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Abstract: Nowadays, mowing has an increasing role in the management of semi-natural and nature conservation areas. Semi-dry 
grasslands have been planted on cleared areas of forest in the Pannon Mountains, which would be reclaimed by forest without use of 
the areas by humans. In our work we analysed cleared grasslands. The questions we tried to answer were which changes were caused 
by different land use, how favourable mowing can be for the purpose of grassland management and nature protection, do the 
composition of the plant species and the diversity vary within two years when conditions of precipitation are different. In four 
sampling areas, in 4 × 10 quadrats we registered the plant species and their cover values. We performed a site assessment in April, 
June and October, 2013-2014. We analysed the data by using cluster and ordination processes and we compared the sampling areas 
on the basis of the humidity preference and Shannon’s index of diversity. According to the results, the composition of species and 
diversity on the analysed areas used for different purposes considerably deviate from each other. Further, we found a difference 
between two portions of the area whose had minor deviation in water management. 
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1. Introduction  

Areas of natural grasslands have considerably 
decreased in Europe in the past decades [1-11], while 
priority has been given to grassland management 
using nature conservation and ecological criteria [12, 
13]. The reason that conservation of grasslands is 
highly important in maintaining and preserving the 
diversity of biology [14]. 

Natural and semi-natural grasslands are also 
endangered by the loss of habitats and by industrial 
and recreational activities [15, 16]. Due to changed 
land use, traditionally managed grasslands are rarely 
seen [17]. This is an unfortunate fact as regular 
mowing and maintaining these grasslands as pasture 
are the primary means of maintaining these areas, 
which are of high importance in terms of nature 
conservation management, by effecting the successive 
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processes [18-21]. 
Natural disturbances form part of the ecological 

systems, and the majority of meadows and hayfields 
of high nature conservation value can only be 
preserved by treatment [22, 23]. By means of nature 
conservation treatments, the number of species on 
grasslands can be increased and various 
accompanying species can be planted [24-29]. 

Besides, due to the removal of the accumulated 
leaf-mould, colonization patches are created for 
numerous accompanying dicotyledonous species [30, 
31]. The extensive grassland management, the 
preservation of nature conservation areas and the flora 
and fauna are also supported by the NATURA 2000 
network through the supporting system of the 
European Union [32]. 

In our work we analysed various hayed grasslands. 
We looked for the answer to the question which 
changes were caused on the areas by the different land 
use, do the composition of the plant species and the 
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diversity vary within two years when conditions of 
precipitation are different. 

2. Materials and Methods 

2.1 The Surveyed Area 

The surveyed area is situated in the Carpathian 
basin, in the Northern region of Hungary, within the 
countryside Mount Cserhát and in the small region of 
Kosd hills (Fig. 1) [33]. The area was once 
characterised by Aceri tatarici-Quercetum roboris, 
Quercetalia cerris (in patches), and Salvio 
nemorosae-Festucetum rupicolae (in smaller patches). 
The meadow “Gyadai” is situated at the Northern end 
of Mount Naszály forming a part of the Kosd hills in 
the valley of the stream “Lósi”, this is where our 
surveys were carried out. 

The meadow “Gyadai” was created by cutting down 
the forest areas around the stream “Lósi”. The largest 
plant communities of the meadow “Gyadai” are the 
meadows of Pastinaco-Arrhenatheretum and 
Alopecuro-Arrhenatheretum, the forest steppes and 
the semi-dry cleared grasslands. The meadow 
“Gyadai” is characterized by remnant trees, which 
provide shade for animals on hot days. The meadow 
“Gyadai” also accommodates some plant species of 
Carici pilosae-Carpinetum next to it [34, 35]. The 
meadow is preserved by human activities (by 
landscaping), otherwise the entire area might be 
reclaimed by forest. 

2.2 The Sampling Method 

Before defining the sampling areas on the meadow 
“Gyadai”, we made repeated visits to the site during a 
period of five years (3-4 times each year), when we 
assigned 4 parts of the grassland that were mowed 
regularly. We paid special attention to the areas where 
pressure from tourism was greater, owing to organised 
activities. 

We used military and topographic maps as well as 
aerial photos to follow the changes in the history of 
the areas, and we also analysed detailed descriptions, 
written by local historical sources [36]. Based on these 
we established that along the stream, on the meadow 
“Gyadai”, there was only a narrow zone of grassland 
(at the end of the 18th century), which was extended 
by the mid 19th century. From this time only minor 
changes of land use were carried out in the meadow. 
From the nineteen nineties, little patches of farmland 
could be seen in the area. 

