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<=�. 1-  4�  -��WX ]�6  ���)�*������B�5- = �.  -�� ��,  L��* ��L��1$ ]�&��� = ���� )1975scott, Saari and Pre( 

Table 1. Evaluation of infection severity of barley and wheat leaf diseases by Saari and Prescott (1975) scale 
Infection type Plant reaction 

0 Free from infection 

OE Free from infection, but probably represents an escape 

1 Resistant: A few isolated lesions on only the lowest leaves. 

2 Resistant: Scattered lesions on the second set of leaves with first leaves lightly infected 

3 Resistant: Light infection of lower third of plant; lowermost leaves infected at moderate to severe levels. 

4 Moderately resistant: Moderate infection of lower leaves with scattered to light infection extending to the 

leaf immediately below the middle of the plant 

5 Moderately susceptible: Severe infection of lower leaves; moderate to light infection extending only to the 

middle of the plant. 

6 Moderately susceptible: Severe infection on lower third of plant, moderate on middle leaves and scattered 

lesions beyond the middle of the plant. 

7 Susceptible: Lesions severe on lower and middle leaves with infection extending to the leaf below the flag 

leaf, or with trace infection on the flag leaf. 

8 Susceptible: Lesions severe on lower and middle leaves; moderate to severe infection of upper third of 

plant; flag leaf infected in amounts more than a trace. 

9 Highly susceptible: Severe infection on all leaves; spikes also infected to some degree. 

  

  

  

<=�. 2- +�K ]�%^:*  "*�I�* P�DO=F�* ��, =e5@*= /X �N[D �,4� ����� ����� �� 3:�5$ E�(?$ E/�-�-  "�(?�`� = \�@  ��

  %*�) <�� 4�1395-1393 

Table 2. Information of differential isogenic lines and their reaction to powdery mildew in Mashhad, Gorgan, 

Ghaemshahr and Karaj during three consecutive cropping seasons (2014-2016) 

No Cultivar Resistance gene (s) 
Mashhad Gorgan Ghaemshahr  Karaj 

2014 2015 2016 2014 2015 2016 2014 2015 2016 2014 2015 2016 

1 Pallas Mla8 0 35 51 0 32 32 0 0 0 11 21 22 

2 P01 Mla1, Ml(A12) 0 0 51 0 11 56 0 0 0 11 43 21 

3 P02 Mla3 11 0 53 0 11 0 31 0 0 11 43 21 

4 P03 Mla6, Mla14 0 0 31 0 0 55 31 0 0 11 21 21 

5 P04B Mla7, Ml(No3) 0 0 0 0 0 0 0 0 0 0 22 22 

6 P08B Mla9 0 0 0 0 0 35 0 0 0 11 22 44 

7 P09 Mla10, Ml(Du2) 0 0 0 31 52 35 0 0 0 34 23 22 

8 P10 Mla12, Ml(Em2) 35 0 0 31 52 33 0 0 0 33 12 33 

9 P11 Mla13, Ml(Ru3) 0 0 0 31 12 0 0 0 0 31 22 23 

10 P12 Mla22 52 51 71 31 34 56 0 0 0 34 32 23 

11 P13 Mla23 38 0 52 32 11 55 0 0 0 33 22 33 

12 P16 Mlk 58 0 72 76 58 76 0 76 52 75 63 44 

13 P17 Mlk(1) 51 31 71 32 54 56 0 0 0 34 42 44 

14 P19 Mlp 51 35 76 32 11 56 0 52 0 33 33 43 

15 P20 Mlat 51 31 55 11 58 58 31 51 31 11 54 65 

16 P21 Mlg, Ml(CP) 0 35 51 11 55 56 0 0 0 11 45 32 

17 P22 mlo5 0 0 11 11 11 0 0 11 11 11 11 11 

18 P23 MlLa 38 56 58 32 54 56 31 51 32 32 57 54 

19 P24 Mlh 51 0 58 34 58 58 51 51 31 34 55 53 

Afzal (Susceptible check) 71 92 92 97 78 79 76 77 75 97 96 78 
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 <=�.3- c��ID 4l^G  ���)�* +�K ��, P�DO=F�*  "*�I�* ����� ����� (�(?$) >�: Y�ZI[�* �� �. 

