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Evaluation of the Resistance to Leaf Rust of 6 Wheat Lines
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Abstract: In order to evaluate the leaf rust resistance of 6 wheat lines tested, we did the resistance i-
dentification in seedling and adult stages with 42 resistance gene lines as tester, inoculated by 8 path-
types of pucciuina triticina. Combined gene postulation with the molecular assisted identification, we
could concluded that Lr3ka, Lr42 and Lr44 were posttulated in cp02-62—-8-1-1; Lr2c, Lr3bg, Lrl6,
Lr26 and Lr42 were posttulated in cp01-27-3-3-177; Lrl6 and Lr26 were present in cp20-3-3-4-178;
Lr3,Lr3bg, Lrll, Lrl7, Lr26 and Lr42 were present in cp20-30-1-5-218 and cp02-39-2-4-377. cp20-
38-4-3-2 may carry Lrl6, Lr26, Lr37 and other know or un-known resistance genes to leaf rust. How-
ever, the specific bands for resistant genes of Lrl, Lr9, Lri10, Lr12, Lr19, Lr20, Lr21, Lr24, Lr28,
Lr29, Lr34, Lr35, Lr38, Lr4l and Lr47 were not be detected with the corresponding primers in the 6
lines. The results indicated that there were quite rich resistant genes to leaf rust in the 6 wheat lines.
Key words: Wheat; Resistant gene to wheat leaf rust; Gene postulation; Molecular marker-assisted

selection
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/NFE i R cp20-38-4-3-2., cp20-3-3-4-178,
cp02-62—8-1-1, ¢p20-30-1-5-218, ¢p01-27-3-3-
177 .cp02-39-2-4-377 NG /NE M F . h  E K
FHBEA Y PRI BE 5T BT 42 A . R X ] Thatcher,
42 4~ LA Thatcher S5 5t A /)N 22 50 M85 1 55 Bk
RO R UL & 8 A5 1w (THTT,
PHTP.PHKS,PHTT.FHTT,NHMT, THPT,
THTS) ¥ i ] b A b K 27 /1N 22 W 455 95 BF 55 A 0
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12~14 d, $i B8 Roelfs 557 $2 11 9 Gbr o ik
FTAR Y ALY E L FFARSE Dubin S50 52 H i J5 00 3k
o L R .

1.3 BMEREERSFERE

BE LR BBOCA [] 5t R 8 4 5 R A CTAB 3542
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PRid (& DT85 5 o 75w . 519 i
WA TAY TERARAR SR, 3§75 5 40057
HE 3K,

1 PTC-100 117 PCR & Ji, PCR % I
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A DNA 50 ng.Taq B4 1U, PCR Jz b &
£ 95C 5 min; 95C 1 min, 50~65C 1 min,
72°C 2 min, 3t 35 MEH ;72 CZE{f 10 min; 10°C
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Table 1 Molecular markers used for identification of resistance genes to wheat leaf rust
Lr 2:H PRic A 519 % PR i BRI S 7% 30k
Lr gene Marker type Primer name Size of fragment /bp Reference
Lrl STS WR003 760 (2]
Lr2c SSR Xgwm261 176 [21]
Lr9 SCAR SCS5-550 550 [3]
Lr9 STS J13 1 100 [4]
Lrio STS Fl. 2245 Lr10-6/r2 310 [5]
Lri2 SSR Xgwm?251 120 [22]
Lrl6 SSR WMCT764 156 [23]
Lrl9 SCAR SCS265 512 [6]
Lrl9 SCAR SCS253 736 [6]
Lr20 STS STS638 542 [7]
Lr2] STS D14 669 (8]
Lr24 STS J09 310 [9]
Lr24 SCS S1302-609 607 [10]
Lr26 STS wsecalin 1076 [11]
Lr26 STS Glu-B3 636 [12]
Lr28 SCAR SCS421-570 570 [13]
Lr29 SCAR OPY10 850 [14]
Lr34 STS esLV34 150 [15]
Lr34 STS L34 751 [16]
Lr35 STS Sr39 900 [17]
Lr37 STS VENTRIUP/LN2 259 [18]
Lr38 SCAR P3/P4 982 [19]
Lrdl SSR Xbarcl24 261 [24]
Lr42 SSR Wmc432 220 [25]
Lrd7 STS PS10 282 [20]

