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Table 1 Markers and their sequences used in this research
e BN FRic 44 Fr Gkl 2]l B KR/ C ALY /M
Gene Marker Primer sequence Annealing temperature Genetic distance
S1320-F:5'- CAATAGTTAGGCAAATTACATCG-3'
Yr5 S1320 60 0
S1320-R:5- TGCAAAGTACCTCATTTTGAGAA-3'
SC200-F:5'- CTGCAGAGTGACATCATACA-3'
Yrio SCzoo 55 0. 5
SC200-R:5'- TCGAACTAGTAGATGCTGGC-3'
esLV34F:5'- GTTGGTTAAGACTGGTGATGG-3'
Yri8 csLV34 55 0.4
¢sLV34R:5- TGCTTGCTATTGCTGAATAGT-3'
1.2 A% 5 min, (94 “CAZH 50 s.60°CiR k 50 5,72 “C ZEAH
1.2.1 ARG EREHHBRERASE T 50 s)X36.72 CAIEM 10 min, 4 “CHEAE; P 15>

7N ZZ Tl T B8 AR T g B 2 B /N 22 b AL T
B S T L A T e R AR R R AT AT
4 m, ESE LA RAT CAKIE 8 5, H R ]
BB AR ENZRE GBS, F3H
o R INZE ST I SR P AL M T I EAT AR
SRR R ATHERD 1 A4 BE BRI R A R
iR IAE O R R R 0~4 HIED . KB
RPLTET 2014 —2017 FFIELL A 3 a, W RIL K
R s N OES N

1.2.2 AH42DNARR HO0.2gEA/NES
iR A 1.5 mL B0 8 AR RITES IS
K CTAB R 2 B 41 DNALDNA #2EUK
S 10 g/ L BB W e e L vk R

1.2.3 o F4rietenl  PCR RMKR N 20 ul.,
45 2 X Tag Master Mix 10 uL.,10 pmol/L 5
194 0.5 pL, DNA it 50 ~100 ng, F T H
ddH, O #h 2, S1320 ¥ A2 F K 94 °C FiAE 1

WITE 170V T 248 12 Yo Ak AR P 5 VA M Tt e 386 ¢ Hh Tk
2 h 224y R S5 R FE R S A AU 5 FL Uk
GER IR AT . SCop F esLV34 (3 3 72 7
g 94°C FiAEPE 5 min, (94 CAEME 50 s.55 ‘CiE &
50 $.72 CHEAH 50 $) X 36,72 ‘CLAFEM 10 min,
4 CHEAE. P88 110 V F 2 10 g/L 3 g
BEEEIE (% goldview J4BP) HLTK 40 min 245, 4R
Jii ) FH B B A ASOUR 55 Fi Tk 285 SR T 40 IR AR A

2 HREAMN
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Rl Yrs R B 02 5 2L 4 B9 ) SCAR
PRig S1320. 445 Yro JER AR ARSI 14 1 156
bp i DNA 44 (B 1), Kl 45 R R, 78 348
By /N2 Fh BT RE 65 9 1S 3 H bR DNA 548 I A
122 3, UL B IX 122 By Fp s A Yro JEH L H 4
226  Fh BT AR 4 B /NS DNA 848 1
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1 Y5 EEKNS FRICENER
Fig. 1 PCR pattern amplified by SCAR marker of Yr5
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W Yr10 SRR BT RE A8 43 1 K/ 200 bp FiI
180 bp MY 45 DNA 4547 A #5415 1% 5 i) i ot
HREY 14 1 29 180 bp My — 2%k (18l 2) . ZE A Y
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A 3 O T AR BRI I R L R HE S0 22,999,
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229 bp(J¥l 3) . K25 BRI 7E 348 153 /N2 Fh ot
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B WU /N DNAS5AT , 10 B 3 26 B 5t oK 45
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100 bp

