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Abstract       The main goal of the study was to test some winter barley 
double haploid lines alongside with known Romanian varieties. In Romania, 
loose smut attack (Ustilago nuda f.sp.hordei) is permanently reported in all 
regions. The study was conducted on a biological material consisting of 5 
Romanian varieties and 8 double haploid lines under conditions of natural 
infection. Attack of Ustilago nuda f.sp.hordei was present in all genotypes; a 
strong attack was reported in 2011. The lowest percentage of attack was 
presented in DH 7-2 line. Precoce variety is the most sensitive. Double 
haploid lines are superior to varieties on tolerance to loose smut attack.   
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Barley is attacked by a wide range of diseases. To 

create tolerant varieties, specific resistance genes can 

be used cumulated from different sources. [10]. For 

breeding the resistance to disease is common to use the 

back-cross method. [8] Lately the breeding methods 

have changed. By creating double haploid lines, 

resistance to disease can be greatly enhanced. [1] 

Haploidy allows obtaining homozygous lines from 

heterogeneous population with a high level of 

heterozygosis. [3] By haploidy followed of doubling 

the chromosome number, complete homozygous state 

is achieved without subjecting the material to selection 

pressure from specific environmental conditions. This 

method offers the possibility of obtaining new varieties 

in a single center without affecting their ecological 

plasticity. [9] Double haploid lines has two distinct 

characteristics: complete homogeneity and 

homozygosis within themselves, resulting a good 

stability of traits. They are important in creating 

varieties as well as for genetic studies. [4] In addition 

to productive performance, very important to test the 

tolerance to diseases attack for the new creations of 

breeding process. A very common disease is loose 

smut, which attacks during flowering. The pathogen 

(Ustilago nuda f.sp.hordei), resists in newly formed 

seed till germination, and then installs itself in the 

spike primordial destroying the organ. The place of 

grains in spike is taken by the fungus spores. [6] In 

temperate conditions, this pathogen attack can lead to 

significant crop losses, if there are no chemical 

treatments of seeds. Those treatments increase the cost 

price but also lead to increased pollution. For these 

reasons, it is important to find some resistant 

genotypes. [7] In Romania, the loose smut attack 

(Ustilago nuda f.sp.hordei) is always reported in all 

regions. [2, 11]  

 
Material and Methods 

 
The main goal of the study was to test some 

winter barley double haploid lines, alongside with 

known Romanian varieties. The experiment was 

conducted in the BUASVM Timisoara, in collaboration 

with Plant Breeding discipline in 2010-2011 period. 

The study was conducted on a biological material 

consisting of 13 genotypes, of 5 Romanian varieties 

(Dana, Precoce, Adi, Mădălin and Orizont) and 8 

double haploid lines created at ICDA Fundulea.  

Genotypes have made a comparative culture in 

three repetitions ordered by randomized block method. 

Experimental plots had a surface area of 7 m
2
. 

Comparison was made with Dana variety. Observations 

were made during the growing season, in the moment 

of full manifestation of the attack. The attack was 

evaluated by counting the attacked spikes on 

experimental plot and by determining the number of 

attacked spikes per square meter. Processing of 

production data was obtained by analysis of variance 

and differences limit test after CIULCĂ, 2006. 
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Table 1 

Experimented biological material 

No 

crt 

Line name Genealogy 

1. Dana  

2. Precoce   

3. Adi   

4. Mădălin   

5. Orizont   

6. DH 22-5 F 133/90 

7. DH 24-3 Precoce  

8. DH 28-4 Adi  

9. DH 20-2 F 208/88 

10 DH 33-3 F 549/84 

11 DH 19-2 F 529/84 

12 DH 7-2 F 442/87 

13 DH 33-2 F 549/87 

 

Obtained results 

 
In 2010 (Table 2) the attack of loose smut 

presented a number of attacked ears between 0.23 at 

DH 7.2 line and 1.66 at Precoce variety. Most double 

haploid lines showed a lower attack than the attack 

presented by the control variety. After statistical 

calculation DH 7-2 and DH 33-2 lines are highlighted, 

which are situated significantly below the cue of 

control variety, but also DH 24-3 and DH 33-3 lines, 

with significant differences from Dana variety. More 

sensitive than the control were Precoce variety and DH 

28-4 line. 

Loose smut attack in 2011 showed higher 

values. The smallest number of attacked ears occurred 

at DH 7-2 line (0.8 attacked spikes/m
2
) and the 

maximum value was present at the Precoce variety 

(4.04 attacked spikes/m
2
). In this year, the variety 

presents an attack significantly distinct stronger than 

the control variety. More sensitive than Dana variety 

were Mădălin variety and DH 28-4 line. After 

statistical calculation 5 lines were found more resistant 

than the control with highly significant negative 

differences, one line with distinctly significant 

differences, and one line with significant differences. 

Assessing the situation of loose smut attack in 

the two years (Table 4.) is found that compared to 

Dana variety, only Precoce variety is more sensitive, 

with an attack that has a significant positive difference. 

