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Table 1. Number and frequency of virulence factors of Iranian leaf rust isolates for 38 Lr resistance genes during 2008-09 cropping season

WAY Ul oF o)led YA-Y dl” 309 9 g5 (83154 dlxa”

Ol g5 ¢k oliile S w3 s S S Ol 3T Jes)!
Khuzestan Ilam Kermanshah Lurestan Kurdistan East Azerbaijan Ardebil
Row Resistance NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency
genes

1 Lr 22b 11 78.6 10 83.3 8 88.9 13 100.0 11 100.0 6 75.0 52 96.3
2 Lrl 9 64.3 0 0.0 0 0.0 3 23.1 0 0.0 0 0.0 22 40.7
3 Lr2a 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 2 3.7
4 Lr2b 0 0.0 3 25.0 2 222 4 30.8 0 0.0 1 12.5 10 18.5
5 Lr2c 5 35.7 6 50.0 7 77.8 13 100.0 6 54.5 5 62.5 30 55.6
6 Lr3 10 71.4 4 333 9 100.0 13 100.0 10 90.9 7 87.5 47 87.0
7 Lr 3ka 7 50.0 2 16.7 8 88.9 13 100.0 9 81.8 5 62.5 44 81.5
8 Lr 3bg 9 64.3 2 16.7 9 100.0 13 100.0 9 81.8 6 75.0 49 90.7
9 Lr9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
10 Lr10 11 78.6 12 100.0 5 55.6 11 84.6 9 81.8 4 50.0 43 79.6
11 Lrll 10 71.4 8 66.7 7 77.8 12 923 10 90.9 6 75.0 49 90.7
12 Lrl2 11 78.6 11 91.7 8 88.9 13 100.0 10 90.9 7 87.5 51 94.4
13 Lr13 6 429 4 333 6 66.7 10 76.9 7 63.6 6 75.0 48 88.9
14 Lrlda 9 64.3 12 100.0 5 55.6 9 69.2 4 36.4 1 12.5 18 333
15 Lrldb 11 78.6 9 75.0 7 77.8 13 100 9 81.8 7 87.5 49 90.7
16 Lril5 2 14.3 0 0.0 2 222 5 38.5 1 9.1 6 75.0 34 63.0
17 Lrl6 8 57.1 2 16.7 8 88.9 8 61.5 11 100.0 7 87.5 43 79.6
18  Lrl7 5 35.7 1 8.3 2 222 3 23.1 3 27.3 1 12.5 33 61.1
19 Lrl8 7 50.0 8 66.7 8 88.9 11 84.6 10 90.9 6 75.0 47 87.0
20 Lr19 1 7.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
21 Lr20 10 71.4 7 583 7 77.8 13 100.0 11 100.0 4 50.0 48 88.9
22 Lr21 5 35.7 2 16.7 7 77.8 8 61.5 11 100.0 4 50.0 42 77.8
23 Lr22a 10 71.4 9 75.0 9 100.0 12 923 8 72.7 6 75.0 49 90.7
24 Lr23 5 35.7 9 75.0 4 44.4 4 30.8 6 54.5 2 25.0 19 35.2
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Khuzestan Ilam Kermanshah Lurestan Kurdistan East Azerbaijan Ardebil
Row Resistance NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency
genes

25 Lr24 2 14.3 2 16.7 9 100.0 12 92.3 7 63.6 3 37.5 46 85.2
26 Lr25 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
27  Lr26 2 14.3 1 8.3 7 77.8 8 61.5 8 72.7 4 50.0 25 46.3
28  Lr10,27+31 2 14.3 1 8.3 1 11.1 2 15.4 0 0.0 0 0.0 12 22.2
29  Lr28 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 12.5 0 0.0
30 Lr29 6 42.9 1 8.3 0 0.0 1 7.7 0 0.0 1 12.5 2 3.7
31 Lr30 8 57.1 5 41.7 8 88.9 12 92.3 7 63.6 7 87.5 49 90.7
32 Lr32 3 21.4 2 16.7 5 55.6 7 53.8 4 36.4 3 37.5 30 55.6
33  Lr33 8 57.1 10 83.3 8 88.9 11 84.6 10 90.9 6 75.0 50 92.6
34 Lr34 5 35.7 5 41.7 9 100.0 11 84.6 9 81.8 7 87.5 45 83.3
35 Lr35 8 57.1 8 66.7 8 88.9 13 100.0 8 72.7 6 75.0 47 87.0
36 Lr36 6 42.9 1 8.3 0 0.0 2 15.4 1 9.1 1 12.5 11 20.4
37 Lr37 8 57.1 12 100.0 9 100.0 13 100.0 8 72.7 7 87.5 50 92.6
38 Lrb 11 78.6 10 83.3 5 55.6 12 92.3 6 54.5 7 87.5 38 70.4
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Table 1. Continued YV Jsd aalsl
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Alborz Mazandaran Golestan North Khorasan ~ Razavi Khorasan Fars Total Iran in 2009

