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Table 1. Avirulence/virulence formula for wheat leaf rust isolates
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Isolate No. Location Avirulence/Virulence Formula Frequency of virulence factors of
wheat leaf rust isolates (%)

3 Gorgan o€ 5 Lr1,2a,2b,2¢,10,11,12,14a,15,17 ,21,24 ,26, 29,32,36,23+ /3ka ,13,,16,18 ,23,30,33,34 ,13 45.0
7 Ahvaz 5lsal  Lr2a,2b,2¢,10,11,12,13,15,16,17 ,21,24 ,26,29,32,23+/ 1 , 3ka,14a,18 ,23,30,33,34,36 ,13 47.5
12 Hamedan olaes  Lr2a,2b,2¢,10,11,12,14a,15,11,24,26,29,32,36,23+ / 1,3ka,13,16,18, 21,23,30,33,34 ,13 47.5

9 Hashtgerd s Sas Lr2a,2b,2¢,10,11,12,15,16,17 ,24 ,29,32,33,36, 23+ / 1,3 ka, 13,14a,18 ,21,23,24,26,30,34 ,13 50.0
11 Hamedan olaes  Lr2a,2b,2¢,10,11,12,14a,15,17 ,24 ,26, 29,32,36,23+ /1 ,3ka ,13,16,18 ,21 ,23,30,33,34,13 50.0
4 Sari sl Lr2a2b,2¢,10,11,12,14a,15 ,21,24, 26 ,29,23+/ 1 ,3ka 13 ,16,17,18 ,23,30,32,33,34 ,36,13 55.0

6 Gorgan o€ g Lr2a2b,2¢,10,11,12,14a,15,17 ,26, ,29 ,32,23+ /1 3ka,13,16,18 ,21,23,24,30,33,34 ,36,13 55.0

2 Gorgan o€ g Lr2a2b,2¢,10,11,12,15,21 ,24,26, 29,23+ /1 ,3ka ,13,14a,16,17,18 ,23,30,32,33,34 ,36,13 57.5

1 Ahvaz Slsal Lr2a,2b,10,11,12,15,17, 21,24 ,29,32,34,23+ / 1,2¢ ,3ka ,13,14a,16,18,20 ,23,26,30,33 ,36,13 57.5
10 Hashtgerd 5 Sta Lr2a2b,2¢,10,11,12,15 ,24 ,29,32,23+ / 1 ,3ka ,13,14a,,16,17,18 ,21 ,13,23,26,30,33,34 ,36 60.0

5 Sari sl Lr2a2b,2¢,10,11,12,15 ,24 ,29,23+/ 1 ,3ka ,13,14a,16,17,18 ,21 ,23,26,30,32,33,34 ,36,13 62.5
13 Marivan Olg,» Lr2a2b,3ka,10,11,12,32,35,36,23+ / 1,2¢ ,13,14a ,15,16,17,18 ,21, ,23,24,26,29,30,33,34, 13 62.5
21 Khoramabad stTe = Lr2a,14a,15,18,21,23,24 ,29,23+ / 1,2b,2¢ ,3ka ,10,11,12,13 ,16,17 ,26,30,32,33,34 36,13 65.0
14 Marivan Oy, Lr2a,2b,10,11,12,15,29,23+ / 1,2¢ ,3ka ,13,14a,16,17,18 ,21 ,23,24,26,30,32,33,34 ,36 ,13 67.5
16 Boroujerd 55, Lr2al4a21,26,29,36,23+ /1,2b,2¢ ,3ka ,10,11,12,13 ,15,16,17,18 ,23,24,30,32,33,34,13 70.0
20 Boroujerd spzs, Lr2a2b,18,26,29,36,23+ /1,2c ,3ka,10,11,12,13,14a,15,16,17 ,21 ,23,24,30,32,33,34,13 70.0
25 Ardebil Jesyt Lr1,2a,2b,15,29,36, 23+ / 2c ,3ka,10,11,12,13,14a,16,17,18 ,21 ,23,24,26,30,32,33,34,13 70.0
30 Ardebil Qs Lr2a14a,1521,26,36,23+ /1,2b,2¢ ,3ka ,10,11,12,13,16,17,18 ,23,24,29,30,32,33,34 ,13 70.0