More resistant are the double haploid lines, the lowest 

number of attacked spikes occurring in DH 7-2 line 

(highly significant difference), followed by another 6 

lines, in which the differences are significantly distinct 

below control. 

By studying the evolution of attack during the two 

years of experimentation (Figure 5.1.) it is emphasize 

that the year with the highest level of attack was 2011. 

The behavior of lines to control was similar in all 

years. The most pronounced attack has shown by 

Precoce variety and lowest by DH 22-6, DH 24-3, DH 

7-2 and DH 33-2 lines.  

 

Table 2 

The situation of loose smut (Ustilago nuda 

f.sp.hordei), attack in 2010 
Crt.   

no. 
 

Genotype Loose 

smut 
attack 

(attacked 

spikes/m2) 

Percent 

to 
control  

Difference 

to control  

Signifi- 

cation 

1. Dana  1,23 100,00 Mt - 

2. Precoce  1,66 134,59 0,42 - 

3. Adi  1,14 92,43 -0,09 - 

4. Mădălin  1,23 100,00 0 - 

5. Orizont  1,00 81,08 -0,23 - 

6. DH 22/5 0,61 49,72 -0,62 - 

7. DH 24-3 0,47 38,10 -0,76 0 

8. DH 28-4 1,57 127,29 0,33 - 

9. DH 20-2 1,09 88,37 -0,14 - 

10. DH 33-3 0,56 45,94 -0,66 0 

11. DH 19-2 0,61 50,00 -0,61 - 

12. DH 7-2 0,23 18,91 -1,00 00 

13. DH 33-2 0,32 26,48 -0,90 00 

LSD 5%= 0,63 attacked spikes/m2; 

LSD 1%=0,86 attacked spikes/m2; 

LSD 0,1%= 1,16 attacked spikes/m2. 

Table 3 

Loose smut attack situation (Ustilago nuda 

f.sp.hordei) in 2011 
Crt. 

no. 

Genotype  Loose 

smut 

attack 
(attacked 

spikes/m2) 

Percent 

to 

control  

Difference 

to control  

Signifi- 

cation 

1. Dana  2,75 100,00 Mt - 

2. Precoce  4,04 146,79 1,29 ** 

3. Adi  1,80 65,53 -0,95 0 

4. Mădălin  2,99 108,58 0,23 - 

5. Orizont  2,42 87,90 -0,33 - 

6. DH 22/5 1,04 37,96 -1,71 000 

7. DH 24-3 1,14 41,35 -1,61 000 

8. DH 28-4 3,14 113,90 0,38 - 

9. DH 20-2 2,04 74,12 -0,71 - 

10. DH 33-3 0,95 34,46 -1,80 000 

11. DH 19-2 1,51 55,01 -1,24 00 

12. DH 7-2 0,80 29,14 -1,95 000 

13. DH 33-2 1,23 44,74 -1,52 000 

LSD 5%= 0,73 attacked spikes/m2; 

LSD 1%=1,00 attacked spikes/m2; 

LSD 0,1%= 1,34 attacked spikes/m2. 
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Table 4 

Loose smut attack situation (Ustilago nuda f.sp.hordei) in 2010-2011 periode 
Crt.  

no. 

Genotype  Loose 

smut 

attack 
(attacked 

spikes/m2) 

Percent 

to 

control  

Difference 

to control  

Signifi- 

cation 

1. Dana  1,78 100,00 Mt - 

2. Precoce  2,56 143,92 0,78 * 

3. Adi  1,47 82,42 -0,31 - 

4. Mădălin  1,94 108,97 0,16 - 

5. Orizont  1,55 86,91 -0,23 - 

6. DH 22/5 0,72 40,56 -1,06 00 

7. DH 24-3 0,78 44,11 -0,99 00 

8. DH 28-4 2,01 112,71 0,22 - 

9. DH 20-2 1,47 82,42 -0,31 - 

10. DH 33-3 0,77 43,17 -1,01 00 

11. DH 19-2 0,91 51,02 -0,87 00 

12. DH 7-2 0,56 31,58 -1,22 000 

13. DH 33-2 0,72 40,37 -1,06 00 

LSD 5%= 0,60 attacked spikes/m2; 

LSD 1%=0,82 attacked spikes/m2; 

LSD 0,1%= 1,10 attacked spikes/m2. 
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Figure 1: Loose smut (Ustilago nuda f.sp.hordei),  attack  evolution in 2010-2011 period 

 

 
Conclusions  

 
1. In the two years of experimentation, the attack of 

Ustilago nuda f.sp.hordei was present in all genotypes, 

a high attack being reported in 2011.  

2. Double haploid lines showed a lower attack than 

Dana variety, used as control. The lowest percentage of 

attack was recorded at DH 7-2 line. 

3. Among varieties there are no significant differences, 

but Precoce variety is the most sensitive.  

4. The behavior of double haploid lines show that 

compared with cultivated varieties, this new material is 

superior regarding loose smut attack tolerance. DH 24-

3 line selected from Precoce variety is its superior 

hereof. 
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