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Abstract

Traditional agricultural landscapes (TALs) in Slovakia are mosaics of small-scale arable fields and
permanent agricultural cultivations resulting from continuous succession over centuries. The objective
in this paper is to develop a strategy for the protection and management of TAL in the Liptovskd Teplicka
cadastral area, which has mountainous arable land and grassland TALs. Driving forces, threats and
other trends related to these TALs were identified, based on the valuation of land-use changes, socio-
economic and demographic phenomena and on biodiversity and sociological research. The strategy was
oriented towards optimal multi-functional utilization and management of the investigated landscapes.

Shrnuti

Rozvoj strategie ochrany tradicnich zemédélskych krajin zalozené na komplexnim krajinné-
ekologickém hodnoceni (na pfikladu horské krajiny na Slovensku)

Tradiéni zemédélskd krajina je tvorena mozaikovou strukturou extenzivné vyuZivanych maloplosnych
prokil orné piidy a trvalych kultur, které se tu vytvorily plynulou sukcesi trvajici nékolik stoleti. Cilem
studie bylo vypracovat strategii pro ochranu a management tradicni zemédélské kraji v katastrdlnim
tizemi Liptovské Teplicky, které predstavuje typ tradicni horské polné-lucni zemédélské krajiny. Vyzkum
byl zaméreny na zmeény vyuzivani krajiny, hnact sily, ohroZeni a trendy tradiéni zemeédélské krajiny. Ndvrh

strategie je zameéreni na optimdlni multifunkéni vyuziti a ndvrh managementu pro studované tizemd.

1. Introduction

Traditional agricultural landscapes (TALs) are
described as landscapes where traditional sustainable
agricultural practices are currently carried out and
biological diversity is conserved (Harrop, 2007). TALs in
Slovakia comprise a mosaic of small-scale arable fields
and permanent agricultural cultivations, including
grasslands, vineyards and high-trunk orchards
originating from continuous succession over centuries
(Stefunkova, Dobrovodska, 1998). They are significant
as unique islands of species-rich plant and animal
communities. History has recorded many successive
and even devastating landscape changes, which
have barely left any TAL relics today (Benayas and
Bullock, 2012; Marini et al., 2011). These changes are
regarded as a menacing adverse development because
they have engendered loss of diversity, coherence and

identity characteristics of TALs, which are rapidly
vanishing (Antrop, 2005a; Supuka, Stepankova, 2006).
Traditional land-use systems in Europe have mainly
persisted in upland and remote areas where physical
constraints have prevented agricultural modernisation
(Plieninger et al., 2006). The Slovak TAL inventory has
determined the area of delimited TALs at 42,085 ha,
and this comprises merely 0.9% of the entire territory
of Slovakia (Spulerové et al., 2011). However, these
areas are currently not subject to special protection and
trends in declining management and abandonment are
quite apparent.

On the other hand, these landscapes are significant
not only from the biodiversity viewpoint, but they
also have irreplaceable ecological, cultural and
historical values, beneficial for society. For example,
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they play an important role in water retention and
soil erosion control — both important with respect to
climate change.

It is only in recent decades that the link between
traditional European agricultural landscapes and
biodiversity has been investigated and the importance
of European agri-biodiversity recognized (Pedroli
et al., 2007). Case studies involving multidisciplinary
investigation of TALs, landscape history, forces driving
the land-shaping system and land management
methods have been analyzed, together with landscape
preservation strategies. These are of great value from
both nature and heritage conservation perspectives
(Kizos et al., 2010; Petanidou et al., 2008; Cullotta and
Barbera, 2011; Petit et al., 2012, and others). Interest
in maintaining the integrity of traditional landscapes
also emerged from the FEuropean Landscape
Convention (ELC, 2000), following realistic threats of
the loss of traditional landscapes.

