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Abstract 
 
Purpose of this study was to establish the most efficient polifactorial combination represented by soil type x dose of 
fertilizer for cultivation of winter barley Cardinal and Maresal varieties, in order to obtain higher production in terms 
of quantity and quality, in climate conditions of Braila Plain, which is a very favorable area for this crop. 
The three experimental factors had two graduations, namely: A (soil type) with A1 – typical Chernozem and A2 
Solonetz, B (variety) with B1 – Cardinal and B2 – Maresal, and C (dose of fertilizer) with C1 – economic optimum dose 
calculated for chernozem, C2 – economic optimum dose calculated for Solonetz and C3 – unfertilized. 
In terms of economic efficiency, the largest profit of studied variants was registered by Maresal variety cultivated on 
Chernozem, fertilized with optimum dose for Solonetz, followed in descending order by Maresal variety cultivated on 
Chernozem fertilized with optimum dose for Chernozem and Cardinal variety grown on Chernozem fertilized with 
optimal dose calculated for Solonetz. The research found that the Maresal variety is more productive than Cardinal 
variety on both soil type from experience, but Cardinal variety can obtain a high production increase if additional 
fertilization. We studied also the correlations between soil quality indices and interaction of experimental factors 
studied, to determine the most efficient systems (soil type x level of fertilization x variety), while Braila Plain. 
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INTRODUCTION 
 

Hordeum vulgare L. species is among the 
oldest cultivated plants because their seeds 
have multiple uses: human nutrition (5%), 
animal feed (70%), obtaining malt (20%) and 
other uses in industry (5%) (Wang, 2005). In 
terms of quality, barley grains contain on 
average: 10.5% protein, 2.8% fat, 4.0% 
cellulose, 66.2% extractive substances (of 
which 53% starch), a series of essential amino 
acids (lysine, tryptophan, arginine), vitamins 
B1, B2, minerals (K, P, Ca) (Figure 1). 
Maresal and Cardinal barley varieties are 
varieties of high productivity and high quality, 
timely cultivation Braila Plain, with the 
possibility to practice fully mechanized 
technology and obtaining very good economic 
efficiency. Therefore, the aim of the experience 
was to identify and choose the best type of soil 
and fertilizer system, providing increased 
economic efficiency in achieving higher 
production of barley, in climate conditions 
Braila. 

 

 
Figure 1. The average chemical composition of barley 

grains (%)  
 
MATERIALS AND METHODS 
 

Experience carried out between 2009-2011 was 
three-factorial, type A x B x C, with method of 
subdivided parcels located in 3 repetitions, each 
plot with 5000 m2. These three experimental 
factors studied were: A = soil type, with 
sections:  a1-typical chernozem, a2-solonetz B 
= winter barley variety – with 
sections:  Cardinal b1, and b2 Maresal; C = 
efficient optimal dose of nutrients: c1-DOE 
calculated for chernozem: N-100 kg / ha P2O5-
80 kg/ha K2O-80 kg/ha, c2-DOE calculated for 
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Solonetz with N-130 kg/ha P2O5-110 kg/ha 
K2O-100 kg/ha and C3 – unfertilized (Table 1). 

 
Table 1. The organization of experience 
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Physical and chemical characteristics of the soil 
in the two graduations of A experimental factor 
(a1 – Chernozem and a2-Solonetz) were those 
shown in Table 2. 

 
Table 2. Characteristics of two types of soils 

 
 
The fertilized variants were fertilizer in both 
experimental years with different doses, 
depending results of soil analysis, given Yara 
Mila complex fertilizers with N-8 P2O5-24 
K2O-24 MgO-2 SO3-5 B-0.05 Fe-0.05 Mn-0.1 
Zn-0.02 in plots with chernozem soil type with 
quantity of 340 kg/ha, resulting: N = 27 kg/ha, 
P2O5 = 82 kg/ha, K2O= 82 kg/ha, and in plots 
with Solonetz type of soil amount of 450 kg/ha, 
resulting N = 27 kg/ha, P2O5 = 82 kg/ha, K2O = 
82 kg/ha. The difference of Nitrogen was 
completed in stage of vegetation with 220 
kg/ha NH4NO3, resulting 73 kg/ha N, in plots 
of chernozem and with 290 kg/ha NH4NO3, 
resulting 97 kg/ha N in plots of solonetz. 
The results were statistically processed using 
MS Excel, ANOVA, and Average tests. 
 
RESULTS AND DISCUSSIONS 
 

Yields obtained ranged between 3650 kg/ha 
and 6560 kg/ha for variants placed on typical 
chernozem and between 3610 kg/ha and 6110 

kg/ha for variants placed on solonetz type of 
soil (Table 3). 

