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The aim of the paper is an attempt to demonstrate the need to reevaluate some
simplifying views of the influence collectivization exerted on soil loss processes
in agricultural landscape, which indiscriminately suggest the increase of intensity
of such processes after collectivisation. Single parameters of soil loss process con-
trolled by man, relevant to land use patterns in the pre- and post-collectivization
periods using evaluations of two model territories were analysed. Results of
analysis indicate that after collectivization changes of numerous parameters, in
spite of prevailing estimates, caused the decrease of soil loss processes on many
places. Evaluation of agro-technology from the viewpoint of susceptibility to the
soil loss process was also considered. The obtained results revealed that the col-
lectivization process or the method of farming under collectivization can be in no
way one-sidedly and indiscriminately blamed of increased rate of the soil loss
process in comparison with the pre-collectivisation era. Reliable comparison of
the effect of the land use changes on soil loss processes calls for individual ap-
proach taking into consideration the particular circumstances in each case.

Key words: soil loss process, agricultural landscape, collectivization, land use
pattern, changes of soil loss process intensity controlled by man

INTRODUCTION

The issue of assessment of the effect of land use changes on hydrological
and geomorphological processes has been one of the concerns of experts for
many years. Essentially, it is the comparison between the use of farm land with
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a narrow plot pattern in private ownership with that of land in collective (co-
operative) ownership and a pattern composed of large blocks or fields. The dif-
ference between the two types of pattern concerns rather more dissected land-
scape types, as the private ownership (estates) with a large field pattern existed
in more fertile lowland positions long before collectivization.

Slovakia is a text-book example of a territory where distinct changes in
farming occurred in a relatively short time. First of all, there was what is called
the collectivization process, which took place from the beginning of the 1950s
to the end of the 1960s and in some isolated cases also later.

The aim of the paper is to identify and analyse some, so far not frequently
studied, aspects of evaluation of the changes of susceptibility to soil loss proc-
esses as the result of different farming practices. The interpretation of the influ-
ence of the presented aspects on the soil loss processes should provide an idea
of how complicated is the assessment of changes in the intensity of soil loss
processes in agricultural landscape in dependence on different ways of manage-
ment and it should also point to the drawbacks of the often simplified and still
used methodology of such evaluations.

Unfortunately, the big and often objective drawback is the academic essence
of the considerations of the changes in the rate of the soil loss process before
and after the collectivization period. Relevant data, which might make it possi-
ble, even indirectly, to assess the size and rate of the soil loss processes in the
pre-collectivization period are missing. Consequently, the work of scientists is
limited to more or less precise reflections sporadically supported by indirect
evidence.

THE PRESENT STATE OF THE RESEARCH ON THE ISSUE

The prevailing majority of the existing theories, methodologies and models
dealing with the soil loss process on slopes (water soil erosion) are limited to
the issue of intensity and effect of rain, influence of the relevant morphometric
and soil parameters and the character of vegetation cover. These procedures are
mostly applicable to the individual slopes. For more detailed studies see Minar
and Hofierka (1992), Solin (1994), Solin and Lehotsky (1996), Hofierka and
Sdari (1996), Stankoviansky et al. (2000).

Generally, the idea of an increase of the runoff and soil loss processes in
farming landscape with the large field pattern as it is presented on a particular
example by Solin and Cebecauer (1998), prevails. At first glance this has its
logic. But considering all aspects, which accompany the process of collectiviza-
tion, 1.e. not only the traditionally quoted change: the increased length of fields,
the idea of an increase of runoff and soil loss increase in the collectivized agri-
cultural landscape becomes questionable.

Stankoviansky (2000) asserts that as a result of collectivization the structural
changes in use of the agricultural landscape inherited from the time of the
“kopanitze” colonization increased. Stehlik (1981) also mentioned the fact that
the system of pre-collectivization arrangement of agricultural landscape is no
guarantee of reduced soil loss. He asserts that if the horizontal tillage is consis-
tently applied, he intensity of erosion on the large-block arrangement typical for
collectivization should decrease by about 30-40 % in comparison with the value



of erosion existing before collectivization. According to Stehlik the value of
erosion depends on the arrangement of arable land in the pre-collectivization
period. Java et al. (1981) point to the negative effect of the small-area arrange-
ment of the agricultural landscape. These authors consider negative measures
such as excessive tillage of the land in unsuitable positions, division of plots on
the dividing lines of slopes and foothills in the direction of inclination because
of their different fertility, tillage down the slope, accessibility for transport,
which caused reduction of the landscape’s retention capacity and accelerated
the runoff. Even the effects of ideology on the individual concepts (apology for
social collective agriculture on the one side and not quite justified criticism of
the previous forms of management on the other) is ignored, it must be admitted
that the above mentioned concepts of the then top experts did not rely on preju-
dice, but were based on knowledge and analysis of reality.

