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Evaluation of Lodging Resistance and Selection of Identification
Indexes of Maize Germplasm Resources
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HUANG Ya-qun, CHEN lJing-tang, GUO Jin-jie
( College of Agronomy, Hebei Agricultural University/Hebei Sub-center of National Maize Improvement Center/
Key Laboratory for Crop Germplasm Resources of Hebei, Baoding 071001 )

Abstract: Lodging is one of the main problems affecting the maize production and extension.In this study,
181 maize inbred lines were used for determining 22 characters associating to lodging resistance.Statistical
analysis using the correlation analysis, the principal component analysis, the cluster analysis, the stepwise
discriminate analysis and the ridge regression analysis was deployed for data interpretation.The results of the
correlation analysis showed that 22 characters existed in varying degrees of correlation.The first seven principal
components explained 74.460% of the phenotypic variation with the contribution rates of 25.700%, 12.369%,
9.782%, 8.159%, 7.782%, 5.490% and 5.177%.Four categories were clustered in the 181 maize inbred lines at
a genetic distance of 3.5.Among them, the first class | has 35 inbred lines, the class I has 47 inbred lines, the
class Il has 49 inbred lines, the class IV has 50 inbred lines.The result of stepwise discriminant analysis showed
that 175 maize inbred lines were correctly discriminated and the identification rate was 96.69%.Six maize inbred
lines were incorrectly discriminated and the identification rate was 3.31%, which means that the result of cluster
analysis is accurate and reliable.The hemicellulose content, rind penetrometer strength, third internode length,

third internode diameter, ear height and area of total vascular bundles were selected and the regression model of
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lodging resistance of maize inbred line was established by using the ridge regression method. 35 inbred lines, such
as AHU 24, €220 and 7026B, showed the highest lodging resistance.Thus, the results provided a reference of the
maize lodging resistant germplasm resources, which become valuable in selection of elite germplasm resources in

breeding for the lodging resistance hybrids.

Key words: maize; lodging resistance; principal component analysis; cluster analysis; ridge regression;

comprehensive evaluation
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Fig.1 Phenotypic correlation coefficient between traits
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Table 1 Eigenvectors and percentages of accumulated contribution of principal components
PR T 43 Principal component
Trait 1 2 3 4 5 6 7
YR i CC 0.172 -0.236 0.252 0.151 -0.158 -0.100 0.328
PEFYER & i HC -0.014 -0.016 0.107 0.446 -0.132 0.301 0.563
ARPTFEE R LC 0.003 0.054 -0.010 0.365 -0.475 0.344 0.294
ZEHRE RPS -0.143 0.223 0.123 -0.235 0.357 0.621 0.121
YR BS 0.257 0.125 0.469 -0.378 -0.122 0.389 0.107
553 WK E TIL -0.285 0.487 -0.029 0.340 0.640 -0.046 -0.005
25 3 75 H] HAE TID 0.177 0.047 0.610 ~0.406 0.097 -0.229 0.278
55 4 RIS FIL -0.226 0.512 0.081 0.297 0.607 0.032 0.125
% 4 1A HA%2 FID 0.303 0.184 0.602 -0.486 0.223 -0.191 0.140
Pk PH 0.071 0.514 0.495 0.486 -0.122 -0.043 -0.162
TN EH 0.255 0.257 0.526 0.502 -0.163 -0.306 -0.151
SAEMRZE NGRL 0.015 0.236 0.360 -0.033 -0.400 0.079 -0.282
Pidf 71 PR 0.143 0.276 0.109 -0.042 -0.031 0.455 -0.532
/NYEE A H NSVB 0.720 -0.428 0.155 0.214 0.130 0.056 -0.038
KYEEFEH NLVB 0.717 -0.504 0.135 0.152 0.241 0.079 -0.108
RAEREH NTVB 0.776 -0.513 0.154 0.188 0.215 0.075 -0.087
AN O AL ASVB 0.419 0.692 -0.253 -0.171 -0.279 -0.101 0.080
INERE R TR TASVB 0.804 0.370 -0.127 ~0.059 -0.164 -0.037 0.029
FAS KA O34T L ALVB 0.571 0.488 -0.428 -0.086 -0.026 -0.097 0.186
KAEAE A TR TALVB 0.897 0.023 -0.223 0.032 0.173 -0.001 0.055
A o B A TAVB 0.949 0.138 -0.213 0.005 0.079 -0.013 0.051
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F1(%)

