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Abstract: The soil and climatic conditions of Dobrudzha region are favorable for the cultivation of cereal crops and 

the formation of higher yields compared to the other agro-ecological regions of Bulgaria. Barley is a traditional 

agricultural crop, ranks after wheat and maize and has an important role in the grain balance of our country. The 

proven stable and permanent barley yields ensure good harvest and make it a preferred crop with other cereals. Its 

productivity is determined by the genetic features of the variety and the growing conditions - meteorology and agro-

technology. The production potential of the feed standard barley variety Veslets were investigated in an eight-year 

field experiment (2009-2016) carried out in the trial field of Dobrudzha Agricultural Institute-General Toshevo. The 

experiment was designed by the split plot method in 4 replications, the size of the trial plot being 12 m
2 

after four 

predecessors: rape, peas, sunflower and grain maize. The study included three levels of fertilization. The mineral 

fertilization was applied according to the type of previous crop. Fertilization with phosphorus and potassium was 

background (P6K6) and nitrogen fertilizer tested at the following rates: N6, N12 and N18 after rape, sunflower and 

grain maize (T), N3, N6 and N9 after peas (T), the check variant being N0P0K0 (O). The purpose of the research is to 

study the productivity of the feed standard barley variety Veslets over a longer period of time characterized by a 

variety of weather conditions at different fertilization rates. Meteorological conditions over the years have had a 

decisive impact on the productivity of feed barley. The long research period with the presence of a wide variety of 

weather conditions during the growing season of barley is a cause of formation of its different productivity. The 

most favorable combination of weather conditions during the 2013 season obtained the maximum yield of barley 

compared to other years. Mineral fertilization is a powerful factor that has a specific impact on the formation of feed 

barley. The effect of mineral fertilization on the productivity of barley is different and depends on its interaction 

with other agronomic factors and environmental conditions. Quite naturally, the lowest yields were obtained in 

control variants without fertilization (O). However, the effect of mineral fertilization in fertilizer variants (T) is 

different as a result of the interaction between the other agro-technical factors and the environment conditions. The 

effectiveness of mineral fertilization is most expressed during the 2015 season, when the increase in yields relative 

to control without fertilization is 52%. 

Keywords: barley, yield, fertilization, years. 

 

INTRODUCTION  

In the last few years global climate changes has been affecting the most severe grade food crops because they 

occupy large areas. Improving crop yields are essential to meet the increasing pressure of global food demands [1] 

[2] [3] [4] [5]. 

Grain cereals are traditional for us and are the basis of world agriculture. Naturally wheat occupies a major 

share in world production. Unfortunately, the areas sown with barley have been progressively decreasing on the one 

hand due to the introduction of rapeseed in the country over the last ten years, on the other hand, due to a reduction 

in the livestock sector [6] [7] [8]. 

Barley continues to be a major field crops in Bulgaria. Barley is an economically important and traditional 

Bulgarian culture that takes its place in the feed grain production and brewing industry. However that amount of the 

sown areas over the years is unstable, this culture plays a significant role in the grain balance of our country. The 

yield of barley depends on the genetic features of the variety and the conditions of cultivation (meteorology and 

agro-technology). [9] [10] [11] [12] [13]. 

The purpose of the research is to study the productivity of the feed standard barley variety Veslets over a 

longer period of time characterized by a variety of weather conditions at different fertilization rates. 
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MATERIAL AND METHODS 

The investigation was carried out during 2009-2016 in the trial field of Dobrudzha Agricultural Institute – 

General Toshevo on slightly leached chernozem soil (Haplic Chernozems, FAO, 2002). The trial was designed by 

the split plot method in 4 replicates, the trial area being 12 m
2
.  During the years of the investigation variety Veslets 

was sown within the optimal term for this region with sowing norm 450 germinating seeds/m
2
 after four previous 

crops – rape, peas, sunflower and grain maize. The study included three levels of fertilization. The mineral 

fertilization was applied according to the type of previous crop. Fertilization with phosphorus and potassium was 

background (P6K6) and nitrogen fertilizer tested at the following rates: N6, N12 and N18 after rape, sunflower and 

grain maize, N3, N6 and N9 after peas, the check variant being N0P0K0. 

Soil tillage included single disking (10-12 cm) after harvesting of previous crops, and double disking after 

main fertilization. Phosphorus and potassium was introduced before main soil tillage, and nitrogen – before the 

beginning of permanent spring vegetation. The fertilizers used were triple super phosphate (TSP), potassium 

chloride (KCl) and ammonium saltpeter niter (NH4NO3). Control of weeds, diseases and pests was done with 

appropriate pesticides in case of need in all variants of the trial. 

The data were processed and analyzed with Excel 13. In this article, the yields of the various predecessors are 

averaged (previous crops are not considered separately). Also, the yields obtained from the different fertilization 

variants are also averaged and indicated by T. These results are compared with the yields obtained from the non-

fertilized control variants labeled O. 

 

RESULTS AND DISCUSSION 

Feed barley varieties to which Veslets variety belongs are mainly multi-row. Multi-row barley combines cultural 

forms which have three normally developed fertile spikelets at each rachis node. They belong to subspecies 

Hordeum sativum ssp.vulgare L.polystichum, which is subdivided into two subgroups: Hexastichum L. and 

Tetrastichum. The first group includes the varieties: parallelym, pyramidatum and gracilium [14] [15]. 

