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Hungary’s meadows and pastures are predominantly semi-natural. Though they are among 

the most diverse habitats of the country, to maintain this there is a need for nature 

conservation management. 

In this work I surveyed three areas, on grasslands in the Mátra. They were the following: 

Sár-hegy, grasslands near Fallóskút and Parádóhuta, on which management (mainly 

shrubcutting) is conducted regularly by the Bükk National Park Directorate. I surveyed 

habitats with different levels of disturbance through botanic and coenological analysing of 

the vegetation. During the task the survey broadened and I also examined the effects of 

game browsing in 3 areas. 

The project KEOP-3.1.2/2F/09-2009-0007 „Rétek, gyepek, (fás) legelők helyreállítása és 

kezelése a BNPI Működési területén” [Restoration and management of meadows, 

grasslands and (wooded) pastures in the Bükk National Park Directorate] is held on the 

study areas, with rehabilitational aims in the short term, and and nature conversation 

economical ones in the long term. 

Red deer, roe deer and wild boar are natural inhabitants in our medium mountains (Bihari 

et al. 2007) and it begs the question: are their natural disturbances on mountain grasslands 

to be identified certainly as injuries or these effects of game can contribute naturally to 

slowing down the problematic successional processes (Katona et al., 2015). The surveys 

on effects of game conducted in the forests of Mátra (Fehér et al., 2016) show that on the 

regional level the role of ungulates is not that big as it is speculated to be based on the 

experiences (Szmorad et Király, 2014).  

Many surveys proved recently that disturbances can increase the stability of the system 

(Simberloff, 1982), natural disturbances are basic part of the life of the ecological systems 

(White, 1979; Pickett et al., 1978; Whittaker et al., 1977; Standovár et Primack, 2001). If 

mowing or pasturing ceases, it can lead to increasing cover of shrub and afforesting 

(Ölvedi, 2010; Sendžikaite et Pakalnis, 2006; Willems, 1983), so the return of these 

methods can be a solution on these areas in terms of nature conservation (Ölvedi, 2010; 

Deák et Tóthmérész 2005, 2007; Stampfli et Zeiter, 1999). Ending the management often 

harasses the biodiversity of the habitats, it can lead to decrease diversity by increase the 

cover of some species of wide tolerance (Klimeš et al., 2000; Házi et al., 2090, 2011, 2012; 

Catorci et al., 2017). 

In the last decades it has become evident that increasing level of shrub is a problem at 

global scale (Archer et al., 1995). It is clear that the increasing level of shrub has a negative 

effect on grasslands in several ways: besides decreasing biodiversity (Giarrizzo et al. 2015, 

Tälle et al. 2016), shrub overshadows shorter herbaceous plants (Bergelson, 1990; Facelli 

et Pickett, 1991) and inhibits their growth mechanically (Wedin and Tilman, 1993). The 

small grassland patches, species with short life cycle and with shorter lived seeds and 

species with narrow habitat tolerance are the most vulnerable to increasing the cover of 

shrubs, even in the extensively managed grasslands. This declining tendency is particularly 

dangerous for rare and protected species, and it can lead to their local extinction. (Fischer 

et Stöcklin 1997, Stöcklin et Fischer 1999). 

 

The main goals and questions of this survey were the following: 

 

- Is there a chance to form natural or seminatural grasslands on Central European forest 

steppes in different forest belts through natural connservation management? 

- Analysing and valuating the role of game browsing as a grassland forming issue in 

changing the dominancy relations between shrub and main grassland species (mainly 

grasses). 
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- Can we use an original grassland only browsed by game as control? Can we generalize 

the vegetation types formed by effects of game? I also wanted to review the issue in 

domestic and international literature. 

- An important goal was to follow the changes in the vegetation through seven years, 

concerning species composition, cover values, invasive species and increasing cover of 

shrub. 

- I wanted to analyse the changes in vegetation caused by nature conservation management 

(pasturing, mowing) following shrubcutting or its absence (abandoning). 

