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Sl
Salt marshes and habitats with the occurrence of halophytes

Grassland habitats with the occurrence on the soils with high salt content. High salt content in the soil and its permanent humidity or alternation of humidity is the most decisive factor for the existence of these habitats. The unit also covers halophytic habitats formed around travertine springs from which mineral water with high salt content flows out.

Sl1
Inland salt meadows

Sl3
Pannonic salt steppes and salt marshes

Currently majority of localities known from the past is strongly damaged or destroyed; the others require the strictest protection! And currently none of the habitats can be ranked to those which could bear a criterion of favourable conservation status. On the contrary, in regard to the group of indicating taxa as well as diminishing area compared to that in the past, all of them belong to the group with unfavourable conservation status. 

All sites fulfilling the character of the habitat should be purchased from their owners or the owners should be compensated for the property loss. It is necessary to introduce strictly scientific way of habitat restoration. Last remains of the habitats should be protected through the special management measures, units Sl1 and Sl3 for example require immediate ban on ploughing, and further they require controlled grazing of cattle, sheep and goats, water-poultry farming etc.  Unit Sl2 requires restoration of water regime and restriction of entrance to the sites. Special attention must be given to the support of halophilous taxa - it is necessary to study their population biology and strategy of survival.

Management required for habitat maintenance:

Date of mowing:         before beginning of summer
Mowing:                      max. twice/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

Specifics: to prevent alteration of water regime

Management required for habitat restoration:

- improvement of water regime

- more intensive mowing and grazing within first few years of restoration

- in Eastern Slovakia depends on climate and water salinity

Sl2
Inland salt meadows (Carpathian travertine swards)

Management necessary for habitat maintenance:

Date of mowing:         whenever
Mowing:                      max. twice/year 

Grazing:                        no

Grazing after mowing:  no 

Fertilization:                 no 

Sheep-folding:               no 

Specifics: to prevent alteration of water regime

Pi
Sands and pioneer vegetation 

Group of sand dunes habitats with sparse cover and species-poor plant communities and specific fauna. Besides prevailing grass species, low or creeping psamophytic herbs are present. Synusis of cryptograms is well developed, especially, on basophilic and nutrient richer sands.

Pi1
Pannonic inland dunes

Pi2
Xeric and calcareous grasslands

Tr4
Pannonic sand steppes

Original habitats of wind blown sands have been formed around river terraces and meanders, and at places where vegetation cover has been removed in a natural way (fire, animal activity). They are followed by structurally and species richer grasslands on sands and sand dunes Tr4. 

Sometimes wind erosion leads to slow natural succession on non-fixed dunes. Formation of new habitats can be observed in the surroundings of sand pits. Larger non-fixed dunes are not formed by natural processes any more,  therefore the maintenance of favourable conservation status  of the habitat requires  implementation of management measures at least on restricted area: 1. regular disturbance of vegetation cover by grazing; 2. mechanical removal of spreading shrubs and trees, e.g. as wide anti-fire belts etc.;  3. mechanical removal of the humus layer in the combination with burning in the winter period appears a suitable management measure too. 

Majority of habitats in current cultural landscape is in unfavourable conservation status. Habitats are threatened by: 1. afforestation of open parts; 2. sudden conversion into arable land or into areas of urban developement etc. According to the specified priorities owners can set the level of succession from sand dunes to grassland communities but at all levels it is necessary to prevent penetration of ruderal species, especially, in the surroundings of settlements.

Management required for habitat maintenance:

Date of mowing:         
Mowing:                      max. once/year 

Grazing:                         yes

Grazing after mowing:   yes

Fertilization:                   no 

Sheep-folding:                 no 

Management required for habitat restoration:

-  more intensive mowing or grazing within first few years of restoration

-  disturbance

-  deforestation

Pi4
Siliceous rock with pioneer vegetation of the Sedo-Scleranthion or of the Sedo albi-Verenicion 

              dillenii
Pi5
Rupicolous calcareous or basophilic grasslands of the Alysso-Sedion albi

Pioneer, grassland communities with the dominance of dwarf succulent plants, spring and autumn blooming therophytes and short grasses.  Rich layer of bryophytes and on the contrary low cover of vascular plants is an important physiognomic sign. The habitat occurs on rocks, rocky slopes with extremely shallow dry siliceous (protoleptosols) and calcareous (rendzic protoleptosols) soils.

Pioneer habitats require natural disturbances of the soil cover (erosion) and maintenance of not closed stands; however, the interference should not be sudden at the site. The habitat is threatened by natural succession. Secondary habitats are threatened by un-controlled tourism, increased numbers of game as well as by afforestation or artificial reinforcing of rocky slopes, mostly above roads.

Vo
Freshwater habitats

Miscellaneous habitat types occurring especially in lowlands. Their common feature is that they include structurally simple and species very poor plant communities of shallow, standing, respectively of periodically or slowly flowing waters. Every habitat needs maintenance of its natural water regime for its existence. Alternate drainage of banks during decrease of water table is the supposition for formation of some habitat types. Some species require water during the whole vegetation season. Many plants form two shapes of leaves depending on whether they are submerged or growing on shore.