The concept of High Nature Value (HNV) agricultural
areas was developed within the Common Agricultural
Policy (EU/1257/99). This ensued from a project for
the European Environment Agency, focused on the
identification of High Nature Value (HNV) farmland
(Andersen et al., 2003; EEA/UNEPE 2004). The
following three types of HNV farmland were defined
(Paracchini et al., 2006):
1. (I) Farmland with a high proportion of semi-natural
vegetation;
2. (II) Farmland with a mosaic of low intensity
agriculture and natural and structural elements; and
3. (III) Farmland supporting rare species or a high
proportion of European or World populations.

Although the HNV concept has not been effectively
implemented in the current Slovak policy, national
authorities have already created an expert platform
to identify HNV indicators and the extent of HNV
farmland (Plassmann, 2013).

The first attempt to identify HNV farmland in
Slovakia was based on remote sensing data and
information on species and habitat type distribution
listed in the Annexes of the Habitat directive (Halada
et al., 2011). In the Slovak Agricultural Agency spatial
attention is currently concentrated only on type I -
species rich grassland. Extensively utilized mosaics
of TALs together with structural elements such as
Forms of Anthropogenic Relief (FAR) represented
by stone walls, terraces and mounds, and natural
elements including field margins, hedgerows, patches
of woodland or scrub and small rivers, form the type II
Farmland with a mosaic of low intensity agriculture.
Type II allocation is based on indicators and

results from the Slovak countryside TAL inventory
of 2009-2011 (Spulerova et al., 2011). This utilized
a combination of land cover and farming system
approaches with research on biodiversity.

The main aim of the research reported here is to
highlight the significance of TALs, their biodiversity
and threats, and to propose the most suitable
management plan through studying the Liptovska
Teplicka pilot area. This area was selected because it
reflects actual land use and management approaches,
natural, socio-economical conditions and TAL
protection and management strategies. TALs in
this Liptovska Teplicka cadastral area consist of
characteristic mosaics of small strip fields and balks in
a preserved cultural-historical landscape.

2. Materials and methods

Research into a cultural landscape is based on holistic
principles, which integrate scientific disciplines.
The trans-disciplinary landscape concept is based
on the following five landscape dimensions; spatial
entity, mental entity, temporal dimension, the inter-
relationship of nature and culture, and systemic
landscape properties (Tress and Tress, 2001). The
landscape is studied as a hierarchical structure to
reduce its extreme complexity to more comprehensive
entities. The most important task in landscape studies
is to define a scale indirectly derived from map surveys
and resolution sampling (Antrop, 2005b). Intensive
interaction between decision makers, researchers and
landscape users is required in TAL studies. Scientific
principles are utilized to understand the processes
and spatial ecological structures and to restore,
maintain and create traditional land use systems
(Vos and Meeks, 1999). Developing instruments for
practice and policy making such as scenario studies,
monitoring systems and implementation of expert
management systems, are highly recommended
(WLO, 1998).

It is essential to understand the spatial and temporal
intersection and interaction of landscape socio-
economic, abiotic and biotic systems, in order to
determine the current trends and threats to agrarian
landscape heritage preservation, and to define TAL
scenarios and management strategies. Herein we
present a methodological approach to develop a
strategy for TAL protection based on a complex
landscape ecological assessment (Tab. 1). We were
inspired by LANDEP methodology (Ruzicka and
Miklos, 1990) and by other methods and case-studies
based on multidisciplinary integration and multi-
scale approaches (Cullotta and Barbera, 2011; Ellis
et. al., 2009; Van Eetvelde and Antrop, 2004).
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Landscape scale/

Landscape - ecological analysis

landscape system Abiotic conditions

Biotic conditions

Socio-economic and cultural conditions

* Geology
* Soils

Cadastral area
*Geomorphology

*Hydrology

* Potential vegetation

*Natural - semi-natural biotopes

* Past and present land cover/land-use

* Socio-economic negative and
positive impact

*Landscape heritage features
* Demographic structure

* Sociological research

¢ Zoological inventory of selected

¢ Land cultivation

¢ Cultural-historical value

¢ Geological substrate
S.elected TAL fauna groups * Traditional techniques
sites * Soils N
* Phyto-coenological inventory * Forms of anthropogenic relief
Landscape - ecological synthesis and evaluation
Selected TAL * Biodiversity and ecological value
sites

