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REZIME 
Within the research project VEGA 1/0551/08 it was studied the agricultural impact on 

the soil with the use of penetrometer method at the production of spring barley (Xanadu, 
Ledi). This production had been done by usage of rationalization ways of tillage to ensure 
the efficiency of production and respect for ecological balance in the growing environment 
during three years research term. This paper evaluates the changes in the soil compaction in 
cultivation of selected new barley varieties in relation to the conventional and minimization 
techniques during this project and the previous six years. The measurements results showed 
the differences in soil compaction in monitored depths with better results for the 
conventional method of cultivation. Measurements indicated the benefits of reduced tillage 
particularly in connection with soil protection in the time of extremely low rainfall during 
the growing season.  

The use of minimization technologies can bring many business benefits to the 
agricultural sector. The most important is the saving of fuel, less labor needs, time saving 
and easier to manage the seed process in agro- technical terms. However, this technology is 
not for everyone. Term experience shows that by the usage of conventional tillage tend to 
be higher crop yields. Therefore in some years, when purchase prices significantly increase 
agricultural commodities, agricultural are returning to conventional technologies. Some 
cyclic changes had been found after long term study. Especially in the case of minimization 
technology is evident that there is a cyclic soil compaction in the deeper layers of the soil, 
which makes difficult access for plant roots to get to the soil moisture and so it reduce the 
intake of nutrients.  This 3 to 4 year cycle is very clear and therefore it is necessary in those 
cycles of minimization tillage to plow up the fields what leads to improved access of water 
to the roots.  
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1.INTRODUCTION 
Increased production of crops is currently only possible with rationalization, modern 

biological methods and economization of critical agricultural measures in conjunction with 
powerful new crop varieties. Barley is generally easy to grow type of crop, but in relation 
to morphological characteristics and its short vegetation for particular forms of spring 
barley, it has its specific requirements for the physical condition of soil, amount of nutrients 
in the soil and the possibility of their sorption in a relatively short time (Kulík – Líška, 
1997). If we want to achieve reasonably high yields with high-quality grain, is barley 
(specifically the malting barley) intensive crop and must be cultivated consciously.  

The basic soil preparation, before seeding and seeding training should be performed at 1 
to 2 crossings. Multiple and often prohibitively deep soil processing under barley is 
inadequate to nowadays agro- technical progress. In this context, for our agro-technical 
conditions are not suitable reduced tillage systems as long-term growing method. They can 
be used in specific cases, and nowadays we have available technology with shallow 
processing, followed by seeding in one sequence, as soon as the soil permits to do 
so. Based on the poly-factorial field trials created on an experimental basis for SPU 
Malanta in a variety of machining (conventional and minimization) and different variants 
of fertilization, yield-forming processes are monitored for new varieties of winter and 
spring barley. Part of a large scope of the research program was also to monitoring the 
physical condition of the soil by penetrometer method for three research cycles of VEGA 
program. 

2.MATERIALS AND METHODS 
The research project VEGA 1/0551/08 was aimed at monitoring the impact of 

management on the soil measured through the penetrometer method on the production of 
spring barley (Xanadu, Ledi) at rationalizing the use of machining systems. The project 
aimed to monitor the effectiveness of cultivation and respect for the ecological balance in 
the growing environment during the three years.  

Given the scope of research material, this contribution evaluates the tracking of 
compaction changes of the soil by the cultivation of new varieties of barley in relation to 
the conventional and minimization methods of cultivation during the project and 
comparison with data obtained in the previous six years. Comparison of the prolonged 
period of time may show the effects of long term treatment of the soil with the use of 
different technologies for state of the land.  

It is well probably that a long-term use of minimization tillage causes soil compaction in 
the deeper layers, which causes deterioration of the root system approach to soil moisture 
and nutrients. 

In order to capture a relatively broad range of variants of tillage and fertilization field 
experiments were carried out with new varieties of spring barley on the brown earth soil 
type on proluvial silted sediments.  Soil bulk density ranged from 1.5 to 1.8 t. m-3, total 
porosity (Pc) was in the plow layer from 43 to 47% and 41% in the subsoil layer. The soil 
had a high water capillary absorption, water retention capacity and lower wilting 
point. Humus content was medium (about 2.1%), pH KCl was around 5.2. 
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The aim of the research project was to investigate the yield performance processes of 
new varieties of spring barley under conventional and minimization tillage method. Crops 
ware alternated in the rotation of agricultural cycle with perennial attempts to gradually 
slide the research on the fields where the experiments took place.  

Variants of tillage were:  
  - Conventional tillage (0.18 to 0.20 m),  
  - Reduced tillage (disc plowing from 0.12 to 0.15 m).  
Measurements of penetration resistance ware carried out after seeding, and there had been 
also collected soil samples from a depth of 0.10 to 0.15 meters for the determination of soil 
bulk density and relative soil moisture.  
To detect penetration resistance was used penetrometer, type P - BDH 3A, described by 
Bajla and Hrubý (1996). For the determination of soil bulk density and relative soil 
moisture the procedures were carried out according to the STN standards, while soil 
moisture was determined gravimetrically. For collection of soil samples were used off-take 
rollers (Kopecky) with a capacity of 100 cm3. 