Row Resistance NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency

. genes

5 1 Lr 22b 14 100.0 19 95 28 100.0 27 96.4 14 100.0 9 100.0 222 94.9
2 2 Lrl 5 35.7 6 30 12 429 15 53.6 2 143 1 11.1 75 32.1
Ei 3 Lr2a 1 7.1 0 0 0 0.0 4 14.3 0 0.0 0 0.0 7 3.0
9 4 Lr2b 5 35.7 4 20 | 3.6 13 46.4 3 21.4 0 0.0 46 19.7
% 5 Lr2c 13 92.9 11 55 16 57.1 25 89.3 14 100.0 9 100.0 160 68.4
;‘ 6 Lr3 14 100.0 18 90 27 96.4 26 92.9 14 100.0 9 100.0 208 88.9
e 7 Lr 3ka 14 100.0 16 80 26 92.9 24 85.7 14 100.0 9 100.0 191 81.6
& 8 Lr 3bg 14 100.0 18 90 27 96.4 27 96.4 14 100.0 9 100.0 206 88.0
1 9 Lr9 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
= 10 Lrl0 12 85.7 13 65 18 64.3 19 67.9 14 100.0 9 100.0 180 76.9
—1 11 Lrl1 14 100.0 19 95 25 89.3 23 82.1 14 100.0 9 100.0 206 88.0
o 12 Lr12 14 100.0 19 95 27 96.4 27 96.4 14 100.0 9 100.0 221 94.4
3 13 Lrl3 12 85.7 18 90 26 92.9 19 67.9 14 100.0 9 100.0 185 79.1
v 14 Lrl4a 7 50.0 9 45 14 50.0 7 25.0 3 21.4 3 333 101 43.2
. 15 Lrldb 14 100.0 20 100 25 89.3 22 78.6 14 100.0 9 100.0 209 89.3
16 Lri5 6 42.9 10 50 20 71.4 25 89.3 9 64.3 8 88.9 128 54.7
17 Lrl6 8 57.1 18 90 27 96.4 22 78.6 11 78.6 9 100.0 182 77.8
18  Lrl7 7 50.0 9 45 18 64.3 10 35.7 9 64.3 2 22.2 103 44.0
19 Lr18 13 92.9 15 75 21 75.0 24 85.7 13 92.9 9 100.0 192 82.1
20 Lr19 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.4
21 Lr20 14 100.0 20 100 20 71.4 15 53.6 12 85.7 6 66.7 187 79.9
22 Lr21 10 71.4 10 50 16 57.1 14 50.0 11 78.6 8 88.9 148 63.2
23 Lr22a 13 92.9 20 100 25 89.3 25 89.3 14 100.0 9 100.0 209 89.3
24  Lr23 3 21.4 16 80 16 57.1 4 14.3 2 14.3 1 11.1 91 38.9
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Alborz Mazandaran Golestan North Khorasan ~ Razavi Khorasan Fars total Iran in 2009

