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In order to show the phenotypic variation of eight natural populations of Sinocalycanthus chinensis 22
phenotypic traits including flowers leaves fruits and seeds were investigated. Significant variations among
and within populations were found (P <0.01). The average coefficient of variation (CVs) was 12. 15%
(ranging from 6.40% to 45.87% ) while the average phenotypic differentiation coefficient (V) was
41.87% (ranging from 1. 14% —85.07% ). The variation within eight populations (58. 13% ) was larger
than that among populations (41. 87% ). The outer-perianth color of S. chinensis varied from white baby
pink pink to dark pink and the proportion of outer-perianth color varied among different populations.
Among the 22 phenotypic traits eight showed a significant relation with ecological factors. According to a
UPGMA cluster analysis the eight populations were divided into four groups. The differentiation of
phenotypic traits was consistent with the geological distribution of S. chinensis populations.
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Fig. 1 Map of the location of sampled populations of S. chinensis
1
Tab.1 Geographic location and community types of the sampled populations of S. chinensis
/m 1C¢°)
P1 30°02'N 118°58'E 459 ~ 659 30 —
P2 30°02'N 118°59'E 664 ~929 30
P3 30°02'N 118°57'E 822 ~830 45 —
P4 30°05'N 119°01'E 599 ~626 50 —
P5 30°08'N 118°54'E 747 ~767 50 —
P6 30°03'N 118°56'E 715 ~ 864 30 —
p7 30°03'N 118°41'E 854 ~908 30 —
P8 28°59'N 120°46'E 714 ~725 25 —

(Sassafras tzumu) -

5

( Platycarya strobilacea) ~

6

(Cunninghamia lanceolata)