Cadastral area * Driving forces and threats to TAL

* Land-use trends ° Cultural-historical value of TAL ¢ Ecological value of TAL

¢ Elaboration of 3 scenarios and consultation with stakeholders

Proposals

* Practical management measures of TAL

Cadastral area

* Strategy for sustainable utilization and protection of TAL

Tab. 1: Methodology of complex landscape-ecological evaluation to develop a protection strategy for traditional

agricultural landscapes

The complex landscape-ecological evaluation consisted
of an analysis of landscape conditions at cadastral area
level (landscape meso-scale) and selected TAL site levels
(micro-scale). Landscape synthesis and assessment
resulted in a strategy and practical measures for TAL
management.

The landscape analysis at the cadastre level was
focused not only on natural landscape components,
land-cover/land-use and socio-economic conditions, but
also included a TAL demographic and cultural heritage
analysis and sociological research. The analysis of
socio-economic conditions was based on the following:
1. Identification of human interaction with natural
resources with positive impact (such as legislative
measures for nature protection, protection of
natural, cultural and historical resources, and
also ecologically significant landscape elements
currently lacking legislative protection); and
2. Those with negative impacts, thus posing threats
to TALs and other natural resources

Demographic conditions were evaluated on the basis
of population age structure, population movements,
economic structure, employment and unemployment,

and educational, ethnic and religious population
structure. The sociological research on farmers and
stakeholders perceptions of TALs was implemented by
semi-structured interviews with five key stakeholders
(mostly local farmers and decision makers) and
from a questionnaire survey of local inhabitants,
the latter involving 5% of permanent residents,
with 230 respondents. The interviews were focused
on the identification of underlying driving forces
in landscape change, and agricultural policy effects
on farmer’s livelihoods and farm management. The
questionnaire survey provided quantitative data on
farmers and their farming practices. The total sample
was divided into recent farmers in the 2000s, farmers
from the 1970s, 1980s and 1990s, non-farmers,
potential farmers from farming families, and other
remaining respondents (Lieskovsky et al., 2013).

Phyto-sociological sampling was performed on all
non-forest habitats within the cadastre area, with a
detailed fauna and flora inventory for selected TAL
sites with different types of traditionally managed
agricultural plots and FARs. The following fauna
groups indicated habitat ecology; Mollusc (Molusca),
Millipedes (Diplopoda), Beetles (Coleoptera), Birds
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(Aves), Grasshoppers (Orthoptera) and Butterflies
(Lepidoptera). Soil analysis, FAR inventory, cultivation
type and agricultural technique were analyzed for
selected TAL sites.

Landscape-ecological —synthesis and evaluation
consisted of identifying TAL localities, and land
use trends assessment at the cadastral level. TAL
sites comprised areas with preserved continuity of
agricultural use, and their distribution in the study
areas was identified through a comparison of current
and historical maps depicting the state of land use in
three time horizons (Stefunkova et. al., 2013).

Biodiversity and cultural-historical values were
assessed in monitoring plots with different types of TAL
structures. The biodiversity assessment centred on
the evaluation of species abundance, habitat diversity
and vulnerability of species, based on vegetation and
zoological surveys and existing ecological conditions.
The cultural and historical value was determined by
using a range of preservation and traditional cultivation
techniques and original land terracing with FARs.

The main driving forces and threats to TALs were
identified from knowledge of abiotic, biotic and socio-
economic landscape conditions, from the results of the
sociological research, and from past and current land
use trends. Knowledge of biodiversity and cultural
and historical value of the TAL sites was also included
for this purpose.

