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1. Geographical situation

Until the mid-20t" century, the Slovak Republic had been a pre-
dominantly agricultural country. This situation changed due to
industrialization and a collectivisation of agriculture which took
place in the second half of the past century. Spatial manifesta-
tions and causes of such changes are demonstrated by this case
study of a central part of the PovaZie region.

The study area is located at the Slovak-Czech borderland in
the western part of Slovakia. It consists of four villages: Pruské,
Bohunice, Vrsatské Podhradie and Krivoklat. The settlements are
located in the vicinity of nearby industrial centres - the closest
being the town of Dubnica nad Vdhom. The total area of the
settlements covers 44.5 km? and their combined population cur-
rently stands at approximately 3,500 people. The settlements are
situated at altitudes varying from 235 to 925 m a.s.l.

The study area is a part of the geomorphological units of
Biele Karpaty Mountains and the Povazské podolie Basin. The
Biele Karpaty Mountains consist of geomorphological subunits
Vrsatské Bradld and Kobylind¢, while Povazské Podolie Basin
is formed by subunits Ilavskd Kotlina Basin and Bielokarpatské
Podhorie Foothill. The southeast of the territory is delimited by
the longest Slovak river Véh (Figure 1).

2. Development of the territory in the context
of political and socio-economic changes

Before the First World War, the majority of population worked
as either regular or seasonal labourers at the Pruské Estate
owned by the German family of Kénigsegg. However, the Land
consolidation of 1867 allotted part of forests, pastures and arable
land to serfs. The last land owners sold the remaining land to
the Madarska Uverové Bank in Budapest. Later, the land came
to be administered by the Dunajska Bank, which parcelled it out
and sold it to locals.

The former Pruské Estate was sold away to inhabitants of the
surrounding villages after First World War had ended. The crops
grown in the area included rye, wheat, barley, maize, legumes,
cabbage, poppy seed and also sugar beet, after a sugar mill was
built in Trenc¢ianska Tepld. Potatoes, oats, linen, flax, hemp, and
forage were grown in fields situated at higher altitudes. Cattle,
pigs, sheep and poultry were kept as well. The poorest landless
population group kept goats, which were allowed on pastures
owned by the owner associations. This was the period when
some farmers started to plant ancestral orchards. Fruit trees
(plum trees especially, less pear trees) were planted along fences.

A significant change in the region’s economy came in the
second half of the 20t century and was triggered by industri-
alization and the collectivisation of agriculture. Drawbacks of
fragmented small-scale farming became even more obvious after
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the end of the Second World War. The increasing need to adopt
more efficient and progressive ways of farming was urgent. Laws
No. 46/1948 and 69/1949 on new land reform and cooperative
farming, respectively, were soon approved. Based on these laws,
agricultural land was concentrated into units allocated to indi-
vidual cooperatives.

On the one hand, the fragmented land was consolidated,
but on the other, the institute of private land ownership was
deformed in the process. In localities where cooperatives had
been established, members of the pasture associations automati-
cally became members of these cooperatives and the land passed
under their control. This was also the case of the analysed region,
where a cooperative farm with an area of 397 ha was established
in 1958 in the village of Pruské. Furthermore, in the 1970s, the
cooperative of Pruské merged with neighbouring cooperatives.
A part of the local population adopted socialist farming, while
other inhabitants gradually found jobs in the industrial factories
in Dubnica nad Vahom. Apart from the cooperative farming,
there still remained small agricultural tenure under which the
families of cooperative members were allowed to use a maxi-
mum of 0.5 ha of arable land and up to 1 ha of other land.

Industrialisation of the region started by a construction of
the backup plant of the Skoda Joint Stock Company (later ZTS
Dubnica nad Vdhom), which became one of the biggest ammuni-
tion factories in former Czechoslovakia. Such radical change
had obviously affected not only Dubnica nad Vdhom, but the sur-
rounding settlements, too. What was originally an agricultural
and handicraft - oriented region very rapidly transformed into
an industrial area. Labour was predominantly supplied by the
previously rural population.

