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Table 1.Near-isogenic lines used for determination of virulance genes

s, PO Caaslie sla0)5 =
No. Line name Resistance genes Source
1 Axminster/8*cc Pml CH
2 Ulka/*cc Pm?2 CH
3 Asosan/8*cc Pm3a D-KL
4 Chol/8*cc Pm3b D-KL
5 Sonora/*cc Pm3c CH
6 Khapli/8*cc Pm4a CH
7 Ronso Pm4b D-KL
8 Rektor Pm5 D-KL
9 NK-747 Pm6 BL
10 Disponent Pms8 D-KL
11 Amigo Pm9 UK
12 Maris Hantsman Pm2,6 D-KL
13 Apollo Pm2,4b,8 D-KL
14 Ralle Pm3d D-KL
15 Transfed Pm7 CH
16 Normandi Pm1,29 (0V4
17 Cerco Control -
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cc * = Chancellor as a scuceptible line in pedigree.
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Table 2. Origin and no. of wheat powder mildew isolates collected in 2003-2004

ald o yleds azkele @ ld o)l azbeie
Isolate No. Region Isolate No. Region
1 Fars, Zarghan, Research Center Field 13 Golestan, Kordkooy
2 Gorgan, Taghiabad 14 Golestan, Gonbad
3 Mazandaran, Gharakhil 15 Mazandaran, Gharakhil
4 Gorgan, Faselabad 16 Mazandaran, Behshahr
5 Gorgan, Shirang 17 Mazandaran, Panbehcholeh
6 Golestan, Gonbad 18 Mazandaran, Bayakola
7 Golestanan, Kordkooy 19 Mazandaran, Gharakhil
8 Mazandaran, Sari 20 Gorgan
9 Mazandaran, Gharakhil 21 Mazandaran, Tarikola
10 Gorgan, Research Center Field 22 Golestan, Gonbad
11 Gorgan, Kordkooy 23 Gorgan, Research Center Field
12 Gorgan, Kaboodval - -
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Table 3. Avirulence/ virulence formula of different isolates
of wheat powdery mildew pathogen