 
Table 3. Yields obtained for each combination of 

experimental factors 

 
 

Calculating absolute and relative differences 
between experimental variants for each year 
experimental and control group (average yield 
obtained) were found following differences 
(Table 4): 
- very significant positive differences for the 

following: a1b1c2, a1b2c2, a2b1c2 and 
a2b2c2 in both experimental years;  

- significant positive differences distinct 
variants a2b2c1 a1b1c1 and, in 2010, while 
in 2011 we obtained a significant positive 
difference distinct a1b2c1 only version;  

- significant positive differences a2b1c1 
versions in 2010 and a1b1c1 and a2b2c1 
variations in 2011;  

- negative highly significant differences 
compared to the control variants obtained 
a1b1c3, a1b2c3, a2b1c3 and a2b2c3 in both 
experimental years;  

- significant difference from the control 
obtained a2b1c1 version in 2011. 

In Figure 2 were summarized results of 
production differences using AVERAGE test. 
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Table 4. Statistical interpretation yields obtained by 
analysis of variance (ANOVA test)  

 
 

 
Figure 2. Yield differences recorded for each 

experimental variant, compared to the control (average 
yield)  

 
The results of laboratory analysis about quality 
index of yield for each experimental variant 
were summarized in Table 5. 

 
Table 5. The results of quality index of yields 

 
 

The results were summarized in figure 3, where 
it can observe a fluctuating evolution of the 
weight of thousand grains (MMB) and weight 
of hectoliter graine (MH) indices for 
experimental variants, variants that low for 
a1b1c3; a1b2c3; a2b1c3 and a2b2c3, on both 
soil types for both varieties in unfertilized 
sole. In contrast, the highest values of quality 
indices of production variants were obtained 
a1b1c2, a1b2c2, a2b1c2 and a2b2c2, 
experimental variants placed on both soil types, 
with both varieties of barley studied fertilized 
with DOE (optimal economic dose). 

 

 
Figure 3. Graphic with indices of quality for 

experimental variants 
 

Economic efficiency was calculated using the 
difference between incomes and expenses 
recorded per hectare for each combination of 
experimental factors. For this, we used 
technological currency, first by calculating the 
mechanical work expenses and materials used 
for each experimental variant and the proceeds 
according to the production recorded each 
variant was calculated profit per hectare. 
The results of comparative economic efficiency 
recorded in the two years of the study were 
summarized in Figure 4. Comparing the results 
obtained with the control (mean variants), it has 
been observed that the biggest profit was 
recorded version a1b2c2 with a difference 
compared to control 664 lei/ha in 2010 and 457 
lei/ha in 2011, followed in descending order of 
variants a1b2c1 and a1b1c2. 
The lowest results on the yield compared to the 
control were recorded by a2b1c3 variant, which 
is Cardinal variety, cultivated on Solonetz and 
unfertilized (with a difference-98 lei/ha in 2010 
and-10 lei/ha in 2011) followed by a1b2c3 
variant, which is Marshal variety grown on 
chernozem unfertilized (with a difference-97 
lei/ha in 2010-46 lei/ha in 2011). 
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Figure 4. Chart of economic efficiency achieved by each 
experimental variant, compared with the control (average 

of variants)  
 

 
CONCLUSIONS 
 

Because of the agricultural use, there is a 
continuous decrease in soil nutrient content, so 
the study of the influence of soil type and 
fertilization doses are required for any crop. 
a1b1c2, a1b2c2, a2b1c2 and a2b2c2 
experimental variants, that means both varieties 
grown in both soil and fertilized with economic 
optimum dose for Solonetz have obtained very 
significant positive differences compared to the 
control (average of experience) in both 
experimental years, both on the quantitative 
and quality indicators on production.  
Very significant negative differences compared 
to the control were obtained by a1b1c3, 
a1b2c3, a2b1c3 and a2b2c3 variants, 
respectively both varieties of barley grown on 
two soil types fertilized in both experimental 
years for quantitative and qualitative indices. 
In terms of economic efficiency, the highest 
profit was recorded by a1b2c2 variant, which is 
Maresal variety grown on chernozem, fertilized 

with optimum dose for Solonetz followed in 
descending order of a1b2c1 variant (Maresal 
variety cultivated on chernozem, fertilized with 
optimal dose for chernozem) and a1b1c2 
variant (Cardinal variety cultivated on 
chernozem, fertilized with optimum dose for 
Solonetz). 
The lowest economical efficiency was recorded 
by a2b1c3 variant (Cardinal variety cultivated 
Solonetz, unfertilized) and a1b2c3 variant 
(Maresal variety cultivated on chernozem 
unfertilized), which shows that doses of 
fertilization influences a greater increase 
production and economic efficiency than soil 
type. 
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