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Abstract: [Objective] The objectives of this study are to understand the resistance to Puccinia striiformis of wheat cultivars
and the distribution and application of Y genes in the main wheat growing regions, to give some suggestions for the farmers and
governors when they choose cultivars, and to prolong the planting years of cultivars based on the harbored Yr genes. [Method]
There were four races, designating CYR32, CYR33, G22-9 and G22-14 used to identify stripe rust resistance of 79 wheat cultivars or
lines from main wheat producing areas in China at seedling stage in greenhouse. The seedlings were put into barrels for keeping
humidity in dark for 12-18 h at (10+1)°C after inoculation, then they were put into greenhouse at 16 to 18°C in the day time and 14 to
16°C in the nighttime with 16 hours’ light and 8 hour’s darkness. The investigation was carried out 15 days after inoculation as 0-9
scales. And CYR32 and CYR33 were used for further resistance evaluation at the adult stage at Langfang Station of Hebei Province.
In order to keep soil humidity, enough water should be irrigated before the inoculation of adult plants was carried out at jointing stage.
The urediniospore suspensions were adjusted to 1 g urediniospores : 300 mL mineral oil and sprayed the susceptible control cv.
Mingxian 169. After the mineral oil evaporated thoroughly, the plants were sprayed water by hand-hold sprayer and covered with
plastic film for 12-16 h for keeping moisture. The incidence, severity and infection type were recorded at least twice to keep the
severer records as the final data. Then the authors screened these wheat cultivars with the closely linked molecular markers of wheat
stripe rust resistance genes Yr5 (Wmcl75F/R), Yri0 (SCyoF/R), Yri8 (csLv34 FIR), Yr26 (Wel73) and IB/IR (AF1/AF4)
translocation lines. With all data were integrated, such as pedigree of cultivars (lines), resistance to the 4 races, and molecular
detection, the yellow rust resistance genes were postulated. [ Result]JAmong all tested cultivars or lines at seedling stage, 16 (20.3%)
were resistant to CYR32 and CYR33, 4 (5.1%) were resistant to G22-9 and G22-14, only 4 (5.1%) cultivars showed resistance to 4
races of Puccinia striiformis f. sp. tritici (Pst). However, there were 24 (30.4%) showed resistance to CYR32 and CYR33 at adult
stage. As for wheat cultivars at all growth stages, 12 (15.2%) were resistant to CYR32, 16 (20.3%) were resistant to CYR33 and only
11 (14.0%) were resistant to both CYR32 and CYR33. Only 4 (5.1%) cultivars showed resistance to CYR32, CYR33, G22-9 and
G22-14 at seedling stage and CYR32 and CYR33 at adult stage, respectively. After all the information integrated, such as pedigree of
cultivars (lines), resistance to the 4 races, and molecular detection, it showed that 4 (5.1%) tested cultivars contained Yr5, 8 (10.1%)
contained Yr10, 3 (3.8%) contained YrI8, 1 (1.3%) contained Yr26, 35 (44.3%) contained /B/IR, and 4 cultivars contained 2 Yr
genes, and Yuanfeng 139 contained Y73, Y10 and Yr26. [ Conclusion] The 79 cultivars (lines) have low resistance to the prevalent 4
races and the usage of /B/IR translocation line was still high. In the future breeding, the utilization of effective resistance genes such
as Yr5 and YrI8 should be increased. Pyramiding multi-gene varieties with effective durable resistance should be strengthened and
the use of 7/B/IR translocation line should be decreased.
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S*6/Yr9. Avocet S*6/Yr10. Avocet S*6/Yr18. Avocet
S*6/Yr26, PIHEXI B EL A Avocet S. BT I /NEE i
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Table 1 The specific primer sequences for yellow rust resistance genes Y75, Yr9, Yri0, Yri8 and Yr26

Yr B A Frid 4 7 519751 AL R Ry TR KL S 3CHR

Yr gene Primer name Primer sequence Distance (cM)  Annealing temperature (C) Reference

Yrs Wmcl75F/R GCTCAGTCAAACCGCTACTTCT 1.4 60 SCHik[18] Reference [18]
CACTACTCCAATCTATCGCCGT

IB/IR AF1/AF4 GGAGACATCATGAAACATTTG Rye chromosome 58 SCHR[19] Reference [19]