Vo1
Oligotrophic to mesotrophic standing waters of plains to subalpine levels with vegetation 

               belonging to Littorelletea uniflorae and/or Isoeto-Nanojuncetea

Subunits Vo1a a Vo1b do not require any specific management (if existing conditions are maintained; in a case when any, even slight changes are indicated it is necessary to minimize potential possibility of habitat eutrophication). As to  the unit Vo1c management is connected with the specific ecological requirements of individual species and essential conditions for their formation and existence. Species are tied to the drained bottom of water reservoirs and natural terrain depressions. They require several months lasting flooding period (hydroecophase) followed by short period of decreased water level from shallow littoral through longer limose up to terrestrial ecophases. Transition of individual ecophases must be slow, quick and strong changes lead to the formation of different vegetation types.

Threat to these habitats resides in:

1/ unsuitable manipulation with water table (long-term drainage of the substrate, deep and quick 

    decrease of water table under the soil surface; discharge of water in unsuitable periods; permanent 

    stabilisation of water column);

 2/  siltation processes (substantial part of communities is tied to sandy or clay substrates);

 3/ low competition ability of individual species forming communities of the unit;

 4/ nutrient supply (oligo- and mesotrophic vegetation types). 

Favourable conservation status of the habitats can be reached in places, where the water quality enables natural diversity of plants and animals. 

Connecting management supposes: 1/  controlled manipulation with water table,  discharge of water reservoirs (including fish ponds); 2/ removal of sediments; 3/ creation of suitable environment for the vegetation of the unit, e. g. disturbance of soil surface;  4/ prevention of liming and fertilisation of fish ponds.

Vo2
Natural eutrophic lakes with Magnopotamion or Hydrocharition - type vegetation

Widely understood unit including first of all eutrophic and mesotrophic stands of hydrophytes of standing (seldom of slowly flowing) waters.

Threat to the habitat resides in natural succession of vegetation and in comprehensive changes of abiotic and biotic characteristics of water habitats, e.g. change of quality of water and soil (eutrophication, deficiency of oxygen, sedimentation etc.) as well as in direct and secondary anthropogenic activities - direct liquidation of habitats (e. g.  owing to watercourses regulation, construction etc.), respectively  waste pollution, nutrient supply from agricultural activities, water pollution from industrial activities, manipulation with water table, intensive fish and water-poultry farming and activities connected with them (e. g. direct removal of macrophytes), adaptation of water regime in the surroundings with impact on water habitats with the occurrence of macrophytes). The strongest competitive species often prevails in disturbed habitats (biodiversity decline).  Introduction and spread of alien species (e. g. Eleodea canadensis, E. nuttallii) is the specific source of threat to the vegetation of this unit.

Connecting with threats among recommended and possible management measures belong: 

1/ irrigation, especially, of habitats with standing water near rivers (elimination of consequences of natural succession and siltation processes); 2/ consistent evaluation of convenience of any interference into the water regime in the micro river basin, 3/ removal of sediments from the bottom of  water reservoirs [after technical expertise; in water reservoirs, where it is possible to discharge water temporary (wintertime, summertime), is necessary to prefer this interference, especially, when we want to reach elimination of stands and mineralization of sediments]; 4/ mowing of macrophytes and their removal from a water reservoir, manipulation with water table (support or limitation of the occurrence of some species (after technical expertise); 5/ influencing of fish  farming, its intensity, composition of fish species (herbivore fish species are not suitable),  fertilisation of fish ponds (setting of sustainable limits), 6/ prevention of excessive nutrient supply from anthropogenic activities as well as from natural sources (decomposing phytomass, its removal from water). Prevention of all activities leading to the liquidation of habitat must be obvious.

Vo3    
Natural dystrophic lakes and ponds

Habitats in shallow depressions with mesotrophic to oligotrophic water, or basophilic and minerally richer fens and travertine pools with standing water and thin stands of water plants. Sometimes they are formed in shaded depressions of fens in thin birch woods as a part of acidic fens and transitional mires. Occurrence of the Chara species and bryophytes is also typical but for other habitat types.

Within calcareous fens, in which the habitats have a mosaic occurrence, they stand out by the presence of rare and threatened plant and animal species. Generally, they are very rare habitats, small-scale and scattered in a mosaic of the other wetland and peatland communities. On the territory of Slovakia the habitats occur just fragmentary and on the margin of their natural range. Localities are situated within the reach of sub-atlantic flora elements, in western and northern parts of Slovakia.

If optimal conditions of the habitat are maintained, no men's interference is needed. The main threat resides in interference into the water regime, e. g. 1/ trophic change (nutrient supply from anthropogenic activities, dying phytomass, water pollution from agriculture), 2/ sediment deposits, 3/ direct liquidation (peat extraction).  This status requires some management measures: 1/ prevention of nutrient supply, 2/ single removal of sediment, 3/ elimination of direct threat.

Vo4
Water courses of plain to montane levels with the Ranunculion fluitantis and

              Callitricho-Batrachion vegetation

Species-poor communities, physiognomically and species different in the upper and lower parts of watercourses.

Individual species depend on ecological conditions (speed of water stream, substrate, nutrient and oxygen content) and anthropogenic impact (regulation of river beds, agricultural use of surrounding lands, industrial production, settlements). If the unit has balanced conditions for its existence, no management is needed.  

Eutrophication has negative impact again as a result of nutrient flush from agricultural land (artificial fertilisers, dunghills etc.), serious threat represents: ameliorations, vast drying of wetlands, marshes or their conversion into intensive fish-ponds etc. Water pollution, over reproduction of algae and cyanophytes cause extinction of many plant communities. Every interference into the natural regime of a river reflects in species diversity and natural structure of habitats negatively. Enormous increase of water vegetation indicates disturbance of natural environment (especially species indicating eutrophication and pollution of watercourses) and vegetation elimination is necessary.