On  the  meadow “Gyadai”,  we  assigned  four 
sampling areas based on the records, the documents 
and maps and the experiences gained at the site. The 
four sampling areas are characterized as mowed 
grasslands, however due to the increasing number of 
visitors, the areas are more or less effected, or they 
may deviate from each other in the history of the 
landcape or in the water management parameters. The 
areas were mowed twice a year (in mid July and 
August). Random sampling was performed by quadrat 

 

 
Fig. 1  Geographic situation of the surveyed area (K1-K4 = four sampling areas). 
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assignment preceeding the on-site sampling. The 
sampling points were assigned based on a rectangular 
grid projected on the area, which were slightly altered 
by on-site corrections to avoid the quadrats falling on 
roads, bushes, wild boar diggings, or mud flows. Due 
to the random samplings it may have occurred that a 
quadrat had been assigned on slightly disturbed 
patches. We assigned a total of forty quadrats of 2 × 2 
m for the coenological sampling so that 10 quadrats 
were assigned to each portion of the area. The 
quadrats with sampling codes 1-10 were assigned at a 
distance of approximately 2 kms (at the possible 
maximum distance) from the nearby tourist 
information centre. Access to the area is difficult due 
to forest and bush areas. It cannot be accessed by car 
through the nearby forest, because the local forest 
management company has banned access to the forest 
road. We assigned the quadrats with sampling codes 
11-20 in the area next to the above described area. In 
this case, however, we assumed that this area may be a 
dryer mowed grassland. The quadrats with sampling 
codes 21-30 are located in the part of the grassland 
near to the village “Katalinpuszta”, which is a popular 
tourist destination with a tourist route. This part of the 
grassland is regularly visited by tourists. At weekends 
thousands of people visit the area. In 2-3 weeks, 
during the main plant reproduction and growth period 
programs are organized where 50-100 people take part, 
or school children play games. If there are no 
organised activities, people use this portion of the 
mowed grassland for picknicking. We assigned 
quadrats with sampling codes 31-40 to be located at 
the beginning of the grassland, which is next to the 
tourist information centre. Due to its marginal 
conditions, this part of the grassland is not visited by 
tourists. The tourist route is from the tourist 
information centre through the forest and is next to 
this part of the grassland at the edge of the forest 
(where the slope is rising). This route is bordered by 
the grassland along a relatively narrow zone. The 
forest surrounds the narrow part of the meadow there. 

Tourists typically do not leave the road to visit this 
side of the meadow, this is especially true for the large 
groups of school children, because they walk in pairs 
on the road under the supervision of adults until they 
reach the wide, open-air area mentioned above, that is 
the location of organised activities. It is assumed that 
there was a forest area in this part of the grassland 230 
years ago. The sampling points were assigned three 
times in both surveying years. The sampling activities 
were carried out in the same weeks and months (April, 
June and October) of 2013 and 2014. We assigned the 
quadrats at the site by using a Garmin Dakota 20, GPS, 
and during further samplings we searched the fixed 
sample quadrats with a GPS. During sampling we 
recorded the time, exposure, the altitude, and the 
names of species according to the records produced by 
Király et al. [37, 38], and thus we produced an 
estimate of the cover values. We identified the 
phytocoenosis according to the literature published by 
Borhidi [39]. 

2.3 Data Assessment 

We summarized the data of the coenologic 
sampling in an excel table, to which we also assigned 
the attributes of the database “Flóra”. The data 
recorded in the four different sampling points were 
analysed for their humidity preferences [40]. The 
nature conservation value of some individual species 
of high importance covered in later analysis was also 
stipulated on the basis of the database “Flóra”. We 
calculated the Shannon’ diversity indexes for all the 
quadrats of the entire database, covering all sampling 
dates. We calculated the averages of the diversity 
indexes for each portion of area as per the date and 
year of sampling. Based on the average quadrat 
records of the portions of areas assessed on the largest 
covers of the relevant quadrats, we defined the 
dominant plant species also for each portion of the 
area. We regarded as plant species those species 
whose estimated cover exceeded 8% as per the 
averaged quadrats as dominant. In order to present the 
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similarities and differences between the sampling 
points, we used the cluster analysis generated by the 
Bray-Curtis matrix, and the ordination process [41]. 
We conducted all analysis using the program R 3.02. 
For the purposes of data management and application, 
we combined the data of each species recorded in 
fixed quadrats, and if one of the species was found 
simultaneously in several various sampling points 
during one year, we considered the highest cover 
value for the calculations. We used this method of 
simplification instead of the averaging method, 
because using the averaging method, the determinant 
dissimilarities and the higher average cover values of 
the portions of areas might have disappeared. Further, 
this method was the best one to conform with our 
sampling method. 

