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ABSTRACT

Resistance to powderY mildew disease were evaluated using 17 wheat landraces in the field and greenhouse
environments. The field experiment was performed at three disease hotspots in Sari, Gorgan and Moghan under
natural disease incidence and the reaction of the genotypes was evaluated at adult plant stage. In order to evaluate
the resistance of the genotypes at seedling stage, the isolates of the disease were collected from different regions
and the pathotypes were identified by inoculation on the differential varieties. The results of field evaluation
indicated that the average reaction level of (I;enotypes to the disease in Sari and Gorgan was similar and lower than
Moghan. 10 pathotypes were identified, all of which had virulence factors for Pm2, Pm3a, Pm3c, Pm3g, Pm4a,
Pm5, Pm6 and Pm8. Shamrock (with unknown R gene), Normandie (Pml+ Pm2+ Pm9), Axona
Pm2+Pm3d+Mld), Maris Dove (MId+Pm2) and Wembley (Pm12) varieties were resistant to the all pathotypes.

he presence of Pm7 was postulated in genotype 7, so that the resistance spectrum of this genotype was similar to
Transfed. Genotypes 4 and 11 appeared resistant or moderately resistant at adult plant stage while they were
susceptible to the all pathotypes at seedling stage and therefore, they were identified as genotypes with adult plant
resistance. The total results of this research led to identification of seedling and adult plant resistance sources with
different resistance gene combinations which could be exploited in breeding programs.

Keywords: Gene postulation, genebank, germplasm, resistance components.
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Table 1. Iranian landraces from bread wheat collection of National Plant Gene Bank of Iran, evaluated for
resistance to powdery mildew

No Accession code Origin (province) No Accession code Origin (province)

1 KC.16679 Markazi 10 KC.456 Lorestan

2 KC.16807 Khorasan 11 KC.531 Lorestan

3 KC.16842 Kermanshah 12 KC.710 Esfahan

4 KC.16961 Kerman 13 KC.815 Kermanshah

5 KC.17018 Kordestan 14 KC.819 Kermanshah

6 KC.17019 Kordestan 15 KC.823 Kermanshah

7 KC.374 Hamedan 16 KC.829 Kermanshah

8 KC.431 Lorestan 17 KC.910 Kermanshah

9 KC.451 Lorestan
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Table 2. Differential wheat cultivars containing powdery mildew R genes used in this research

No Differential cultivar R gene No Differential cultivar R gene

1 Axminster/ 8*Chancellor Pmla 16 Nk 747 Pmé6

2 UIKa/8*Chancellor Pm2 17 Holger Pmé6

3 Galahad Pm2 18 Transfed Pm7

4 Asosan/8*Chancellor Pm3a 19 Disponent Pm8

5 Chul Pm3b 20 Ambassador Pm8

6 Chul/g*Chancellor Pm3b 21 Wembley Pm12

7 Sonora/8*Chancellor Pm3c 22 Amigo Pm17

8 Ralle Pm3d 23 Maris Huntsman Pm2+Pm6

9 Broom Pm3d 24 Sicco Pm5a+ MISi2
10 Soissons Pm3g 25 Maris Dove Mld+Pm2

11 Khapli/8*Chancellor Pmda 26 Normandie Pm1+Pm2+Pm9
12 Ronos Pm4b 27 Axona Pm2+Pm3d+Mid
13 Armada Pm4b 28 Apollo Pm2+Pm4b+Pm8
14 Rector Pm5 29 Shamrock Unknown

15 Hope Pm5a 30 Cerco (Check) -
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Table 3. Descriptive measures of components of the resistance to powdery mildew in the field evaluation of
bread wheat landraces.