Modelling scenarios: Three visual scenarios were
derived from photomontages. These were based on the
identified land-use changes, driving forces and TAL
threats and trends, (software Adobe Photoshop 7.0).
They  depicted TAL  disintegration trends,
traditional TAL management maintenance and TAL
abandonment. These scenarios were then discussed
with local stakeholders.

The outcome provided a strategy for TAL protection
and management consisting of practical management
measures for different TAL types, and strategic
development goals focused on key TAL objectives and
based on sustainable development principles.

3. Results
3.1 Complex landscape-ecological evaluation of the pilot area

This research was performed in the Liptovska Teplicka
cadastre situated in a small basin surrounded by mostly
steep (12°-17°) or moderate slopes in the Low Tatra
Mts. (Fig. 1) at altitude ranges from 846-1,429 m a.s.l.
Natural conditions comprise a wide spectrum of
geological bedrocks (predominantly limestone and

dolomites), related soils, relief segmentation and varied
micro-climatic conditions. Goral settlers colonized the
village with preserved typical wooden architecture in
the 17% century. Specific FARs were created during
the period of terrain modification for agricultural
production. This landscape has a strip-like structure of
small-scale plots, which create an attractive framework
in the forested Low Tatra Mts. The area has sub-regions
with a specific combination of natural and cultural
diversity and high landscape visual quality.

The current dominant landscape structure
encompasses grasslands differentiated by land use
activity including intensively or extensively utilized
meadows or pastures, some of which are tessellated
or have lengthwise mounds. Extensively utilized
meadows of grass-covered former arable fields
cover the largest area of this grassland. The semi-
natural meadows comprise small remnants of former
mountain hay meadows, which, together with haylofts,
retain the typical mountain landscape features
existing before collectivisation. The most important
landscape interventions linked to the establishment
of an agricultural committee and collectivization
began in 1975. Meadows situated in remote areas
from settlements were transformed into pastures. The
depression of agriculture continued until 1991, when
re-privatization of agricultural land was connected
with extensive agricultural development and the
commencement of organic farming. Currently, most
agricultural land is cultivated by the Agricultural
Cooperative of Liptovska Teplicka, which has leased
land from private owners, and adopted organic
farming since 1996 on the entire agricultural land
area. They currently cultivate approximately 1,275 ha
of farmland, 60 ha of which is arable land; meadows
and pastures represent the remainder.

Traces of preserved traditional agriculture remain
in five different types of TAL mosaic under different
management intensity and with the presence of
various FARs (Fig. 1). The different FAR types such
as balks, terraces and mounds result from improved
topography-soil quality, and these are either further
directly cultivated and improved by stone removal
or remain uncultivated (Fig. 2). Depending on the
proportion of the soil/stone content, the FARs are
categorized in three groups: muddy, muddy-rocky and
loamed-rocky (Fig. 3).

TALs often create specific living conditions for biota
of high biodiversity and also support many rare and
endangered species. The biodiversity assessment herein
centred on species richness in natural and semi-natural
habitats and on habitats conditioned by anthropogenic
activities such as FARs. More than 200 plant species
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Fig. 1: Distribution of different types of traditional agricultural landscapes with the presence of Forms of Anthropogenic
Relief in the Liptovska Teplicka cadastral area

Fig. 2: Forms of Anthropogenic Relief: a) Terraces, b) Mounds, ¢) Mounds on terrace slopes
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Fig. 3: The stone and soil content of the Form of Anthropogenic Relief: a) muddy, b) muddy-rocky, c) loamy-

rocky terraces

were recorded on grassland habitats, including several
endangered and/or protected species (Ruzickova,
Dobrovodska, 2006).

