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Abstract         Development of resistant varieties is the most economical and 
environmentally safe method by reducing the application of fungicides to 
combat this disease. Efforts to identify new and diverse sources of resistance 
are important in relation to disease resistance management, in this regard is 
require comparing a large number of new sources and standards. The 
objective of this study was to determine powdery mildew (Erysiphe graminis 
f.sp. hordei) resistance estimated by the attack intensity levels, of 23 winter 
barley varieties during 2006-2008. Taking into account the fact that there 
were no significant differences in attack intensity from one year to another, 
given the results of the entire experimental period it is noted that the best 
resistance to powdery mildew, were showed by varieties: Regal, Ulla, 
Compact, Hauter. The highest values of the attack, intensity during the 
experiment, were highlighted by the varieties: Lyric, Gerbel,  Riniker, Pfyner, 
amid considerably longer growing periods than all other varieties. 
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Powdery mildew caused by the fungus 

Erysiphe graminis f.sp. hordei, is the one of the most 

common disease on it . This is an obligate pathogen of 

barley that is able to survive only on green organs of 

the host. The pathogen has a better chance of survival 

because the vegetation periods of later tillers of spring 

barley coincides with the period of emergence of first 

plants from volunteer winter barley and also multiplies 

number of host plants, particularly in winter [3]. 

Currently powdery mildew on barley is 

considered as one of the most clearly characterized 

system of host-pathogen genetic interaction and more 

than 100 barley powdery mildew resistance alleles 

have been identified. Most of these genes originated 

from barley landraces from West Asia, Ethiopia and 

North Africa [2, 6, 7, 8]. 

Development of resistant varieties is the most 

economical and environmentally safe method by 

reducing the application of fungicides to combat this 

disease. The long term succes of breeding for diseases 

resistance is influenced by the following factors: the 

nature of the pathogen and diversity of virulence in the 

population; availability, diversity, and type of genetic 

resistance; screening methodology and selection 

environment for tracking resistance [5].  

Efforts to identify new and diverse sources of 

resistance are important in relation to disease resistance 

management, in this regard is require comparing a 

large number of new sources and standards [4] 
The probability of identifying tolerant or 

resistant genotypes is increased by the availability of a 

reliable screening methodology and a favourable 

environment for diseases development. Choice of field 

sites with reliable environmental conditions is crucial 

for progress when selection is to be carried out in field 

conditions [9]. 

The objective of this study was to determine 

powdery mildew (Erysiphe graminis f.sp. hordei) 

resistance estimated by the attack intensity levels, of 23 

winter barley varieties during 2006-2008. 

 
Material and Method 

 
The biological material consisted of 23 winter 

barley varieties, Romanian varieties as well as foreign 

varieties and as control we have considered Dana 

variety. The experiment was set up on 10 m
2 

experimental plots in three replications according to 

complete randomized block design. 

  

 

 

 

 

 

 



 198 

Table 1 

The winter barley cultivars studied in Timişoara during 2006-2008 

No. Variety Country No. Variety Country 

1 DANA Romania 13 LYRIC France 

2 ADI Romania 14 PLAISANT France 

3 MĂDĂLIN Romania 15 HAUTER Germany 

4 ORIZONT Romania 16 DINA Germany 

5 PRECOCE Romania 17 OGRA Germany 

6 ANDREI Romania 18 SALEMER Germany 

7 REGAL Romania 19 LANDI Germany 

8 COMPACT Romania 20 RINIKER Switzerland 

9 GERBEL France 21 PFYNER Swinterland 

10 MANITOU France 22 SECURA Austria 

11 ESTEREL France 23 ULLA Belgium 

12 MAJESTIK France    

 

Resistance was evaluated quantitatively as the 

percentage of leaf area attacked, and based on multiple 

observations during disease development. In order to 

ensure the required conditions to use analysis of 

variance, the observations of percentage attacked leaf 

area was logarithmically transformed.  

The differences between studied barley 

varieties were emphasised by statistical analysis of the 

field data using variance analysis and t test as 

described previously (Ciulca, 2006). 

 
 

Results and Discussions 

 
 Concerning the powdery mildew attack in 

2005/2006 the studied varieties showed an attack 

intensity values ranging from 0,00 % in Regal variety 

and 35,33 % in Lyric variety, with very high amplitude 

of variation of 35.33%, in medium inter-population 

variability. Generally the powdery mildew intensity in 

this year was low, approximately 50 % of the varieties 

showed less than 10% of attack intensity, while only 

three varieties (Lyric, Gerbel, Pfyner) showed an attack 

intensity over 20%. 

