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Abstract   Protein content and constituents depend directly on genotype but 
are also influenced by environment, in a different measure. Therefore, protein 
content is highly influenced by environment while protein constituents, in a 
smaller measure. The six genitors (Metal, Orizont, Plaisant, Viktor, Turul, Lyric) 
were chosen to fit the statistical model adopted for genetic study, and are 
contrasting in terms of origin and the expression of phenotypic characteristics. 
Among studied genitors, cultivars Plaisant (52,80 %) and Viktor (45,20 %) 
present the highest proportion of recessive, while cultivars Turul (75,20 %) 
and Lyric (61,90 %) have the highest proportion of dominant alleles. 
Therefore, we observe a high proportion of recessive alleles associated with 
high values of this trait for cultivar Plaisant, while for cultivar Viktor, recessive 
alleles determine a decrease of soluble protein content. For cultivar Turul 
dominant alleles are associated with negative values of this trait, while cultivar 
Lyric dominant alleles increase soluble protein content. 

Key words: 
 
protein content, F1 hybrids, 
winter barley, genetic 
variance. 
 
 

 
 

  Quality in barley is a very complex trait 
depending on a high number of indexes which 
interfere. Regarding the barley grain content, forage 
value may be improved by increasing the protein 
content (approximately 17-18 %), a trait which is 
negatively correlated with production capacity. To 
achieve this goal it is necessary to inquire the genetic 
control of the protein content.  

Protein content and constituents depend 
directly on genotype but are also influenced by 
environment, in a different measure. Therefore, protein 
content is highly influenced by environment while 
protein constituents, in a smaller measure.  

Protein content behaves dominant or 
recessive, depending on cultivars used as parental 
forms and environment conditions. By Anderson and 
Harrison [6], different cultivars in identical conditions 
present very rarely differences higher than 1,5 % in 
protein content, while cultivation in different 
environmental conditions determines differences 
between extreme values of 10%. 

High grain protein content is dominant over 
low protein content and is associated with number of 
rows, which represents an indication that at least one of 
the genes for this trait is localized on chromosome 2.   
 
Biological Material and Method 
 

The six genitors (Metal, Orizont, Plaisant, 
Viktor, Turul, Lyric) were chosen to fit the statistical 
model adopted for genetic study, and are contrasting in 

terms of origin and the expression of phenotypic 
characteristics.  

In order to obtain hybrid combinations needed 
for this experiment, genitors were placed in a incomplete 
diallel hybridization type n (n-1) / 2, with simple crosses 
between them in the year 2005/2006, thereby achieving 
21 hybrid combinations or direct hybrids respectively. 

Determining the content of soluble protein 
was achieved by Gornall method (biuret reaction).  

Evaluation of the results for diallel 
hybridization was made by the mathematical model 
described by Hayman, Aksel and Johnson [4; 5].  

The objective of this study was to determine 
the gene effects involved in the heredity of soluble 
protein content in the six barley genitors. 
 
Results and Discussions 
 

Experimental results regarding soluble protein 
content for F1 hybrids were processed by variance 
analysis method elaborated by Hayman [1;2;3], 
adequate for diallel hybridization. Testing of 
significance was made in comparison to interaction 
variance sum or common error variance. 

 From table 1 we may observe that the highest 
contribution in protein content variability was made by 
additive variance (a), which is distinctly significant.  

Dominance variance (b) also presents a 
distinctly significant value having a smaller 
contribution in this trait variability than additive 
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variance. After the analysis of different subcomponents 
of dominance variance regarding its value and 
significance, specifications can be made regarding 
dominance and the way they interfere in genetic 
determinism of certain trait.  
Thereby, we found that subcomponent of dominance 
variance b1, which indicates the average deviation of 
hybrids from parental values, directional effects   of   
dominance   respectively,  present  a  value distinctly 
significant in comparison to error. While in most of the 
cases average of this trait is superior to parent’s 
average, b1 significance indicates dominance of parents 
with high soluble protein content.   

Table 1. 
Variance analysis for soluble protein content 

Variability SS DF MS F Test 
source     

Repetitions 2,06 2 1,03 1,82 
a 60,69 5 12,14 21,34** 
b 58,71 15 3,91 6,88** 

b1 13,69 1 13,69 24,07** 
b2 11,01 5 2,20 3,87** 
b3 34,02 9 3,78 6,65** 

Error 22,75 40 0,57  
Total 144,23 62   

 
Subcomponent of dominance variance b2 

through its significant values indicates an asymmetry 
of distribution of negative and positive alleles which 
influence soluble protein content in parental forms.   