It is then obvious, that the opinion on the effect of way of tillage is not alto-
gether uniform.

IDENTIFICATION OF BASIC NOTIONS

This paper is focused on the evaluation of hydrological and geomorphologi-
cal aspects of different methods of agricultural use of landscape. The basic rele-
vant hydrological process in relation to the theme (change of the method of use
of agricultural landscape) is the runoff, the basic relevant geomorphological
process is soil loss, here specified as the process induced by water in different
forms, that is different forms of erosion. The differentiation of the surface run-
off in the sense of hydrological and soil loss processes on the slopes outside the
permanent river networks is essentially only formal. Within such a single proc-
ess two basic processes are initiated: surface runoff and soil loss, formally dis-
tinguished and studied by several sciences: hydrology, geomorphology, and pe-
dology. For the sake of simplification the concept of soil loss will be used.

Two methods of agricultural land use in the framework of Slovakia are com-

ared:
4 - a small-area pattern of narrow fields or the pre-collectivization method,

- large-area pattern of large blocks or the collectivized method of farming.

Properties of landscape structure controlled by man, which influence
the soil loss processes

Essentially, two kinds of properties, which influence the soil loss processes
are distinguished:

Natural susceptibility of a basin or territory to soil loss processes is consid-
ered a permanent property determined by relevant properties of the elements
and components of the natural landscape. The most quoted properties of the
natural landscape, which determine the soil loss processes should be divided
into those that are generally recognized (inclination, length of slope, physical
properties of the soil-rock complex, rainfall regime and character). The effect of
some other properties (convexness and concaveness of the slopes) is considered
questionable, and the effect of still other properties (convergence and diver-
gence of slopes) can by manifested only in certain specific conditions. With re-
gard to the relative stability of these parameters they will not be given attention
in this paper.



Consequently, if the effect of the land use changes on soil loss processes is
evaluated then the effect of the man-controlled parameters is evaluated, and pre-
cisely the method of land use can be looked at as the most important one.

Before focusing on the hydrological-geomorphological aspects of the indi-
vidual methods of farm land use, a definition of the collectivization process in
relation to land use is necessary. Simplified interpretation of this concept pre-
vails and it mostly includes only the problem of the increased length of fields as
the consequence of enlargement/joining of blocks of arable land, hence logi-
cally the increased intensity of soil loss processes as compared to the pre-
collectivization method of land use.

The interpretation of collectivization offered in this paper is much broader.
Collectivization was essentially a complex process with direct impact on land-
scape and the environment, the economic and social spheres, while it also had a
political dimension, which was the most important one from the point of view
of its protagonists.

This paper is limited to the assessment of the impact of collectivization on
the landscape and environment.

Collectivization did not mean, in terms of changes of landscape, only joining
of small fields into large blocks. It also had other effects, which both directly
and indirectly influenced the intensity of soil loss processes. Collectivization
also included forestation of former fields on steep slopes, which became inac-
cessible for the new heavy farming technology, reduction of field roads, re-
moval of line forms separating the individual fields and cultivation furrows, etc.
The process of transformation of the pattern and method of tillage of the farm-
ing land from the small-scale to large-scale also brought about straightening of
what were originally naturally curved lines (streams, dividing lines between the
fields), which is also sometimes referred to as geometrization (Forman and
Godron 1993).

More detailed analysis of the individual, man-controlled parameters of soil
loss makes possible the following classifications:

- share and structure of eco-stabilizing forms of land use,

- arrangement of fields and line elements,

- method of management.

The share and structure of eco-stabilizing forms of land use

The intensity of the soil loss processes depends on the share of the areas pre-
sent in the basin, which slow down the runoff, that is areas with higher percola-
tion or water-retention capacity (forests, thin forests, and grassland). Such areas
were denoted the eco-stabilizing areas. Apart from their overall share in the ba-
sin’s area, their structure is also important (number, average size, arrangement).