3. Results and Discussion 

Based on the dendrogram drawn up for 2013, the 

area located at the beginning of the grassland (31a-40a) 
is strongly separated within the mowed grasslands 
(Fig. 2). By comparing the dendrogram with the 
sampling cover values, it is evident that Potentilla alba 
is primary and highly dominant in the above 
mentioned portion of the grassland. Besides, the 
covers of Bromus erectus, Festuca rupicola and 
Trisetum flavescens are considerable. The sampling 
quadrats (21a-30a) represent a well isolated group of 
species with connections to each other at low levels 
whose locations are often visited by tourists and 
where public programs are often organised. In this 
portion of the grassland, the primary dominant plant 
species is Bromus erectus whose cover is very 
extensive, and the secondary-dominant species are 
Festuca rupicola and Filipendula vulgaris. We deemed 
dominant plant species to be the one whose cover 
exceeded 8% estimated by an on-site assessment 
(Table 1). 

 

 
Fig. 2  Dendrogram of the sampling quadrats, 2013. 
Legend: 1-10 wetter mowed meadow in the direction of Ősagárd; 11-20 dryer mowed meadow in the direction of Ősagárd; 21-30 
mowed and tourist visited meadow 31-40 mowed meadow, which used to be forest; a: 2013. 
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Table 1  The dominant species based on averaged quadrats of the portions of grasslands of the largest covers occurred in the 
relevant quadrats of the surveyed areas (2013). 

K1 K2 K3 K4 

Plant species Cover 
(%) Plant species Cover 

(%) Plant species Cover 
(%) Plant species Cover 

(%) 
Bromus erectus 16.9 Festuca valesiaca 16.1 Bromus erectus 46.8 Potentilla alba 30.5 
Galium verum 9.4 Festuca rupicola 13 Festuca rupicola 8.2 Bromus erectus 16.6 
Festuca valesiaca 9.3 Galium verum 12.1 Filipendula vulgaris 8.1 Trisetum flavescens 12 

- - Alopecurus 
pratensis 9.7 - - Festuca rupicola 11.2 

 

Table 2  The dominant plant species on the surveyed areas based on the averaged quadrats of the portions of area of the 
largest covers occurred on the relevant areas (2014). 

K1 K2 K3 K4 

Plant species Cover 
(%) Plant species Cover 

(%) Plant species Cover 
(%) Plant species Cover 

(%) 
Bromus erectus 22 Trifolium campestre 25 Bromus erectus 41 Potentilla alba 30.5 
Trisetum flavescens 8.9 Carex praecox 14 Festuca rupicola 12.3 Bromus erectus 16.6 
Potentilla alba 8.6 Trifolium alpestre 12.7 - - Trisetum flavescens 12 
Arrhenatherum 
elatius 8.4 Trisetum flavescens 12.5 - - Festuca rupicola 11.2 

- - Festuca valesiaca 12.1 - - Arrhenatherum 
elatius 9.2 

 

The quadrats of the two mowed grasslands next to 
“Ősagárd” are connected to each other at a higher 
level, and these areas are not definitely isolated from 
each other. Each of the two portions of grassland are 
diversified, and the number of the plant species found 
in these two portions of grassland is much higher than 
in the two other portions of mowed grassland. It is 
worth mentioning that there are 5 dominant species: 
Bromus erectus, Gallium verum, Festuca valesiaca, 
Fesuca rupicola, Alopecurus pratensis. 5a and 6a 
quadrats are different from the other sampling 
quadrats. These quadrats are highly covered by 
Calamagrostis epigeios.  

On the mowed grassland, the area was also isolated 
in the second year (Fig. 3), which is located at the 
beginning of the grassland (31b-40b). The portion of 
grassland is highly covered by Potentilla alba and 
Bromus erectus. The presence of Trisetum flavescens 
is also considerable (Table 2). 

The sampling quadrats (21b-30b) represent a well 
isolated group of species with connections to each 
other at low levels whose locations are often visited by 
tourists and where public programs are often organised. 

In this portion of grassland, cover of the primary 
species of Bromus erectus and Festuca rupicola was 
considerably high in 2014. There is a higher level 
connection between the quadrats of the two mowed 
grasslands next to “Ősagárd”, and based on the 
dendogram these portions of area are not clearly 
isolated from each other. These two portions of 
grassland are heterogeneous compared to the two 
other mowed portions of grassland. Similarities 
between the individual quadrats occur only at high 
connection levels. Similiar to the previous year, 5b 
and 6b quadrats are different from the other sampling 
quadrats, and the quadrats are highly covered by 
Calamagrostis epigeios. 

