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Analysis of Wheat Leaf Rust Resistance Genes in 16
Main Wheat Cultivars in Henan
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(College of Plant Protection ,Agricultural University of Hebei/ National Engineering Research Center for Agriculture in Northern
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Abstract; In order to identify the resistance and distribution of leaf rust resistance genes of wheat cultivars in
Henan Province to provide theoretical basis for the promotion and reasonable layout,leaf rust control and resistance
breeding, the resistance evaluation of 16 main wheat cultivars of Henan was carried out using five mixed races of
Puccinia triticina at the seedling stage. In addition , the resistance genes of the 16 wheat cultivars at seedling stage
were postulated by inoculating 12 races of P. triticina. Meanwhile ,30 molecular markers closely linked or co-segre-
gated with 24 wheat leaf rust resistance genes were used to detect these cultivars. The results showed that these cul-
tivars were highly susceptible to the mixed races examined. The data of gene postulation and molecular detection in-
dicated that 4 leaf rust resistance genes,Lrl ,Lrl6 ,Lr26 and Lr30 ,were found in these cultivars. Among them , Xian-
mai 8 carried Lrl and Lr26 ,Zhengmai 366 and Zhengmai 9023 carried Lrl ,Xinong 979 and Huaichuan 916 carried
Lr16. Zhongmai 895, Yanzhan 4110 ,Zhengmai 7698 ,Ping’an 8 ,Zhongmai 1,Zhoumai 16 ,Hengguan 35 and Aikang 58
carried Lr26. The gene Lr26 was detected in Zhoumai 22 ,and Lrl and Lr30 were also postulated in Zhoumai 22. Be-
sides, Yumai 49-198 and Luomai 23 might carry unknown or untested resistance genes. Therefore,the abundance of
leaf rust resistance genes in the main wheat cultivars of Henan was low,and the new leaf rust resistance genes should

be introduced into new wheat cultivars to improve the leaf rust resistance and control wheat leaf rust effectively.
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Table 1 Seedling infection types on 40 differential lines with different Lr genes, Thatcher,and 16 wheat cultivars to 12 patho-

types of P. triticinia

i ()

eSSl Pathotype

Cultivar( Line) THKT  FHTT  PHTS PHJT

MHTS

PHST  THTT FHJT FHKT  PHTT  PHKT  FHST

TeLrl - RL6003 ( Lrl )
Tela2a-RL6016 ( Lr2a)
Tela2e- RL6047 ( Lr2c)
TeLi3-RL6002 ( Lr3)
TeL19-RL6010( Lr9)
TeLrl6-RL600S ( Lr16)
Teli24- RL6064 ( Lr24)
Teli26-RL6078 ( Lr26)
TeLi3Ka- RL6007 ( Lr3Ka)
TeLrl1-RL6053 ( Lrl 1)
TeLrl7-RL6008 ( Lr17)
TeLi30-RL6049 ( Lr30)
TeLB-RL6051 (LrB)
TeLr10-RL6004 ( Lr10)
TeLrl4a-RL6013 ( Lrl4a)
TeLr18-RL6009 ( Lr]8)
Tela21-RL6043 (Lr21)

3

w

LW W W W W W W W = = O W W W W

W W W W W W W W W W = WO W W =

T e w W wwwww e w o W W o

W W W W W oE W W e W R W S W W =

w

T e w www www e w o w o=

3

w

3

w

’

5

w O W W =

5

W W W W W = W W W W = WO W W

WD OW W W W W W W R W R W O W W =

W W W W W = W W= W= WO W W =

LW W W W W W W W W W= WO W W W W

W W W W W W W W = W= WO W W

5

3
1
3
3
3
1
3
3
3
3
1
3
3
3
3
3

w w w w w w w w2 w [US T




33 K OBRAE TR 16 A RN SRR SRR 23 A 549

xR1(&)

