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1. Introduction

Much of the past research that focused on long-term landscape 
changes in Czechia has dealt either with the most common land 
use classes (arable land, forests) or with the fast expanding ones 
(built-up areas, remaining areas). This article draws attention to 
permanent grasslands (for tax purposes, meadows and pastures 
were recorded as separate classes in the past). In traditional rural 
societies, meadows and pastures were important for production 
and also had a special social function (grazing was a communal 
activity as well as accumulation of hay).

Permanent grasslands formed a distinctive landscape ele-
ment; the extent and structure of these forestless open areas, 
however, changed significantly over time. The character of per-
manent grasslands was much influenced by natural conditions 
and advance of modern machinery and agricultural technolo-
gies. Cultivation of crops has had a strong effect on food prices 
since the Middle Ages; in turn, this fact also influenced the extent 
of areas covered by meadows (needed for hay production) and 
pastures (used for grazing). In general, forestless open areas have 
expanded since the Middle Ages, but the intensity of agricultural 
activities did not change much. The total extent of agricultural 
land as a whole fluctuated till the eve of Industrial Revolution 
(late 18th century); in the same period, however, permanent 
grasslands kept expanding.

Industrial Revolution and the following Complex Revolu-
tion of Modern Age (Purš 1980, Jeleček 1995) have profoundly 
increased the intensity of agriculture. This process first appeared 
at big farms and later also at middle-sized agricultural enterprises 
located in areas with favourable natural conditions. Methods of 
intensive agriculture were becoming more and more common 
which brought to end the necessity of territorial expansion of 
agricultural land (including permanent grasslands), especially 
in the lowlands. In the present-day Czechia, this fundamental 
change took place in the end of 1880s. Gradual shrinking of 
agricultural land (including arable land, meadows, and pastures) 
has been taking place since early 20th century; in the same time, 
however, agricultural production has risen. On the other hand, 
forests, built-up areas, and remaining areas have expanded over 
the same period. Territorial decrease of meadows and pastures 
was much affected by the shift of livestock into cowsheds and 
by introduction of forage crops.

Political and economic changes after 1989 also had break-
ing effects on Czech (Czechoslovak) agriculture. Socialist-style 
subsidies were gone and cooperatives and private farmers had to 
adapt to the new conditions. Agricultural export became limited 
and the market was opened to food imports from abroad (Bičík, 
Jančák 2005). These facts had a strong effect on agricultural land 
patterns. Arable land shrank; on the contrary, areas covered 
by meadows and pastures (since 2000 recorded as permanent 

grasslands) began to expand after a long period of time. Animal 
husbandry underwent significant changes. All these changes had 
a strong effect on land use patterns – however, in a very different 
sense compared to what happened in the end of the 19th century. 
This phenomenon of “double change” related to changing func-
tions of permanent grasslands over the past 160 years forms the 
core of this article.

2. Data and methods

LUCC Czechia Database (originated at Faculty of Science, 
Charles University, Prague – see Bičík et al. 2015) was used in 
this analysis. It contains data on eight basic land use classes – 
arable land, permanent cultures, meadows, pastures (since 1990, 
meadows and pastures combined are recorded as permanent 
grasslands), forests, water bodies, built-up areas, and remaining 
areas. Data are available for 1845, 1896, 1948, 1990, 2000, and 
2010 by the so-called Stable Territorial Units (STU).

STUs were created to ensure comparability of data from dif-
ferent years. STUs are similar to cadastral units – 80% of STUs 
contain only single one cadastral unit. However, when the ter-
ritory of a cadastral unit changed by 2% or more, neighbouring 
cadastral units (two or more) were amalgamated to meet the 2% 
rule (for more information, see Bičík et al. 2015).

Two different approaches were chosen to analyse the use of 
permanent grasslands; both are displayed in maps. First, territo-
rial changes of permanent grasslands between two chosen years 
are shown: different grades of red indicate increase, blue means 
decrease. Results are in relative numbers (%). 

Second, typology of changes is examined. This method is 
based on areal increase (decrease) of selected land use classes. 
The classes that show increase/decrease over the examined 
period of time are marked “+” or “–”; using combinations of 
increases and decreases (related to different classes), various 
types are created. When it comes to assessment of agricultural 
land structure (arable land, permanent cultures, and permanent 
grassland), eight types (combinations of “+” and “–”) can be 
distinguished. Areal increase/decrease of all three basic classes 
can appear – depending on the increasing/decreasing extent of 
agricultural land in the examined STU.

