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The Application of Principal Components Analysis

Method in Sweet Corn Breeding
DONG Hai-he, LI Feng—hua, ZHANG Xu, et al.
(Tianjin A griculture A cademy Crop Research Institute, Tianjin 300112, China)
Abstract: Utilize the method of principal components analysis to analyse the 36 varieties of ordinary corn (su).
The result showed: The value of the first 5 pieces of principal components can indicate the information of all properties.
The first principal component is a factor of breeding time of the variety; The second principal component is a sugar
factor; The third principal component is a lysine factor; The fourth principal component is a gustation factor; The fifth
principal component is yield of the fresh ear of corn and quality factor of the appearance. The 36 varieties of sweet corn
can be divided into 5 kinds, and can be selectd according to characteristic of the varieties. 12 properties can be divid-
ed into 6 kinds, The properties of the same type can be selected relevantly through the properties of one of them.
Key words: Principal Components analysis; Sweet corn; Breeding; Variety analysis
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2 , (X3) (Xp)
; (X4) (Xs)+ (Xo)
2.1 , (Xs) (Xe) , (Xs)
1 ; (Xy) (Xs) (X7) , (Xe)
) (X2) (X3) , (Xy) (Xn) o , (Xo) (Xi0)
(X4)\ (Xe) , (Xo) (Xo) (X))« (Xio)
(Xi0) (Xi1) , (Xy) (X1« (Xi0) (Xp)
(X1 , (X3) (Xe) (Xi) (X1 o
F1 N HERSFHOELREXER
g X Xa X3 Xa Xs Xs X7 Xs Xo Xio X X2
X, 1
X2 -0.031 2 1
X3 0.264 9 0.871 1%* 1
X4 0.252 5 -0.337 7% -0.301 9 1
Xs 0.331 3* -0.184 7 -0.119 8 0.785 1%* 1
Xs 0.113 4 -0.356 9% -0.355 3*  0.870 9%* (.379 3* 1
X7 -0.098 1 0.112 3 0.069 3 -0.159 8 -0.430 7*#* 0.103 7 1
Xz 0.011 1 -0.249 9 -0.305 2 0.146 2 -0.027 8 0.239 6 -0.249 6 1
Xs 0.092 5 0.280 1 0.182 1 0.299 2 0.230 0 0.263 9 -0.279 7 0.163 1 1
Xio 0.095 4 0.369 6%* 0.317 4 0.189 3 0.201 9 0.122 8 -0.218 9 0.098 7 0.757 0** 1
X 0.057 6 0.360 7% 0.325 2 0.107 5 0.255 5 -0.041 6 -0.280 8 -0.152 5 0.536 5** 0.674 8%** 1
X2 0.173 4 0.516 1%* 0.529 3** -0.213 6 0.060 7 -0.367 0* -0.134 7 -0.268 5 0.317 1 0.515 5%*% 0.724 1** 1
H: ros=0.328 8, ros=0.4233; ** FIiR 0.01 KFRBHE, * FIR 0.05 KFERE,
2.2 0.231 6X,,+0.098 1X,,-0.039 4X,,
2 , 5 y,=—0.264 5X,+0.230 5X,+0.082 4X;+0.136 4X,-
85.51%, 85% 0.308 2X5+0.448 9X+0.643 3X+0.022 1X+0.256 1 X+
5 o Yi,Ya2,° 0 5 0213 7X10—0048 9X11—0164 6X]2
Yi2 , 3 , 5 ys=0.605 1X,+0.153 6X,+0.315 0X;-0.079 9X,-
0.162 9X5+0.008 9X¢—0.035 8X;+0.585 9X+0.080 8X o+
2 R 0.019 9X,,—0.322 2X,,-0.150 8X,,
(%) (%) Y) (Xp)\
1 3.6103 30.09 30.09 (X1) , (Xy). (X3).
2 3.1409 26.17 56.26
3 13452 11.21 67.47 (X9« (X10) ’
4 1.197 4 9.98 77.45 12 ,
5 0.967 4 8.06 85.51
6 0.643 0 5.36 90.87 ’ ’
7 04116 3.43 94.30 , ) ,
8 0.254 8 2.12 96.42 . ,
9 0.2012 1.68 98.10
10 0.1636 1.36 99.46 ° (Y) (X4 (Xs)
11 0.064 6 0.54 100.00 (Xe) , (Xo) . (Xi0)
12 0.000 0 0.00 100.00
y1=0.090 9X,+0.403 2X,+0.397 2X;-0.091 4X,+ N s . o
0.038 4X5-0.166 7X,—0.102 1X,-0.132 1X34+0.302Xy+ , o
0.302 8X,,+0.412 9X,,+0.443 9X,, (Ys) (Xg) 0.529 8 ;
y2,=0.167 7X,-0.198 2X,-0.182 1X;+0.513 8X,+ (Xo) (X)), (X)) ,
0.435 7X5+0.421 5X-0.234 8X;+0.180 8X+0.303 0Xo+ (X) . (Xy) . (Xs) . (X5)
0.240 9X,,+0.170 0X,,—0.038 0X,, )
y;=—0.475 0X,-0.091 6X,-0.277 9X;-0.249 6X,— s , . .
0.294 0X5-0.140 0X=0.321 4X,+0.529 8X+0.267 6X o+ o ,
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o Yy (X5) (Xy) 0.605 1; (Xy).
0.643 3; (Xe) (Xs) , (X5) (Xy), (Xyy)
b ’
9 b b b o
o o 9
b ’
o b o
o (Yi) ’
* 3 HARBEXENFIERE
Iﬁ E q1 qQ2 q3 qa qs s qr s 9 qi0 q11 qi2
Xi 0.090 9 0.167 7 -04750 -0264 5 06051 04200 -02158 0.073 6 0.0253 -0.124 0 0239 7 -0.000 4
X, 0403 2 -0.198 2 -0.091 6 02305 0.153 6 -0478 7 0.174 9 -0.0151 -0.136 1 -0.057 3 0.656 7 0.001 0
X3 0397 2 -0.182 1 -02779 0082 4 03150 -03359 0089 7 0.1725 0.174 6 0.027 2 -0.666 3 -0.000 3
Xy -0.091 4 05138 -0249 6 0.136 4 -0.079 9 -0.152 9 0.1679 0.032 6 -0.021 8 0.094 7 -0.0057 0.760 4
Xs 0.038 4 04357 -0.294 0 -0308 2 -0.162 9 -0286 1 0.1751 -0.520 1 -0.117 7 -0.179 5 -0.093 5 -0.403 7
Xs -0.166 7 0421 5 -0.140 0 0.448 9 0.008 9 -0.002 3 0.1134 0461 5 0062 1 0.283 3 0067 5 -0.508 7
X5 -0.102 1 -0.234 8 -0.321 4 0.643 3 -0.0358 03654 0.174 2 -0.396 7 -0.140 0 -0.251 0 -0.110 4 0.000 2
Xs -0.1321 0.180 8 05298 0.0221 05859 00391 05276 -0.1204 -0.110 6 0.109 5 -0.082 6 -0.000 2
Xo 03028 03030 02676 025 1 0.0808 -0.031 2 -0.567 4 -0.031 7 -0.556 6 -0.111 1 -0.163 3 -0.000 9
Xio 03830 02409 02316 02137 00199 0.1463 -0.159 4 -0401 2 0.6652 0.1952 0.084 9 0.000 3
Xn 04129 0170 0 0.098 1 -0.048 9 -03222 02661 02678 03799 0.1085 -0.621 4 0.0037 0.000 5
X2 0443 9 -0.038 0 -0.039 4 -0.164 6 -0.150 8 0.384 9 03395 -0.043 3 -0369 1 0.589 6 -0.032 4 -0.000 3
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x4 36 MHEARRFHIR S5 NEMRSE

