DOI:10.13332/].1000-1522.2010.05.011

32 5 Vol.32 No.5
2010 9 JOURNAL OF BEIJING FORESTRY UNIVERSITY Sep. 2010
( )
5 17
; (V)  47.11%
UPGMA 5 3.
1 S718.46; S792. 116 A 21000—1522(2010) 05—0008 —07

WEI Zun—heng; PAN Wei; ZHAO Xing; ZHANG Jindeng; LI Baidian; ZHANG De-giang.
Morphological and physiological genetic diversity of Populus simonii in northeastern and north
China. Journal of Beijing Forestry University (2010) 32(5) 8—14 Ch 19 ref. National Engineering
Laboratory for Tree Breeding Key Laboratory of Genetics and Breeding in Forest Trees and Ornamental
Plants of Ministry of Education Beijing Forestry University 100083 P. R. China.

Seventeen morphological and physiological traits of Populus simonii were analyzed among and within
five provenances distributed in northeastern and the North China. Analysis of variance for all traits
showed that there were significant differences among provenances and individuals within provenances.
The mean phenotypic differentiation coefficient (V) for all traits was 47.11%  which meant that the
variation within provenances was slightly higher than that among provenances. The analysis of correlation
between the morphological and physiological traits of P. simonii and the geographical and climatic factors
indicated that the variations among populations presented gradient regularity. In contrast to the low—
elevation provenances individuals from high-altitude provenances displayed high trees and large leaves.
According to the UPGMA cluster analysis based on the Euclidean distance five provenances of P.
stimonii investigated could be divided into three groups. The results provide theoretical basis for
conservation and utilization of natural P. simonii genetic resources.
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Sampling location and climatic conditions of P. simonii
/m /mm /C /d
1392 39°00'00" N 112°11'48" E 620.0 6.2 120
1015 40°34'12" N 115°34'36" E 480.0 5.7 123
147 44°29'48" N 123°03'00" E 332.4 6.6 162
313 43°05'48" N 120°30'00" E 366. 0 6.3 150
90 41°21'00" N 120°17"24" E 485.0 8.9 160
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Tab.2 Variance analysis of phenotypic and physiological traits among and within provenances of P. simonii
( ) F
3 412. 168 3(4) 244.928 9(187) 96. 782 0(960) 35.26 2.53*
398. 425 5(4) 114.127 3(187) 47.350 6(960) 8. 41" 2.41*
/ 1.435 3(4) 0.207 2(187) 0. 043 2(960) 33.25* 4,80
863.267 8(4) 63.127 3(187) 20. 496 2(960) 42,12 3.08 "
314.349 4(4) 68.227 1(187) 25.294 1(960) 12.43* 2.70
1 829. 555 9(4) 98.313 1(187) 41.712 7(960) 43.86 ™ 2.36"
1 677.334 2(4) 169. 376 4(187) 36. 044 8(960) 46.53** 4.70
84.813 0(4) 7.474 8(187) 3. 846 7(960) 22.05" 1.94
0.099 1(4) 0.003 3(187) 0. 001 1(960) 93.49 ** 3.10"
20 394. 264 5(4) 65.974 0(187) 37.850 3(960) 538.81 " 1.74
7 404. 161 2(4) 112.352 1(187) 48.916 2(960) 151.36 " 2.30*
5 825.471 1(4) 785.761 2(187) 346. 877 6(384) 16.79 * 2,27
0.074 9(4) 0.006 0(187) 0. 002 7(384) 27.74 " 2.24*
a 379.212 5(4) 10. 566 1(194) 0.702 0(398) 540.20 " 15.05 "
b 121.790 1(4) 3.338 5(194) 0.239 2(398) 509.21 ** 13.96 **