3. Results and discussion

3.1 From 1845 to 1948: How pastures lost their function

Permanent grasslands were very important in traditional rural 
communities during the pre-industrial age. Grasslands secured 
enough space for livestock during summer and were partially 
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used for haymaking (once or twice a year). Hay constituted the 
main feed in winter when grazing was usually impossible. Areas 
covered by pastures and also fields were accessible to all mem-
bers of rural communities and became a sort of contact space 
for adults and children. Herdsmen kept the animals away from 
crops and meadows intended for hay production.

The oldest available data were collected between 1826 and 
1843 (for the sake of simplification, all are labelled “1845” 
when the files were published). They reflect the situation before 
industrialization started. Though some natural areas (swamps, 
lakes, distributary channels) continued to be converted into 
agricultural land also after 1850 in Bohemia and Moravia (see 
Bičík et. al. 2010, Lipský 2001), agricultural intensification was 
already taking pace. There was no more territorial expansion of 
agricultural land (including arable land) after 1890. 

Fig. 1 clearly shows significant decrease of pastures between 
1845 and 1896. The same trend prevailed also during the follow-
ing period (till 1948). Many pastures had been converted into 
meadows; later, some meadows were ploughed and changed 
into arable land. Fig. 2 and 4 and Tab. 1 show the significant 
decrease of meadows and pastures in the periods 1845–1896 
and 1896–1948. Such a decrease was quite strong especially 
between 1845 and 1896 and appeared in almost all regions, with 
only a few exceptions – mostly mountainous areas in the north. 
Between 1896 and 1948, the decrease of permanent grasslands 
slowed down and was recorded especially in fertile lowlands. 
In some mountainous areas in the north, permanent grasslands 
even slightly expanded. From the land use perspective, the above 
mentioned trends prove that crop production became more 
intensive using the same (or smaller) area. More livestock was 
kept in sheds year-round.

Fig. 3 shows changing structure of agricultural land in the 
earliest period (1845–1896). Permanent grasslands expanded 
in only 13.6% of all STUs (see Tab. 1) and thus, shrinking of 
permanent grasslands can be seen as the dominant landscape 
change (decrease 3.3 percentage points).

In the same period 7,417 STUs (i. e. about two thirds of all) 
showed expansion of arable land (see Tab. 1). Increase of arable 
land and permanent cultures constituted typical structural 
changes between 1845 and 1896.

Fig. 5 shows changing structure of agricultural land in the 
period 1896–1948. There are more STUs with expansion of 
permanent grasslands – almost 29% (often accompanied by 
expansion of permanent cultures). Permanent cultures expanded 
in most STUs between 1896 and 1948. On the contrary, expan-
sion of arable land was rare (recorded only in 2016 STUs) – an 
important change compared to the preceding period. 

3.2 Meadows and pastures between 1948 and 1990 

Czech countryside underwent crucial changes after 1948. In 
general, socialist-style methods were introduced – with col-
lectivization being the key part. Bičík and Jeleček (2004) show 
that the period 1948–1960 saw the biggest changes of land use 
structure that resulted from fundamental geopolitical shifts. 
These included transfer of ethnic Germans, collectivization, 
industrialization, and creation of “iron curtain” and extensive 
military areas.

Meadows and pastures shrank significantly in this period (see 
Fig. 1). This decrease (about 2.5 percentage points in total), how-
ever, differed greatly region by region (Fig. 6). Permanent grass-
lands decreased a lot in the Šumava Mountains, in the Sokolov 
Basin, and in fertile regions of Southern and Northern Moravia. 
On the contrary, in some mountainous areas in the northern 

part of present-day Czechia, expansion of permanent grasslands 
continued and even accelerated. Regarding structural changes 
within agricultural land (Fig. 7), permanent cultures continued 
to expand (sometimes accompanied by expansion of permanent 
grasslands). Expansion of arable land was rare (only in 1,190 
STUs). Areas where all subclasses of agricultural land shrank 
were relatively common (urbanized regions, mining areas).

