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ABSTRACT 

Soil is a basic factor of production but also an important natural resource and wealth of every country. 

Not only the biological and environmental role, soil plays also a significant economic, political and 

social role in the society, because it provides food and living conditions. Soil and land can be used 

for various purposes. It can fulfil multiple functions covering ecological functions, utility functions, 

cultural functions, or production functions. Those functions stem from different uses soil can serve 

to. The aim of this paper is to describe the different soil types in Slovakia and land use structure trends 

capturing the period over the last 20 years. 
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INTRODUCTION 

 

Functions and uses of soil are generally determined by the various soil types. Within Slovakia, there 

are regional differences in soil structure and distribution of different soil types, which is conditional 

to geography, landscape or historical formation of the region. It influences land use which is moreover 

directly linked to human activities. As the activities change, land use structure can also change over 

time. A serious threat is the conversion of agricultural land into non-agricultural plots used for other 

purposes but agriculture, especially if the land converted consists from fertile arable land, forests or 

other valuable lands and high quality soils. 

 

SOIL TYPES IN SLOVAKIA 

 

Assuncao (2017) and FAO (2018) claim that soil type is the basic soil classification unit that changes 

just very slightly over time. The structure of soil types and ratio of individual soil types in total 

agricultural land within a country is stable and it may be changed only by human activities – for 

example by using agricultural soil for other purposes not related to agriculture and exclusion of that 

land from the agricultural land fund. Such activities do not influence soil types or the ratio of soil 

types significantly, but they influence land use and the structure of land use activities. 

 

Table 1: Structure of soil types in the Slovak Republic 

Soil type Share in % 

Fluvisol 14.4 

Mollic Fluvisol 7.2 

Chernozem 10.8 

Arenosol 5.5 

Luvisol 11.4 

Albic Luvisol 2.7 

Cambisol 33.4 

Podzol 0.1 

Planosol/Stagnosol 7.5 

Rendzic Skeletic Leptosol 3.3 

Solonchak, Solonetz 0.1 

Lithic Leptosol, Skeletic Leptosol 0.3 

Other 3.3 
Source: National Agriculture and Food Centre – Soil Science and Conservation Research Institute: Soil Portal 

 



 

 

Figure 1: Soil map of the Slovak Republic 

 
Source: Hraško et al. (1993) 
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Figure 1 shows geographic distribution of soils types in Slovakia. Cambisol is the most common 

soil type accounting for one third of agricultural land. The structure and ratio of other soil types in 

Slovakia are presented by Table 1. 

 

Within Slovakia, there exist notable regional differences in soil structure and the ratio of soil types 

that are conditional to geography, landscape relief and historical formation of the country. Table 2 

shows the representation of soil types in all eight NUTS3 regions of Slovakia. 

 

Table 2: Structure of soil types in NUTS3 regions of the Slovak Republic 

Soil type 
Share in % (from agricultural land) 

BA TT TN NR ZA BB PO KE 

Fluvisol 16.39 15.81 17.33 11.48 8.29 11.02 9.62 28.89 

Mollic Fluvisol 23.89 19.44 2.49 16.68 1.51 1.64 1.23 2.52 

Chernozem 22.09 35.00 0.07 31.78 - 0.29 0.04 2.79 

Arenosol 13.97 10.44 1.74 11.12 1.21 4.22 0.80 1.60 

Luvisol 10.38 11.90 10.43 22.26 - 12.73 0.60 6.21 

Albic Luvisol 0.07 0.36 5.63 0.99 1.44 4.98 0.90 2.15 

Cambisol 8.85 3.65 37.20 3.56 61.48 47.07 72.55 25.63 

Podzol - - - - 0.48 0.27 0.04 - 

Planosol/Stagnosol 0.01 0.55 6.98 0.89 8.41 10.31 8.58 16.86 

Rendzic Skeletic 

Leptosol 
1.04 1.58 15.09 0.39 10.52 2.97 3.61 3.08 

Solonchak, Solonetz - - - 0.16 - - - 0.14 

Lithic Leptosol, Skeletic 

Leptosol 
0.01 0.04 0.64 0.02 0.05 0.23 0.10 0.93 

Other 3.31 1.21 2.40 0.65 6.61 4.25 1.66 9.21 
Source: National Agriculture and Food Centre – Soil Science and Conservation Research Institute: Soil Portal 

BA = Bratislava region, TT = Trnava region, TN = Trenčín region, NR = Nitra region, ZA = Žilina region, BB = 

Banská Bystrica region, PO = Prešov region, KE = Košice region 

 

 

LAND USE STRUCTURE IN SLOVAKIA 

 

The structure of soil types within a country has an impact on the land use structure. Soil and land 

can be used for various purposes. Land use is characterized by “the arrangements, activities and 

inputs people undertake in a certain land cover type to produce, change or maintain it” (FAO, 

2000). We will build up on FAO’s land-cover classification system (2000) and Slovak statistics of 
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land use and will separate land according to usage into land used for agricultural purposes and non-

agricultural land. 