Table 3. Summary of results of evaluation of barley powdery mildew differential lines in Torogh Agricultural 

Research station, Mashhad, Iran 
 2013-14 2014-14 2014-15 Three years 

Effective R 

genes 

 

Mla8, Mla1, Ml(A12), 

Mla3, Mla6, Mla14, Mla7, 

Ml(No3), Mla9, Mla10, 

Ml(Du2), Mla12, Ml(Em2), 

Mla13, Ml(Ru3), Mla23, 

Mlg, Ml(CP), mlo5, MlLa 

Mla8, Mla1, Ml(A12), Mla3, Mla6, 

Mla14, Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), Mla12, Ml(Em2), 

Mla13, Ml(Ru3), Mla23, Mlk, 

Mlk(1), Mlp, Mlat, Mlg, Ml(CP), 

mlo5, Mlh 

Mla6, Mla14, Mla7, 

Ml(No3), Mla9, 

Mla10, Ml(Du2), 

Mla12, Ml(Em2), 

Mla13, Ml(Ru3), 

Mla6, Mla14, 

Mla7, Ml(No3), 

Mla9, Mla10, 

Ml(Du2), Mla13, 

Ml(Ru3), mlo5 

Ineffective 

R genes 

Mla22 ,Mlk, Mlk(1), Mlp, 

Mlat, Mlh 

Mla22, MlLa Mla8, Mla1, Ml(A12), 

Mla3, Mla22, Mla23, 

Mlk, Mlk(1), Mlp, 

Mlat, Mlg, Ml(CP), 

MlLa, Mlh 

Mla22 

   
  

 <=�.4- +�K  ���)�* c��ID 4l^G(/�-�-) 4H2$  "*�% Y�ZI[�* �� �. ����� �����  "*�I�* P�DO=F�* ��, 

Table 4. Summary of the results of evaluating barley powdery mildew differential lines in Araghimahale 

Agricultural Research Station, Gorgan, Iran 
 2013-14 2014-15 2015-16 Three years 

Effective R 

genes 

 

Mla8, Mla1, Ml(A12), Mla3, 

Mla6, Mla14, Mla7, Ml(No3 

Mla9, Mla10, Ml(Du2), Mla12, 

Ml(Em2), Mla13, Ml(Ru3), 

Mla22, Mla23, Mlk(1), Mlp, 

Mlat, Mlg, Ml(CP) 

mlo5, MlLa, Mlh 

Mla8,Mla1, Ml(A12), 

Mla3,Mla6, Mla14, 

Mla7,Ml(No3),Mla9, 

Mla13, Ml(Ru3), Mla22, 

Mla23, Mlp, mlo5 

Mla8,Mla3, Mla7, 

Ml(No3),Mla9,Mla10,Ml(Du2)

,Mla12,Ml(Em2),  Mla13, 

Ml(Ru3), mlo5 

Mla8,Mla3, 

Mla7, Ml(No3), 

Mla9,Mla13, 

Ml(Ru3), mlo5 

Ineffective 

R genes 

Mlk Mla10, Ml(Du2), Mla12, 

Ml(Em2), Mlk, Mlk(1), 

Mlat, Mlg, Ml(CP), 

MlLa, Mlh 

Mla1, Ml(A12), Mla6, Mla14, 

Mla22, Mla23, Mlk, Mlk(1), 

Mlp, Mlat, Mlg, Ml(CP), 

MlLa, Mlh 

Mlk 

  

 <=�.5- +�K  ���)�* c��ID 4l^GA��� Y�ZI[�* �� �. ����� �����  "*�I�* P�DO=F�* ��,(�(?�`�") ^@  
Table 5. Summary of the results of evaluating barley powdery mildew differential lines in Bayekola 