The TAL dominant structure here is extensively
used meadows with either muddy-rocky terraces or
rocky mounds. The species composition is affected by
environmental conditions and management intensity
with the highest abundance recorded for semi-natural
species, rich mesophilous meadows connected to
humid mountain areas. However, pastures affected
by collectivisation are characterized by low species
abundance. Extensive agriculture and organic farming
affected the extent of species richness of grass-
covered former arable fields. Grass-covered terraces
and mounds show high species richness increased by
the occurrence of regionally rare species untypical of
meadows and usually connected with rocky habitats.
The research results for selected animal groups
revealed their current status and favourable conditions
for diversity (Dankaninova, Gajdos, 2011).

The village of Liptovska Teplicka had a population
of 2,359 in 2009, and statistics show a positive trend
in population increase in the large rural settlement
area (http://portal.statistics.sk). In terms of age
structure, 60% of the population is in the productive
age group and 25% in pre-productive age, while
only 15% is in the post-productive age group. A
greater part of economically active residents work
in manufacturing (195), forestry, logging and related
services (185), and in agriculture and tourism (70).
Although they work in nearby cities, such as Poprad
in the High Tatra Mts., and often travel abroad for
a better job, there is no direct evidence of labour
migration (Moyzeova, 2012).

The assessment of positive and negative socio-
economic phenomena indicates very high environment
quality in the study area, as this area is part of the
Low Tatra National Park and Natura 2000 sites.
Ecologically important landscape segments include
wetlands, cultural-historical landscape features
and historic urban structures, and the landscape is
unaffected by significant negative socio-economic
impacts (Moyzeova, 2012).

3.2 Driving forces

Landscapes are the result of many layers of past natural

processes and human interventions (Brandt et al., 1999).

Driving forces involved in TAL maintenance and other

observed landscape changes are identified as follows:

* Natural conditions and geographic location for TAL
existence: steep or moderate slopes and relatively
high altitude (Fazekasova et al., 2013). Stony soils
formed less favourable conditions for agriculture,
leading to the creation of FAR. A broad spectrum of
geological bedrocks from limestone to flysh sandstone
influence high species richness and habitat diversity;

* Long tradition in extensive land management with
traditional extensive agricultural technological
features is preserved,;

* Family relationships, religion, a positive relationship
with the land, knowledge of specific local conditions
and ability to work in them, are decisive;

* Historical diligence of local people, their common
sense and ability to use rational approaches in
developing their native region;

e Favourable population age structure with a
dominance of working-age population and
migration of middle-aged and younger generations
from work or study outside the region, creates
an opportunity to employ these age groups in the
agricultural sector; and

* Preservation of folk traditions and high cultural and
historical consciousness of the population, together
with favourable environmental conditions and no
significant negative impacts on environmental
components, are a prerequisite for the development
of economic activities in the region, particularly
activities related to rural tourism.

3.3 Threats to traditional agricultural landscapes

The main threats to TALs were determined by

comparing conflicts between the current ecosystem

status and the main potential and actual drivers. The
future of TALs is threatened mainly by:

* Inappropriate economic conditions for successful TAL
agricultural management caused by low profitability
management, high input, low income, low market
prices for products, poor trade opportunities and an
inappropriate competitive environment;
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* Lack of human resources is a consequence of
the gradual ageing of farmers and the younger
generation’s loss of interest in traditional
management;

* Intensive pressure of owners and developers for
changing agricultural land into built-up areas and
other land use, while not preserving traditional
architecture;

* Insufficient legislative support for TALs protection
fails to provide adequate protection for valuable
landscape structures, low support from grant
schemes, as well as administrative barriers to
obtaining sufficient resources;

* Weak support of national agricultural policies
for preservation and development of traditional
farming;

e Poor TAL publicity and diminished appreciation
of both their value and ecosystem services they
provide for society;

* Insufficient research and monitoring of TAL
changes with the accompanying lack of awareness
about threats to TALs.

These all result in diminishing traditional land use,
including subsequent land abandonment, grassland
overgrown by shrubs and spreading synanthropic
species.