Vo5
Hard oligo-mesotrophic waters with benthic vegetation of Chara formations

Vegetation of macroalgae of the class Charetea fragilis colonizes especially oligo- to mesotrophic habitats (seldom eutrophic habitats), permanently flooded and often habitats having "pioneer" character. Probably habitats sporadically occur all over Slovakia, they are formed spontaneously and within some time period they change and extinct in the process of succession. Owing to the specific conditions, in which vegetation of these habitats occurs, no management is needed. The most common negative factors influencing the habitats are: 1/ eutrophication (both natural and artificial), 2/ accumulation of silt sediments with mixture of organic material, 3/ direct anthropogenic impacts (e. g.  removal of stands, intensive fish-farming, decrease or total discharge of water). These factors cause successive changes in species composition favouring more eutrophic vegetation types. (e. g, unit Vo2, in more extreme cases also units Vo6, Vo7). To eliminate them it is possible to: 1/ discharge water reservoir, remove sediments (as well as nutrients contained in sediments) and  subsequent recharge of water reservoir, 2/ prevention of nutrient supply (only by anthropogenic activities), 3/ prevention of use of water reservoirs for fish-farming, 4/ permanent maintenance of water table.

Br 
Non-forest river bank vegetation 

Maintenance of water regime is important for non-forest river bank stands (underground water table and its fluctuation within a year, water table in a watercourse, torrents and floods). All types of amelioration represent the main threat to the habitats: narrowing of watercourses, deepening of river beds, reinforcing (paving) of river banks. In central and lower parts they are extensively threatened by invasive alien species (Solidago gigantea, S. canadensis, Impatiens glandulifera, I. parviflora, Echinocystis lobata, Reynoutria japonica, R. x bohemica, R. sachalinensis, Heracleum mantegazzianum, Aster lanceolatus, A. novi belgii, Helianthus tuberosus etc.). Management for the restoration of habitat favourable conservation status (similar to original natural status) must lead to the maintenance of water regime of the sites, to the elimination of amelioration impacts (all types of watercourses modifications) and to the control or eradication of invasive alien species. It is recommended to revitalise the damaged habitats and it is necessary to start with their abiotic conditions (water regime) and to bring them back to original (or close to original) status.

Br2
Alpine rivers and the herbaceous vegetation along their banks

Br3
Alpine rivers and their ligneous vegetation with Myricaria germanica
Br4
Alpine rivers and their ligneous vegetation with Salix elaeagnos

The habitats develop only on opened gravel beds and are not very competitive. Management must lead to the potential formation of habitats. Torrents bringing new gravel contribute to the maintenance of all units. Natural disturbance of river banks by torrents during cloudbursts is the basic factor for natural restoration of the habitats.

The main condition for formation and maintenance of the unit Br3 is the irregular water regime with periodical torrents and new gravel deposits. Myricaria germanica colonizes these deposits and fixes them by its reach root system. This way they are prepared for the invasion of taller woods in a succession process. Myricaria germanica is a heliophilous species and does not like shading and therefore it is possible to slow down process of succession by cutting of competitively stronger woods.

Unit Br4 occurs on the bottoms of montane valleys, so no special management is required.

Br5
Muddy river banks with  Chenopodion rubri p.p. a Bidention p.p. vegetation

Occurrence of the habitat is connected with repeated sedimentation of fine particles (of sand to clay).  If the flow regime of a watercourse is maintained, no further management measures are needed. Typical sign of the habitat is that every year it develops on new sediments. Owing to the dynamics of the river ecosystem, habitat does not always develop at the same place and in some years can be completely absent. These fluctuations can not be considered as a sign of the habitat unfavourable conservation status.

Br6 
Hydrophilous tall herb fringe communities of plains and of montane to alpine levels


(Butterbur riverine communities)

Stands form characteristic herbaceous fringes of different length and width on the banks of watercourses. Suitable habitats occur in montane level of upper and central parts of bigger rivers. Natural habitats in montane and subalpine levels are very valuable.  In these altitudes they can be locally threatened by cattle grazing - either by direct gnawing or nitrification of the site. Management measures should lead to the regulation of sustainable amount of grazing cattle. Locally in montane areas Heracleum mantegazzianum invades the habitat. For its control or eradication it is recommended to use combination of methods (mechanical method followed by chemical one).

Stands with the length exceeding  600 m do not require any special management.

It is necessary to prevent regulation of watercourses in the parts above the stands. 

Br7
 Hydrophilous tall herb fringe communities of plains and of montane to alpine levels

Br8       Herbaceous vegetation along the banks of running waters (Small reed beds on fast flowing waters)

Habitat with the biggest occurrence of invasive alien species. It serves as a corridor for their spreading along a river and also as a focus for their spreading into wider surroundings. Majority of invasive alien species is so widely distributed that it is extremely difficult to control them by common management measures. Efficient management measures require complex and coordinated interference in the whole river basin of the target river starting in the spring area.

If the water regime has not been disturbed, the habitats do not require any special management. Regulation of watercourses is the biggest factor threatening the habitats, partly also ruderalization by municipal waste. Eutrophication is an adverse factor in lower altitudes, especially in places with increased nutrient supply into water  (near settlements, agricultural objects etc.). As far as one succeeds in the prevention of regulation of watercourses and their pollution, especially in the upper parts of watercourses, this dynamic habitat is able to keep autoregulation and to maintain its favourable conservation status.