Row Resistance NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency NO. Frequency

genes

25 Lr24 13 92.9 10 50 18 64.3 10 35.7 13 92.9 9 100.0 154 65.8
26 Lr25 0 0.0 0 0 0 0.0 2 7.1 0 0.0 0 0.0 2 0.9
27  Lr26 5 35.7 6 30 17 60.7 10 35.7 12 85.7 3 333 108 46.2
28  Lrl0,27+31 1 7.1 4 20 10 35.7 1 3.6 1 7.1 0 0.0 35 15.0
29  Lr28 0 0.0 0 0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.4
30 Lr29 0 0.0 9 45 5 17.9 0 0.0 4 28.6 0 0.0 29 12.4
31 Lr30 12 85.7 19 95 22 78.6 26 92.9 13 92.9 9 100.0 197 84.2
32 Lr32 7 50.0 9 45 18 64.3 11 39.3 8 57.1 3 333 110 47.0
33 Lr33 12 85.7 18 90 23 82.1 25 89.3 14 100.0 9 100.0 204 87.2
34  Lr34 11 78.6 12 60 26 92.9 25 89.3 12 85.7 9 100.0 186 79.5
35 Lr35 12 85.7 15 75 27 96.4 25 89.3 13 92.9 9 100.0 199 85.0
36 Lr36 0 0.0 7 35 12 429 1 3.6 3 21.4 0 0.0 45 19.2
37  Lr37 13 92.9 17 85 24 85.7 25 89.3 12 85.7 9 100.0 207 88.5
38 Lrb 13 92.9 14 70 25 89.3 25 89.3 12 85.7 9 100.0 187 79.9
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Area one Area two Area three Area Area five Iran in 2010 total

Row Resistance NO Frequency NO Frequency NO Frequency NO Frequency NO Frequency NO  Frequency

genes

1 Lr 22b 43 89.6 25 89.3 52 96.3 61 98.4 41 97.6 37 97.4
2 Lr1 13 27.1 0 0.0 22 40.7 23 37.1 17 40.5 21 553
3 Lr 2a 0 0.0 0 0.0 2 3.7 1 1.6 4 9.5 1 2.6
4 Lr2b 7 14.6 3 10.7 10 18.5 10 16.1 16 38.1 2 53
5 Lr2c 33 68.8 18 64.3 30 55.6 40 645 39 92.9 34 89.5
6 Lr3 36 75.0 26 92.9 47 87.0 59 952 40 95.2 36 94.7
7 Lr 3ka 31 64.6 22 78.6 44 81.5 56 903 38 90.5 34 89.5
8 Lr 3bg 33 68.8 24 85.7 49 90.7 59 952 41 97.6 35 92.1
9 Lr9 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 16 42.1
10 Lrl0 43 89.6 18 64.3 43 79.6 43 694 33 78.6 34 89.5
11 Lrll 39 81.3 23 82.1 49 90.7 58 935 37 88.1 37 97.4
12 Lrl2 44 91.7 25 89.3 51 94.4 60  96.8 41 97.6 37 97.4
13 Lr13 29 60.4 19 67.9 48 88.9 56 903 33 78.6 26 68.4
14 Lrl4a 33 68.8 10 35.7 18 333 30 484 10 23.8 13 34.2
15 Lrldb 42 87.5 23 82.1 49 90.7 59 952 36 85.7 37 97.4
16 Lri15 15 313 9 32.1 34 63.0 36 581 34 81.0 12 31.6
17 Lrl6 27 56.3 26 92.9 43 79.6 53 85.5 33 78.6 27 71.1
18  Lrl7 11 229 6 21.4 33 61.1 34 548 19 452 14 36.8
19 Lr18 35 72.9 24 85.7 47 87.0 49  79.0 37 88.1 32 84.2
20 Lr19 1 2.1 0 0.0 0 0.0 0 0.0 0 0.0 1 2.6
21 Lr20 36 75.0 22 78.6 48 88.9 54 87.1 27 64.3 34 89.5
22 Lr21 23 47.9 22 78.6 42 77.8 36 58.1 25 59.5 22 57.9
23 Lr22a 40 83.3 23 82.1 49 90.7 58 935 39 92.9 37 97.4
24  Lr23 19 39.6 12 42.9 19 35.2 35  56.5 6 14.3 15 39.5
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Area one Area two Area three Area Area five Iran in 2010 total

