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Abstract In order to identify maize inbred lines resistant to Gibberella ear rot and gray leaf spot in the
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northeast region, a precise evaluation of 523 maize inbred lines resistance to Gibberella ear rot and gray leaf
spot was carried out by field inoculation from 2021 to 2023 and 2022 to 2023, respectively. The experiment
adopted a randomized block design and inoculated Gibberella ear rot pathogen through the needle
puncture inoculation method after 10 d of silking and gray leaf spot pathogen through the perfusion methods
after 9-11 leaves stage. At the wax ripeness stage, the single plant survey method was adopted to
investigate the severity level of Gibberella ear rot disease. At the late milk stage, the whole-line survey
method was adopted to investigate the severity level of gray leaf spot disease. The results showed that: The
inbred line ‘PHRE1’ was stably resistant to Gibberella ear rot from 2021 to 2023. Twenty-three inbred lines
including ‘Dan 598° , ‘JiA 1473’ and ‘LN 1’ exhibited moderate resistance or above within three years,
accounting for 4. 2% of the total materials. The inbred line ‘Dan 299’ was resistant to gray leaf spot disease
for two years. Sixty-seven inbred lines including ‘LH 217’ , “Ji 1037’ and ‘JiA1001’ expressed moderate
resistance or above in two years, accounting for 12. 6% of the total test materials. By comparison analysis,
a total of three inbred lines (*JiA1473’, *A-349’ and ‘M67’) identified were resistant to the two diseases.

This study provided valuable resources and a scientific basis for the cultivation and improvement of resistant
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maize varieties.

Keywords maize; inbred lines; resistance identification; Gibberella ear rot; gray leaf spot
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Fig. 1 Precipitation and average temperature in Gongzhuling from July to September of during 2021- 2023
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Table 1 Classification of disease level of maize

resistance to ear rot

R2 FEAMNEEREOFIETNIRE

Table 2 The criteria of evaluation of maize resistance to ear rot

Va2 Ptk

7 15 2 31 ik Ear rot level Resistance
Level Description <1.5 Bt C(HR) Highly resistant
1.6~3.5 Pt (R) Resistant
> ) g ¥ T F ~
1 J 7 TR ot SRR B TR 026 ~10% 3.6~5.5 3 (MR) Moderately resistant
0%-1% of the diseased ear surface
5.6~7.5 J& (S) Susceptible
, e TR G A AR 2% ~10% 7.6~9.0 i /&% (HS) Highly susceptible
2%-10% of the diseased ear surface
1.3.3 KRR EA A% T %k
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h 0/ - 950 1Q 3 Y o R N N Pt
11%-25% of the diseased ear surface Bk O— 11 115 1) FH o B 2 o e Sk 05 45 S 47 46 A
£ ey U VAN I I e ST Ul el ST R VAR AN I v O 7 3
OB R R 26% ~50% UL B A BRI TR A 5 mlL
26%-50% of the diseased ear surface H35X10° A~/ mL A £ 5 B TE W 3 iy A HH ]
DEE M T IER LKA B, BRI ARSI, N E
. i TH R o5 R T B 5190~100%% KBEA I K B 3 R i R AT 0 A AR A
£10/- 0 . . N e N
51%-100% of the diseased ear surface {10 SRR T AR SR AT 6 I A G R T L S (32 3)
x3I EADRBFLEERBERINK S
Table 3 Classification of disease level of maize resistance to gray leaf spot
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’ 6%-10% of the disease spots on the ear position leaves and the upper three leaves
s(MRy it R LS S AR BE i E A 1100~3006
11%-30% of the disease spots on the ear position leaves and the upper three leaves
7(S) FEAL M K b 3 A K B BE I AR 3120~702%
’ 31%-70% of the disease spots on the ear position leaves and the upper three leaves
9CHS) T I B 1298 3 i e A Ay o B AL 2 L v T A BE 5 BE T AR >70% DL L

The leaves die or disease spots area ~>70% on the ear position leaves and the upper three leaves
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Fig. 2 Resistance identification of maize inbred lines to Gibberella ear rot from 2021 to 2023
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Table 4 Twenty-three inbred lines with stable resistance to Gibberella ear rot during 2021 - 2023

REE P,
EEEA Resistance evaluation BB e i
Inbred line Highest scale Comp.rehenswe
2021 4 2022 4 20234 resistance
PHRE 1 1.8 1.4 3.2 3.2 R
LH 186 1.8 3.6 2.0 3.6 MR
1598 1.0 3.6 2.2 3.6 MR
912 2.5 3.8 3.6 3.8 MR
CH 552 3.2 4.1 1.4 4.1 MR
7 D060 3.8 2.0 4.5 4.5 MR
7 V993 1.9 4.0 4.5 4.5 MR
PHRD 6 2.4 4.6 3.1 4.6 MR
PHN 66 1.9 3.6 4.6 4.6 MR
A-349 4.6 4.3 2.7 4.6 MR
D119 2.3 3.4 4.6 4.6 MR
7 VT833 2.1 4.6 4.7 4.7 MR
CN 1483 1.5 4.8 3.9 4.8 MR
M 67 2.1 4.8 4.9 4.9 MR
pg-533 1.9 3.0 4.9 4.9 MR
99060 2.8 5.0 2.1 5.0 MR
H A1473 1.0 5.0 4.3 5.0 MR
IBC 2 3.6 5.3 5.3 5.3 MR
1 B93-4 1.9 3.0 5.3 5.3 MR
PHN 18 3.8 4.1 5.4 5.4 MR
PHTD 5 3.4 5.4 4.7 5.4 MR
C 416 5.0 4.3 5.4 5.4 MR
LN 1 1.0 5.4 5.5 5.5 MR
ZM1%; LH 217" .*PHHB 9 1 PHMK O’ % 92 2000 mHR mR  =MR >
MAHZEZEN I PR MR, H SR AT EREM L 600f S mHS =
17.9%;*PHV 78’ .*PHK 42’ f1* PHK 76 % 308 {3 £ soof
22 R % BN R (S), 5 Bt B &R M 60% I
‘FBHI’ .*IBB 15° fil* IBC 2" 4 108 [ 8 & £ B 20 S B 23
HEEHS), AL R 21 1% (B3, = oo
2022 F1 2023 4F * FF 299" 9 3 B IK BERG HLH 5 00 L .
‘LH 217’ 35 1037 F1* i A1001° % 66 fp B & 2 SEfY Year
EHR BRI B3RS . 24EM B KA E3 2022—2023 & FKREZTRAMRBFKIMELERE