- I also wanted to survey the importance of the formed grassland in terms of nature 

conservation and pasture management. 

- Can we use the formerly cut and managed (pastured, mowed) areas as control? 

- It was an imortant task to survey if mowing or pasturing leads to grasslands of greater 

value in terms of diversity and species composition. Which nature conservation 

management method is more effective under present microclimatic conditions and 

vegetational situations? 

- Can we employ oecological indicators when valuing grasslands, mainly at proving 

disturbance?  Which lifeform-spectrum is more informative and usable as indicator value? 

- An important goal was to elaborate the possibilities of using coenological and game 

browsing examining methods parallel. 

 

METHODS 

 

My survey was carried out on different mountain grassland areas of the Mátra (Sárhegy, 

Fallóskút, Parádóhuta, Sombokor). Three of them (Fallóskút, Parádóhuta, Sár-hegy) are 

open grasslands enclaved between forest areas on which I surveyed tha changes of 

vegetation after shrubcutting. The grassland of Sombokor served as control during the 

survey of game effects. 
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The sample areas on Sár-hegy were the following:  

I: Area shrubcut for 9 years, with the subassocation of Arrhenatherum elatioris (Br.-Bl. 

1919) Scherrer 1925 typicum Oberd. 1952 and Festucetosum sulcatae Eggler 1958. 

II: Control area, which was grassland formerly, pastured of mowed. The characteristic 

association is Salvinio-Festucetum sulcatae pannonicum Zólyomi 1958, where Festuca 

valesiaca is dominant as subassociation or facies former. 

III: closed Populus tremula forest patch. 

IV: closed grassland on the top near Szent Anna lake, mowed since 2000 (Arrhenatherum 

elatioris (Br-Bl. 1919) Scherrer 1925), where Danthonia decumbens is facies former. 

 

The areas at Parádóhuta was covered by forests unti the 18th century, which were cut 

permanently until the 1850s in order to build glasshouses on their place. 

 

I: Mowed systematically until 2013. Mosaic-like, with frequent patches of Festuco ovinae-

Nardetum Dostál 1933 and Festucetum rubrae-Cynosuretum Tx. 1940. 

II: Shrubcut area with a typicum patches of Festucetum rubrae-Cynosuretum Tx. 1940 and 

facies of Helictotricon pubescens. 

III: Shrubcut area, Festucetum rubrae-Cynosuretum Tx. 1940, which was divided to more 

and less intensively foraged parts. 

 

At Fallóskút I surveyed 8 areas: 

 

I: Oak forest cut in 2012, then abandoned grassland, continuous Molinietum coeruleae W. 

Koch 1926.  

II: Wetter areas of mowed meadows, where Molinia is a facies former in Festucetum 

rubrae-Cynosuretum Tx. 1940, Soó 1957. 

III: wetter Arrhenatherum subassociation of mountain meadows (Festucetum rubrae-

Cynosuretum Tx. 1940, Soó 1957 arrhenatheretosum Máthé – Kovács 1960). 

IV: drier Festuca subassociation of mountain meadows (Festucetum rubrae-Cynosuretum 

Tx. 1940e, Soó 1957 Festucetosum pseudovinae Máthé – Kovács 1960). 

V: shrubcut opening, where patches of Pulsatillo hungaricae-Festucetum rupicolae (Soó 

1938) Borhidi 1995 appeared. 

VI: shrubcut area, where spontaneously growing patches of Crataegus and Prunus spinosa 

had been formerly. Management was carried out in 2012. 

VII: This area had been Quercetum petreae-cerris Soó 1957 originally. Management was 

carried out in 2012. 

VIII: This area had been Querceo petreae-Carpinetum pannonicum Soó 1957 originally. 

Management was carried out in 2012. 

 

Records were made betveen 2013 and 2019, in May-July of every year, using 2×2 m sample 

plots, according to Braun-Blanquet (1964), giving the cover values of the species. 