Row Resistance NO Frequency NO Frequency NO Frequency NO Frequency NO Frequency NO  Frequency

genes

25 Lr24 25 52.1 19 67.9 46 85.2 41  66.1 23 54.8 15 39.5
26 Lr25 0 0.0 0 0.0 0 0.0 0 0.0 2 4.8 0 0.0
27  Lr26 14 29.2 19 67.9 25 46.3 28 452 22 52.4 27 71.1
28  Lr10,27+31 5 10.4 1 3.6 12 22.2 15 242 2 4.8 3 7.9
29  Lr28 0 0.0 1 3.6 0 0.0 0 0.0 0 0.0 0 0.0
30 Lr29 8 16.7 1 3.6 2 3.7 14 226 4 9.5 13 34.2
31 Lr30 34 70.8 22 78.6 49 90.7 53 855 39 92.9 36 94.7
32 Lr32 15 31.3 12 42.9 30 55.6 34 548 19 45.2 18 47.4
33 Lr33 38 79.2 24 85.7 50 92.6 53 855 39 92.9 33 86.8
34  Lr34 30 62.5 25 89.3 45 83.3 49  79.0 37 88.1 32 84.2
35 Lr35 38 79.2 22 78.6 47 87.0 54 87.1 38 90.5 37 97.4
36 Lr36 9 18.8 2 7.1 11 20.4 19 306 4 9.5 6 15.8
25 Lr24 25 52.1 19 67.9 46 85.2 41  66.1 23 54.8 15 39.5

26 Lr25 0 0.0 0 0.0 0 0.0 0 0.0 2 4.8 0 0.0

sy
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Table 2. Virulence phenotype of leaf rust isolates collected form differant parts of Iran in 2008-09 cropping season

Row Isolate Location Race Virulence genes

1 88-92-2-1 North Khorasan BBBBB

2 88-78-2-1 Aradabil BBCLD  Lr30 Lrb Lr20

3 88-12-5-1 Mehran BBGSG  Lrll Lrb  Lr10 Lrld4a Lrldb

4 88-49-4-1 Marivan BJBRD Lrl6 Lr24 Lrb Lr10 Lr18  Lr20

5  88-45-3-1 Aradabil BKCCJ Lrl6 Lr24 Lr26  Lr30 Lr18  Lrldb Lr20

6 88-21-4-1 Kelardasht BKHMJ  Lrl6 Lr24 Lr26 Lril Lr30  Lrb Lr18 Lrldb  Lr20

7 88-32-3-1 Aslamabad CFMBN L3 Lr24  Lr26 Lr3ka Lr30 Lr3bg Lr20

8  88-31-1-1 Gorgan CHTSN  Lr3 Lrl6 Lr26  Lr3ka Lrll  Lrl7 Lr30 Lrb Lr10  Lrl4a Lr3bg Lr20

9 88-20-1-1 Gharakhil CIMCS Lr3 Lrl6 Lr24  Lr3ka Lr30  Lr18 Lr3bg Lrldb Lr20

10 88-28-3-1 Gorgan CIMMN  Lr3 Lrl6 Lr24 Lr3ka Lr30 Lrb Lr18 Lr3bg Lr20

11 88-20-3-1 Gharakhil CIRCJ Lr3 Lri6 Lr24  Lr3ka Lrll  Lr30 Lr18 Lrldb Lr20

12 88-100-2-2 Aradabil CIRRS Lr3 Lrl6 Lr24  Lr3ka Lrll  Lr30 Lrb Lrl0  Lr18 Lr3bg Lrldb Lr20

13 88-49-2-1 Marivan CJTRS Lr3 Lrl6 Lr24 Lr3ka Lrll Lrl7 Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20
14 KNG-M-2-1  Aradabil FBPQQ Lr2c  Lr3 Lr3ka Lrl7 Lr30 Lrb Lr10 Lr3bg Lrl4db

15 88-91-2 North Khorasan FBRMQ  Lr2c  Lr3 Lr3ka Lrll Lr30 Lrb Lrl8 Lr3bg Lrldb

16  88-69-1-1 Brojerd FDPTS Lr2c  Lr3 Lr24 Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lri8 Lr3bg Lrldb Lr20
17 88-67-3-1 Brojerd FDRML  Lr2c Lr3 Lr24 Lr3ka Lrll Lr30 Lrb Lr18 Lr3bg Lrl4b Lr20

18 88-62-1-1 Karaj FDRRS Lr2c  Lr3 Lr24  Lr3ka Lrll Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20