R (FR) HURZA! Pathotype

Cultivar( Line) THKT ~ FHTT  PHTS  PHJT  MHTS PHST THTT  FHJT FHKT PHTT PHKT  FHST
Teli28-RL6079 ( Lr28) ; ; ; ; ; ; ; ; ; ; ; ;
KS91WGRC11(Lr42) ; ; ; 3 ; ; 3 ;1 3 ; ; ;
TeLa2b-RL6019 ( Li2b) 3 3 3 3 ; 3 3 3 3 ;1 3 3
TeLi3bg-RL6042 ( Lr3bg) 3 3 3 3 3 3 3 3 3 3 3 3
TeLrl4b- RL6006 ( Lri4b) 3 3 3 3 3 3 3 3 3 3 3 3
TeLrl5-RL6052 (Lrl5) 3 i1 ;1 3 ;1 i1 3 i1 ;1 ;1 ; ;
TeLrl9-RL6040 ( Lrl9) ; ; ; ; ; ; ; ; ; ; ; ;
TeLi20-RL6092 ( Lr20) 3 i1 i1 3 3 i1 3 ; ;1 ; ; i1
Tcli23-RL6012( Lr23) 3 3 3 3 3 3 3 3 3 3 3 3
Teli25-RL6084 ( Lr25) ; ; ; ; ; ; ; ; ; ; ; ;
TeLi29-RL6080 ( Lr29) i1 i1 ;1 ;1 ;1 i1 i1 i1 3 ;1 3 3
Tclr32-R15479( Lr32) 3 3 3 3 3 3 3 3 3 3 3 3
Teli33-RL6057 (Lr33) 3 3 3 3 3 3 3 3 3 3 3 3
TeLi36-E84018 ( Lr36) 3 3 3 3 3 3 3 3 3 3 3 3
Teli38-RL6097 ( Lr38) i1 i1 ;1 ;1 ;1 i1 i1 i1 ;1 ; i1 ;
KS9OWGRC10( Lr41 ) ; i1 ; ; ;1 ; i1 ; ;1 ;1 ; ;
Telrd4-RL6147 (Lrd4) i1 3 3 ;1 ; 3 3 3 3 3 3 3
Telrd5-RL6144 ( Lr45) i1 i1 i1 ;1 ;1 i1 i1 i1 ;1 ;1 ; i1
90H450( Lrd7) ; ; ;1 ; ; ; ; ; ;1 ; ; ;
KS96WGRC36 ( Lr50) 3 3 3 3 3 3 3 3 3 3 3 3
C78.5(Lr51) i1 i1 i1 ;1 ;1 i1 i1 i1 ;1 ;1 i1 i1
-98M71( Lr53) ; i1 ; ; ; ; ; ; ; ; ; ;
Teli37-RL6081 (Lr37) 3 3 3 3 3 3 3 3 3 3 3 3
Thatcher 3 3 3 3 3 3 3 3 3 3 3
JHZZ 22 3 ;1 3 ;1 3 ;1 3 i1 ;1 ;1 i1 i1
P4 979 3 3 3 3 3 3 3 3 3 3 3 3
B 366 3 ;1 3 3 3 ;1 3 ;1 ; ; 3 ;1
h % 895 3 3 3 3 3 3 3 3 3 3 3 3
B 4110 3 3 3 3 3 3 3 3 3 3 3 3
HF 7698 3 3 3 ;1 3 3 3 3 3 3 3
e85 3 ; 3 ;1 3 ;1 3 ; ;1 ; 3 3
I 916 3 3 3 3 3 3 3 3 3 3 3 3
48 3 ;1 3 ;1 3 3 3 3 3 3 3 3
ME15 3 3 3 ;1 3 3 3 3 3 3 3
i 49-198 3 3 3 3 3 3 3 3 ;1 ; 3 3
% 16 3 3 3 3 3 3 3 3 3 3 3 3
A 9023 3 3 3 3 3 3 3 3 3 3 3 3
K#E 23 3 3 3 3 3 3 3 3 3 3 3 3
W 35 3 3 3 3 3 3 3 3 3 3 3 3
i 58 3 3 3 3 3 3 3 3 3 3 3 3

