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Abstract: Ear rot is one of the most devastating diseases in maize production in China, which seriously
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ear rot. Using silk channel inoculation, 346 maize inbred lines were identified and evaluated for resistance to
Fusarium ear rot ( FER ) and Gibberella ear rot ( GER ) ( caused by Fusarium verticillioides and F. graminearum ,
respectively ) at two sites in Changping, Beijing and Sanya, Hainan. A comprehensive analysis of the data
from the two sites showed that there were 1, 43, 106, 147 and 49 accessions exhibiting high resistance ( HR ) ,
resistance ( R ), moderate resistance ( MR ), susceptibility ( S ), and high susceptibility ( HS ) to FER, accounting
for 0.3%, 12.4%, 30.6%, 42.5%, and 14.2% of the total 346 materials, respectively, and there were 10, 32, 55,
79, and 170 accessions exhibiting HR, R, MR, S, and HS to GER, accounting for 2.9%, 9.3%, 15.9%, 22.8%,
and 49.1% of the total 346 materials, respectively. Forty-five maize inbred lines exhibited HR, R, or MR to both
FER and GER. Among them, line 15-TL-1224 exhibited HR to both FER and GER, PT351-1 and 18-QTL-25
exhibited HR to GER and R to FER, and lines 18-QTL-04, 18-YJY-18, 18-YJY-02, and 18-HDY-14 exhibited
R to both FER and GER, which were all precious resources resistant to ear rot. The correlation analysis of FER
and GER resistance among the above 45 resistant accessions and 144 susceptible germplasms was conducted. The
correlation coefficient between FER and GER resistance among the 45 resistant accessions was 0.24, while that
among the 144 susceptible germplasms was -0.16. Using 40 pairs of polymorphic SSR primers, 183 alleles ( Na )
were amplified in 41 resistant lines, with polymorphic site percentage ( PPB ) of 100.00%. The average number of
alleles ( Na ), effective allele number ( Ne ), Nei's gene diversity ( / ), and Shannon’s information index ( 7 ) were
3.7556,7.6923,0.6596,and 1.4458 ,respectively. The average polymorphic information content ( PIC ) was 0.326,
varying from 0.0513 to 1.0000 for each marker. Using UPGMA cluster analysis, the 41 resistant accessions were
divided into 7 subgroups, namely PB, Lan, unknown, PA, LRC, BSSS, and TSPT, which exhibited high genetic
diversity among the 41 inbred lines. The PA subgroup and PB group contained the most numerous resistant
germplasms. The results would provide guidance and reference for the selection and utilization of resistance
sources in breeding.

Key words: maize germplasm; Fusarium ear rot; Gibberella ear rot; resistance identification; genetic

diversity
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A': susceptible to Fusarium ear rot, B: resistant to Fusarium ear rot, C: susceptible to Gibberella ear rot, D: resistant to Gibberella ear rot
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Fig. 1 Symptoms of maize ear rot in the field
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Table 1 Maize germplasm with high resistance, resistance, and moderate resistance to Fusarium ear rot and Gibberella ear rot
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SR SR Fusarium ear rot Gibberella ear rot
Accession Name Origin itk et itk ot
number