The character of changes of the eco-stabilizing forms of land use were re-
searched in the upper part of the Torysa basins in the south-eastern part of the
Levoca Mountains in castern Slovakia (Hanusin and Lacika 1997). The total
area of the basin is 70 km~ _and the area of the farm land, the subject of a more
detailed study, was 33 km®. This part of the basin was divided into 18 partial
basins.

The eco-stabilizing properties from the viewpoint of intensity of runoff and
soil loss processes were expressed by means of coefficients for each partial ba-
sin for 1949 (pre-collectivization period) and 1989 (culmination of collectiviza-
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tion), The coefficients were evaluated by a 5-grade scale from the smallest to
the largest effect on soil loss processes in the particular territory. The difference
between the summed up value of coefficients in the years in question expressed
the change of the soil loss properties of the territory.

The first coefficient evaluated was that of area of the stabilizing forms. It ex-
presses the share of the total forest area, thin forest area and grassland in the
area of the partial basin. Evaluation of changes revealed that the share of eco-
stabilizing forms increased in the whole territory by 13 % in 1989.

The second coefficient wast that of linkages between the stabilizing forms.
The significance of this coefficient lies in determination of the number of areas
of stabilizing forms in the territory. For instance, 50 % forestation concentrated
into 1 or 2 continuous areas is evaluated differently from that of the same share
of forests in the basin broken into several discontinuous areas. It is obvious that
this parameter also depends on the area of a partial basin. With growing area
the probability of a larger number and larger discontinuity of stabilization areas
also increases. However, with regard to the fact that the same territory in two
time horizons is evaluated (compared) the aspect of area is not important. The
number of stabilizing forms dropped by 21 (to 120) in the whole territory by
1989.

The third and the last coefficient concerns the average size of the stabilizing
form. The average size of the stabilizing form is expressed as the share of the
sums of area and number of the stabilizing forms.

This coefficient alone can be partially distorting as ensues from the relativity
of the concept “average”. The average area of the stabilizing form is the same if
it is one large plus two small areas or three approximately equal large areas.
From the viewpoint of the accumulation capacity of landscape the second alter-
native is more appropriate. With regards to this fact the statement force ot this
co-efficient is of full value only in the context of the two preceding ones.

The resulting value of the landscape’s accumulation capacity in the two time
horizons was obtained by summing up the resulting values of the 5-grade scale
(the sum of three values for each of the analyzed coefficients). The difference
between the obtained values for the years 1989 and 1949 indicates the size of
change in susceptibility to soil loss processes determined by the changes in land
use. If the resulting sum of coefficient values is negative the accumulation ca-
pacity of the territory deteriorated (deterioration of the 1989 situation compared
to 1949), if it equals zero, a more or less stable situation is presumed and fi-
nally, if the values of the resulting sum are positive (n > 0) increased accumula-
tion capacity of the landscape is presumed.

Out of 18 evaluated partial basins the eco-stabilizing properties of the terri-
tory influencing the rate of soil loss processes are practically unchanged in 12
basins (total area 2478 ha that is almost 76 % of the territory). A decrease was
identified on 513 ha that is 16 % of the territory, and the opposite trend, that is
increase was identified on 276 ha or 8 % of the territory.

A similar assessment for other model territories, agriculturally used apart of
the basins of the Trstie brook in the Myjava Hill Land, showed that changes
also occurred here between the years 1955 and 1990 concerning the area of eco-
stabilizing forms of land use. The percentage of forests increased by 7 %, the



9

built-up area increased by 2 %. On the other side, the area of arable land de-
creased by 7 % and the grassland area by 2 % (Hanusin 1998).

In connection with the hydrological function of forest the effect of forest on
the balance of runoff, which is to great extent influenced by the increased natu-
ral accumulation capacity of forest landscape, is generally favourably evaluated.
However, the other positive aspect with regard to the reduction of runoff, that is
increased transpiration of forest as compared to field crops, documented by the
research analysis, for instance, Jiva et al. (1981) or Calders (1993), is less fre-
quently mentioned. This research showed that the total transpiration of forest is
higher than that of field by as much as 13 %. Likewise, the increased intercep-
tion of precipitation by forest trees reduces the amount of water falling on the
soil surface, which along with other preceding factors can eventually signifi-
cantly increase the total volume of water runoff in the forest parts of basin or it
can distribute this runoff over a longer period. This is the reason why foresta-
tion of what was formerly arable land also contributes to reduction of runoff and
consequently, the soil loss risk.