Agricultural land incorporates areas under arable land, permanent crops and permanent meadows 

and pastures (further, we will sub-divide agricultural land into categories arable land, hop-gardens, 

vineyards, gardens, orchards, and grassland). Non-agricultural land consists of forests, inland water 

bodies, built-up and urban land, and barren land. 

Land use structure is directly linked to both, human activities and land cover. As these are subject 

to change, land use structure may change over time. Table 3 shows the area used for agriculture 

and non-agricultural purposes in Slovakia during the last three decades. 

 

Table 3: Land use in the Slovak Republic 

Land 
Area in ha 

(1997) 

Area in ha 

(2007) 

Area in ha 

(2017) 

land area (total) 4903454.8 4903572.9 4903420.4 

1. agricultural land 2444633.5 2433365.4 2381953.4 

arable land 1472124.3 1425896.1 1408659.8 

hop-gardens 1259.1 530.4 509.9 

vineyards 28808.7 27242.8 26257.6 

gardens 77883.0 76719.7 76111.1 

orchards 18967.8 17590.0 16658.3 

grassland 845590.6 885386.4 853756.7 

2. non-agricultural land 2458821.3 2470207.5 2521467.0 

forests 1996373.1 1999960.2 2024374.2 

water bodies 93310.0 96371.2 95255.6 

built up/ urban land 218583.8 227931.1 236979.1 

other land 150554.4 145945.0 164858.1 
Source: Statistical Office of the Slovak Republic: Datacube Database 

 

Agricultural use of land is closely related to the quality of soils. Fertile soils suitable for agricultural 

production are located in the southern part of Slovakia, while mountains and forests cover the 

central and northern part. Geographic distribution of soils and nature of the country affect land use 

and cause that agricultural activities concentrate in Trnava and Nitra region. More detailed 

overview of land use in Slovak NUTS3 regions is presented by Figure 2. 
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Figure 2: Land use in NUTS3 regions of the Slovak Republic (2017) 

    

    

    

    

 
Source: Data from Statistical Office of the Slovak Republic: Datacube Database 

Bratislava = Bratislava region, Trnava = Trnava region, Trenčín = Trenčín region, Nitra = Nitra region, Žilina = Žilina 

region, Banská Bystrica = Banská Bystrica region, Prešov = Prešov region, Košice = Košice region 
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Not only soil and land quality, but also other factors influence the land use structure. Those can be 

policy regulations, land fragmentation, infrastructure, macroeconomic development and many 

others. 

 

 

LAND DEGRADATION 

 

Natural or human activities may cause damage or destruction of land and soil. Immediate reason 

of soil degradation in agriculture is non-respecting of principles of good agricultural practices. 

Further reasons of soil degradation are giving long-term precedence to production function over 

ecological ones as well as land consumption for economic development supported by regional 

authorities that mirror societal values and priorities (Bujnovský and Vilček, 2011). 

 

Land degradation means all negative changes in the capacity of the ecosystem to provide goods 

and services, above all the loss of production capacity of land in terms of loss of agricultural 

production potential, soil fertility, soil biodiversity, plant nutrition and degradation of natural 

resources (FAO, 2006). The damage may be reversible or irreversible. Forms of land degradation 

include soil degradation and specific forms of land degradation associated with human activities. 

Based on Revised European Charter for the Protection and Sustainable Management of Soil (2003) 

and Brabant (2010) we can specify five forms of land degradation: 

 physical degradation of soils and loss of arable land: caused by urban sprawl, development, 

transport infrastructure, mining activities, destruction of soil due to agricultural expansion 

and intensive farming techniques, 

 biological degradation of soils: acidification, salinization, sediment formation, organic 

impoverishment of soil, depletion of soil nutrients, 

 pollution of soils and land: caused by chemical pollution, heavy metals, radioactive 

materials, industrial pollution, waste, 

 erosion of soils: wind erosion, water erosion, desertification, erosion caused by 

inappropriate farming or forestry practices, 

 land-use constraints linked to armed conflicts. 
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Land degradation is an urgent global problem. IPBES (2018) states it is a pervasive, systemic 

phenomenon that occurs in all parts of the terrestrial world and can take many forms. IPBES also 

suggests combating land degradation and restoring degraded land should be a high priority to 

protect the biodiversity and ecosystem services vital to all life on Earth and to ensure human well-

being. FAO and ITPS (2015) summarize reasons of land degradation in Europe: “Today 

anthropogenic pressures are the main reason for soil degradation in many parts of Europe. Soil 

resources are being over-exploited, degraded and irreversibly lost due to poor management 

practices, urbanization, industrial and mining activities, and land-use changes. Soil threats in the 

region put at risk the soil’s key ecosystem role as the basis for provision of food, feed, fiber and 

energy, as well as other ecosystem services and mitigation of climate change. The four most serious 

soil threats in the region are sealing, salinization, contamination and loss of soil organic matter.” 