“0”  JCARERPE R AT 5 JCE AT (E A IRAEBE i sl e S S 5 17 BT HEAR /N, ELJS Bl A A SE Bz 5 37« B v 45 R, B

ks

“0” :No chlorotic flecks or uredinia, *

3

;7 :No uredinia, but there were necrotic flecks or chlorosis, “1” ; Small uredinia with necrosis, “3” ; Moderate size

uredinia with chlorosis slightly
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Table 2 The results of leaf rust resistance identification and molecular detection of the 16 wheat cultivars
; FhRid
LR b RS R
3 s oL | HH ] 22 wRUES
A AR it ! e " GRR
Leaf rust Gene postulation at ~ Results tested
Cultivars Approval year Pedigree Infection type Final result
resistance seedling stage with molecular
of mixed races
markers
JHZ 22 2007 JAZF 12/103 6 5// 83 13 3 B Lrl Lr30 Lr26 Lrl 126 Lr30
Pk 979 2005 P4 2611//(918 x95 3 1) F1 3 TR N Lrl6 Lrl6
FRF 366 2005 A 47/PH82-2-2 3 R Lrl Lrl Lrl
h5 895 2012 JAZ16/7 R 45 3; e N Lr26 Lr26
B 4110 2003 89(35)-14/%% . 781-4 3 e N 126 Lr26
A 7698 2011 Bz 9405/4B269// EZ 16 3;1 B + Lr26 Lr26
e 85 2011 B 369/ 1% 9023 3 TR + Lrl Lr26 Lrl Lr26
w916 2011 3 47//ME 54 3 B N Lrl6 Lrl6
Yt 8 2011 B2 5/ 8% 13 3 B + Lr26 Lr26
RE1S 2004 B 4 5/ WILEEFFE R (97-26) 3 B + Lr26 L26
%3 49-198 2005 394A/BFE 2 5 3 e + N .
JAZ 16 2002 JH7 9 5/ )% 84258 3 B N Lr26 Lr26
FBA 9023 2001 (/ME 6 Z/754¢65)//(83(2)- 3 T N Lrl Lrl
3-3/84(14)431/3/B% 213
%3 23 2009 3 18/1fEF 18 3 B N N +
i3 35 2004 84 WL 749/ 87-4263 3 Re N 126 L26
i 58 2005 B 49/ K50 8960,/ JA % 11 3 Re N Lr26 Lr26

N ARAEHEN 5 + A RAEE R

N:Unknown wheat leaf rust resistance gene, + :Presence of unknown resistance gene
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1 Tela37 Ao BTR A AR 2 B o S B2, PR It A
REHEBR 7E3X 9 A dh B b AT RE & A7 X 17 A4t
PR

J& 42 22 % THKT ,PHTS MHTS F1 THTT 2 # =

J2 R AR X G Al B Ak 2 BRI B 0 Y G A L IR &R
TeLrl & T %F PHJT . PHST PHTT #1 PHKT 3 &
T AN X At PR 19 S iy 76 5 ] 22 22 1 s g B —
3, Telr30 B 7 %F FHTT , FHKT . PHTT #1 PHKT %
IR N TR A | ko H Al B R A e vz B 5 R A 22 —
3, PRI 8 22 22 Hal BB Lrl A1 Le30,

2 366 % THKT,PHTS ., PHJT . MHTS , THTT
F PHKT 355 S 1y AU A, 6ok JHCAth T Ak 349 2 A i
A ITAEREN & TeLrl B 7% PHST A1 PHTT 3
e SO AU AR A PR AR Y S g B 5 K8 % 366 — 3L,
IR A 2 366 Wl RESA Lrl .
2.2 16 NEH/MESFHRMTFEERN S FREN

24 AHUHEE B R 1 Al AR A B Y 30 N
FHRICTEME 16 AT R 48 AR/ N alF AL 3
3 AP Lrl Lrl6 R Lr26 09FE S 45
(E 1) o Le26 U Si &,  62.5% , HZ
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366 .o 8 S E 9023 Wy s Ll 1) 753 bp
FRS 2 (B 1A) R 3 A AT BE & P45
FEA Lel 75 4% 979 A1 916 rhAR IR T Lri6 )
KN 135 bp BYRES A5 (B 1B) |, R BIX FAS i
Fhep AT RE S A BB A Lrl6; A 42 22 % 895,
fEJE 4110 KBAZ 7698 . i 8 5 V& 8 5 ARAE 1
5 JEZE 16 MWL 35 FUEEST 58 I Lr26 1EAHK 43
FHARCy i 1076 bp M4FS 45 (B 1C) Mt
KAy FhRc (CRBEFE & H 3L S A b i 18
H 55 12 FFRic ) A 763X 28 5 Rl 18 1 636