Agricultural Research Station, Ghaemshahr, Iran  

 2013-14 2014-15 2015-16 Three years 
Effective R 

genes 

Mla8, Mla1, Ml(A12), Mla3, 

Mla6, Mla14, Mla7, 

Ml(No3), Mla9, Mla10, 

Ml(Du2), Mla12, Ml(Em2), 

Mla13, Ml(Ru3), Mla22, 

Mla23, Mlk, Mlk(1), Mlp, 

Mlat, Mlg, Ml(CP), mlo5, 

MlLa 

Mla8, Mla1, Ml(A1), 

Mla3, Mla6, Mla14, 

Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), Mla12, 

Ml(Em2), Mla13, 

Ml(Ru3), Mla22, Mla23, 

Mlk(1), Mlg, Ml(CP), 

mlo5 

Mla8, Mla1, Ml(A1), Mla3, 

Mla6, Mla14, Mla7, 

Ml(No3), Mla9, Mla10, 

Ml(Du2), Mla12, Ml(Em2), 

Mla13, Ml(Ru3), Mla22, 

Mla23, Mlk(1), Mlp, Mlat, 

Mlg, Ml(CP), mlo5, MlLa, 

Mlh 

Mla8, Mla1, Ml(A12), 

Mla3, Mla6, Mla14 

Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), Mla12, 

Ml(Em2), 

Mla13, Ml(Ru3), Mla22, 

Mla23, Mlk(1), Mlg, 

Ml(CP), mlo5 

Ineffective R 

genes 

Mlh Mlk, Mlp, Mlat, 

MlLa,Mlh 

Mlk - 
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Table 6. Summary of the results of evaluating barley powdery mildew differential lines in Seed and Plant 

Improvement Research Institute, Karaj, Iran 
 2013-14 2014-15 2015-16 Three years 

Effective R 

genes 

 

Mla8, Mla1, Ml(A12), 

Mla3, Mla6, Mla14, 

Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), Mla12, 

Ml(Em2), Mla13, 

Ml(Ru3), Mla22, Mla23, 

Mlk(1), Mlp,  Mlat, Mlg, 

Ml(CP), mlo5, MlLa, Mlh 

Mla8, Mla1, Ml(A12), 
Mla3, Mla6, Mla14 

Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), 

Mla12, Ml(Em2), 

Mla13, Ml(Ru3), Mla22, 

Mla23, Mlk(1), Mlp, Mlg, 

Ml(CP), mlo5 

Mla8, Mla1, Ml(A12) 
, Mla3, Mla6, Mla14, 

Mla7, Ml(No3), Mla9, 

Mla10, Ml(Du2), Mla12, 

Ml(Em2), Mla13, Ml(Ru3), 

Mla22, Mla23, Mlk, 

Mlk(1), Mlp, Mlg, Ml(CP), 

mlo5 

Mla8, Mla1, 
Ml(A12), Mla3, Mla6, 

Mla14, Mla7, Ml(No3), 

Mla9, Mla10, Ml(Du2), 

Mla12, Ml(Em2), Mla13, 

Ml(Ru3), Mla22, Mla23, 

Mlk(1), Mlp, Mlg, 

Ml(CP), mlo5 

Ineffective 

R genes 

Mlk Mlk,Mlat, MlLa,Mlh Mlat, MlLa,Mlh - 
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Table 7. Reactions of supplementary set to powdery mildew in Mashhad, Gorgan, Ghaemshahr and Karaj during 

three consecutive cropping season (1393-95) 

No Cultivar Resistance gene (s) 
Mashhad Gorgan Ghaemshahr  Karaj 

Reaction
‡
 

93 94 95 93 94 95 93 94 95 93 94 95 

1 Digger Mla13, Ml(Ru3) 0 0 0 33 11 0 0 0 0 45 21 21 R 

2 Punto Mla3, Ml(Tu2), 

Ml(Im9), Ml(Hu4) 

0 33 0 11 0 0 0 0 0 11 0 21 R 

3 Hennie Mla7, U 0 0 0 11 0 0 0 0 0 11 0 21 R 

4 Goldie Mla12, MlLa, U 15 0 0 11 0 35 0 0 0 31 21 11 R 

5 Tofta Mla13, Ml(Im9) 0 0 0 34 11 0 0 0 0 31 25 22 R 

6 Meltan Mla13, Ml(Im9), 

Ml(Hu4) 