Yr9) CTGTTGTTGGGCAGAAAG specific

Yrio SCa00F/R CTGCAGAGTGACATCATACA 0.5 57 X i#ik[20] Reference [20]
TCGAACTAGTAGATGCTGGC

Yri8 csLv34 FIR GTTGGTTAAGACTGGTGATGG 0.4 57 X ifik[21] Reference [21]
TGCTTGCTATTGCTGAATAGT

Yr26 Wel73 F/IR GGGACAAGGGGAGTTGAAGC 1.4 60 X ifik[22] Reference [22]

GAGAGTTCCAAGCAGAACAC




16 LA RIE 79 NNERFR (R PUAEEIR TN L R 4 A 3125

1.3.2 PNEFEFAER FAEHKSE 2—3 HHHE
BUNEM Y, SR CTAB VEIREUNEFER 4] DNA,
F Nano Drop (ND-1000) Il 5 3 J% Ji5 Ffi B¢ &5 100
ng-uL™ %A

1.3.3 PCR #3l PCR KiMlRA] 25 pL AR, W&
12.5 pL EasyTag® PCR SuperMix, 375 1A F 5|
Y45 1 uL (513 R 100 ng-p™) , FH DNA 1 L,
ddH,0 9.5 pL. =9 11 2.0% ) Bt g B e s 304 7RG
JFAE WSE-5200 — A& Ukt g R 48 B g4 .

2 R

2.1 INEREHFHREE

6T CYR32 HAspitt (0—6) /M4 18 4,
i 22.8%, ANEAEPE (7—9) 16114, 15 77.2%;
X} CYR33 HAPUIEM 34 4, o 43%, AEAPHEM
45 4y, 5 57%; Xf G22-9 HAT BN 15 43, v 19%,
ANEAPER 64 47, 5 81.0%; XF G22-14 HAHitE
110 1, o 12.7%, AEAPER 69 1, o 87.3%.
SN CYR32 R A (0O 1 11 43, o7 14%,
FKIEHL (R 1124y, 5 15.2%, &I H (MR)
(16 43, i 7.6%, RILHE (MS) 111 19 43, 5 24.1%,
T (S) 113147, 15 39.2%; % CYR33 K
FEM O 4, o 11.4%, KILFEPUK 9 4y, o 11.4%,
KR HUR 18 43, 5 22.8%, FILHIKA 20 4y, &
25.3%, FILEER 23 4, o5 29.1%. o
CYR32 Hll CYR33 #HAHIVEM 16 47, 7 20.3%; *f
LB B REMERAY G22-9 T G22-14 Y BATHIVEN 4 4,
7 5.1%; X} CYR32. CYR33. G22-9 fll G22-14 iX 4
ASNFRBI AT HUME ) 4 63 A7 5.1%; R IIXT CYR32
A CYR33 RILH LA UL E/KF (0. Ry MR) [f] 24
#¥, 7 30.4%; X CYR32 £ a4 HMPIEN 12
#y, & 15.2%; %} CYR33 RIMAEFWHMN 16
%3, 1 20.3%; % CYR32 #il CYR33 R 44EH
WIHTERY 11 43, & 14.0%. BN 4 DNERY RA
ok IF HLsekk W% CYR32 F1 CYR33 £ H ik LA
FAKSEIAL 4 Gy, 3l A AT 43, PR 889,
139 FIpEfk 223 (£ 2) &
2.2 INERFHFEESFHEDN
2.2.1 1B/IR 0% F#A FRANCIS 5k
T —ANK £l 1500 bp () 1B/IR 5y % SCAR BAEFR
iC AF1/4, FITIZARICHT 79 Al N HEATI I (3
2. B D, KIA 4185, MLk 22 553% 35 Ak AT
AR, AR 44.3%.

M1 2 3 45 6 7 89101112 13141516 17

M: DL2000; 1: ddeO: 2: Avocet S; 3: Avocet S*6/Yr9; 4. Jﬁk
22 Yannong 22; 5: FlA< 199 Kenong 199; 6: 47 4185 Shi 4185; 7:
A& 889 Xinong 889; 8: A1 616 Shixin 6165 9: 41§ 618 Shixin 618;
10: /JMi 216 Xiaoyan 216; 11: #f:3Z 16 Huaimai 16; 12: 754 9871 Xinong
9871; 13: 3¢/ 137 Laizhou 137; 14: KA 4T3 Red wheat from
Australia; 15: JI%= K837 /N% Extra-strong gluten wheat from Canada;
16: #4k 18 Tainong 18; 17: ¥ 16 Xinmai 16

