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Phenotypic correlation and genetic diversity of decaploids of
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Abstract: In order to utilize and estimate efficiently the decaploid accessions of Saccharum spontaneum L. and to
develop the elite traits, genetic diversity index, correlation coefficient of variance, correlation among quantitative traits,
and correlation between quantitative traits and altitude or latitude were evaluated based on eight qualitative traits and
eight quantitative traits of 171 decaploid accessions of S. spontaneum collected from 9 regions of 6 provinces in China.
The results showed that the Shannon-Wiener genetic diversity index of qualitative traits was generally low. The
accessions from middle part of Yunnan exhibited the highest genetic diversity index(0.636 6), while those from the
northwest showed the lowest(0.335 8). There were high genetic variances in quantitative traits, accessions from southwest
of Yunnan showed the highest variance value (33.06%) and those from Guizhou showed the lowest(22.12%). Yield
related traits exhibited negative correlations with elevation or latitude, sugar related traits showed negative correlations
with elevation and positive correlations with latitude. Fiber was only positively related to elevation and there were
positive correlations among yield related traits and among sugar related traits. Analysis of genetic structure indicated that
the genetic variances of phenotypic traits derived mainly from inner sampling regions. The big gene flow(Nm>3) among
populations from different sampling regions suggested no significant genetic divergence among these populations.
According to genetic distance and UPGMA, phenotypic traits of decaploid accessions of S. spontaneum were related to
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the terrain of the sampling region to some degree. The accessions from northeast and northwest of Yunnan with high
terrain were clustered into a small group, and the accessions from regions with low terrain as southeast and southwest of
Yunnan, southeast regions of Sichuan and Guangdong were clustered into a big group.
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Table 1 Shannon-Wiener index for qualitative traits of decaploids of S. spontaneum from different sampling regions

Shannon-Wiener

57
0.470 6 0.697 6 0.000 0 0.617 2 0.7564 0.0000 0.6770 1.296 4 0.564 4
0.6730 0.500 4 0.000 0 0.6730 0.5004 0.0000 0.5004 0.6730 0.4400
0.636 5 0.0000 0.286 8 0.000 0 0.7215 04506 0.6792 0.887 7 0.457 8
0.636 5 1.098 6 0.0000 0.450 6 0.4506 0.0000 0.0000 1.098 6 0.466 9
0.0000 0.562 3 0.376 8 0.693 1 0.376 8 0.376 8 0.3768 0.900 3 0.457 9
0.7791 0.3894 0.206 2 04777 02762 0.8997 05763 0.9128 0.564 7
0.0000 04741 0.304 6 0.689 0 0.3046 0.3046 0.3046 0.304 6 0.3358
0.298 4 0.354 6 0.362 2 0.605 8 0.2645 0.4438 04176 0.7530 0.4375
0.691 4 0.8739 0.2237 0.466 0 1.0062 0.2237 0.6914 09161 0.636 6
0.4651 0.5501 0.1956 0.5192 05175 0.2999 0.4693 0.860 3
2.2 HEMRKNTERY
2 22.12% 33.06%
11.54% 52.89% (33.06%) (32.40%)
(52.89%) (31.58%) (22.12%)
(46.33%) (36.81%)

(11.54%)
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Table 2 Coefficient of variance of quantitative traits for decaploids of S. spontaneum from different sampling regions %

32.98
18.36
18.96
15.96
80.67
23.42
40.40
33.00
30.35
32.68

21.19
19.52
28.86
15.09
18.39
17.64
22.12
18.25
26.08
20.79

12.13
20.89
10.31
11.66
13.97
10.75
17.43
14.00
9.99
13.46

12.44
6.50
15.49
11.87
12.19
9.95
14.33
9.27
11.86
11.54

25.01
72.42
32.96
26.34
29.75
32.97
32.88
42.81
36.13
36.81

58.48
58.68
33.50
44.26
31.43
51.98
67.79
81.05
48.79
52.89

17.28
28.49
18.00
22.70
30.24
22.31
23.11
18.03
21.60
22.42

44.91
19.92
59.61
27.65
40.25
75.71
41.12
47.96
59.88
46.33

26.77
32.40
27.34
22.12
30.70
30.37
31.58
33.06
30.32
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Table 3 Correlation coefficients between quantitative traits and altitude or latitude for decaploids of S.spontaneum

-0.190 8*

-0.295 5**

—0.347 6**
-0.235 9**

—0.277 5**
0.295 9**

0.1802* -0.2320** -0.1809* -0.0712 -0.0511
0.047 4 0.1959* -0.569 0**  —0.229 8**  -0.263 1**
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Table 4 Correlation coefficients among quantitative traits for decaploids of S.spontaneum accessions

0.582 5**
—0.008 9 -0.0321
-0.0953 -0.262 8** 0.1430
0.007 8 -0.026 5 0.655 0** -0.087 4
0.410 2** 0.507 5** -0.090 6 -0.128 6 0.0379
0.374 4** 0.484 9** -0.0240 -0.1320 -0.0718 0.199 7**
0.305 2** 0.358 0** 0.055 2 0.040 2 0.046 3 0.245 6** 0.335 3**
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( 3.4526 3.0765) 1
5
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' Table 5 Genetic structure of decaploids of S. spontaneum
12.65% accessions from different sampling regions
87.35%
1%
13.98%

0.296 5 0.3394 12.65 3.452 6
0.5920 0.688 2 13.98 3.076 5
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Fig.1 UPGMA dendrogram based on Nei’s (1972) genetic distance for decaploids of S. spontaneum from different sampling regions
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