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Table 1. Origin and No. of wheat powdery mildew isolates examined in 2005

Qloa ol ddkio Lloa oyl ik

Isolate No. Region Isolate No. Region
1 Moghan,Field No.1 10 Varamin,Center Field,FieldNo.5
2 Moghan,Field No.2 11 Varamin,Center Field,FieldNo.6
3 Moghan,Field No.3 12 Varamin,Center Field,Field No.7
4 Moghan,Field No.4 13 Shahriyar
5 Moghan,Field No.5 14 Karaj
6 Varamin,CenterField,Field No.1 15 Mazandaran,Behshahr
7 Varamin,Center Field,FieldNo.2 16 Mazandaran,Sari
8 Varamin,Center Field,FieldNo.3 17 Gorgan,Kaboodval
9 Varamin,Center Field,FieldNo.4 18 Gorgan,Kaboodval
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Table 2. Near-isogenic lines linked with resistance genes to wheat powdery mildew

T J) S8l @y pb cwoglio O3 OF oo
No. Line name Resistance genes Source gene

1 Axminster/ 8*cc' Pm1 CH'

2 UlIKa/ cc Pm2 CH

3 Asosan/8 cc Pm3a D-KL

4 Chol/8"cc Pm3b D-KL

5 Sonora/‘cc Pm3c CH

6 Khapli/8"cc Pmda CH

7 Ronso Pm4b D-KL

8 Rektor Pm5 D-KL

9 NK-747 Pm6 BL

10 Disponent Pm8 D-KL

11 Amigo Pm17 UK

12 Maris Hantsman Pm2,6 D-KL

13 Apollo Pm2,4b,8 D-KL

14 Ralle Pm3d D-KL

15 Transfed Pm?7 CH

16 Normandi Pm1,2,9 CZ

17 Cerco Control -
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Table 3. Avirulance / virulence formula of isolates of wheat powdery mildew pathogen

okl dakio Sl
- e S sles | e 3o 3
Slipolew
Isolate Region Virulenc Avirulence / virulence formula
No. e factor
number
1 Moghan 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a, Pm4b,Pm5, Pmé, Pm8, Pm17, Pm2,6, Pm3d, Pm7
2 Moghan 10 Pm1, Pm3a, Pm4b, Pm2,6, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm3d, Pm7
3 Moghan 10 Pm3c, Pmda, Pm4b, Pm8, Pm7, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm5, Pm6,, Pm17,Pm2,6, Pm2,4b,8, Pm3d
4 Moghan 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pmda, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
5 Moghan 8 Pm3a, Pm3c, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm1, Pm2, Pm3b, Pm4a, Pm4b, Pm5, Pm6, Pm3d
6 Varamin 14 Pm4b, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm7
7 Varamin 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pm4a, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
8 Varamin 12 Pm1, Pm3a, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
9 Varamin 11 Pm1, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm3d
10 Varamin 13 Pm1, Pm2,4b,8, Pm1,2,9/ Pm2, Pm3a, Pm3b,Pm3c, Pmda, Pm4b,Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
11 Varamin 12 Pm1, Pm3a, Pm2,4b,8, Pm1,2,9/Pm2, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pmé, Pm8, Pm17, Pm2,6, Pm3d, Pm7
12 Varamin 14 Pm2,4b,8, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm3d, Pm7
13 Karaj 9 Pm1, Pm2, Pm4b, Pm2,6, Pm2,4b,8, Pm7, Pm1,2,9/ Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm3d
14 Karaj 13 Pm2, Pm4b, Pm1,2,9/ Pm1, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm7
15 Mazandaran 6 Pm1, Pm3c, Pmda, Pm4b, Pm6, Pm8, Pm17, Pm2,4b,8, Pm7, Pm1,2,9/ Pm2, Pm3a, Pm3b, Pm5, Pm2,6, Pm3d
16 Mazandaran 8 Pm2, Pm4b, Pm8, Pm17, Pm2,6, Pm2,4b,8, Pm3d, Pm1,2,9/ Pm1, Pm3a, Pm3b, Pm3c, Pm4a, Pm5, Pm6, Pm7
17 Gorgan 13 Pm2,4b,8, Pm2,6, Pm1,2,9/ Pm1, Pm2, Pm3a, Pm3b, Pm3c, Pm4a, Pm4b, Pm5, Pm6, Pm8, Pm17, Pm3d, Pm7
18 Gorgan 11 Pm1, Pm3b, Pm4b, Pm8, Pm2,4b,8/ Pm2, Pm3a, Pm3c, Pm4a, Pm5, Pm6, Pm17, Pm2,6, Pm3d, Pm7, Pm1,2,9
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Table 4. Frequencies of virulence factors of wheat powdery mildew pathogen in 2005
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Near isogenic line Resistance gene Frequencies of virulence factors
Normandi Pm1,2,9 5.5
Apollo Pm2,4b,8 16.6
Axminster / 8* cc Pml 38.8
Ronso Pm4b 55.5
Maris Hantsman Pm2,6 66.6
Disponent Pm8 72.2
Transfed Pm7 72.2
Asosan /8*cc Pm3a 77.7
Ulka /*cc Pm2 83.3
Sonora /*cc Pm3c 83.3
Amigo Pm17 83.3
Khapli / 8*cc Pmda 88.8
Chol /* cc Pm3b 94.4
Nk-747 Pm6 94.4
Ralle Pm3d 94.4
Rektor Pm5 100.0
Cerco Control 100.0
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Pe=scaled Distance Cluster Combine

