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KARST AS A CRITERION FOR DEFINING
AREAS LESS SUITABLE
FOR AGRICULTURE

KRAS KOT KAZALNIK ZA DOLO^ANJE
MANJ PRIMERNIH OBMO^IJ

ZA KMETIJSTVO
Rok Cigli~, Mauro Hrvatin, Bla` Komac, Drago Perko

Mechanical clearing of rocks in karst areas.
Strojno trebljenje kamna na krasu.
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ABSTRACT: The proposed European Union indicators for defining areas less suitable for agriculture in
Slovenia are not entirely appropriate because taking them into account would omit some distinctly and
clearly unsuitable areas – for example, Suha krajina (Dry Carniola) and Bela krajina (White Carniola) –
and farmers would be unjustifiably financially harmed. In such a case, every European Union member
state has the right to propose an additional indicator to reduce such discrepancies. With regard to actu-
al natural conditions, in Slovenia especially some karst landscapes would be unjustifiably omitted, and
so we have proposed a karst indicator as an additional criterion based on the distribution of karst (i.e., car-
bonate) rocks. Through spatial coverage of karst rocks and soils, we determined whether more reasonable
and less strict application of European criteria regarding soil could be satisfactory for better results in defin-
ing areas less suitable for agriculture in Slovenia.
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1 Introduction
In 1999 the European Union defined three landscape types as areas with natural limitations for agricul-
ture (Council regulation…1999, Articles 17, 18, 19, and 20; Review…2009):
• Mountain areas with a short growing season, steep slopes, and high elevation (encompassing 72.3% of
Slovenia);

• Areas affected by specific handicaps, which are threatened due to special circumstances and where agri-
culture is necessary in order to protect the environment, preserve the cultural landscape, especially coasts,
and for tourism purposes (10.0% of Slovenia);

• Other less-suitable areas with long-term unfertile soil (4.0% of Slovenia).
This means that 86.3% of Slovenia's area is classified as areas with natural limitations for agriculture

(Report…2010).
In 2005 the European Union defined 91 million ha or 57% of agricultural land as less suitable for farm-

ing. Although approximately 1.4 million people work this land, or only 13% of farmers, the European
Union allocates significant funding to these areas. Between 2007 and 2013 the European Agricultural
Guidance and Guarantee Fund (EAGGF) allocated €12.6 billion to these areas, which is 13.9% of funds
earmarked for developing rural areas in the European Union. In 2004 payments for agriculture in less-suit-
able areas ranged between €15 and €50 per hectare in Spain, Estonia, Lithuania, Sweden, and Poland, and
between €170 and €250 per hectare in Austria, Belgium, Finland, and Malta. The average payment for
agriculture in less-suitable areas in the European Union was €75 per hectare (Eliasson et al. 2010).

For the majority of European areas with limiting factors for agriculture, it is typical that agriculture
is unable to provide a sufficient income, that there are too few jobs in non-agricultural industries, and
that the areas have poor connections to administrative centers. The consequences are seen in the aban-
donment of poor-quality land, overgrowth with grass and afforestation, and infrastructure decay. Along
with worsening economic conditions, social conditions also deteriorate: there are fewer jobs, people move
away, and service activities disappear (Cunder 2001). The same is true for Slovenia.

Recently the European Union placed greater emphasis on areas with poor climate conditions and low soil
fertility (LFA…2012). For placing these areas in various categories of limitations after 2013, the EU proposed
eight common biophysical criteria intended to apply only to Other less-suitable areas (Council regula-
tion…1999, Article 19). The proposed criteria are (Commission…2012; Van Orshoven, Terres, & Eliasson 2008;
Elliason et al. 2010; Van Orshoven, Terres, & Toth 2012):
• Low temperature
• Heat stress
• Soil drainage
• Soil texture and stoniness
• Soil rooting depth
• Chemical properties
• Soil moisture balance
• Slope

The criteria are combined into three groups: soil, climate, and terrain.
In Slovenia, vector data are available that make it possible to define agriculturally less-suitable areas

and to calculate the effects of various biophysical criteria for the entire territory of the country. Suitable
data layers are also available for the entire European Union (European soil…2012), but only a few coun-
tries have enough precise information available on soil, terrain, and climate (Pásztor, Szabó, & Bakacsi 2010),
which is especially true for Bulgaria and Romania (Elliason et al. 2010). Because of such a lack of uni-
formity, some countries oppose the introduction of common criteria for the entire European Union (Towers
& Birnie 2009).

By many geographical indicators, Slovenia falls among the countries with poor natural conditions for
agriculture. This is already shown by data for certain terrain indicators, with which nearly all other nat-
ural factors are connected. A full 91.3% of Slovenia is over 200m above sea level, and 34.9% is over 600m
above sea level. A full 83.7% of Slovenia's area has a slope of over 2°, 70.5% over 6°, and 50.7% over 12°
(Perko 2007). Plains cover only 15.3% of Slovenia's area (Perko 2001), and even these are threatened by
floods (regular flooding in one-tenth of plains, and catastrophic flooding in as much as one-third; Komac,
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Natek, & Zorn 2008), and so only just under one-fourth of all agricultural land in Slovenia is located there
(Cunder 2001).

Nonetheless, with regard to the eight European criteria cited above for determining areas less suit-
able for agriculture, a significant share of the area and agricultural land in Slovenia where natural conditions
are clearly a limiting factor is unjustifiably omitted. This is most evident for some karst areas; for exam-
ple, for Suha krajina (Dry Carniola).

Because European Union member states may, as an exception, also propose additional criteria or indi-
cators, at the ZRC SAZU Anton Melik Geographical Institute we have designed a new, additional indicator
based on the characteristics of karst terrain, which eliminates some of the shortcomings of the European
indicators, which have become evident in Slovenia's above-average diversity of landscapes. We have there-
by also substituted for the lack of certain data in Slovenia for individual European indicators. On the basis
of this indicator, some areas in Slovenia that would otherwise unjustifiably be omitted according to the
proposed European criteria are also categorized among areas less suitable for agriculture.

We have named this indicator or criterion karst or karstification, and it is categorized among terrain
indicators.

2 Karst
The karstification of Slovenian landscapes is an explicit limiting factor for agriculture that geographers
have already emphasized (Gams, Lovren~ak, & Ingoli~ 1971; Gams 1974; Kladnik & Senega~nik 1983;
Gams 1987a, 1991; Kladnik 1998a; Cunder 2001). In their definition of karst landscapes, Kladnik and
Senega~nik (1983) took into account the special elements of karst landscapes such as a bare surface, vari-
able soil depth, rugged microterrain, dolines (sinkholes), flooding of karst poljes, and so on.

Outwardly, karstification is manifested in a special type of geomorphology that was primarily creat-
ed through corrosion or the chemical dissolution of carbonate rock, primarily limestone and dolomite.
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Figure 1: In common parlance, the Slovenian expression kras škarst’ refers to a bare, stony landscape.
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For karst landscapes, there is a typical stony surface with dolines, collapse dolines, solution valleys, karst
poljes, karst corrosion plains, and dry and blind valleys. In common parlance, the Slovenian expression
kras škarst’ refers to bare, stony land. Karst is most often found on limestone or in areas where limestone
alternates with other carbonate rocks, and is less common on other carbonate rocks or where carbonate
rock alternates with non-carbonate rocks (Gams 1974; 2003).

Limiting factors due to karstification are:
• Terrain features: fine terrain dissection, primarily with dolines and similar corrosion features;
• Water conditions: a lack of surface water due to rapid drainage of water through porous karst rock, result-
ing in frequent droughts and greater fire danger;

• Soil: discontinuous, rocky, shallow, loamy, of uneven depth and with frequent protruding rocky out-
crops and rare deeper pockets;

• Great karst dispersion of small plots of agricultural land, which impedes mechanical cultivation and
the adaption of the land-use structure to modern agricultural methods.
The most characteristic and most numerous depression terrain feature in karst areas is the doline,

a funnel-shaped corrosion depression measuring up to 50m across and up to 10m deep, with a floor cov-
ered with a thick layer of karst clay that is often the non-soluble remnant of chemical dissolution of carbonate
rock. In addition to these, there are some large solution valleys and karst poljes. In many places there are
extensive floods in karst poljes; for example, the Cerknica Polje may flood to cover an area of 27 km2

(Kranjc 1986). These are additional limiting factors for agriculture because the flooding may last sever-
al months. Among the first water-management plans in a Slovenian karst area in the eighteenth and
nineteenth century was work to reduce and eliminate flooding in karst poljes, but for the most part these
projects were not carried out or completed (Gams 1974).

Because of the predominance of subterranean water drainage, surface river networks in karst terri-
tory are very rare. On limestone karst there is more or less no surface water, and so in many places there
is a great lack of water and droughts are frequent. Precipitation mostly drains through cracks directly under-
ground, where it creates karst caves. The reshaping of karst rock is a result of their fissuring, permeability,
and solubility. Precipitation absorbs carbon dioxide from the soil, which creates a weak carbonic acid.

Figure 2: Stony land near Sela pri Hinjah in Dry Carniola.
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This makes possible dissolution or corrosion already on the surface, and also below ground to some extent.
Because of this, the karst surface slowly dissolves and decreases in elevation, on average by a few millimeters
per century (Mihevc 1998, 2001, 2007).