As in other parts of Slovakia, problems with further sur-
vival of the ammunition industry emerged after the fall of the
COMECON market. The agrarian sector suffered from what
was referred to as “social overemployment”. As a matter of fact,
agricultural farms operating under the socialist economy often
employed sections of the population which did not have a real-
istic chance to find other employment in order to reduce unem-
ployment. This later became a cause for a massive dismissal of
employees in agricultural sector after the revolution of 1989.
After Slovakia became a member of the EU, the direct payments
from the Union’s budget to farmers of recently admitted member
countries amounted to approximately a third of what was paid
to farmers of the original EU 15. Simultaneously, the support
provided to Slovak agriculture from the national budget was
among the lowest in the EU.

This study concentrates on the effects of the aforementioned
factors on the country itself and its most affected areas in par-
ticular.
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Fig. 1 - Case study area
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Fig. 3 - Land cover in the case study area in 1986.
Source: Aerial images (Topographic Institute Banskd Bystrica).
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Fig. 2 - Land cover in the case study area in 1949.
Source: Aerial images (Topographic Institute Banskd Bystrica).
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Fig. 4 - Land cover in the case study area in 2009.
Source: Orthophotomap (Eurosense s.r.0., Bratislava).
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3. Analysis of land cover changes

Manifestations of the mentioned socioeconomic processes in
agricultural landscape were studied through an assessment of
land cover changes. Entry data consisted of aerial images and
orthophoto maps from 1949, 1986, and 2009. Aerial pictures
from 1949 document a landscape structure before the collectivi-
sation of agriculture. Year 1986 represents landscape structure
produced by collectivisation of agriculture and maintained dur-
ing the socialist-cooperative era, while the year 2009 documents
a landscape bearing the impacts of both the market economy
and the EU membership.

Land cover is interpreted through spatial objects identified
through morphostructural and physiognomic features (Feranec,
Otahel 2001). Interpretation of land cover from aerial images
is based on a single nomenclature applied in the CORINE land
cover (CLC) Project (Heymann et al. 1994) expanded for map-
ping at scales of 1:50,000 (Feranec, Otfahel 1999) and 1:10,000
(Kopecka 2006). As the time frame of this research is compara-
tively broad and the quality of entry data corresponds with this,
land cover was not mapped with the precision of the fifth resolu-
tion level for all land cover categories. In the case of orchards
and berry plantations, the interpretation key was expanded by
attributes of early or advanced succession (abandonment).

The smallest size of the mapped areas was 500 m? and the
minimum width of used polygons was 10 m. A List of identified
land cover classes is presented in Table 1.

Geometrical adjustment by the LMS method of orthorecti-
fication and the resulting orthophotomosaic were carried out
by employing the Leica Photogrammetry Suite software, which
used the digital terrain model (cell size 10 m) and an orthopho-
tomap from 2003 as the referential layer. Aerial images were
processed into the TIFF format in the S-JTSK coordinate system.
Digitalisation of aerial pictures was performed in ArcGIS 9.1.

4. Results

Table 2 shows basic data on land cover structure as relevant
to individual time horizons. Statistical analysis of the changes
in the proportional share of different categories indicates sig-
nificant changes in landscape structure that were driven by a
transformation of agricultural systems. Consequences of this
transformation can even be observed from lad cover maps
themselves (Fig. 2, 3, 4).

4.1 Land cover structure in 1949

The data suggest that in 1949, the landscape in the concerned
territory had a distinctly agricultural focus (Figure 5). Before
collectivisation and the beginning of industrialisation, majority
of the population were active in a subsistence form of farming.
This fact was clearly visible not only in the structure of farmland
but also in the overall landscape character. in 1949, the share of
arable land amounted to almost a third of the total area. Most of
this area was occupied by plots smaller than 1 ha, which often
featured non-forest wood vegetation (mostly fruit-bearing trees).
In order to acquire an accurate idea of the number of individual
fields, it is necessary to bear in mind that the tiny parcels of
arable land were (for practical reasons) vectorised within a
framework of larger farmland blocks. On the other hand, we
must take into account that, in the pre-collectivisation period,
each block of arable land contained some fallow land (land
uncultivated at least one year).
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Tab. 1 - CLC nomenclature used in the study

