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Identification and comprehensive evaluation of seed physical and
quality traits of 429 maize germplasms
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(1. College of Agronomy, Henan University of Science and Technology, Luoyang, Henan 471023, China;
2. Cereal Institute, Henan Academy of Agricultural Science, Zhengzhouw, Henan 450002, China)

Abstract: The objective of this study was to scientifically evaluate the breeding application potential of maize
inbred lines. Phenotypic values of 10 agronomic traits of 429 maize inbred lines were measured for correlation analy-
sis, principal component analysis, cluster analysis and stepwise regression analysis. The comprehensive evaluation
model for different maize inbred lines was established to screen the quality germplasm materials. The results showed
that the coefficient of variation for the 10 agronomic traits ranged from 3.6% to 40.4%. Seed quality and starch con-
tent were negatively correlated with seed nutrient content. Principal component analysis simplified the ten agronomic
traits into four principal components, showing the cumulative contribution rate of 79.8%. The first principal compo-
nent was kernel size factor, the second principal component was nutrient factor, the third principal component was
quality factor, and the fourth principal component was lysine content factor. 429 inbred lines were divided into five
eroups by cluster analysis. Group 1 (W284) exhibited the most prominent physical traits among the five groups and
demonstrated exceptional performance in grain size. Group 3 had the characteristics of high oil content, high protein
content and high lysine content. The top 50 maize inbred lines were clustered again and divided into five groups
with different germplasm characteristics. The DY358F inbred line was obtained, which has a large genetic
advantage in terms of quality and quantity. Six high-quality maize germplasm with good quality and high productivi-
ty, namely PHV53, DK625F, HM2F, P267-4, Hong 2, and BIM-6-PMO/4CV-31-1, were discovered. Step-
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wise regression analysis identified grain area, 100-kernel weight, and volumetric weight as key indicators for the

comprehensive evaluation of maize kernel quality.

Keywords: maize; germplasm resources; physical properties; quality traits; comprehensive evaluation
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Table 1  Correlation analysis of 429 maize inbred lines for grain physical and quality traits
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e w xRN MM R 3 (P<0.05) A 2 (P<0.01) .

Note: * and * * mean significant correlations at P<0.05 and P<0.01 levels, respectively.
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Table 2 Coefficients and contribution of each composite indicator
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Table 3 Scores and ranking of top 50 maize inbred lines

HAZR KU (G HE# EEEA e 3 He#

Inbred line Origin Score Rank Inbred line Origin Score Rank
PHVS53 USA 218.65 1 XY027M USA 208.62 26
DK625F USA 218.16 2 32P75 USA 208.61 27
TY4 China 216.51 3 6M502A USA 208.49 28
023/027F USA 215.49 4 R3528-1 Unknown 208.42 29
BIM-6-PMO/4CV-31-1 China 215.37 5 LH181 USA 208.39 30
HM2F China 214.50 6 XYM2 USA 208.38 31
XY1140M USA 213.63 7 78599-211 China 208.29 32
XYMS5 USA 213.09 8 Ji1037 China 208.27 33
P267-4 USA 212.86 9 1C1740 USA 208.13 34
Hong 2 China 212.06 10 YSO Unknown 207.79 35
177 China 211.55 11 CML285 CIMMYT 207.66 36
DK516F/PHRKB China 211.54 12 CIMBL38 CIMMYT 207.60 37
P291-4 Unknown 211.26 13 ZM28 China 207.32 38
045M/046M USA 211.24 14 Nan202 China 207.22 39
XYM4 USA 211.00 15 DY358F China 207.21 40
XY045M USA 210.32 16 KWS7164M Germany 207.02 41
PHRS58 USA 210.30 17 CIMBLI11 CIMMYT 206.77 42
045M/808M//6WC/046M China 210.12 18 HZ127-7 USA 206.77 43
XYM1 USA 210.02 19 WY2M China 206.71 44
6WC USA 209.94 20 PHT60 USA 206.67 45
PH6WC/Z58/S10 China 209.77 21 LH196 USA 206.48 46
Jun5872 China 209.60 22 045M/045M/A88 China 206.35 47
XY987TM USA 209.40 23 4ev/rkb//rkb China 206.17 48
XYI111F USA 209.19 24 Xun971 China 205.91 49
758/6WC-Hun-14-22212 China 208.85 25 605M China 205.87 50

R4 A9BRERBERBESWAKS 5 MEBHERRD
Table 4  Performance of traits in five groups classified by cluster analysis of 429 maize inbred lines
e YIEEEAR Physical properties Fa AR Quality traits/ %
ol K mw RKWR RWBL  ARE GE O WA ERRER  ERAR SERAR

GL/mm GW/mm GAR GA/mm?* HKW/g /(g- L") oc PC SC LC

1 10.615 7.715 1.412 61.253 66.727 698.277 5.230 10.717 72.183 0.370

2 9.433 7.176 1.374 51.757 24.756 718.042 5.560 10.453 70.950 0.403

3 8.420 6.381 1.431 42.405 18.691 687.456 9.788 12.632 64.409 0.597

4 5.631 4.212 1.350 17.902 25.742 742.493 5.423 10.873 70.044 0.439

5 4.405 3.316 1.346 11.002 13.259 466.420 3.620 11.203 72.297 0.763

g 2B R =0.999, P<0.0001 , 22 W #4 & 0% [0l 15 7
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Fig.1 Cluster analysis of 429 maize inbred lines
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Fig.2 Cluster analysis of the top 50 maize inbred lines
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Table 5 Performance of traits in five groups classified by cluster analysis of the top 50 maize inbreds

B Hi K wigE  RIKTE MR EHRE A MWigdsE HEAROE EREE BERSE
Group GL/mm GW/mm GAR GA/mm? HKW/g UW/(g - L ) 0C/ % PC/ % SC/ % LC/ %
1 4.791 3.982 1.209 14.504 24.269 843.54 6.167 11.08 68.983 0.58
2 7.901 6.328 1.353 39.336 44.884 775.283 5.603 10.727 67.033 0.397
3 9.647 7.732 1.256 55.529 26.983 770.747 6.434 10.322 70.964 0.54
4 10.576 8.513 1.252 67.386 34.084 761.336 5.393 11.021 69.236 0.458
5 10.401 7.843 1.349 61.534 30.23 763.063 5.033 10.41 71.422 0.435
F6 EHITFMAIEERBXZZIHERESIT
Table 6  Descriptive statistics before and after comprehensive evaluation of maize inbred lines
o 429 15 EH 38 % 429 inbred lines ZEAHEA T 50 1y AR & Top 50 inbred lines
e ez FHM AR ERRM 2z FHM R ERRK

Range Average SD cv Range Average SD cv

A GL 7.77 8.47 1.92 0.227 7.03 10.16 1.06 0.105
KEYE GW 5.97 6.43 1.51 0.235 5.30 7.86 0.77 0.098
RK T GAR 0.76 1.37 0.13 0.094 0.46 1.31 0.10 0.079
FLIATFL GA 64.16 43.22 17.46 0.404 60.66 60.48 9.33 0.154
FRLE HKW 60.16 24.96 6.01 0.241 20.61 30.73 4.05 0.132
RE UW 449.23 722.82 46.08 0.064 125.23 765.77 17.22 0.022
ig&E & oc 7.12 5.60 0.95 0.170 3.85 5.37 0.75 0.139
EARSE PC 8.11 10.60 1.24 0.117 3.92 10.55 0.90 0.085
TN AR SC 14.97 70.61 2.56 0.036 7.19 70.73 1.71 0.024
AR S = LC 0.71 0.42 0.10 0.232 0.29 0.46 0.07 0.142
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