With regard to the predominantly carbonate rock, a distinction is made between limestone and dolomite
karst. Limestone is characterized by a semi-bare surface with intermingled rocky and soil-covered areas.
The surface is comprised of rounded mountain tops and karst depressions. In some places there are more
than 100 dolines per km2, and fewer on less pure limestone. In the Karst region, for example, the area between
Lipica and Se`ana stands out, with a density of as many as 150 dolines per km2, and near Markov{~ina
in the karst Podgrad Lowland there are even 240 per km2. Dolines are more common in fissured, tectonically
fractured areas (Natek et al. 1983; [u{teri~ 1984; Fridl et al. 1996; Gams 2000; ^ar 2001)

The surface on limestone is often greatly karstified and so it is also difficult to cultivate in somewhat
more level areas. The smallest karst features are rills, small parallel solution runnels carved out by precip-
itation on bare rock in the direction of the greatest flow. In a similar manner, karrens also form along the
cracks and less resistant parts of the rock. In places the rock is so strongly karstified that many rocky horsts
protrude from the surface, and rocky talus-covered areas are frequent on slopes and ridges (Gams 2003).

Limestone rock exposed to chemical dissolution on the surface has a finely divided and rough sur-
face, whereas limestone rock lying in the soil has a smooth or rounded surface. Because of this, everywhere
that erosion has removed soil due to human activity it is possible to determine the level to which the soil
cover once extended (Gams 1971). In this manner one can also draw conclusions about the intensity of
soil erosion, which is often an overlooked geomorphic process in karst areas because water continues to
leach the soil under the surface. There is often insufficient awareness of the intensity of leaching soil below
the surface. Especially intense surface leaching of soil takes place on steep slopes during downpours, and
so abandoned vineyards often turn into real rocky deserts (Hrvatin et al. 2006).

Soil erosion in karst areas is determined indirectly. In flat karst meadows the rock usually protrudes
20 to 30 cm from the earth and that is also the extent of the effect of erosion. In vineyards, erosion is usu-
ally much greater. Soil erosion in karst areas presumably varied during different historical periods. After
forests were cleared and the soil was first tilled, it was more rapid, but then it gradually slowed down. In
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Figure 3: High rock horsts near Predmeja on the Trnovski gozd plateau.
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Figure 4: A typical cultivated doline.
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Figure 5: Former hand clearing of rock near Suhor in White Carniola.
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Figure 6: Very stony soil in a tilled field near Lokvica in the Karst region.
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Figure 7: Thick red loamy clays at Cikava in the Grosuplje Basin.
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tilled fields and vineyards in southeast Slovenia it has been determined that the soil thickness is dimin-
ishing on average by 1 cm per year (Hrovat 1953), and on average in Slovenia 3 to 5 tons of soil per hectare
of tilled land are lost annually (Komac & Zorn 2005).

On dolomite karst, typical karst terrain features are less common and so such karst is usually less dis-
tinct than limestone karst. Shallow dry valleys, or hollows, are typical. In addition to the chemical dissolution
of rock, erosion and denudation are also important on dolomite, and so in many places dolomite karst
resembles fluvial denudation terrain and is also referred to as fluviokarst (Komac 2003).

The surface on carbonate rock is generally less suitable for agriculture. Because of its highly dissect-
ed and stony surface, cultivating the soil was always connected with great investments in land improvement.
Sufficient soil depth for tilled fields is only found on the bottom of various types of karst basins, in dry
and blind valleys, and on karstified plateaus. In the past people tried to improve the cultivation poten-
tial by clearing rock from the karst surface. If they wanted to be able to mow, the stone had to be removed
down to the soil level, and if they wanted to till the land this removal extended into the soil: 20 to 30 cm
for an iron plow, and 50 cm for trench plowing. The broken-off rock was deposited in shafts and collapse
dolines or collected in rockpiles, or dry walls were built from it (Gams 1987b).

Among the most widespread improvement efforts in karst areas was doline cultivation, in which their
shape was also changed, creating what are known as cultivated dolines. Major effort also resulted in cul-
tivated meadows and tilled terraces with retaining walls. The extent to which rock was removed from the
karst surface can be estimated from the broken-off rock that was built into retaining walls and other walls,
and in places also rockpiles. Such stone walls often surround cultivated dolines that contained small tilled
fields. This also protected the crops from grazing animals. Often several hundred kilograms of stone were
removed per square meter. In the Diva~a Karst region three-quarters of the rock built into walls shows
signs of having been broken off (Gams 1991; Kladnik 1998b).

The bottoms of cultivated dolines, which have smooth slopes and a sharp, unnatural transition from
the slope to the floor, were leveled with soil that was taken from the slopes and nearby area. Tilled fields
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Figure 8: Annual flooding in the Planina Polje.
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and meadows were preserved the longest in them. In the past there was a sharp division between grubbed-out
meadows and pastures that had not been cleared of rocks, where the rock sometimes covered more than
half of the pasture. Cultivated dolines were once an important part of the traditional cultivated land-
scape; now they are mostly abandoned or contain meadows or pastures. They were often surrounded
by dry walls. The nineteenth-century cadastral map for the village of Lokev in the Karst region shows
about 100 circular dry-walled enclosures that protected small tilled fields against animals, leaching by
rain, and erosion by the bora wind. In the village of Krajna Vas over half of all of the dolines were cul-
tivated (Gams 1987a).

The soil that covers the karst surface has an uneven depth and rock often protrudes from it. The uneven
soil depth is the greatest limiting factor for cultivating karst land. Rendzina and chromic cambisol soils pre-
dominate on karst; these are often highly leached and contain few carbonates. On limestone with chert more
acidic and sandy soil has developed, locally referred to as kremenica šcherty terra rossa’, and on more pure
limestone ilovka šloamy terra rossa’. In the central horizon of cherty terra rossa, pedological studies have deter-
mined 56 to 75% acidic SiO2, and in loamy terra rossa only 49 to 57%. The share of clay particles in the same
horizon is approximately the same: 56 to 75% in cherty terra rossa and 49 to 75% in loamy terra rossa. A favor-
able quality of karst terra rossa is the large volume of colloidal particles, because of which it is able to retain
large quantities of water. This quality is significantly reduced by larger stony particles, which appear in cul-
tivated karst soils to a large degree due to breaking off rock during land improvement (Hrovat 1953; Gams 1974).

When farmers cleared the forest on the semi-bare karst, the cleared land was only useful for grazing.
Today there is little awareness that the farmers had to pull the karst rock out for the majority of areas used
for tilled fields and meadows. The extent to which rock was grubbed out of the karst land can be esti-
mated from the amount of broken-off stone found in retaining walls and other walls.

Until the Second World War, rocks were mostly removed by hand, and up to 200kg of stone were removed
per square meter of land. The extent of such land improvement was small and was largely limited to the
land in the immediate vicinity of people's residences (Gams, Lovren~ak, & Ingoli~ 1971).
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Figure 9: White Carniola seems flat, but is actually a greatly karstified
and highly dissected landscape.
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After the Second World War, stones started being grubbed out mechanically using excavators and bull-
dozers (Hrvatin 1985). Mechanical land improvement is a time-consuming and labor-intensive process
that generally includes the following phases:
• Clearing forest
• Leveling the surface with heavy bulldozers
• Removing smaller rock by hand
• Mechanical digging and transport of soil
• Mechanical leveling of soil

For example, in the Trebnje region of Dry Carniola the clearing of 2,100ha of land by 1990 involved
the removal of 41,000m3 of stone, or 19.7m3 or five tons per hectare. When rock is broken up mechan-
ically, many stone fragments remain in the soil, which reduces the soil's water-retention capacity and
contributes to soil aridity (Gams 2003).

Because carbonate rocks are water permeable, agricultural land is often affected by drought during
the growing season. The lack of a network of surface water prevents any kind of irrigation. Soil aridity is
further increased by the stone debris, which is often mixed with the soil due to grubbing. Fires are also
more frequent on karst land because of drought (Ogrin 2002).

The literature also includes descriptions of natural conditions less suitable for agriculture on karst in
other countries. He etal. (1998) cited many obstacles faced by agriculture in the Chinese province of Guizhou.
Among these, they highlighted low soil alkalinity, poor fertility, slow soil formation, shallow soil, and sub-
stantial soil erosion, which is the greatest in irrigated areas but is also increased by excessive clearing of
forested land. They also highlighted accessibility to water resources, which are very threatened due to sub-
terranean drainage and therefore »water becomes as expensive as oil.« In the case of this Chinese province
it is also characteristic that the share of agricultural land is small (between 5 and 10%). Ulrich (1989) observed
that planning in tropical karst areas differs from planning in other tropical areas and demands special mea-
sures. He highlighted groundwater maintenance, storage of surface water, unsupervised waste dumping,
and the general vulnerability of the ecosystem. Because of their mountains and/or karst surface, coun-
tries in the western Balkans also have poorer conditions for agriculture (Volk, Rednak, & Erjavec 2010).

3 Methodology
In order to define the karst indicator, define areas less suitable for agriculture with regard to the karst indi-
cator, and to determine the connection between karst rocks and soils, we first defined karst lithographic
and pedological units.

A high degree of correlation between karst rocks, on which the karst indicator is based, and karst soils,
which satisfy the conditions for the soil criteria, would mean that the (omitted) agricultural land in ques-
tion could be categorized among areas less suitable for agriculture simply by applying appropriate lithological
units, and therefore the introduction of a new criterion – that is, a karst indicator – would not be neces-
sary. Specifically, for each individual pedological unit it is possible to determine whether it generally (on
average) satisfies the conditions of at least one of the criteria from the soil group (permeability, texture
and stoniness, soil rooting depth, chemical properties, and soil moisture balance) for classification as an
area less suitable for agriculture. The indicator for soil rooting depth, for example, has a borderline value
of 30 cm, which means that all types of soil or pedological units in which soil rooting depth usually does
not exceed 30 cm satisfy the measure for classification as an area less suitable for agriculture. Such bor-
derline criteria are also, for example, that clay particles must exceed 60% or that rock outcrops must extend
more than 15 cm above the soil.