3.4 Modelling scenarios

The preservation of TALs depends on human activity
and specifically on agricultural management. The
future development of agricultural landscapes depends
on trends in land use and the institution of conditions
which prevent possible threats. Although an ecologically
stable and visually beautiful heterogeneous landscape
attracts people more than homogeneous areas (Palang
et al., 2000), final outcomes appear influenced by
economic decisions (Penker, Wytrzens, 2005), human
driving forces often producing negative results
(Dramstad, Fjellstad, 2011). One positive aspect of
landscape planning exists in the visual presentation
of landscape and in consequent choices of future
landscape evolution. Such visualization is supported
by modern research methods, which allow a relatively
rapid modelling of basic conditions throughout the
country (Jakab, Petlus, 2012). Our research focuses
on the major drivers: economic development, land
abandonment and agro-environmental policies. Three
main scenarios for the agricultural landscape are

developed in this study area (Fig. 4 - see cover p. 4):

* A disintegrating trend in TALs, with the gradual
extinction of the mosaic, when threats become
actuality through economic development pressures;
the trend in this scenario is tourism development
with built-up areas. This occurs in winter tourism
development where the most valuable terraced
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fields surrounding the village are destroyed due to
the construction of ski facilities. Further economic
development involves agricultural intensification
unrelated to the existing severe natural conditions,
as occurred during agricultural collectivization.

* The maintenance of traditional TAL management
with optimal land-use when threats are
minimized. This scenario provides favourable
conditions for biodiversity support in agricultural
management and ensures optimal utilization
of agri-environmental schemes. Although the
current agricultural cooperative utilizes an agri-
environmental scheme, it only supports biodiversity
in species-rich grasslands without considering the
tessellated landscape pattern and more difficult
management conditions.

e This scenario depicts land abandonment linked
to rural landscape depopulation, which occurs
as the local population’s interest in traditional
management wanes. Here, the most valuable TAL
structures become the most threatened because of
their low productivity and difficult management.
These include terraces and mosaics of small arable
fields and grasslands.

Answers to the questionnaire provided by local
stakeholders revealed that respondents perceive two
main threats to the extinction of TALs - intensive
agricultural land use and land abandonment. However,
their levels of concern for these two threats differ
(Barankova et al., 2011).

4, Strategy for the protection
and management of TALs

TAL protection and management strategies were
developed from analytic, synthetic and evaluation
research results. This comprised two elements:
strategic development goals and a proposal for TAL
practical management measures.

4.1 Strategic Development Goals

It is necessary to provide effective management
in order to protect and sustain TAL use because
agriculture is not a permanent job for more than 70%
of farmers who also work outside the village (Bezék,
Dobrovodska, 2012). Current farmers have a strong
link to their land, but this is unsustainable for the
long-term TAL protection and maintenance, and
we therefore define the following seven strategic
objectives:

1. To ensure sustainable development and improved
human resources in TAL management and protection
by implementing the following measures:

* Increasing public awareness and fostering the

population’s positive attitude to TAL;
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Strengthening education and training focused
on local specifics and values; to encourage the
younger generation to respect the landscape and its
historical and landscape values, and to promote the
significance and benefits of ecological management;
Encouraging farmers to develop and continue their
family farming traditions, to further develop pride
in the specifics of their countryside and to ensure
the transfer of TAL management knowledge and
experience from generation to generation; and
Creating a motivational environment for young
people to remain in their village and to continue in
traditional land management.

. To support appropriate socio-economic conditions
for TAL management, tourism and regional
development utilizing the following measures:
Strengthening grant and subsidy schemes for TAL
management and protection and adapting them to
small private farmers’ needs;

Creating a favourable environment for economic
marketing of produce by increasing market prices,
by ensuring a favourable competitive environment
and by increasing domestic sales wherever possible;
Strengthening tourism development in the
community by developing appropriate support
services, this especially means to foster traditional
regional folk festivals and present folk crafts; and
Increasing local government support by funding
schemes for traditional management activities.