S B 1 EMNE 52 EAOTE 3 EAOE 4 R %5 BRI
1 3.541 9 2413 5 1.426 9 -0.556 5 -0918 9
2 3.910 9 0.916 7 -0.291 8 -0.152 9 0.682 2
3 2.370 0 0.880 9 2.533 5 -1.416 4 0.846 7
4 2.996 8 2.131 6 -1.452 5 -0.074 1 -0.976 9
5 2.515 2 4.801 3 -1.381 3 -0.497 3 -0.437 6
6 2.053 9 -0.094 4 0.865 0 2.708 3 1.843 1
7 -0.904 9 2.161 0 1.079 1 1.542 4 0455 1
8 3.091 4 -0.569 9 -1.118 0 0.862 1 0.169 8
9 -0.177 0 1.249 7 -2.420 7 -0.500 7 -0.057 0
10 0.323 2 -1.703 6 1.169 0 -1.994 1 -0.890 6
11 -1.683 6 -0.343 9 -0.144 9 1.780 0 -1.956 6
12 0.353 2 0.458 7 1.027 9 -0.587 3 -2.320 8
13 -1.436 4 0.793 1 0.721 9 0.335 0 -0.978 1
14 -2.688 8 0.724 6 -0.135 7 -0.483 7 0.862 0
15 0.236 6 -2.530 7 1.405 0 0.578 4 0.253 8
16 1.747 1 -2.249 7 0.984 2 0.657 0 0.663 7
17 -0.642 6 -1.101 3 -1.375 9 -1.070 8 1.015 9
18 0.657 6 0.105 9 1.011 8 -1.670 5 1.136 0
19 -0.987 1 1.290 8 1.768 8 0.972 0 0.515 2

20 -2.556 9 1.886 0 0.056 5 -2.157 3 1.102 7
21 0.424 3 -3.044 8 0.277 9 0.062 5 -0.608 7
22 -0.846 9 -1.552 1 -0.283 1 -0.128 9 -0.607 3
23 1.184 2 -0.438 3 -0.998 3 0.098 1 -0.503 8
24 -0.214 5 -1.920 4 -0.397 3 -0.016 9 -1.384 4
25 -2.842 5 0.410 5 0.880 0 -1.046 4 0.190 4
26 0.269 6 -2.778 7 1.023 3 -0.220 3 0.313 6
27 0.985 1 -1.327 9 -0.753 5 -0.535 3 1.221 7
28 -2.026 5 0.468 6 -0.294 0 1.557 8 1.323 9
29 -1.930 1 0.622 4 -1.004 7 -0.711 4 0.040 0
30 -0.155 1 -2.699 1 -1.745 2 -0.230 5 0.007 0
31 -0.651 1 1.169 5 -0.681 8 2273 4 -0.252 6
32 -0.467 2 -0.917 1 -1.613 7 0.161 8 0.964 2
33 0.326 2 -1.689 7 0.177 6 0.379 3 -1.499 5
34 -3.653 9 2.788 6 1.175 9 0.685 3 -0.423 8
35 -0.908 5 -0.293 9 -0.955 8 -0.165 3 0.910 4
36 -2.213 5 -0.017 7 -0.536 5 -0.437 1 -0.700 9
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