B 1 EHoNERM (R B 18/ IR GRS TR 18
Fig. 1 1B/1R marker amplification of some wheat varieties

(lines)

2.2.2 Fr5. Yrio. Yri8. Yr26 45T FIAILE
PEFRIC Wmel75. SC200. csLv34. Wel73 43 5%t Yrs.
Yri0. Yrl8. Yr26 JERBEAT TR, JF45E Rk
FrAgLrE 5w 45 ORI 4 AR A Yrs(GR 2018 2),
7 5.1%; 8 TR Yri0 (R 2. K13), 7 10.1%;
3MEAT YrI8 (2. KB4, 5 3.8%; X114
MEREE Yr26 (£ 2. E5) , & 1.3%; 4 {344k
5T 2 DML 1 ARHRI A 3 ANt
KBIHE

M1 2 3 45 6 7 89101112 131415 1617

bp
300
200

M: DL1000; 1: ddH,O; 2: Avocet S; 3: Avocet S*6/Yr5; 4: HHA
19 Yannong 19; 5: -3 22 Lumai 22; 6: ¥F3*16Jining 16; 7: R/E
99 Liangxing 99; 8: 4% 21 Yannong 21; 9: JEHT 43 Langyan 43; 10:
1hi#& 15 Shannong 15; 11: 44 836 Yannong 836; 12: %3 49 Yumai 49;
13: 7437 54 Yumai 54; 14: Pif 889 Xinong 889; 15: PGk 223 Xinong
223; 16: #3139 Yuanfeng 139; 17: A4 54 Shi 54

B2 #ModihE@P (R B s EERCT S
Fig. 2 Yr5 gene marker amplification of some wheat varieties

(lines)
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Table 2 Resistance to the 4 prevalent races of P. striiformis and the molecular detection of 79 wheat cultivars (lines)

5 P EAE S Ril TS E JRAR SR e S FFRid R B
Number Cultivar Pedigree Score of seedling Score of adult Marker test result Postulated Yr
G229 G22-14 CYR32 CYR33 CYR32 CYR33 Yr5 Yrl0  Yri8 Yr26  1BL/1RS (Yr9) gene (s)
Wmcl75 SCpp csLv34 Wel73 AF1/4
5 169 7 8 8 7 S S
Minxian 169
Avocet S 7 8 8 7 S S
Avocet S*6/Yr5 0 0-1 5 3 0 + Yr5
Avocet S*6/Yr9 7 7 7 7 MS MS + Yr9
Avocet S*6/Yr10 7 7 0 4 0 R + Yr1l0
Avocet S*6/Yr18 7 7 7 7 0 0 + Yrl8
Avocet S*6/Yr26 8 7 0 0-1 0 0 + Yr26
1 B2 FAT144/5 3 7228 7 7 7 5 R MR - - - - -
Lumai 21 FAT144/Baofeng 7228
2 7 20 5 1414 884187 (4437 13/ ¥} 5064) 7 7 7 6 S MS - - - - -
Jimai 20 Lumai 14/Lu 884187 (Lumai 13/Linfen 5064)
3 JH A 19 1933/B% 82-29 7 7 7 0 S MS - - - - -
Yannong 19 Yan 1933/Shaan 82-29
4 il 21 26744138111 10 "G/1EF2 7 513162 18 7 7 5 3C MR MR - + - - - Yr1o
Taishan 21 26744/Taishan 10//Lumai 7/3/Lumai 18
5 Gk 22 Rl 2 SARSERRIAR 15/ 5046 1 5 4-5 7 5 2C MR MS - - - - -
Lumai 22 Variant of Taishan 2/Yannong 15//Jinghua 1
6 iffiZ 12 73-110 k3% 1 5//03201/3/73-1104/4%% 1 /41 7 6-7 5 0 R MR - + - - - Yrio
Zimai12 Btk 35-2
73-110Yexuan 1//03201/3/73-1104/Yexuan
1/4/Guinong 35-2
7 W 16 [/H 1934/82 (4) 046]F.// (il 83-1/2114) F; 7 7 8 7 MS MR - - - - -
Jining 16 [Yan 1934/82(4)046] F//(Liao 83-1/2114) F,
8 g 12 5 828006/PH85-4 8 7 7 7 MS MS - - - - -
Shannong 12
9 KA 99 UF 91102/44-7 14//PH85-16 7 8 8 7 S R - - - - -
Liangxing 99 Ji 91102/Lumai 14//PH85-16
10 JH A 21 1933/B% 82-29 8 8 7 7 S S - - - - -
Yannong 21 Yan 1933/Shaan 82-29
11 PR 5 B 22U 55 7 7 7 4 MS MS - - - - -