The agriculture of socialist Czechoslovakia was solely 
oriented on food production. As a result, the proportion of 
permanent grasslands on national territory decreased from ca. 
13% to 10.5% between 1948 and 1990. Livestock was largely 
moved to sheds with focus on dairy farming; animals were fed 
by forage produced on fields or by industrial feed (domestic or 
imported). Consequently, permanent grasslands became used 
in a less intensive way and were not well-tended. Stretches of 
permanent grasslands – as well as arable land – were also devel-
oped and various kinds of service buildings typically originated 
on such sites (warehouses, depots, sheds, drying facilities, etc.). 
 Moreover, socialist-style subsidy schemes (especially after 1970) 
aimed at highest possible agricultural production intended for 
domestic market and also for export. Thus, there has been a 
strong interest in agricultural land stabilization. The structure of 
agricultural land remained more or less the same as shown by 
Kabrda (2004, 2008) on the example of Vysočina Region.

Fundamental changes of landscape structure were taking 
place in 1950s. Amalgamation of small fields into large units 
(which included vanishing of old field boundaries) became 
the symbol of collectivization. Consequently, the area covered 
by arable land rose de facto (however, the recorded extent of 
arable land remained roughly the same – field boundaries had 
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Tab. 1 — Typology of changes in agriculture land structure.
 

Arable land / permanent cultures /
permanent grasslands

1845—1896 1896—1948 1948—1990 1990—2010

− − − 114 626 958 730

− − + 75 420 696 1,837

− + − 905 3,915 3,716 1,355

− + + 300 1,835 2,270 2,719

+ − − 1,341 588 312 730

+ − + 217 98 4 242

+ + − 5,336 1,239 874 984

+ + + 524 91 2 235

No data 20 20 0 0

Total 8,832 8,832 8,832 8,832

Number of STUs with PG increase 1,116 2,444 2,972 5,033

Proportion of STUs with PG increase in % 13.6 28.7 34.7 57.0

Fig. 1 — Area of meadows, pastures and permanent grasslands in individual years 
(in ha). Sources: LUCC Czechia Database.
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Fig. 3 — Typology of changes in agriculture land structure between 1845 and 1896.
Sources: LUCC Czechia Database.

Fig. 2 — Changes of permanent grassland proportion between 1845 and 1896 (percentage points).
Sources: LUCC Czechia Database.
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Fig. 5 — Typology of changes in agriculture land structure between 1896 and 1948.
Sources: LUCC Czechia Database.

Fig. 4 — Changes of permanent grassland proportion between 1896 and 1948 (percentage points).
Sources: LUCC Czechia Database.
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Fig. 7 — Typology of changes in agriculture land structure between 1948 and 1990.
Sources: LUCC Czechia Database.

Fig. 6 — Changes of permanent grassland proportion between 1948 and 1990 (percentage points).
Sources: LUCC Czechia Database.
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Fig. 9 — Typology of changes in agriculture land structure between 1990 and 2010.
Sources: LUCC Czechia Database.

Fig. 8 — Changes of permanent grassland proportion between 1990 and 2010 (percentage points).
Sources: LUCC Czechia Database.
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been technically part of arable land in the past, too). It has been 
estimated that field boundaries covered some 5–8% of arable 
land. These changes triggered extensive environmental impacts: 
erosion increased, the finest soil particles were easily washed 
away into streams and low-lying areas, many habitats as well 
as animals (hairs, partridges, various bird species) virtually dis-
appeared. On the other hand, some big species became much 
more common over the past 30–40 years: this is the case of some 
ungulates and especially wild boars with twelvefold increase 
(Forejtek 2016). The above mentioned species find favourable 
habitats on large fields where grain, rapeseed, or forage crops 
are grown.

Permanent grasslands that in the past had been used for 
grazing became the playground for deer. Populations of various 
deer species rose significantly – fact that was also supported by 
expansion of forests that now cover some 34% of national terri-
tory. Forest expansion is the second most important landscape 
change in the period 1948–1990 and was recorded in 1,860 STUs 
that altogether covered ca. 20% of national territory. The most 
important shift, however, was the extreme increase of built-up 
and remaining areas (5,100 STUs).

