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Principal Component Analysis of Main Agronomic Characters of 11 Millet Varieties Planted in Hole with Water Permeable Plastic
Film

DAI Li-jun' ,ZHOU Hua' LI Yong-ping® et al
756500;2.Guyuan Branch,Ningxia Academy of Agriculture and Forestry Sciences,Guyuan, Ningxia 756000 )

Abstract A randomized block design was used to conduct a comparative experiment on 11 foxtail millet varieties by hole planting with water

(1.Science and Technology Bureau of Pengyang County, Guyuan City, Pengyang, Ningxia

seepage and plastic film,and the correlation analysis and principal component analysis of main characters were conducted.The results showed
that there were significant differences in yield among varieties ; the variation coefficients of spike length,spike weight and grain weight per spike
were larger;the correlation coefficients from large to small were spike weight, growth period, ear diameter, grain weight per spike and ear
length ;the variance contribution rate of principal components was taken as weight, in which the first principal component accounted for
36.988% ,the second principal component accounted for 25.544% ,the third principal component accounted for 14.760% ,and the total contri-
bution rate was 77.29% ;the standardized eigenvalues of principal components showed that the first principal component explained the informa-
tion of yield and stability , the second principal component reflected the information of yield increasing factor,and the third principal component
reflected the information of ecological adaptability to plant height maturity. Four varieties suitable for planting in local climate and different pro-
duction conditions were selected, which could be planted in large area.
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Table 1 Main agronomic character index and variation coefficient of different millet varieties
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No. Variety (Jroyvth Pl'anl Spike ' Ear E.ar Grain W(?lghl Spike (J}raln 1 OOQ-gram Yield
period height length diameter weight  per panicle  number ) yield weight ke/hm
d cm cm cm g g Ji%/hm” % g
1 RGN 145 117.7 22.1 2.0 17.6 13.5 58.8 77.4 2.6 5404.5
2 WA 129 158.2 23.0 2.1 15.5 12.1 57.6 77.6 3.1 53925
3 BE4s 13 127 176.0 21.0 2.0 19.3 15.2 55.2 79.2 2.8 5 286.0
4 NI 122 138.8 18.6 1.8 14.6 11.2 54.0 77.2 32 4125.0
5 B4 40 142 155.7 20.1 22 15.8 12.0 60.0 71.5 3.4 7 954.5
6 HEA 130 150.5 23.5 1.8 19.4 15.5 57.6 80.2 3.2 5376.0
7 S 126 153.9 22.6 1.8 18.0 14.3 56.4 76.5 3.0 4 690.5
8 WAt 140 145.7 20.6 2.0 13.0 10.1 58.8 77.2 2.9 6 114.0
9 41 K1 131 127.9 23.1 1.9 15.5 12.2 54.0 78.4 2.3 5103.0
10 Bl 2129 128 168.9 38.9 1.6 15.9 11.9 52.8 75.5 3.0 36345
11 ke 13 128 129.7 24.3 2.0 20.1 15.8 56.7 78.8 3.1 6 679.5
SEIIH Average 131.6 146.6 23.4 1.9 17.0 13.2 56.5 77.8 3.0 54327
FRifE2 Standard deviation 7.0 18.2 5.4 0.2 2.3 1.9 22 0.01 0.3 1128.5
AR5 Z BN Coefficient 53 12.4 21.9 8.0 13.7 14.3 4.0 1.63 9.8 20.8

of variation // %
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Note : The data in the table were the average values of the main stems ( panicles) of 15 plants,and the yield was the actual yield measurement data of the plot
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Table 2 Correlation coefficients of main characters of different millet varieties
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Character (;vath Plfint Ear ‘Ear Par?lclc bplk? grain  Panicle G.raln 1 OOQ-graln Yield
period height length diameter weight weight number yield weight

HF 1 Growth period 1

FR7E Plant height -0.342 1

T Ear length -0.181 0.315 1

F8H] Ear diameter 0.545" " -0.134 -0.634" " 1

T8 Panicle weight -0.227 0.036 0.055 -0.044 1

TR H Spike grain weight -0.255 0.026 -0.006 -0.035 0.993"" 1

FH%L Panicle number 0.748" " -0.191 -0.503 0.741"" 0.008 0.019 1

HAF 3K Grain yield -0.062 -0.113 -0.438 0.300 0.566" " 0.619"" 0.202 1

TR E 1 000-grain weight -0.141 0.352 -0.051 0.106 0.044 0.015 0.290 -0.066 1

7o Yield 0.591""  -0.152 -0.464 0.842" " 0.096 0.097 0.787" " 0.352 0.286 1

Heowox o 0.01 ACF AR EEARSE, « 2 0.05 7KF LK

Note: * * was extremely significant at the level of 0.01, * was significant at the level of 0.05
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Table 3 Standardization of the original data of main traits of different millet varieties
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No. Variety 7x1 7x2 7x3 /x4 7x5 7x6 7x7 7x8 7x9 7x10