cp02-62--8-1-1 5 & HLr39, Lr4d0fy) i 45 3 A
F 2 DA [l A5 21 3 2 e 2 RO AIG 4 e B H £
B PKTT X} cp02-62--8-1-1 Py (R YL A K17, I
CALr39, Lrd0 Wik S5 R AR G4 AL " L T
A Lrdka, Lrd2, Lrd4 W42 G2 BAK . FIr LA, 4 00
cp02-62--8-1-1 A & F Lr39, Lrd0, vl fE &5 A
Lr3ka,Lrd2,Lrd4 .80 & H A5 56 8. 7] 2.
WD cp01-27-3-3-177 0] BE & A Lr3bg ; cp20-
30-1-5-218 Al Re & A Lr3,Lrll,Lrl7, Lr3bgiX ¥
HoAth B F A

cp20-38-4-3-2 55 i 19 AT o] — > 3 A Ok
R MYR YR [R] 400 cp20-38-4-3-2 H1A]
REEARMPUWERES Z P REE, B
cp20-38-4-3-2 W& A Lr9, Lr19, Lr24, Lr38 Ity i
L R MR g RV HE D R & R i
FH
2.2 HEEHBHRFEEEESER

cp20-38-4-3-2 M ILAR I YL AL ™ 57, R Tk
f E B & P 25 B cp20-3-3-4-178 ., ¢p20-30-1-5-

218, cp02-62--8-1-1, cp01-27-3-3-177 , cp02-39-2-
A-377 ({3 e U5 R “ 47 {H cp20-3-3-4-178 (195
T EOR T 302, /NTF 652, J&@ F g AR 19
HHEBUNT 30% (3£ 3) 8 T2 85264,
2.3 MBS FHBRNER
AR B BE 5 20 A4S Lr SE PR 5% 1% 1 s 3k 4y
B 25 DN FARIE A 6 iy /NE MR EAT T
A FHREM 45 FAE cp20-38-4-3-2, cp20-3-3-4-178 ,
cp02-62--8-1-1, cp01-27-3-3-177 ,cp02-39-2-4-377
I T Lr26 1 1A G R R A5 L 7E cp20-30-
1-5-218 W38 i T Lr26 il B M 26 45 5 464 (A
1) 5 cp20-38-4-3-2 H 448 WY Lr37 (1) 4% 5 44 (&
2); 1F cp20-38-4-3-2. cp20-3-3-4-178. cp01-27-3-
3-177.cp02-39-2-4-377 R 46 4 5 Lri16 [ (1)
S o (B 3) 578 ep01-27-3-3-177 hy i i 55
Lr2cH [F) 19 ¢ 5447 80 (Bl 4) 5 78 cp02-62--8-1-1,
cp01-27-3-3-177 W " 1§ th 55 Lr42 AH [6] (4 45 77
U 5 HED X L8 5 R R RE B A R S AR 0 N
PPT S EEN . RAE W R Lrl, Lr9, Lrio,



%4l P — 55 AN R BB I © 765 .

Lrl2, Lr19, Lr20. Lr21. Lr24. Lr28. Lr29. MIZR &R g5 S 0L 3 3,
Lr34 . Lr35,Lr38. Lrd1 F1 Lrd7, 6 /N &R
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Table 2 Seedling infection type of 42 leaf rust resistance gene lines with different known Lr genes and

6 wheat lines tested with 8 pathotypes of P. triticinia

ii@ti?:g?/% Lr 3P B ZE I Pathotype

lines Lr gene THTT PKTT PKKS PHTT FHTT  NHMT TKPT THTS
RL6003 Lrl 4 4 4 4 ;1 4 4 4
RI1.6016 Lr2a 4 3 3 3 ;1 3 4 4
RL6047 Lr2c 1 1 4 4 4 1 4 3
RL6002 Lr3 7 1 1 4 4 ; 1 4
RL6010 Lr9 H H H H H H H H
RL6005 Lrl6 3 3 4 4 4 3 3
RL6040 Lr24 ;1 5 5 i1 ;1 ;1 ; ;1
RL6078 Lr26 4 4 4 4 3 4 4 4
RL6007 Lr3ka 3 4 ; 4 3 4 4 4
RL6053 Lrll 3 4 4 4 4 ; ; 3
RL6008 Lrl7 4 4 4 4 3 ; 4 3
RL6049 Lr30 4 4 4 4 4 3 4 3
RL6051 LB 4 4 4 4 4 4 4 3
RL6004 Lrlo 1 ; 4 4 4 1 4 3
RL6013 Lrida 1 1 1 4 4 1 1 4
RL6009 Lrl8 3 4 ;1 3 4 3 4 ;
RL6043 Lr21 3 4 4 4 4 3 4 3
RL6079 Lr28 ; ; ; ; ;1 ;1 ; 3
KS90WGRC10 Lrdl 1; 1 1 ; ; ; ; ;
KS91WGRC11 Lrd2 3 i1 4 4 4 3 3 3
R1L6042 Lr3bg 4 3 4 4 4 3 3 ;
RL6006 Lri4b 4 4 4 4 4 3 4 4
RL6052 Lrl5 1 4 ;1 4 4 4 4 ;
RL6040 Lrl9 3 B B B 3 B B 51
RL6092 Lr20 4 3 i1 4 3 3 3 ;
RL6012 Lr23 4 4 4 4 3 4 4 3
RL6084 Lr25 4 4 4 4 4 4 4 4
RL6080 Lr29 1 1 4 4 1 3 4 4
RL5497 Lr32 1 1 4 4 4 1 1 4
RL6057 Lr33 3 4 1 4 ; 4 4 4
E84018 Lr36 4 4 4 3 4 4 3 3
RL6081 Lr37 4 4 4 4 4 4 4 4
RIL6097 Lr38 H H H H H H H H
KS86 WGRC02 Lr39 3 ; 4 4 4 3 4 ;
KS86WGRC07 Lrd0 4 ; 4 4 4 4 4 ;
KS92WGRC23 Lrd3 4 4 4 ; 4 ; ; ;
RL7147 Lrd4 4 ; 4 4 4 4 4 4
RL6144 Lrd5 4 4 3 3 1 1 1 3
Pavon76 Lrd6 4 5 5 4 ; 5 5