Wennong 5

Lumai 21/Taishan 5
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5 P By S E A% E RS % 5 Pann i et el 5 ]
Number Cultivar Pedigree Score of seedling Score of adult Marker test result Postulated Yr
G22-9 G22-14 CYR32 CYR33 CYR32 CYR33 Yr5 Yrl0  Yri8 Yr26  1BL/1RS (Yr9) gene (s)
12 G 22 izt 7069/E% 14//935106 2-4CN 6-7 7 4 MS MS - - - - -
Jimai 22 Linyuan 7069/Lumai 14//935106
13 WA 6 45 915021//9215/876161 7 7 8 7 S MS - - - - -
Wennong 6
14 ik 15 U 17 51558 916 5 8 8 5 MS S - - - - -
Shannong 15 Jinan 17/Jihe 916
15 #F 98 BFT° 13/942 7 7 5 5 S MS - - - - -
Tanmai 98 Jining 13/942
16 e 17 L156/4/974-1253/4i% 1 S/ 714 FKAHk 1003/ 6-7 7 7 7 S S - - - - -
Shannong 17 w14
L156/4/974-1253/Yexuan 1//You 7/Lovrin 10/3/
Lumai 14
17 JEE 8 9 5% 94 % 38 8 7 7 7 MS MS - - - - -
Tangmai 8 Zhongmai 9/Tang 94 jian 38
18 AR 4198 AR 326/#409/] 4R 94342 7 8 5 4 MR MR - + - - - Yr1l0
Henong 4198 Henong 326/#409/Henong 94342
19 A 43 45 0591/3% 411 5 6 2N 2N 0 0 + - - - + Yr5. Yr9
Langyan 43 0591/Jing 411
20 ¥ 16 5 7 7 5 2-3 MR R - + - - + Yr10. Yr9
Linkang 16
21 &4k 145 ¥y 5064/BRAL 225 7 7 0 0 R MR + + - - - Yr1l0
Linyou 145 Linfen 5064/Shaanyou 225
22 Bk 16 I 891/ % 82C6/H5 4 2 ' 3 7 7 0 S MS - - - - + Yr9
Xinmai 16 Zhenzhou 891/Neixiang 82C6/Yumai 2
23 Bk 26 BT 940813 15 17 6 7 0 2CN 0 MR + + - - - Yr10
Xinmai 26 Xinmai 9408/Jinan 17
24 B 49 A TOLREIE 158 761/3/1452 2 5 7 4 8 7 R MS - - - - -
Yumai 49 Bainong 791/Wenxuan 1/Zhengzhou
761/3/Yumai 2
25 %% 54 F A 8717/3/[(fIEK 72-629-52/41 82-5594)F4//  6-7 2-4 6 4 S S - - - - -
Yumai 54 A% 84-4046-1]F,
Bainong 8717/3/[(Yanda 72-629-52/Shi
82-5594)F,//Bainong 84-4046-1]F,
26 G4 889 /M 6 5//ME 8335-2//E -4 1 3 4 2N 0 0 + + - - - Yr5. Yr10
Xinong 889 Xiaoyan 6/Xiaoyan 8335-2//E Han-4
27 /ME 216 /M 22/°%7% 906 7 7 7 7 0 0 - - - - -