A vector data layer with karst rocks (Zemljevid tipov kamnin…2012) was prepared based on the vector
layer of the 1 :250,000 Lithological Map (Litolo{ka karta), which we produced based on the Lithostratigraphic
Map of Slovenia (Litostratigrafska karta…2007; 2011 revision), which in turn was prepared for the

Figure 10: Karst rocks in Slovenia. p
Figure 11: Karst soils in Slovenia. p p. 74
Figure 12: Agricultural land on karst rocks in Slovenia. p p. 75
Figure 13: Agricultural land on karst soils in Slovenia. p p. 76
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Environmental Agency of the Republic of Slovenia primarily based on 1 :25,000 vectorized geological maps
of Slovenia produced by the Geological Survey of Slovenia.

Karst rock types comprise the following lithographic units:
• Massive limestone
• Bedded limestone
• Platy limestone
• Lithothamnium limestone
• Limestone conglomerate
• Limestone and dolomite
• Karst loam
• Dolomite
• Carbonate and clastic rocks

We prepared a vector data layer with karst soils based on the vector layer of the 1 : 250,000 Pedological
Map (Pedolo{ka karta), which was produced by the Infrastructure Center for Soil Science and Environmental
Protection (TIS/ICPVO – Infrastrukturni center za pedologijo in varstvo okolja, Biotechnical Faculty, University
of Ljubljana, Ljubljana 1999–2011). We selected those soils whose characteristics match the measures for
all five general European biophysical criteria in the soil group:

Karst soil types comprise the following pedological units:
• Lithosol
• Rendzina on limestone and dolomite
• Rendzina on limestone and dolomite and chromic cambisol
• Rendzina on limestone with chert
• Chromic cambisol on limestone and dolomite
• Chromic cambisol on limestone with chert
• Loamy terra rossa
• Cherty terra rossa
• Luvisol on limestone and dolomite,
• Luvisol on limestone, acrisol
• Luvisol on conglomerate

We have prepared a contingency table that shows how much karst soils there is on karst rocks and
how much on non-karst rocks – or how much karst rocks is under karst soils and how much is under non-karst
soils (Table 1).

Based on the frequency distribution, we first calculated the statistical indicator hi2, and from this the
statistical indicators r2 (coefficient of determination) and r (correlation coefficient), which show the level
of correlation. In a similar manner we also prepared a contingency table only for agricultural land with
karst rocks and soils (Table 2).

4 Results for all land
In Slovenia, which has an area of 20,273km2, 9,142km2 (45.1%) of the surface has karst rocks and 7,975km2

(39.3%) has karst soils.
The distribution of karst rocks and karst soils alone shows that they are strongly correlated. From the

contingency table (Table 1) it is clear that a full 91.8% of karst soils is on karst rocks, and that 85.2% of
non-karst soils is on non-karst rocks. At the same time, 80.1% of karst rocks is below karst soils and a full
94.1% of non-karst rocks below non-karst soils.

Altogether, 36.1% of Slovenia is comprised of a combination of karst rocks and karst soils, and 51.7%
of Slovenia is a combination of non-karst rocks and non-karst soils, which totals 87.8%. This means that,
with regard to data used, a total of 12.2% of Slovenia is not one of these combinations or, in other words,
barely one-tenth of the area of Slovenia is a combination of karst rocks and non-karst soils, or non-karst
rocks and karst soils.

This high degree of correlation is also confirmed by the correlation coefficient r, which we calculated
from hi2 based on over 32 million 25m×25m square cells. The value of the correlation coefficient r is
0.7555. Both hi2 and r (Table 1) significantly exceed the threshold of their theoretical values at an error
probability of 0.01, and therefore it can be concluded with 1% uncertainty or 99% certainty that the spa-
tial distribution of karst rocks and karst soils has a statistically significant correlation.
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Table 1: Contingency table with karst rocks and soils.

Rocks and soils Non-karst rocks Karst rocks Total
ha ha ha

Non-karst soils 1,047,467 182,290 1,229,757
Karst soils 65,574 731,955 797,529
Total 1,113,041 914,245 2,027,286

% % %
Non-karst soils 85.2 14.8 100.0
Karst soils 8.2 91.8 100.0
Total 54.9 45.1 100.0

Non-karst soils 94.1 19.9 60.7
Karst soils 5.9 80.1 39.3
Total 100.0 100.0 100.0

Non-karst soils 51.7 9.0 60.7
Karst soils 3.2 36.1 39.3
Total 54.9 45.1 100.0

Statistical indicators from 32,365,580 cells
hi2 18,513,792.64
r2 0.5708
r 0.7555

5 Results for agricultural land
In the previous section we determined the spatial connection between karst rocks and soils for all land
in Slovenia. This section only does so for agricultural land. In Slovenia there is 6,640 km2 of agricultural
land (32.8% of the country's territory), of which 1,927km2 (29% of this land) is on karst rocks and 1,438km2

(21.7%) is on karst soils.
The very distribution of karst rocks and karst soils shows that they are strongly correlated. From the

contingency table (Table 2) it is clear that a full 90.8% of karst soils is on karst rocks and that 88.1% of
non-karst soils is on non-karst rocks. At the same time, 67.8% of karst rocks is under karst soils and a full

Table 2: Contingency table of agricultural land with karst rocks and soils.

Rocks and soils Non-karst rocks Karst rocks Total
ha ha ha

Non-karst soils 458,045.19 62,114.69 520,159.88
Karst soils 13,184.19 130,611.81 143,796.00
Total 471,229.38 192,726.50 663,955.88

% % %
Non-karst soils 88.1 11.9 100.0
Karst soils 9.2 90.8 100.0
Total 71.0 29.0 100.0

Non-karst soils 97.2 32.2 78.3
Karst soils 2.8 67.8 21.7
Total 100.0 100.0 100.0

Non-karst soils 69.0 9.4 78.3
Karst soils 2.0 19.7 21.7
Total 71.0 29.0 100.0

Statistical indicators from 32,365,580 cells
hi2 5,445,170.517
r2 0.5126
r 0.7159
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97.2% of non-karst rocks is under non-karst soils. These are therefore the proportions that apply to karst
land on karst rocks and karst soils in Slovenia.

A high degree of correlation is also confirmed by the correlation coefficient r, which we calculated from
hi2 based on over 32 million 25m×25m square cells. The value of the correlation coefficient r is 0.7159.
Both hi2 and r (Table 2) significantly exceed the threshold of their theoretical values at an error proba-
bility of 0.01, and therefore it can be concluded with 1% uncertainty or 99% certainty that the spatial
distribution of karst rocks and karst soils has a statistically significant correlation.

This means that the spatial distribution of karst rocks and soils has a statistically significant correla-
tion overall, for all land (0.7555) as well as for only agricultural land (0.7159), or that there is no significant
difference between the correlation coefficients.

6 Conclusion
For the comprehensive evaluation of agricultural land it is necessary to take into account the karst indi-
cator because karst areas are characterized by special cultivation conditions. Despite the rather high level
of precipitation in karst areas in Slovenia, the water permeability of karst rock and primarily subterranean
water flow makes supplying water difficult. Because of the low concentration of insoluble components
in the rock, soil is formed more slowly on limestone than on other types of rock, and erosion is also fre-
quent in clear-cut karst areas. The surface on karst rock is therefore covered with relatively shallow soil
and the share of stony material in it is exceptionally large. Since time immemorial, farmers have had to
improve the soil (e.g., by grubbing out rock) in order to achieve better agricultural conditions in at least
some places.

Agriculture is also encumbered by the great vulnerability of the karst ecosystem. Possible overuse of
mineral fertilizers and pesticides can be very dangerous because in karst areas substances are leached direct-
ly under the ground, from where they end up in karst springs, which are the only sources of drinking water
in karst regions.

It is understandable that taking into account these characteristics of karst rock is necessary in evalu-
ating Slovenian agricultural land. The karst indicator that we have defined is based on the lithological
composition of the surface and takes into account the areas of karst rock; that is, rock on which karst has
formed. We used these areas to calculate the share of karst area in Slovenian cadastral districts and to deter-
mine a high degree of correlation between karst rocks and karst soils. This correlation justifies the possibility
that an indicator could also be based on karst soil defined with the help of a pedological map.

The areas less suitable for agriculture should completely include cadastral districts in which at least
two-thirds of agricultural land is located on karst rock. In Slovenia, among 2,697 cadastral districts, there
are 561, or one-fifth (20.8%), in which at least two-thirds of the agricultural land is in areas less suitable
for farming based on the karst indicator. The total area of agricultural land in these 561 districts is 148,677ha
(of which 133,122ha is on karst rock), which is 22.4% of all agricultural land in Slovenia. Among the
Slovenian areas with the poorest natural conditions for agriculture we also rank White Carniola and Dry
Carniola based on the karst indicator, which under the proposed eight European general biophysical cri-
teria would be almost entirely omitted from areas less suitable for agriculture without this indicator.

In White Carniola and Dry Carniola there are 77 cadastral districts in which more than two-thirds
of agricultural land is on karst rock. In Dry Carniola only one cadastral district – or 3.1% of the territory
or 3.0% of agricultural land in the region – is not classified as an area less suitable for agriculture, and in
White Carniola there are six such cadastral districts, encompassing 10.6% of the territory or 16.7% of the
agricultural land.

Considering that a large part of Slovenia is omitted from areas less suitable for agriculture when the
karst indicator is not taken into consideration, such an indicator is essential for consistent evaluation of
Slovenian agricultural land and, connected with this, the opportunity to receive nearly €10 million in
European Union subsidies.