0 0 0 11 0 0 0 0 0 11 0 12 R 

7 Jarek MlLa, Ml(Kr) 0 0 0 11 0 0 0 0 0 11 21 22 R 

8 Steffi Ml(St1), Ml(St2) 0 0 0 52 0 0 0 0 0 52 12 11 S 

9 Optima U1 0 0 0 11 0 0 0 0 0 33 22 12 R 

10 Scarlett U2 0 0 0 11 0 0 0 0 0 0 0 22 R 

11 Tyra Mla1, Ml(Al2) 0 0 31 32 32 0 0 31 31 33 12 11 R 

12 Simon Mla9, Mlk 52 58 53 31 52 58 0 31 31 31 42 53 S 

13 Midas Mla6, Mla14 32 0 35 53 31 59 0 31 31 59 35 23 S 

14 Hassan Mla12, Ml(Em2) 35 0 31 51 53 58 31 31 31 51 12 24 S 

15 H. 1063 Mlk 51 33 32 76 54 58 51 51 31 95 22 11 S 

16 Lofa Abed MlLa 32 55 56 54 54 59 0 31 32 59 33 32 S 

17 Varunda MlLa 38 58 51 11 34 0 0 31 31 11 23 22 S 

18 Zephyr Mlg, Ml(CP) 0 32 31 0 52 59 0 31 31 0 33 21 S 

19 Vada MlLa 31 56 58 0 34 0 0 31 31 11 12 33 S 

20 Adele Mlg 0 0 0 0 0 0 0 0 0 11 21 22 R 

21 Escort Mlg, Mla7, Mlk, 

MlLa 

0 0 0 0 0 0 0 0 0 0 21 12 R 

22 Ariel Mla12 0 0 0 54 54 76 53 54 31 59 0 12 S 

23 Viskosa mlo † 0 0 0 11 0 0 0 0 0 11 0 22 R 

24 Wren mlo † 0 0 0 0 0 0 0 0 0 0 12 21 R 

25 L94 mlo11 0 0 0 0 0 35 0 31 32 11 0 45 R 

26 Alexis mlo9 0 0 0 0 0 0 0 0 0 0 12 21 R 

27 Brenda mlo11 0 0 0 0 0 0 0 0 0 0 12 22 R 

28 Chalice mlo11 0 0 31 0 0 0 0 0 0 11 21 21 R 

29 Bond † 0 31 0 0 31 0 0 31 0 13 12 13 R 

30 Canut † 0 0 0 0 0 0 0 0 0 13 21 11 R 

31 Dialog † 0 0 72 0 52 0 0 31 31 0 46 32 S 

32 Fusion † 0 0 0 0 0 0 0 0 31 11 22 21 R 

33 Princess † 0 0 72 0 0 0 31 0 0 0 23 22 S 

34 Prisma † 0 0 0 32 0 0 0 0 0 32 12 32 R 
†
: Unknown resistance gene (s) 

‡
: R, resistant, cultivars that showed resistant reaction in all three years and all locations; S, susceptible, cultivars that 

showed susceptible reaction at least in one location. 
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Abstract 
Powdery mildew of barley caused by the fungal pathogen, Blumeria graminis f.sp. hordei, is one of 

the most important leaf diseases of barley in Iran. This study was carried out to determine the virulence 

factors in the population of the fungus causing powdery mildew in major conductive regions of the 

disease in the northeast and north regions of Iran and to identify new sources of resistance. Trap nurseries 

(53 lines and cultivars) including cv. Pallas, 18 near-isogenic lines in the background of Pallas and a 

supplementary set including 34 cultivars carrying known or unknown resistance gene (s) were evaluated 

against powdery mildew under the natural conditions at four powdery mildew hotspot locations in 

northeast and north of Iran including Mashhad, Karaj, Gorgan and Ghaemshar, during three consecutive 

cropping seasons (2014-2016). The results of evaluation of near-isogenic lines and supplementary set 

in different regions showed that there was a variation in virulence spectrum of the pathogen in these 

locations. Virulence factors for Mlk(1), Mlp, Mlat, MlLa, Mlh, Mla22 and Mlk resistance genes appear 

to be common in all locations. These genes are reported as ineffective resistance genes in Iran. Virulence 

for the Mlp gene that was reported to be effective in many regions was appeared in Mashhad, Gorgan 

and Ghaemshar. The results of this study also indicated that the new virulence factors is appeared for 

the MlLa gene in Mashhad, Gorgan and Ghaemshar, for the Mlg and MlCP resistance genes in Mashhad 

and Gorgan and for the Mla3 resistance gene in Mashhad. The findings of this study indicate that the 

Mla7, Ml(No3), mlo5  Mla9, Mla13,  ،Ml(Ru3), Mla10, Ml(Du2), Mla12, Ml(Em2) are effective in Iran 

and could be used as new sources of resistance in breeding programs. 
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