RIRBORSGEEPIER rh 013, Wit R 2 R B Fig. 3 Resistance identification of maize inbred lines to gray
(P<<0.05) leaf spot from 2022 to 2023
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Table 5 Sixty-seven inbred lines with stable resistance to gray spot during 2022-2023

I g B SRS
Rating  Resistance Inbred line

3 R #+299(3,3)
LH217(1,5) .7 1037(1,5) . ¥ A1001(1,5) .7 V335604(1,5) \PHMKO(3,5) \LH 185(3,5) .
A-091 (3, 5) . 8902 (3, 5) , 4112 (3, 5) |, # 9-033 (3, 5) . # 002 (3,5) . D 1798Z (3, 5) |
W OATT6(3,5) \# 18S71(3,5) (457-1(3,5) (7 A1473(3,5) . # A306(3,5) (& A412(3,5)
PHNS5A (3,5) . 7% 853(3,5) \BIM(3,5) , 3 V696T753(3,5) ,9-004(3,5) , 5 92(3,5) .
#H V9905399 (3, 5) . & V 023(3,5) M 19(3, 5, # DH7263 (3, 5) ,JYC8605 (3, 5) .,

- MR JY 001(3,5) % A144(3,5) . E 5045(5, 3) . 3% A71(5,3) . PHEG 9(5,5) 446 (5,5) |

5

A-349(5,5) .7 9206(5,5) D 387(5,5) B 234(5,5) . % V079(5,5) M 67(5,5) (4F1(5,5) |
o318 (5, 5) L A-34 (5, 5) . 673 (5, 5) ,599-20-1 (5, 5) , i D83 (5,5) . & A611(5,5) |

W 18S312(5,5) | 7 18S316 (5, 5)

VEL 72464 (5,5) WK 798-2(5,5) i VPH4H128(5,5) |

# VB31PH6(5,5) . i Y12-32(5,5) (B 8-2-1(5,5) | # V18388F (5,5) , # VI63488F (5,5) |
W V88V2 (5, 5) | i A383 (5, 5) . # 19%432 (5, 5) | i V6266 (5, 5) | # A383 (5, 5) |
#H A372(5,5) .35 V2943(5,5) .75 V2962(5,5)

T F 5 PR A 9 2022 F1 2023 4F B FESL

Notes: The numbers in parentheses indicate significant resistance evaluation for each inbred line in 2022 and 2023, respectively.

2.3 BXREANFEUESH
X523 1y A 38 & MEAT 5T R 4 S 100 78 5 5 A1 K BE
SRS LR o M A R R, 2021—2023 4E ¢ T

A1473° CA-349° F1‘M 67 3% 33 A 38 £ 7] B ZE 3T
TR AT iR 700 TR TS 05 AN R BEG S E A R B A B
ZIXAL R 0. 6% (6,

F6 20212023 FXEERM 2MFEEMRABENINBZR
Table 6 Three inbred lines with stable resistance for both diseases identified from 2021 to 2023

2021 4F 2022 4F 2023 4F
EEES
Inbred lines  ARAMABERHIIE R HIDREE Pk TR BE SR BTk TRAT S 16 S 9 B0 TR BEHR BTk
Gibberella ear rot Gibberella ear rot Gray leaf spot Gibberella ear rot Gray leaf spot
resistance resistance resistance resistance resistance

#H A1473 HR MR R MR MR

A-349 MR MR MR R MR

M67 R MR MR MR MR

3 3 i
31 ERRARAVWERAEEE

ORI S A PR 48 R B R R T AT 2
Aol B O 4 b v R A 22 G GE TR SR KO TE T
LRI B AL BE b, A e B PR, PR
e s TN 2R A 3 A Y B 5 A7 T AR I e F A B
4 5 21 5 A 2 38 T T S5 1 O RO T R 9 4R
RT3, A R PUIE K 22 52 W, 2 X 4%
ol i 300 SR Ay, e ol ik R o [R) R B AR

il B M EROR A TR R AR A
BRI, X 2 b J7 35 FE i, 76 1 DR i 2 A1kt
WA AT B AR BN, P S E AR
— B L MR B =0.90"", KT ARBEE
WER A RBOR 2, B OR CIL 2 2 iR
AR HLEEN T R S B, T O o T R el
Jt, B LSRR T T A R 4 b ik, S ke G 4 B I 3 35
AR A R JUY AN [ AT 6 6 45 2R 3 ) B2 R o AR BIF 5
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