E¥1%¥3R ACTA AGRONOMICA SINICA 2022, 48(9): 2155-2167 http://zwxb.chinacrops.org/
ISSN 0496-3490; CN 11-1809/S; CODEN TSHPA9 E-mail: zwxb301@caas.cn

DOI: 10.3724/SP.J.1006.2022.13055

ERMRBFEMNURERESASREBEFOMEBEEES SN
0

Q =4
BWE' EWHME EFR4L' EWNES Hex' WHERE' HEW'
A g KK/AEA! Fww

! / , 100081; >
, 610066; ° , 110161
( ) , 2
( r=0.90) 2018—2020 s , 690
s H446 YCF 2309 1055 Y1723 XF8-3
97085 35 s 5.07% 6 0~0.48,
(2018 2019 2020 ) 2 r 0.03 0.20 0.15, 3
0.20 0.30 0.35,
6 s 690 , 6
0~0.39, 2018 2019 2020 2 r 0.05 0.25 0.29,
;3 r 0.14 0.20 0.13,
17 (H446 MC7528 Y1632 Y1679 1055
97085 ) 690 2 0.52, 2
H446 1055 97085 2

Precise characterization and analysis of maize germplasm resources for resis-
tance to Fusarium ear rot and Gibberella ear rot
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Abstract: Ear rot is a severe disease in maize production in China, which often leads to a considerable decline in yield and quality.
The development and utilization of resistant cultivars is an economical and effective method for controlling ear rot. Resistant
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resources are the material basis for resistance breeding. The methods for precise identification of maize germplasm resistance to
ear rot were optimized and improved. Correlation analysis between silk channel inoculation and ear injection inoculation (trau-
matic inoculation) for screening of maize resistance to ear rot was performed and correlation coefficients (r) were not less than
0.90, indicating high correlation between maize ear rot resistance identified by silk channel and ear injection inoculation. The
precise evaluation of 690 maize accessions resistance to Fusarium ear rot (FER, caused by Fusarium verticillioides) was con-
ducted with silk channel inoculation at six different environments in Changping of Beijing and Xichang of Sichuan from 2018 to
2020. A total of 35 maize resources with stable FER resistance, such as H446, YCF, Liao 2309, Jizi 1055, Y1723, XF8-3, Tie
97085 and so on, were screened out, accounting for 5.07% of total accessions. Correlation coefficients of maize resistance to FER
between any two sites among six different environments varied from 0 to 0.48. The r-values between two sites in 2018, 2019, and
2020 were 0.03, 0.20, and 0.15, respectively. The r-values between pairwise annual comprehensive FER resistance among three
years were 0.20, 0.30, and 0.35, indicating that the resistance reaction of 690 accessions to FER exhibited obvious differences
among different environments. During 2018-2020, 690 maize resources were precisely identified for resistance to Gibberella ear
rot (GER, caused by Fusarium graminearum) with silk channel inoculation at six different environments in Shenyang of Liaoning
and Xichang of Sichuan. Correlation coefficients of GER resistance in 690 maize resources between any two sites among six en-
vironments ranged from 0 to 0.39. The r-values between two sites in 2018, 2019, and 2020 were 0.05, 0.25, and 0.29, respectively,
indicating that the environments had a relatively great influence on GER resistance in maize. The r-values between pairwise an-
nual comprehensive GER resistance among three years were 0.14, 0.20, and 0.13, indicating considerable differences in annual
comprehensive resistance. Seventeen inbred lines (H446, MC7528, Y1632, Y1679, Jizi 1055, Tie 97085, and so on) with stable
resistance to GER at diverse environments were identified. The r-value of 0.52 between FER and GER resistance in 690 maize
germplasm exhibited moderate correlation. The six-point experimental data for FER and GER resistance indicated three maize
inbred lines (H446, Jizi 1055, and Tie 97085) expressed stable resistance to both FER and GSR, which were precious resources
for breeding ear rot resistant varieties or improvement of cultivar resistance.

