.83 28.48 ~66.78 38.30 19.10
1.61+0.13 1.06 ~1.92 0.86 8.21 52.26 £9.28 26.31 ~76.66 50.35 17.76
1.62+£0.12 1.38~2.02 0.64 7.10 56.49 +10.72  36.93 ~77.65 40.72 18.98
1.67 £0.11 1.41 ~1.95 0.54 6.51 51.74 £10.52  35.68 ~70.06 34.38 20.33
1.70 £0. 12 1.19 ~1.96 0.77 7.22 49.35 +£9.87 26.61 ~64.71 38.10 20.00
1.61 +0.13 1.13~2.04 0.91 8.02 47.62 £10.40  31.08 ~68.42 37.34 21.84
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Table 3 The average valne standard deviation variation
range extreme value and variation coefficient
differences of phenotypic traits in inter — popula—

tion of Vernicia fordii

x£6

CV( %)

(g 19.47 £5.13
( cm) 4.29 £0.60
33 £0.47
99 +£0.11
.22 £0.05
.32 +0.71
.51 £0.65
.95 £2.
46 +0.
92 £0.
.52 £0.
.29 £0.
.63 £0.
.80 +10.39

—— = — N YVoN kOO A

7.20 ~49.03
2.41 ~6.97
2.72 ~6.44
0.70 ~1.14
0.10 ~0.49
1~8
0.31 ~5.00
2.72 ~23.78
1.40 ~3.70
1.02 ~2.99
1.11 ~2.19
0.54 ~2.70
1.00 ~2.55

26.31 ~81.61

41.83
4.56
3.72
0.44
0.39

7

4.69
21.06
2.30
1.97
1.08
2.16
1.55

55.30

26.35
13.99
10.85
11.11
22.73
16.44
25.90
28.54
8.54
9.38
7.89
10.85
7.98
20.06

4 12

o

10. 98% ~ 14. 69%

4
Table 4

12.59%

13.86%
12. 83%
12. 71%
12. 08%
11. 74%

)
)
)
)
)
10.98%)

(
(
(
(
(
( .

2.1.3 =FAFrE

14

(14.69%) .
13.30%
12.77%

N

N

11.89%

N

(
(
(
(

(11.51%
(14.69%)

)

)
12.66%) .

)

)

N

Tk F A £

N

Coefficients of variation of phenotypic traits in Vernicia fordii populations

o

(a=0.01)

CV(%) 13.86  11.51

11.89 12

.83

12.66

12.77

12.71 13.30

11.74 10.98

12.08

14.69

5

Table 5

Variance analysis of phenotypic traits of inter—

population and intra-population of Vernicia fordit

MS

F

) 1087.5059 294.9251

11.9087 3.6874** 24,7654 **

54.0962
21.3340
1.8999
0.1373
9.0243
10. 0408
607.2460
2.6337
1.1635
0.4709
0.3810
0.3153
(%)

1.3886
1.1581
0.0296
0.0171
3.5521
3.5964
69. 8065
0.3455
0.1885
0.0998
0.0839
0.0761

2683.1180 351.4569

.0922 38.9579**15. 0635 **
.0794 18.4220**14.5798 **
.0045 64.2648** 6.5224 **

0

0

0

0.0015 8.
0.3660 2.
0.2504 2.
3.3729 8.
0.0196 7.
0.0233 6.
0.0088 4.
0.0148 4.
0.0124 4.
89.2935 7.

0400 ** 11. 2607 **
5406 ** 9.7051 **
7919 ** 14,3598 **
6990 ** 20. 6962 **
6235** 17. 6056 **
1739 ** 8.0741**
71747% 11.2845**
5390 ** 5.6762*F
1427 6.1271**
6343 3.9360 **

ot 0.05

2.1.4

.ok K 0.

ZARAR R S E A

01

N 14

14

0. 05

0.05

( Duncan )

