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Correlation and cluster analysis of quality traits
in planted millets from Shijiazhuang
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Abstract: Using multi-factor statistical analysis, thousand kernel weights, brown rice rate, moisture, protein, fat, crude
fiber, ash, carbohydrate and trace element content in millets planted in Shijiazhuang were detected and analyzed
systemically, and a model for hierarchical comprehensive evaluation was established through principal component
analysis. The results showed that influenced by heredity and environment, there was a significant positive relevance
among minerals with significant differences among species; there was relatively small variation among fat, protein, crude
fiber and carbohydrate; there was no significant correlation between thousand grain weights and protein content. Principal
component analysis indicated fat, protein and ash content should be positively selected, while moisture, carbohydrate and
crude fiber content should be negatively selected when establishing the evaluation model. Comprehensive evaluation
using the established model showed that 11 varieties of millets could be classified into three categories, group 1 including
varieties Chenggu—13, 200131, Jigul9, Heng2001, Zheng06—6 and Bao213 showed the best quality and was most
suitable to be planted in shijiazhuang, group 2 consisted of variety An07-4117, showed the worst quality, and group 3
including varieties 206058, An047-4585, A2xCe351and Cang372 showed moderate quality.

Key words: millet; quality traits; principal component analysis; cluster analysis; Shijiazhuang

ks HE 2012-08-11

EEWAE (CARS-07-12.5-A18) (2011BAD06B02-3)

1EHE N (1987—) lishanshan8792@126.com
* nkywhj@126.com



38 6 11 581
[1-5]
[6-8]
11 il == il N
1.3 l)\IIEIJ\ H Sﬁli
[
[10] [11]
[12]
1 #MR5R% [13]
[14] [15]
1 # o
[16]
07-4117 200131 13 [17]
2001 06-6 213 19 047-4585
A2x 351 372 206058
1.4 HEALE
1.2 gt
Excel 2003 SPSS
2009—2010
3 6 8
0.4 m 16 m? 2 FERG5H
13.34 m? N . ‘
2.1 HREFRMHGRERETZRE
2 1 13 2001
0.75 kg/(667 m")
9 07-4117 19
25 kg/(667 m°) 3~4
) 372 13
5~6 22.5 /hm
Fz1 HASFRMHNRRERRERAL
Table 1  Quality traits and variation coefficients of millets tested
/ I / / / / (mg-kg™)
g % % 1% % % % % Cu Fe K Mg Mn Zn
07-4117 2,09 7130 762 375 3.09 237 133 81.85 8.87 3253 3313.86 1489.29 13.56 54.82
200131 259 8376 595 334 1003 381 271 74.17 7.97 4414 2749.34 1517.95 12.52 48.94
13 291 8035 6.33 360 11.07 1251 1.86 64.64 8.49 7359 3850.50 1756.12 14.23 59.56
2001 255 8053 631 374 1081 6.74 260 69.82 6.70 33.30 2853.90 1329.78 13.19 42.63
06-6 253 7944 691 386 1093 820 252 67.59 6.71 3556 2467.51 1467.59 14.22 45.98
213 242 7831 6.73 323 1048 1251 239 64.67 10.10 61.59 1884.37 1630.25 17.40 54.99
19 243 7771 656 387 1091 360 174 73.33 10.21 64.43 2955.30 1779.84 16.13 54.86
047-4585 181 8040 641 236 1007 7.09 3.69 70.38 441 244 168120 916.68 6.67 32.12
A2x 351 250 8044 660 293 1164 339 2.08 73.37 3.71 19.05 172395 78221 6.7323.75
372 248 6110 6.19 286 1186 233 229 74.48 6.21 39.26 1306.61 1219.01 10.35 45.55
206058 245 8173 643 342 1134 954 176 67.52 219 2148 1264.23 584.19 4.61 13.84
243 7773 655 336 1020 655 227 71.07 6.87 38.85 2368.25 1315.72 11.78 43.37
027 6.05 042 046 232 362 061 4.83 248 20.24 81431 380.30 3.97 13.77

/% 011 778 6.41 1367 2271 5532 26.70 6.80 36.16 52.10 3438 28

90 33.69 31.76




582 ( ) http://www.hnndxb.com 2012 12

213 047-4585
07-4117

52.10 % 2.2 {HIXAF RN REISHR A AR

2
28.90% 36.16%

26.70%
0,
6.41% ]
F*2 RS FEMRREREEXRE
Table2  Correlation coefficient of the quality indexes among different varieties of millets
0.151
—0.396 —-0.206
0.475 0.149 0.348
0.475 0.198 -0.764"™ -0.247
0.306 0.447 -0.097 0.086 0.304
-0.363 0.247 —0.468 -0.618" 0.343 0.116
-0.422 —0.458 0.377 0.006 —0.660" -0.910™ -0.277
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Table 3 Latent root and contribution rate of correlation

coefficient A o
F4 EFSBEE
1% 1%
Table 4 Loading value of principal components
F1 3.2553 40.691 5 40.691 5
F2 2.108 6 26.357 2 67.048 7
F1 F2 F3