Scale Resistance Scale Resistance

0L030592 PT351-1 ik 2.6 bt 1.1 [0
0L030621 Y S516 a4 3.3 i 4.5 L
0L030632 LYY C148 bEE[A 3.0 S 4.7 i
0L030651 CNHS17010 b 2.8 bt 4.2 ST
0L030658 CNHS17017 bEE[A 4.8 gL 4.2 LT
0L051068 64964 e 3.8 it 3.8 LRETN
0L051209 YIY-1 e 5.0 it 5.4 LRSI
0L051230 DF1089-2 e 5.4 it 3.5 Bt
0L051248 HMYL-8 B 5.0 L 3.6 i
0L051263 RA465 NESLY 2.3 e 5.3 it
0L051277 DK167 N 44 GRS 3.7 i
0L051278 YIY-2 S 3.3 i 3.9 it
0L051281 64162 e 45 SR 3.6 LT
0L051295 DS2108 e 4.4 GEE7IN 5.1 LT
0L051300 Q006 N 43 GEE7N 52 LRSI
0L051305 15-TL-1224 e 1.0 [ 1.3 =5
0L051318 18-QTL-23 AEuy 4.6 GRETIA 53 it
0L051327 55441-1 e 3.7 i 1.6 bt
01051331 18-YJY-17 e 55 LRSI 33 bt
0L051334 55444-1 RS 3.4 ¥t 4.3 i
0L051338 18-YJY-18 BEdin 3.0 i 3.2 Bt
0L051339 55445-1 e 2.6 £ 4.0 LT
0L051344 18-HDY-27 e 32 bt 5.5 LT
0L051345 55442-1 e 3.0 e 4.5 LRETN
0L051352 18-YJY-15 e 49 it 5.3 GRETN
0L051354 18-YJY-02 AE 32 £ 2.3 Bt
0L051356 18-YJIY-11 NESLY 5.0 RS 5.5 it
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A Sk Fusarium ear rot Gibberella ear rot
Accession Name Origin itk et itk ot
number
Scale Resistance Scale Resistance
0L051361 18-QTL-25 NESLY 3.4 e 1.3 =R
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Table 2 Number of maize germplasm from different areas with different resistance to Fusarium ear rot and Gibberella ear rot

e SR R B ik Resistance

Disease Origin Number of accessions B HR PR 4 MR &S B HS

PRI T AL 68 0 5 18 34 10

FER e 231 1 29 77 98 26
BT 47 0 8 11 15 13

RAHRALEEE ] 68 4 3 14 19 28

GER SEn 231 5 26 34 44 122
FIETL 47 1 3 7 14 22
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Fig. 4 Correlation analysis of FER and GER resistance
among 45 maize accessions with moderate or
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Schedulel Identification of 346 maize germplasm resistant to Fusarium ear rot and Gibberella ear rot

A PRAAIR N Fusarium ear rot AAFAOTEER  Gibberella ear rot
G—RS =R
Accession number Name

Average disease grade Resistance Average disease grade Ptk Resistance

0L030592 PT351-1 2.6 R 1.1 HR
0L030593 M41 7.4 S 73 S
0L03059%4 YH-3 7.0 S 8.0 HS
0L030595 75848 6.0 S 7.5 S
0L030596 RS 9.0 HS 6.3 S
0L030597 g 58 6.3 S 8.7 HS
0L030598 BT 5158 3.5 MR 6.8 S
0L030599 FLHT 13W63 7.8 HS 6.2 S
0L030600 W 13WI154 7.4 S 5.5 MR
0L030601 P 13W169 4.6 MR 7.4 S
0L030602 B 131482 6.2 S 4.0 MR
0L030603 P 13W190 4.2 MR 5.8 S
0L030604 FPE 141154 6.0 S 8.4 HS
0L030605 LT 13NB78 4.6 MR 8.5 HS
0L030606 FLE 14185 4.6 MR 8.6 HS
0L030607 Y 14192 2.6 R 8.6 HS
0L030608 B 141109 7.6 HS 8.5 HS
0L030609 FH 156271 2.5 R 6.1 S
0L030610 LT 4053 5.8 S 8.3 HS
0L030611 P 4093 6.3 S 9.0 HS
0L030612 B 8138 73 S 1.0 HR
0L030613 LT 8338 5.6 S 3.9 MR
0L030614 LW 8827 5.9 S 7.6 HS
0L030615 LT RO 3.6 MR 6.1 S
0L030616 B S220 6.0 S 3.0 R
0L030617 H S225 7.4 S 8.1 HS
0L030618 LT S320 5.6 S 5.5 MR
0L030619 LT S338 6.7 S 4.5 MR
0L030620 H S413 6.7 S 4.4 MR
0L030621 LT S516 33 R 4.5 MR
0L030622 BT S560 4.4 MR 7.5 S
0L030623 LT S573 7.2 S 7.6 HS
0L030624 ¥ H601 8.2 HS 6.4 S
0L030625 F% H631 8.1 HS 8.8 HS
0L030626 % H672 4.4 MR 7.5 S
0L030627 H% H674 52 MR 8.0 HS
0L030628 BT C36 6.8 S 7.7 HS
0L030629 FHE C38 4.8 MR 8.5 HS