Keywords: maize germplasm; Fusarium ear rot; Gibberella ear rot; silk channel inoculation; ear injection inoculation; precise
characterization
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Fig.1 Seeding sketch map of maize accessions
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Table 1 Classification of disease score of maize resistance to ear rot

Scale Description

1 0-1% 0-1% of the diseased ear surface

2%-10% 2%-10% of the diseased ear surface
11%-25% 11%-25% of the diseased ear surface
26%-50% 26%-50% of the diseased ear surface
51%-100% 51%—-100% of the diseased ear surface

NoREEEN BV BN 8}
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Table 2 The criteria of evaluation of maize resistance to ear rot

Ear rot score on average Resistance

s <1.5 Highly resistant (HR)
D ERS .
- 1.6-3.5 Resistant (R)
_ 1
ERSA - 3.6-5.5 Moderately resistant (MR)

n
5.6-7.5 Susceptible (S
ERS (ear rot score, ERS), ,p ®) )
7.6-9.0 Highly susceptible (HS)

ERS, (ear rot score on ave-
rage, ERS,); i=1, 1 . n n
| 2 HEREQH
1.8 2.1 C )
Microsoft Excel 2010
R geplot 2 2016—2017 ,
, 690 100
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Fig.2 Correlation analysis between silk channel inoculation and ear injection inoculation for screening of maize resistance to ear rot

A : B: A: Fusarium ear rot (FER); B: Gibberella ear rot (GER).
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Fig.3 Phenotypic characterization of maize resistance to Fusarium ear rot

A: ; B: A: resistant; B: highly susceptible.
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Fig. 4 Correlation analysis between maize resistance to Fusarium ear rot under different environments during 2018-2020

A:3 6 ;B:3

A: pairwise comparisons between any two sites among six ones; B: pairwise comparisons between any two annual comprehensive resistances.
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Table 3 35 maize germplasm with stable resistance to Fusarium ear rot from precise characterization during 2018-2020

2018 2019 2020
Highest Comprehensive Heterotic
Name Changping, Xichang, Changping, Xichang, Changping, Xichang, scale resistance group
Beijing Sichuan Beijing Sichuan Beijing Sichuan
MC9292 5.4 5.0 3.0 5.2 4.0 4.8 5.4 MR SPT
1447 4.6 3.0 5.0 3.6 4.9 4.9 5.0 MR —
Long 1447
1401 4.9 3.9 5.0 52 52 4.4 5.2 MR PB
Long 1401
XF8-3 5.2 2.8 5.0 4.4 4.3 3.7 5.2 MR PB
F0601 4.8 52 5.0 3.8 5.0 2.4 52 MR NSS
Long F0601
H446 33 1.8 5.0 4.7 4.7 2.8 5.0 MR Improved Reid
YCF 4.9 4.2 5.0 3.6 4.6 4.5 5.0 MR —
2309 2.4 4.2 5.0 1.0 3.6 2.5 5.0 MR PB
Liao 2309
5114 4.3 2.4 5.0 3.0 5.0 35 5.0 MR Improved Reid
Liao 5114
Y1723 4.3 3.9 5.0 4.1 3.5 5.2 52 MR SS
HRB16055 — — 5.0 4.8 5.3 4.6 5.3 MR Improved Reid
8160 — — 5.0 5.0 3.7 4.5 5.0 MR Improved Reid
Liao 8160
XH-1 — — 5.0 2.5 5.3 3.9 53 MR Improved Reid
MC5850 4.2 5.0 3.0 5.3 — — 5.3 MR Improved Reid
ly325 4.2 1.6 5.0 4.9 — — 5.0 MR Mixed
1476 4.0 4.7 5.0 5.4 — — 5.4 MR Improved Reid
Long 1476
X47B 5.4 4.2 5.0 5.2 — — 5.4 MR Mixed
13NB75 32 5.0 5.0 5.0 — — 5.0 MR NSS
Jizi 13NB75
14L88 4.1 3.3 5.0 5.3 — — 5.3 MR NSS
Jizi 14188
ZM138 4.0 2.6 5.0 4.2 — — 5.0 MR Improved Reid
T33336 3.8 1.8 3.0 4.6 — — 4.6 MR Improved Reid
HRB16060 3.7 5.1 3.0 5.1 — — 5.1 MR Mixed
HRB16073 3.6 4.8 5.0 5.5 — — 5.5 MR Lan
HRB16159 5.0 4.5 5.0 5.5 — — 5.5 MR Improved Reid
HRB16160 5.2 3.0 5.0 4.4 — — 5.2 MR Improved Reid
1046 5.0 1.8 5.0 5.0 — — 5.0 MR PB
Jizi 1046
1055 4.8 3.1 5.0 3.7 — — 5.0 MR Mixed
Jizi 1055
344 33 5.2 5.0 4.7 — — 5.2 MR Lan