CLe Land cover classes

1 Artificial surfaces

1112 Areas of ancient cores

1113 Continuous built-up areas in rural settlements or in an urban fringe
1121 Discontinuous residential areas with multiflat houses prevailingly without gardens
11221 Discontinuous residential area with detached houses

11222 Detached house (distance to closest house is more than 30 m)
1721 Industrial or commercial units

12211 Roads and adjacent areas without the accompanying vegetation
12212 Roads and adjacent areas bordered by tree rows

12214 Road network within settlements

1222 Rail network and associated land

131 Quarrying sites

13212 Agricultural waste dump

133 Construction sites

14111 Parks with dominancy of trees

14112 Parks with dominancy of grass vegetation

1412 Cemeteries

14131 Other urban green areas

14141 Greenery in the zones of manufacturing and services

1421 Sport facilities

1422 Leissure areas

2 Agricultural areas

21111 Arable land of small-sized plots (< 1 ha)

21112 Arable land of medium-sized plots (1-30 ha)

21113 Arable land with large plots (> 30 ha)

21121 Arable land of small-sized plots with scattered vegetation

2221 Extensive orchards

22211b Abandoned extensive orchards - advanced succession phase
22212 Intensive orchards

22212a Abandoned intensive orchards - initial succession

22212b Abandoned intensive orchards - advanced succession

2222 Berry fruit plantations

2222a Abandoned berry fruit plantations in the initial succession phase
2222b Abandoned Berry fruit plantations in the advanced succession phase
2311 Grassland (pastures and meadows) prevailingly without trees and shrubs
2312 Grassland (pastures and meadows) prevailingly with (up to 30%) trees and shrubs
24211 Gardens within settlements

3 Forests and semi-natural areas

311N Broad-leaved forests with continuous canopy

31112 Bank vegetation

31113 Road vegetation

31114 Hedgerows and windbreak vegetation

3113 Broad-leaved forests with discontinuous canopy

3121 Coniferous forests with continuous canopy

3123 Coniferous forests with discontinuous canopy

3131 Mixed forests with continuous canopy (individual trees alternation)
3133 Mixed forests with discountinuous canopy (individual tress alternation)
3135 Mixed forests with continuous canopy (groups of tress alternation)
3241 Glades

3243 Bushes and shrubs

3321 Rocks

3332 Sparse vegetation on rocks

5 Water bodies

51111 Rivers and brooks

51222 Water reservoirs

Source: Feranec, Otahel (1999); Kopeckd (2006)

The representation of grasslands and grasslands with scat-
tered trees and shrubs also provided valuable information. The
size of these two classes remained almost the same as in the time
before collectivisation and its total size was close to the total area
of arable land. This reflects the importance of pasturage in the
overall structure of agricultural economy.

4.2 Land cover structure in 1986

Data for year 1986 provides us with a picture of landscape
structure which formed as a result of socialist collectivisation.
By this time, a majority of the population was employed in the
industry and the socialist cooperative farm of Pruské acted as
the principal landscaping factor in the studied area.

In 1986, arable land accounted for less than a fifth (19%)
of the total land area and it was predominantly comprised by
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Fig. 5 - The change in proportion of the main land cover classes in the years 1949, 1986 and 2009.
Source: Authors' survey.
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Fig. 6 - Representation of arable land classes in the years 1949, 1986 and 2009.
Source: Authors' survey.
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Fig. 7 - The proportion of grasslands and shrubs on the total area in 1949, 1986 and 2009.
Source: Authors' survey.