3.RESULTS AND DISCUSSION 
Figure 1 is through a bar chart showing average values of penetration resistance in 

various depths according to years of measurements for conventional machining technology, 
in Figure 2 are similarly processed average penetration resistance for minimizing 
technology.  
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Fig. 1. Measurements of convent. machining 
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Fig. 2. Measurements of minimal. machining 

 
In Figure 3 are the results of determining soil moisture by the minimization and 

conventional technology by years of measurement and in figure 4 are the results of soil 
bulk density. Although soil moisture fluctuated over the years ranging from 13 to 20%, it 
was quite well balanced, density unreduced fluctuated in the range from 1, 53 to 1, 8 t. m-3. 
This was according to the used cultivation technology.  

Minimization technology has at the depth of 30 cm higher values of penetration 
resistance as conventional one. We anticipate that this phenomenon was caused by warm 
winter without soil being extremely exposure to freezing temperatures at greater 
depth. Coating of conventional cultivated soil get rid of excess moisture easier and created 
more suitable soil structure, than one by reduced technology. 
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Fig. 3. Soil moisture 
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Fig.4 Soil bulk density 

 
In the figures 1 and 2 it is easy to see some cyclical changes by long term of result 

comparison. Especially in the case of minimization technology is evident that there is a 
cyclic soil compaction in the deeper layers of the soil, which makes a difficult access for 
plant roots to get to the soil moisture and so it reduce the intake of nutrients.  This 3 to 4 
year cycle is very clear and therefore it is necessary in those cycles of minimization tillage 
to plow up the fields what leads to improved access of water to the roots. 

When comparing the results of the last three-year research cycle (2008 - 2010) with 
research in the years 2002 to 2004 we found similar traces of the penetration resistance at 
depths of up to 0.10 m. Differences were observed when compared technologies - 
technologies for minimization were measured, by spring barley during the growing, lower 
values of penetration resistance and balanced waveforms than by conventional 
technology. During this period, high temperatures were reached in spring and water 
evaporation was lower in the minimization technology. Years from 2005 to 2007 confirmed 
these results and despite the weather fluctuations, balanced results of penetration resistance 
with lower values were recorded in minimization technology. Significant differences were 
observed in the surface layers of soil to 0.10 m in favor for minimization 
technologies. Special cases were the results in 2007 when we recorded significant 
differences in the “puffiness” of surface layers by conventional technology. 

4.CONCLUSION 
Currently, more are beginning to use subsoilers, which are cheaper than the plows and  

the advantage of working depth of 40 cm and 4 m of working width, what is more 
commonly than most of used plows. The disadvantage is significant higher fuel 
consumption, which can be compared with the usage of GPS soil maps. The aim of those 
maps is to identify the depth and value of compaction on the parcel and then automatically 
the rippers recess only to the desired dangerous deep compaction zones.  

Minimization of machining has been abandoned in our country mostly therefore, that we 
do not use seed machines without the need of plowing because it is still often necessary 
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before using of this type of seeder to prepare the soil and in regular intervals it is important 
to turn the soil thoroughly.  

 The advantage of minimizing technology is especially time saving. Seeding early and to 
effectively manage moisture increases the likelihood of optimizing crop yields. At the same 
time before seed training in addition save fuel costs and brings the lower costs for wages of 
employees. However, if minimization is practiced on the land for longer term, this may 
lead in consequence of soil compaction to lower yield performance. It is considered to be 
appropriate to ensure mechanization for cultivation of the deeper soil layers. 

Although minimization technologies are at a glance (e.g. operations are cheaper), they 
are for smaller businesses usually less rentable. The success of the use of minimization 
technologies is dependent on the dominant type of the soil, where is generally known that 
the heavier, clay soils on hills are minimization technology proved to be less suitable than 
for the middle and light soils in flat parts of western Slovakia. 

 Interests for the minimization technologies have mainly large companies, which prefer 
the widest scope and speed of work by soil preparation. Smaller farmers prefer to remain 
by conventional tillage. 
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and easier to manage the seed process in agro- technical terms. However, this technology is 
not for everyone. Term experience shows that by the usage of conventional tillage tend to 
be higher crop yields. Therefore in some years, when purchase prices significantly increase 
agricultural commodities, agricultural are returning to conventional technologies. Some 
cyclic changes had been found after long term study. Especially in the case of minimization 
technology is evident that there is a cyclic soil compaction in the deeper layers of the soil, 
which makes difficult access for plant roots to get to the soil moisture and so it reduce the 
intake of nutrients.  This 3 to 4 year cycle is very clear and therefore it is necessary in those 
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