Xiaoyan 216

Xiaoyan 22/Lankao 906
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5 P LEY S E A% E RS % 5 Pann i et el 5 ]
Number Cultivar Pedigree Score of seedling Score of adult Marker test result Postulated Yr
G22-9 G22-14 CYR32 CYR33 CYR32 CYR33 Yr5 Yrl0  Yril8 Yr26  1BL/1RS (Yr9) gene (s)
28 7= 139 /M 6 5//775-1//)ME 107////94156-1/N9134 2 6 2CN 35 0 0 + + - + - Yr5. Yri0. Yr26
Yuanfeng 139 Xiaoyan 6//775-1/Xiaoyan 107////94156-
1/N9134
29 i 335 it 5 /5027//036//76-1295/1/ B4 7 S/ 4 % 7 7 6-7 7 S R - - - - -
Jinmai 33 Naixue/5027//036//76-1295////Weidong
7/Xiangyang 4
30 K8 %5 4915 48 7 7 7 7 0 S - - - - -
Luohan 8 Yumai 49/Yumai 48
31 5 99-2 7 7 7 7 S S - - - - -
Pinzihan 99-2
32 Il 57 822 5 7 6-7 7 MR 0 - - - - -
Linhan 822
33 &4k 18 M 137K 369-7 7 7 7 7 MS R - - - - -
Tainong 18 Laizhou 137/Yan 369-7
34 i 25 J1697/MH A 19 6-7 7 7 7 MS R - - - - -
Shannong 25 J1697/Yannong 19
35 & 29 127 6 511781 (AR 18 ihlk 7D 7 7 7 7 R MS - - - - -
Shannong 29 Linmai 6/J1781(Tainong 18 Sibling)
36 i 54 g 4 SR 8 7 7 7 S S - - - - -
Shi 54 Bima 4/Early Premium
37 1l 1186 5 7 7 3-5CN 0 S - - - - -
Shannong 1186
38 rE 17 %y 5064/¢% 13 4 7 2C 0 R R + - - - -
Jinan 17 Linfen 5064/Lumai 13
39 Wiz 8 45 88-3149/Aus621108 7 7 5 4 MS MS - - - - + Yr9
Weimai 8
40 i 664 520627/ 4 871 6-7 7 7 4 MS MR - - - - + Yr9
Shannong 664 520627/Nannong 871
41 A 22 B 14415 1321487 4] 207 7 7 7 3C S S - - - - + Yro
Yannong 22 Lumai 14//Yu 132/“87 Chu 20”
42 1l 345 UEHE 177 R 42 5 (¥ AR 4 il 25 8 7 7 7 S S - - - - + Yr9
Shanrong 3 Jinan 177 and Agropyron elongatum somatic
cell fusion
43 i 23 Tal (Ms2)/) 22 s LA L B 7 8 7 7 S S - - - - + Yro
Shannong 23 Tal (Ms2) recurrent selection
44 FEL1Y K 95-8/izFH 21 7 7 7 0 S MS - - - - + Yr9

Qifeng 1

Chang 95-8/Yunfengzao 21




#:3 2 Continued table 2

e P By S Rtk N E FSRE IR % 43 FhRac A o KL
Number Cultivar Pedigree Score of seedling Score of adult Marker test result Postulated Yr
G22-9 G22-14 CYR32 CYR33 CYR32 CYR33 Yr5 Yr10 Yrl8 Yr26  1BL/1RS (Yr9) gene (s)

45 JHA 836 i 721511/ 57 21 CRZEEHFD 7 7 7 0 S MS - - - - -
Yannong 836 Shannong721511/Lumai 21(Space breeding)

46 JHA% 0428 1668/E4 21 5 7 7 7 0 S MR - - - - -
Yannong 0428  Yan 1668/Lumai 21

47 5 9102 CRRMLIE 2 501 9511) F1/MH BLU14-15 7 7 8 7 S S - - - - -
Yan 9102 (Yanhangxuan2/Lin 9511) F1//Yan BLU14-15

48 Fh4 199 i 4185/FH4< 9204 4 7 7 7 S S - - - - + Yr9
Kenong 199 Shi 4185/Kenong 9204

49 £ 4185 Tal # kM 8094/ 42 2 51310 % 26 URAT R 7 8 7 7 S S - - - - + Yr9
Shi 4185 IR 1001 15

Tal material/Zhi 8094//Yumai 2/3/Jimai
26 (Aiganhan/Lovrin 10//Jinfeng 1)

50 i35 616 6069/ 1 45 7 8 7 7 S S - - - - + Yr9
Shixin 616 6069/Jinfeng 1

51 7185 F7 4185/ (92 % 3/TA4T) Fo it KL Hkk 8 8 7 7 S S - - - - + Yr9
Shimai 18 Shi 4185/(92 jian 3/T447) F, superior individual

52 A 6049 £ 6021/ & 91459 6-7 8 7 2C MS S - - - - + Yr9
Henong 6049 Shi 6021/Henong 91459

53 i 5265 3 5006/9204 7 6-7 7 7 S S - - - - + Yr9
Ji 5265 Ji 5006/9204

54 fidk 15 %5 (GS 3277 38/92R137) /GS 377 38 7 7 0 2N S MS - - - - + Yr9
Shimai 15 (GS Jimai 38//92R137)/GS Jimai 38