The studied period is characterized by a variety of weather conditions (Table 1). During the years of the study, 

different amounts of precipitated rainfall and average temperatures during the vegetation period of barley. The 

meteorological conditions during the investigated years (2009-2016) are compared with the climatic norm for the 

Institute (1952-2016). With regard to the falling rainfall, vegetation period of the barley is divided into autumn-

winter (months X-III) and spring (months IV-V). The deviations between the rainfall rate (1952-2016) and the 

average amount of precipitated rainfall for each of the studied years are calculated. The autumn-winter supply of 

moisture in the soil is of great importance for the formation of barley productivity. Just over two years (2008-2009 

and 2010-2011) autumn-winter stock is lower than the rainfall rate and during 2008-2009 deviation is larger (61,6 

mm). They are distinguished for 2009-2010, when the amount of precipitation fallen during autumn-winter period 

exceeds the rainfall rate by 178 mm and 2014-2015 by 134,7 mm. The amount of fallen rainfall during the spring 

critical period is also of great importance for the formation of high productivity (months IV-V). Then proceed 

phases of stem elongation and grain formation of barley. During this period only the average amount of precipitation 

in the three years (2008-2009, 2012-2013 and 2014-2015) is lower than the rainfall rate. The average daily 

temperature is calculated for the whole vegetation period and is compared with the climatic norm. In terms of 

temperature regime research period is warmer, as 2010-2011 and 2011-2012 are closest to the calculated norm. The 

years 2012-2013 and 2015-2016 are very different, during which the measured average temperatures are almost two 

degrees above the climatic norm. This diversity in weather conditions is a prerequisite for the formation of different 

productivity in feed barley. 

 

Table 1. Meteorological conditions during the years of research and for a multiannual period. 

Years 

Rainfall, mm Average temperature, 
0
С 

Periods 

Months 

X – III 

Deviation 

+/- 

Months 

IV – V 

Deviation 

+/- 

Vegetation 

period 

Deviation 

+/- 

2008-2009 176,6 – 61,6 69,4 – 26,6 8,5 +0,9 

2009-2010 416,2 +178,0 141,7 +45,7 8,4 +0,8 

2010-2011 206,4 – 31,8 129,6 +33,6 7,8 +0,2 

2011-2012 283,0 +44,8 159,0 +63,0 7,7 +0,1 

2012-2013 250,8 +12,6 58,7 – 37,3 9,5 +1,9 
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2013-2014 320,5 +82,3 107,8 +11,8 8,9 +1,3 

2014-2015 372,9 +134,7 59,2 – 36,8 8,2 +0,6 

2015-2016 313,5 +75,3 137,9 +41,9 9,5 +1,9 

1952-2016 238,2  96,0  7,6  

High cultivation technologies of feed barley are directly dependent on the weather conditions during its 

vegetation. The average yields obtained from the Veslets variety in years are shown in Figure 1. The environment 

conditions were most favorable during the 2013 harvest when the Veslets variety formed a maximum yield of 9,79 

t/ha. In five years studied (2010, 2011, 2012, 2014, 2015) the average yields obtained were very close in the range of 

6,05-6,33 t/ha. The most unfavorable were the weather conditions during the harvest 2016 when the feed barley had 

the lowest productivity of 4,88 t/ha.  

 
Figure 1. Yield of barley variety Veslets by year. 

 

Mineral fertilization is an essential and dynamic part of growing technology. It is a powerful factor that has 

its specific impact on the formation of feed barley productivity. The average yields obtained from the Veslets variety 

are presented in years depending on the fertilization in Figure 2. The differences between control variants without 

fertilization (O) and fertilization variants (T) clearly show the effectiveness of mineral fertilization. Quite naturally, 

the lowest yields were obtained in control variants without fertilization (O). However, the effect of mineral 

fertilization in fertilizer variants is different as a result of the interaction between the other agro-technical factors and 

the environment conditions. Depending on the effect studied years can be divided into three groups. In the first 

group, the efficiency of the applied mineral fertilization is the highest and here can be attributed the 2009 and 2015 

harvest years. During these years, the increase compared to control variants was 30% and 52%, respectively. In 

2015, in the non-fertilizer variants, the productivity of feed barley is the lowest (4,53 t/ha). The application of 

mineral fertilizers has led to twice as high yields (6,91 t/ha). In 2009, in the variants without fertilization, 5,72 t/ha 

were obtained and 7,43 t/ha of the fertilizers. The second group can be attributed to the 2011, 2012 and 2014 harvest 

years. During these years, the increase compared to control variants is also large and is in the range of 19-25%. 

During these years the yields obtained from the control variants are close to the values (from 5,12 t/ha to 5,33 t/ha). 

In the fertilization variants the yields obtained from the Veslets variety are also small differences (from 6,31 t/ha to 

6,35 t/ha). The third group can be assigned the 2010, 2013 and 2016 harvest years. During these years the efficiency 

of mineral fertilization is the lowest and is in the range of 6-10%. Interesting results were obtained in 2013, when a 

feed barley produced the highest yields of both the non-fertilizer plot (9,37 t/ha) and the fertilizer section (9,93 t/ha). 

However, the effect of applied mineral fertilization is only 6%. The 2016 harvest year was also recorded, when the 

lowest yields (4,59 t/ha in the non-fertilizer variants and 4,97 t/ha in the fertilizer variants) of the Veslets variety 

were obtained. The effect of the applied mineral fertilization is also low - 8%. 
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Figure 2. Yields of barley variety Veslets per year depending on fertilization (O-control variant without fertilization, 

T-variants with fertilization). 

 

CONCLUSIONS 

The long research period with the presence of a wide variety of weather conditions during the growing season of 

barley is a cause of formation of its different productivity.  

The most favourable combination of weather conditions during the 2013 season obtained the maximum yield of 

barley compared to other years. 

The effect of mineral fertilization on the productivity of barley is different and depends on its interaction with other 

agronomic factors and environmental conditions. 

The effectiveness of mineral fertilization is most expressed during the 2015 season, when the increase in yields 

relative to control without fertilization is 52%. 
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