 

Table 2 

a) Variance analysis for  powdery mildew resistance in winter barley cultivars  

studied at Timişoara in 2005/2006 

Variability source SS DF MS F Test 

Total 5617.06 71   

Repetitions 92.54 2 46.27 F = 3.71* 

Varieties 4950.29 23 215.23 F = 17.24** 

Error 574.23 46 12.48  

 

b) The significance of differences between studied cultivars  

at Timişoara in 2005/2006 concerning powdery mildew resistance 

No Variety Attack  To experimental mean To control 

  intensity (%) 
Relative 

value (%) 

Difference/ 

Signifficance 

Relative 

 value (%) 

Difference/ 

Signifficance 

0 1 2 3 4 5 6 

1 Dana 7.33 58.37 -5.23 100.00 Control 

2 Precoce 6.67 53.06 -5.90
0 

90.91 -0.67 

3 Adi 8.67 68.98 -3.90 118.18 1.33 

4 Mădălin 14.33 114.09 1.77 195.45 7.00* 

5 Orizont 5.67 45.10 -6.90
0 

77.27 -1.67 

6 Andrei 16.33 130.01 3.77 222.73 9.00** 

7 Regal 0.00 0.00 -12.56
000 

0.00 -7.33
0 

8 Compact 6.33 50.41 -6.23
0 

86.36 -1.00 

9 Gerbel 25.33 201.64 12.77*** 345.45 18.00*** 

10 Manitou 17.67 140.62 5.10 240.91 10.33*** 

11 Esterel 13.33 106.13 0.77 181.82 6.00* 

12 Majestik 6.67 53.06 -5.90
0 

90.91 -0.67 
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0 1 2 3 4 5 6 

13 Lyric 35.33 281.24 22.77*** 481.82 28.00*** 

14 Plaisant 17.33 137.97 4.77 236.36 10.00*** 

15 Hauter 12.67 100.82 0.10 172.73 5.33 

16 Dina 8.33 66.33 -4.23 113.64 1.00 

17 Ogra 6.67 53.06 -5.90
0 

90.91 -0.67 

18 Salemer 12.33 98.17 -0.23 168.18 5.00 

19 Landi 5.67 45.10 -6.90
0 

77.27 -1.67 

20 Riniker 17.33 137.97 4.77 236.36 10.00** 

21 Pfyner 24.67 196.34 12.10*** 336.36 17.33*** 

22 Secura 16.67 132.66 4.10 227.27 9.33** 

23 Ulla 3.67 29.19 -8.90
00 

50.00 -3.67 

 Exp. mean 12.56 100.00 Control 171.32 5.23 
 

LSD 5% LSD 1% LSD 0.1 % 

5.80 7.75 10.14 

Given the analysis of variance table (table 2a) 

it is observed that there are real hereditary differences 

between studied varieties in this year, amid a 

significant influence of environmental conditions 

during the 2006 growing season.  

 Compared with the control one third of the 

varieties showed lower levels of attack intensity, 

without that the differences attain the level of statistical 

assurance.  The most sensitive varieties in experimental 

conditions of this year as compared with the variety 

Dana were: Lyric (28,00***), Gerbel (18,00***), 

Pfyner (17,33***), Manitou (10,33***), Plaisant 
(10,00***), Riniker (10,00**). 

 Compared with the experience mean 

approximately 50% of varieties recorded lower values 

of attack intensity, according to the deviations from the 

mean some varieties showed a significantly higher 

resistance to powdery mildew attack: Regal (-12,56
000

), 

Ulla (-8,90
00

), Landi (-6,90
0
), Orizont (-6,90

0
). 

 In 2007 the intensity of powdery mildew 

attack for the studied varieties showed values between 

4,67 % in Regal and 31.67 % in Lyric variety, with an 

amplitude of variation of 27 %, in the conditions of 

medium inter-populations variability. Also in this year 

Pfyner, Gerbel and Lyric varieties recorded the highest 

values of the attack intensity, over 20% respective.

 

Table 3 

a) Variance analysis for  powdery mildew resistance in winter barley cultivars  

studied at Timişoara in 2006/2007 

Variability source SS DF MS F Test 

Total 5420.46 71   

Repetitions 6.02 2 3.01 F = 0.11 

Varieties 4192.20 23 182.27 F = 6.86** 

Error 1222.23 46 26.57  

 

b) The significance of differences between studied cultivars  

at Timişoara in 2006/2007 concerning powdery mildew resistance 

No Variety Attack  To experimental mean To control 

  intensity (%) 
Relative 

value (%) 

Difference/ 

Signifficance 

Relative 

 value (%) 