Owing to the large-scale disturbed stands along river banks it is necessary to plant new stands with natural composition of herbs and woods and to revitalize river ecosystems in order to decrease number of habitats in unfavourable conservation status. While solving anti-flood measures in the countryside (dams, dry polders), it is necessary to take heed of the fact that they should be part of the ecological stability of the water regime in the countryside. Intensive liquidation of invasive alien plant species in the bank stands is required too.

Kr
Heath and scrub habitats

Kr1
European dry heaths


Kr2 
Juniperus communis formations on heaths or calcareous grasslands

Generally, shrubby formations of heath and juniper represent important habitats for zoocenoses. In the countryside they are an example of human impact on vegetation in the past and they also have aesthetic significance. If heath occurs on acidic, sandy and rocky soils, it mostly  forms the substitute stands on places after deforested pine forests and acidophilous oak forests where the heath formations make a mosaic with grassland vegetation. Juniper mostly spreads on extensively used and abandoned pastures.

The habitats are threatened by fires in the summer months.  Longer periods of drought and smaller fires out of vegetation season contribute to the habitat restoration as well as the periodic disturbance of vegetation cover. Permanent management is required in order to keep the habitats in favourable conservation status. First stages shortly after abandonment of grasslands with sparsely distributed juniper and places with ongoing extensive grazing have the highest diversity. When the grazing stops, expansive grass and wood species begin to spread. Taller woods successively replace juniper and therefore it is necessary to remove them continuously. Older stands are considered to be in unfavourable conservation status owing to the decrease of  ( diversity. 

30-70% of juniper

Kr6
Continental deciduous thickets (Subcontinental peri-Pannonic scrub)

Thickets are mostly formed by small-leaves species of blackthorns, hawthorns and roses. Some species invade in the thickets from the adjacent termophilous fringe habitats. 

The habitat is threatened by human activities - road construction and conversion of  xeric slopes into vineyards and fields. Danubian hawthorn scrubs on gravel beds have particular status within the unit. These stands are threatened by gravel excavation and therefore it is necessary to give them higher attention.


On suitable places such as rock ridges, steeper rocky slopes etc. the habitats occur naturally and without any interference they are in favourable conservation status. In the contact with economically used countryside it is necessary to prevent ruderalization and successive spreading of alien woods. Woods (Amorpha fruticosa, Ailanthus, Spirea etc.) intentionally planted along roads and watercourses pose a great danger as they have the tendency to escape from cultivation in warmer parts of Slovakia.

Kr4
Sub-Arctic willow scrub

Kr5
Sub-Arctic willow scrub

Kr10
Bushes with Pinus mugo and Rhododendron hirsutum (Mugo-Rhodendretum hirsuti)

Stands of Pinus mugo in the high mountains of the Carpathians form the separate vegetation zone. They represent primary communities. Original communities belong to the most valuable and often they are restricted to the most extreme parts of  the relief of isolated rock complexes.  Stands with Salix helvetica colonize bases of the rocky scree cones and slopes of humid, shaded rock cuts with long lasting snow cover. Snow masses (avalanches, sliding snow) have contributed to their formation to a significant extent. Specific attributes of the habitat eliminate the presence of Pinus mugo. 

Hard accessibility has protected  the habitats from human impact;  periodic gnawing of herbs and shrubs and disturbance of soil cover by wild animals belongs more or less to the natural disturbing factors.

Construction of tourist paths, ski-lifts and ski -tracks above  the upper treelike, ski-alpinism and periodic fires 

pose the greatest threat to  the habitats with Pinus mugo and the other scrub habitats. Grazing and intentional 

burning posed the main threat in the past. Real danger lies also in unfounded effort in afforestation of natural avalanche lines either by Pinus mugo or introduced Alnus viridis. In such cases it is necessary to cut down the woods and open places leave for the successive development of grassland vegetation.

Natural and semi-natural grassland habitats

Currently, these habitats one can find in different development stages, which have been formed as a result of long-term grazing (hundreds of years) and secondary succession after grazing was finished. For the maintenance of  favourable conservation status of the habitats some management measures are required, especially, mowing and grazing. Otherwise the habitats are changing in the succession process and they are getting into unfavourable conservation status.

For all types of natural and semi-natural permanent grassland stands (PGS), including xero- and thermophilous grasslands and  alpine grasslands, following management measures/recommendations apply:

1. General (applies for all types of PGS)

· It is not possible to make any sowing at the sites.

2. Management of  stands by mowing (applies for all types of PGS)
· Term of mowing is given by the time of blooming grass species from the practical point of view, which means that it is not necessary to present the exact date but from the zoological point of view this date might be very important.

· Frequency of mowing gives the maximum number of repeated mowing within a year and it is given for each habitat type separately.

· >From the zoological point of view for some localities it is very important to move the area in strips or from its centre towards the edges. 

· It is necessary to remove mown biomass from the site. 

· It is necessary to broaden mown areas at all parts accessible for mechanics by removal of or thinning out thick overgrowths and picking up stones.

· It is necessary to reduce overgrowth also at the edges of mown areas because these edges are parts of natural and semi-natural PGS as well and they can be mown or extensively grazed after.

3. Management of stands by grazing (applies for all types of PGS, which can be grazed)

· Steady use of pastures.