(Quercus myrsinaefolia) o
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(P7) 9.76% .
2
Tab.2  Analysis of variance of phenotypic traits among and within populations of S. chinensis
( ) F
Fy, 849.41(7) 155.85(72) 24. 12(320) 5.45* 6.46
Fp 517.45(7) 267.36(72) 89. 74(320) 1.94* 2.98*
Oy 3.23(7) 2.99(72) 0.92(320) 1.08 3.29*
(01 167.82(7) 32.28(72) 5.91(320) 5.20* 5.47*
Oy 103.91(7) 24.10(72) 4.54(320) 4.31* 5.30 "
Og 0.13(7) 0.02(72) 0.01(320) 6.20** 2.02*
Iy 20. 88(7) 1.67(72) 0.75(320) 12.48** 2.23*
I, 6.15(7) 3.36(72) 0. 96(320) 1.83" 3.49
Iy 22.28(7) 4.41(72) 0.75(320) 5.06 ** 5.91*
Iy 0.23(7) 0.03(72) 0.01(320) 7.10* 3.05*
Fy 127.95(7) 6.54(72) 2.09(320) 19.56 ** 3.14™
Ly 1811.21(7) 682.36(72) 188.35(320) 2.65™ 3.62™
Ly 1 048.62(7) 237.93(72) 92.96(320) 4.41* 2.56 ™
Ly 0.21(7) 0.04(72) 0.02(320) 5.57* 1.88*
Lp 31.37(7) 6.33(72) 1. 88(320) 4.95™ 3.37™
Gy, 226.66(7) 28.24(152) 15.99(320) 8.02 ™ 1.76 ™
Gy 93.59(7) 13.37(152) 9.35(320) 7.00** 1.43*
Gy 2.37(7) 0.09(152) 0.07(320) 25.71* 1.24
Sy 0.039 0(7) 0.003 1(152) 0. 000 5(320) 12. 64 ** 5.96
S, 30.31(7) 1.73(152) 0.33(320) 17.49 ™ 5.29*
Sw 7.53(7) 0.36(152) 0. 18(320) 20. 81 * 2.00 ™
Sk 0.62(7) 0.05(152) 0.02(320) 13.25* 2.15*
(P<0.01) * (P<0.05) 5 .
3
Tab.3 Mean values and coefficients of variation of phenotypic traits of S. chinensis populations
PI P2 P3 P4 P5 P6 P7 P8 CVI%
x CV/% % CV/% x CV/% x CV/% % CV/% x CV/% x CV/% x CV/%
Fy 62.10°C 10.70 61.878C 16.10 63.70BC 8.42 654848 7.90 69.40% 6.23 6582 7.02 69.07'B  6.00 56.86C 20.25 10.33
Fp  24.794B  56.80 20.78AB 55.50 22.584B 63.50 24.57°B 51.20  20.70°B 37.53 22.90°B 31.50 18.52® 30.05 29.03* 40.81 45.87
Oy 12,304 1230 12,304 1240 12.00*4 899 12,108 7.85 12,60 6.9 12408 672 12.60*% 477 12.70* 10.73 8.85
O, 29.03BCDE 11.20 29, 20BCDE 15,50 29.45ABCD 8.69  29.454BC 9.37  30,43AB 591 30,824 7.32 32624 6.8 2618F 18.57 10.43
Oy 22.07¢  11.30 22.358C 17.40 22.05¢ 11.10 23.404BC 10.10 25.48% 9.87 22.458C 10.52 250848 8.62 21.78¢ 18.29 12. 14
Ogp 1.3248B 530 1.324B 836 1.3548 1110 1.30°B 6.15 1.278C 833 1.38% 88 13048 538  1.21¢ 1197 8. 18
Iy 10,1248 7.37 93¢ 1030 9.20¢ 9.35 830° 11.20  9.568C 10.81 8.8 1217 9.16¢ 10.19 10.28% 10.41 10.22
Ip 13794 1290 13.064 819 13.76%  7.85 13.53% 569 13717 625 13.4r 429 14.01* 462 13.024 1461 8.06
Iy 11.69%B 1690 10.6948B 13.80 10.78"B 6.52 9.92B 685 10.328B 8.66 9.84B 838 10.60°B 7.8 958 1504 10. 49
I 1.18¢ 1360 1.24BC 971 1.28ABC 7.81 1377 58  1.33MB 7.80 1.37%  7.43  1.33B 677  1.377 13.45 9.05
Fy o 19.484 9.74 18.94% 956 16.32P  7.66 14.42C 895 17.108 846 16.16° 9.87 16.70° 665 16728 1617 9.63
L 134.808  13.90 142.204B 12,30 151.504  9.81 153.00F 9.22 146.604B 11.26 149.404B 9.55 143.30"B 12.28 149.70AB 12.87 11.40
Ly 86.588 13.90 87.838 1440 93.148B 11.00 95.044B 10.40 91.51%B 11.19 924548 9.50 97.93% 10.85 99.924 12.51 11.71
Ly  1.56* 1070 1.63* 9.00 1644 9.14 164 8.6l L6lA 1253 162 872  1.46% 7.20 L.50%  9.62 9.4
Lp 10.10*BC 18.00 9.974BC 1560 9.57BC 12.70 10.604BC 12.80  9.27¢ 15.63  9.12¢ 16.24 10.82" 1533  11.40* 20.51 15.85
G, 3774 1240 39.57AB 13.40 37.73%  11.90 40.70° 11.30 37.78% 8.82 40.17°P 12.62 40.084B 10.02 34.82¢ 11.30 11.46
Gy 19.32¢ 1500 19.758¢ 16.90 18.73¢ 17.60 19.01¢ 18.10 2114 12.58 18.31¢ 21.01 21.21%B 16.22 21.84* 13.33 16.35
Gg 197 10.20 2.03¢ 13.10 2.058¢ 1530  2.194B 14.90 L81P 1131  221% 17.65  1.93%P 16.33 .61 10.36 13.65
Sr 0.268C 14.20  0.294BC 9.46 0.29° 13.70  0.31BD 13.20  0.27°D 10.80 0.29%B 12260 0.270 10.00  0.34% 14.40 12.30
Sy, 13.19¢ 6.86 13.87° 634 13.48¢ 6.8 14.17® 6.68 12748 515 13.46% 776 13.53% 573 15100 5.8 6.40
Sy 6.13P 9.87 670" 628 670"  9.48  7.16C 6.81  6.994BC 7.06 6.8 494 689 547  7.29% 650 7.05
Sg 2170 1050 2,088 697 2.03BC 10.70  1.998C 7.95 1.830  7.27  1.96“ 7.76  1.978%¢ 7.62  2.08'B 8.41 8.40
V% 13.81 13.66 12.68 11.41 10.47 11.02 9.76 14.36 12.15
TPy Fpy 01Oy I Ty L Ly Lps GGy~ Sy Sy mm Sy g; A~D 0.01
22 6.40% ~ 45.87% ; - (
45, 87% 12.15% ; 9.45%. ..9.90%) ;
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12.10% ;
13.82% ; 4, 22
8.54% . 19. 34%
> > > > 25.67% » 1.14% ~
85. 07% )
. 18 (V. >50%) .
0 41.87% (58.13%)
2.3 o
4
Tab.4 Variance components and differentiation coefficients of phenotypic traits among populations of S. chinensis
/(7
% Vo !%
Fy 13.871 2 26.350 0 24.120 21.56 40. 95 37.49 34.49
Fp 5.001 8 35.524 0 89. 740 3.84 27.27 68. 89 12.34
Oy 0.004 8 0.4150 0.915 0.36 31.09 68. 55 1.14
0, 2.710 8 5.274 0 5.910 19.51 37.96 42.53 33.95
Oy 1.596 2 3.9120 4.540 15. 89 38.93 45.18 28.98
Og 0.002 2 0.002 2 0.010 15. 04 15.32 69. 64 49. 54
Iy 0.384 2 0.184 0 0.750 29. 15 13.96 56.90 67.62
I, 0.055 8 0.480 0 0. 960 3.73 32.09 64. 18 10. 41
Ly 0.357 4 0.732 8 0. 746 19. 46 39.91 40. 63 32.78
Iz 0.003 9 0.004 4 0.010 21.23 24.07 54.70 46. 86
Fy 2.428 2 0.8910 2. 085 44.93 16.49 38.58 73.16
L, 22.5770 98.802 0 188. 350 7.29 31.90 60. 81 18. 60
Ly 16.213 8 28.994 0 92. 960 11.73 20. 98 67.28 35.87
Ly 0.003 4 0.003 6 0.019 12.94 13. 87 73.19 48.28
Lp 0.500 8 0.890 2 1. 879 15.31 27.22 57.46 36.00
Gy, 3.307 0 4.0830 15.990 14. 14 17. 46 68. 39 44.75
Gy 1.337 0 1.340 0 9.350 11.12 11. 14 77.74 49.94
Gg 0.038 0 0.006 7 0.070 33.14 5.81 61.05 85.07
St 0. 000 6 0. 000 9 0.000 5 30. 45 44. 11 25.45 40. 84
S 0.476 3 0.466 7 0. 330 37.42 36. 66 25.92 50.51
Sw 0.1195 0.060 0 0. 180 33.24 16. 69 50.07 66. 57
Sy 0.009 6 0.008 3 0.022 23.94 20. 89 55.16 53.40
19. 34 25.67 54.99 41.87
2.4 o
N ~pH. N N ( N
) 5 o Al
(Fy) (0)) () ~