Taxonomy follows Király (2009), Nature Conservation Values were given according to 

Simon (1988). Data analysis was based on the lifeform system of Raunkiaer (1934) and 

Pignatti (2005) both. Social Behaviour Types according to Borhidi (1995) were used. 

During the survey of game browsing we set out 50 sample plots in every area, which gives 

adequate representativity. Data were recorded along transects representing the 

characteristic herbaceous vegetation patches every 3-10 m, depending on the size of the 

grassland (Parádóhuta: 1,5 ha; Fallóskút: 1,6 ha; Sombokor: 0,6 ha), within circles with a 

radius of 1,13 m. In the same circles coenological records arso were made (Penksza et al., 
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2016), in which cover percentages of herbaceous and arboreal species were estimated. The 

latter results are not discussed here. 

Data were analysed in the following way: relative abundance of every species in the 

complete sapling set were recorded, and the relation of the browsed individuals (the ones 

browsed on top were recorded also separately). The abundance (rare/common) of the 

present species playing a role in afforestation and their selective browsing (browsed/spared) 

were analysed χ2 test and Bonferroni-test (Byers et al., 1984; Neu et al., 1974). In the case 

of abundance we supposed consistent distribution, factual supply distribution was 

compared to that; distribution of browsing among plant species was compared to the 

division of them in the supply. Selectivity of plants (browsed/spared) was quantified using 

the index of Jacobs (1974).  

To digest the complete data structure, we used different ordination methods during our 

survey. These methods help to interpret the original multivariate data structures through 

using variables derivated from original ones. The variables covers the biggest possible 

proportion of the variancy of the original data structure. During PCA analysis the linear 

correlations variables (in our case, the species) along a background gradient are analysed. 

On the contrary, DCA (detrended correspondency analysis) presumes an unimodal answer 

curve disposing a maximum value. Using DCA, it is possible to picture objects (species) in 

the same coordinate system during an interactive process. Shannon-diversity was also 

calculated on every sample plot. 

 

 

 

 

RESULTS 

 

In Hungary, shrubcutting, mowing and grazing are preferred in managing the grasslands 

(Kalmár 2014, Valkó et al. 2011). But our knowledge is imperfect about the role of 

autochtonous big-bodied herbivores in maintaining these valuable grasslands by slowing 

down successional processes. Their effects are interpreted commonly as negative, such as 

the treading of mouflon in rocky grasslands (Baráth et al., 2013), or the browsing on the 

valuable plant species (Lenday and Kalapos 2009). 

In our survey areas many valuable species appeared, such as Thlaspi jankae at Parádóhuta, 

Carlina acaulis, Colchicum autumnale and Gentiana pneumonanthe at Fallóskút, Iris 

variegata or Lilium martagon at Sombokor; and ungulate game can be a threat to their 

populations and habitats. In the present work coenological results are not amplified but it 

appeared that in some cases herbaceous plants are also effected by game (examples are 

chewed leaves of Irises and inflorescences of Lilium martagon, or treaded Cholhicums). 

But I did not notice significant disturbance on them. The effect of game was bigger and 

more general on saplings of arboreal species. 

The shrub level and its available species play the main role in the diet of our ungulate 

species (Katona et al., 2013c). On afforesting mountain grassland patches many arboreal 

species’ young sprouts are within reach, which grants steady food source by renewing after 

browsing. On these small patches game can consume the more protein-rich parts of plants 

to great extent by regular browsing, though they probably do not feed for a long time at one 

occasion. According to our results the majority of arboreal plants were intensively browsed 

without sortment. This could mean that ungulates find better vegetal nutriment than in 

neighboring forests, where browsing is much more selective and less intensive (Fehér et 

al., 2016). Since the total biomass of these sprouts is relatively low, the effect of game 

browsing on it can be significant. 
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Foraging can also play a crucial role both in maintaining and disandvantagous alteration 