19 88-81-3 Gorgan FGCRQ Lr2c L3 Lrl6 Lr30 Lrb Lr10  Lri8 Lr3bg Lrldb

20 88-83-3 Ajabsheir FGHMQ Lr2c Lr3 Lrl6 Lril Lr30  Lrb Lr18 Lr3bg Lrl4b

21 88-86-1 North Khorasan FGMMQ Lr2c  Lr3 Lrl6 Lr3ka Lr30 Lrb Lrl8 Lr3bg Lrldb

22 88-81-1 Gorgan FGQMQ Lr2c Lr3  Lr16 Lr3ka Lrll Lrb Lr18 Lr3bg Lrldb

23 88-81-3-1 Gorgan FGRRQ Lr2c  Lr3 Lrl6 Lr3ka Lrll Lr30 Lrb Lr10 Lrl8 Lr3bg Lrl4b

24 88-86-2 North Khorasan ~ FGRRQ Lr2c Lr3 Lrl6 Lr3ka Lrll Lr30 Lrb Lr10 Lrl8 Lr3bg Lrl4b

25  88-98-1-1 North Khorasan FGRRQ  Lr2c  Lr3  Lrl6  Lr3ka Lrll  Lr30 Lrb Lr10  Lr18 Lr3bg Lrldb

26 88-5-4-1 Lalee FGRRS Lr2c  Lr3 Lrl6 Lr3ka Lrll Lr30 Lrb Lr10 Lrl8 Lr3bg Lrl4b Lr20

27  88-22-1-1 Mashhad FGSRQ Lr2c  Lr3 Lrl6 Lr3ka Lrll Lrl7 Lrb Lr10 Lrl8 Lr3bg Lrl4b

28 88-100-3-2  Aradabil FHHCS Lr2c  Lr3  Lrl6  Lr26 Lrll  Lr30  Lri8 Lr3bg Lrldb Lr20

29  88-87-1 North Khorasan ~ FHKTS Lr2c  Lr3 Lrl6 Lr26 Lril Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrl4b Lr20
30  88-16-3-1 Dezful FHQJS Lr2c Lr3 Lrl6 Lr26 Lr3ka Lrll Lr10 Lrl4a Lr3bg Lrldb Lr20

31 88-28-2-1 Gorgan FHTMS  Lr2c Lr3  Lrl6  Lr26 Lr3ka Lrll Lr17 Lr30 Lrb Lr18 Lr3bg Lrldb Lr20
32 KNG-M-3 Aradabil FJIRMS Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lril Lr30 Lrb Lrl8 Lr3bg Lrl4b Lr20