Fig. 8 - The change of the hinterground of Vr3atské Podhradie village caused by agricultural abandonment.
The state of landscape in the year of: a) 1952 b) 2011. Source: Authors' archive.
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Tab. 2 - Proportion of land cover classes in the subject area in the years 1949, 1986 and 2009

CLC 1949 1986 2009 Change 1986-1949 Change 2009-1986

class No. Area (Ha) %" No. Area (Ha) %" No. Area (Ha) %" No. Area (Ha) %" No. Area (Ha) %"
1112 4 1.46 0.03 4 1.40 0.03 4 133 0.03 0 -0.06 0.00 0 -0.06 0.00
1113 19 6.38 0.14 22 7.67 0.17 32 9.77 0.22 3 1.29 0.03 10 2.10 0.05
1121 - - - 1 0.13 0.00 1 0.13 0.00 1 0.13 0.00 0 0.00 0.00
11221 66 42.23 0.95 76 81.38 1.83 82 96.05 2.16 10 39.14 0.88 6 14.68 0.33
11222 3 2.06 0.05 7 1.80 0.04 6 1.47 0.03 4 -0.26 -0.01 -1 -0.34 -0.01
1211 2 1.65 0.04 24 7.89 0.18 28 9.28 0.21 22 6.24 0.14 4 1.39 0.03
12211 8 14.93 0.34 4 7.58 0.17 8 10.41 0.23 -4 -7.36 -0.17 4 2.83 0.06
12212 9 9.21 0.21 8 18.31 0.41 9 18.05 0.41 -1 9.10 0.20 1 -0.26 -0.01
12214 6 10.62 0.24 6 15.04 0.34 6 15.71 0.35 0 4.42 0.10 0 0.67 0.01
1222 1 5.69 0.13 1 6.16 0.14 1 5.95 0.13 0 0.47 0.01 0 -0.21 0.00
131 1 0.90 0.02 1 0.93 0.02 3 1.76 0.04 0 0.04 0.00 2 0.82 0.02
13212 - - - 1 0.62 0.01 1 0.51 0.01 1 0.62 0.01 0 -0.10 0.00
133 - - - 2 1.34 0.03 6 1.83 0.04 2 1.34 0.03 4 0.48 0.01
14111 2 7.23 0.16 1 484 0.11 1 458 0.10 -1 -2.39 -0.05 0 -0.26 -0.01
14112 1 0.69 0.02 1 0.29 0.01 1 0.40 0.01 0 -0.40 -0.01 0 0.10 0.00
1412 1 0.20 0.00 5 1.39 0.03 6 2.52 0.06 4 1.19 0.03 1 113 0.03
14131 - - - 1 0.58 0.01 1 0.61 0.01 1 0.58 0.01 0 0.03 0.00
14141 - - - 5 18.03 0.40 5 16.98 0.38 5 18.03 0.40 0 -1.06 -0.02
1421 - - - 1 1.92 0.04 2 2.13 0.05 1 1.92 0.04 1 0.21 0.00
1422 - - - 4 2.04 0.05 4 2.11 0.05 4 2.04 0.05 0 0.08 0.00
1 100 103.25 2.32 175 179.33 4.03 207 201.54 452 75 76.08 1.71 32 22.20 0.50
2111 472 1,157.72 25.99 68 69.07 1.55 114 102.90 2.31 -404  -1,088.65 -24.44 46 33.83 0.76
21112 7 12.00 0.27 49 275.95 6.19 45 325.99 7.32 42 263.95 5.93 -4 50.05 1.12
21113 - - - 9 478.58 10.74 8 404.42 9.08 9 478.58 10.74 -1 -74.16 -1.66
21121 96 119.87 2.69 24 22.85 0.51 20 6.02 0.14 -72 -97.03 -2.18 -4 -16.83 -0.38
22211 20 16.53 0.37 16 18.97 0.43 34 15.07 0.34 -4 2.44 0.05 18 -3.90 -0.09
22211b - - - - - - 8 5.93 0.13 - - - 8 5.93 0.13
22212 - - - 3 127.29 2.86 4 90.93 2.04 3 127.29 2.86 1 -36.36 -0.82
22212a - - - - - - 4 8.46 0.19 - - - 4 8.46 0.19
22212b - - - - - - 6 23.55 0.53 - - - 6 23.55 0.53
2222 - - - 2 17.63 0.40 - - - 2 17.63 0.40 -2 -17.63 -0.40
2222b - - - - - - 1 173 0.04 - - - 1 173 0.04
231 196 595.75 13.37 178 606.97 13.63 215 564.65 12.68 -18 11.22 0.25 37 -42.32 -0.95
2312 206 546.28 12.26 148 328.75 7.38 170 117.47 2.64 -58 -217.52 -4.88 22 -211.29 -4.74
24211 21 21.64 0.49 20 21.35 0.48 22 16.27 0.37 -1 -0.29 -0.01 2 -5.08 -0.11
2 1,018 2,469.78 55.44 517 1,967.41 44.16 651 1,683.39 37.79 =501 -502.37 -11.28 134 -284.02 -6.38
31111 94 1,123.17 25.21 77 714.93 16.05 120 1,220.23 27.39 -17 -408.24 -9.16 43 505.30 11.34
31112 16 24.53 0.55 19 23.83 0.54 18 25.15 0.56 3 -0.70 -0.02 -1 1.32 0.03
31113 - - - 4 1.90 0.04 2 0.42 0.01 4 1.90 0.04 -2 -1.48 -0.03
31114 1.56 0.03 13 12.74 0.29 1 0.13 0.00 8 11.18 0.25 -12 -12.61 -0.28
3113 93 147.66 3.31 73 283.58 6.37 152 283.24 6.36 -20 135.93 3.05 79 -0.34 -0.01
3121 10 119.24 2.68 50 186.48 419 76 110.83 2.49 40 67.24 1.51 26 -75.64 -1.70
3123 - - - 1 1.65 0.04 - - - 1 1.65 0.04 -1 -1.65 -0.04
3131 10 106.25 2.39 40 330.04 7.41 89 351.87 7.90 30 223.79 5.02 49 21.83 0.49
3133 8 30.10 0.68 17 96.47 2.17 26 73.98 1.66 9 66.37 1.49 9 -22.49 -0.50
3135 5 70.94 1.59 20 342.97 7.70 30 196.68 4.42 15 272.03 6.11 10 -146.29 -3.28
3241 18 177.64 3.99 46 124.44 2.79 100 127.67 2.87 30 -41.80 -0.94 54 3.22 0.07
3243 70 66.70 1.50 172 177.39 3.98 246 171.64 3.85 102 110.69 2.48 74 -5.75 -0.13
3321 14 3.92 0.09 8 3.96 0.09 8 3.00 0.07 -6 0.04 0.00 0 -0.96 -0.02
3332 1" 6.99 0.16 12 6.51 0.15 7 3.71 0.08 1 -0.49 -0.01 -5 -2.80 -0.06
3 354 1,878.71 4217 552 2,306.89 51.79 875 2,568.54 57.66 198 428.19 9.61 323 261.65 5.87
51111 7 2.97 0.07 1 0.12 0.00 3 0.30 0.01 -6 -2.85 -0.06 2 0.18 0.00
51222 - - - 2 0.95 0.02 2 0.93 0.02 2 0.95 0.02 0 -0.02 0.00
5 7 2.97 0.07 3 1.07 0.02 5 123 0.03 -4 -1.90 -0.04 2 0.16 0.00

