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Determinaton of Resistance Sources to Powdery Mildew
(Blumeria graminis f.sp. tritici) in Iranian Bread Wheat Germplasm
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Table 1. Features of the differential cultivars for determination of wheat powdery
mildew pathotypes

osleds S 03, Caglae 05 oyle S a3, Caglis 05
No. Differential Resistance  No.  Differential Resistanc
cultivar gene(s) cultivar e gene
1 Khapli /8 *Cc Pm4da 11  Axona Pm2
2 Ronos Pm4b 12  Shamrock Unknown
3 Recktor Pm5 13 Cerco Control
4 Chul /8 *Cc Pm3b 14  Maris Dove Mid
5 Amigo Pm17 15  Sicco Pm5, Unknown
6 Maris Huntsman Pm2,6 16  Armada Pm4b
7 Apollo Pm2,4b,8 17  Chul Pm3b
8 Ralle Pm3d 18  Broom Pm3d
9  Transfed Pm7 19  Holger Pm6
10  Normandie Pm1,2,9 20  Hope Pm5
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Table 2. Selected genotypes of bread wheat through evaluation for resistance to powdery mildew in three disease
hot spots of Sari, Moghan and Gorgan

Code Province Code Province Code Province Code Province
B1G2 Kermanshah B2G23 Lorestan B4G16 Kordestan B6G4 Hamedan
B1G3 Khorasan B2G24 Lorestan B4G18 Kordestan B6G5 Hamedan
B1G4 Kermanshah B2G26 Lorestan B4G19 Kordesatn B6G6 Hamedan
B1G5 Yazd B2G27 Lorestan B4G20 Kordestan B6G7 Kermanshah
B1G6 Esfahan B2G28 Chaharmohale B B4G21 Kordestan B6G8 Kermanshah
B1G7 Esfahan B2G29 Chaharmohale B B4G22 Kordestan B6G10 Hamedan
B1G8 Fars B2G30 Hamedan B4G24 Hamedan B6G11 Hamedan
B1G10 Khorasan B2G31 Hamedan B4G26 Hamedan B6G12 Hamedan
B1G11 Khorasan B2G32 Hamedan B4G27 Hamedan B6G13 Zanjan
B1G12 Yazd B3G2 Hamedan B4G28 Lorestan B6G14 Fars
B1G13 Kerman B3G4 Hamedan B4G29 Lorestan B6G15 Fars
B1G14 Esfahan B3G6 Markazi B4G30 Lorestan B6G16 Fars
B1G15 Khorasan B3G7 Markazi B4G31 Lorestan B6G18 Fars
B1G18 Markazi B3G8 Markazi B4G32 Lorestan B6G19 Fars
B1G19 Kordestan B3G10 Markazi B5G2 Lorestan B6G20 Markazi
B1G20 Kordestan B3G11 Markazi B5G3 Lorestan B6G21 Esfahan
B1G21 Kordestan B3G12 Markazi B5G4 Lorestan B6G22 Markazi
B1G23 Markazi B3G13 Markazi B5G5 Lorestan B6G23 Yazd
B1G24 Markazi B3G14 Markazi B5G6 Lorestan B6G24 Yazd
B1G26 Markazi B3G15 Markazi B5G7 Tehran B6G26 Yazd
B1G28 Khorasan B3G18 Markazi B5G8 Lorestan B6G27 Markazi
B1G29 Khorasan B3G20 Khorasan B5G10 Lorestan L102 Kordesatn
B1G30 Kordestan B3G21 Khorasan B5G11 Lorestan L12 Iran
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Table 7. Continued

V J gl aals

Code Province Code Province Code Province Code Province
B1G31 Kordestan B3G23 Khorasan B5G12 Kermanshah L2 Azar_Sharghi
B1G32 Lorestan B3G24 llam B5G13 Kermanshah L3 Azar_Sharghi
B2G2 Boshehr B3G26 Ilam B5G14 Kermanshah L30 Khorasan
B2G3 Khorasan B3G28 Khorasan B5G15 Kermanshah L33 Semnan
B2G4 Khorasan B3G29 Khorasan B5G16 Kermanshah L4 Azar_Sharghi
B2G5 Khorasan B3G30 Khorasan B5G18 Lorestan L59 Fars

