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Comprehensive Analysis and Evaluation of Key Agronomic Traits in New

Summer Maize Varieties in the Huang—Huai—Hai Region

CHENG Ailing, GENG Jinpeng*, BAO Tongtong

(School of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: To address the need for a comprehensive evaluation of key agronomic traits such as growth duration, grain
moisture content, and disease resistance in summer maize varieties within the Huang—Huai—Hai region, this study
utilized 34 summer maize varieties as experimental materials, employing variability analysis, correlation analysis,
factor analysis, and the CRITIC—weighted TOPSIS method, constructing a multi-index comprehensive evaluation
system to select suitable high—quality varieties for the relay cropping pattern of "summer maize — winter wheat". The
results showed that the coefficients of variation for growth period, yield per hectare, and grain moisture content were
relatively low (0.62%—3.64%), while those for the sum of stalk rot and lodging rate were relatively high (67.39% and
65.59%), indicating a great potential for improvement in disease resistance. The correlation analysis showed that
yield was significantly positively correlated with ear length, growth period was significantly positively correlated with
100—grain weight and grain moisture content, and stalk rot was significantly positively correlated with the sum of
lodging rate. The morphological trait analysis indicated that varieties with semi—dent grain type, short ear type,
white or pink cob, and compact plant type had shorter growth periods, while those with semi—dent grain type and red
cob type had lower grain moisture content. The comprehensive evaluation based on the CRITIC-TOPSIS method
showed that the comprehensive scores and yield rankings of Zhongbo 939, Zhengdan 5179, Zhongyan 1601, Deng-
hai W189, Zhengtai 159, and Yuyu 101 were all in the forefront, making them suitable for promotion. The research
results provide a scientific basis for the breeding and planting of summer maize varieties in the Huang—Huai-Hai re-

gion, emphasizing the importance of improving disease resistance and balancing the growth period to meet the needs
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of relay cropping.
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Table 1 Comprehensive evaluation index system for summer maize
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Table 2 Statistical analysis of major agronomic traits in maize

LA e/ME SN | 2 FHE PrifEZE %L EEES
Indicator Minimum Maximum Range Average  Standard deviation ~ Median  Coefficient of variation
x1 500.40 596.00 95.60 566.64 20.59 570.30 3.63%
x2 99.00 101.90 2.90 100.99 0.62 101.20 0.62%
x3 16.10 19.20 3.10 17.47 0.82 17.40 4.69%
x4 26.50 33.20 6.70 30.97 2.08 31.90 6.73%
x5 27.60 31.50 3.90 29.80 1.09 29.80 3.64%
x6 0.70 2.21 1.51 1.28 0.40 1.30 31.52%
x7 1.85 3.00 115 2.40 0.27 2.39 11.18%
x8 0.50 8.14 7.64 2.74 1.85 247 67.39%
x9 1.61 221 0.60 1.90 0.13 1.91 6.64%
x10 2.09 6.15 4.06 4.27 0.91 4.15 21.24%
x11 0.04 0.26 0.22 0.13 0.06 0.12 42.49%
x12 0.40 3.40 3.00 1.19 0.78 0.90 65.59%
x13 0.33 043 0.09 0.38 0.02 0.38 6.14%




12

AoAb A& e BE s

504

67.39% , tE R Z M A FER K2 5, Hh 248 7 24
BRI 2 ZE B9 (x8) MBI AR &5 P %2 2 Fil(x12), Ui
HH i R 22 ) e B0 28 S A R Bl AT e ) 22
b2 PR FE R AT A R R R R — 2D i 1)
0B IR A8 R R BB N A T BI(x2).
7 (x 1) RS AJ Bsf 18R RE 55 7K i (x5) , 15 BH 4% o
) B A= B3 7 i ROk B K 25 S AR X N B
PR RS PERT , X 3B PR I A R T 25 I
2.1.2 K AR#ADK F BT

HH 3R 3 AT, oK By 77 (x 1) 5 K (x3) 2 i
FIEAAK , 5 2K 05 (x8) M g 77 85 9 (x 10) &2t i 2 11
FHOC, Ul P M B K 4R T 7 i, W X

A AR, P00 P A A o A S A ) S
B A E W (x2) 9 R (x4) FFRL K R (x5)
S AR OG5 /NBRERG (x7) 28 5 (x8) R R U7
50 (x10) 52 {2 35 MR I 35 SRR 56, Ud I A 7 S0
KA A b, SRR A SO PO BE B 5 AR
JK A (x5) 5 AH A BEAE (x13) 5 Atk 35 TE A G , KK
R R S AR AR A O A G5 ANBER (x7) 25 B
T (x8) 75 L I B3 (x9) B B 7 5 97 (x 10) Z [ 1 77
TE 20 0] 10 35 B A 5, 3 3 Wt ol £ %) 22 ool 3 1)
POtk A7 7 U IR A T o 5 — i pu ks 22,
b T B DU PR L5, 7 R B R B AR
R R Z A (x12) 55 25 (x8) 1 1 3 IEAH R, &