* proportion of total land area
Source: Authors' survey

much larger parcels. Formation of large parcels of arable land
through ploughing-up and unification of the small scale turned
out to be the most conspicuous consequence of collectivisation
with direct expression in landscape structure. Out of all types
of changes over the whole study period (Table 2), the decline of
agricultural areas during 1949-1986 was the most pronounced.
The proportion of arable land in composed of parcels smaller
than 1 ha dropped by 26.6% of the total area. In contrast, con-
solidated blocks of arable land (21112, 21113) constituted 16.9%
of the total land area. These were mostly situated in the Ilavska
Kotlina Basin and on the slightly undulated parts of the Bielokar-
patské Podhorie Foothill geomorphological subunit. The ratio of
individual classes of arable land is represented in Figure 6.
Another distinct landscape element located at the boundary
between the settlements of Pruské and Bohunice was a set of

orchards and berry plantations (22212, 2222), with a total area
of 145 ha. The orchards were established in a form on nurseries
during the 1970s. Forests and semi-natural areas occupied more
than a half of the territory in 1986. They expanded mostly in
the north-western part of the studied territory. These territories
were far removed from the socialist cooperative farm of Pruské.
Before the collectivisation, however, many small scale fields were
located there. During the process of agricultural collectivisation,
they were ploughed-up and later abandoned because of their
steep inclination. The 428 ha increase in the size of forest and
semi-natural areas represents the biggest territorial gain within
the first hierarchical level of land cover classes over the period
of 1949-1986.