year 1955

year 1990

Fig. 1. Comparison of field road network in part of Tfstie brook basin
(Myjava Hill Land)

ARRANGEMENT OF FIELDS AND LINE ELEMENTS

This parameter displays the most significant changes if compared to the pre-
and post-collectivization periods. The arrangement of fields means the their
size, shape, orientation with respect to land forms (orientation of the field axis
with respect to the prevailing slope inclination above all). The line element is
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the dividing line between the different land use forms (cultivation furrows) and
the network of field roads.

Essential changes of this parameter, which were recorded after collectiviza-
tion include:
- increase of the average size of field as a result of joining several small
fields,
- decrease of the length of line elements in the landscape.

Joining of small fields into large blocks led to the increase of the average
area and in most cases also the length of field. Soil loss processes on such a
field can gain higher intensity (increase of the speed of movement on a longer
track) thanks to the removal of barriers.

The change of the second parameter has an opposite effect: decrease of the
line elements in the landscape. The length of line forms was substantially higher
in the pre-collectivization arrangement of the agricultural landscape, which was
caused by the existence and arrangement of small fields. It is important to pay
attention to the previously seldom considered aspect of the thick network of line
elements in the pre-collectivization agricultural landscape, as an important sys-
tem of privileged soil loss and runoff forms. It was formed by the cultivation
furrows between the field blocks, the field road network and the systems of
older gullies. For instance, in the basin of the Trstie brook in the Myjava Hill
Land the average field road density decreased from 39 m.ha” in the pre-collec-
tivization periods (1955) to 19 m.ha™ in the post-collectivization period (1990).
See Fig, 1 and Hanu8in (1998).

Line elements create in certain way an ephemeral runoff system, which oc-
casionally revives after abundant rainfall or in the period of snow melt. The ef-
fect of such phenomena in the collectivization pattern was limited because of
the smaller number of blocks and dividing lines between them on the one side
and because of regular and efficient planation of the primary gullies by high-
performing agricultural technology on the other.

Analysis of aerial images of a 60 ha area in the middle part of the Trstie ba-
sin showed that there was about 22,000 m of cultivation furrows (dividing lines
between the fields) out of which 77 % percent were oriented along the gradient
line in 1955 while in 1990 there was only about 1800 m (12 times less) of culti-
vation furrows out of which 61 % was oriented along the gradient line. Al-
though the territory is not representative, it is not a rare case either. Such find-
ings point to the potential pronounced decrease of soil loss process in many
places.

The efficiency of this system depends on the density of line elements, their
orientation in respect to the prevailing inclination, on the degree and way of
linking the system or its part to the natural or quasi natural system of streams,
gullies and other relief erosion forms, which secure efficient removal of mate-
rial by the steady stream from the basins in the form of suspended load or its
accumulation outside the field system it originated from. A dense network of
line forms in the pre-collectivization small-block arrangement created favour-
able conditions for soil loss. The “handicap” of shorter field length and short
average track of movement of soil particles in the pre-collectivization pattern
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was substituted within the same pattern by the short average track needed by the
soil particle to reach one of the line elements where there was often increased
probability of a quick efficient soil loss (Fig. 2). Occasional cleaning and main-
tenance of cultivation furrows and roads could not have essentially limited the
soil loss effect of this system. This is how the rate of soil loss in micro-basin
with pre-collectivization structure of small fields could have reached in certain
conditions higher values than the soil loss of the same basins during the large-
block arrangement.
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Comparison of the effect of joined fields on the one side and the decrease of
line form density on the other makes it possible to assess the change (increase,
decrease) of soil loss rate after collectivization in a particular territory.

Obviously, different microtopography controlling surface runoff, percola-
tion, removal of material and its accumulation are important factors of determi-
nation of the soil loss in the pre- and post-collectivization time.