33 88-101-2-1 Aradabil FJRRQ Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lrl0 Lrl8 Lr3bg Lrldb
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Row Isolate Location Race Virulence genes
34 88-77-2-1 Aradabil FJRRQ Lr2c Lr3 Lrl6 Lr24 Lr3ka Lril Lr30 Lrb Lrl0 Lri8 Lr3bg Lrldb
35 88-72-1-1 Zargan FJRRQ Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lrl0 Lri8 Lr3bg Lrldb
36 88-74-1-1 Zargan FJRRQ Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lrl0 Lri8 Lr3bg Lrldb
37  88-74-3-1 Zargan FJRRQ Lr2c Lr3 Lrl6 Lr24 Lr3ka Lril Lr30 Lrb Lrl0 Lri8 Lr3bg Lrldb
38 KNG-M-1  Aradabil FJRRS Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll  Lr30 Lrb Lr10 Lri8 Lr3bg Lrldb Lr20
39  88-77-1-1 Aradabil FJRRS Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lrl0 Lri8 Lr3bg Lrl4b Lr20
40  88-95-2-1 North Khorasan FJRRS ~ Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lrl0 Lri8 Lr3bg Lrldb Lr20
41 88-72-2-1 Zargan FJRRS Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lr10 Lri8 Lr3bg Lrldb Lr20
42 88-72-3-1 Zargan FJRRS Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lr30 Lrb Lr10 Lri8 Lr3bg Lrldb Lr20
43 88-74-2-1 Zargan FJRRS  Lr2c Lr3 Lrl6 Lr24 Lr3ka Lril Lr30 Lrb Lrl0 Lri8 Lr3bg Lrl4b Lr20
44 88-65-3-1 Brojerd FIRSS Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lril Lrll Lrb Lrl0 Lrlda Lr3bg Lrldb Lr20
45  88-64-2-1 Karaj FJSRS Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lrll Lrll Lrb Lr10 Lri8 Lr3bg Lrldb Lr20
46  88-71-2-1 Nishabour FJTRS Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lrll Lrll Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb
47 88-15-3-1 Mehran FJTTN  Lr2c Lr3 Lrl6 Lr24 Lr3ka Lrll Lrll Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lr20
48  88-101-3-1  Aradabil FKPRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lrl0 Lrl8 Lr3bg Lrldb Lr20
49  88-50-2-1 Marivan FKRHS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrl0 Lri8 Lr3bg Lrldb Lr20 Lr20
50  88-95-1-1 North Khorasan FKRRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb
51  88-71-1-1 Nishabour FKRRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
52 88-71-3-1 Nishabour FKRRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
53 88-75-2-1 Miandoab FKRRT Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
54 88-32-2-1 Aslamabad FKRTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lr20 Lr28
55  88-65-2-1 Brojerd FKRTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
56  88-67-2-1 Brojerd FKRTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrlda Lrl8 Lr3bg Lrldb Lr20
57  88-64-1-1 Karaj FKRTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
58  88-49-1-1 Marivan FKTKS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
59 88-31-3-1 Gorgan FKTQS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lr3bg Lrl4b Lrldb Lr20
60  88-45-1-1 Aradabil FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lr20
61  88-45-2-1 Aradabil FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lr18  Lr3bg Lrldb Lr20
62 88-30-1-1 Gorgan FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
63 88-22-2-1 Mashhad FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb  Lr20
64  88-22-4-1 Mashhad FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lr18  Lr3bg Lrldb Lr20
65  88-22-5-1 Mashhad FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
66  88-70-1-1 Nishabour FKTRS Lr2c Lr3 Lrl6 Lr24 Lr26  Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lr18  Lr3bg Lrldb Lr20
67 88-69-3-1 Brojerd FKTTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrlda Lr18 Lrldb Lr20
68  8-76-3-1 Mashhad FKTTS Lr2c Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb
69  88-73-1-1 Zargan FKTTS Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrl4b
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Row Isolate Location Race Virulence genes
70  88-73-2-1 Zargan FKTTS Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lri8 Lr3bg Lrl4b Lr20
71  88-99-2-1 North Khorasan LGQHQ Lrl1  Lrl6 Lr3ka Lrll  Lrl0  Lr18 Lrl8  Lrl4b Lrldb Lr3bg Lrldb Lr20
72 88-54-2-1  Aradabil MDTTS Lrl  Lr3 Lr24  Lr3ka Lr1l  Lrl7  Lrl7 Lrb Lr10 Lrl4a Lri8 Lr3bg Lrldb
73 88-88-1 North Khorasan MGRMQ Lrl Lr3 Lrl6 Lr3ka Lrll Lr30 Lr30 Lr18 Lr3bg Lrldb Lr20
74  88-56-3-1  Aradabil MITMS Lri  Lr3 Lri6  Lr24  Lr3ka Lrll Lrll1  Lr30 Lrb Lr18 Lr3bg Lrldb Lr20
75 88-24-3-1  Sari MKGTS  Lrl  Lr3 Lrl6  Lr24  Lr26  Lrll  Lrll1  Lrl0 Lrlda Lrl8 Lr3bg Lrldb Lr20
76  88-37-3-1  Aradabil MKITS Lri  Lr3 Lrl6  Lr24  Lr26  Lrll Lrll Lrb Lr10 Lrlda Lrl8 Lr3bg Lrldb
77  88-29-3-1  Gorgan MKTTS Lrl Lr3 Lrl6 Lr24 Lr26 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrlda Lrl8 Lr20
78 88-30-3-1 Gorgan MKTTS Lri  Lr3 Lrl6  Lr24  Lr26  Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrlda Lri8 Lr3bg Lrldb Lr20
79 88-1-5-1 Ahvaz PGTTS Lrl Lr2c  Lr3 Lrl6 Lr3ka Lrll Lrll Lr30 Lrb Lr10 Lrl4a Lri8 Lr3bg Lr3bg Lrldb Lr20
80 88-92-1-1 North Khorasan PHRRS Lrl Lr2c  Lr3 Lrl6 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrl4b Lrldb Lr20
81 88-99-1-1 North Khorasan PHRRS Lrl Lr2c  Lr3 Lrl6 Lr26 Lr3ka Lr3ka Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20
82  88-4-2-1 Dashteh-Azadegan  PJTTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr20
83  88-61-3-1 Karaj PITTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrlda Lrl8 Lr3bg Lrldb Lr20
84  88-30-2-1 Gorgan PITTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka Lr3ka Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
85 88-73-3-1 Zargan PKRTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr26 Lrll Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
86  88-79-3-1  Aradabil PKTRS Lrl  Lr2c Lr3 Lrl6  Lr24  Lr26  Lr26  Lrll Lr17 Lr30 Lrb Lr10 Lri8 Lr3bg Lrldb Lr20
87 88-28-1-1 Gorgan PKTTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr26 Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a Lr3bg Lrldb Lr20
88 88-76-1-1 Mashhad PKTTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr26 Lr1l Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrl4b Lr20
89  88-93-2-1 North Khorasan TFTTN Lrl Lr2a Lr2c Lr3 Lr24 Lr26 Lr26 Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lrldb Lr20
90 88-63-2-1 Karaj TFTTS Lrl Lr2a Lr2c Lr3 Lr24 Lr26 Lr26 Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a Lrl8 Lr3bg Lr20
91 88-41-2-1  Aradabil TKKRS Lrl  Lr2a Lr2c Lr3 Lrl6  Lr24  Lr24  Lrll Lrl7 Lr30 Lrb Lr10 Lr18 Lr18 Lr3bg Lrldb  Lr20
92  88-77-3-1  Aradabil TKTTN Lrl Lr2a Lr2c Lr3 Lrl6 Lr24 Lr24 Lr3ka Lril Lrl7 Lr30 Lrb Lr10 Lr3bg Lrldb Lr20
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Table 3. Virulence phenotype of leaf rust isolates collected form differant parts of Iran in 2009-10 cropping season

