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Abstract             Autumn barley is an important crop, but deficient when it 
comes to resistance during winter and water requirements. Considering 
these, our research followed the manifestation of biological characteristics 
among which the ones mentioned above, for a wide and diverse array of 
domestic and foreign varieties cultivated in the conditions offered by the 
Banat Plains, in order to select the appropriate varieties for this area.  
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 Production capacity is a very complex 
characteristic, following the polygenic determinism. In 
achieving productivity, more physiological and 
morphological characteristics participate, such as: the 
number of ears per surface unit, the number of grains 
per ear, the grain weight and the MMB, which, in turn, 
are determined by other characteristics [6].  

Grains destined for animal feeding must have 
high protein content. Variation limits are between 8 to 
17%, a high content being negatively correlated with 
production capacity.  

Winter resistance in autumn varieties is a 
deficient characteristic. Resistance to winter conditions 
is not satisfactory because of a low resistance to frost at 
root level, which are more sensitive than aerial parts of 
the plant. This is greatly determined by the way 
wintering was carried out [1, 2, 3]. Achieving forms 
with a better developed root system would enhance 
wintering resistance.  

Resistance to diseases. Barley is attacked by a 
wide array of diseases.  

The existing germoplasm cannot ensure the 
required genetic resistance, therefore seed treatment is 
necessary. In order to create resistant lines the genes 
that are the basis of vertical resistance can be used or 
tolerant varieties can be created starting from resistant 
parents.   

Barley is known as a plant that needs large 
quantities of water. Productive forms have wide leaves 
and are demanding when it comes to water. In 
selection, other morphological characters can be 
followed correlated with a good drought resistance as 
well as abundant twinning, a well developed rot system 
or the presence of wax or bristles on the leaves [3, 5, 
and 7].   
 
 
 
 

Biological Material and Method 
 

The experimented biological material was 
represented by a collection of 15 autumn barley 
varieties with different biological and environmental 
origins, to which the two-rowed barley variety Laura 
was added, used as control.  

The Laura variety was chosen as control due 
to its valuable characteristics regarding the quantity 
and quality of production as well for its resistance.  

The biological material was studied in a 
comparative crop placed in three repetitions on 7 m2 
plots by the randomised blocks method. 

The objectives were: 
* studying biological characteristics: 

wintering resistance; falling resistance; foliar disease 
resistance; germination energy and capacity; MMB and 
MH 

* studying quality characteristics: MMB and 
MH; protein contents, determined by the Kjieldahl 
method depending on the total nitrogen PB = Nt x Fc 
(6.25). 
The data obtained by biometrical measurements have 
been statistically processed by the variance analysis 
method and the t test [4];  
 The studied varieties are: Laura, Dana, 
Precoce, Adi, Mădălin, Orizont, Andrei, Regal, 
Compact, Mariton, Esterel, Dina, Ogra, Landi, Secura, 
Ulla. 
 
Results and Discussions 
 
Experimental results regarding biological 
characteristics  
 Wintering resistance. This characteristic is of 
considerable importance to the improvement of barley 
and especially of autumn two-rowed barley, which is 
more sensitive (table 1). 
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From table 1 we can notice that: 5 varieties 
present a significant difference; 4 varieties present no 
significant differences compared to the control variety 

varieties present a very significant negative difference 
compared to the Laura variety; 4 varieties present a 
very significant positive difference. 

 Table 1 
Experimental results of the wintering resistance of the studied autumn two-rowed barley varieties  
Variety Average survival 

percentage 
Average survival 

percentage 
compared to 

control 

Difference from 
control 

Significance 
compared to 

control 

Laura 81.33 100 0.00 Control 
Dana 43.66 53.69 -37.67 000 

Precoce 58.00 71.31 -23.33 000 
Adi 57.00 70.08 -24.33 000 

Mădălin 79.66 97.95 -1.67 - 
Orizont 80.66 99.18 -0.67 - 
Andrei 82.00 100.82 0.67 - 
Regal 82.33 101.23 1.00 - 

Compact 61.00 75.00 -20.33 000 
Mariton 61.66 75.82 -19.67 000 
Esterel 92.00 113.11 10.67 *** 
Dina 91.00 111.89 9.67 *** 
Ogra 81.00 99.59 -0.33 - 
Landi 89.33 109.84 8.00 *** 
Secura 89.00 109.43 7.67 *** 

Ulla 80.66 99.18 -0.67 - 
DL5%=3.83 DL1%=5.11 DL0.1%=6.66 

 
Most of the studied varieties are highly to 

average resistant to wintering. The most resistant 
varieties are Esterel, Dina, Landi and Secura. 
Resistance to falling. Falling plants determine great 
crop losses and respectively crop quality depreciation, 
being largely amplified by unfavourable weather 
conditions (rain, wind, storms). Resistance to falling is 
a variety characteristic, being conditioned by a series 
of morphological and anatomical elements of the straw, 
as well as by cultivation conditions. 
 The results achieved show that most varieties 
(except three of them) are resistant to falling. This 
resistance is due to the relatively small size of these 
lines and a favourable morphological structure of the 
straw. This comes naturally from using in hybridising 
varieties that possess good falling resistance elements, 
due to the recorded progress. 
 In the same time, the relatively reduced size of 
these varieties characterised by limited possibilities of 
protein synthesis could provide advantages in the 
direction of improving quality for malt and beer.  
 Disease resistance. This improvement is of 
great importance to the amelioration of autumn two-
rowed barley, due to the great crop losses both in 
quality and quantity.  
 Regarding the resistance to the smut it is 
noted that all studied varieties are more resistant than 
the control variety. Therefore, these varieties ca be 
used as genetic resources of resistance to the smut 
attack, considering their genetic stability. 