· At grazed areas it is necessary to reduce overgrowth so that it will not cover more than 20 % of the area and it will be possible to use whole locality for livestock grazing.

· Facilities for watering of livestock herds must be situated outside the wet parts by taking away part of water to adjacent dry part of the site.

· At grazed areas it is necessary to keep herds of livestock within 0,3-0,6 heads of cattle/ha of a concrete site.

4. Management of stands by sheep-folding (applies for all types of PGS, which can be used for sheep-folding)

· By sheep-folding is meant environmentally friendly sheep-folding, e. g. daily removal of sheep-fold (enclosure). See also maximum of heads of cattle in the Rural Development Programme.

5. Management of stands by fertilization (applies for all types of PGS, which can be fertilized)
· By fertilization is meant: application of 50 kg of pure nitrogen, in organic form, once in two years per hectare.

6. Restoration of overgrown or ruderalized communities (applies for all overgrown or ruderalized PGS).

· Nitrophilous and ruderal communities (communities of weeds) to mow in the period before blooming of weed species, and if possible twice per year. New stands at these sites to graze intensively after mowing, so the effect of strong trampling will be used which ruderal species do not tolerate.

· It is suitable to prevent overgrowing of edges of localities by removal of overgrowing woods.

· Mulching is suitable as interference for restoration of overgrown stands only once, it is not recommended to use it as a regular way of management.

overgrown localities

late mowing,  freezing out of shrubs

removal of  shrubs 

burning, forbidden, only once, mulching during frosts

restoration of intensified meadow  or restoration of ploughed stand

sowing of  native, local seeds

scattering of hay from source meadows

transfer of turfs 

zoochory

more frequent mowing

restoration of  water regime

Tr 
Thermo- and xerophilous grasslands

Natural grasslands of open, often rocky slopes on calcareous as well as siliceous substrates and  on loess. According to the soil thickness a mosaic of plant communities of pioneer stands  dominated by succulents to closed grasslands develops on them.

Creeping dwarf shrubs and semi-shrubs fill in space between turfs. Originally these habitats could develop only on places with shallow soil, man ensured their area distribution. 

 6211 Tr1a   Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-

                      Brometalia)

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

At the localities with Juniperus communis stands it is possible to leave shrub vegetation covering up to 50% of the site.

6210 Tr1b    Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-

                      Brometalia)

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 yes, no for localities with  habitats in category A or B 

Sheep-folding:               no 

At the localities with Juniperus communis stands it is possible to leave shrub vegetation covering up to 50% of the site.

6211 Tr1c Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco-

                      Brometalia)

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

At the localities with Juniperus communis stands it is possible to leave shrub vegetation covering up to 50% of the site.

6240 Tr2  Sub-Pannonic steppic grasslands

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

6250 Tr3  Pannonic loess steppic grasslands

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

6260 Tr4  Pannonic sand steppes

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

6190 Tr5   Rupicolous pannonic grasslands (Stipo-Festucetalia pallentis)

Date of mowing:          after 15.6.
Mowing:                      max. once/year 

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                 no 

Sheep-folding:               no 

6230 Tr8   Species-rich Nardus grasslands, on siliceous substrates in mountain (and submountain areas, in

                  Continental Europe)

Date of mowing:          after 15.6.
Mowing:                      max. once/year  (max. twice/year for localities/polygons with habitats in category C)

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                yes, no for wet sites 

Sheep-folding:              yes, no  for localities with habitat in category A or B

Lk
Meadows and pastures

  6510 Lk1  Lowland hay meadows  (Alopecurus pratensis, Sanquisorba officinalis)

Date of mowing:         after 15.6.
Mowing:                      max. twice/year 

Grazing:                       no, allowed for localities with habitat in category C 

Grazing after mowing: yes 

Fertilization:                 yes 

Sheep-folding:               no, allowed for localities with habitat in category C 


6520 Lk2  Mountain hay meadows

Date of mowing:         after 15.6.
Mowing:                      max. twice/year 

Grazing:                       no, allowed for localities with habitat in category C 

Grazing after mowing: yes 

Fertilization:                 yes 

Sheep-folding:               no 

6230 Lk3
Species-rich Nardus grasslands, on siliceous substrates in mountain (and submountain 

                             areas, in Continental Europe)


                          Mesophile pastures

Date of mowing:          after 15.6.
Mowing:                      max. once/year, max. twice/year for localities with habitats in category C

Grazing:                       yes 

Grazing after mowing: yes 

Fertilization:                yes

Sheep-folding:              yes, no  for localities with habitat in category A 

6410 Lk4  Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion caeruleae)

Date of mowing:          after 31.7.
Mowing:                      max. once/year 

Grazing:                       no

Grazing after mowing: no

Fertilization:                 no 

Sheep-folding:               no 

6430 Lk5  Hydrophilous tall-herb fringe communities of plains and of the montane to alpine levels 

Date of mowing:          after 30.6.
Mowing:                      max. once/year; not regularly used sites is necessary to mulch at least once/3 years

Grazing:                       no

Grazing after mowing: no

Fertilization:                 no 

Sheep-folding:               no 

6440 Lk8  Alluvial meadows of river valleys of the Cnidion dubii alliance

Date of mowing:          after 30.6.