. To strengthen the promotion of the cultural-
historical landscape and natural TAL values by
implementing the following measures:

Enhancing public awareness of TAL values;
Promoting natural and cultural values of a
specific rural region, this can be achieved by
editing promotional material, promoting regional
professional events, publicizing on websites and
cooperating with regional government travel
agencies, tourist information centres and tourist
facilities in the village and its surrounds;
Organizing additional local promotional events,
excursions and field trips aimed at increasing
awareness of folk customs and traditions and
arousing people’s positive attitude to TALs; and
Extending the existing nature trails and advertising
them on billboards extolling TAL values.

. To eliminate threats to TALs by implementing the
following:

Ensuring appropriate management of farming sites
vulnerable to erosion and landslide processes;
Eliminating negative disturbances during bird
nesting seasons;

Preventing TAL abandonment;

Eliminating illegal landfill and creation of wild
dumps that threaten not only the landscape, but
also the aesthetic quality of TALs;

Reducing or completely eliminating the application
of fertilizers and other chemicals;

Reducing the pressure of developers to construct
buildings, which conflict with traditional
architecture;

Following essential environmental principles in
organic farming, including eliminating soil and
water pollution from the application of pesticides
and reducing damage from over-loaded vehicles;
Excluding activities likely to contaminate
water sources such as intensive grazing and the
application of liquid and solid organic fertilizers,
namely in areas with significant groundwater
resources; and

Proposing assessment policies to ensure that
management practices follow the legislation enacted
for the assessment of environmental impacts.

. To strengthen the protection of TALs by

implementing the following measures:

Applying management policy, which protects TALs
in spatial planning documents, and particularly in
land-use planning documentation;

Initiating gradual legislative protection for TALs
by declaring them significant landscape features
and protected areas, and including them in a
network of territorial systems of ecological stability
so that appropriate management can support their
conservation and protection;

Proposing a possible inclusion of TALs in grassland
and pasture land, and promoting architectural
elements ratification in UNESCO cultural heritage
sites;

Reconciling conservation interests in nature and
natural resources with those serving individual
farmers’ needs; and

Reconciling the protection of TALs with conflicting
activities of socio-economic development, particularly
in the development of sports and recreational
activities such as ski tracks and related services.

. To provide TAL research and monitoring.

. To apply appropriate management practices in TAL

areas by implementing the following important
measures:

Fostering the respect of typical settlement form and
structure, characterized by (1) the ethno-cultural
and socio-economic region, (2) natural-climatic
zones, (3) the districts’ valuable cultural, historical
and social phenomena, and (4) potential economic
advantages for the entire community by fostering
the progressive development of appropriate summer
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and winter tourism activities, especially those
focused on cultural, cognitive and agro tourism.

4.2 Practical management measures for traditional
agricultural landscapes

The proposal for TAL practical management
measures focuses on the optimal land use of habitats
in different TAL types. This is necessary for their
general favourable conservation status and for habitat
biodiversity conservation, in particular. The proposal
is based on the analysis of TAL landscape structure
and typology, and on biotic and abiotic conditions,
in conjunction with the biodiversity assessment and
evaluation of TAL ecological and cultural-historical
values. A model for the practical management of TAL
sites in the entire pilot study area was designed from
our research results on the monitored plots.

The practical management design covers the following

types of TAL structures:

a) extensively utilized areas of (1) pastures with
muddy terraces, (2) calcareous grasslands with
rocky mounds, (3) silicaceous grasslands with
rocky mounds, and (4) grasslands with muddy-
rocky terraces; and

b) intensively utilized areas of (5) grasslands
and (6) large-block arable fields, plus mosaics
of (7) grasslands and arable fields with muddy
terraces, and (8) grasslands and arable fields with
muddy-rocky mounds, together with semi-natural
meadows.