600 m
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Tab.5 Correlation coefficients of phenotypic traits and geo-soil factors of S. chinensis
pH
Fy  -0.7417° 0.7459" 0.3575 0.4820 0.623 3 0.466 6 -0.1801 -0.0476 0.5112 0.5113 0.3223
Fp 0.844 5™ -0.7620° -0.6176 -0.0658 -0.2910 -0.3756 0.5205 -0.3817 -0.4716 -0.4718 0.103 1
Oy 0.4012 -0.5393 0.2597 -0.3264 -0.2462 0.078 1 0.1223 0.1912 -0.1069 -0.1064 -0.5317
(4 -0.7787° 0.770 6" 0.3833 0.3911 0.563 5 0.4717 -0.2749 -0.0137 0.4485 0.448 7 0.222 2
Oy -0.3996 0.3930 0.2923 0.3320 0.361 2 0.1860 -0.1353 0.2448 0.4838 0.4840 0.1682
Og -0.7529"  0.740 8" 0.237 1 0.147 4 0.410 4 0.5316 -0.2559 -0.3868 0.0485 0.048 4 0.126 2
Iy 0.4350 -0.5859 -0.1552 -0.6569 -0.7443" -0.5352 -0.0541 0.3356 -0.1109 -0.1106 -0.504 4
I, -0.641 9 0.599 3 0.1550 0.258 1 0.3011 0.1678 -0.3248 -0.0680 0.527 8 0.5279 0.235 8
Iy -0.5530 0.4720 -0.0357 -0.3225 -0.3313 -0.3490 -0.6014 0.3110 0.2816 0.2815 -0.0859
Iy 0.4082 -0.3338 0.2355 0.654 9 0.656 0 0.559 2 0.7343° -0.3897 0.1003 0.100 4 0.347 8
Fy -0.198 4 0.0508 -0.0882 -0.8690™ -0.7899° -0.4753 -0.6419 0.4599 -0.2435 -0.2433 -0.663 1
Ly, 0.3395 -0.2176 0.184 2 0.8296" 0.734 6" 0.430 3 0.8229° -0.3173 0.3168 0.316 6 0.649 4
Ly 0.5971 -0.598 4 0.300 9 0.353 9 0.281 6 0.301 1 0.5427 -0.0794 0.1647 0.164 8 0.051 4
Ly -0.3619 0.486 2 -0.161 8 0.407 3 0.389 7 0.053 2 0.1783 -0.1815 0.1387 0.138 3 0.589 0
Lp 0.6885 -0.6701 -0.1880 -0.3093 -0.4842 -0.3804 -0.0430 0.2371 -0.3449 -0.3449 -0.3652
G, -0.692 4 0.777 8" 0.159 1 0.245 4 0.449 1 0.4622 -0.4101 -0.2100 -0.0952 -0.0952 0.1199
Gy 0.4887 -0.5905 0.1974 -0.2502 -0.3304 -0.2120 0.099 2 0.4945 0.1111 0.1114 -0.3927
Gp -0.624 8 0.736 4 -0.022 4 0.3305 0.493 0 0.4317 -0.2057 -0.4750 -0.1266 -0.1269 0.329 1
Sy 0.884 3" -0.793 4" -0.1372 0.188 4 0.0239 -0.0330 0.6911 -0.1497 -0.2694 -0.2695 0.111 6
Sy, 0.869 7" -0.8104" -0.1591 -0.1302 -0.2707 -0.1649 0.3582 -0.0096 -0.4609 -0.4610 -0.2027
Sy 0.5748 -0.4903 0.187 3 0.530 1 0.433 7 0.278 3 0.6970 -0.0640 0.1102 0.1102 0.277 3
Sk 0.270 8 -0.2947 -0.406 1 -0.7019 -0.7594" -0.5100 -0.3915 0.0598 -0.5861 -0.5863 -0.4816
2.5 (
(UPGMA) 22
( 3). 8 4 3
; 3.1
| | ¢ )
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Fig.3 UPGMA cluster based on 22 phenotypic RAPD
traits of S. chinensis populations 3 ( .
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