B2G6 llam B3G31 Kermanshah B5G19 Lorestan L67 Iran

B2G7 llam B3G32 Kermanshah B5G20 Lorestan L91 Khorasan
B2G8 llam B4G2 Kermanshah B5G21 Esfahan L103 Khorasan
B2G10 llam B4G3 Chaharmohale B B5G22 Esfahan L9 Iran

B2G11 Yazd B4G4 Kermanshah B5G23 Esfahan

B2G12 Khorasan B4G5 Kermanshah B5G24 Lorestan

B2G13 Khorasan B4G6 Kermanshah B5G26 Kermanshah

B2G14 Khorasan B4G7 Kermanshah B5G27 Kermanshah

B2G15 Kordestan B4G8 Kermanshah B5G28 Kermanshah

B2G16 Kordestan B4G10 Hamedan B5G29 Kermanshah

B2G18 Lorestan B4G11 Kohkiloyeh B B5G30 Kermanshah

B2G19 Lorestan B4G12 Kerman B5G31 Kermanshah

B2G20 Lorestan B4G13 Kerman B5G32 Lorestan

B2G21 Lorestan B4G14 Khorasan B6G2 Esfahan

B2G22 Lorestan B4G15 Khorasan B6G3 Kermanshah
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Table 3. Descriptive statistics for components of resistance to ﬁowdery mildew in

evaluation of bread wheat germplasm in three disease

ot spots of

Sari, Moghan and Gorgan

ST 0y oo glie o 6l L Opls Lesls
Disease hot spot Resistance component Median  Mode  Shannon Index

sols Disease development Solan drw 55 5 5 1.20

Sari Disease severity oo S5 1 1 0.98

o€ g Disease development Golo drm 5 5 5 0.56
Gorgan Disease severity Gl Sks 4 4 1.80
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Table 4. Coefficients of correlation between resistance components in evaluation of

bread wheat germplasm in field condition in three disease hot spots
of Sari, Moghan and Gorgan

;:)T Q‘,Jlf Cglan S o8 5 3™ Olee
Disease hotspot Resistance component DDGorgalg 55 Sari 55 DDMogharl]D s
o 5 Disease development )b 4nw s 0317 016 016 -0.06 0.01
Gorgan Disease severity Solew s 009 0.14 0.10 0.13
ol Disease development — obes x5 0237 019" 0237
Sari Disease severity Solos ks 0.15 0.18"
Olae Disease development — (obes 4nw s 0.85"
Moghan Disease severity Golag

.MJJ\}M)dew‘chw:)\:&n%}?q:**}*

* and ** : Significant at probability levels of 5% and 1%, respectively.
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Table 5. Coefficients of principal components in resistance evaluation of bread wheat
germplasm in field condition in three disease hot spots of Sari, Moghan and Gorgan
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ol Disease development oo arws 057 0.31

Sari Disease severity ol xs 0,50 0.32

Olka Disease development ol anw s 0.85 -0.42

Moghan Disease severity Soley ot 0.87 -0.35
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Table 6. Avirulance / virulence formula of isolates of wheat powdery mildew pathogen
used for evaluation of Iranian bread wheat germplasm
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Moghan 2 5 Mid, Pm2, Pm3d, Pm4b, Pm17, Pm2,6, Pm1,2,9, Pm2,4b,8/ Pm3b,
Pm4a, Pm5, Pm6, Pm7
Sari 7 Mld, Pm2, Pm17, Pm2,6, Pm1,2,9, Pm2,4b,8/Pm3b, Pm3d, Pm4a,

Pm4b, Pm5, Pm6, Pm7
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Table 7. Seedling reaction of 165 bread wheat genotypes in reaction to three pathotypes
of powdery mildew In greenhouse

