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Table 1 Tested maize inbred lines
w5 B TR 'S MEHE TR w5 e R w5 e R
Number Material name Number Material name Number Material name Number Material name
1 CML324 15 CML491 29 LH220Ht 43 CMLI166
2 CMLI161 16 CML332 30 NS501 44 CML480
3 KT 99 &4 17 CML492 31 LH205 45 CML186
4 M5972 18 P138 32 R NY65 46 CML172
5 52106 19 CLRCY022 33 White pearl pop 47 RS710
6 CMLA496 20 605 XA 34 HNL-132 48 7 853
7 % 478 21 S8324 35 LH209 49 91097 K
8 598 22 Popcorn Seed I 36 R 1541 50 fir e 522
9 CML144 23 09J468 37 HER TR 51 HRE 702 BEA
10 CML359 24 HNL-150 38 £ M6968 52 8902
11 78371A 25 LH190 39 EES 5 53 LzD2
12 CML530 26 % NQ33 40 FACKE oK 54 1-148
13 2 262 27 CML180 41 CLWN247 55 % 658
14 R 314 28 MEXp2 42 PHPS5 56 21SQT2-159
ERHEK 6 1. i F e ANEN EAER A A AL AT, BRI

1.2 It
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Table 2 Descriptive statistics of aerial
root traits and stalk anti-thrust in maize

PEIR PR ME mORME dRiEE BRAK

Trait Mean Min. Max. SD CV (%)
X1 (d) 40.1 31.7 51.7 432 10.77
X2 (N) 25.4 14.7 39.1 439 17.31
X3 2.0 1.2 3.0 0.36 17.98
Xa 254 13.8 50.0 7.50 29.53
X5 (mm) 4.0 2.6 5.6 0.63 15.78
Xs (cm) 4.1 2.6 9.8 1.24 30.21
X7 (°) 449 15.0 81.4 14.23 31.70
Xz (cm) 14.9 10.1 242 2.50 16.78
Xo (N) 110.4 37.9 198.4 31.70 28.71
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K, SAEMRIH TR 2 38K SAERBERS
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Table 3  Correlation coefficient among lodging resistance traits of maize inbred lines

PEIR Trait X> X7 Xs Xs Xa X3 Xi X3 Xo
Xo 1.000
X7 -0.208 1.000
X5 -0.045 0.333" 1.000
Xs 0.065 0.301" 0.511™ 1.000
Xa 0.091 -0.070 0.206 0.649™ 1.000
X3 0.044 0.014 0.052 0.529™ 0.693™ 1.000
Xi 0.060 0.133 -0.071 -0.041 -0.057 -0.012 1.000
X3 0.034 0.078 0.188 0.277 0.366" 0.193 -0.291 1.000
Xy 0.242" 0.065 0.172 0.522" 0.560™ 0.331" -0.058 0.225 1.000

“ A P<0.05 KR EHIK,
*” indicates significant correlation at the P < 0.05 level, “*”
222 AAMRBESRMEHGAXE> L
ARAEARAM ZEFTHUHE S RAE AT 5 R (3R 3D KW,
ARG R SR B R ZEAT U ) B RS, H
MR ABEUD (0.242) 5 RAEMRME. ERKE
I 6] 55 ZE AT U DR AR B3 AR EAE. A
LIRS ZATPUE S A IR Y, (HAE
PEAN G ARG RERZ I 5 25T
DLy SR & LRSS, SRR N 0.502 A

“r RIRTE P <0.01 KT E AL

indicates extremely significant correlation at the P < 0.01 level.
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Table 4 Pathway coefficient of main aerial
root traits to stalk anti-thrust in maize

Ptk BB RS #5842 A% Indirect path coefficient
Tfai + Direct path
coefficient XY Xe-Y Xa-Y X-Y
X2 0.188 0.012 0.022 0.017
X 0.292 0.019 0.190 0.154
Xq 0.458 0.042 0.297 0.317
X; 0.149 0.007 0.079 0.103
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Fig.1

Cluster diagram of 56 maize inbred lines
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Table 5 Average values of various traits in different groups of maize inbred lines

23 Group Xi (d) X5 (N) X3 Xu Xs (mm) Xs (cm) X7 (°) Xs (cm) Xo (N)
I 40.2 25.2 2.0 24.0 3.9 3.9 48.9 14.9 100.3
il 39.8 30.1 22 34.4 4.2 6.0 44.0 16.3 185.4
11 382 24.0 2.1 28.7 42 45 30.3 19.4 144.6
v 38.7 25.9 2.0 22.8 3.9 3.5 324 14.0 65.0
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Correlation and Path Analysis of Aerial Root Traits
and Lodging Resistance in Maize Inbred Lines

Wang Jing, Wang Zhihong, Hou Xianjun, Ai Zhenguang, Yan Lihui,
Wang Changliang, Zhang Guohe, Chang Jianzhi

(Hebi Academy of Agricultural Sciences, Hebi 458031, Henan, China)

Abstract  To investigate the characteristics of aerial roots in maize inbred lines with different genetic
backgrounds and their relationship with lodging resistance, 56 maize inbred lines were used as experimental
materials. Eight aerial root traits were comprehensively analyzed using correlation analysis, path analysis, and
cluster analysis. Stalk anti-thrust was measured using a plant stem strength tester as an evaluation index for
lodging resistance, and the relationship between aerial root traits and lodging resistance was analyzed. The results
showed that the coefficients of variation (CV) for all aerial root traits were relatively large, with the CV of the
aerial root angle being the largest (31.70%) and that of the aerial root emergence time being the smallest
(10.77%). Among the aerial root traits, all except emergence time and puncture resistance exhibited significant
correlations with one another. Specifically, the number of aerial roots and the aerial root anchoring radius were
highly significantly and positively correlated with stalk anti-thrust, with correlation coefficients of 0.560 and
0.522, respectively. Additionally, aerial root puncture resistance and the number of aerial root tiers also showed
significant positive correlations with stalk anti-thrust. Path analysis indicated that both the direct and indirect
effects of the number of aerial roots and the aerial root anchoring radius on the lodging resistance evaluation
indicators were relatively large. Therefore, strengthening the selection and improvement of these two traits in
lodging resistance breeding would help enhance the lodging resistance of maize varieties. Cluster analysis
classified the tested inbred lines into four groups. Inbred lines in Group II, such as Xun M6968 and LH190, were
characterized by high mean values for both stalk anti-thrust and aerial root traits, providing a germplasm
foundation for the breeding of new lodging-resistant varieties.
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