0L030630
0L030631
0L030632
0L030633
0L030634
0L030635
0L030636
0L030637
0L030638
0L030639
0L030640
0L030641
0L030642
0L030643
0L030644
0L030645
0L030646
0L030647
0L030648
0L030649
0L030650
0L030651
0L030652
0L030653
0L030654
0L030655
0L030656
0L030657
0L030658
0L030659
0L051059
0L051068
0L051195
0L051196
0L051197
0L051198
0L051199
0L051200
0L051201
0L051202
0L051203
0L051204
0L051205
0L051206

SEW/S
SE/N
CNHS17001
CNHS17002
CNHS17003
CNHS17004
CNHS17005
CNHS17006
CNHS17007
CNHS17008
CNHS17009
CNHS17010
CNHS17011
CNHS17012
CNHS17013
CNHS17014
CNHS17015
CNHS17016
CNHS17017
CNHS17018
CFNKY-5
64964
DK127
L&]|
CL020
HMYL-11
JE AR 08229
HMYL-17
YIY-4
15-LH-5
HMYL-5
2649
V1774
F2564

6.3
7.3
3.0
7.5
7.0
7.0
4.8
8.6
7.8
7.0
7.7
7.4
39
7.5
3.6
6.5
7.4
4.6
3.8
7.4
6.9
2.8
6.9
7.9
7.3
6.0
4.8
7.6
4.8
4.1
6.3
3.8
5.6
7.0
6.5
8.0
5.0
6.5
6.0
6.0
8.1
8.5
7.0
4.8

MR

HS

HS

HS

MR

MR

MR

MR

MR
HS
MR

MR

MR

HS

MR

HS

HS

MR

6.2
2.1
4.7
2.9
6.0
5.1
6.0
8.9
7.9
9.0

5.8
8.0
5.5
8.4
8.0
8.3
8.5
7.7
5.3
1.4
4.2
5.1
79
8.2
6.6
59
9.0
4.2
6.4
3.0
3.8
6.7
8.8
32
8.0
79
6.3
8.5
9.0
5.4
6.5
8.6
9.0

MR

HS
HS
HS

HR

HS
MR
HS
HS
HS
HS
HS
MR
HR
MR
MR
HS

HS

HS

MR

MR

HS

HS

HS

HS
HS

MR

HS

HS



0L051207
0L051208
0L051209
0L051210
0L051211
0L051212
0L051213
0L051214
0L051215
0L051216
0L051217
0L051218
0L051219
0L051220
0L051221
0L051222
0L051223
0L051224
0L051225
0L051226
0L051227
0L051228
0L051229
0L051230
0L051231
0L051232
0L051233
0L051234
0L051235
0L051236
0L051237
0L051238
0L051239
0L051240
0L051241
0L051242
0L051243
0L051244
0L051245
0L051246
0L051247
0L051248
0L051249
0L051250

15-4:40) 54
DK76
YJY-1
RA412
RA416

BERD-31

BERD-30
DK 1372
YJIY-3
PA020
52843
15-LH-1

HMYL-15

B317 GEED
15-LH-23
LAO16
F220
LAO12

K727 (FD
DK95
64984
HYO01
HMYL-4

DF1089-2
RA417

HMYL-16
DS1467
F319

8628(RxH)
RA413
PAO15
F314
H104
RA461
64161
64158

96287 (B
V2166

HMYL-12
HMYL-3

HMYL-10
HMYL-8
6417

HMYL-9

5.7
5.8
5.0
7.8
7.0
3.0
6.0
43
4.0
5.5
4.0
3.0
5.8
4.1
4.0
6.7
5.7
4.9
3.8
6.0
59
59
7.3
5.4
5.3
5.9
7.5
32
6.0
79
6.5
4.7
7.3
7.0
5.0
6.5
7.0
5.5
6.7
8.2
6.1
5.0
7.5
8.1