MTLd TCK1 2 345 6 7 8 910111213141516

bp BYZ&H5 (K 1D) , KX 10 AT BE A 126
FLH  BRAEEE 8 S RINT A Ll M Lr26 A1, HoAth 5 il
(JEZ 22 P4 979 J 4 366 . H 2 895 fEJE 4110 .
K 7698 I 916 V% 8 5 MmF 1 5 JHZ 16,
KA 9023 MW 35 FEEHL 58) &4 s —3L 1M
HAEBZZ 49 — 198 FLiE 7 23 XA fi Ffr b o K U
SR IL R R B, 33 2 BT I AR S A0 T & A3 A Bt
BRI L —, 16 D B A P TE R
TER S FhRiC K2 R W 2,

MTLI6TCK1 2 34 5 6 78 910111213141516

M:DM2000 marker or pBR322 DNA marker; T Thatcher; CK:H,0;1-16 : Zhoumai 22, Xinong 979 , Zhengmai 366,
Zhongmai 895, Yanzhan 4110, Zhengmai 7698 , Xianmai 8 , Huaichuan 916, Ping’an 8 ,Zhongmai 1,
Yumai 49-198 , Zhoumai 16 ,Zhengmai 9023 , Luomai 23 , Hengguan 35 ,and Aikang 58
B 1 LrlI(A).Lrl16(B) % Lr26(C.D) M5 FHRICHE 16 D ERK/DERMPHIIEER
Fig.1 Banding patterns amplified by specific markers for Lrl (A),Lrl6 (B)and
Lr26(C and D) genes in 16 wheat cultivars
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S7P0, L. Stepienn ZE7 R. Singh 25T #a 41
N T TEA RN & 575 N =T (SN A
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S FARIC IR AR AR, AN GE B S A A E I A 4

FHRIC RGN 3 DA DA AR g oAb B ik 45 3 I AR A
FOEM M T 50 TR e R, ET A
16 A~ F AR/ N2 Bl v REAEAE 4 AP SEH,
HUL Lr26 f o L2 fefmr, BT g 48 4/ 22
i S Ut A5 BE R 2 BRI, MAETSR 22 49-198 Al
W37 23 R A TN B A BT 4 B P I T
REATARBFFE TSI Y 24 AR H iR
AeffE HO2 S A Kbt 853 H, AR d,
ok ST HE Sl A T ) 35 PR A0 (3 R R S R
A AT 55 L SRR B, T E— 2P T S
Ik,

Lrl SHRTEAS AR /NZE S FP Malakoff H1 & B
(R IEAEAR Z2 /N 32 i R 38 2 BT IR R N I A
FE ) Lrl6 JE—A B AR B L34
AR B B R B PThE D 2011 AFE R FE I
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P4 B XCF AR T B3 R 38%
(BOUEAL 2 X B A 42% ) 52011 4F 7 BH AR
X AR 104 AS/INZZ S FRRT = AR 2R B 45 i 1
AT T %58 5 A Lr26 (LR R A 20. 2% ;
2012 4F AT BRI R B /N 77X 116 4/
A (FR) T Lr26 FEFIR A 40. 5% ;2015 4F 5K
WEEF MR TE /NAZ F2 7R X /INE Rl Lr26 B Y
PR R 33. 6% , AW ST i) B 48 32 Ak Ao
Lr26 FERH B R 5 ik 62. 5% , AT fig 5 A X} 16 4~
TR AT T 00T FEA RN, ARG S i AT
RETS FOR R i s — s —30H %,

it FRIGSHT R TR 16 A F R WA
HJE A 22 A2 895 R 7698 -4 8 S AIE A 16
HIEASEZ 13 JAZ% 16 AL 9 5 BA AT & 5§
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