Mowing:                      max. twice/year 

Grazing:                       no

Grazing after mowing: yes

Fertilization:                 no 

Sheep-folding:               no 

Al
 Alpine grasslands


6150 Al1  Siliceous alpine and boreal grasslands

Date of mowing:          
Mowing:                        no

Grazing:                        no

Grazing after mowing:  no

Fertilization:                 no 

Sheep-folding:               no 

6170 Al3   Alpine and subalpine calcareous grasslands 

Date of mowing:          after 15.6.

Mowing:                      max. once/year 

Grazing:                       no -alpine, yes - subalpine, extensively (0,3 heads of cattle)

Grazing after mowing: no -alpine, yes - subalpine

Fertilization:                 no 

Sheep-folding:               no 
Ra
Raised bogs and fens

Existence of plant communities on peaty substrates is conditioned by high and stable table of ground, surface or  precipitation water and to the same extent by content of mineral nutrients in the water.  Disturbance of the water regime and water chemism not only in mire but also in its surroundings means significant threat to the habitat and very often it can cause its irreversible alteration. In the past these habitats were very often drained and were affected by melioration interferences in the surroundings. For the restoration of the habitat favourable conservation status  at many localities it is necessary to halt their degradation  by improvement of the water regime. Understanding of the functioning of water regime and water chemism is the inevitable condition for the preparation of a restoration plan that should include biological and technical parts. Without understanding of functioning of these ecosystems the locality, though good intended, can be damaged.

Many, especially, fen habitats have been used by man during centuries, so they depend on management, mainly on hand or environmentally friendly mowing without use of heavy machinery. Currently, this management is not economically interesting and majority of localities is not managed, therefore biomass accumulates followed by secondary succession, which can also appear after interferences into the water regime. On these localities management without improvement of the water regime is often not effective and very costly. Secondary succession mostly is reflected in overgrowing of woods, reed or competitively strong grass species. 

Ra1 Active raised bogs

Ra2  Degraded raised bogs (still capable of natural regeneration)

Raised bogs belong to the plant communities saturated mostly by precipitation water and owing to the climatic conditions they always have been very rare in Slovakia. In mountain areas, especially in the High Tatras, one can find small-scale localities that are in favourable conservation status and no management measures are needed. Majority of localities with the occurrence of raised bogs was completely destroyed by peat extraction and many of still existing sites are threatened by drainage, peat extraction or secondary succession.

In case that there are draining ditches at the locality, it is necessary to halt water discharge by blocking the ditches.  Installing of dams should take into account slope of terrain and speed of water and the dams should be constructed without heavy machinery.  If there are functional melioration channels in the adjacent area, they should be blocked too.

At some localities shallow pits, that should replace hollows function, are dug by hand with the effort to improve life conditions for threatened plant or animal species. In this case it is also necessary to take into account terrain and damage of a locality as this way one can contribute to its further drainage.

Raised bogs are natural habitats and if they are not damaged, they do not require active management.  In case that they have been damaged,  upper peat layer  has been dried  or  secondary succession has already started, removal of overgrowing woods and mowing by hand or light machinery is recommended. However, without improvement of water regime, this management is very costly. Grazing of raised bogs is not recommended as it can increase eutrophication of a locality.

If the locality is surrounded by forest, its clear-cutting should not be permitted as it can influence hydrology of the whole system.  Application of fertilizers on adjacent lands should not be permitted too.

Ra4 
Depressions on peat substrates of the Rhynchosporion

Description of the habitat in the Interpretation manual of European Union habitats and the latest understanding of this unit is a bit misleading.  Very rare and pronouncedly oceanic communities on shallow peat of the Borská nížina (Borská lowland), which require oligotrophic conditions, belong to this unit. Communities of raised bogs hollows with the dominant Rhynchospora alba belong to the unit Ra 1 Active raised bogs.

Historical localities with the occurrence of Rhynchospora alba  and probably also with the habitat  have not been confirmed in the Borská lowland (Díťe 2003). Currently,  the community has been recorded only at the locality of Červený rybník  (Red fish pond) and without presence of the dominant species, so it is questionable how the locality should be assessed.

Ra3
Transition mires and quaking bogs

Ra6 
Alkaline fens

These habitats belong to the minerotrophic mires supplied by surface and groundwater that brings majority of mineral substances influencing ecology and species composition of plant communities. Hydrological regime of the sites is connected with  their surroundings and water catching layer that supplies the site and can be vast, e. g. a watercourse basin. Activities in the surroundings, e.g. melioration, drainage or fertilization, can have negative impacts on the site. Degradation of mires becomes evident in the fluctuation of ground water table during vegetation season. The ground water column is the highest in the springtime and some parts of the localities can even be flooded, in the summertime localities are drying. If in this period groundwater level drops more than 40 cm, processes of mineralization and subsequently secondary succession will start.

Sometimes it is possible to restore the water regime by blocking  of draining ditches or by ditch-filling.  Dams must copy the slope of terrain and speed of water flow.  Blocking of  functional melioration channels in the adjacent area can have positive impact too.

If there is an intention to bring water from another source, then it is necessary that this water should have similar trophy as the water supplying the locality originally. If the water has different chemical composition or it contains higher amount of nutrients, it can completely change plant communities.

Fertilization of adjacent agricultural land should be excluded. Nutrients such as nitrogen, phosphorus and potassium can be brought  by watercourses, channels to the locality or they slowly infiltrate into the groundwater, where they can retain for  a long period, even after their application, and they can cause eutrophication of these vulnerable  habitats.