Difference/ 

Signifficance 

0 1 2 3 4 5 6 

1 Dana 8,67 69.58 -3.79 100.00 Control 

2 Precoce 5,33 42.78 -7.13 61.48 -3.34 

3 Adi 9,00 72.23 -3.46 103.81 0.33 

4 Mădălin 12,67 101.69 0.21 146.14 4.00 

5 Orizont 7,33 58.83 -5.13 84.54 -1.34 

6 Andrei 14,67 117.74 2.21 169.20 6.00 

7 Regal 4,67 37.48 -7.79 53.86 -4.00 

8 Compact 7,00 56.18 -5.46 80.74 -1.67 

9 Gerbel 22,33 179.21 9.87* 257.55 13.66** 

10 Manitou 16,00 128.41 3.54 184.54 7.33 

11 Esterel 14,67 117.74 2.21 169.20 6.00 
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0 1 2 3 4 5 6 

12 Majestik 5,33 42.78 -7.13 61.48 -3.34 

13 Lyric 31,67 254.17 19.21*** 365.28 23.00*** 

14 Plaisant 19,33 155.14 6.87 222.95 10.66* 

15 Hauter 10,67 85.63 -1.79 123.07 2.00 

16 Dina 9,33 74.88 -3.13 107.61 0.66 

17 Ogra 7,67 61.56 -4.79 88.47 -1.00 

18 Salemer 10,67 85.63 -1.79 123.07 2.00 

19 Landi 7,33 58.83 -5.13 84.54 -1.34 

20 Riniker 15,33 123.03 2.87 176.82 6.66 

21 Pfyner 26,00 208.67 13.54* 299.88 17.33*** 

22 Secura 15,67 125.76 3.21 180.74 7.00 

23 Ulla 5,33 42.78 -7.13 61.48 -3.34 

 Exp. mean 12.46 100.00 Control 143.71 3.79 
 

LSD 5% LSD 1% LSD 0.1 % 

8.46 11.31 14.79 
 

This year the differences between the studied 

varieties in terms of powdery mildew attack (table 3a) 

were due to a significant hereditary component on a 

background of small and insignificant influence of 

environmental conditions on plant growth and 

development within the experimental design. 

 Compared to the experience mean, 44% of the 

varieties recorded higher levels of attack intensity, as 

such significantly more susceptible to powdery mildew 

attack as compared with the average experience were 

the varieties: Lyric (22,62***), Gerbel (12,62**), 

Pfyner (11,96**). Reduced values of attack intensity 

recorded by the varieties Regal and Ulla, shows a 

significantly higher resistance to powdery mildew 

attack, as compared with the experience mean of this 

year. 

 Compared with the control variety, about 61% 

of varieties recorded higher values of the intensity of 

powdery mildew attack, but significantly more 

sensitive than in the variety Dana the experimental 

conditions of this year have proved to be the varieties: 

Lyric (28,00***), Gerbel (18,00***); Pfyner 

(17,33***), Plaisant (10,00*), Manitou (10,33*). Even 

though some varieties showed lower values of intensity 

of powdery mildew attack, statistically assured 

differences to Dana variety have not been observed. 

With regard to the powdery mildew attack in 

2008 the studied varieties have shown attack intensity 

values ranging from 3,67% in Regal and 29,33 % in 

Gerbel, with an amplitude of variation of 25.67 % in 

the conditions of a medium inter-populations 

variability.  Also, the powdery mildew intensity in this 

year was low, approximately 56 % of the varieties 

showed less than 10% of attack intensity, while in case 

of five varieties (Gerbel, Manitou, Riniker, Ogra, Adi) 

has exceeded 20%. 

 

 
Table 4 

a) Variance analysis for  powdery mildew resistance in winter barley cultivars  

studied at Timişoara in 2007/2008 

Variability source SS DF MS F Test 

Total 7345.88 71   

Repetitions 401.45 2 200.72 F = 3.43* 

Varieties 4253.83 23 184.95 F = 3.16** 

Error 2690.61 46 58.49  

 

b) The significance of differences between studied cultivars  

at Timişoara in 2005/2006 concerning powdery mildew resistance 

No Variety Attack  To experimental mean To control 

  intensity (%) 
Relative 

value (%) 

Difference/ 

Signifficance 

Relative 

 value (%) 