Row  Isolate Location Race Virulence genes

1 89-8 Elam BBHRG  Lrll Lr30 Lrb Lr10 Lr18 Lr14b

2 89-29 Shosh CBBBB Lr3

3 89-6 Shavor DBHSG  Lr2c Lrll Lr30 Lrb Lr10 Lrl4a  Lrldb

4 89-23 Iyzah FCRQS Lr2c  Lr3 Lr26  Lr3ka Lrll Lr30 Lrb Lr10 Lr3bg Lrldb  Lr20

5 89-30 Shoshtar FCRTS Lr2c  Lr3 Lr26  Lr3ka Lril Lr30 Lrb Lr10 Lrl4a  Lr18 Lr3bg Lrl4b Lr20

5 89-31 Shosh FCRTS Lr2c  Lr3 Lr26  Lr3ka Lril Lr30 Lrb Lr10 Lrl4a Lri8 Lr3bg Lrldb Lr20

6 89-36 Mashhad FCTTS Lr2c  Lr3 Lr26  Lr3ka Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lr18 Lr3bg Lrldb  Lr20

7 89-20 Baghmalek FGRQS Lr2c  Lr3 Lrl6  Lr3ka Lrll Lr30 Lrb Lr10 Lr3bg Lrldb  Lr20

8 89-2 Shavor FHRSS Lr2c  Lr3 Lrl6  Lr26 Lr3ka Lrll Lr30 Lrb Lr10 Lrlda Lr3bg Lrldb Lr20

9 89-15 Gorgan FKRMS Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr3ka  Lrll Lr30 Lrb Lr18 Lr3bg Lrldb Lr20

10 89-13 Shosh FKRRS Lr2c  Lr3 Lrl6  Lr24 Lr26 Lr3ka  Lril Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb  Lr20

11 89-19 Baghmalek FLRRS Lr2c  Lr3 Lr9 Lr3ka  Lril Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20

12 89-34 Mashhad FMTTS Lr2c  Lr3 Lr9 Lr26 Lr3ka Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lri8 Lr3bg Lrldb Lr20

13 89-28 Aslamabad FRRRS Lr2c  Lr3 Lr9 Lr16 Lr26 Lr3ka  Lril Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20