As long as the European Union continues to consider mountain areas (Council regulation…1999,
Article 18) as less-suitable areas, disregarding the karst indicator will not be so critical for Slovenia as a whole,

Figure 14: Cadastral districts with at least two-thirds of agricultural land in areas less suitable for agriculture based on karst criteria. p p. 80
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except for the karst regions of Dry Carniola and White Carniola, already mentioned several times, where
farmers would not receive subsidies for farming less-suitable areas under clearly unfavorable conditions
for agriculture. However, if the criteria for defining mountain areas, which encompass nearly three-quar-
ters of Slovenia, are made stricter or even eliminated, the negative financial consequences for Slovenia
and for many farmers would be very great, and this could have a significant effect on deterioration of the
cultural landscape and depopulation of a considerable part of Slovenian territory.

The karst indicator therefore makes it possible, under new criteria for defining areas less suitable for
agriculture, for Slovenia to preserve or justifiably even slightly increase its share of agricultural land clas-
sified as being in less-suitable areas, and thereby also the level of European funding for its development.
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1 Uvod
Leta 1999 je Evrop ska uni ja kot obmo~ ja z na rav ni mi ome ji tva mi za kme tijs tvo dolo ~i la tri pokra jin ske tipe
(Coun cil regu la tion…1999, ~le ni 17, 18, 19 in 20; Review…2009):
• gor ska obmo~ ja s krat ko rast no dobo, str mi mi pobo~ ji in viso ko lego (ob se ga jo 72,3% povr{ ja Slo venije),
• poseb na pri za de ta obmo~ ja, ki so ogro ̀ e na zara di poseb nih oko li{ ~in in je kme tijs tvo nuj no zara di varo -
va nja oko lja, ohra nja nja kul tur ne pokra ji ne, {e pose bej obal, in turi sti~ ne izra be (10,0% povr{ ja Slo ve ni je),

• dru ga manj pri mer na obmo~ ja s traj no nero do vit no prst jo (4,0% povr{ ja Slo ve ni je).
To pome ni, da kar 86,3% povr{ ja Slo ve ni je spa da med obmo~ ja z na rav ni mi ome ji tva mi za kme tijs -

tvo (Re port…2010).
Leta 2005 je Evrop ska uni ja kar 91 mi li jo nov ha ali 57% kme tij skih zem lji{~ opre de li la kot manj primer -

na za kme tijs tvo. ̂ eprav je na teh zem lji{ ~ih dela lo prib li` no 1,4 mi li jo na ali le 13% kme to val cev, name nja
Evrop ska uni ja tem obmo~ jem znat na sreds tva. Med leto ma 2007 in 2013 je Evrop ski kme tij ski usmer -
je val ni in jams tve ni sklad EAGGF (Eu ro pean Agri cul tu ral Gui dan ce and Gua ran tee Fund) tem obmo~ jem
name nil 12,6 mi li jar de evrov, kar je 13,9% sred stev, name nje nih raz vo ju pode ̀ el skih obmo ~ij v Evrop -
ski uni ji. Leta 2004 so se pla ~i la za kme tij sko manj pri mer na obmo~ ja giba la med 15 in 50 evrov na hek tar
v [pa ni ji, Esto ni ji, Litvi, na [ved skem in Polj skem ter med 170 in 250 evrov na hek tar v Av stri ji, Bel gi ji,
ter na Fin skem in Mal ti. Pov pre~ no pla ~i lo za kme tij sko manj pri mer na obmo~ ja v Evrop ski uni ji je bilo
75 evrov na hek tar (Elias son s so de lav ci 2010).

Za ve~i no evrop skih obmo ~ij z ome ji tve ni mi dejav ni ki za kme tijs tvo je zna ~il no, da kme tijs tvo ne more
zago to vi ti pri mer ne ga dohod ka, da pri manj ku je delov nih mest v nek me tij skih pano gah in da so obmo~ -
ja sla bo pove za na z uprav ni mi sre di{ ~i. Posle di ce se ka`e jo v opu{ ~a nju slab {ih zem lji{~, zatrav lja nju in
zara{ ~a nju z goz dom ter pro pa da nju infra struk tu re. S slab {a njem gos po dar skih raz mer pa se slab {a jo tudi
social ne raz me re: manj je delov nih mest, pre bi val ci se izse lju je jo, sto ri tve ne dejav no sti izgi nja jo (Cun -
der 2001). Podob no velja za Slo ve ni jo.

Pred krat kim je Evrop ska uni ja dala ve~ ji pou da rek obmo~ jem s sla bi mi pod neb ni mi raz me ra mi in
niz ko rodo vit nost jo prsti (LFA…2012). Za uvr sti tev obmo ~ij v raz li~ ne kate go ri je ome ji tev po letu 2013
je pred la ga la osem splo {nih bio fi zi~ nih kri te ri jev, ki pa naj bi velja li le za dru ga manj pri mer na obmo~ -
ja (Coun cil regu la tion…1999, ~len 19). Pred la ga ni kri te ri ji so (Com mi sion…2012; Van Ors ho ven, Ter res
in Elias son 2008; Ellia son in osta li 2010; Van Ors ho ven, Ter res in Toth 2012):
• niz ka tem pe ra tu ra,
• vro ~in ski stres,
• pre pust nost prsti,
• tek stu ra in kam ni tost (ske let nost) prsti,
• glo bi na pre ko re ni nje no sti prsti,
• kemi~ ne last no sti prsti,
• vla` nost no rav no ves je prsti,
• naklon povr{ ja.

Kri te ri ji so zdru ̀ e ni v tri sklo pe: prst, pod neb je in relief ozi ro ma obli ko va nost povr{ ja.
V Slo ve ni ji so na raz po la go vek tor ski podat ki, ki omo go ~a jo dolo ~e va nje kme tij sko manj pri mer nih

obmo ~ij ter izra ~u na va nje u~in kov raz li~ nih bio fi zi~ nih kri te ri jev za celot no dr`av no ozem lje. Tudi za celot -
no Evrop sko uni jo so na voljo ustrez ni podat kov ni slo ji (Eu ro pean soil…2012), ven dar pa ima jo le red ke
dr`a ve dovolj natan~ ne podat ke o pr sti, relie fu, in pod neb ju (Pásztor, Szabó in Bakac si 2010), kar {e pose -
bej velja za Bol ga ri jo in Romu ni jo (El lia son s so de lav ci 2010). Zara di tak {ne nee not no sti neka te re dr`a ve
nas pro tu je jo uved bi enot nih meril za celot no Evrop sko uni jo (To wers in Bir nie 2009).

Slo ve ni ja po {te vil nih geo graf skih kazal ni kih spa da med dr`a ve s sla bi mi narav ni mi mo` nost mi za
kme tijs tvo. Na to ka`e jo `e samo podat ki za neka te re relief ne kazal ni ke, s ka te ri mi so mo~ no pove za ni
sko raj vsi osta li narav ni dejav ni ki. Kar 91,3% povr{ ja Slo ve ni je je na nad mor ski vi{i ni ve~ kot 200m in
34,9% ve~ kot 600m. Kar 83,7% povr{ ja Slo ve ni je ima naklon nad 2°, 70,5% nad 6° in 50,7% nad 12°

(Per ko 2007). Rav ni ne so le na 15,3% povr{ ja Slo ve ni je (Per ko 2001), pa {e te ogro ̀ a jo popla ve (red ne popla -
ve dese ti no rav nin, kata stro fal ne pa celo tret ji no (Ko mac, Natek in Zorn 2008)), zato je tam le sla ba ~etr ti na
vseh kme tij skih zem lji{~ v Slo ve ni ji (Cun der 2001).

Kljub temu gle de na nave de nih osem evrop skih kri te ri jev za dolo ~a nje manj pri mer nih obmo ~ij za
kme tijs tvo pomem ben del povr{ ja in kme tij skih zem lji{~ v Slo ve ni ji, kjer so narav ne raz me re ned voum -
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no ome ji tve ni dejav nik, neu pra vi ~e no izpa de. Naj bolj o~it no to velja za neka te re kra{ ke pokra ji ne, na pri -
mer Suho kra ji no.

Ker ~la ni ce Evrop ske uni je lah ko izje mo ma pred la ga jo tudi dodat ne kri te ri je ozi ro ma kazal ni ke, smo
na Geo graf skem in{ti tu tu Anto na Meli ka ZRC SAZU na pod la gi zna ~il no sti kra{ ke ga relie fa obli ko va li nov,
doda ten kazal nik, s ka te rim odprav lja mo neka te re pomanj klji vo sti evrop skih kazal ni kov, ki so se poka -
za le v po kra jin sko nad pov pre~ no pestri Slo ve ni ji. S tem smo nado me sti li tudi pomanj ka nje neka te rih
podat kov v Slo ve ni ji za posa mez ne evrop ske kazal ni ke. Na pod la gi tega kazal ni ka se med manj pri mer -
na obmo~ ja za kme tijs tvo uvr{ ~a jo tudi neka te ra obmo~ ja v Slo ve ni ji, ki bi sicer po pred la ga nih evrop skih
kri te ri jih neu pra vi ~e no izpad la.

Ka zal nik ozi ro ma kri te rij smo poi me no va li kras ali zakra se lost (an gle{ ko karst ali kar sti fi ca tion). Uvr{ -
~a se med relief ne kazal ni ke.

2 Kras
Za kra se lost slo ven skih pokra jin je izra zit ome je val ni dejav nik za kme tijs tvo, kar so geo gra fi ̀ e ve~ krat pou -
dar ja li (Gams, Lovren ~ak in Ingo li~ 1971; Gams 1974; Klad nik in Sene ga~ nik 1983; Gams 1987a in 1991;
Klad nik 1998a; Cun der 2001). Klad nik in Sene ga~ nik (1983) sta pri dolo ~a nju kra{ kih pokra jin upo {te -
va la poseb ne prvi ne kra{ ke pokra ji ne, kot so golo povr{ je, spre men lji va glo bi na prsti, raz gi ban mikro re lief,
vrta ~e, popla ve kra{ kih polj in podob no.

