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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€ < 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¢4,10,11,12,14a,15,11,24,26,29,32,36,23+ / 1,3ka,13,16,18, 21,23,30,33,34 ,13 47.5

9 Hashtgerd 5 Sz Lr2a,2bi2e,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+ / 1,2c ,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 Olg . Lr2a2b,10,11,12,15,29,23+ / 1,2¢c ,3ka,13,14a,16,17,18 ,217,23,24,26,30,32,33,34 ,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 spzsp, 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 Jes)t 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 Jes)) Lr2a,14a,15,21,26,36,23+ / 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 o3t 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 Jos,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 spsp,  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
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Table 2. Frequency of virulence for resistance genes of wheat leaf rust

Slo g3 555 4 Conslia (Sla0 (PO RN ol Sl

Lr resistance genes Number of isolates Frequency of

55 5la 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, Lrl6 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

ae e kol 5 55 05 ol (Leaf tip necrosis)
o5 .(Mclntosh ,1988) il olowls |18
Y18 caglin 05 Ly Siwsm glols LI34
St s Joale LI 05 fioenn 3355 55
JolS oS dlo o 55 8l S 5
odalin B ot S, o8 5 (St g ol
05 L LUyl s (Roelfs et al., 1992) .l
Slas S105 ol 48 ol ol Ol e Lr13
Lol sl JalS” oLl o 53 o glie (slals
J=las 5 Al e iy ad sl ol e 5o
das OLis Coaglie | yley 8 slaaslus
O3 3o Adsi sl o (Dyck etal., 1966)
ad> 0y leala sl 4 C S Lr13

e sy e 3 0 QLo Ceslas Lg\LgmLf

YY#

LS Caglin glais) i andllas cpl )5 54 4o
~ W.(McIntosh et al., 1995) L J.«Lf
= glamealS o o y5 Lol ol G
Lo opl 5l odm 35 opl b okt oLl
oslatul 350 g Laaslis jl am Jslae s
Gla oY ol Olis Coaglin Janll . Se
an 4 Lr22b,yLr22a (Lr35lad; Jsl>
05 Jole o a8 Glay 5 ol Lol
O . Ais g (}L&A Ol o asldr a4 Cs L34
LS Al o 55 Coaglin a0 ) 4> S LI34
b3y BB 55 4l do e 3 Lol ol JulS
.(Mclntosh et al., 1995) ..

05 Ly L34 05 (Sop ey am 5 Ly
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05 L alaly 45 ;5 (Torabi et al., 2001)
L34 o5 5550 53 5 OljlunS aibte 55 Lr13
2 LS s 38 Caglie i pal adlate s
laos L adaly 5o syls Callas bl oyl
oAlsT ml s Lrl 5 Lri3 dLrl6 Lr34
(Afshari, 2008) ¢ lasl jiolaesT =l
o) sl gla Y ) p oS 350 Ll
PR | 1798 BE) S W oJ_LJ g_ﬁ.‘j:’.)\—“:‘." l_zagj
5 (Torabi et al., 2001) 01, Ko 5 5
s obes L1605 sl sla 2 ) »
LosSe

oV gz y3 S s
55 slaae gl las b/ ol 5las
Lawlde OT )3 4 Sl o 0315 OLES (glo g3
liobes slay s sl il bl
el ol s Lo O3 e LOT 5 35> 4
(V o lei) Sleal ¢(F o,le) 08 5 (claala=
S o zaS (115 (VY o) Olies
d=al slalis 5 alpslasigla,) 5S6
5 s 5 (V¥ o e ) OLaen(YS oylas)
Slay sSTB slaas | mieaislyls (VA o )li)
03 bergla 05 M b s (2l pobe
Sy el U ossmg oy Lol balis Oyl
Vs 35 05 Aoz b SS lp 2loles
gl Yo 53 1 les L0 Sl B romen
bl ol e e Olas | aalles 3 5
Sl doys AYIOL (YR oyles) fus,l 4l
3550 S5 Y B s olen 05
5 oails 1y oliles O1s5 5 5 YU asllas
S Lo, FO L (F o les) 08 5 wlus

Yyv

Jols (slosgs 655 (gl p ok glulid Cuo glis
J=5 oS 5 wmals d> 6 55 Cwglan g0
Lr355Lr34 (Lr22a Lr22b slad} . 45s s
ol p s a5 L g adllas 5,50 6Ll
18/9 L L3+ 05 (Y Jsde) bOT ol ke
Ao Y LLr2a 0 5 ol poles dwys
AU e 3 Ll S e 2loben 1614
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032 p g laas e 53 D) 58 @
53 522 85 6l s Jws )l 5 Olra wl_gT(J_;
05l :l_gTCBLw\ 9 0ke €3 9 slaalu
OLalS (s odaline ol 3 slew 5 S B LI23+
obln glaaslus ol ysLlrdka o) ol
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LT O3l s b 0T (555 503
Jals Oldan OLE T bl gladslus
05l 5 Sbl s s ol slan 5 5SS
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Slaaglier Oles 55 Saia isal slagy i
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¢Diana, 1995 <Johnson, 1988) sls ;3 Syl plw y3 sl Gl 1y ol5 e O g
LaoT gl aS sd) 5,5 55 .(Knot, 1989 Lol ) slaw flie ys Calides glaalus
QJ.:M@\OYM.&MAL&._»@Q)L‘% ) robes Ol 05 5 15 s lay aalllas 5 50
3L 0T jleslis ul oga 5 55 6, 4S 30 o 4 S5l 5 bl 1o
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SRR RN
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