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Abstract: Wheat yellow mosaic disease, caused by wheat yellow mosaic virus(WYMV) and transmit-
ted via the soil-borne vector Polymyxa graminis, is one of the most devastating soil-borne viral dis-
eases affecting wheat production in China. In recent years, its incidence in the Huang-Huai wheat-
growing region has shown an escalating trend, posing significant challenges for disease control. This

study aimed to screen elite germplasms and genetic resources resistant to wheat yellow mosaic disease
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by conducting phenotypic evaluations and molecular marker detection for major resistance genes. Field
resistance assessments were performed on 158 wheat varieties(lines) across three environments over
two consecutive years in the Huang-Huai region, and genotype screening was carried out using molec-
ular markers linked to major resistance genes/QTLs. Phenotypic analysis revealed that 26, 35 and 10
accessions were consistently classified as immune, highly resistant and moderately resistant to
WYMYV across all three environments, accounting for 16. 5%, 22.2% and 6. 3% of the total, respec-
tively. In contrast, 72(45.5%) and 15(9.5%) varieties(lines) were moderately susceptible and high-
ly susceptible, respectively. Molecular marker detection identified 39(24. 7%), 48(30.4%) and 3(1.9%)
accessions carrying the resistance genes/QTLs QYm. nau-2D , YmZ2 and QYm. njau-5A. I, respective-
ly. Notably, accessions individually carrying Q Ym. nau-2D , QYm. njau-5A. 1 or the combination of
QYm. nau-2D and YmZ exhibited enhanced disease resistance. Based on integrated phenotypic and
genotypic analyses, 61 immune or highly resistant wheat varieties (lines), including Yunong 907,
Yunong 908, Zhoumai 30, were identified as valuable genetic resources for breeding and deployment

of WYMV-resistant wheat varieties. These materials provide a foundation for improving disease-re-

sistant germplasms and exploring novel resistance genes.
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Table 1 Field-based evaluation standards for WYMYV resistance in wheat
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Resistance
level
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Reaction type

AR 1 A

Description

0% Y g

Level 0 Immunity (D)
14 [=E

Level 1 Highly resistant(HR)
2 % L

Level 2 Moderately resistant(MR)
3% ARk

Level 3 Moderately susceptible(MS)
49 [iip

Level 4 Highly susceptible(HS)

B TG S s A Ik

New leaves showed no signs of chlorosis

A B e M RE AR AR A E] 50 %6

Less than 50% of the plants exhibited yellow mosaic symptoms

5026 L b SR bR A B @ AR MRE R (HR K AR R Al

Over 50% of the plants exhibited yellow mosaic symptoms without showing anysigns of stunting

P R BRI A B (AR AR AR L H DR RE 1L

All plants exhibited yellow mosaic symptoms with no incidence of stunting
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All plants exhibited yellow mosaic symptoms accompanied by significant stunting
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Table 2 Information of primers used in this study
HH/QTL PARERES 7> FhRid 5149 % 41 2% Sk
Gene/QTL Chr. Molecular marker Primer sequence(5’—3") Reference
QYm. nau-2D 2DL Indel-M201 F:AGATCACATGAGCAAGATCCGA [16]
R: TGCCGAGAAGGGAGGTGATA
Indel-M87 F:GAAACAGAAGATGCTCGGCC
R: TAGCGGTAGATGGTGGGTGA
Ym2 3BS 3B-XCDS615 F:ATGTGGGCACCATTCTCCT [21]
R:GCTACACTTAGCGACTCAAGCTC
3B-CDS617. 1 F.CAAGCAAGCTCAATAAAGCAC
R:GGAACATTTGTCGACCTCGT
QYm. njau-5A. 1 5AL Xwmedl15. 1 F.:AATTCGATACCTCTCACTCACG [19]
R: TCAACTGCTACAACCTAGACCC
SEST-90 F.GCAAAAATGTAATGCACCAT
R:GTTGCTATTGCCTTCAGTTG
£33 BAMEHEEXKRERE @HORNEEEHFEEERRERE

Table 3 WYMYV resistance and genotype of 18 commercial wheat varieties in China’s Huang-Huai Region
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B 26 94080E1/% /i 17 ) o o
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Zhoumai 36 .
Zhoumai 22
HA 207 JE 4 16/ H 4% 64 - B
10 Bainong 207 Zhoumai 16/Bainong 64 2.7 4 4 4 +
1 A 379 JH# 13/D9054-6 5o s 3 3 3 B
Zhengmai 379 Zhoumai 13/ D9054-6 vee
F A& 20 8 %5/ HA AK58 .
2 —
12 Fengdecunmai 20 Cumai 8/ Bainong AK58 18.2 3 3 3 +
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St g T g 58/3 % 29
18 M 136 A AKS8/ %% 22 33,7 1 4 . _ _