Za kra se lost se nav zven ka`e v po seb nem tipu obli ko va no sti povr{ ja, nasta lem pred vsem s ko ro zi jo ozi -
ro ma kemi~ nim raz tap lja njem kar bo nat nih kam nin, pred vsem apnen ca in dolo mi ta. Za kra{ ke pokra ji ne
je zna ~il no kam ni to povr{ je z vr ta ~a mi, udor ni ca mi, uva la mi, kra{ ki mi polji, kra{ ki mi rav ni ki ter suhi -
mi in sle pi mi doli na mi. V ljud skem jezi ku ozna ~u je izraz kras golo kam ni to zem lji{ ~e. Kras je naj bolj izra zit
na apnen cu ali na obmo~ jih, kjer se apne nec menja va z dru gi mi kar bo nat ni mi kam ni na mi, manj izra zit
pa je na osta lih kar bo nat nih kam ni nah ali tam, kjer se kar bo nat ne kam ni ne menja va jo z ne kar bo nat ni -
mi kam ni na mi (Gams 1974; 2003).

Ome ji tve ni dejav ni ki zara di zakra se lo sti so:
• relief ne obli ke: drob na relief na raz ~le nje nost, pred vsem z vr ta ~a mi in podob ni mi koro zij ski mi obli kami;
• vod ne raz me re: pomanj ka nje povr {in ske vode zara di hitre ga odto ka vode sko zi pre pust ne kra{ ke kam -
ni ne, zato so pogo ste su{e in je ve~ ja nevar nost po`a rov;

• prsti (tla): nes kle nje ne, kam ni te, pli tve in gli na ste, nee na ko mer no debe le s po go sti mi {tr le ~i mi skal nimi
izdan ki in red ki mi glob lji mi `epi;

• veli ka kra{ ka raz tre se nost drob nih kme tij skih zem lji{~, kar ote ̀ u je stroj no obde la vo in pri la ga ja nje zem -
lji{ ko po sest ne sesta ve sodob ni mi agro teh ni~ ni mi ukre pi.

Sli ka 1: V ljud skem jezi ku bese da kras pome ni golo kam ni to pokra ji no.
Glej angle{ ki del pris pev ka.

Sli ka 2: Kam ni to povr{ je v oko li ci Sel pri Hinjah v Suhi kra ji ni.
Glej angle{ ki del pris pev ka.

Najz na ~il nej {a in naj {te vil nej {a depre sij ska relief na obli ka na kra su je vrta ~a, lija ka sta koro zij ska kota -
nja s pre me rom do 50m in glo bi no do 10m, na dnu pre kri ta z de be lej {o plast jo kra{ ke gli ne, ki je pogo sto
netop ni osta nek kemi~ ne ga raz tap lja nja kar bo nat nih kam nin. Poleg njih se pojav lja jo {e neko li ko ve~ je
uva le in kra{ ka polja. Na kra{ kih poljih so mar sik je zelo obse` ne popla ve, na Cerk ni{ kem polju, na pri -
mer, dose ga jo povr {i no 27km2 (Kranjc 1986). Te so dodat ni ome ji tve ni dejav nik za kme tijs tvo, saj se lah ko
zadr ̀ u je jo tudi ve~ mese cev. Med prvi mi vodo grad be ni mi na~r ti na slo ven skem kra su v 18. in 19. sto let -
ju so bila prav dela za zmanj {e va nje in odprav lja nje poplav na kra{ kih poljih, ven dar jih pove ~i ni niso izved li
ali dokon ~a li (Gams 1974).

Za ra di pre vla de pod zem ne ga kra{ ke ga vod ne ga odto ka je povr {in ska re~ na mre ̀ a na kra su zelo red -
ka. Na apne ni{ kem kra su povr {in skih voda pra vi lo ma sploh ni, zato mar sik je mo~ no pri manj ku je vode
in so pogo ste su{e. Pada vin ska voda pove ~i ni nepo sred no odte ka sko zi raz po ke v pod zem lje, kjer obli ku -
je kra{ ke vot li ne.
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Preob li ko va nje kra{ kih kam nin je posle di ca nji ho ve raz po ka no sti, pre pust no sti in top no sti. Pada vin -
ska voda se v pr sti nav za me oglji ko ve ga diok si da, pri ~emer nasta ne {ib ka oglji ko va kisli na. Ta omo go ~a
raz tap lja nje ali koro zi jo `e na povr {i ni, delo ma pa tudi v pod zem lju. Zara di nje se kra{ ko povr{ je po~a si
raz tap lja in zni ̀ u je, v pov pre~ ju za nekaj mm v sto let ju (Mi hevc 1998; 2001; 2007).

Gle de na pre vla du jo ~o kar bo nat no kam ni no lo~i mo apne ni{ ki in dolo mit ni kras. Za apne ni{ ke ga je
zna ~il no pol go lo povr{ je s pre ple ta njem skal na tih in s prst jo pre kri tih povr {in. Povr{ je sestav lja jo kopa -
sti vrho vi in kra{ ke kota nje. Pone kod je ve~ kot 100 vr ta~ na km2, na manj ~istih apnen cih pa manj. Na
Kra su, na pri mer, izsto pa obmo~ je med Lipi co in Se`a no z go sto to kar 150 vr ta~ na km2, pri Mar kov{ ~i -
ni v Pod graj skem podo lju pa jih je celo 240 na km2. Vrta ~e so pogo stej {e na raz po ka nih, tek ton sko pre tr tih
obmo~ jih (Na tek s so de lav ci 1983; [u{te ri~ 1984; Fridl s so de lav ci 1996; Gams 2000; ^ar 2001).

Sli ka 3: Viso ki skal ni ~oki pri Pred me ji na Trnov skem goz du.
Glej angle{ ki del pris pev ka.

Po vr{ je na apnen cu je pogo sto mo~ no zakra se lo, zato ga je tudi na neko li ko bolj urav na nih obmo~ -
jih te` ko obde lo va ti. Naj manj {e kra{ ke obli ke so ̀ le bi ~i, vzpo red ne drob ne raz je de, ki jih na goli ska li v sme ri
naj ve~ je ga strm ca izdol be pada vin ska voda. Na podo ben na~in vzdol` raz pok in manj odpor nih delov kam -
ni ne nasta ja jo tudi {krap lje. Pone kod je kam ni na tako mo~ no zakra se la, da iz povr{ ja izsto pa jo {te vil ni
skal ni ~oki, na pobo~ jih in sle me nih pa je pogost kam nit svet z gru{ ~em, ime no van gri ̀ a (Gams 2003).

Ap nen ~e ve ska le, ki so na povr{ ju izpo stav lje ne kemi~ ne mu raz tap lja nju, ima jo drob no raz ~le nje no
in hra pa vo povr {i no, apnen ~e ve ska le, ki le`i jo v pr sti, pa ima jo glad ko ozi ro ma zaob lje no povr {i no. Zara -
di tega lah ko povsod, kjer je zara di delo va nja ~lo ve ka ero zi ja odne sla prst, ugo to vi mo, do kate re vi{i ne je
neko~ segal pokrov prsti (Gams 1971). Na ta na~in lah ko skle pa mo tudi o in ten ziv no sti ero zi je prsti, ki
je na kra su pogo sto spre gle dan geo morf ni pro ces, saj voda vse sko zi spi ra prst v pod zem lje. Inten ziv no -
sti spi ra nja prsti v pod zem lje se pogo sto pre ma lo zave da mo. Pose bej mo~ no povr {in sko spi ra nje prsti je
na str mih pobo~ jih ob nali vih, zato so opu{ ~e ni vino gra di pogo sto pra ve kam ni te pu{ ~a ve (Hr va tin s so -
de lav ci 2006).

Ero zi jo prsti na kra su ugo tav lja mo posred no. Na rav nih kra{ kih trav ni kih kame nje obi ~aj no moli od
20 do 30cm iz zem lje in tolik {en je tudi u~i nek ero zi je. V vi no gra dih je ero zi ja obi ~aj no mno go ve~ ja. Dom -
ne va jo, da je bila ero zi ja prsti na kra su v raz li~ nih zgo do vin skih obdob jih raz li~ na. Po pose ku goz da in
ob prvem ora nju je bila hitra, poz ne je pa se je posto po ma upo ~a sni la. Na nji vah in vino gra dih jugovzhod -
ne Slo ve ni je je bilo ugo tov lje no, da se prst v pov pre~ ju zni ̀ u je kar za 1cm na leto (Hro vat 1953), pov pre~ no
pa se v Slo ve ni ji let no spro{ ~a od 3 do 5 ton prsti na hek tar obde lo val nih zem lji{~ (Ko mac in Zorn 2005).

Na dolo mit nem kra su so zna ~il ne kra{ ke relief ne obli ke red kej {e, zato je tovrst ni kras navad no manj
izra zit od apne ni{ ke ga. Zna ~il ne so pli tve suhe doli ni ce, ime no va ne dol ci. Poleg kemi~ ne ga raz tap lja nja
kam ni ne sta na dolo mi tu pomemb ni {e ero zi ja in denu da ci ja, zato je dolo mit ni kras mar sik je podo ben
re~ no-de nu da cij ske mu relie fu in ga tudi ime nu je mo flu vio kras (Ko mac 2003).

Sli ka 4: Zna ~il na dela na vrta ~a.
Glej angle{ ki del pris pev ka.