In Slovakia, there is a Soil Monitoring System running since 1993 in 5-year intervals. It provides 

data on soil types, soil organic matter, climatic regions, emission regions, polluted and non-polluted 

regions, land use that can be used to evaluate state and development of land degradation. Soil 

properties are evaluated according to the main threats to soil: soil erosion and compaction, soil 

acidification, decline in soil organic matter, soil contamination and physical degradation of soils 

has been found to be very significant. It was determined that about 39% of agricultural land in 

Slovakia is potentially affected by soil erosion. Moreover, slight decline in soil organic matter 

between monitoring intervals is observable, while soil contamination remains without changes 

(Kobza et al., 2017). 

 

Both economic value of land and ecological functions of soil can serve as a measure for soil 

protection improvement and mitigation of degradation. Modification of land price could prevent 

permanent consumption and exploitation of soils. In addition, ethical values, based on basic beliefs 

and convictions, influence human attitude to the soil and land use, whereas land use can be 

considered as common denominator of soil degradation and soil value, respectively (Bujnovský 

and Vilček, 2011). 

 

Historically, humans began to effect the environment form their very inception – for example by 

using fire to clear forested land, by growing plants or trapping animals. Nowadays, human 
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interventions into the nature are even more intensive. Unsuitable land use is one of the most 

important reasons of destabilisation of natural ecosystems (Vlek et al., 2001). Worldwide, 

consequences of soil and land degradation are: 

- the Natural Resources Conservation Service estimates the world is losing 75 billion tons of 

soil every year, 

- the World Wildlife Fund estimates half the world’s topsoil has been lost in the last 150 

years, 

- the UN estimates 12 million hectares of land are lost to drought and desertification each 

year, a potential loss of 20 million tons of grain, 

- the UN predicts land and soil degradation will reduce food production of the next 25 years 

by 12 percent, likely leading to a 30 percent rise in food prices, 

- the ELD (Economics of Land Degradation) estimates land degradation, including soil 

degradation, costs the world economy $40 billion annually (adopted from Foodinsight, 

2017). 

 

The effects of soil degradation are a serious concern. To prevent land degradation and to 

rehabilitate land services, sustainable land management should be applied. It means “use of land 

resources including soils, water, animals and plants, for the production of goods to meet changing 

human needs, while simultaneously ensuring the long-term productive potential of these resources 

and ensuring their environmental functions” (WOCAT, 2007). Raising awareness and innovative 

land management techniques are an integral part of sustainable land management. By sustainable 

farming techniques and better land management practices land degradation can be mitigated, 

prevented and even reversed (Foodinsight, 2017).  

Sustainable land management technologies were divided into 5 groups (Swilch et al., 2013): 

 cropping management, 

 water management, 

 cross-slope barriers, 

 grazing land management, 

 forest management. 

Measures, that can be applied include planting trees and wind breaks: planting trees helps to restore 

the ecosystems, they also serve as natural wind breaks to reduce the effects of wind and wind 
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erosion of soils; terracing: terraces help to reduce water erosion because they slow down water 

runoff; strip farming, crop rotation, reintroducing selected species: help to reduce the effects of 

erosion and using up of soil nutrients; other interventions. 

 

A study by Cebecauer and Hofierka (2007) on 72 Slovak districts confirmed that the land cover 

and crop rotation influence soil erosion patterns predominately in the hilly and mountainous parts 

of the country. Ščepita (2011) evaluated soil erosion threats in Slovakia and argues that water 

erosion affects about 6.5% of agricultural land in Slovakia (mostly in areas with light soils), glacial 

erosion is rare, and wind erosion risk depends on average speed of ground wind and the degree of 

soil dryness in the particular area (carrying away soil particles mainly endangers fine to medium-

grained soils). The author further divided soil erosion measures on agricultural land into 

organizational measures (delimitation of land resources, crop distribution, size, shape and 

arrangement of land, organization of grazing), agro-technical measures, soil-protecting 

agrotechnics, biological measures, technical measures. 

There are several land protection and land conservation project running in Slovakia that strive to 

apply measures directed on prevention of land degradation. One of the latest measures applied in 

Slovakia is small water retention units that retain rainwater in the landscape, reduce flooding and 

drought risks (World Future Council, 2017). 

 

CONCLUSION 

Soil is a living organism, it is a natural wealth of the country, fundamental resource on our planet, 

primary element of the environment, basic production factor and much more. These and many other 

characteristics, all accentuate the importance and uniqueness of such an incomparable asset as soil 

is. Therefore, it is no wonder, that soil and land market attract attention of farmers, investors, 

entrepreneurs, researchers and general public. Soil provides many services that are defined as soil 

functions and include biomass production, ecological, socio-economic and cultural functions. Soil 

use is often accompanied by its degradation. Policies of all countries should support sustainable 

land management by capacity building, capital investment, and supportive institutions to prevent 

soil degradation, to ensure sustainable supply of soil services and efficient use of land by humans.  
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