K3 EXREERZUKERBEAXRY

Table 3 Pearson’s correlation coefficient for major agronomic traits in maize

x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 x11 x12
x2 0.32
x3 0.47* 0.05
x4 0.19 0.50%*%  0.24
x5 0.07 0.54**%  -0.15 -0.05
x6 0.20 0.25 0.72%%* 0.44*%  -0.07
x7 -0.05 -0.41*%  -0.12 -0.10 -0.21 -0.05
x8 -0.37%  -0.66%*  0.16 -0.39%  -0.30 -0.05 0.09
x9 -0.18 -0.29 -0.38% -0.04 -0.01 -0.26 0.41* 0.02
x10 -0.45*%  -0.64**% -0.37* -0.20 -0.33 -0.23 0.48**  0.35 0.44*
x11 -0.08 -0.17 0.10 0.27 -0.11 0.04 -0.11 0.12 -0.06 0.15
x12 -0.14 0.17 0.20 0.13 0.23 0.11 -0.31 0.49%*  -0.29 -0.13 0.08
x13 0.04 0.18 -0.13 -0.32 0.52%%  -0.15  -0.23 0.09 -0.06 0.01 -0.10 0.42%*

" ROR WA DG (P<0.05) , " R R M i 3 41 6 (P<0.01) .

Note: * indicates a significant correlation (P<0.05), and ** indicates a highly significant correlation (P<0.01).
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Fig.1 Resistance performance of four diseases in inoculation and field trials
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Fig.2 Analysis of maize growth period, kernel type, ear type, cob color, and strain
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Fig.3 Analysis of maize seed moisture content, kernel type, ear type, cob color, and strain
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Table 4 List of factor and explanatory rate of variance

BRI T 22 MR e 5 7 22 e
A ¥ Variance before rotation Variance explained after rotation
Fac - FREAR D5 25 RER/% 2% FHIER D5 2R % 2% FAIERR Ty 22 R/ % FR%
tor Eigen- Variance ex- Accumula- Eigen- Variance ex- Accumula- Eigen- Variance ex- Accumula-
value plained rate tion value plained rate tion value plained rate tion
1 1.97 39.48 39.48 1.97 39.48 39.48 1.89 37.84 37.84
2 1.22 24.39 63.87 1.22 24.39 63.87 1.30 26.03 63.87
3 0.85 16.94 80.81 - - - - -
4 0.58 11.60 92.41 - - - - -
5 0.38 7.59 100.00 - - - - -
R5 MEHEEETHETER
Table 5 Rotated component matrix
PR B Ay AL
£zt Component matrix N e
Indicator K1 B2 Communal variance
Factor 1 Factor 2
x7 0.81 -0.04 0.66
x8 0.18 0.72 0.55
x9 0.78 -0.09 0.62
x10 0.75 0.47 0.77
x11 -0.18 0.75 0.59
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Table 6 The weight calculation results obtained by the CRITIC method

#hE SRR bR e fis U
Indicator Variability Conflictuality Information content Weight
x1 0.22 9.27 2.00 9.21%
x2 0.21 7.74 1.66 7.65%
x3 0.26 9.20 2.43 11.19%
x4 0.31 9.45 2.94 13.55%
x5 0.28 7.22 2.01 9.27%
x6 0.26 9.71 2.56 11.80%
x12 0.26 8.17 2.09 9.61%
x13 0.25 7.43 1.88 8.65%
FAC1 0.21 8.33 1.78 8.22%
FAC2 0.26 8.99 2.36 10.86%
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Table 7 Results of the comprehensive evaluation of maize varieties

A PRALU IR 25 D+ AR AR Y D- AR T BE Ci Zia s PR
Variety Ideal solution distance  Negative ideal solution distance Relative proximity Comprehensive sorting Production sorting
1 939 0.46 0.74 0.62 6 1
de®t 15 0.59 0.66 0.53 17 3
HE 716 0.68 0.52 0.44 27 5
422k 705 0.49 0.65 0.57 13 6
KL 5179 0.42 0.69 0.62 4 7
#WaE 101 0.43 0.67 0.61 7 10
154 1823 0.39 0.70 0.64 2 11
@8 201 0.51 0.59 0.53 15 12
JiiE 818 0.67 0.49 0.42 29 14
FEWF 2020 0.38 0.66 0.64 3 17
4 H T 738 0.60 0.50 0.46 24 21
J7% 189 0.56 0.62 0.52 19 22
LY1825 0.68 0.55 0.45 26 23
HE 808 0.48 0.72 0.60 8 25
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Table 7 continued

i FAH fif S D+ AL ifp i S D— ARXTHEILE Ci e 7k
Variety Ideal solution distance  Negative ideal solution distance  Relative proximity Comprehensive sorting  Production sorting
H2a 958 0.61 0.58 0.49 22 26
ZM76 0.60 0.57 0.49 23 27
FFAIF 1601 0.45 0.68 0.60 9 2
B W189 0.44 0.72 0.62 5 4
= 99 0.54 0.52 0.49 21 8
H4E 159 0.35 0.70 0.67 1 9
L 235 0.53 0.59 0.53 18 13
FidE 365 0.43 0.62 0.59 11 15
4% 818 0.44 0.64 0.59 12 16
P 6381 0.49 0.56 0.53 16 18
i 191 0.57 0.61 0.52 20 19
Ml 512 0.52 0.62 0.54 14 20
Ji#% 183 0.64 0.53 0.45 25 24
HB % 463 0.63 0.47 0.43 28 28
718 0.50 0.74 0.60 10 29
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