MR

HS

MR
MR
MR

MR

MR

MR

MR

MR

MR

MR

HS

MR

MR

HS

MR

HS

5.5
7.8
5.4
8.4
9.0
8.1
7.9
7.8
8.3
6.8
9.0
7.5
9.0
8.0
8.9
6.3
8.8
9.0
9.0
9.0
9.0
8.4
7.3
3.5
8.4
9.0
8.7
7.3
59
79
7.8
8.6
9.0
7.7
9.0
7.3
9.0
7.7
8.2
6.8
6.6
3.6
9.0
6.0

MR
HS
MR
HS
HS
HS
HS
HS

HS

HS

HS
HS

HS

HS
HS
HS
HS
HS

HS

HS
HS

HS

HS
HS
HS
HS
HS

HS

HS
HS

HS

MR

HS



0L051251
0L051252
0L051253
0L051254
0L051255
0L051256
0L051257
0L051258
0L051260
0L051261
0L051262
0L051264
0L051265
0L051266
0L051267
0L051268
0L051269
0L051270
0L051271
0L051272
0L051273
0L051274
0L051275
0L051276
0L051277
0L051278
0L051279
0L051280
0L051281
0L051282
0L051283
0L051284
0L051285
0L051286
0L051287
0L051288
0L051289
0L051290
0L051291
0L051292
0L051293
0L051294
0L051295
0L051296

F3960
HY08
DK 1398
CFNKY-1
DS2168
CFNKY-2
HMYL-13
DS920
64163
DK173
PA030
HY07
DK705
64188
T 105
2506
DF1280
DK603
2516
HMYL-14
CFNKY-3
DK755
C632
2637
DK167
YJY-2
64159
HMYL-19
64162
17405-1
HMYL-18
2501
DK699
DS2257
DK48
64366
7 R59(R*P)
F3814
DK741
PAO11
F382
F560
DS2108
LAO11

6.6
6.4
5.6
5.7
4.7
39
6.8

4.5

24
4.1
39
33
57
7.7
8.3
45
34
4.3
5.1
39
4.7
53
57
4.4
33
57
52
45
75
52
6.2
34
6.5
36
72
33
5.8
6.1
2.8
7.8
6.8
44

5.9

MR

MR

MR

MR

MR

HS
HS

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

HS

MR

8.8
7.8
8.8
7.8
8.1
6.8
8.5
8.0
8.4
8.6
8.1
8.5
7.3
8.9
5.8
6.6
8.0
9.0
8.4
8.3
9.0
9.0
5.8
6.9
3.7
3.9
8.9
7.6
3.6
8.9
7.0
5.6
7.5
7.2
9.0
8.9
8.0
4.1
8.3
6.0
8.3
8.3
5.1

8.5

HS
HS
HS
HS

HS

HS
HS
HS
HS
HS

HS

HS

HS
HS
HS
HS
HS

HS

MR
MR
HS
HS
MR

HS

HS

HS
HS
HS
MR

HS

HS
HS
MR

HS



0L051297
0L051298
0L051299
0L051300
0L051301
0L051302
0L051303
0L051304
0L051305
0L051306
0L051307
0L051308
0L051309
0L051310
0LO051311
0L051312
0L051313
0L051314
0L051315
0L051317
0L051318
0L051319
0L051320
0L051322
0L051323
0L051324
0L051325
0L051326
0L051327
0L051328
0L051329
0L051330
0L051331
0L051332
0L051333
0L051334
0L051335
0L051336
0L051337
0L051338
0L051339
0L051340
0L051341
0L051342

15-LH-25
2015-M-19
DK1137
Q006
PA029
PA180
A83(F83)
CFNKY-4
15-TL-1224
HMYL-7
LA061
PAO13
M67
7490 i%
HMYL-20
64160
LA070
F613
18-QTL-08
18-YJY-07
18-QTL-23
18-QTL-29
15-LH-9
18-MYL-04
BERD-13
%1723
£ 17-1-71
79719
55441-1
55449-1
18-YJY-06
18-YJY-23
18-YJY-17
17-040
18-YJY-10
55444-1
79615
79611
17-001
18-YJY-18
55445-1
55436
79705