Management

Within mineorotrophic mires there are some habitat types which do not require any interference. These are habitats with stable water regime and with very low fluctuation of water table.  They are dominated by bryophytes and sedges or competitively weaker species. The habitats include also mire pools.

Mowing – many of the mire types have been mown and used for centuries. At present time they are either not used  or are used just sporadically, that means that so called  „conservation management“ is applied. Date of mowing  is often adapted to the blooming and seeding of rare plant species and it is postponed to the end of  vegetation season. On the other hand this can support growth of competitively strong grass species (e. g. Molinia) for which ideal conditions are created at the locality this way and which replace the rare species in the end. It is recommended therefore to mow localities in the period when the grasses threatening the locality are setting seeds. It is also necessary to remove mown biomass from the locality.

Grazing of mires  is not recommended generally. If localities are small and surrounded by intensively used grasslands than it is better to fence them.

Mulching  of overgrown mires is very effective because it removes overgrown woods and other vegetation and enables  growth of competitively weaker species. Mulching should be done by light machinery that has wide wheels and is adapted to work in wetland conditions. If heavy machinery is used,  peat can be pressed down. During mulching biomass is cut into small pieces and it is not possible to remove it from the locality. It is recommended to use this way of management only during two successive years and  then  to continue with mowing and removal of mown biomass.

Secondary succession:

Overgrowing shrubs and trees appear at the sites either  after interference into the water regime or after site management has been  finished. By their growth they transpire water from the site, they change species composition of  plant communities and further damage the site. Young stands can be cleared by mulching or  scrub clearing machine, older stands by cutting.  The use of chemical inhibitors of growth  is often discussed.  Clearance of overgrowing woods and re-growth is suitable in the period after vegetation season and it is necessary to remove the shrub and cut timber waste  from the site. If the succession has reached the forest stage and native species do not occur at the site any more then the restoration of the site does not have any sense.

Reed often overgrows mires in which the water regime appears to be stable and almost all native species occur in the undergrowth.  Eutrophication can be the stimulation for the growth of reed and it can be caused by additional nutrient input  or by short-term drying, e. g.  during a year poor in  precipitation. Optimum time for mowing of reed is June – July, when the species is blooming and nutrients are concentrated in stems and not in roots.  Mowing at the end of vegetation season  is a phenomenon of conservation management in recent years. However, mowing at this time supports the growth of reed because the nutrients are stored in the root system and next year the reed stands will be more vital.

Reduction of tree density.
Ra5 
Calcareous fens with Cladium mariscus and species of the Caricion davallianae

The site Stankovianske rašelinisko is the only site in favourable conservation status*. For its maintenance it is necessary to preserve regime of groundwater and  richness of springs flowing out at the site. Reed or Molinia invade the beds at some spots, so it is recommended to mow the site by light machinery once in two years.

(*Currently the site is not in favourable conservation status as in 2006 the site was damaged by some construction activities - an intention to build an open-air swimming pool.)
Eliáš et al. (2003)  confirmed  occurrence of the species at the localities Malé Bielice, Hroboňovské rybníky (Hroboňovské fishponds) near the village of  Dolný Štál and at the locality Smrdáky near the village of Boheľov. 

However, the water regime of these sites has been significantly disturbed or the  fen sites  have disappeared  and the species occurs in secondary or ruderalized habitats, which do not represent habitat of Annex 1 and are in unfavourable conservation status. Restoration of the water regime at these sites probably is not possible.

Pr
Springs

Pr3
Petrifying springs with tufa formation  (Cratoneurion)

These are relatively frequent but small-scale communities of calcareous springs in the Carpathian belt. They often are found in a mosaic with fens. They represent habitats, where the groundwater flows out at the surface and therefore they are very sensitive to any interference into the water regime (logging, afforestation). The sites with undisturbed water regime and without  a need of management activities are in favourable conservation status.

If the water pressure is disturbed e. g. by drainage of the surroundings, the water is not pressed towards the top of a spring or mire dome and spring will flow out at another spot. Secondary erosion rills often are formed near the spring and the spring is not rich enough to supply the whole spring system. Some parts of this system are mineralized and other parts are still saturated by water but functioning of the system is already limited. 

If springs are surrounded by intensively used meadows, it is better to fence the sites in order to prevent mechanical damage of vegetation and substrate as well as eutrophication.

Sk 
Rocky and scree habitats


The unit  includes  habitats in which compact rocky substrate prevails,  weathered rocky scree and soil is present only to a  minimum extent.  Soil is represented by the shallow layer of simple A-C soils without other developed soil horizons.  As a rule, they are habitats with significant slope inclination, not infrequently  perpendicular cliffs. Rocky habitats are in close association with the scree habitats, which are result of rock weathering, gravitation and accumulation of rocky material at the bases of the rocks. Caves not open to public Sk8 represent a very specific habitat.

Sk1
Chasmophytic vegetation of calcareous rocky slopes

Sk2
Chasmophytic vegetation of  siliceous rocky slopes

Group of rocky habitats occurs in the whole Carpathian range, from the highest level to the lowest core mountains and their cover series. Habitats of  basophilic (limestone, dolomite etc.) rocks are more frequent what is related with easier weathering and with higher nourishment of the substrates. Siliceous rocky habitats with species-poor communities  occur on granite, gneiss, quartzite, and melaphyre and rarely on serpentine. Unit is connected with volcanic (neovolcanic) mountains of  Central and Eastern Slovakia.  Substitute habitats develop on slope outcrops.