1 HWIER 1.821 -1.676 -0.248 0.433 0.360 0.225 0.982 -0.285 -1.018 -0.024
2 A -0.359 0.598 -0.081 1.029 -0.575 -0.512 0.461 -0.132 0.394  -0.034
3 B+ 13 -0.632 1.598 -0.452 0.433 1.117 1.119 —-0.580 1.093 -0.558 -0.124
4 INCT S -1.313 -0.491 -0.896 -0.758 -0.975 -0.985 -1.100 -0.438 0.920 -1.105
5 HA 40 1.412 0.458 -0.618 1.625 -0.441 -0.564 1.502 -0.209 1.478 2.131
6 HEA -0.223 0.166 0.012 -0.758 1.162 1.277 0.461 1.858 0.657  -0.048
7 T4 -0.768 0.357 -0.155 -0.758 0.538 0.646 -0.059 -0.974 0.033 -0.627
8 e 1.140 -0.104 -0.526 0.433 -1.688 -1.564 0.982 -0.438 -0.328 0.576
9 4T K1 -0.087 -1.103 -0.062 -0.162 -0.575 -0.459 -1.100 0.480 -2.167 -0.279
10 Bl 2129 -0.496 1.199 2.866 -1.950 -0.397 -0.617 -1.620 -1.740 0.131 -1.519
11 ke 13 -0.496 -1.002 0.160 0.433 1.473 1.435 0.070 0.786 0.460 1.053

232 PRMCE RS FRAE AR, 32 8o 4 HORR IE (AN BT R

STy (2)

Horpr, W, R BTRRAR, A, R AR URHIE [0 4, 0= (1,2,
“,p) »p FORARFURFEAREL PRI PR AS I R
(BRI P 7280 SRR AL STk AR

M FE AT 5T AR (3 4) AT AR AR 42 B E Al
MRFEER T 1B JEI, DL 32 53 0 22 5THkR a, 1E AL
&, H AP — 3 %4 Y 36.988% , 85 — 3 k4 5 25.544% , 4
ZFBS N 14.760% , Rt BTHkEy 77.293% HAFE(EHAT
BT . BRI, SRR 3 A3 A T LAHESRE 5 T
FEATHRNL I ER

R4 FENBRERMERETFHH

Table 4 Principal component extraction factor analysis of variance decomposition

AR (RS E(E PR TP

[ Eigenvalues of the correlation matrix Square sum of extract factor load
SZLHPOSI' I Sy 2 LA RitA s R ST 2L RitA s

Eiaem;alue Total ' variance Cumulative Ei en\;alue Total ‘ variance Cumulative

° ratio // % percentage // % 8 ratio // % percentage // %

1 3.699 36.988 36.988 3.699 36.988 36.988
2 2.554 25.544 62.532 2.554 25.544 62.532
3 1.476 14.760 77.293 1.476 14.760 77.293
4 0.932 9.316 86.608
5 0.615 6.150 92.758
6 0.297 2.966 95.724
7 0.285 2.852 98.577
8 0.083 0.833 99.410
9 0.059 0.589 100.000
10 0.003 0 100.000
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Table S Load principal component matrix of initial factor

AREL
Variable Z Z, %

X, (EFW) 0.685 -0.423 -0.187
X, (B -0.322 0.100 0.751
X, (H) -0.688 -0.039 0.146
X, (FH0H) 0.897 -0.089 0.088
X, () 0.067 0.945 -0.005
X (Fpr ) 0.084 0.964 -0.033
X, (%0 0.901 -0.115 0.171
X, (HAAR) 0.425 0.720 -0.179
X, (THiHE) 0.154 0.045 0.863
X,o( 77 5) 0.906 0.025 0.203

R 6 ERHHEER B R EFERE

Table 6 Coefficient matrix corresponding to eigenvalues of principal

components

V=X

Variable b t ts
X, (EEH) 0.356 -0.265 -0.154
X, (BRED) -0.167 0.063 0.618
X, (Hit) -0.358 -0.024 0.120
X, () 0.466 -0.056 0.072
X, (i) 0.035 0.591 -0.004
X (Flr ) 0.044 0.603 -0.027
X, (H%0 0.468 -0.072 0.141
X, (HA%) 0.221 0.451 -0.147
Xo( TRLE) 0.080 0.028 0.710
X, (J74t) 0.471 0.016 0.167
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Table 7 Principal component score,comprehensive score and ranking

P sl ’, v, v, LRt (Y) ¥
No. Variety : Composite score Ranking
1 WHRER 1.545 -0.486 -1.869 0.172 5
2 AW 0.440 -0.653 0.864 0.124 6
3 B4 13 -0.173 2.107 0.368 0.528 4
4 INTAS -1.554 -0.900 0.145 -0.783 10

5 43 40 3.143 -1.149 1.773 1.131 1
6 HRA 0.289 2.391 0.295 0.761 3

7 JusAy -1.119 0.535 0.300 -0.233 8
8 AT 1.293 -2.529 -0.157 -0.191 7
9 £ Kl -0.654 -0.422 -2.484 -0.716 9
10 [ 2129 -4.200 -1.048 0.906 -1.688 11
11 ke 13 0.990 2.155 -0.141 0.896 2
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