8 Mashhad dgie  Lr2e,10,11,12,29,13,23+/1,2a,2b ,3ka ,13,14a,15,16,17,18 ,21 ,23,24,26,30,32, 33,34 ,36 72.5
22 Moghan Jes)t Lr2a2b,13,29,36,23+ /1,2c ,3ka,10,11,12,14a,15,16,17,18 21 ,23,24,26,30,32,33,34,13 72.5
27 Ardebil Jus,t  Lr2a2b,18,29,36,23+/ 1,2¢ ,3ka ,10,11,12,13,14a,15,16,17 ,21 ,23,24,26,30,32,33,34,13 72.5
17 Boroujerd sps, Lr2b2¢,18,21,29 /1,2a 3ka,10,11,12,13,14a,15,16,17 ,23,24,26,30,32,33,34 ,36,13,23+ 75.0
15 Eslamabad siTedtt Lr2a,15,29,36 /1,2b,2c 3ka,10,11,12,13,14a,16,17,18 ,21 ,23,23+,24,26,30,32,33,34 ,13 71.5
19 Boroujerd s, Lr2a,18,29,23+ /1,2b,2c,3ka,10,11,12,13,14a,15,16,17 ,21 ,23,24,26,30,32,33,34 ,36 ,13 71.5
24 Moghan ok Lr2a,2b,18,29 /1,2c,3ka,l10,11,12,13,14a,15,16,17 ,21 ,23,24,26,30,32,33,34 ,36 ,13,23+ 71.5
26 Ardebil Josyt Lr2a,29,36,23+ /1,2b,2¢ ,3ka,10,11,12,13,14a,15,16,17,18 ,21 ,23,24,26,30,32,33,34,13 77.5
28 Khoramabad sps, Lri18,29,36,23+ /1,2a,2b,2c ,3ka,10,11,12,13,14a,15,16,17 ,21 ,23,24,26,30,32,33,34 ,13 77.5
18 Boroujerd spmsp,  Lr21,29,36 /1,2a,2b,2c 3ka ,10,11,12,13,14a,15,16,17,18 ,23,24,26,30,32,33,34 ,13,23+ 80.0
23 Moghan ok Lr3ka,18,36 /1,2a2b,2c ,10,11,12,13,14a,15,16,17 ,21 ,23,24,26,29,30,32,33,34 ,13,23+ 80.0
29 Ardebil Jes) Lr15,23+ /1,2a,2b,2¢ ,3ka ,10,11,12,13,14a,16,17,18 ,21 ,23,24,26,29,30,32,33,34 ,36,13 82.5

S5 1,0 L1375 L122a L1335 L1226 <Lrb [Lr20 Lr14b [Lr3bg L3 cho) Jo sy o) 3 ot 2 L1285 L1235 (Lr19 (LFI0F 19 co) Jobo sy s, bl o8 *

YYf



el olen la, 556

s Lo 3Tkl (McIntosh, 1988 ) -.i3,T
¢SS 5% 5 (Huerta-Espino, 1992) kS,
3 ;=5 (Huerta-Espino and Singh, 1994)
349 odas Olis e o=l sl ol
23 ol Jole glac b sk 5y S|
oS L5y gl Ol (ol GbLis
P 03 Bl 01l 5 B8 05 6l 2 oben
Pl 45 AYVY Ul 3l et ploil Sl
Olaos 30 )3 e (2] 03 (Flasiss
bl o 5 S 4 0556 (i ST = 5
a2 050 sl il S pla ey
ol dis odalice g ol slawlis 1K
J=B 5 e 05 650 Ulsie o ol 5 e O
oslaiuwl 590 55iS (gal5a asl 5 55 eslaisl
¢SS Olsze 4 Lr9 o o8 0T 51,8 i3
(Race-specific) sl55 4 atusls Caslas O
pLi)| b5 oS iy a5 il ok st
S8 s ey e 55 05 =l sl
OT 1 polens SL215 555 41 i Ll 5 oo
o5 58 53 0T Caglin O Jgn e Ylazs
03 5= Lr19 05 ¢l s ol nobey 355 O
et al., 1995) c—ul 1o Slg> ot