F3 1.2938 16.172 4 83.2211
0.610 0.231 0.709

F4 0.736 7 9.208 3 92.429 4
0.117 0.320 0.008

F5 0.276 1 3.4512 95.880 6
—-0.925 0.000 0.227

F6 0.2188 2.7355 98.616 1
—-0.195 0.034 0.880

F7 0.1107 1.3839 100

0.876 0.325 -0.114
SPSS 0.053 0.974 0.050
4 3 0.280 0.112 -0.834

4 F1 -0.396 -0.903 0.019
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Table 5 Component score coefficients
[21]
F1 F2 F3
~0.0575 0.3488 0.386 5 1 13
03797  -01574  -0.0531
01442  —04458 0.065 1 291 g
00835  -0.0755 0.408 6 80.35% 379 9
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04517  —0.1452 0.009 4
0.1087 00063 04163 200131
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0.352 6 x 10
F2 y,=0.3488x -0.1574x —0.4458x - 07-4117
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Table 6 Values for principal components and comprehensive principal components of quality indexes in tested millets

F1 F2 F3

07-4117 -1.180 09 —2.544 23 0.698 27 —-3.026 050 11
200131 —0.334 22 0.710 49 —0.232 66 0.143 610 7
13 1.098 54 0.678 94 1.084 48 2.861 960 1

2001 0.286 23 0.367 29 0.207 03 0.860 550 4
06-6 0.75519 —-0.275 00 0.433 58 0.913 770 3
213 1.242 84 —0.320 45 -0.174 39 0.748 000 5

19 —0.519 96 0.114 33 0.77115 0.365 520 6
047-4585 0.426 09 —0.565 49 -2.67911 —-2.818 510 10
A2x 351 —0.502 99 0.374 10 —0.171 88 —0.300 770 8
372 -1.973 46 1.32551 —-0.297 70 —0.945 650 9
206058 0.701 83 0.134 50 0.361 22 1.197 550 2
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Fig.1 Clustering of millets based on quality indexes
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Table 7 Results of correlation analysis of trace elements
Cu Fe K Mg Mn
Fe 0.801**

K 0.656*  0.579
Mg 0.960** 0.844** 0.753**
Mn  0.953** 0.805** 0.635*
Zn 0949 0.778** 0.718*
SPSS 1
8 9
y1=0.2283xc+0.2130Xre—0.0331xk+
0.1969xmg+0.2332%pmn*+0.1954X7,
y2=—0.2468Xcy—0.2126Xge+1.2047Xk+0.0211Xg—
0.3031Xmn—0.0081x%2, Yi Y2
F1 F2 X
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Table 8 Latent root and contribution rate of trace element

0.954**
0.971** 0.915**

correlation coefficient

1% 1%
F1 51236 85.393 2 85.393 2
F2 0.4793 7.9887 93.3818
F3 0.2723 45379 97.9197
F4 0.076 3 1.2719 99.191 6
F5 0.037 2 0.6197 99.8113
F6 0.0113 0.188 7 100.000 0
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Table 9 Loading value of trace element initial factor and

Component score coefficients

F1 F2 F1 F2
Cu 0.967 -0.131 0.2283 -0.2468
Fe 0.869 —-0.202 0.2130 -0.2126
K 0.773 0.628 -0.0331 1.2047
Mg 0.993 -0.014 0.196 9 0.0211
Mn 0.956 -0.163 0.2332 -0.3031
Zn 0.967 -0.015 0.1954  -0.008 1
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Table 10 The principal components and comprehensive principal components of trace element

Y1 Y2 y
07-4117 0.372 17 0.993 53 1.365 696 2 11
200131 0.306 59 0.256 65 0.563 241 5 7
13 0.899 06 1.020 45 1.919 511 1 1
2001 0.001 77 0.610 52 0.612 287 4 4
06-6 0.165 14 0.033 33 0.198 472 6 3
213 0.951 25 -1.536 24 -0.584 984 7 5
19 0.986 76 —0.190 88 0.795 878 3 6
047-4585 -1.023 28 0.208 86 —0.814 425 8 10
A2x 351 -1.076 79 0.067 00 -1.009 785 9 8
372 -0.125 64 -1.178 38 -1.304 016 10 9
206058 -1.457 04 —0.284 85 -1.741 883 11 2
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Fig.2 Clustering of the tested millets based on comprehensive

quality indexes
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