Management measures are focused on the optimal use
of the area, with emphasis placed on the area’s natural
and cultural values. The measures considered the
needs, limitations and optimal execution time required
for management activities such as mowing, grazing,
tree removal, and use of organic fertilizers.

5. Discussion and conclusion

The strategy for the protection and management of

TALs herein is oriented towards

1. Optimal = multifunctional  utilization  and
management of TAL traditional and sustainable
development in the investigated landscapes;

2. Landscape biodiversity maintenance through the
application of an agro-environmental scheme; and

3. Potential of TALs for tourism development.

The ecological management proposal encourages not
only valuable habitat protection, but it ensures a
positive impact on the health of local inhabitants and
visitors by reducing stress phenomena from air, soil
and water pollution, together with the provision of
healthy organic products.
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Liptovska Teplicka is the highest situated village with
traditional agriculture in Slovakia, where meadows
and pastures have been developed since Goral
colonization. The rugged topography, steep slopes and
shallow rocky soils encouraged the local population to
maintain maximum use of their agricultural land in
the formation of characteristic TALs. This produced
a narrow mosaic strip of arable land plots, grasslands
and FAR. The rugged topography prevented excessive
land reclamation during the collectivization period
(Dobrovodska, 2006), and agricultural intensification
was recorded on only 1.56% of this territory (Spulerové,
Dobrovodska, 2010). Land use change evaluation
revealed a declining trend in grasslands. This was
previously due to land use changes from grassland
to cropland, but is currently caused by abandonment
and subsequent succession (Bezak, 2009; Kandrik,
Ol4h, 2010). Here, the main agricultural landscape
organization is the Liptovska Tepli¢cka Agricultural
Cooperative, which introduced organic farming
in 1996. The TAL biodiversity assessment proves
that the current management is favourable and well
accepted. The results indicate that TALs are important
stabilizing elements in agricultural land, and their
presence and traditional utilization significantly
increase biodiversity in these areas. The superiority
of TAL biodiversity over intensely cultivated areas
was confirmed in all TAL structures and also on FAR,
so these may be classified as islands of species-rich
habitats providing refuge in the landscape matrix.

The current state of TALs in the Liptovska Teplicka
pilot area is quite favourable, so for the ongoing
TAL preservation we recommend maintaining the
current and proposed management measures and
principles of the Agricultural Cooperative Liptovska
Teplicka’s organic farming, ably supported by agri-
environmental schemes. TALs are already rare in
Slovakia and adequate attention is essential for
these less accessible and remote marginal areas with
extreme natural conditions. It is imperative that these
TALs are classified as significant landscape features
and important local bio-centres because of their dual
benefits for society and the environment.

Implementation of the Common Agricultural Policy
has provided greater financial support to recommence
agricultural activities after joining the European
Union. Nevertheless, concern remains about
biodiversity maintenance in mountain grassland
communities, where access is limited and specific
extensive management is still required (Bezék,
Halada, 2010). On the other hand, in order to establish
support for TAL in existing instruments, there has to
be contrived inclusion of both agricultural heritage
and bio-diversity in existing international regulatory
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objectives for TAL preservation (Harrop, 2007).
Therefore, it is essential that new instruments and
policy documents directly supporting TAL clearly
define this aspect as a prime goal of conservation
policy, and ensure TAL definition and inclusion in the
national agri-environmental grant scheme.

The natural and cultural-historical landscape value
reflects the relative importance of landscape in
sustainingbiodiversity,and the preservation of this value
demands ongoing development strategies formulated
for landscape planning on a landscape-applicable scale
(Wrbka et al., 2004). A successful example of a funded
development strategy was illustrated in the monitoring
of an agri-environmental scheme of hay meadows in
Switzerland. There, financial subsidies were justified

and highly rewarded by increased species richness
of vascular plants, grasshoppers and wild bees. The
species richness in this hay meadow agri-environment
scheme far surpassed species richness on untreated
control meadows (Knop et al., 2006).
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