JEIN F2 153 Principal component

Trait 1 2 3 4 5 6 7
B A CSA 0.839 0.162 -0.106 -0.006 0.006 0.122 -0.098
FHIEE EV 5.654 2.721 2.152 1.795 1.712 1.208 1.139
TRk (% ) CR 25.700 12.369 9.782 8.159 7.782 5.490 5.177
Z 5k (% ) CCR 25.700 38.069 47.851 56.010 63.792 69.283 74.460

CC: Cellulose content, HC: Hemicellulose content, LC: Lignin content, RPS: Rind penetromrter strengh, BS: Bending strength, TIL: Third
intemode length, TID: Third intemode diameter, FIL: Fourth intemode length, FID: Fourth intemode diameter, PH: Plant height, EH: Ear height,
NGRL: Number of gas rooting layer, PR : Pushing resistance, NSVB: Number of small vascular bundle, NLVB: Number of large vascular bundle,
NTVB: Number of total vascular bundle, ASVB: Average area of single small vascular bundle, TASVB: Total area of small vascular bundle, ALVB:

Average area of single large vascular bundle, TALVB: Total area of large vascular bundles, TAVB: Total area of vascular bundles, CSA: Cross

sectional area, EV: Eigen value, CR: Contribution rate, CCR: Cumulative contribution rate.The same as below
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Table 2 Classification of lodging resistance in 181 maize inbred lines

SEE

Inbred lines

Rt hxi DH
Group Number D value

I 35 0.533~0.696
I 47 0.469~0.533
Iir 49 0.395~0.469
v 50 0.279~0.395

AHU24 220, 7026B, E200, Sg1533, WN11H, R1656, W222, A801 , WIL901, # & b, Fj 21-3,
J1 9046, P007. S22 . F7584 . XF77 . 68202 . M1016 ., LO61F . i 230, AHU25, SC24-1,L135,4722,
68122, Los-6.y9961 .1t 72 . W9706 . LD61 . Va26 A& K 364 & i 5155 109

AHU17. 5%205.68139.D33A.Y223., 7 444,926, WIL900, 7% 846,DF32.18-599.SC30-1.
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20762 4% 488 . Max.SC11-1, H 330.2369,P138.3335.MO017 ./} 02, M3 . D881, 7% 248 . D886
AHU22, AHUG6,7903E . 928 , AHU26 . e ff 3, Ms71. B4, T24 & 8112 JK#F 4 B4 €521 JHPUF-k |
RI136. J} 599, 433-7,C8605-2. 1473, ¥& 928.P25.GY3, 5¥ 319, B8 . M7, % 1495a, DF27 . M14,
PHT22 .7 803.D1049 ., d140 % 72 FR 58,802, 7922

D20, 58324 . PHM10, 3C # 31413 . L127.LH194, AHU4,9711 ,La2-4 NS501 ., 1145, XOP2 ., ys06 .,
468-3 . FAP1360A %K 1145, AHU19  #5EFPU 3, WIL500, 1313, Z31B.S0082. A554 . 7551 .k 5005,
DF20.PHJ33.1B014. # 832.AHU12.6103.CN104.207.3H2 . H21.XF197,W64a, AHU1S

N42.9058 . AHU13.1614 ¢ fif 4. AHU7.E601.KP3130.XF134.D1139.BM . PH6WC

S7 T T AR G5 5 e RS /N A SR 2 TR T
9 2500 B KT «=0.109>0.05, 1] DL 75 2 1
B, BRI B X At 6 AR EATIA TR 2 Hr . ik
FHAAR HE AL 1A ZR %5, e 28 8 37 11 U5 7 72 D=0.460+
0.017X,+0.016X,+0.020X,+0.014X,+0.027X,,+
0.070X,, , JTFEHRE ZE R*=0.924, LI 1) R*=0.921,
F=352.608, P=0.000<0.01, Jt, J5 ik B H i 7K,
TP 3R GE s B 5 3 T K 5 3 T [
B BEAT A R A S B ERYEZE AT
8 (D {H ) FEAEN B E LR R, LT hriEll

R3 REARDEMBEILRERIFE

Table 3 Description of each group in hierarchical cluster result

JE 1R 6 PRI EHR AT R AR 2 A, TR

f D {E 5 [MHE A 2 [1] /9 34 77 AR 1% 22 RMSE=0.023,
SRR 5 EEAE W) A R AATE G T a7 i ol
VA7 R AT 5 R RS B, 76 S B AR ™ v il R
Tk AL R MPLEIRRE
2.6 MEIREXRBZREHHELLE

ZEA RN R 4 25 E K A3 R KA

S5O, LA 6 M EZMHERAE K F 22 RANFBTEIR
HEE YRR, E— 2D PF M £ oK A 28 RIBLEIR RE
(%£3)

Y EFEARINE B Average of primary value

Esyicd e ey et oy e p s pot e 2
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