Plants are mostly adapted to extreme edaphic conditions, they can resist long-term drought and temperature changes.  Predominance of ferns and bryophytes is typical for chasmophitic vegetation. Mosaic of  petrophyte vegetation with surrounding grassland and scrubland communities develops on rock benches and terraces.

Habitats are  sensitive to artificial interferences, fortunately, majority of them occurs in not easily accessible localities so they are protected from the direct human impact.  Calcareous rocky habitats are threatened by stone extraction for cement and lime works, tourists and climbers have lower impact in some attractive rocky areas of  Slovakia. Threat to siliceous rocky habitats in lower altitudes is connected with industrial stone extraction.  Rock gardeners and tourists are threat to alpine habitats. 

Some habitats occur on sunny sites, other  on completely shaded sites – according to this management measures must be arranged, e. g.  deforestation or afforestation in the areas adjacent to rocky habitats. For the maintenance of open rock sites in favourable conservation status some management measures connected with the removal of woods must be done from time to time, whereby the natural succession returns and the rare combination of species and number of indicating taxa does not change.

 Relatively good conservation status can be reached also in sites periodically visited by tourists (rock view points) and climbers (cliffs and towers) as far as suitable mountain paths are built or  rope down facilities are set on cliffs. 

Unfavourable conservation status of habitats is indicated by the presence of expansive taxa, especially from the group of nitrophytes, and higher level of erosion. Optimum management includes exclusion of human access from  rock areas and leaving habitats for natural development.

Sk3
Siliceous scree of the montane to snow levels (Androsacetalia alpinae and Galeopsietalia ladani)

Sk4
Calcareous and calcshist screes of the montane to alpine levels (Thlaspieta rotundifolii)

Sk5
Medio-European upland siliceous screes

Sk6
Medio-European calcareous  scree of hill and montane levels

Scree habitats stabilize non-fixed limestone and dolomite screes, especially  talus deposits at the base of cliffs of  the alpine to colline levels. Sporadically they occur on granite screes,  moraines and scree patches in the highest altitudes of the Tatras, often in the contact with snow fields, which provide vegetation with sufficient moisture at the beginning of summer. Boulder screes and faults are, as a rule, without any vegetation.  In case of screes, biology of plants and animals must have been adapted  to permanent movement of non-fixed rocks and compensate lack of soil and water. Structurally simple communities develop on sunny sites and in the summer period they often die. Plants prefer fine screes fixed by  washed out clay. Ferns also grow on northern slopes, on shaded sites, and on moister screes, bryophytes and lichens reach  high abundance too. 

Relatively low threatened habitat, however, in the mylonite zones of the Tatras and on the easily weathering rocks it is necessary to plan and build trails carefully. Habitat is threatened also in cases when the tourist mountain paths  cross a scree in the immediate surroundings (strong erosion, pollution etc.). Maintenance of favourable conservation status of the habitat requires  to restrict the access of people and to leave development of natural succession, partly  to control overgrown woods in favour of pioneer vegetation.

Sk8
Caves not open to public

The habitat in the Interpretation manual of European Union habitats is not described floristically. Cave formations not open to the public,  including their water areas and flows (e. g. debouchures) are mapped within the unit.  Rare animals provide the reason for listing this habitat, especially, from the group of invertebrates, e. g. coleoptera, belonging to the Bathyscinae and Trechinae families, aquatic crustaceans (Isopoda, Amphipoda, Syncarida, and Copepoda). Caves serving as hibernation sites for bat species (Chiroptera) deserve particular interest. 

The habitat is very vulnerable.  In the most valuable localities it is necessary to exclude access of people, which bring higher nitriphication, trampling and burning (camping  under rock shelters) - these are factors affecting flora and fauna of cave formations.

Al
 Alpine  vegetation

Al2
Siliceous alpine and boreal grasslands

Al4
Alpine and subalpine calcareous grasslands

Chionophilous, alpine communities developed in a mosaic and colonising bottoms of terrain depressions, 

funnel sinkholes and their adjacent  moderately inclined slopes, mostly on siliceous substrates (Al2), very rarely on calcareous substrates (Al4).  These habitats are eight  to nine and  half of a month protected by thick snow cover.

Bryophytes and lichens, that form prevailing part of the stands, are  adapted to short vegetation period, cold and humid environment in a best way.  Snow patches are characterized by  cushion chamaephytes and rosette hemicryptophytes.

Currently, habitats are threatened by global changes (global warming and shortening of  the period with snow cover connected with global warming). Air pollution and acid rains threaten habitats on calcareous substrates mostly. Exclusion of access of tourist from localities is the only effective management for the maintenance of the habitat in favourable conservation status. 

Al9
Alpine and boreal heaths

The group of habitats includes alpine, floristically poor to reach communities of short, mostly cushion-forming turf sedges and herbs with the characteristic occurrence of low creeping shrubs.  Communities of shrubs with the dominant low to creeping shrubs of cranberries, heath, juniper, crowberry and spacious stands of bilberry form a mosaic with them.

In order that the alpine habitats could be ranked among habitats in favourable conservation status, it is necessary to protect them the only way - by exclusion of human access. In the past shrub habitats were threatened by intensive pasture mostly. Nowadays  the whole populations are liquidated by picking up wild berries at many places. Currently, the habitats are threatened  by deteriorating environment ( acid rains, higher content of heavy metals).