90HA450 Lrd7 ; 4 ; ; ; ; 4 ;
KS96 WGRC36 Lr50 4 4 4 4 7 4 3
Thatcher 4 4 4 4 4 4 | 4
CI)20*38*4*3*2 1 H H H 1 H 1 H 1 H H 1
cp20-3-3-4-178 7 1 1 4 3 1 1 3
cp20-30-1-5-218 4 3 4 4 3 ; ; 1
cp02-62--8-1-1 4 i1 4 4 3 4 4 ;
cp01-27-3-3-177 4 4 4 4 3 4 ; ;
cp02-39-2-4-377 4 4 1 4 3 4 4 4

“O7 s TCHREAR 57 AR AR E AT HE T AE AR FEBE S B R R s 17 B HEAR DN BCRAR A W AN A AR BT R 27 B
7 HE/ANE p 55 JE A RGN 5 “37 s BT HE P AR KU TR AL TCA FE N (R R R G R G 5 47 BT HE K £, A 4L
LUTCHEFE 548 4% S

“0”: no flecks or uredinia; “;”:hypersensitive flecks; “1”: small uredinia with necrosis; “2”: small uredinia with chlorosis; “3”:

moderate size uredinia; “4”; larger uredinia with chloros.
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M: marker; T:TcLr26;1~6: c¢p02-39-2-4-377, ¢p01-27-3-3-177, cp02-62—8-1-1, cp20-30-1-5-218,cp20-3-3-4-178, cp20-38-4-3-2

B 1
Fig. 1

M: marker; T: TclLr37;1~6:cp02-39-2-4-377, cp01-27-3-
3-177, cp02-62-—-8-1-1, cp20-30-1-5-218, cp20-3-3-4-178, cp20-
38-4-3-2

B2 Le37@iigaR
Fig. 2 PCR products for Lr37

M. marker; T:TcLrl6;1~6:cp02-39-2-4-377, cp01-27-3-3-
177, ¢p02-62-—-8-1-1, ¢p20-30-1-5-218, cp20-3-3-4-178, cp20-38-
4-3-2

B3 LricfiigaR
Fig. 3 PCR products for Lri6

Lr26#) cw-secalin(+ )0 glu-B3 (— )3 18 & R
PCR products of the ew-secalin and glu-B3 marker for Lr26

M. marker; T:Tclr2c;1~6: cp02-39-2-4-377, cp01-27-3-3-
177, ¢p02-62-—-8-1-1, ¢p20-30-1-5-218, ¢p20-3-3-4-178, cp20-38-
1-3-2

B4 Lr2c BBER
Fig. 4 PCR products for Lr2c

M. marker; T:TclLr42;1~6: cp02-39-2-4-377, cp01-27-3-
3-177, ¢p02-62—8-1-1, ¢p20-30-1-5-218, ¢p20-3-3-4-178, cP20-
38-4-3-2

5 Lri2 My BER
Fig. 5 PCR products for Lr42
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Table 3 Final evaluation of the leaf rust resistance in 6 wheat lines