Po vr{ je na kar bo nat nih kam ni nah je pra vi lo ma manj pri mer no za kme tijs tvo. Obde lo va nje zem lje je
bilo zara di drob ne raz ~le nje no sti in kam ni to sti povr{ ja ved no pove za no z ve li ki mi vla ga nji v me lio ra ci -
je zem lji{~. Zadost na debe li na prsti, ki omo go ~a ure di tev njiv, je le na dnu raz no vrst nih kra{ kih kotanj,
po suhih in sle pih doli nah ter na zakra se lih pla no tah. V pre te klo sti so si ljud je sku {a li pri de lo val ne raz -
me re izbolj {a ti s treb lje njem kame nja s kra{ ke ga povr{ ja. ^e so `ele li kosi ti, so mora li odstra ni ti kame nje
v vi {i ni prsti, kjer pa so `ele li ora ti, so mora li pose ~i glob lje v prst: 20 do 30 cm pri `elez nem plu gu in do
50 cm pri rigo la nju. Odbi to kame nje so odvr gli v brez na in udor ni ce, ga zme ta li na kupe, ali iz nje ga zgra -
di li suhe zido ve (Gams 1987b).

Med naj bolj raz {ir je ne melio ra ci je na kra su spa da ure ja nje vrta~, kjer so pose gli tudi v nji ho vo obli -
ko, zato so nasta le tako ime no va ne »de la ne« vrta ~e; z ve li ki mi pose gi so nasta li tudi dela ni trav ni ki in orne
tera se s {kar pa mi. Kako obse` no je bilo nek daj treb lje nje kra{ ke ga povr{ ja, lah ko skle pa mo po odbi tem
kame nju, ki je zlo ̀ e no v {kar pe in zido ve, pone kod pa tudi v grob lje. Tak {ni kam ni ti zido vi pogo sto obda -
ja jo dela ne vrta ~e, v ka te rih so bile skrom ne nji vi ce. Na ta na~in so tudi varo va li pri de lek pred `ivi no na
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pa{i. Pogo sto so z vsa ke ga m2 ure je ne ga zem lji{ ~a odstra ni li ve~ sto kg kame nja. Na Diva{ kem kra su ima
tri ~etr ti ne v zi do vih vgra je nih kam nov zna ke, da so bili odbi ti (Gams 1991; Klad nik 1998b).

Dno dela nih vrta~, ki ima jo glad ka pobo~ ja in oster, nena ra ven pre hod pobo~ ja v dno, so urav na li s prst -
jo, ki so jo nagreb li s po bo ~ij in bli` nje oko li ce. V njih so se naj dlje ohra ni le nji ve in trav ni ki. V pre te klo sti
je bila ostra meja med otreb lje ni mi trav ni ki in neo treb lje ni mi pa{ni ki, kjer je kame nje zav ze ma lo tudi ~ez
polo vi co povr{ ja. Dela ne vrta ~e so bile nek daj pomem ben del tra di cio nal ne kul tur ne pokra ji ne, zdaj pa
so pove ~i ni opu{ ~e ne, ozi ro ma so v njih trav ni ki ali pa{ni ki. Pogo sto so jih ogra di li s su hi mi zido vi. Na kata -
str skem na~r tu za vas Lokev na Kra su je bilo v 19. sto let ju vri sa nih kak {nih sto okro gla stih ograd, ki so
nji vi ce varo va le pred `ival mi, spi ra njem de` ja in ero zij skim delo va njem bur je. V Kraj ni vasi je bila »de -
la na« dobra polo vi ca vseh vrta~ (Gams 1987a).

Sli ka 5: Nek da nje ro~ no treb lje nje kra sa pri Suhor ju v Beli kra ji ni.
Glej angle{ ki del pris pev ka.

Sli ka 6: Mo~ no kam ni ta prst na nji vi pri Lok vi ci na Kra su.
Glej angle{ ki del pris pev ka.

Sli ka 7: Debe le rde ~e ilov na te gli ne pri Cika vi v Gro su pelj ski kot li ni.
Glej angle{ ki del pris pev ka.

Sli ka 8: Vsa ko let na popla va na Pla nin skem polju.
Glej angle{ ki del pris pev ka.

Sli ka 9: Navi dez rav na Bela kra ji na je v re sni ci mo~ no zakra se la in drob no raz ~le nje na pokra ji na.
Glej angle{ ki del pris pev ka.

Prst, ki pre kri va kra{ ko povr{ je, je nee na ko mer no debe la in iz nje pogo sto {tr li kame nje. Nee na ko -
mer na debe li na prsti je naj ve~ ji ome ji tve ni dejav nik za obde lo va nje zem lji{~ na kra su. Na kra su
pre vla du je jo rend zi ne in rja ve pokar bo nat ne prsti, ki so pogo sto mo~ no izpra ne in vse bu je jo malo kar -
bo na tov. Na apnen cu z ro ̀ en ci je raz vi ta bolj kisla in pe{ ~e na prst, ki ji doma ~i ni pra vi jo kre me ni ca, na
~istej {ih apnen cih pa ilov ka. V osred njem hori zon tu kre me ni ce so pedo lo gi pri razi ska vah ugo to vi li od
56 do 75% kisle ga SiO2, v ilov ki pa le od 49 do 57%. Dele` gli ne nih del cev v is tem hori zon tu je prib li` -
no enak: v kre me ni ci od 56 do 75%, v ilov ki pa od 49 do 75%. Ugod na last nost kra{ ke jero vi ce je veli ka
mno ̀ i na koloid nih del cev, zara di kate rih lah ko v sebi zadr ̀ u je ve~ jo koli ~i no vode. To spo sob nost v pre -
cej{ nji meri zmanj {u je jo ve~ ji kam ni ti del ci, ki se v ob de la nih kra{ kih prsteh v ve li ki meri pojav lja jo zara di
odbi ja nja kame nja ob melio ra ci jah (Hro vat 1953; Gams 1974).

Ko so kmet je na pol go lem kra su izkr ~i li gozd, je bila kr~e vi na upo rab na le za pa{o. Danes se komaj
zave da mo, da so mora li kme to val ci ve~i no povr {in za nji ve in trav ni ke tako reko~ iztr ga ti kra su. Kako obse` -
no je bilo nek daj treb lje nje kra{ ke ga povr{ ja, lah ko skle pa mo po odbi tem kame nju, zlo ̀ e nem v {kar pe in
zido ve.

Do 2. sve tov ne voj ne je pre vla do va lo ro~ no treb lje nje, pri kate rem so otre bi li tudi do 200 kg kame nja
na kva drat ni meter zem lji{ ~a. Obseg tak {nih melio ra cij je bil skro men in pove ~i ni ome jen na zem lji{ ~a
v ne po sred ni bli ̀ i ni biva li{~ (Gams, Lovren ~ak in Ingo li~ 1971).

Po 2. sve tov ni voj ni se je za~e lo obdob je stroj ne ga treb lje nja ob pomo ~i bagrov in bul do ̀ er jev (Hr -
va tin 1985). Stroj ne melio ra ci je trav ni ka so ~asov no in delov no zah te ven posto pek, ki pona va di obse ga
nasled nje faze:
• se~ nja goz da,
• izrav na va povr{ ja s te` ki mi bul do ̀ er ji,
• ro~ no treb lje nje manj {e ga kame nja,
• stroj ni izkop in dovoz prsti,
• stroj na izrav na va prsti.

V tre banj skem delu Suhe kra ji ne so na pri mer do leta 1990 pri ~i{ ~e nju 2100ha zem lji{ ~a odstra ni li
41.000m3 kame nja ozi ro ma 19,7m3 ali 5 ton z vsa ke ga hek tar ja. Pri stroj nem odbi ja nju skal osta ne jo v pr -
sti {te vil ni skal ni del ci, odkru{ ki, ki zmanj {u je jo spo sob nost prsti za zadr ̀ e va nje vode in pos pe {u je jo su{nost
(Gams 2003).
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Ker so kar bo nat ne kam ni ne pre pust ne za vodo, kme tij ska zem lji{ ~a v ve ge ta cij ski dobi pogo sto pri -
za de ne jo su{e. Pomanj ka nje povr {in ske vod ne mre ̀ e one mo go ~a kakr {no ko li obli ko nama ka nja. Su{nost
prsti dodat no pove ~u je kam nin ski dro bir, ki je zara di treb lje nja pogo sto pome {an v pr sti. Zara di su{e so
na kra{ kih tleh pogo stej {i tudi po`a ri (Ogrin 2002).

V li te ra tu ri lah ko zasle di mo tudi opi se manj pri mer nih narav nih raz mer za kme to va nje na kra su v dru -
gih dr`a vah. He in sode lav ci (1998) so naved li {te vil ne ovi re, s ka te ri mi se sre ~u je kme tijs tvo v ki taj ski
pokra ji ni Guiz hou. Med nji mi so izpo sta vi li niz ko alkal nost prsti, sla bo rodo vit nost, po~a sno tvor je nje
prsti, tanek sloj prsti in nje no veli ko ero zi jo, ki je naj ve~ ja v bolj namo ~e nih pre de lih, pove ~a pa jo tudi ~ez -
mer na se~ nja. Prav tako so izpo sta vi li dostop nost do vod nih virov, ki je zara di pod zem ne ga odte ka nja vode
zelo ote ̀ e na in zato »…voda posta ne tako dra ga kot je naf ta…«. Tudi v pri me ru ome nje ne kitaj ske pokrajine
je zna ~il no, da je dele` kme tij skih zem lji{~ maj hen (od 5 do 10%). Urich (1989) je opo zo ril, da je na~r -
to va nje na obmo~ ju trop ske ga kra sa dru ga~ no od dru gih trop skih obmo ~ij in zah te va poseb ne ukre pe.
Izpo sta vil je zago tav lja nje pod zem nih vod nih zalog, zadr ̀ e va nje povr {in ske vode, nenad zo ro va no odla -
ga nje odpad kov in splo {no ran lji vost eko si ste ma. Zara di gorov ja in/ali kra{ ke ga povr{ ja ima jo slab {e raz me re
za kme tijs tvo tudi dr`a ve na zaho du Bal kan ske ga polo to ka (Volk, Red nak in Erja vec 2010).