Based on the DCA of the mowed sampling 
grasslands (Fig. 4), the following can be established 
concerning the analysed portions of grassland (K1_a = 
1a-10a, K2_a = 11a-20a, K3_a = 21a-30a, K4_a = 
31a-40a). 

Three groups of the mowed grasslands can be 
isolated (with ellispes). An area can be isolated, which 
contains the quadrats of the mowed area that is located 
at the beginning of the meadow (31a-40a). The quadrats 
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Fig. 3  Dendrogram of the sampling quadrats, 2014.  
Legend: 1-10 wetter mowed meadow in the direction of Ősagárd; 11-20 dryer mowed meadow in the direction of Ősagárd; 21-30 
mowed and tourist visited meadow 31-40 mowed meadow, which used to be forest; b: 2014. 
 

of the mowed grassland shown in the figure as 
effected by tourism also form an isolated group 
including all quadrats of the portion of the grassland 
(21a-30a). The third ellipse consists of the two mowed 
grasslands next to Ősagárd, which two portions of 
grassland are not clearly isolated from each other 
(K1_a, K2_a). These two areas are more 
heterogeneous than the other two mowed grasslands. 
The 3 quadrats of area K1_ a (5a, 6a, 10a) are found 
outside the isolated areas, and deviate considerably 
from those areas. 

Based on the ordination analysis, some species of 
the mowed grasslands next to Ősagárd (K1_a, K2_a), 
which characterize the isolated area are the following:  

Bromus inermis, Carex praecox, Betonica 
officinalis, Trifolium campestre, Moenchia mantica, 
Cruciata laevipes, Arrhenatherum elatius, Dactylis 
glomerata, Knautia arvensis, Helictotrichon pubescens, 

Vicia cracca, Lathyrus pratensis, Vicia hirsuta, Poa 
angustifolia, Festuca valesiaca. 

Some species of the mowed grasslands located at 
the beginning of the meadow (K4_a), which characterize 
the isolated area: Potentilla alba, Trifolium montanum, 
Rhinanthus minor, Plantago lanceolata, Briza media, 
Salvia nemorosa, Leontodon hispidus.  

The species isolated in the mowed grassland (K3_a) 
effected by tourism are not shown in the DCA. In 
accordance with the DCA, the presence of 
Calamagrostis epigeios promotes the isolation of the 
quadrats 5a, 6a, while the presence of Brachypodium 
pinnatum promotes the isolation of the quadrat 10a. 

Based on the DCA of the mowed grasslands with 
samplings in 2014 (Fig. 5), the following is 
established concerning the analysed portions of 
grassland (K1_b = 1b-10b, K2_b = 11b-20b, K3_b = 
21b-30b, K4_b = 31b-40b). 
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Fig. 4  Results of the DCA of mowed grasslands in 2013 
Legend: Ac co: Achillea collina, Al pr: Alopecurus pratensis, Ar el: Arrhenatherum elatius, Be of: Betonica officinalis, Br pi: 
Brachypodium pinnatum, Br me: Briza media, Br er: Bromus erectus, Br in: Bromus inermis, Ca ep: Calamagrostis epigeios, Ca ca: 
Carex caryophyllea, Ca pr: Carex praecox, Ce sc sc: Centaurea scabiosa subsp. scabiosa, Ce br: Cerastium brachypetalum, Co au: 
Colchicum autumnale, Cr la: Cruciata laevipes, Da gl: Dactylis glomerata, Di po: Dianthus pontederae, Fe ru: Festuca rupicola, Fe va: 
Festuca valesiaca, Fi vu: Filipendula vulgaris, Fr ve: Fragaria vesca, Ga ve: Galium verum, He pu: Helictotrichon pubescens, Kn ar: 
Knautia arvensis, La pr: Lathyrus pratensis, Le hi: Leontodon hispidus, Lo co: Lotus corniculatus, Lu ca: Luzula campestris, Ly vi: 
Lychnis viscaria, Mo ma: Moenchia mantica, My st: Myosotis stricta, Or um: Ornithogalum umbellatum, Pi sa: Pimpinella saxifraga, 
Pl la: Plantago lanceolata, Pl me: Plantago media, Po an: Poa angustifolia, Po al: Potentilla alba, Pr ve: Primula veris, Pu mo: 
Pulmonaria mollissima, Ra ac: Ranunculus acris, Ra po: Ranunculus polyanthemos, