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Effects of Inoculation Methods and Inoculation Period on Resistance

Evaluation of Ear Rot Diseases across Maize Hybrids
MENG Bing"?, WANG Shan-hong’, LI Wen—xue’, LIU Jia—cheng’, TANG Ji-hua', GUO Zi—feng’
(1. College of Agronomy, Henan Agricultural University /
National Key Laboratory of Wheat and Maize Crop Science, Zhengzhou 450046;
2. Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: This study aimed to evaluate resistance of maize to Fusarium verticillioides ear rot(FER) by compar-
ing different inoculation methods and periods using three combinations of maize crosses: high resistance X high resis-
tance, high resistance X high susceptible and high susceptible X high susceptible. In the summer of 2022, maize was
inoculated at 5 d, 10 d and 15 d after silking by kernel injection and two—toothpicks in Shunyi, Beijing and Xinx-
iang, Henan, respectively. The results showed that the average FER severity by kernel injection was 6.3%, 3.9% and
1.8% higher than that by two—toothpicks method at 5 d, 10 d and 15 d after silking, respectively. Inoculation at 5 d
after silking, there was no significant difference between different hybrids by kernel injection method, but there was
highly significant difference by two—toothpicks method(P<0.01). Inoculation at 10 d and 15 d after silking showed
highly significant differences(P<0.01) between different hybrids by kernel injection method, but not significant by
two—toothpicks method. In conclusion, it is recommended to inoculate at 5 d after silking by the two—toothpick meth-
od, while inoculation at 10-15 d after silking by the kernel injection method.

Key words: Maize; Fusarium verticillioides ear rot; Resistance evaluation; Inoculation method; Inoculation pe-
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Table 1  Nine maize hybrids and their pedigrees

Pt ke RN YA
Hybrid Pedigree Hybrid type
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MF07 5311xPHW43 e e 1
MF08 T 63XPHW43 (SR EY
MF09 CMLA473xPHW43 o o<
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Fig.2 Number of maize ears with different FER under different inoculation methods
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Table 2 Analysis of variance for different inoculation methods and periods

ab H ISWIE ¥ Jr FiH PAi
Treatment Df SS MS F value P value
ENEE e 4 1582.193 395.548 3.985 0.004%
FEAh T 4 2 412.374 206.187 2.017 0.136
FEFN I 1 1440.559 1440.559 14.515 0.0007%*
ENEEGRE RSP HNE 8 856.352 107.044 1.047 0.403
ENGIE = e 2 LirpvS 4 978.192 244.548 2.464 0.047*
FERPI AN 5 ik 2 1165.555 582.778 5.872 0.022%*

T+ 3R P<0.05, #+KR P<0.01, [,
Note: *means P<0.05, **means P<0.01. The same below.
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Table 3 Analysis of variance for inoculation periods under different inoculation methods

B R 7 W1
ib Kernel injection method Two—-toothpicks method
Treatment HEEE R ¥ Jr F1H P{H HEgE  RrE ¥y FiE P{H
Df SS MS F value P value Df SS MS F value P value
M A 4 1878.2 469.5 3.1 0.019% 4 662.7 165.7 3.0 0.021%
FEA T 4 2 1168.7 584.4 3.9 0.024%* 2 8.5 43 0.1 0.925
FEFIFIAS d) 4 2157.2 539.3 1.3 0.292 4 516.9 129.2 4.1 0.010%*
FEFIBFHA(10 d) 4 516.9 129.2 4.1 0.010%* 4 246.6 61.7 1.4 0.259
FERPETHI(15 d) 4 400.5 100.1 4.9 0.004%* 4 711.1 177.8 1.8 0.154

2.3 EXREEHKSEEMHEEZNEXEDHT
FALERFE IR S IR 1Ly B R R
K5 TR S B SR (P<0.05) , DR 5 A 75K

510 B AN (P<0.05) , BERA TR S 1 PR B S A e 5 A
K (P<0.01) , 17 A 85 5 5 7 ) ol IR 25 G e 2 AH
Xtk
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Table 4  Phenotypic correlation among FER severity and agronomic traits

MXKFRE K O AT TRk [ER A D RIS
Correlation coefficient Ear length Ear diameter ~ Ear row number Kernels per row  100-kernels weigh Yield FER

S -

i 0.164 -

HATEL -0.170 0.410% -

TTRIEL 0.221 0.114 —0.514%* -

HARE 0.631%* 0.395 0.056 -0.402 -

A s -0.258 0.248 -0.291 0.323 -0.058 -

RIETG 0.002 -0.116 -0.197 0.240 -0.322 0.483 -
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