) Pathotype ] Pathotype
SFE _ S5 ,
Code genotype Moghan1l  Moghan2  Sari  cgge genotype Moghan1l  Moghan2  Sari
B1G2 1 2 1 B2G21 1 2 2
B1G3 1 2 1 B2G22 1 2 2
B1G4 1 1 1 B2G23 3 2 3
B1G5 1 2 3 B2G24 1 1 1
B1G6 1 1 2 B2G26 2 1 1
B1G7 1 1 2 B2G27 2 1 1
B1G8 1 1 2 B2G28 3 3 4
B1G10 1 1 1 B2G29 2 2 2
B1G11 1 1 2 B2G30 3 2 3
B1G12 1 1 1 B2G31 3 3 3
B1G13 1 0 3 B2G32 3 3 3
B1G14 1 0 1 B3G2 2 2 3
B1G15 1 1 1 B3G4 2 2 3
B1G18 1 1 2 B3G6 2 2 3
B1G19 2 2 2 B3G7 1 2 3
B1G20 2 1 2 B3G8 2 2 3
B1G21 1 1 2 B3G10 1 1 2
B1G23 1 1 2 B3G11 1 1 2
B1G24 2 1 2 B3G12 1 1 2
B1G26 2 1 2 B3G13 1 1 1
B1G28 1 2 1 B3G14 1 1 3
B1G29 2 1 2 B3G15 1 1 3
B1G30 2 1 2 B3G18 1 1 1
B1G31 2 2 2 B3G20 1 2 1
B1G32 2 2 3 B3G21 1 1 1
B2G2 2 1 2 B3G23 1 2 1
B2G3 2 1 1 B3G24 1 2 1
B2G4 1 1 1 B3G26 1 1 2
B2G5 2 1 2 B3G28 2 2 3
B2G6 1 1 1 B3G29 2 1 2
B2G7 2 1 1 B3G30 2 2 1
B2G8 2 2 1 B3G31 1 1 2
B2G10 2 2 2 B3G32 1 1 1
B2G11 1 1 1 B4G2 1 1 3
B2G12 2 1 2 B4G3 2 1 3
B2G13 3 2 2 B4G4 2 1 1
B2G14 3 3 3 B4G5 1 0 1
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Table 7. Continued V Jgd> asls

Pathotype Pathotype

S8 - IR -
Code genotype Moghan1l  Moghan2  Sari  cgge genotype Moghan1l  Moghan2  Sari

B2G15 3 2 3 B4G6 1 1 1
B2G16 2 3 3 B4G7 3 1 2
B2G18 2 3 4 B4G8 1 1 2
B2G19 2 1 2 B4G10 1 1 3
B2G20 3 2 2 B4G11 3 2 3
B4G12 3 3 1 B5G29 2 2 3
B4G13 3 3 4 B5G30 3 3 2
B4G14 3 1 3 B5G31 3 3 1
B4G15 3 1 3 B5G32 2 2 1
B4G16 3 2 3 B6G2 2 3 1
B4G18 2 3 4 B6G3 3 3 1
B4G19 2 2 2 B6G4 1 1 1
B4G20 1 1 1 B6G5 2 2 1
B4G21 2 3 1 B6G6 2 1 1
B4G22 1 1 2 B6G7 0 0 0
B4G24 1 1 2 B6G8 2 2 2
B4G26 3 1 3 B6G10 3 3 3
B4G27 3 1 3 B6G11 2 1 1
B4G28 3 2 3 B6G12 3 1 2
B4G29 3 2 3 B6G13 3 1 3
B4G30 3 3 2 B6G14 3 1 2
B4G31 2 2 3 B6G15 3 2 2
B4G32 3 2 3 B6G16 2 1 2

B5G2 2 1 2 B6G18 3 2 1

B5G3 2 1 2 B6G19 1 1 1

B5G4 3 2 3 B6G20 3 3 3

B5G5 2 2 2 B6G21 2 3 4

B5G6 2 2 1 B6G22 2 2 3

B5G7 0 0 3 B6G23 2 2 3

B5G8 2 1 4 B6G24 3 2 3
B5G10 0 0 0 B6G26 4 4 2
B5G11 2 1 3 B6G27 3 4 2
B5G12 3 1 3 L2 4 2 3
B5G13 2 1 2 L3 3 3 2
B5G14 3 1 2 L4 4 2 3
B5G15 3 3 3 L9 3 3 3
B5G16 3 2 3 L12 3 2 3
B5G18 3 2 2 L30 2 1 4
B5G19 3 1 3 L33 2 1 2
B5G20 3 1 3 L59 2 1 3
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Table 7. Continued V Jgd> asls
) Pathotype ) Pathotype
S8 . S S :
Code genotype Moghan1l  Moghan2  Sari  cgge genotype Moghan1l  Moghan2  Sari
B5G21 2 2 1 L67 2 2 2
B5G22 3 3 4 L91 2 2 1
B5G23 3 2 2 L102 2 1 2
B5G24 2 2 2 L103 2 2 2
B5G26 3 2 3
B5G27 3 1 3
B5G28 3 3 3
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