AGROTECHNOLOGY AND MANAGEMENT

Evaluation of the metod of tillage is limited to the issue of making the sub-
soil layer more compact by heavy machines, change of the depth of tillage and
the effect of draining. Factors like species and rotation of crops or fertilization
have undoubtedly also influenced the rate and regime of soil loss but this sub-
ject is not treated here. The negative effect of heavy wheeled technology in
terms of making temporary rills during the collectivization period, as well as the
destructive effect of hoofs of heavy animals on the surface of field roads in pre-
collectivization, should also be mentioned.
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Collectivization was also accompanied by the use of heavy machinery which
gradually compacted the sub-soil layer. It became less permeable, the fact
which most probably contributed to the changes in the runoff and soil loss re-
gimes. The arrival of the heavy and better performing farming technology
though, also meant the enlargement of the average thickness of the tilled layer
as a result of deeper tillage (by 10-20 cm). This is how two contradicting situa-
tions originated in terms of the retention capacity of the tilled landscape: poorly
permeable compact layer and increase of the retention capacity of the top soil as
a result of a larger/thicker tilled soil layer. It means that the soil tilled in this
way in the collectivized landscape can have a higher retention capacity (up to a
certain intensity of rain) than the not compacted soil in the tilled pre-
collectivized landscape. But if the intensity of rain (percolation) exceeds the re-
tention capacity of the tilled layer, the effect of compacted sub-soil, which sup-
ports the accelerated shallow sub-surface runoff appears (Fig. 3).
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Fig. 3. The changes in hydrological functioning of soil due to compacted mould

The direction of tillage is another important agent determining intensity of
soil loss. In the framework of investigation of the tillage direction in the Tistie
basin (terraced fields tilled along the gradient or contour lines) minimum differ-
ences in the share of soil tilled in a certain way before and after collectivization
were found. With the exception of a slight decrease of the share of the terraced
land (from 2.4 % in 1955 to 0.5 % in 1990) in favour of tillage along the con-
tour line, the share of tillage along the gradient line in 1990 remained at the
level of 1955. The absolute areas of the individual directions of tillage was a
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different matter. In the framework of the overall decrease of the area of arable
land from 1955 to 1990 (by 258 ha or 14 %) decrease of the terraced arable land
(-36 ha) tilled long the contour line (-115 ha) and tilled along the gradient line
(-107 ha) was recorded (Hanu8in 1998).

In relation to the soil water regime or its effect on soil loss processes it is
necessary to mention the effect of drainage. Introduction of sub-surface drain-
age systems was one of the frequent interferences into the agricultural landscape
in the pre-collectivization period. The ecological impact of these interferences,
which was in some cases questionable, (inadequate drying of the natural water-
logged and other eco-stabilizing areas, and the like) is not considered here.
There is still about 18 % of the area of arable land (282 ha) drained by sub-
surface installations in the Trstie basin in the Myjava Hill Land. As of 1991
there was a total of about 4,700 km® of drained area, prevailingly arable land, in
Slovakia. Although the efficiency of drainage is low in the majority of cases,
they do drain the moisture from the soil profile, contribute to its accelerated
drying and lower the susceptibility to soil loss. It is another positive contribu-
tion of collectivization from the point of view of soil loss assessment.

CONCLUSION

The aim of this paper is certainly not an effort to replace the popular opinion
that collectivization meant the increased intensity of soil loss processes in agri-
cultural landscape by the opposite statement that collectivization meant de-
crease of the intensity of soil loss processes in landscape. Our effort is to point
to the complexity and ambiguity of the issue. Evaluation of changes of soil loss
intensity as a result of big changes in agricultural landscape use (the same as
evaluation of other phenomena in landscape) requires an individual approach
with consideration of all particulars and conditions rather than application of a
generalizing black and white view.
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Jin Hanufin

HYDROLOGICKE A GEOMORFOLOGICKE ASPEKTY
ODLISNYCH SPOSOBOV HOSPODARENIA
V POCNOHOSPODARSKE] KRAJINE

Slovensko je ucebnicovym prikladom dzemia, na ktorom v relativne kratkom &aso-
vom obdobi dolo k vy¥raznym zmendm v sposobe hospoddrenia v pol'nohospodirskej
krajine v procese tzv. kolektivizdcie, ktory prebehol od zaciatku 50. rokov do polovice
60. rokov minulého storocia, v ojedinelych pripadoch aj neskdr. V podmienkach Slo-
venska ide v podstate o porovnanie sposobu vyuzitia zeme formou prevlddajiceho sak-
romného vlastnictva s patternom malych poli€ok s kolektivnou (prevaZne druZstevnou)
formou vlastnictva, prejavujicou sa patternom velkych blokov polnohospodarskej po-
dy.