3 Meto do lo gi ja
Za opre de lje va nje kazal ni ka kras, dolo ~a nje manj pri mer nih obmo ~ij za kme tijs tvo gle de na kazal nik kras
in ugo tav lja nje pove za no sti med kra{ ki mi kam ni na mi in prst mi smo naj prej dolo ~i li kra{ ke lito lo{ ke in
pedo lo{ ke eno te.

Vi so ka stop nja pove za no sti med kra{ ki mi kam ni na mi, na kate rih teme lji kazal nik kras, in kra{ ki mi
prst mi, ki zado{ ~a jo pogo jem za kri te ri je iz sklo pa prsti, bi namre~ pome ni la, da bi se spor na (iz pad la)
kme tij ska zem lji{ ~a `e z us trez no (smi sel no) upo ra bo lito lo{ kih enot lah ko uvr sti la med manj pri mer na
obmo~ ja za kme tijs tvo, zato uved ba nove ga kri te ri ja, torej kazal ni ka kras, ne bi bila nuj na. Za vsa ko posa -
mez no pedo lo{ ko eno to je namre~ mogo ~e ugo to vi ti, ali v splo {nem (v pov pre~ ju) zado{ ~a pogo jem vsaj
ene ga od kri te ri jev iz sku pi ne prsti (pre pust nost, tek stu ra in kam ni tost, glo bi na pre ko re ni nje no sti, kemi~ -
ne last no sti in vla` nost no rav no ves je prsti) za uvr sti tev k manj pri mer nim obmo~ jem za kme tijs tvo. Pri
kazal ni ku glo bi na pre ko re ni nje no sti prsti je na pri mer mej na vred nost 30 cm, kar pome ni, da vsi tipi prsti
ozi ro ma pedo lo{ ke eno te, pri kate rih glo bi na pre ko re ni nje no sti obi ~aj no ne pre se ga 30cm, ustre za jo meri -
lom za uvr sti tev k manj pri mer nim obmo~ jem za kme tijs tvo. Taki mej ni meri li sta {e, na pri mer, da mora jo
del ci gli ne clay pre se ga ti 60% ali da mora jo kam ni ti izdan ki sega ti ve~ kot 15 cm iznad prsti.

Vek tor ski podat kov ni sloj s kra{ ki mi kam ni na mi (Zem lje vid tipov kam nin…2012) smo pri pra vi li na
pod la gi vek tor ske ga slo ja Lito lo{ ka kar ta 1 : 250.000, ki smo jo izde la li na pod la gi vek tor ske Lito stra ti graf -
ske kar te Slo ve ni je (Li to stra ti graf ska kar ta…2007; revi zi ja 2011), ki jo je po naro ~i lu Agen ci je Repub li ke
Slo ve ni je za oko lje pred vsem na pod la gi vek to ri zi ra nih geo lo{ kih kart Slo ve ni je v me ri lu 1 : 25.000 iz de -
lal Geo lo{ ki zavod Slo ve ni je.

Kra{ ke kam ni ne sestav lja jo nasled nje eno te:
• masi ven apne nec,
• pla sto vit apne nec,
• plo{ ~ast apne nec,
• lito tam nij ski apne nec,
• apnen ~ev kon glo me rat,
• apne nec in dolo mit,
• kra{ ka ilo vi ca,
• dolo mit,
• kar bo nat no-kla sti~ ne kam ni ne.
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Sli ka 10: Kra{ ke kam ni ne v Slo ve ni ji. p
Sli ka 11: Kra{ ke prsti v Slo ve ni ji. p p. 92
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Vek tor ski podat kov ni sloj s kra{ ki mi prst mi smo pri pra vi li na pod la gi vek tor ske ga slo ja Pedo lo{ ka kar -
ta 1 : 250.000, ki so ga izde la li v In fra struk tur nem cen tru za pedo lo gi jo in vars tvo oko lja (TIS/ICPVO –
Infra struk tur ni cen ter za pedo lo gi jo in vars tvo oko lja, Bio teh ni{ ka fakul te ta Uni ver ze v Ljub lja ni, Ljub -
lja na 1999–2011). Izbra li smo tiste prsti, ki s svo ji mi zna ~il nost mi ustre za jo meri lom vseh petih evrop skih
splo {nih bio fi zi~ nih kri te ri jev iz sklo pa prsti.

Kra{ ke prsti sestav lja jo nasled nje eno te:
• lito sol,
• rend zi na na apnen cu in dolo mi tu,
• rend zi na na apnen cu in dolo mi tu ter rja va pokar bo nat na tla,
• rend zi na na apnen cu z ro ̀ en ci,
• rja va pokar bo nat na tla na apnen cu in dolo mi tu,
• rja va pokar bo nat na tla na apnen cu z ro ̀ en ci,
• rde ~e rja va tla (ter ra ros sa), ilov ka,
• rde ~e rja va tla (ter ra ros sa), kre me ni ca,
• izpra na tla na apnen cu in dolo mi tu,
• izpra na tla na apnen cu, akri~ na,
• izpra na tla na kon glo me ra tu.

Pri pra vi li smo kon tin ge~ no tabe lo, ki pri ka zu je, koli ko kra{ kih prsti je na kra{ kih kam ni nah in koliko
na nekra{ kih kam ni nah, ozi ro ma koli ko kra{ kih kam nin je pod kra{ ki mi prst mi in koli ko pod nekra{ ki -
mi prst mi (pre gled ni ca 1).

Na teme lju frek ven~ ne distri bu ci je smo naj prej izra ~u na li sta ti sti~ ni kazal nik hi2, iz nje ga pa sta ti sti~ -
na kazal ni ka r2 (de ter mi na cij ski koe fi cient) in r (ko re la cij ski koe fi cient), ki pri ka zu je ta stop njo pove za no sti.

Na podo ben na~in smo pri pra vi li tudi kon tin gen~ no tabe lo samo za kme tij ska zem lji{ ~a s kra{ ki mi
kam ni na mi in prst mi (pre gled ni ca 2).

4 Rezul ta ti za vsa zem lji{ ~a
V Slo ve ni ji, ki meri 20.273km2, je 9142km2 (45,1%) povr{ ja s kra{ ki mi kam ni na mi in 7975km2 (39,3%)
s kra{ ki mi prst mi.

@e sama raz po re di tev kra{ kih kam nin in kra{ kih prsti ka`e na nji ho vo mo~ no pove za nost. Iz kon tin -
ge~ ne tabe le (pre gled ni ca 1) je raz vid no, da je kar 91,8% kra{ kih prsti na kra{ kih kam ni nah in da je 85,2%
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Pre gled ni ca 1: Kon tin gen~ na tabe la s kra{ ki mi kam ni na mi in prst mi.

kam ni ne in prsti ne kra{ ke kam ni ne kra{ ke kam ni ne sku paj
ha ha ha

ne kra{ ke prsti 1.047.467 182.290 1.229.757
kra{ ke prsti 65.574 731.955 797.529
sku paj 1.113.041 914.245 2.027.286

% % %
ne kra{ ke prsti 85,2 14,8 100,0
kra{ ke prsti 8,2 91,8 100,0
sku paj 54,9 45,1 100,0

ne kra{ ke prsti 94,1 19,9 60,7
kra{ ke prsti 5,9 80,1 39,3
sku paj 100,0 100,0 100,0

ne kra{ ke prsti 51,7 9,0 60,7
kra{ ke prsti 3,2 36,1 39,3
sku paj 54,9 45,1 100,0

sta ti sti~ ni kazal ni ki iz 32.365.580 ce lic
hi2 18.513.792,64
r2 0,5708
r 0,7555
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nekra{ kih prsti na nekra{ kih kam ni nah. Hkra ti je 80,1% kra{ kih kam nin pod kra{ ki mi prst mi in kar 94,1%
nekra{ kih kam nin pod nekra{ ki mi prst mi.

Sku paj 36,1% Slo ve ni je sestav lja kom bi na ci ja kra{ kih kam nin in kra{ kih prsti, 51,7% Slo ve ni je pa je
kom bi na ci ja nekra{ kih kam nin in nekra{ kih prsti, kar je sku paj kar 87,8%. To pome ni, da gle de na uporab -
lje ne podat ke na vse ga 12,2% povr{ ja Slo ve ni je ni nave de nih kom bi na cij, ali dru ga ~e, da se komaj na dese ti ni
povr{ ja Slo ve ni je pre ple ta jo kra{ ke kam ni ne in nekra{ ke prsti ozi ro ma nekra{ ke kam ni ne in kra{ ke prsti.

Vi so ko stop njo pove za no sti potr ju je tudi kore la cij ski koe fi cient r, ki smo ga na pod la gi ve~ kot 32 mi -
li jo nov kva drat nih celic z os nov ni co 25m izra ~u na li iz hi2. Vred nost kore la cij ske ga koe fi cien ta r je 0,7555.
Tako hi2 kot r (pre gled ni ca 1) znat no pre se ga ta mejo nju nih teo re ti~ nih vred no sti pri tve ga nju 0,01, zato
lah ko s tve ga njem 1% ozi ro ma z go to vost jo 99% skle pa mo, da sta pro stor ski raz po re di tvi kra{ kih kam -
nin in kra{ kih prsti sta ti sti~ no zna ~il no pove za ni.

5 Rezul ta ti za kme tij ska zem lji{ ~a
V prej{ njem poglav ju smo ugo tav lja li pro stor sko pove za nost med kra{ ki mi kam ni na mi in prst mi za vsa
zem lji{ ~a v Slo ve ni ji, v tem pa le za kme tij ska zem lji{ ~a. V Slo ve ni ji je 6640km2 kme tij skih zem lji{~ (32,8%),
od tega jih je 1927 km2 (29,0%) na kra{ kih kam ni nah in 1438km2 (21,7%) na kra{ kih prsteh.