Subcomponent b3 presents significant values 
which indicate the existence of differences between 
hybrid values due to dominance.   

Graphic analysis of genetic variation offers 
information related to general characterization of studied 
genotypes regarding genetic potential and predominant type 
of gene action and also an individual characterization, of 
every genitor separately. In order to establish some aspects 
regarding genetic determinism of studied traits, 
experimental data were processed and interpreted based on 
genetic model elaborated by Hayman [1].  

Table 2. 
Mean (Yr), variance (Vr), covariance (Wr) values, and 

proportion of dominant alleles for genitors used to 
obtain F1 hybrids concerning soluble protein content 
No. Genitors Parents 

average Yr 
Variance 

Vr 
Covariance 

Wr 
Dominant 

alleles 
proportion 

1 Metal 9,54 1,305 1,154 0,584 
2 Orizont 9,26 1,789 0,666 0,585 
3 Plaisant 10,82 1,579 2,006 0,418 
4 Viktor 8,18 1,581 1,128 0,548 
5 Turul 9,63 1,520 -0,200 0,752 
6 Lyric 12,93 1,146 1,075 0,619 

 
From regression diagram analysis for protein 

content, in F1 we observe that most of the recurrent 
parents are grouped close to the regression line, which 
indicates that genes with additive effect also interfere 
in genetic determinism of this trait. Also for cultivars 

Plaisant and Turul, this trait is influenced by some 
nonallelic gene interactions. 

Distance between line of regression and 
parabola, and also parental genotypes position in 
regard to regression line show that additivity and 
dominance effects have an important role in genetic 
determinism of soluble protein content according to 
genetic variance analysis.     
 

 
Fig. 1. Diagram of  Wr/Vr regression for soluble 

protein content in F1 hybrids 
 

Regression line intersects covariance axis 
above origin (a=1,485), indicating the presence of 
incomplete dominance. Among studied genitors, 
cultivars Plaisant (52,80 %) and Viktor (45,20 %) 
present the highest proportion of recessive, while 
cultivars Turul (75,20 %) and Lyric (61,90 %) have the 
highest proportion of dominant alleles. Relative 
position of genotypes in regard to indicator dominance 
- recessivity (Wr+Vr) was established by method 
elaborated by Johnson and Aksel [4]. 

Distribution of parental lines based on 
standardized deviations yr (soluble protein content in 
parental forms) and (Wr+Vr), indicated that dominance 
and recessivity are associated with positive and 
negative effects of different alleles. Therefore, we 
observe a high proportion of recessive alleles 
associated with high values of this trait for cultivar 
Plaisant, while for cultivar Viktor, recessive alleles 
determine a decrease of soluble protein content (fig. 2).  
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Fig. 2. Diagram of the standardized deviations (Wr+Vr) and 

yr for soluble protein content in F1 hybrids 
 

For cultivar Turul dominant alleles are 
associated with negative values of this trait, while 
cultivar Lyric dominant alleles increase soluble protein 
content. This asymmetry of different alleles effect over 
phenotypic manifestation of soluble protein content, is 
also confirmed by reduced values of correlation 
coefficient (r = 0,031) between Yr and Vr+Wr 

 
Conclusions 

 
1. We may observe that the highest contribution 

in protein content variability was made by 
additive variance, which is distinctly 
significant. Dominance variance also presents 
a distinctly significant value having a smaller 
contribution in this trait variability than 
additive variance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Among studied genitors, cultivars Plaisant 
(52,80 %) and Viktor (45,20 %) present the 
highest proportion of recessive, while 
cultivars Turul (75,20 %) and Lyric (61,90 %) 
have the highest proportion of dominant 
alleles. 

3. Therefore, we observe a high proportion of 
recessive alleles associated with high values 
of this trait for cultivar Plaisant, while for 
cultivar Viktor, recessive alleles determine a 
decrease of soluble protein content.  

4. For cultivar Turul dominant alleles are 
associated with negative values of this trait, 
while cultivar Lyric dominant alleles increase 
soluble protein content. 
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