M. 100 bp marker;1. JHPEX B Positive control; 2~24. # /3 K AL & Partial samples detected; #i 3k T8 A Hbr 44 The ar-

row shows the target band
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Fig.2 PCR pattern amplified by SCAR marker of Yr10
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

200 bp

100 bp =

M. 100 bp marker;1. JHEXF B Positive control; 2~24. # /3 K AL & Partial samples detected; fi 3k T8 A HFr 44 The ar-
row shows the target band

B3 vris BEERMS FHRidRUER
Fig.3 PCR pattern amplified by STS marker of Yri8
®2 &Yr5 \Yrl0 \Yri8 T B R
Table 2 The disease resistant wheat germplasms carrying Yr5 , Yri0 and Yri8

o EX A
. W}ﬁz ¥ K T8 Yrs Yrio Yri8 Degree of
Germplasm name Source

stripe rust

CAnT TR B J

Chinese Academy of Agricultural Sciences 05

07Bh032 N, N 0;
09P131 54O K% Nanjing Agricultural University N N 1—2
09P283 N 1—2
06Y06 NG 1—2
we £ B G - VLI AR B2 B _
43 5 %5 Shengxuan No. 5 Jiangsu Academy of Agricultural Sciences v 1—2
. o 5 4 M B B
CP20-38 Chinese Academy of Agricultural Sciences v 03
CP02-8-5-6-2-1 N 0;
CP01-21-3-1-1 N 1—2
CP02-14-1-1-2 N 2
\ AL .
4K 189 3 Nongda 189 xuan China Agricultural University v 03
A& K 8P297 Nongda 8P297 N/ 1—2
L IV ifr O 22 e
A PP, o SN A B 2 B
#7 99633 Qian 9963-3 Guizhou Academy of Agricultural Sciences ~ 0;
# 9961-2 Qian 9961-2 v 2
L2 15-3 Qianzaomai 15-3 N 2
N P Al B 2B
W2 9 & Neimai No. 9 Neijiang Academy of Agricultural Sciences v 03
24 BF T Al B 24 WF 5% B _
MR168 Mianyang Academy of Agricultural Sciences v 1=2
- 22 PR T Al B2 B _
ML2651 Xiangyang Academy of Agricultural Sciences v 1—2
N & N tu J 1—2
e 4 TR B -
Hi ki 6 Kangtiaowen 6 Henan Institute of Science and Technology \/ 1—2
GSM2006 Z#E M Suzhous Anhui Province N 2
e FG T A BB 5T B
B97010-1-1 Baoji Academy of Agricultural Sciences v 2
B70041-1-2 N 0;
w X Z 6 5 Gaoquyi No. 6 PEAL AR MFBL 7 K 2% Northwest A&.F University Nj 2
M789 N 2
[ 4 981 Shaannong 981 N N 2
YAk 6 5 Kangchi No. 6 J J 9
HH 3 5 Kangbai No. 3 J N 2
o < 0 1 A M B2 T 5 B -
B70144-1-1 Baoji Academy of Agricultural Sciences v 1—2
BH0023-6-2 N
B50027-1-3 N 2
vk QB B S A B B _
Bi% 9 & Xinmai No. 9 Xinxiang Academy of Agricultural Sciences v 1—2
B 19 Xinmai 19 N, 2
: T AL B 2 B ,
i1 0822 Yu 0822 Chongqing Academy of Agricultural Sciences v/ 03
2 & oh = gl B2 B _
"' 885 Zhongyu 885 Chinese Academy of Agricultural Sciences v 1=z
YIIE 9369 Zhouyuan 9369 UL < 9 T Al J 2