18-YJY-20

7.3

8.2
4.3
3.6
7.0
5.0

7.0

4.6
6.6
8.1
6.7
4.1
8.4
59
53
8.8
59
4.7
4.6
34
8.7
55
8.8
7.6
3.0
6.5
37
2.1
5.8
4.8
5.5
5.7
7.4
34
5.0
7.0
6.2
3.0
2.6
5.0
8.5
5.8

HS
MR

MR

MR

HR

MR

HS

MR

HS

MR

HS

MR

MR

HS
MR
HS

HS

MR

MR

MR

HS

7.9
8.0
8.9
52
8.7
8.2
7.5
7.0

6.9
8.6
8.8
9.0
8.7
7.5
3.8
8.7
7.6
2.9
9.0
53
8.3
7.3
9.0
3.7
6.0
9.0
8.3

7.8
8.0
8.2
3.3
5.3
6.2
43

8.4

9.0
32
4.0
8.9
7.1

7.0

HS
HS
HS
MR
HS

HS

HR

HS
HS
HS

HS

MR
HS

HS

HS

MR

HS

HS

MR

HS

HS

HS

HS

HS

MR

MR

HS

HS

MR

HS



0L051343
0L051344
0L051345
0L051346
0L051347
0L051348
0L051349
0L051350
0L051351
0L051353
0L051354
0L051355
0L051356
0L051357
0L051358
0L051359
0L051360
0L051361
0L051362
0L051363
0L051364
0L051365
0L051366
0L051367
0L051368
0L051369
0L051370
0L051371
0L051372
0L051373
0L051374
0L051375
0L051376
0L051377
0L051378
0L051379
0L051380
0L051381
0L051382
0L051383
0L051384
0L051385
0L051386
0L051387

79687
18-HDY-27
55442-1
55438-1
55435-1
18-QTL-18
18-MYL-03
55446-1
55440-1
18-YJY-19
18-YJIY-02
18-QTL-28
18-YJY-11
18-MYL-06
18-YJY-12
55240-1
18-MYL-05
18-QTL-25
18-YJY-09
18-YJY-16
55235
18-MYL-01
55448-1
18-YJY-00
17-045
55437-1
79781
18-QTL-13
18-YJY-13
18-QTL-14
18-QTL-27
55434
18-QTL-01
18-HDY-28
79792
18-YJY-24
18-YJY-03
18-QTL-20
18-QTL-09
18-MYL-09
£ 17-1-64
18-YJY-21
BERD-2

18-QTL-16

33
32
3.0
74
6.6
59
2.3
56
75
34
3.2
8.0
5.0
4.0
3.8
6.3
6.2
34
5.0
43
6.0
44
6.1
59
72
4.4
53
4.7
6.9
55
4.6
3.8
5.1
74
6.3
45
6.7
6.9
6.1
5.0
3.8
6.5
59
6.4

~ B =

»n

HS

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

MR

9.0
5.5
4.5
8.5
9.0
72
8.5
8.4
8.6
6.8
23
3.4
5.5
6.2
9.0
8.4
4.1

8.5
52
4.7
4.7
7.5
7.3
8.6
6.9
39
1.4
9.0
9.0
3.8
6.3
4.7
2.8
2.9
3.5
8.9
33
3.4
3.5
8.8
8.5
43

7.5

HS
MR
MR
HS

HS

HS
HS

HS

MR

HS
HS
MR
HR
HS
MR
MR

MR

HS

MR
HR
HS
HS

MR

MR

HS

HS
HS

MR



0L051388
0L051389
0L051390
0L051391
0L051392
0L051393
0L051394
0L051395
0L051396
0L051397
0L051398
0L051399
0L051400
0L051401
0L051402
0L051403
0L051404
0L051405
0L051406
0L051407
0L051408
0L051409
0L051410
0L051411
0L051412
0L051413
0L051414
0L051415
0L051416
0L051417
0L051418
0L051419
0L051420
0L051421
0L051422
0L051423
0L051424
0L051425
0L051426
0L080773
0L080774
0L080775
0L080776
0L080777