Difference/ 

Signifficance 

0 1 2 3 4 5 6 

1 Dana 6.33 51.90 -5.87 100.00 Martor 

2 Precoce 14.33 117.45 2.13 226.32 8.00 

3 Adi 21.33 174.82 9.13 336.84 15.00* 

4 Mădălin 10.67 87.41 -1.54 168.42 4.33 

5 Orizont 12.33 101.07 0.13 194.74 6.00 
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0 1 2 3 4 5 6 

6 Andrei 7.33 60.09 -4.87 115.79 1.00 

7 Regal 3.67 30.05 -8.54 57.89 -2.67 

8 Compact 4.33 35.51 -7.87 68.42 -2.00 

9 Gerbel 29.33 240.37 17.13** 463.16 23.00*** 

10 Manitou 25.67 210.33 13.46* 405.26 19.33** 

11 Esterel 19.33 158.43 7.13 305.26 13.00* 

12 Majestik 8.33 68.29 -3.87 131.58 2.00 

13 Lyric 13.67 111.99 1.46 215.79 7.33 

14 Plaisant 6.33 51.90 -5.87 100.00 0.00 

15 Hauter 4.33 35.51 -7.87 68.42 -2.00 

16 Dina 9.67 79.21 -2.54 152.63 3.33 

17 Ogra 24.33 199.40 12.13 384.21 18.00** 

18 Salemer 7.67 62.82 -4.54 121.05 1.33 

19 Landi 8.33 68.29 -3.87 131.58 2.00 

20 Riniker 25.67 210.33 13.46* 405.26 19.33** 

21 Pfyner 5.67 46.44 -6.54 89.47 -0.67 

22 Secura 7.67 62.82 -4.54 121.05 1.33 

23 Ulla 4.33 35.51 -7.87 68.42 -2.00 

 Exp. mean 12.20 100.00 Martor 192.68 5.87 
 

LSD 5% LSD 1% LSD 0.1 % 
12.55 16.79 21.94 

 
In this year the differences between the 

studied varieties in terms of powdery mildew attack 

(table 4a) were due to a significant extent both the 

hereditary component of varieties as well as a 

significant influence of environmental conditions on 

plant growth and development within the experimental 

design. 

Compared to the experience mean 

approximately 61% of varieties recorded lower levels 

of attack intensity of powdery mildew, but statistically 

assured differences were recorded only for varieties: 

Gerbel (17,13**), Riniker (13,46*), Manitou (13,46*), 

which proved to be significantly more sensitive. 

Compared with Dana variety, about 78% of 

the varieties recorded higher levels of attack intensity, 

significant differences, namely a higher sensitivity was 

observed for varieties: Gerbel (23,00***), Manitou 

(19,33**), Riniker (19,33**), Ogra (18,00**). 

 

 

 
Fig. 1. Powdery mildew attack in studied winter barley varieties during 2006-2008 

Given the results of the entire experimental 

period it is noted that the best resistance to powdery 

mildew, were showed by varieties: Regal, Ulla, 

Compact, Hauter. The highest values of the attack, 

intensity during the experiment, were highlighted by 

the varieties: Lyric, Gerbel,  Riniker, Pfyner, amid 

considerably longer growing periods than all other 

varieties. 
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Conclusions 
 

 Concerning the powdery mildew attack in 

2005/2006 the studied varieties showed an attack 

intensity values ranging from 0,00 % in Regal variety 

and 35,33 % in Lyric variety, with very high amplitude 

of variation of 35.33%, in medium inter-population 

variability. Generally the powdery mildew intensity in 

this year was low, approximately 50 % of the varieties 

showed less than 10% of attack intensity, while only 

three varieties (Lyric, Gerbel, Pfyner) showed an attack 

intensity over 20%. 

 In 2007 the intensity of powdery mildew 

attack for the studied varieties showed values between 

4,67 % in Regal and 31.67 % in Lyric variety, with an 

amplitude of variation of 27 %, in the conditions of 

medium inter-populations variability. Also in this year 

Pfyner, Gerbel and Lyric varieties recorded the highest 

values of the attack intensity, over 20% respective. 

With regard to the powdery mildew attack in 

2008 the studied varieties have shown attack intensity 

values ranging from 3,67% in Regal and 29,33 % in 

Gerbel, with an amplitude of variation of 25.67 % in 

the conditions of a medium inter-populations 

variability.  Also, the powdery mildew intensity in this 

year was low, approximately 56 % of the varieties 

showed less than 10% of attack intensity, while in case 

of five varieties (Gerbel, Manitou, Riniker, Ogra, Adi) 

has exceeded 20%. 

Taking into account the fact that there were no 

significant differences in attack intensity from one year 

to another, given the results of the entire experimental 

period it is noted that the best resistance to powdery 

mildew, were showed by varieties: Regal, Ulla, 

Compact, Hauter. The highest values of the attack, 

intensity during the experiment, were highlighted by 

the varieties: Lyric, Gerbel,  Riniker, Pfyner, amid 

considerably longer growing periods than all other 

varieties. 
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