Shandong Zhouyuan Seed Industry

T R TR

Note: “~/” represents positive; the same below.
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Table 3 The wheat germplasms carrying pyramiding disease resistant genes and their disease resistance

b 5t 4 #

Germplasm name

fH 3 Yan 3

#9618 Gaoyou 9618

#HL A 6 5 Gaoyoumai No. 6

#1817 Gao 1817
114 12 Shannong 2
1 Yan 1

HH 2 Yan 2

M 4 Yan 4

7 14 Lumai 14
DHO0159-5

QZG-2

7% E 2 5-1 Lifeng No. 2-1

i 225-47 Shaanyou 225-47

#1865 Ligao No. 6
81-24

[ 4¢ 981 Shaannong 981
/IME 81-54 Xiaoyan 81-54
/IME 66 %5 Xiaoyan No. 66
878

$i 7% 6 5 Kangchi No. 6
PiH 3 5 Kangbai No. 3

B2152-1-1

fE 4 19 Wanmai 19
T21-6
# 00-126 Yang 00-126

fiZ5 1 % Shiluan No. 1
#5124 Xu 5124
#0458 Huaimai 0458
4K 211 Nongda 211

¥B 9023 Zheng 9023

A% 98 R FR Caizhi 98 aixi

M % 03-36 Neixiang 03-36

XL O IH L 1
Dengxian(Zhengzhoushi 1)

07Bh032

09P131
NAU617
NAU618

. B
S - Yr5 Yrio Yris8 Degree of
ource A
stripe rust
& 4 BFBE Yantai Academy of Agricultural Sciences J N N 4
LA BEI T A BT
Gaocheng Institute of Agricultural Sciences in Hebei N N 4
Province
v / 4
Jooov "
W& 4l K2+ Shandong Agricultural University N N 4
A 4 BFBE Yantai Academy of Agricultural Sciences J N 4
v / 4
NG N/ 4
N N, 3—
L Z5 % Folk. Shandong Denghai Seed Industry N/ N/ 3—
BB L ,
Tai’an Academy of Agricultural Sciences
PP Shaanxi J Vi 34
PG AL e sk R4 K2 Northwest AR.F University N N 3—4
N, N/ 3—14
J o 34
NG N
NG NG
N, NG 4
N, / 3—14
N, NG 2
J oy 2
FEXG T A B 2= B 5 B J J 4
Baoji Academy of Agricultural Sciences
LR 1 Bt X AR B
Institute of Agricultural Sciences of the Suxian Dis- < N4 4
trict in Anhui Province
LB Woyang, Anhui Province N N 4
VL3 LR ] b DX B
Institute of Agricultural Sciences of the Lixiahe Dis- N N4 4
trict in Jiangsu Province
AL IH L K 2% Hebei Normal University N J 4
VLH M Xuzhou, Jiangsu Province N N 4
WEZ AR BT Huaian Institute of Agricultural Sciences N N 4
i E 4l K 2% China Agricultural University N N 4
7 A FBFBE Henan Academy of Agricultural Sciences N N 4
WA AR FIFRAERAA J J 4
Henan Caizhi Seed Development Co. , Ltd
A N 2 AR
Neixiang Institute of Agricultural Sciences in Henan N N4 3—14
Province
T i 48 X M T A B JIr
Dengzhou Institute of Agricultural Sciences in Henan N N 4
Province
& &k Bl 2% BE Chinese Academy of Agricultural J J 0.
Sciences ’
B RUR b K2 Nangjing Agricultural University J J 1—2
N N 3—4
J J 4




12 14 i

R . 348 Uy /NE RN P BB Y5 (Yrio MYrl8 M4y Fhic K 5 4 5 « 1965

PP B, Yr10 . YrlS BAW 2 (3 Fh R A Yrs |
Yrl0.Yrl8 3 BN BEH 1 MR R LI H 25
BB Yrio M Yrs 8UYri8 BA G A A Rk
o 3K LB BT Y SR e P .