(over-foraging) of the mountain grasslands. But when domestic animals are missing, the 

role of indigenous big bodied herbivores becomes more valuable. These ungulates act as 

ecosystem engineers and maintain dynamic grassland-shrub complexes, where besides 

effects of climatic changes valuable mountain grassland species appear and settle down in 

the more open areas (Weigl and Knowles, 2014). Türke et al. (2008) have pointed out that 

in Szénások the effect of game is not consistent in different habitat patches; it could threat 

valuable habitats potentially, but complete exclusion can lead to afforestation at the edge 

of forests and shadowing or closing neighboring grasslands. According to our Mátra 

surveys, arboreal species appearing in greater amount and browsed to a lesser extent 

(Crataegus, Rubus, Euonymus, Rosa) probably play the main role in afforesting the 

grasslands, so the removal of these species must be aided with artificial treatment. Other 

arboreal plants can be rolled back by indigenous big-bodied herbivores on a proper level.  

At Parádóhuta, boidiversity dropped at areas which had been cut in 2012 then abandoned. 

The cover of disturbance-tolerant and competitor species increased slightly, but not 

drastically. The relative stable state of the vegetation was mainly due to the game, which 

had „managed” the area by continuous browsing the young sprouts (Penksza et al., 2015, 

2016). Similar phenomena were detected on some areas of Fallóskút (VI-VII-VIII).  

Area I of Parádóhuta was managed differently in every surveyed year, so we were able to 

observe effects on the short term. To reconstruct the abandoned grasslands, the most 

obvious solution is to bring back mowing (Deák and Tóthmérész, 2005, 2007; Stampfli and 

Zeiter, 1999; Valkó et al., 2009, 2012) or grazing systems (Kovács-Hostyánszki et al., 

2013; Tälle et al., 2016; Török et al., 2014, 2016) used in the past. Because of that, nature 

conservation management has been extended to grasslands, which were diverse in the past 

but have become poor in species; in this way they can stop and turn back the process of 

declining biodiversity (Szabó et al., 2007; Penksza et al., 2008, 2015; Házi et al., 2010, 

2011; Vida et al., 2008). Mowing is often used as an additional intervention in order to roll 

back weeds germinating during the first phase of forming grasslands, and to help 

indigenous grassland specialist species to grow (Vida et al., 2008; Török et al., 2007, 2008, 

2011). Mowing as nature conservational management slows down the invading of shrub 

and afforestation, and helps new species that are typic in the association to germinate. In 

this way it leads to form more diverse grassland habitats (Huhta et al., 2001). In some cases, 

the changes in the species pool can be detected in the first year after the management 

already (Beltman et al., 2003). 

The significance of mowing is shown on the permanently mowed area at Sár-hegy, the 

vegetation was stable during the survey, the cover of the disturbance tolerant species and 

naturalness-signing ones remained the same. It has been affirmed on the grasslands near 

Parádóhuta, that arboreal plants’ cover increases significantly without proper management. 

It has been pointed out by Hansson and Fogelfors (2000) during a 15-year experiment, that 

on grasslands where the main goal is to maintain high biodiversity, systematic mowing (in 

this case, every 3 years) is needed in order to avoid increasing phanerophyte cover. During 

a 12-year survey Dzwonko and Loster (2008) have compared the vegetation of a newly cut 

calcareous grassland with another one with similar makings which had been maintained for 

years. According to their results, there was no significant difference between the 

vegetations of the two grasslands; the cover of bush increased significantly. The authors 

suggest that it could be useful to repeat management in every few years, if possible, before 

the cover of bush reaches 30%. Baba (2003) also points out the significance af systematic 

shrubcutting. He compared the vegetation on managed and unmanaged grasslands 

calcareous grasslands in Poland. Shrubcutting (supported by mowing) has increased the 

diversity of species, although the author adds that there were significant differences 
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between restaurated grassland patches and the near-natural ones which had been managed 

for years. This survey also discuss the effects of too intensive mowing, which declines 

diversity. In this case, species which are less valuable in terms of nature conservation (for 

example Calamagrostis arundinacea and Brachypodium pinnatum) increase their cover. 