14 89-39 Hamadan FRRTS Lr2c  Lr3 Lr9 Lrl6 Lr26 Lr3ka  Lril Lr30 Lrb Lr10 Lrl4a Lri8 Lr3bg Lridb Lr20

15 89-35 Mashhad FRTTS Lr2c  Lr3 Lr9 Lrl6 Lr26 Lr3ka  Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lrl8 Lr3bg Lrldb  Lr20

16 89-33 Mashhad FTTRS Lr2c  Lr3 Lr9 Lrl6 Lr24 Lr26 Lr3ka  Lrll Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20

17 89-5 Dashteh-Azadegan =~ MHRRS  Lrl Lr3 Lrl6 Lr26 Lr3ka Lril Lr30 Lrb Lr10 Lri8 Lr3bg Lrl4b Lr20

18 89-26 Gharakhil MPTRS Lrl Lr3 Lr9 Lr24 Lr26 Lr3ka  Lrll Lr17 Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb  Lr20

19 89- 10 Dezful PHRRS Lrl Lr2c  Lr3 Lrl6 Lr26 Lr3ka  Lrll Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20

20 89-4 Dezful PHTRS Lrl Lr2c  Lr3 Lrl6 Lr26 Lr3ka  Lril Lrl7 Lr30 Lrb Lr10 Lrl8 Lr3bg Lridb Lr20

21 89-9 Dezful PHTTS Lrl Lr2c  Lr3 Lrl6 Lr26 Lr3ka  Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lrl8 Lr3bg Lrldb  Lr20

22 b 89-12  Shosh PJRMS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka  Lrll Lr30 Lrb Lr18 Lr3bg Lrldb Lr20

23 89-1 Ahvaz PJRRS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka  Lril Lr30 Lrb Lr10 Lrl8 Lr3bg Lrldb Lr20

23 89-24 Ilam PJRRS Lrl Lr2c  Lr3 Lri6 Lr24 Lr3ka  Lrll Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb  Lr20

24 Ahvaz bulk PJSRS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr3ka  Lrll Lrl7 Lrb Lr10 Lrl8 Lr3bg Lrldb  Lr20

25 89-7 Ahvaz PKHMQ Lrl Lr2c  Lr3 Lrl6 Lr24 Lr26 Lrll Lr30 Lrb Lrl8 Lr3bg Lrldb

26  89-14 Shosh PKRRS Lrl Lr2c  Lr3 Lri6 Lr24 Lr26 Lr3ka  Lril Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb  Lr20

27 89-3 Dezful PKTTS Lrl Lr2c  Lr3 Lrl6 Lr24 Lr26 Lr3ka Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lri8 Lr3bg Lrldb  Lr20
28 89-21 Iyzah PMRQS Lrl Lr2c  Lr3 Lr9 Lr26 Lr3ka  Lril Lr30 Lrb Lr10 Lr3bg Lridb Lr20

29 89-27 Sari PQTRS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr3ka  Lrll Lr17 Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb  Lr20

30 89-44 Borojerd PRRRS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr26 Lr3ka Lrll Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20

31 89-32 Dezful PRRTS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr26 Lr3ka  Lrll Lr30 Lrb Lr10 Lrlda Lri8 Lr3bg Lrldb Lr20

32 89-16 Sari PRTRS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr26 Lr3ka Lril Lr17 Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb  Lr20

33 89-17 Gharakhil PSTTS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr24 Lr3ka  Lrll Lrl7 Lr30 Lrb Lr10 Lrl4a  Lri8 Lr3bg Lrldb Lr20
34 89-38 Myandoab PTRRS Lrl Lr2c  Lr3 Lr9 Lr16 Lr24 Lr26 Lr3ka Lril Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20

35 89-40 Hamadan PTTRS Lrl Lr2c  Lr3 Lr9 Lrl6 Lr24 Lr26 Lr3ka Lrll Lrl7 Lr30 Lrb Lr10 Lr18 Lr3bg Lrldb Lr20
36 89-25 Mashhad TTTTS Lrl Lr2a Lr2c  Lr3 Lr9 Lrl6 Lr24 Lr26 Lr3ka  Lrll Lrl7 Lr30 Lrb Lr10 Lrlda Lrl8 Lr3bg Lrldb Lr20
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