V prispevku sa poki$ame poukdzat' na potrebu prehodnotit’ niektoré zjednodusujice
pohlady na vplyv kolektivizdcie na odnosové procesy v poI'nohospoddrskej krajine, kto-
ré pausilne predpokladaji ndrast intenzity takychto procesov po kolektivizdcii. Ob-
jektivnym nedostatkom je absencia dét, ktoré by umoZnili, hoci aj nepriamo, no vo vi¢-
Som rozsahu stanovit velkost' a intenzitu odtokovych, resp. odnosovych procesov
v predkolektiviza¢nom obdobi.

Detailnejdie analyzujeme jednotlivé, ¢lovekom kontrolované parametre odnosu zod-
povedajiice spsobu vyuZitia krajiny v pred- a pokolektivizatnom obdobi na ziklade
hodnotenia dvoch modelovych dzemi (Cast’ Myjavskej pahorkatiny a juhovychodna Cast’
Levoéskych vrchov), a to:

- podiel ekostabilizaénych foriem vyuZitia krajiny,

- usporiadanie liniovych prvkov,

- spOsob agrotechniky.

Vysledky analyzy ukdzali, Ze v mnohych parametroch nastali po kolektivizicii také
zmeny, ktoré napriek prevlddajicim predstavim podmienili pokles intenzity odnoso-
vych procesov po kolektivizdcii. V mnohych pripadoch vzrastol podiel ekostabilizac-
nych foriem (lesy, trvalé travnaté porasty), ktoré zniZujd intenzitu odnosovych proce-
sov,

Rozsah liniovych prvkov (medziblokové brazdy, polné cesty) bol v predkolektivi-
zacnom obdobi vyrazne vyssi. Z velkej Casti prepojeny a husty systém brazd medzi jed-



notlivymi pofami spolu so starSimi vymol'mi vytvdral efemémy efektivny systém odno-
su pddnych astic, Gtinnost’ ktorého bola naviac zndsobend hustou sictou pol'nych ciest.
Priemernd drdha, klord musela absolvovat’ potencidlna pddna Castica, aby dosiahla nie-
ktort z tychto husto sa vyskytujtcich liniovych foriem a ndsledne bola odnesend mimo
svah, bola podstatne kratSia ako priemernd draha, ktord musi prekonat’ potencidlna ¢as-
tica po dlhom svahu, typickom pre pattern vyuZitia kolektivizovanej krajiny.

Hodnotenim spdsobu agrotechniky z hladiska ndchylnosti na odnos sa v pripade
tasti Myjavskej pahorkatiny ukdzalo, Ze smer orby (po vrstevnici alebo po spadnici)
zévisel v predkolektivizadnom obdobi od orientdcie pola. Nepodarilo sa preukdzat’ jed-
noznaéni zdvislost’ medzi tymto parametrom a spdsobom hospoddrenia. Na druhej stra-
ne ndstup a pouZivanie tazkych polnohospodirskych mechanizmov po kolektivizicii
spdsobil zhutnenie podornicia, sic¢asne sa viak zvicSila hlbka orby. Takto sa zvicSila
reten¢nd kapacita orniénej vrstvy pddy, ktord je schopnd zadrzat' viac zraZzok a reduko-
vatl' intenzitu odnosu, ale len do drovne naplnenia retencnej kapacity zoranej vrstvy, po
ktorom sa negativne prejavuje vplyv zhutnenej a menej priepustnej vrstvy.

Vyhodnotenfm ziskanych vysledkov sme dospeli k zdveru, Ze proces kolektivizicie,
resp. spdsob hospoddrenia v kolektivizovanej krajine s typickym patternom, nemozno
v ziadnom pripade hodnotit’ jednostranne a pauilne ako proces, resp. sposob hospodi-
renia podmiefiujici zvy$end intenzitu odnosovych procesov v porovnani s predkolekti-
vizaénym obdobim. Zddrazfiujeme, Ze cielom Studie nebolo dokézal' opak, t. j., Ze
v predkolektivizatnom obdobi bola vieobecne vyssia ndchylnost’ pol'nohospodirske;
krajiny na odnos. Cheeli sme len poukdzat’ na skutotnost, Ze na hodnotenie vplyvu
zmien vo vyuZiti krajiny na odnosové procesy je potrebny individudlny pristup so zoh-
Padnenim konkrétnych krajinnoekologickych podmienok.
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