55 AR 85 £1 91-5096//47 9306 (GS 3% 38 5) 7 7 7 7 MS MS - - - - + Yr9
Shijiazhuang 8  Shi 91-5096//Shi 9306 (GS Jimai38)

56 #3703 I 118/F %7 163 7 7 5 7 MS S - - - - + Yr9
Jifeng 703 Linfen 118/Shixin 163

57 Fi# 16 %5 ¥ 31/41 96-4495 7 7 5 7 MS MS - - - - + Yr9
Shimai 16 Yumai 31/Shi 96-4495

58 i34 618 4512/523/735-10 6-7 7 7 2N S S - - - - + Yr9
Shixin 618

58 Pk 9871 A 2208//MiE 22 6 7 7 5 0 MR - - - - + Yr9
Xinong 9871 Xinong 2208/Xiaoyan 22

60 [k 627 88119-19-3-5-10/WX8911 7 7 7 7 0 0 - - - - + Yr9
Shaan 627

61 [kA 534 6 7 7 4-5 MS MR - - - - + Yr9
Shaannong 534

62 5 5072 B 21 14 7 7 7 7 MS MR - - - - + Yr9
Yan 5072 Lumai 21/Lumai 14

63 JIM 137 81 J&IG 3 14 8 7 8 7 S MS - - - - + Yr9

Laizhou 137

81 Ai/Lumai 14




#:3 2 Continued table 2

e P By S Rtk N E FSRE IR % Pann i et el o KL
Number Cultivar Pedigree Score of seedling Score of adult Marker test result Postulated Yr
G22-9 G22-14 CYR32 CYR33 CYR32 CYR33 Yr5 Yr10 Yrl8 Yr26  1BL/1RS (Yr9) gene (s)

64 2 6 5 86 % 22/84-346 7 6-7 7 7 0 MS - - - - + Yr9
Linmai 6 86 Jian 22/84-346

65 Ji 99603 8 7 7 7 S MS - - - - + Yr9
Yan 99603

66 BB 1Y BEIfi 86 (117) [B4=F 1 SNlwiZe (B 9 7 7 7 7 MS MR - - - - + Yro
Luozhen 1 MBS 5 ]

Yanshi 86 (117)[Qianfeng 1/Predgornia/(Yanshi
9/Xiaoyan 5)]

67 e g4z 6-7 7 7 7 MS MR - - - - -
Shannongzimai

68 HEREA 7 7 7 7 0 0 - - - - + Yr9
Xuezimai

69 JRE 15 A% 95REE 15 8 7 7 8 MS R - - - - + Yr9
Zhouheimai 1 Zhoumai 9/Luozhen 1

70 HEZ 16 Ms2 (Tal)4& Rl 7 7 7 7 R R - - - - -
Huaimai 16 Ms2 (Tal) recurrent selection

71 W 18 1604/ M/ 891 8 7 7 7 MS MR - - - - + Yr9
Huaimai 18 Yan 1604/Zhengzhou 891

72 w21 J&91 5811% 5 6 ' 8 7 8 8 R 0 - - - - + Yr9
Luohan 21 Aikang 58/Luohan 6

73 w235 S5 5811 5 6 5 8 7 8 8 MR MR - - - - -
Luohan 23 Aikang 58/Luohan 6

74 B 24 5 JiZz 1817 5 6 ' 8 7 7 8 S S - - - - + Yr9
Luohan 24 Zhoumai 18/Luohan 6

75 114k 483 7 0 7 7 R MR - - - - + Yr9
Shannong 483

76 )11 35050 7 0 7 7 S S - - - - + Yr9
Chuan 35050

7 VA 223 304/N9209//#1 763 1 3 0 4 R 0 + - + - - Yr5. Yrl8
Xinong 223 304/N9209//Zhi 763

78 WORFIE 215 7 7 7 7 R R + - + - - Yris
Red wheat from
Australia

79 YIESN =EViES 7 4 7 7 R R - - + - - Yri8

Extra-strong

gluten wheat from

Canada

“+” . J71F Present;