A 2

JEHR Adult stage

itk & Postulated resistance O T R 2 R LR M g gh R
Jhist i 2 ; resis R R BN Results TR SR S
Lines genes at : . . iy Final results
. Infection  Disease Resistance of MAS
seedling stage . . .
types index evaluation
p20-38-4-3-2 + ; 0 NIM Lrl6. Lr26 . Lr37 If 6. Lr26, Lr37,
cp20-3-3-4-178 N 4 47 MS Lrl6. Lr26 Lrl6 . Lr26
Lr3,Lrll. Lr3,Lrll.,Lrl7,
p20-30-1-5-218 Lo} atbg 4 13. SR Lr26 Lot g
cp02-62--8-1-1 Lr3ka ., Lrd2 ., Lrd4 4 4.3 SR Lri2 Lr3ka ., Lrd2 ., Lrd4
o - . Lr2c, Lrl6, Lr26. Lr2c. Lrl6. Lr3bg .
p01-27-3-3-177 Lr3bg 4 11 SR o RN
cp02-39-2-4-377 N 4 20.5 SR Lri6., Lr26 Lrl6., Lr26

N FOR AR REHME 5 7 FR RANEED s SR A2 85 s MS: s NIM. JE % .

N:no known leaf rust resistance genes detected; “+7 represents for unknown resistance gene; SR: slow rusting; MS: moderately

susceptible; NIM: nearly immune.
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BRI B R HE T 5 7 FhRic A g5 &
PR 6 AS/NEE G A% i R YU K AT R
AL R 5 AR EH Lr26 B L 4 A i &R
HREEH Lrl6RH, — 1M ASH Lr2ciH . i
ek NEPIH RN Lr2e, Lrl6 ., Lr26 %t 3
IINFE A T A BN R I PP 2 R R L HRESR
RIS O e R P M i L N S AL R 2 A
TEWSA] DASRE & 2 ERyPimate . Rk, LrZe, Lrl6
Lr26 B BA — & WA N . /22 Hrmt 45
W Lri6ie— DAt 2 HliE,
Lri65 Lr34 5L &5 A F7 46 B 25 b g A 35k ] s g
FETERT R B T m P . NP4 3
Lr26i T/h% IRS Qe ik b R IE T /R, &
20 42 70 AEACHI BRI 51 A B 1BL/1IRS 5 fif
Fondp, R E O R ARHET M . T LA N E
B R PE T K B, Lr26 3L R B 49— L6 )5 7 2k
BE/NF SR . BT LA EECE A A Lr2e . Lri6
Lr26 3L A AL BT B IR & R S /N1
INZEBUM S BE IR Lr37 )2 bR W 0k A 7R
T U ) A R ke 2 B vy R T T B TR) B R B0 )
B H. AW AE cp20-38-4-3-2 rf 7 HG
Lr374F 5407 3% 5 1% b & A8 bR W R 3 & 5t (T
= )R . HA R TE B RO D 2 3R
B SER BPT M R O I S R PRl R S A AL
b AP L PR L B T L3755 HoA B i R
HARRRE TR B BUE BAR R A
cp01-27-3-3-177 . cp02-62-—8-1-1 1 ¥ ¥ ] 5|
A Lrd2f pi A B R HE 5O & A N 1 3
DP9 SRR A] R SR AE X AN A R PR RE A
X BT EE R Lrd 24 40 A 00 56 RAA7E L 505 B
T A AR I A R TR AR s AL T R 25 e i
PRI 45 R iR 22, /ANE UM 85N Lrd2 %)
INZE G 7 G RORFRL RN E AR LR R T R
TR . OF H 3R E A BUNF L2 35 R
BE AR LG L R U, ELA AR 0 R R AL
INFZ BB ep02-39-2-4-377 FE T H %) w45 e
FEI v I LA R 0 5 1 48 B 20, 5, /N T
30. 0, @ T2 5 4 I L 5 A A S 30 A ) A
FH Y 18 4% 3 5 cp02-62—-8-1-1, cp20-30-1-5-218 ,
cp01-27-3-3-17 7E i1 W % it 55 93 & B0 o Bt » 76 1

R SUT A 175 L LU AR o A I AT ] AT RE A 1S R
L B2 B N AR R

AHIE TR PRI /N2 b R PEAT T HUmM SR F
s BB S A i F /N A M4 B AT BT B R
BRGTIE UL Tk L i 28 TR S 16 75 Be 85 119
AFPRE X Tk 88 /N T A AR A R B A
R,

4%k

BTG TR 6 1 /NEE IS A R T
M5 1 o ep20-38-4-3-2 H A ARG 119 1 191 A1 A
PRIPOPE & B ST 0 I B i & IE R
B RAERE S, WK 6 i R EA R
o8 N, 45 Lrl, Lr2e, Lr3ka., Lri6,
Lr3bg. Lr26.Lr37 . Lr42f1 Lrd4 , ] {E & fph &
PR .
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