5.9559(4) 0.193 9(194) 0.018 5(398) 321.39 " 10. 46 **
167. 608 7(4) 19. 677 9(194) 6. 042 2(398) 27.74 " 3.26"
e a=0.01 .
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Tab.3 Multiple contrast of morphological and physiological traits among provenances of P. simonii
/mm /mm / /mm? /mm 1(°)
26 57.410 £12.453" 31.856 +8.560" 1.864 £0.419" 14.484 +6.945" 23.831 +6.210" 39. 628 +7. 605"
50  51.606 +11.204% 30.159 +8.020% 1.744 +0.218"%  11.285 +4.980" 22.539 +5. 548" 47.367 +7. 827"
36 46.280 +10.955" 27.951 £7.094¢ 1.679 £0.237°  9.028 +4.844" 20.340 +5.636%  42.204 +6.794°
35 47.795 +11.436"° 29.089 +7.85®  1.672 £0.264°  9.995 +5.324% 21.775 +6.202"  42.700 +6.578""
45  48.934 £9.446°  30.234 £6.813%  1.644 +0.213° 9.462 +4.571°¢ 21.590 +5.098" 43.844 +6.729"
192 50.405 +11.099  29.858 +7.669 1.720 £0.270  10.851 £5.333  22.015 £5.739 43.149 +7.107
1(°) /mm /mm /mm /em
26 28.449 +7.094”  8.026 +2.590"  0.286 £0.036“  7.777 £3.700" 21.361 £7.147%  77.827 +24.076"*
50 36.167 +8.498" 6.630 £2.237%  0.290 £0.036°® 27.232 +11.283" 12.884 +4.461°  65.627 +24.631°"
36 33.954 £6.726%  6.532 £2.082%  0.293 £0.043"  8.358 +4.241"% 24.040 £7.030"  57.250 £22.476°
35 33.057 +7.485°®  6.410 +1.847%  0.307 £0.043"  7.976 +3.415"% 24.389 +6.725" 59.395 +19.394°
45  31.948 £7.578“  6.315 £1.840" 0.253 +0.032"  8.054 +2.852" 25.498 +7.008"  67.156 +19. 688"
192 32.715 +7.476 6.783 £2.119  0.286 =0. 038 11.880 £5.097  21.634 +7.474  65.451 £22.053
/mm al% b/% 1% [ %
26 0.226 0. 083" 21.935 +2.264" 10.012 2. 119* 3.510 +0.264" 32.315 +5.354"
50 0.221 £0. 058" 12. 680 + 1. 756" 4.675 £0.673¢ 2.474 £0.231" 29.857 +2.691°
36 0.211 0. 076" 16.729 +2.244" 6.378 +1.067" 3.207 +0. 320" 27.198 +3.277¢
35 0.178 £0. 056° 16.536 +1.915F 6.281 +0.953" 3.118 £0.225¢ 27.698 +2.832°
45 0.171 £0.038¢ 16. 167 + 1. 840°¢ 6. 187 +0. 820" 3.192 +0.300" 27.684 +2.343°¢
192 0.201 0. 062 16. 809 +2. 004 6.706 +1.126 3.100 0. 274 28.950 = 3. 299
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Tab.4  Variation coefficients among provenances of morphological and physiological traits of P. simonii %
21. 69 21.71 19. 30 23.93 23.67 22.98
26. 87 26.59 22.53 27.01 25.38 25.87
/ 22.48 12.52 12.93 15.76 14.10 15.97
47.95 44.13 48.31 53.26 53.65 51.81
26. 06 24. 62 23.61 28.48 27.71 26.29
19. 19 16.52 15.35 15.41 16. 10 17.31
24.94 23.50 23.72 22.64 19. 81 24.02
32.27 33.74 29.13 28. 81 31.87 32.48
12.72 12.30 12. 60 13.97 14.58 14.77
47.54 41.43 35.40 42. 81 50.74 81.49
33.46 73.44 27.48 27.57 29.24 43.48
30. 94 37.53 29. 31 32.65 39.26 35.38
36. 68 26. 26 22.18 31.54 36. 05 32.73
a 17.85 24.09 19.76 20.11 23.28 27.17
b 36. 85 25.13 23.12 26.45 29.18 39.36
13. 11 16. 30 16. 28 14.28 17.43 19. 49
28.30 15.50 14. 64 17. 66 20.79 20. 39
28.17 27.96 23.28 26.02 27.81 31.23
2.3 2.4 N
C 5). 6
( N ) o 6 :
Vo 5 .
12.25% ~95.95% °
Ve Vi ° N /AN N
39.99% N N N b
o 14.38% ~ ; N /
37.66% 30.80% N N N N N N
b
o 17 V. 47.11% °
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Tab.5 Variance portions and differentiation coefficients of morphological and physiological traits among provenances of P. simonii
/%