@e sama raz po re di tev kra{ kih kam nin in kra{ kih prsti ka`e na nji ho vo mo~ no pove za nost. Iz kon tin -
ge~ ne tabe le (pre gled ni ca 2) je raz vid no, da je kar 90,8% kra{ kih prsti na kra{ kih kam ni nah in da je 88,1%
nekra{ kih prsti na nekra{ kih kam ni nah. Hkra ti je 67,8% kra{ kih kam nin pod kra{ ki mi prst mi in kar 97,2%
nekra{ kih kam nin je pod nekra{ ki mi prst mi. To so torej raz mer ja, ki velja jo za kme tij ska zem lji{ ~a na kra{ -
kih kam ni nah in prsteh v Slo ve ni ji.

Vi so ko stop njo pove za no sti potr ju je tudi kore la cij ski koe fi cient r, ki smo ga na pod la gi ve~ kot 32 mi -
li jo nov kva drat nih celic z os nov ni co 25m izra ~u na li iz hi2. Vred nost kore la cij ske ga koe fi cien ta je 0,7159.
Tako hi2 kot r (pre gled ni ca 2) znat no pre se ga ta mejo nju nih teo re ti~ nih vred no sti pri tve ga nju 0,01, zato
lah ko s tve ga njem 1% ozi ro ma z go to vost jo 99% skle pa mo, da sta pro stor ski raz po re di tvi kra{ kih kam -
nin in kra{ kih prsti sta ti sti~ no zna ~il no pove za ni.

To pome ni, da sta pro stor ski raz po re di tvi kra{ kih kam nin in prsti sta ti sti~ no zna ~il no pove za ni tako
v ce lo ti, za vsa zem lji{ ~a (0,7555), kot tudi samo za kme tij ska zem lji{ ~a (0,7159), ozi ro ma, da med kore -
la cij ski ma koe fi cien to ma ni pomemb ne raz li ke.

Pre gled ni ca 2: Kon tin gen~ na tabe la kme tij skih zem lji{~ s kra{ ki mi kam ni na mi in prst mi.

kam ni ne in prsti ne kra{ ke kam ni ne kra{ ke kam ni ne sku paj
ha ha ha

ne kra{ ke prsti 458.045,19 62.114,69 520.159,88
kra{ ke prsti 13.184,19 130.611,81 143.796,00
sku paj 471.229,38 192.726,50 663.955,88

% % %
ne kra{ ke prsti 88,1 11,9 100,0
kra{ ke prsti 9,2 90,8 100,0
sku paj 71,0 29,0 100,0

ne kra{ ke prsti 97,2 32,2 78,3
kra{ ke prsti 2,8 67,8 21,7
sku paj 100,0 100,0 100,0

ne kra{ ke prsti 69,0 9,4 78,3
kra{ ke prsti 2,0 19,7 21,7
sku paj 71,0 29,0 100,0

sta ti sti~ ni kazal ni ki iz 32.365.580 ce lic
hi2 5.445.170,517
r2 0,5126
r 0,7159

96

Sli ka 14: Kata str ske ob~i ne z vsaj dve ma tret ji na ma kme tij skih zem lji{~ zno traj manj pri mer nih obmo ~ij za kme tijs tvo gle de na kri te rij kras. p
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6 Sklep
Pri celo vi tem vred no te nju kme tij skih zem lji{~ mora mo upo {te va ti kazal nik kras, saj so za kra{ ko povr{ -
je zna ~il ne poseb ne pri de lo val ne raz me re. Kljub dokaj veli ki namo ~e no sti kra sa v Slo ve ni ji vodo pre pust nost
kra{ kih kam nin in pre vla du jo~ pod zem ni odtok ote ̀ u je ta pre skr bo z vodo. Zara di niz ke vseb no sti netop -
nih sesta vin v kam ni ni na apnen cu prst nasta ja po~a sne je kot na dru gih kam ni nah, poleg tega je na kra{ kih
goli ~a vah pogo sta ero zi ja. Zato je povr{ je na kra{ kih kam ni nah pre kri to z raz me ro ma tan ko prst jo, dele`
kam nin ske ga gra di va v njej pa je izred no velik. Kme to val ci so mora li `e od nek daj izbolj {e va ti prst (na
pri mer s treb lje njem kame nja), da bi si vsaj pone kod zago to vi li bolj {e raz me re za kme to va nje.

Kme to va nje ote ̀ u je tudi veli ka ran lji vost kra{ ke ga eko si ste ma. More bit na pre ti ra na raba mine ral nih
gno jil in za{ ~it nih sred stev je lah ko zelo nevar na, saj se sno vi v kra su spi ra jo nepo sred no v pod zem lje, od
tam pa pre ha ja jo v kra{ ke izvi re, ki so na kra su edi ni vir pit ne vode.

Ra zum lji vo je, da je upo {te va nje ome nje nih zna ~il no sti kra{ kih kam nin nuj no pri vred no te nju slo -
ven skih kme tij skih zem lji{~. Kazal nik kras, ki smo ga opre de li li, teme lji na lito lo{ ki sesta vi povr{ ja in upo {te va
obmo~ ja kra{ kih kam nin, to je kam nin, na kate rih je nastal kras. Z njim smo izra ~u na li dele` kra{ ke ga
povr{ ja v slo ven skih kata str skih ob~i nah ter ugo to vi li viso ko stop njo pove za no sti kra{ kih kam nin in kra{kih
prsti. Sled nje upra vi ~u je mo` nost, da bi kazal nik lah ko teme ljil tudi na pri ka zu kra{ kih prsti, dolo ~e nih
s po mo~ jo pedo lo{ ke kar te.

Med manj pri mer na obmo~ ja za kme tijs tvo naj bi se v ce lo ti uvr sti le tiste kata str ske ob~i ne, kjer sta
vsaj dve tret ji ni kme tij skih zem lji{~ na kra{ kih kam ni nah. V Slo ve ni ji je med 2697 ka ta str ski mi ob~i na -
mi 561 ali peti na (20,8%) takih, v ka te rih sta gle de na kazal nik kras vsaj dve tret ji ni kme tij skih zem lji{~
zno traj manj pri mer nih obmo ~ij za kme tijs tvo. Skup na povr {i na kme tij skih zem lji{~ v teh 561 ob ~i nah
je 148.677ha (od tega jih je na kra{ kih kam ni nah 133.122ha), kar je 22,4% vseh kme tij skih zem lji{~ v Slo -
ve ni ji. Med slo ven ske pokra ji ne z naj slab {i mi narav ni mi raz me ra mi za kme tijs tvo uvr{ ~a mo tudi Belo kra ji no
in Suho kra ji no, ki po pred la ga nih osmih evrop skih splo {nih bio fi zi~ nih kri te ri jih sko raj v ce lo ti izpa de -
ta iz manj pri mer nih obmo ~ij za kme tijs tvo, gle de na kazal nik kras pa ne.

V Beli kra ji ni in Suhi kra ji ni je 77 ka ta str skih ob~in, kjer sta ve~ kot dve tret ji ni kme tij skih zem lji{~
na kra{ kih kam ni nah. V Suhi kra ji ni le ena kata str ska ob~i na ali 3,1% ozem lja ozi ro ma 3,0% kme tij skih
zem lji{~ v po kra ji ni ne spa da jo med manj pri mer na obmo~ ja za kme tijs tvo, v Beli kra ji ni pa je tak {nih 6 ka -
ta str skih ob~in, ki obse ga jo 10,6% ozem lja ozi ro ma 16,7% kme tij skih zem lji{~.

Gle de na to, da velik del Slo ve ni je z neu po {te va njem kazal ni ka kras izpa de iz manj pri mer nih obmo -
~ij za kme tijs tvo, je tovr sten kazal nik nujen za dosled no vred no te nje slo ven skih kme tij skih zem lji{~ in s tem
pove za ne mo` no sti pre je ma nja sko raj dese tih mili jo nov evrov sub ven cij Evrop ske uni je.

Do kler bo Evrop ska uni ja k manj pri mer nim obmo~ jem {te la gor ska obmo~ ja (Coun cil regu la tion…1999,
~len 18), neu po {te va nje kazal ni ka kras za Slo ve ni jo kot celo to ne bi bilo tako kri ti~ no, razen za `e ve~ krat
ome nje ni izra zi to kra{ ki pokra ji ni Suha kra ji na in Bela kra ji na, kjer kmet je kljub izra zi to neu god nim mo` -
no stim za kme tijs tvo ne bi pre je ma li sub ven cij za kme to va nje na manj pri mer nih obmo~ jih. ^e pa bi se
kri te ri ji za dolo ~e va nje gor skih obmo ~ij, kamor spa da jo sko raj tri ~etr ti ne Slo ve ni je, zao stri li ali celo odpra -
vi li, bi bili nega tiv ni finan~ ni u~in ki za Slo ve ni jo in {te vil ne kme te zelo veli ki, to pa bi lah ko pomemb no
vpli va lo na pro pa da nje kul tur ne pokra ji ne in depo pu la ci jo znat ne ga dela slo ven ske ga ozem lja.

Ka zal nik kras torej omo go ~a, da Slo ve ni ja tudi ob novih kri te ri jih za dolo ~a nje manj pri mer nih obmo -
~ij za kme tijs tvo ohra ni ali upra vi ~e no celo malen kost no pove ~a dele` kme tij skih zem lji{~ na manj pri mer nih
obmo~ jih, s tem pa tudi vi{i no evrop skih sred stev za nji hov raz voj.

7 Zahvala
Prispevek temelji na raziskovalni nalogi Kras kot kazalnik manj ugodnih obmo~ij za kmetijstvo v Slove -
niji, ki jo je financiralo Ministrstvo za kmetijstvo, gozdarstvo in prehrano.

8 Lite ra tu ra
Glej angle{ ki del pris pev ka.
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