Disease Hotspot Resistance component Median Mode Shannon Index
Gorgan Disease development 3 3 1.32
Disease severity 5 6 1.77
Moghan Disease development 3 1 1.23
Disease severity 3 2 1.69
Sari Disease development 5 7 1.47
Disease severity 3 2 1.77
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Figure 1. Histogram of powdery mildew development and severity in the field evaluation of bread wheat

landraces in disease hotspots in Sari, Gorgan and Moghan.
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Figure 2. Dendrogram of cluster analysis based on powdery mildew resistance components in field evaluation of
Iranian bread wheat landraces
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Table 4. Reaction of wheat differential set to isolated pathogens of wheat powdery mildew

G2 Sdas a5l
Powdery mildew pathotype

Syl Q)
Differential cultivar

Saril Sari2 Gorganl Gorgan2 Moghan Moghan Klardasht1 Klardasht2 Klardasht3 Gonbad

1

2 1

Axminster/
8*Chancellor
UlKa/8*Chancellor
Galahad
Asosan/8*Chancellor
Chul
Chul/8*Chancellor
Sonora/8*Chancellor
Ralle
Broom
Soissons
Khapli/8*Chancellor
Ronos
Armada
Rector
Hope
Nk 747
Holger
Transfed
Disponent
Ambassador
Wembley
Amigo
Maris Huntsman
Sicco
Maris Dove
Normandie
Axona
Apollo
Shamrock
Cerco (Check)
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Table 5. Avirulance / Virulence formula of isolated pathogens of wheat powdery mildew
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patholype Nj;‘rfg:bf Sl o 2 Jyop
- Avirulence/virulence formula
name virulence
factor
Pm5a, Pm12, Pm2+Pm6, MId+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId/Pmla, Pm2, Pm3a,
Sari 1 16 Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm6, Pm7, Pm8, Pm17, Pm5a+MISi2,
Pm2+Pm4b+Pm8
Pm3b, Pm12, Pm2+Pm6, MId+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId, Pm2+Pm4b+Pm8
Sari 2 15 /Pmla, Pm2, Pm3a, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm5a, Pm6, Pm7, Pm8, Pm17,
Pm5a+MISi2
Pm3b, Pm12, Pm17, Mld+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId, Pm2+Pm4b+Pm8 /Pm1a,
Gorgan 1 15 Pm2, Pm3a, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm5a, Pm6, Pm7, Pm8, Pm2+Pm6,
Pm5a+MISi2
Pm4b, Pm12, Pm2+Pm6, MId+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId, Pm2+Pm4b+Pm8
Gorgan 2 15 /Pmla, Pm2, Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm5, Pm5a, Pm6, Pm7, Pm8, Pm17,
Pm5a+MISi2
Pmla, Pm12, Pm2+Pm6, MId+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId, Pm2+Pm4b+Pm8
Moghan 1 15 /Pm2, Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm5a, Pm6, Pm7, Pm8, Pm17,
Pm5a+MISi2
Pmila, Pm12, Pm17, Pm5a+MISi2, Mld+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId,
Moghan 2 14 Pm2+Pm4b+Pm8 /Pm2, Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm5a, Pm6,
Pm7, Pm8, Pm2+Pm6
Pm12, Pm17, Mld+Pm2, Pm1+Pm2+Pm9, Pm2+Pm3d+MId, Pm2+Pm4b+Pm8 /Pmla, Pm2,
Klardasht 1 16 Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm4b, Pm5, Pm5a, Pm6, Pm7, Pm8, Pm2+Pm6,
Pmb5a+MiISi2
Pmila, Pm4b, Pm12, Pm2+Pm6, Pm5a+MISi2, Mld+Pm2, Pm1+Pm2+Pm9,
Klardasht 2 13 Pm2+Pm3d+MIld,Pm2+Pm4b+Pm8 /Pm2, Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a, Pm5,
Pm5a, Pm6, Pm7, Pm8, Pm17
Pmia, Pm3d, Pm4b, Pm12, Pm17, Pm5a+MISi2, Mld+Pm2, Pm1+Pm2+Pm9,
Klardasht 3 12 Pm2+Pm3d+MId, Pm2+Pm4b+Pm8 /Pm2, Pm3a, Pm3b, Pm3c, Pm3g, Pm4a, Pm5, Pmb5a,
Pm6, Pm7, Pm8, Pm2+Pm6
Pm4b, Pm7, Pm12, Pm2+Pm6, Mld+Pm2, Pm1+Pm2+Pm9,
Gonbad 1 14 Pm2+Pm3d+MId,Pm2+Pm4b+Pm8 /Pmla, Pm2, Pm3a, Pm3b, Pm3c, Pm3d, Pm3g, Pm4a,

Pm5, Pmb5a, Pm6, Pm8, Pm17, Pm5a+MISi2
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