osleis DS 6 sl Avirulance / Virulance formula
4l ol
Isolate  Vir.factor

No. Number

1 11 Pm2, Pm3d, Pm9, Pm2,4b,8, Pm1,2,9 /pm2,6 pmT, pm8 pm6 pmS, pm4b, pmda pm3c.pm3, pm3a, pml
2 13 Pm4a,Pm2.4b,8, Pm1,2,9 /pm2,6, pm9 pm8, pm7, pm6, pm5, pm4b. pm3d.pm3c, pm3b, pm3a, pm2, pml
3 10 Pm4b, Pm2,4b,8, Pm1,2,9, pm7, pm2,6, pm8 /pm9 pm6, pmS, pm4a pm3d pm3c, pm3b, pm3a, pm2, pml
4 10 Pmda,Pm2,4b,8, Pm1,2,9, pm7, pm2,6, pm8 /pm9 pm6, pm5, pméb pm3d .pm3c, pm3b, pm3a, pm2, pm1
5 10 Pm2,4b,8, Pm1,2,9,pn12,6,pm4b,pm9,me/pm8,pm7, pm6, pm5 ,Pmda, pm3d «pm3c pm3b, pm3a, pm1
6 10 Pm2,4b,8, Pm1,2,9,pm2,6,pm4b,pm3b,pn12/pm9 «pm8, pm7 pm6, pmS, Pm4a pm3d .pm3c, pm3a, pml
7 6 Pm2,4b,8, Pm1,2,9, pm7, pm2,6,pm9 , pmab. pm3d.pm3b, pm3a, pm2/pm8,pm6,pm5, Pm4a, pm3c, pml
8 10 pm9.Pm2,4b,8, Pm1,2,9, pm3d, pm3a, pm2/ pm8, pm2,6 .pm7, pm6, pm5S, pmdb,Pm4apm3c, pm3b, pm1
9 14 Pm2,4b,8 , pm4b /Pm1,2,9,pm2,6,pm9,pm8,pm7 , pm6, pmS, Pm4agpm3d.pm3c, pm3b, pm3a, pm2, pm1
10 12 Pm1,2,9, pmadb, pm2, pml /Pm2,4b,8,pn12,6,pm9 pm8, pm7, pm6, pm5, Pm4a pm3d.pm3c, pm3b, pm3a
11 4 Pm2,4b,8, Pm1,2,9, pm9, pm7, pm6, pmab, Pméa, pm3c, pm3b, pm3a, pm2, pm1 / pm2,6, pm8 pmS pm3d
12 12 Pm?2,4b,8, Pm1,2,9, pm4b, pm2 /pm2,6, pm9 ,pm8, pm7.pm6, pm5, Pmda pm3d ,pm3c, pm3b, pm3a, pml
13 10 Pm2,4b,8, Pm1,2,9, pm7, pm2,6, pm4b, pm3a /pm9,pm8,pm6,pm5, Pmda pm3d, pm3c, pm3b, pm2, pml
14 10 Pm2,4b,8, Pm1,2,9, pm9, pm4b, pm3a, pml /pm2,6 , pm8, pm7 . pm6, pm5S, Pm4apm3d,pm3c, pm3b, pm2
15 10 Pm2,4b,8, Pm1,2,9, pm9, pm4b, pm3b, pm3a /pm6,pm5,pm7,pm2,6,pm8 pm3d, Pm4a.pm3c,pm2, pml
16 9 Pm2,4b,8, pm2,6, pm9, pm3d, pm3a, pm2, pm1 /Pm1,2,9, pm8, pm7,pm6, pmS, pm4b Pm4a pm3c, pm3b
17 10 Pm4a, Pm2,4b,8, Pm1,2,9, pm2,6, pm7, pm4b /pn19 pm8, pm6, pmS pm3d ,pm3c, pm3b, pm3a, pm2, pml
18 11 Pm2,4b,8, pm2,6, pm5, pm4db, pm2 /Pml,2,9pm9, pm8, pm7, pm6, Pmda pm3d.pm3c, pm3b, pm3a, pml
19 13 Pm2,4b,8, Pm1,2,9, pm2,6/pm9 ,pm8, pm7, pm6, pmS, pmab Pmda pm3d, pm3c, pm3b, pm3a, pm2, pm1
20 9 Pm?2,4b,8, Pm1,2,9, pm2,6, pmab, pm3d, pm3a, pml/pm9 pm8 pmT, pm6,pm5, Pméa, pm3c, pm3b, pm2
21 9 Pm2,4b,8, pm7, pm9, pm8 pm4b pm3d pm3a /Pm1,2,9, pm2.,6, pm6, pm5 Pméa, pm3c, pm3b, pm2, pm1
22 10 Pm4a, Pm2,4b,8, Pm1,2,9, pm7, pm2,6, pmdb /pm9 pm8, pm6, pm5 pm3d.pm3c, pm3b, pm3a , pm2, pml
23 10 Pm2,4b,8, Pm1,2,9, pm9, pm4b, pm3a, pml/pm2,6, pm8 pm’1, pm6, pmS, Pm4a pm3d.pm3c, pm3b, pm2
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Table 4. Frequencies of virulence factors of wheat powdery mildew
pathogen in Northern provinces in 2003 and 2004

Virulence factor Golestan Mazandaran

2003 2004 2003 2004
Pml 100 55 100 87.5
Pm2 100 53 100 62.5
Pm3a 100 45 100 50.0
Pm3b 100 72.7 100 87.5
Pm3c 100 90 100 100.0
Pmda 0 81 100 87.5
Pméb 100 0 0 37.5
Pm5 100 100 100 87.5
Pm6 100 90 100 100.0
Pm8 50 100 0 87.5
Pm9 100 54 100 50.0
Pm2.,6 0 50 0 50.0
Pm2.,4b,8 0 9 0 0.0
Pm3d 100 81 100 62.5
Pm7 50 63 0 75.0
Pm1,2,9 0 0 0 50.0
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Fig. 1. Frequency of the virulance factors in pathotypes of wheat
powdery mildew pathogen in 2003 and 2004
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Blumeria graminis f. sp. tritici
Fig. 2. Denderogram for 23 pathotype of Blumeria graminis f. sp. tritici
based on Jacard method
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