.(McIntosh
LLE 87 55 05 gl 0550 s o —=le
¢McVey and Hamilton, 1985)L_ss

05 o=l s 4, (Martens and Dyck ,1988
5255 oS a5 Jole 05 b (S W5
3 Jal o 53 @S 53 5,7 K
a0 (Winzeler et al., 1995) culos o

YYod

Jol OLalS s g gl e Sy

sLr25  Lr19¢Lr10+ <Lr9 sl _ayp}
5 psbie U8 slaslio aen 4y ilr28
Lr3bg Lr3 Lr22bglad; Jsl> olal&
Lrb s Lr37 Lr35 ¢Lr22a [Lr20 [Lr14b
sy e Ll den 4 S
aslas L (Torabi et al., 2001) O an
Sl S Ol Cadebes LLE 3 gladslue
s L9lad) Jusl= sla Y 5 as s S
| RENE PR P RPN A W Iy
LaoT JlasT mmls Ubosy e cpl 5o 2oleT
s (Y00) 0L 5 (g Ladl . csls Callas
Lr25 (Lr19 <Lr9 glad) Jolb= olals ol ,
s S 5158 glnobes 35 pde LI28,
ropan LS (o Sl (o) 2l LS
ol JaleiT s b GolasT ol s
332y phes 3 5—s 5 (Afshari, 2008)
s Lr25<Lr19 «Lr9slad ¢l = ol 5 lew
LS an s 2 oLl mls L 5 Lr28
54 >395,40,> (Rafeie et al, 2007)
‘Lr3 slad) sl elobes sla, S8
Lr22bs Lr22a Lr20 .Lr14b Lr3bg
L or ol s aslie b osyls iyl
35 68 e i D5 o S o IS
Sl s Ol ks 4208 Jle St s &S
Wl 035 3 g men s 8 jlan K55
sl plaie L9 05 6l ool
S L9 05 Glm lpoben Sl SlaS
s J—; (Shaner et al., 1972) LS T



WA Lo o o5led TV=) Al " 3y 9 g (88154 dlxa”

ek (glo g K55 aslie (5103 (11 sl ol 515l Ao p3 =Y U
Table 2. Frequency of virulence for resistance genes of wheat leaf rust

Sl sg3 555 4 Conslia Slad (PO RN ol Sl

Lr resistance genes Number of isolates Frequency of

55 5o Lo plass b Virulence (%)
Virulent  Avirulent

Lr22b, Lr3, Lr3bg, Lr14b, Lr20, Lr22a, Lr35, Lr37, Lrb 30 0 100.0
Lr13(MANITUOU), Lr34 29 1 96. 6
Lr3ka, Lr32, Lr33, Lr13 (WL711) 28 2 93.3
Lrl, Lri6 27 3 90.0
Lri4a, Lr18 23 7 76. 6
Lr17 22 8 73.3
Lr23, Lr30 21 9 70.0
Lr21, Lr36 19 11 63.3
Lr2c, Lr29 17 13 56. 6
Lr10, Lr11,Lr12 15 15 50.0
Lr24 14 16 46. 6
Lr26 13 17 43.3
Lr2b, Lr15 11 19 36.6
Lr2a 6 24 20.0
Lr23+ 5 25 16.6
Lr9, Lr19, Lr25, Lr28, Lr10+ 0 30 0.0

asymdal i 55 0 opl(Leaf tip necrosis)
o5 .(McIntosh ,1988) &eul oluls |5
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05 L alaly 45 ;5 (Torabi et al., 2001)
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