0. 05

0.05

0.05
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8
0.5 6.43% ~74.93% / N
o 60%
2.3 N N
12
25.74%
( Vst) (
8.
7
Table 7 The repeatability of phenotypic traits in Vernicia fordii populations
|
(g 0.7542 0.3356 0.1728 0.4764 0.4808 0.4870 0.2520 0.6180 0.3663 0.5422 0.4899 0.1238 0.4249
( cm) 0.5271 0.0904 0.2907 0.5888 0.4906 0.4156 0.4165 0.6542 0.3601 0.4820 0.6276 0.4634 0.4506
( cm) 0.4762 0.0935 0.1946 0.4902 0.5566 0.3937 0.2730 0.6819 0.3465 0.4069 0.5723 0.4404 0.4105
0.2607 0.0741 0.0613 0.2366 0.1851 0.2153 0.2068 0.2782 0.2715 0.3830 0.1037 0.3340 0.2175
(em) 0.3612 0.1442 0.2291 0.3836 0.3597 0.3850 0.1563 0.3174 0.1752 0.1835 0.2196 0.3516 0.2722
() 0.3004 0.0189 0.0873 0.1781 0.1176 0.0776 0.3366 0.3520 0.1135 0.2528 0.3018 0.4134 0.2125
(g) 0.5876 0.3666 0.1386 0.3200 0.4650 0.6189 0.2459 0.2050 0.1577 0.5341 0.2627 0.3490 0.3543
(g 0.6862 0.3661 0.1966 0.3474 0.4214 0.6084 0.3426 0.4483 0.2739 0.5084 0.4780 0.1615 0.4032
(em) 0.6368 0.3793 0.3036 0.5210 0.5860 0.3910 0.4224 0.5480 0.3026 0.4500 0.3016 0.1826 0.4187
(em) 0.1083 0.1695 0.1049 0.1176 0.3481 0.2746 0.1808 0.1027 0.2218 0.4716 0.2937 0.1087 0.2085
(em) 0.2222 0.2356 0.1465 0.3130 0.4421 0.5423 0.2223 0.3172 0.2639 0.5060 0.3415 0.1252 0.3065
/ 0.2233 0.0238 0.1104 0.1260 0.2041 0.2675 0.2123 0.2111 0.1277 0.3025 0.1465 0.1355 0.1742
/ 0.2233 0.0238 0.1115 0.3173 0.2041 0.3490 0.2123 0.2693 0.1277 0.3025 0.1465 0.1355 0.2019
(%) 0.0465 0.0240 0.0846 0.3396 0.1222 0.1937 0.0502 0.1284 0.0836 0.1339 0.0263 0.0914 0.1104
0.3867 0.1675 0.1595 0.3397 0.3559 0.3728 0.2521 0.3665 0.2280 0.3900 0.3080 0.2440 0.2976
8 ()
Table 8 The Variance component and differentiation coefficient of phenotypic traits among ( within) Vernicia fordii populations
Va( %)
(g) 3.1703 28.3016 11.9087 0.0731 0.6524 0.2745 10.07
( cm) 0.2108 0. 1296 0.0922 0.4873 0.2996 0.2131 61.92
( cm) 0.0807 0.1079 0.0794 0.3011 0.4025 0.2964 42.80
/ 0.0075 0.0025 0.0045 0.5153 0.1724 0.3122 74.93
( cm) 0.0005 0.0016 0.0015 0.1353 0.4379 0.4268 23.61
() 0.0219 0.3186 0.3660 0.0310 0.4510 0.5180 6.43
(g 0.0258 0.3346 0.2504 0.0422 0.5478 0.4100 7.15
(g) 2.1498 6.6434 3.3729 0.1767 0.5461 0.2772 24.45
( cm) 0.0092 0.0326 0.0196 0.1492 0.5310 0.3198 21.93
(cm) 0.0039 0.0165 0.0233 0.0891 0.3774 0.5335 19.11
(cm) 0.0015 0.0091 0.0088 0.0764 0.4683 0.4553 14.03
/ 0.0012 0.0069 0.0148 0.0519 0.3021 0. 6460 14. 66
/ 0.0010 0. 0064 0.0124 0.0485 0.3225 0.6290 13.06
(%) 9.3266 26.2163 89.2935 0.0747 0.2100 0.7153 26.24
- - - 0. 1608 0.4086 0.4305 25.74
2.4
9. ;
Al Al A N / /
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Table 9 The correlation analysis result between phenotypic traits in Vernicia fordii populations
- - /
o (em) (em (em) () () () (em)  (em) (em) /
(cm) 0.292
(em)  0.830%*0.621**
/ -0.170 0.747** 0.099
( cm) 0.218 0.223  0.293  0.045
() 0.248 0.471 0.368 0.140 -0.021
(g 0.662* 0.239 0.594° -0.026 -0.212 -0.060
(2 0.949%* 0.382 0.859%* -0.044 0.241 0.099 0.792%*
( cm) 0.566 0.326 0.576 -0.112 -0.095 0.592° 0.217 0.448
(em)  0.429 0.395 0.585" 0.187 -0.101 0.055 0.454 0.542 0.383
(cm)  0.220  0.419 0.281 0.401 -0.183 -0.088 0.366 0.340 0.479 0.645"
/ 0.025 -0.357" -0.257 -0.397 0.079 -0.170 0.205 -0.045 -0.083 -0.501 -0.099
/ 0.101  -0.049 0.152 -0.202 0.060 0.508 -0.082 -0.023 0.447 -0.108 -0.099 0.263"
(%) 0.671°  0.509 0.717** 0.290 0.254 —.151 0.796**0.857** 0.111 0.504 0.423 -0.126 -0.197
o 0.05 ;e 0.01 .
(1 14 1 M .
1994:117 ~122.
2 . M . : 2004.
3 Stebbins G L. Variation and evolution in plants M . Columbia
Univ. Press New York 1950.
° 4 Davis P H Heywood V H. Principals of Angiosperm Taxonomy
( N N ) J . Oliver &Boyd. Edinburgh and London 1963.
5 J.
2005 41(3) :66 ~73.
6
( 2) J. 2002 10(2):181 ~188.
7
25.74%
J. 2009 29(6) : 11 ~14.
8
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