4.3 Land cover structure in 2009

Certain resurgence of small parcels of arable land (less than
1 ha) was observed in 2009, possibly as a result of land restitu-
tions. However, this trend can only be observed in the Ilavska
kotlina basin - an area with the most fertile soils. Smaller and
more fragmented areas of small scale arable land are located
in the hinterland of the settlements of Krivoklat and Vrsatské
Podhradie. The area of intensive orchards (22212) founded in the
socialist era had diminished by 54 ha, while berry plantations
(2222 - currents, raspberries, and gooseberries) disappeared
entirely. This was mainly caused by the changing economic ori-
entation of the orchards’ new owners. Various succession stages
of the formerly intensive orchards are captured through classes
22212a, 22212b (Table 2).

In the case extensive orchards, increasing succession was
not observed. During field research, several smaller plots of old
maintained orchards, one newly founded orchard, and several
old orchards in advanced stages of succession were identified.

Similarly to the situation in 1986, a distinct drop in the share
of grasslands with scattered trees and shrubs was also recorded
in 2009 (Figure 7). In this year, the proportion of the total land
area covered by forests and semi-natural areas reached 57.7%,
which is the highest recorded value across all of the studied
periods.

5. Discussion

Our ambition was to highlight the effects of a particular mode
of farming on the character of the landscape structure. Analy-
sis of the attributes of the landscape structure and its changes
may help reveal how the character of agriculture influences the
physiognomy and eco-stabilizing properties of landscape.

According to the observations, landscape became more stable
as the consequence of reduced agricultural exploitation. How-
ever, the agricultural landscape itself was more stable in the pre-
collectivisation period, both in terms of the internal structure of
arable land and the diversity of planted crops.

The pre-collectivisation small-scale farming exerted relatively
strong pressures on the environment, as the local population
lived off the land which provided for their primary needs. Agri-
cultural land occupied 55.4% of the total territory in the period
preceding agricultural collectivisation. At that time, arable land,
which is ecologically the least stable class of farmland, covered
more than a half of the total agricultural landscape i.e. the
maximum share it reached during all of the studied periods. On
the other hand, in as much as 99% of all cases, the size of the
individual fields was smaller than one hectare. In terms of arable
land, the initial changes triggered by collectivisation led to an
obvious deterioration of the landscape’s ecostabilizing proper-
ties. Nevertheless, cultivation of some remote and less accessible
fields was abandoned during the era of socialist cooperative
farming and former fields were replaced by grasslands, shrubs
and forest. This trend continued after the Velvet Revolution. The
share of forests and semi-natural areas on the territory’s total
land area has grown by 15.5% when compared to its respective
share during the period before agricultural collectivisation.

The results of the assessment of land cover changes revealed
that cultivation of arable land was more stable in the pre-
collectivisation period. On the other hand, the significantly
greater share of land covered by natural and semi-natural areas
under the cooperative-socialist and cooperative-market regimes
increased the ecostabilizing properties of the entire landscape.
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The improvement of these landscape properties is, however, only
a side effect of the abandonment of agricultural landscape. Many
traditional crops and fruit trees disappeared and the landscape
became less accessible (Fig. 8).

Abandonment of agricultural landscape is currently a problem
common to many European countries and it is tied to population
ageing, as well as the depopulation of marginal regions. On the
other hand, the gradual onset of forests in the Mediterranean,
where this process reduces the risk of erosion and denudation
processes (MacDonald et al. 2000), is a positive phenomenon.
Abandonment of semi-natural grasslands threatens not only the
occurrence of rare plant associations but also of related animal
species (see e.g. Schneider, Fry 2005).

Preservation of the landscape structure of traditional rural
landscape is important both in terms local biodiversity, but also
in respect to cultural diversity. Traditional rural landscapes are
valuable because they have been sustainably managed over
many centuries, henceforth they can serve as a model for future
sustainable management (Antrop 2005).
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