CALSE u] £ 10 15 Z0 ZE
Line Hm +---——--— t-—1-——-- - t-——————- - +
PaZdhs 1z
Pmlz9 1& :|
Pml 1
PmZi 1z
Fm3a z
Fm&

Fmdh

Pm3d 14

Pm& 10

Pal? 11 g
Pm3c £

Fuda Q
Pm7 15

Fmé&

Fm3h 4

Fmb5

G)BLSL““{,‘"\?'d‘{ﬂ‘})-’-’)‘xb’“‘rgj‘&‘j-’)gl’.'L}}qu|ﬁ°mﬁjf‘ﬁﬁj‘u->_\g}§'&

Fig.1. Denderogram for near-isogenic lines in response to different isolates of wheat
powdery mildew based on Jaccard method
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Table 5. Number of virulence factors frequency and pathogenicity of wheat powdery
mildew pathotypes in 2005
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Isolate No. Region Vir. factor ~ Frequency of Pathogenicity of

number pathotype pathotype
15 Mazandaran 6 5.5 37.5
5 Moghan 8 55 50.0
16 Mazandaran 8 5.5 50.0
13 Karaj 9 5.5 56.2
Moghan 10 5.5 62.5
3 Moghan 10 55 62.5
Varamin 11 5.5 68.7
18 Gorgan 11 55 68.7
8,11 Varamin 12 11.1 75.0
10,4,7,1 Varamin, Moghan 13 22.2 81.2
14 Kargj 13 5.5 81.2
17 Gorgan 13 5.5 81.2
6 Varamin 14 5.5 87.5
12 Varamin 14 5.5 87.5
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Pescaled Distance Cluster Combine
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Fig. 2. Denderogram for 18 pathotypes of Blumeria graminis f.sp. tritici based on
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Table 6. Frequencies of virulence factors of wheat powdery mildew pathogen in
different provinces and different years

Virulence frequency o3 slow S35 B Sl do 3o

ko

o 5

RPN

s omls9
caoglio 93 Moghan Gorgan Mazandaran Karaj Varamin
Resistance  1TY? IFAF  \FAF ITAF  \FAF ITAF 1TAF 1FAF

aenes 200U 2005 2004 2005 2004 2005 2005 2005
Pm1° 65 40 55 50 87.5 50 50 28.5
Pm2 5 100 53 100 62.5 50 0 100.0
Pm3a 45 60 45 100 50.0 100 100 71.4
Pm3b 25 100 72 50 87.5 100 100 100.0
Pm3c 95 60 90 100 100.0 50 100 100.0
Pmda 95 80 81 100 87.5 50 100 100.0
Pm4b 0 60 0 50 37.5 0 0 85.7
Pm5 95 100 100 100 87.5 100 100 100.0
Pm6 20 100 90 100 100.0 50 100 100.0
Pm8 50 60 100 50 87.5 0 100 100.0
Pm17 40 80 54 100 50.0 0 100 100.0
Pm2,6 0 60 50 50 50.0 50 50 85.7
Pm2,4b,8 0 20 9 0 0.0 0 50 14.2
Pm3d 45 100 81 100 62.5 50 100 100.0
Pm7 35 60 63 100 75.0 50 50 85.7
Pm1,2,9 0 0 0 50 50.0 0 0 0.0
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