“=” . ARAFLE Absent



16 # LA

HE 79 AN SR (R PURBIRTTEO SR 25l 3131

M1 2 345 6 7 89 101112131415 1617

M: DL2000; 1: ddH,O; 2: AvocetS; 3: Avocet S*6/Yr10; 4: ZZili
21 Taishan 21; 5: JZ 12 Zimai 12; 6: ji/& 4198 Henong 4198; 7:
A& 19 Yannong 19; 8: KA 99 Liangxing 99; 9: 11k 17 Shannong 17;
10: 4 836 Yannong 836; 11: 4 9102 Yan 9102; 12: Ifi#t 16 Linkang
16; 13: Imft 145 Linyou 145; 14: P f 889 Xinong 889; 15: 3¢ 49 Yumai
49; 16: 743 54 Yumai 54; 17: /ME 216 Xiaoyan 216

B3 #HmoaEihEmM (R 8 Yrio EERRCY
Fig. 3 Yr10 gene marker amplification of some wheat varieties
(lines)

M 1 3 4 5 6 7 8 91011121314 1516 17

M: DL2000; 1: ddH,O; 2: AvocetS; 3: Avocet S*6/Yr18; 4: WA
4198 Henong 4198; 5: Pk 223 Xinong 223; 6: Ififi 145 Linyoul45;
7: i 822 Linhan 822; 8: %K 18 Tainong 18; 9: #KAII 21 4 Red
wheat from Australia; 10: 47 54 Shi54; 11: 1li4& 1186 Shannong 1186;
12: 2 33 Jinmai 33; 13: & K5 Wik Extra-strong gluten wheat from
Canada; 14: €3 22 Lumai 22; 15: 3¢ 22 Jimai 22; 16: f 99102 Yan
99102; 17: 4k 836 Yannong 836

4 EHEENERM (R B rr18 ERERRIZY S
Fig. 4 Yri8 gene marker amplification of some wheat varieties
(lines)

3 iHe

AR K5 THRC AN B PN S B P
ORI T IS, 0 TSI BB i
Pty FAT B AR BF 0 AERT R 4 TR 5 H
BRI P B B 10 oM, HCR IR 2 e SR Bl
L F] Q0% LA 1R, AHFSRI I LS TARC, Lk
I3 P BN 4 0 5 AR A BT RN B

M1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17

bp
750
500

M: DL2000; 1: ddeO: 2: Avocet S; 3: Avocet S*G/Yr26; 4. %f
21 Lumai 21; 5: ¥ZZ 20 Jimai 20; 6: /A 19 Yannong 19; 7: 37 22
Lumai 22; 8: %F'3* 16 Jining 16; 9: /A& 21 Yannong 21; 10: #H 836
Yannong 836; 11: 4 0428 Yannong 0428; 12: iZ=F 139 Yuanfeng 139;
13: 99102 Yan 99102; 14: ¥ 49 Yumai 49; 15: ¥3% 54 Yumai 54;
16: ifiZZ 16 Huaimai 16; 17: Ifi+5 822 Linhan 822

Es5 #HadihEmi (R) B 26 EEERCH E
Fig. 5 Yr26 gene marker amplification of some wheat varieties

(lines)

S S DR 1) 7 1k ] LUOKOR 3 e &5 SR 0 m] S 1 5
itk . HLARE R AL 99 R A2 15 50 T Al 4 R
L5k TP R AT A R — 8, AR 15 S
X} CYR32. CYR33 HAHLEIMAT G22-9 F1 G22-14
ANEPURE, Al e Yrl0 80 Yr26, {553 TR
H B A RIE A FER 2 Fhrad, BRI
Bk CYR32 Fil CYR33 W™ 445 e /NP By e itk
BT LA U T Be e ph LA IR R, AN Yrlo A
Yr26 IANKEIN, BARTE RIS AT R ILA 2 15 5 R
A “92R R” MG, (HEARE /7R FI Pk %
SEMIAESL, HEMNZ SR BT SE R Yr26 W] REXE B D
JUN LA S
3.1 1B/ IR GBI HEDFHM