He 344
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2018 2019 2020
Highest Comprehensive Heterotic
Name Changping,  Xichang, Changping, Xichang, Changping, Xichang,  gcale resistance group
Beijing Sichuan Beijing Sichuan Beijing Sichuan
3336 3.9 5.3 5.0 4.9 — — 5.3 MR PB
Shen 3336
337 1.4 5.1 5.0 1.9 — — 5.1 MR PB
Dan 337
97085 4.2 3.6 5.0 3.5 — — 5.0 MR Mixed
Tie 97085
1A407 3.8 3.6 5.0 43 — — 5.0 MR SPT
Liao 1A407
3348 4.6 4.6 5.0 5.3 — — 53 MR Improved Reid
Liao 3348
50014 5.0 2.6 5.0 3.9 — — 5.0 MR Improved Reid
50073 5.2 4.4 5.0 4.7 — — 52 MR Mixed
“ ” 55 K

MR: moderately resistant; SPT: Sipingtou heterotic group; PB: Group B in modern American hybrid; SS: Stiff Stalk; NSS: Non-Stiff Stalk;

s

Lan: Lancaster. The data of heterotic group are provided by “Project of Precise Characterization and Efficient Enhancement of Maize Germ-

plasm” acquired by 55 K chip and whole genome sequencing information.
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Fig. 5 Phenotypic characterization of maize resistance to Gibberella ear rot

A: ; B: A: highly resistant; B: highly susceptible.
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Fig. 6 Correlation analysis between maize resistance to Gibberella ear rot under different environments during 2018-2020

A:3 6 ;B3

A: Pairwise comparisons between any two sites among six ones; B: Pairwise comparisons between any two annual comprehensive resistances.
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Table 4 17 maize germplasm with stable resistance to Gibberella ear rot from precise characterization during 2018-2020

2018 2019 2020
N Highest Comprehensive Heterotic
ame Shenyang, Xichang, Shenyang, Xichang, Shenyang, Xichang, scale resistance group
Liaoning Sichuan Liaoning Sichuan  Liaoning Sichuan
MC7528 5.1 3.9 5.1 1.3 4.4 3.3 5.1 MR NSS
H446 1.9 3.0 4.9 1.0 3.6 1.4 4.9 MR Improved Reid
Y1632 4.8 1.4 5.5 1.9 4.1 3.0 5.5 MR PB
Y1665 2.6 1.8 2.8 1.8 1.5 3.1 3.1 R PB
Y1679 52 4.1 5.3 1.0 2.9 2.3 53 MR SS
HRB16101 4.1 3.2 1.6 1.8 4.1 MR Mixed
M54 4.2 1.5 3.7 3.9 4.2 MR /NSS
Mixed/NSS
ct2273 5.3 2.8 33 3.0 5.3 MR Mixed
MC7495 2.5 3.6 4.7 1.5 4.7 MR Mixed
DXA048 4.7 4.9 5.5 1.8 5.5 MR Mixed
1055 2.4 1.8 5.0 1.8 5.0 MR Mixed

Jizi 1055

-287 5.3 4.0 5.0 2.2 5.3 MR SPT
Si-287

97085 5.3 1.8 5.3 2.2 5.3 MR Mixed
Tie 97085
16SD135 2.0 2.1 5.5 1.6 5.5 MR SS
MYO08N121 3.1 2.4 3.1 R NSS
D26 2.8 2.7 2.8 R —
Padl 3.1 1.7 3.1 R Mixed

MR: moderately resistant; R: resistant; SPT: Sipingtou heterotic group; PB: Group B in modern American hybrid; SS: Stiff Stalk; NSS:
Non-Stiff Stalk.
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