 Considering the resistance to mildew, it was 
noted that they rank between the very resistant-
resistant type and the resistant-average resistant type. 
 Another disease studied in the experiment was 
brown rot. It was noted that this disease did not appear 
on 10 varieties, the rest being attacked with below 
average intensity, proving more sensitive than the 
control variety that did not exhibit any attack 
symptoms.  
 From the resistance to barley stripe point of 
view, most of the studied varieties fit between the very 
resistant-resistant limits, the rest being average 
resistant.  
 In conclusion, it can be said that the studied 
varieties are resistant to the diseases studied in the 
experiment, some being significantly superior to the 
control variety. These resistant varieties present wide 
utilisation possibilities in the improvement of disease 
resistance of barley, considering their complex origin 
due to the participation of a large number of parents 
with different resistances to diseases and their 
physiological races.  

 Germination energy and capacity. 
Regarding germination energy (Table 2), between the 
16 varieties, 8 present negative differences statistically 
ensured compared to the Laura variety, 3 present 
positive differences with a high degree of statistical 
assurance.  

The most valuable varieties from this point of 
view are: Regal, Esterel and Landi. 
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Table 2. 
 

Experimental results regarding the germination energy of the studied autumn two-rowed barley varieties  
 

Variety Average values of 
germination 

energy 
(%) 

Relative values of 
germination 

energy compared 
to control (%) 

Difference  Significance  

Laura 70.67 100 0.00 Control 
Dana 59.00 83.49 -11.67 00 

Precoce 50.66 71.70 -20.00 000 
Adi 65.66 92.92 -5.00 - 

Mădălin 66.63 93.87 -4.33 - 
Orizont 49.66 70.28 -21.00 000 
Andrei 50.33 71.23 -20.33 000 
Regal 93.00 131.60 22.33 *** 

Compact 46.33 65.57 -24.33 000 
Mariton 70.00 99.06 -0.67 - 
Esterel 86.66 122.64 16.00 *** 
Dina 60.00 84.91 -10.67 00 
Ogra 71.66 101.42 1.00 - 
Landi 84.33 119.34 13.67 *** 
Secura 53.33 75.47 -17.33 000 

Ulla 48.33 68.40 -22.33 000 
 

DL5%=6.73 DL1%=8.97 DL0.1%=11.68 
 

Table 3. 
 

Experimental results regarding the germination capacity of the studied autumn two-rowed barley varieties 
Variety Average values of 

germination 
capacity 

(%) 

Relative values of 
germination 

capacity compared 
to control (%) 

Difference  Significance  

Laura 91.33 100 0.00 Control 
Dana 92.00 100.73 0.67 - 

Precoce 77.66 85.04 -13.67 000 
Adi 93.00 101.82 1.67 - 

Mădălin 94.66 103.65 3.33 - 
Orizont 81.66 89.42 -9.67 000 
Andrei 78.00 85.40 -13.33 000 
Regal 97.33 106.57 6.00 * 

Compact 78.00 85.40 -13.33 000 
Mariton 97.33 106.57 6.00 * 
Esterel 95.33 104.38 4.00 - 
Dina 91.66 100.36 0.33 - 
Ogra 94.33 103.28 3.00 - 
Landi 96.33 105.47 5.00 * 
Secura 90.66 99.27 -0.67 - 

Ulla 82.66 90.51 -8.67 000 
DL5%=4.69 DL1%=6.25 DL0.1%8.14 

 
 
* Experimental results regarding some quality 
characteristics. 
 The weight of 1000 grains represents a quality 
indicator of two-rowed barley grains destined for beer 
making and as well an element of the production 

capacity. Out of the studied varieties, only Mădălin, 
Compact, Mariton and Dana have a MMB higher than 
50 g. 
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 The hectolitre mass is another quality 
indicator of barley grains. It is noted that all studied 
varieties have values superior to the control variety.  

As for the protein content of the grain, most 
varieties exceed the control variety’s results. Very high 
values have been recorded only for Landi, Secura and 
Ulla, with a protein content of over 13%. 

 
 

Table 4. 
 

Values of some quality indexes of grains from the studied autumn two-rowed barley varieties  
No. Variety MMB (g) MH (g) Protein content 
1. Laura 48.1 64.8 11.84 
2. Dana 48.8 66.0 11.82 
3. Precoce 45.3 66.8 11.72 
4. Adi 47.3 65.2 12.32 
5. Mădălin 50.9 66.0 11.63 
6. Orizont 48.4 66.8 11.91 
7. Andrei 46.5 66.4 12.2 
8. Regal 49.2 66.0 12.31 
9. Compact 52.3 68.4 11.42 

10. Mariton 54.6 65.6 11.62 
11. Esterel 48.0 65.6 12.41 
12. Dina 48.5 66.0 12.58 
13. Ogra 49.3 68.0 11.89 
14. Landi 50.3 66.7 13.07 
15. Secura 48.1 69.6 13.18 
16. Ulla 47.6 70.4 13.41 

  
 
Conclusions 
 

Research on the studied collection of autumn 
barley allowed the drawing of the following 
conclusions: 
 1. Most of the studied varieties manifest 
average to strong wintering resistance. 
 2. The studied varieties are resistant to falling, 
this being due to the relatively reduced size and are 
generally resistant to disease. 
 3. Out of the studied varieties, only 4 have 
MMB values of over 50 g. But, all varieties have 
values superior to the one of the control variety.  
 4. As for the protein content, most varieties 
have high values, but only three varieties have more 
than 13%.  
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