18-YJY-01
18-MYL-12
& 17-2-25
18-MYL-13
18-MYL-10
2 17-1-69
18-QTL-12
64982
18-QTL-04
F2644
BERD-33
18-HDY-05
18-HDY-09
2015-M-26
ER 14-04
18-QTL-10
BERD-36
18-QTL-07
BERD-35
18-HDY-20
18-QTL-03
18-MYL-11
18-HDY-32
£ 17-2-8
16628-2
F1860
18-HDY-03
18-HDY-25
18-QTL-06
64978
18-QTL-05
& 17-2-12
18-MYL-14
18-HDY-29
18-QTL-11
18-HDY-26
& 17-1-61
18-QTL-02
18-HDY-14
T5121
T5695
T5711
T5863
T5956

5.2
6.5
7.5
5.0
8.3
7.0
6.0
7.8
33
7.2
8.7
7.4
3.8
72
75
4.6
8.6
7.2
6.5
8.1
33
6.5
7.8
7.4
4.3
6.3
5.4
5.4
5.6
59
4.3
5.7
5.2
4.7
59
7.9
7.0
5.0
3.1
6.2
6.8
3.1
7.6
5.7

MR

MR

HS

HS

MR

MR

HS

HS

MR

MR

MR

MR

MR

MR

HS

MR

HS

2.0
6.6
33
9.0
6.5

24
2.6
8.1
4.3
9.0
8.4
9.0
8.9
59
8.1
8.7
8.7
7.8
8.1
9.0
8.9
8.5
8.0
8.5
8.1
8.9
8.6
3.1
4.9
4.7
72
22

7.4
7.2
7.3
8.0

HS

HR

MR

HS
MR
HS
HS
HS

HS

HS
HS
HS
HS
HS
HS
HS
HS
HS
HS
HS
HS

HS

MR

MR

HS



0L080778
0L080779
0L080780
0L080781
0L080782
0L080783
0L080784
0L080785
0L080786
0L080787
0L080788
0L080789
0L080790
0L080791
0L080792
0L080793
0L080794
0L080795
0L080796
0L080797
0L080798
0L080799
0L080800
0L080801
0L080802
0L080803
0L080804
0L080805
0L080807
0L080808
0L080809
0L080810
0L080811
0L080812
0L080813
0L080814
0L080815
0L080816
0L051263
0L051352
0L080806
0L080817
0LO080818

0L080819

T6897
T6903
T7088
T7089
T7131
T7308
T33162
T33319
T23647
T23797
T23923
T23942
T33282
T33400
T33465
KL2
T33685
T3021
T1373
FH1
FH2
hno
fn 44
LIMAS1
L3 605
L3 607
L3 2248
M E
&M
891216
KL6
KLI
B6
1187
385-1
1058-1
HBI10
HB450
RA465
18-YJY-15
94YRK22
HA549
HA608

HA746

3.7
8.2
3.4
8.6
6.0
7.3
5.4
5.8
6.0
35
6.3
8.7
2.7
8.5
5.7
7.0
35
3.7
3.9
5.3
2.9
5.8
8.3
3.7
8.5
8.0
3.4
5.3
6.9
3.4
8.2
4.3
8.8
8.9
4.8
5.5
6.1
5.6
2.3
4.9
4.8
7.4
8.2

79

MR

HS

HS

HS

HS

MR
MR

MR

HS
MR
HS

HS

MR

HS
MR
HS
HS
MR

MR

MR

MR

HS

HS

7.0
7.6
7.5
8.6
8.5
4.9
7.9
5.1
7.3
9.0
9.0
8.0
8.7
8.7
9.0
53
7.4
8.9
7.4
5.3
8.3
9.0
2.7
4.0
6.2
8.4
8.1
6.4
3.3
8.0
59
8.4
9.0
8.7
7.3
2.8
5.4
8.7
53
5.3
39
6.3
7.7
6.0

HS

HS
HS
MR
HS

MR

HS
HS
HS
HS
HS
HS

MR

HS

MR
HS

HS

MR

HS

HS

HS

HS
HS

HS

MR
HS
MR
MR

MR

HS