The advance of mechanization brought a number of large and 
heavy agricultural machines. These could not be used for cultiva-
tion of sloping ground; such plots were gradually abandoned 

and invaded by wild grass and trees. Still, these patches of land 
were often recorded as “arable land” in cadastral files though the 
reality was different – in fact one can speak about fallow land. 
Some of these former fields were later converted into permanent 
grassland or forests; in many places, a sort of a “new wilderness” 
emerged (Lipský 2010, Romportl et al. 2010). 

3.3 Expansion of permanent grasslands after 1990: 
Reflection of agricultural extensification

Czech agriculture underwent fundamental changes in the post-
1990 transition period. Domestic market became exposed to 
foreign competition. Property restitution, privatization, trans-
formation of socialist-style cooperatives to owners’ cooperatives, 
and reduction of socialist-style subsidies resulted in decrease of 
agricultural intensity. These were the key reasons why perma-
nent grasslands expanded; the recorded increase from 1990 till 
2010 equals 2 percentage points and was recorded in almost 60% 
(5,033) STUs. In reality, the expansion of permanent grasslands 
was, however, even higher as parts of arable land became aban-
doned but changes were not reported. Owners are required by 
law to pass such information to the authorities within 5 years. 
It has been estimated that the proportion of unused arable land 
(in fact, permanent grasslands) on national territory equalled at 

View from the top of Radobýl (399 m above sea level) to the most fertile area of 
Bohemia. In the foreground, permanent grassland and “new wilderness” as remnants 
of formerly larger agricultural use of the entire hill, which has vertical difference about 
200 m over the lowland. Photo: I. Bičík.

Also in Prague, even in densely built-up areas, there are permanent grasslands 
(originally arable land). Today it is “waiting” for new use, which is likely to be converted 
to built-up areas due to transport accessibility. Photo: I. Bičík.

The village of Skalka (part of Staré Město pod Landštejnem, an altitude of about 
620 m), where the “new wilderness” in the former built-up area (after the transfer of 
the Czech Germans in 1947), thanks to the new owner transformed into permanent 
grasslands and ponds with fish breeding with almost park arrangement. Photo: I. Bičík.

Less fertile agricultural land in many areas has begun to be afforested with help of 
state subsidies after 1990. Until 1990, not only forest land but also permanent grass-
lands in the foreground were used as arable land, as the state supported agricultural 
co-operatives and state farms if they farmed in less fertile areas (Netluky district 
Benešov). Photo: I. Bičík.
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At the beginning of the beautiful wet valley between the sandstone rocks (Plakánek) 
there is a medieval castle Kost. The valley covers a narrow strip of wet meadows, practi-
cally currently unused (preserved area). Even several hundered tourists pass by foot or 
bike the valley during the season. Photo: I. Bičík.

In Šumava (Bavarian forest) there was on the slope facing south at an altitude of about 
900 m the village Stodůlky situated. After the Second World War, the residents were 
transferred, and the village became part of the military area. At present the village is 
reminded only by a reconstructed chapel and an extensive forestless open area. It was 
used earlier for livestock grazing and partly as arable land. Nowadays the extensive 
permanent grasslands are used only by wildlife deer species as the area is a part of 
Šumava National Park. Photo: I. Bičík.

About 90 new golf courses were established in the Czech Republic after 1990. 
Although these fields are covered with grass, they are not listed in the cadastral records 
as permanent grasslands, but as other areas. However, most of the new playgrounds 
have not been removed from agricultural use and are therefore still registered as 
agricultural land, which is, however, contrary to the law. The reason is the effort to save 
the funds that are paid for the removal of land from the agricultural use. Photo: I. Bičík.

least 5% (i.e. ca. 500,000 hectares) before the accession to the EU 
(MZe 2001). Such a process may sound environment-friendly; 
however, it also has its drawbacks like spread of invasive species, 
or – in some phases – reduction of biodiversity (see Lipský 2010). 
Parts of this temporarily abandoned land became used again for 
crop production after Czechia had joined the EU (many were 
attracted by subsidies provided for “energy crops”).