Bonanomi et al (2006b) surveyed the effects of shrubcutting in the short term. Although 

during the 3-year experiment the management lowered the amount of biomass signifcantly, 

but biodiversity increased. According to the authors, systematic shrubcutting can be a 

remedy for nitrogen accumulation too. Pykälä et al. (2005) have conducted surveys in 

Finland; they pointed out that species diversity declines after ceasing foraging and the 

increasing cover of shrub lowers it further. Peco et al. (2006) have studied vegetation types 

called dehesas in Spain, which had been abandoned by traditional farmers during the last 

few years. The stopping of foraging did not cause many changes in the number of species, 

but the relation of cover percentages altered greatly: the association-forming herbs declined 

by appr. 50% on both dryer and wetter deheasas. 

Mowing plays a significant role when recostructing abandoned meadows (Deák and 

Tóthmérész, 2005, 2007; Stampfli and Zeiter, 1999; Valkó et al., 2009, 2012), because it 

slows down the process of afforestation and by creating habitats for many supporting 

species it helps grassland biodiversity to stabilize and increase (Huhta et al., 2001). 

On the Populus tremula patch, which was poor in species already in 2013, disturbance 

tolerant plants carried on to grow, and by 2017 a nearly continuous shrub had formed. 

According to the results it had been prooved that continuous management (mowing) 

stabilizes grasslands’ vegetation; on the contrary, ceasing management could lead to 

growing cover of shrubs and arboreal plants and declinig biodiversity in a few years. 

My results clearly showed that systematic nature conservation management and 

shrubcutting increases species richness of the vegetation. But on areas which had been 

abandoned recently, I detected declining biodiversity. We can point out that grasslands 

once utilized, should not be abandoned, because the cover of shrub will increase and 

invasive species will invade the vegetation, so nature conservation management must be 

conducted systematically. According to the results, foraging has also a significant positive 

effect on biodiversity. 

 

 

NEW SCIENTIFIC RESULTS 

 

I surveyed three different domestic (and characteristic in Central Europe) forest-steppes in 

the Quercus and Carpinus belt on the long term (7 years) which were formed by 

shrubcutting, through yearly sampling and evaluation. My surveys verified that this tima-

span is enough for a seminatural grassland to form. As a result of the game browsing, three 

different vegetation type formed: heavily covered by shrub; dominated by invasive or 

invasive-like dominant grass species (for the most part, Calamagrostis epigeios), and 

mosaic-like vegetation consisted of shrubs, diverse herbaceous species (grasses, legumes 

and other dicots). 

Along nature conservation management, game browsing was manifested not as an 

endangering issue, but as a process helping to form and maintain the vegetation. Game 

browsing caused the increasing of naturalness of grassland vegetation through driving back 

the shrub. At the same time, grassland species’ number has increased, which can be seen 

as a positove effect in terms of pasture management. The habitat aon Sombokor, which was 

surveyed in comparing game effects, could be used as control as it was maintained only by 

game on the long term. I also wrote a review article about the domestic and international 

literature concerning the effects of shrubcutting and game browsing. 
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I provided floristic and coenological data from four areas of the Mátra (west and top region 

of Sár-hegy, Fallóskút, Parádóhuta, Sombokor). 

I managed to malaxate and employ classic coenological sampling and inquirying effects of 

game browsing, simultaneously. This is significant because the parallel surveying of shrub 

and grass vegetation is nearly unique in domestic and international literature. 

It was confirmed that in seven years following shrubcutting changes appear concerning 

species composition, cover values, invasove species and set back shrub, which can lead to 

forming natural grasslands.  

There has been a possibility to survey the effects of management (mowing, foraging) on 

the grassland and the solitary effects of game. According to the results, on the surveyed 

areas it can be stated that abandoning can lead to declining biodiversity and species number. 

On these vegetations mowing could be the most adequate management method, which was 

proved mainly by areas of Parádóhuta. 

Oecological values can be also used when following the changes and surveying naturalness. 

The system of Pignatti was used in Hungary (elsewhere than on pasture) for the first time 

and proved to be an adequate method, it was an useful indicator of the changes. 
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