/%

17.307 3 24.691 2 96.782 0 12. 47 17.79 69. 74 41.21

1.5535 11.129 5 47.350 6 2.59 18. 54 78.87 12.25

/ 0.006 7 0.027 3 0.043 2 8. 69 35.41 55.90 19.71
4.372 4 7.105 2 20.496 2 13. 67 22.22 64. 10 38.09

1.344 9 7.1555 25.294 1 3.98 21.17 74.85 15.82

9.460 3 9.433 4 41.712 17 15. 61 15.57 68. 83 50. 07

8.240 2 22.2219 36.044 8 12. 39 33.41 54.20 27.05

0.422 6 0.604 7 3.846 7 8.67 12. 41 78.92 41.14

0.000 5 0. 000 4 0.001 1 26.79 18.98 54.23 58.53

111.083 6 4.687 3 37.850 3 72.31 3.05 24. 64 95.95

39.846 0 10.572 6 48.916 2 40.11 10. 64 49.24 79.03

27.539 4 146.294 5 346.877 6 5.29 28.10 66. 62 15. 84

0. 000 4 0.001 1 0.002 7 8.98 26. 60 64.42 25.23

a 1.940 2 3.2880 0.702 0 32.72 55.45 11. 84 36.99
b 0.623 4 1.033 1 0.239 2 32.89 54.50 12. 62 37.66
0.030 3 0.058 5 0.018 5 28.26 54.47 17.27 34.16

0.778 6 4.545 2 6.042 2 6. 85 39.99 53.16 14.38

19. 17 21.52 59.31 47.11

Tab.6 Correlation coefficients between geo-ecological factors and morphological and physiological traits of P. simonii

0.276 ™ -0.196 ™ -0.252" 0.205 ™ -0.178 " -0.246 "
0.113" -0.044 -0.086 0. 051 -0.111" -0.095
/ 0.241 ™ -0.231" -0.249 " 0.234™ —-0.092 -0.224"
0.294 ™ -0.236 " -0.284 " 0.241 ™ -0.167 -0.268
0.165™ -0.096 -0.1427 0.092 —-0. 144 -0.153 ™
0.037 0.025 -0.001 0. 090 -0. 146 -0.087
-0.031 -0.002 0.023 0. 060 -0.011 -0.028
0.194 ™ -0.192™ -0.205 " 0.214™ -0.046 -0.163 ™
0.104" -0.225" -0.180 " 0.166 ™ 0. 020 -0.157™
0.424 ™ -0.327" -0.382" 0.174 ™ -0.405"" -0.529"
-0.394 " 0.339™ 0.378 ™ 0.242 ™ 0.293 ™ 0.454 ™
0.200 -0.098 -0.157" 0.127 -0.152" -0.046
0.260 -0.332" -0.300 " 0.321™ -0.008 0. 066
a 0.076 -0.125 -0.117 0.250 ™ 0.144" 0.447
b 0.183 ™ -0.203 ™ -0.214™ 0.321™ 0.070 0. 406 ™
-0.166 " 0. 090 0.128 0. 040 0.263 0. 404 ™
0.303 ™ -0.234" -0.286" 0.239 ™ -0.174 ™ -0.007
" a=0.01 : a=0.05 .
N / N N 150
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characters for provenaces of P. simonii
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