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The Principal Components Analysis on Phosphorus

Efficiency in Maize Genotypes
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(College of A gronomy and Biotechnology Science, Southwest University / Key Laboratory of Biotechnology

and Crop Quality Improvement , Ministry of A griculture, Chongging 400716, China)

Abstract: Thirty—two maize genotypes were selected to study P efficiency with principal components analysis

under low and high phosphorus application. The main results showed that the contribution ratio of accumulated vari—

ance reached 88.72%, 3 principal components reflected character of relative characteristics of P efficiency, the first

principal component was a factor of P uptake efficiency, the second principal component was a factor of P utilization

efficiency, the third principal component was a factor of relative growth rates. 32 maize genotypes were divided into 4

kinds and selected according to breeding objectives, the maize genotypes with high P uptake efficiency and P utiliza—

tion efficiency was 178, 7146, 488, 5003, Huang C and 7331.
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Table 1 ~ Matrix of correlation coefficients among variables of principal components of Phosphorus efficiency in maize genotypes
LIPS

Correlation coefficients x X X X X X X
X 1
X, 0.534 24 1
X; 0.457 30 0.741 61 1
Xy 0.308 92 0.598 39 0.509 52 1
Xs 0.099 34 0.509 07 0.577 14 0.393 55 1
X 0.267 85 -0.034 44 -0.23799 -0.24791 -0.805 60 1
X5 0.446 70 0.666 43 0.809 24 0.476 03 0.823 74 -0.517 89 1

T MR 1R (X DG 358 (Xo) R 308 B (X3) XTI (X ) AR A BRE0% (X ) AR RT3 (X o R X R R R (X).
Note: Relative plant height(RPH) (X)), relative plant dry weight(RPW)(X,), relative root dry weight(RRW)(X), relative leaf age(RLA)(X4), P uptake

efficiency(Xs), P utilization efficiency(Xs), Relative P(X5).
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Table 2 Characteristics value and contribution ratio of accumulated variance(CRAV) of principal components

of phosphorus efficiency in maize genotypes

F g FHIEAE T FEE%)
Factor No.  Characteristics value Contribution ratio CRAV
1 3.905 60 55.794 32 55.794 32
2 1.654 93 23.641 91 79.436 23
3 0.649 97 9.28521 88.721 45
4 0.405 10 5.787 14 94.508 59

FE G FEIE(E FHOYR%)  BIETR%)
Factor No.  Characteristics value Contribution ratio CRAV
5 0.253 76 3.62507 98.133 66
6 0.088 67 1.266 76 99.400 42
7 0.041 97 0.599 58 100.000 00
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Table 3 Characteristics vector of correlation matrix of phosphorus efficiency in maize genotypes

e

Item

Xi
X5
X5
X4
Xs
Xs
Xs

T 1
Factor 1
0.245 60
0.412 42
0.439 00
0.343 16
0.417 09

-0.247 47
0.473 19

WS 2
Factor 2
0.549 77
0.297 66
0.139 46
0.108 83

-0.387 11
0.650 26

-0.071 80

FWsr 3
Factor 3
-0.337 70

0.119 66
-0.137 78
0.861 57
-0.159 30
-0.01091
-0.291 30

EWSr 4 T 5 T 6 EWSr 7
Factor 4 Factor 5 Factor 6 Factor 7
-0.673 59 0.025 39 -0.262 69 0.003 17

0.416 26 0.634 30 —0.155 64 -0.356 60
0.458 41 -0.645 55 -0.356 99 0.120 54
-0.269 86 -0.161 47 0.118 88 0.122 72
-0.047 24 0.362 42 —-0.050 62 0.717 40
0.292 36 0.053 80 0.405 29 0.513 00
-0.048 24 -0.141 33 0.773 55 -0.25574
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Table 4  Load of principal components of phosphorus

efficiency in maize genotypes

mH FH 1 FHr 2 FWIr 3

Ttem Factor 1 Factor 2 Factor 3
X 0.485 369 0.707 247 -0.272 260
X, 0.815 049 0.382 922 0.096 471
X5 0.867 578 0.179 407 -0.111 080
X, 0.678 173 0.140 003 0.694 604
Xs 0.824 278 —-0.497 990 -0.128 430
Xe —-0.489 060 0.836 521 -0.008 800
X; 0.935 146 -0.092 370 -0.234 850

3 A T (R )5 H R 1 FE R 2
FRA 3 R
7,=0.485 369X,+0.815 049X,+0.867 578X+0.678 173X+
0.824 278X~0.489 06X:+0.935 146X,
7,=0.707 247X ,+0.382 922X,+0.179 407X+0.140 003X~
0.497 99X+0.836 521X~0.092 37X,

7:=-0.272 26X,+0.096 471X,-0.111 08X;+0.694 604X,
0.128 43X5-0.008 8X—0.234 85X,
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Table 5 The principal components factor scores points of phosphorus efficiency in maize genotypes

z2zz2=2z22222
n

N(10)
N(11)

SR

Genotypes Yeh
178 3.204 92
i 367 1.393 85
8535 2.038 51
502196 1.767 65
77 -2.08131
7146 0.176 72
K6 0.255 12
5311 3.639 13
52106 0.580 69
3H-2 -2.864 00
Mol7 -4.104 41

i tia

Y(i,2) Y(i,3)

Total scores

0.04175 -0.20467  3.042 00
-1.890483 -1.63666 -2.13764
-1.45146 040461  0.991 66
-0.306 08 -0.23575 1.22582

294746 -046305 0.403 10

1.79402 -0.77386  1.196 88
-1.16032 -1.10482 -2.01002
-0.98439 -0.07433  2.58041
-0.58234  1.73401 1.732 36
-0.48857 -1.47717 -4.82974
-0.98224 -1.27755 -6.36420

i R LER Aoy

No. Genotypes e Y2 Ye3) Total scores
N(12) S37 1.59472 -1.45974 -0.56579 -0.43081
N(13) 082 2.86901 -0.01780 -0.71428  2.13693
N(14) 48-2 255790 -1.60593 136585 231782
N(15) 9195 -1.75217 -1.708 21 -0.01465 -3.47503
N(16) 107 -4.13205 -1.96434 1.09852 -4.99787
N(17) 7922 -429241 -1.83814 0.75843 -537212
N(18) B8 4x -1.51701 0.76387 0.06059 -0.692 55
N(19) 488 0.15799 131432 157948 3.05179
N(20) 32 -0.35372 -0.31932 031477 -0.35827
N@21) 5003 043893  0.87906 -0.78559  0.53240

N(22) 3189 -0.22538 022602 -0.17294 -0.172 30
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Gt FE Y LA | HY HEP R LAt
No.  Genotypes e Y6.2) YOI el scores | No. Genotypes oD o) YOI el scores
N@23) 7327 0.69178 -0.05174 0.31081 0.950 85 || N(28) #C 092245 142173 -0.22422 211996
N(24) E28 -0.13132  0.78910 0.25345 091123 | N(29) 7331 0.656 14  1.64905 -0.01390  2.291 29
N(25) 95 -0.171 31 1.176 76 -0.11579  0.889 66 || N(30) B 22 0.79097 -0.69337  0.22797  0.32557
N(26) F}340 -0.395 37 1.11522  0.38929 1.109 14 || N(31) 286 -0.67124 1.27305 0.826 19 1.428 00
NQ7) #HY -0.16046  0.36541 0.37559 0.580 54 || N(32) M 330 -0.88432 1.75203  0.155 46 1.023 17
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Fig.1

The principal components figure of phosphorus

efficiency in maize genotypes
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