Kvapilík and Kohoutek (2009) mention that “breeding of rumi-
nants and horses represent the traditional, environment-friendly, 
and meaningful use of permanent grasslands. In Czechia, these 
expanded by almost 160,000 hectares (19%) between 1990 and 
2010 – not speaking about large tracts of abandoned arable land 
that are partially also used as permanent grasslands. Cattle – 
sheep and goat numbers decreased by 61.5%, resp. 19%. Regard-
ing ruminants and horses, there were some 1,005,000 so-called 
livestock units (LU) in 2009 – 1,472,000 LU (59%) less compared 
to 1990. If some 45% of LU used permanent grasslands and one 
LU required 1.0 hectare (1.5 hectare respectively), the result 
would be 460,000 hectares (680,000 respectively). In 2010, how-
ever, permanent grasslands covered a much bigger area – almost 
986,000 hectares. Taking into account that 71% of agricultural 

land in Czechia is prone to erosion, it would be appropriate to 
increase the proportion of permanent grasslands on agricultural 
land to 40% which is common in the EU-15 countries.”

Proper use of permanent grasslands anticipates either grazing 
or haymaking. Breeding of cattle, sheep, goats, and horses con-
stitutes traditional and ecological use of permanent grasslands. 
Sole “maintenance” of meadows and pastures (mulch, mowing, 
compost) leads to deterioration and is usually applied only when 
animals needed for grazing are not available. “Maintenance” 
exhausts resources plus it does not contribute to the develop-
ment of rural areas or job creation (Kvapilík, Kohoutek 2009).

Expansion of permanent grasslands in Czechia and other EU 
countries resulted in restructuring of animal husbandry. Such a 
process, however, requires funds and also time; efficient subsidy 
schemes are necessary so that forestless open areas and cultural 
landscape would survive.

Our data show the territorial expansion of permanent 
grasslands as recorded in cadastral files. Fig. 8 demonstrates 
the ongoing expansion in the northern mountains as well as in 
the mountainous border areas in western, south-western, and 
southern part of Czechia (Sokolov region, Český les, Šumava 

The village Klášter u Nové Bystřice (630 m above sea level) is today surrounded by 
permanent grasslands. When the socialist state supported the agricultural cooperatives 
and state farms in the less favorable natural conditions, it was beneficial to maintain 
these estates as arable land. Photo: I. Bičík.
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Mountains). The same applies to Northern Moravia (Jeseníky 
Mountains). Fig. 9 shows the typology of changes in the frame-
work of agricultural land: permanent grassland keep rising as do 
permanent cultures. Areas where arable land expands exist, too; 
this type of land use change is more common in the post-1990 
period than earlier, typically in the fertile lowlands in Bohemia 
and Moravia.

4. Conclusions

The key role of agriculture has always been to provide enough 
food. For a very long time, expansion of agricultural land was 
the tool to meet this target. This expansion was later replaced 
by more intensive forms of agriculture; however, even under 
Communism one can still talk about “productivist agriculture”. 
The chief aim was to maximize the outputs, i.e. agricultural 
production. However, overproduction and environmental 
concerns brought fundamental changes that have affected also 
Czech farmers in the past 25 years: agriculture was shifted into 
“post-productive” phase and attempts to create a multifunctional 
agricultural system appeared (Hrabák, Jančák 2017). As socialist-
style subsidies were abolished, and market prices introduced, 
the intensity of crop production declined significantly after 1990 
as did the production of a number of commodities. Changing 
consumers’ habits plus increased international competition 
played an important role, too.

The year 1948 marked an important turning point when it 
comes to arable land – and the same applies to permanent grass-
lands in 1990. Since then, Czech rural areas have experienced 
declining intensity of agricultural production and attempts to 
practice multifunctional farming. These changes resulted in 
distinctive structural changes including expansion of permanent 
grasslands and abandoned land, and shrinking of arable land. 
The real changes are probably even bigger than our data and 
maps show – land registry is definitely not fully updated and 
does not reflect all changes.

Nowadays, permanent grasslands provide forage needed for 
livestock (this is the traditional function) and also play a number 
of other roles: act as anti-erosion protection, secure aesthetic 
functions, help to retain water in the landscape, provide stuff for 
compost, etc. Future functions of permanent grasslands are open 
to discussion. In the period 2010–2016, permanent grasslands 
further expanded and now cover some 12.8% of Czech national 
territory (ČÚZK 2018). Such a proportion is still much lower than 
is the proportion in EU as w whole where permanent grasslands 
covered more than one third (33.2%) in 2015 (Eurostat 2016).
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