Zhengmai 136

Bainong AK58/Jimai 22
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-+ : Positive; —: Negative. The same below.
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Table 4 Phenotypic and genotypic profiling of wheat varieties with resistance to WYMV

Pi 4 Resistance evaluation FH/QTL Gene/QTL
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FhricIndel-M87 Fllndel-M201 (& 1) 347 K] () 30. 4 % , HH kR 22 163 XiF 8 46 M 5 9% s LB 6
K158 i Fh () i #5i Q Ym. nau-2D W47 FB A 903 .84k 931 Ak 941 FE 4 AN EFR(R)
39 R ARG 24,7 Y, HRBEEE 22 B K FELEAL I s O 11 Bk 902 36 GF T A
908 KT & 26 814 65.F8 4% 518 . KB4 6183 . 4 M A A (RO T B0 8 AR T s AR Y 36 S R (RO
473 104 29 A5 22 998 R 1907 . L& 16,88 1,33 RN PR AE 3 AR m Rk,
337 H vk 266 B 916 IR A 44 R 1703, WY m2 Fe A BA — & HUii 00 » 5 e 26 FE P 1 [+]
A 859 A 1928 fF 1803 M MHZZ 19 db3t 20 AEIXS /N2 BEAL i ] 3k 31 3 Ho sl S 2 K
A b Bl CZR ) H ] 3% B6F /N 22 B A6 0 28 s TR AR FIH 5 QYm. njau-5AL. 1 ¥%E 8i (4 #% 12
022 EMELEA 1 5 & 66, AR 19, MK 999, Xwmc415, 1(F 3)MSEST-90 3F 158 4~/NZ S Fp
WA 404, 3% 2 1901 e F 421 .14 2 5 i £ (RO TR, 25 KB, #E4Q Ym. njau-5AL. 1
1799546 258 B RHE 176 . 26 124 80 B K M HUA A 30 81 & 208 FIiZ B 2% 32 3L 3 A5 Fh
116 RasBH & 11 L7 609 Feit 17 Al (R (R, HH1.9% ., Hrb i 30 R KR, B
B PU/INEE BAC I s 22 521 BT AL R s AR % 208 RN EPIZ B 32 R ik, R
TE 125 H 8] 3= 300 S B AL i . HED QY m. FE ¥ UE 22 XX PL 8 AL M 3L I Q Ym. njau-5AL. 1
nau-2D RP/NEBALMIE E8 QTL, AT FE S HEL BN HIF AT 3z, B0 2800 6 75 T 2 Fh it (9

DX Z A Bk,
M 1 2 3 4 5 6 7 8 9
250bp W
= i P oy
¥ e o L=t S

%

100 bp -
M: DL 20005 1 AT /INAE 5244 1710653 7FBF 10854184 219835 A4 19;6 MAA 9997 AEZE 369;8 . {HZE 6869 . {H 1 160,
LR H KA, TH,
M. DL 2000: 1: Yiningxiaomai; 2: Xumai 171063 3: Xuke 108; 4: Xumai 2198; 5: Yannong 19; 6: Yannong 999; 7: Yanbo 369;
8: Yanbo 686; 9: Yangao 160. The band indicated by the arrow is the target band. The same in figures 2 and 3.
1 FAFRIC Indel-M87 ¥ &5 & F (R )QYm. nau-2D &R
Fig. 1 Detection results of QYm. nau-2D in some varieties(lines) using the marker Indel-M87

M 2 3 4 5 6 7 8 9
1000 bphd

750bp [ —y
M: DL 20003 1: 95 XU/NE 52 KA 17353 KK 18134 K842 02355 F0F 02456 . 8% 33;7. 4% 13638 %84 163;9. 8% 21,
M: DL 2000; 1: Xifengxiaomai; 2: Changyou 173; 3: Zhengda 181; 4: Zhengmai 023; 5: Zhengmai 024; 6. Zhengmai 33; 7:
Zhengmai 136; 8. Zhengmai 163; 9: Zhengmai 21.
2 #Ri2 XCDS615-3B M A M (R ) Ym2 EEME R
Fig. 2 Detection results of Ym2 in some varieties(lines) using the marker XCDS615-3B

M 1 2 3 4 5 6 7 8 9
200 bp

100 bp 72
M: DL 2000;1: P RU/INE ;2. B 3053 42 185; 4. & HF 17035 5. A4 41995 6.3 208:7. L8} 19075 8.7 2555 9. %K 1928,
M: DL 2000; 1: Xifengxiaomai; 2: Zhoumai 30; 3: Shangmai 185; 4: Anke 1703; 5:Bainong 4199; 6:Xinmai 208; 7: Anke 1907;
8: Zhongmai 255; 9: Annong 1928.
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Fig.3 Detection results of QYm. njau-5AL. 1 in some varieties(lines) using the marker Xwmc415. 1
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