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Identification for Ear Rot Resistance against Fusarium
graminearum in Maize Germplasm
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Abstract: Maize ear rot is a serious fungal disease that destabilizes maize production in the producing areas.
Exploration of resistant-conferring germplasm resource and incorporation in maize varieties are the economical-
friendly and effective measure to control this disease. In this study, 324 maize germplasm accessions were tested
for ear rot resistance in Tongzhou and Xiaotangshan of Beijing by infiltrating Fusarium graminearum into the ear
puncture. A positive correlation between resistance severities at the two environments was observed. Nine inbred
lines ( 0Q603, Bai Huang-hun, PI 539921, Mo17, PI 406119, F321, X178, B09 and PHG39 ) showed highly
resistant ( HR ), while 37 lines showed resistant (R ). Based on the outcome of genetic classification, the maize
lines from P group were observed showing overall higher resistance, followed by lodent and X group. No obvious
trend on the resistance distribution was detected in other populations. Collectively, this study identified additional
germplasm resource that conferred ear rot resistance, and provided materials valuable for disease resistance
breeding and theoretical research.
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Table 1 Classification and evaluation standard of resistance

to ear rot of maize

SRR LA

EREETEGON PUEE S
Tty (%) - )

) . Mean rating Resistant

Rating scale Area ratio of .
. scale evaluation

diseased

1 0~1 <15 Pt HR

3 2~10 1.6~3.5 HLR
5 11~25 3.6~5.5 f MR

7 26~50 5.6~7.5 &S
9 51~100 7.6~9.0 & HS

R TR AR LA SR g TR o S T AR LE £

Disease area ratio refers to the proportion of ear rot to total area
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Table 2 Identification results of ear rot resistance against I
graminearum in maize germplasm

I /N
Tongzhou Xiaotangshan
wIEgON
Rating  CUEPHTpmem mumer o mseR s
scale Resistant gt fil (%) B Bl(%)
Number Percentage  Number Percentage
of lines of total of lines of total
1 Pt HR 25 7.72 27 8.33
3 PR 53 16.36 71 21.91
5 MR 107 33.02 91 28.09
7 &S 99 30.56 91 28.09
9 =/ HS 40 12.35 44 13.58

HE— 0 B, FEPUPETEM A HR R MR .S,
HS 3% 5 /™25 ) 0 5T 9 5 v, T 9 17 ) A [
() 38 Z& o 38 M [0 1 LU 3 4331 R 36.00%
30.19%.31.78% ,32.32% H1 42.50%, i /) 7 111 [A]
2 ) H 1 EE B 43 5 A 33.33% . 22.54% . 37.36%
35.16% F1 38.64%. 7E i JH % %E 4 HR (1) 25 4y H
LEM, NG FRI N HR A 91 R A 10 43,
MR FI S (933t 6 1 MiE/INAILEE N HR 1) 27
MHZ R AEEIMNEIR N HR A 9 . RA 13 17,
MR A7 5 1y, oI A A8 R R EK AL RIS AR
A RAEL T BT ) 52 PR R 5
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Table 3 Evaluation of maize inbred lines for resistance to F. graminearum was above rated R level in both breeding sites

M NG
HAZ &R Tongzhou Xiaotangshan
Inbred lines SEETR BUHEIN SEER EIN LAy
Mean scale Resistant evaluation Mean scale Resistant evaluation

T #7R Baihuanghun 1.00 Pt HR 1.00 =Pt HR
172 Chong72 1.00 L HR 3.00 LR
PI 539921 1.22 ¥t HR 1.20 T HR
PH4CV 1.25 Pt HR 3.00 iR
Mol7 1.29 Pt HR 1.29 =Pt HR
75 80-1 Su80-1 1.29 ¥t HR 2.33 LR
3319 Qi319 1.29 Pt HR 3.00 PR
F321 133 ¥t HR 1.00 Pl HR
G476 1.33 ¥t HR 1.57 LR
LH1 1.40 =P HR 2.00 iR
Fii F349 RF349 1.44 ¥t HR 2.60 LR
PHG39 1.50 P HR 1.00 ¥ HR
PI 406119 1.50 =Pt HR 1.00 =¥T HR
0Q603 1.50 Pt HR 1.20 =Pt HR
B09 1.50 ¥t HR 1.40 P HR
X178 1.50 P HR 1.50 #¥t HR
FlI4E 9 Liweio 1.50 ¥ HR 1.80 LR
107 Yel07 1.50 =Pt HR 2.00 LR
CN1483 1.50 ¥t HR 2.33 B R
BEZ 19 Wanxil9 1.57 PR 1.40 ¥t HR
A< 92-67 Shennong92-67 1.67 MR 1.00 =Pt HR
846 Ji846 1.67 PR 2.20 BLR
LH149 1.75 PR 1.25 =Pt HR
MC0304 1.80 PR 2.40 LR
LH150 1.86 B R 1.00 Pt HR
9010 2.00 HLR 1.57 iR
PHT22 2.33 PR 1.00 =Pt HR
C103 2.43 PR 2.00 PR
LS02 2.50 HLR 2.33 iR
PHZ51 2.56 PR 1.40 =Pt HR
% 25 Duo25 2.60 B R 1.33 Pl HR
PHK74 2.60 HLR 3.00 iR
YF121 2.67 PR 3.00 L R
B 167-1 Kenzil67-1 2.75 Hi R 2.00 HR
831 3.00 PR 1.00 =P HR
1 16 Zhongl6 3.00 MR 1.00 =Pt HR
C8605 3.00 B R 1.25 Pt HR
I 724 Jing724 3.00 PR 1.33 Pt HR
11 5493 Zhong5493 3.00 PR 1.40 =Pt HR
NS501 3.00 PR 1.67 PR

LH93 3.00 PR 2.00 PLR
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Fz3(&)
SRl ANz
SRR Tongzhou Xiaotangshan
Inbred lines SFEETR BUrEIN R SR iy
Mean scale Resistant evaluation Mean scale Resistant evaluation

135 3.00 HiR 3.00 iR
H8431 3.00 PR 3.00 HLR
F 5 Feng5 3.33 PR 1.00 Pt HR
G80 3.33 HiR 3.40 PR
D9B 3.50 PR 1.67 HLR
PHN29 3.50 iR 3.00 BLR
}1 451 Zhongd51 3.50 PR 3.33 iR

AR A8 B N B )P B MR R R

The inbred lines in this table are arranged according to the mean scale identified in Tongzhou
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Fig.1 Phylogenetic trees of maize germplasm base on 40 SSR sites
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Fig.2 Distribution of resistance of different groups of maize germplasm to . graminearum
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