IB/IR Zyi Z 2 i T A 52 TR Je ot b i) etk
Jr Bl ok et R AR I B o) A1 R R BRI N 1B Gt
& IR, T 1965 A1 1970 4E4r RGN,
HRPUKFIER Yro. Lk LR Pm8. UKL
Lr26 VSRR IEN Sr31, HEAMREE~M, B
DATE ISR S2 B AR 2 (13 52 I O B T
ANEE R K A S b [ 2 RN R
HEANLR, 5K R AIF T 45 4 E sE [ 1) /22
PG 1BIIR Sy 547 BAE 33% LA 112425270 ACHjf
RRGFI IBIIR G0 70 44.3%. I, JHAk 22
AR 13 (a4 5, 1L IBIIR Sy Rl Rek 1
TR RMR 13; R 1SR RS 1S B LRTZ T
B 5, JLIBIR G &Rk A TILET s A&
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15 “SRIA KT 8 5 B BAT BT AR IR R R AR 10 1ist
55, I IBIR S R PTRER H T 5 R /R B
105 A2 18 5. Bl 199, A7 4185 HBHAIEIAM
10 LTS 56, ©AII IBIIR SR 2 AT gk g Rk
10; #8521 5. W 24 S HAT RS A LT 5
'EAII IBIIR Sy & AT ek A& da - 4R, 11T~ IBIIR
Sy F b 5 DR 42 i R 2 i LR A 1 o o
A% 5 DR 5 50T A R s T P A 2 A A
AN T AR 5 e s P80, EUANAG £ 24 ) v TR
T 2K, PR N E— 20kl 1B1IR Sy 2 AT /N
BRAN, X CE N AT 1BIIR
i F 15 SRR R R e R s B s R H
3.2 &L vrs, Yri0. Yri8. Yr26 HiFfEL

% 2016 4, AL EA T 76 KB HUR
LN Cyrl—Yr76) BY, SRIf 2 Ko 2 DR HAT /I
P&, HHEO E AT N CYR32 F1 CYR33
BIRAPURTER PR EEINAT Yr5. Yri0. Yrl5,
Yr26 UL R Yr28 S5 R AEINBA . G22 i IS E R B
8 Yr10 R Yr26 Ky, ST E/NE A IR
FIZBI B, J R E A R SR e, ST
RPN, R IR O SR A AR R, 2 N6 Bk
i A PR AR

ARSI 79 /N R CROBEAT 4 T4,
RO 145, B4 26, Frrg 17 BARAEUE R I3
Yrs 15 Fhid, (ER eI G22-14 35 hutk, H
RSN EARA Yrs B 5, IO ENIAYE
W Yrs, SRR RE AL B TAEAR S B AR R R 2 b
TCHEAT IR, FEAN AT B 5 8 Ak oo I 21 A
TOFEIN R 4 KRR T 145 RBrE 26 K%t
CYR32 fl CYR33 R A F WbLiE, 4 FHa &
AV Yri0 5 FARIL, REOHT R I PIA SR
B 225 IBAE 1T 56, I DAAENNZ G ERE R IE T
B 225849, Brmg 17 R BLHI%) CYR32. CYR33,
G22-9 [y, HPrHILNnEEk A Tk SR
R824 13, PG4k 889 i+ 139 W/ A4 Pt T
ANBI AL PRI Yrs FERERIE, RIS RIS
1314/ ME 6 5 [ AR, (H/ME 6 5 1 AT CYR32,
Pl AT TR T ek B T HAbSE A, Pk 223
WX AT AR B, BT 2 H Yres YuE,
ORI 2 Y5 R0 Yrl8 SLRIYE, %4 R 52
BN AP Y — 5. 481l 21, T4k 4198 % CYR32
M CYR33 RILAAFAPIEAT G22-9 F1 G22-14 A
Hpitk, Ao rRmRy eq9wa yrio trod, Rl

STl 21 A8 18 i1y 5, BT Ak
DI REk BT822 18; T4k 4198 HATTIAR 326 (1)ikt
5 50, BTSRRI T BER F TR 3260 WK
RV LT S IS B s 22 35 4 [ 405 [ iRl =
A EHUAF L Yr8, SR RIE AR

4 i

SRR R S STy LS LT S 707 /T ARANY L /IR G
S, IBIIR Sy R IS 44.3%; H
FEDK Y5 AU Yr18 A 2643500 0 5.1%01 3.8%, Yri0
BUARZ A 10.1%, 1G4 139 A E vr26. Rk,
G22-9 F1 G22-14 %f Yr10 F1 Yr26 HAAWA F1E, £4
Ja I /N B R AR N DX Yr10 R Yr26 IR
W, A ZFPUREIIER, 85RO B
FEN Yri8o XTCVE B SR, WA SCER BT A 139,
IGHT 16 5. 32 12, e 4198, 8111 21 SR A
K, B E AL R AR, REE N A =24
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