WA A 10y Fh ST <IN 2 8367 < F i 7 &
D4 051527 *W37347 €09 §h E27 ‘ f¢ K 8P593”°
‘CP02-9-2-27 *CP02-3-5-5" 04 H 77 I * = %%
577 BARARK ik 3 N EEP (H X A 5 &
P G iz, X SR T ok [ U] b Al s A
o RSN A MR E BRI, S S AT IR A
2.5 348 FERAYrs . Yrl0 FYri8 HI5 %

LRG3 AN/NE AR B R IEE Y5 . Yrio Fl

Yri8 FEiX 348 fy/NEF B, Yro By i
s FES ML T E BV LR L ER
(A BT b O T E A T Yo B R ARk F
T 100 % » AT HE B X L M 5 48 R A R BT D G
HRBEYr10, FE/MIENZE LR LR BEPE .
WALB R ;Y18 BRIk A 7 A Fib
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Table 4 The distribution of Yr5 , Yri0 and Yri8 among 348 wheat germplasms

B Yrs MRl T

Germplasms carrying Yrd

Germplasms carrying Yrl0

HYrio By 5 TYris BRI

Germplasms carrying Yrl8

Area o Number g R/ %% Hik W/ % Hik B Vi
Number Frequency Number Frequency Number Frequency

R Henan 114 22 19. 30 25 21.93 - -
B P Shaanxi 41 26 63. 41 16 39.02 — —
VL7 Jiangsu 37 16 43. 24 5 13.51 4 10. 81
1 %5 Shandong 33 20 60. 61 13 39. 39 1 3.03
b5t Beijing 32 10 31.25 4 12.5 2 6.25
4t Hebei 31 10 32.26 9 29.03 - -
P41l Sichuan 23 5 21.74 2 8.70 — —
WL Hubei 9 3 33.33 2 22.22 — —
M Guizhou 7 4 57.14 — — — —
% Anhui 5 5 100. 00 2 40. 00 - —
2 F Yunnan 4 — - — — — —
J7 %% Guangdong 4 — — 1 25.00 — —
P4 Shanxi 3 — — — — — —
%% Neimeng 2 — — 1 50. 00 — —
Hr e Xinjiang 2 — — — — — —
T H Ningxia 1 1 100. 00 — — — —
41 Total 348 122 — 80 — 7 —
=R,
Note: “—7” represents none.
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Molecular Detection and Distribution of Stripe Rust Resistance Genes
Yr5S , Yrl0 and Yrl8 among 348 Wheat Germplasms

DONG Na, HU Haiyan, HU Tiezhu, LI Gan, LI Xiaojun,
CHEN Xiangdong, ZHANG Yajuan and RU Zhengang

(Collaborative Innovation Center of Modern Biological Breeding/Henan Key Laboratory for Crop Molecular Breeding in Universities,

Center of Wheat Breeding, Henan Institute of Science and Technology, Henan Province, Xinxiang Henan 453003, China)

Abstract In order to determine the distribution of stripe rust resistance genes Yr5, Yrl0O and Yrl8
among 348 wheat germplasms which were collected from many breeding units all over the country,
their co-segregated or closely linked molecular markers S1320, SC,y and cslLV34 were used to assist
detection in this study. The results showed that 122 germplasms were positive for Yr5-linked marker
S1320, 80 for Yrl0-linked marker SC,o, and 7 for Yri8-linked marker csI.LV34. The positive rates were
35.06%, 22.99% and 2.01% respectively. But positve germplasms with the same marker showed dif-
ferential disease resistant character. There were 27, 11 and 3 germplasms which were resistant to
stripe rust among the marker positive ones accordingly. These stripe rust resistant germplasms with
Yr5, Yrl0 or Yri8 were mainly from Shaanxi, Beijing and Jiangsu province. The results of disease re-
sistance identification showed that the germplasms pyramiding with Yr5 and Yri8 were highly resist-
ant or immune to stripe rust, whereas Yr/0 pyramiding with Yr5 or Yri8 were not effective in impro-
ving stripe rust resistance. In addition, 10 germplasms carrying none of the above three genes showed
immune to stripe rust, which were very useful resources for stripe rust resistant breeding and valuable
to study further. The results of this study may provide an important reference for the effective utiliza-
tion of stripe rust resistance gene resources.
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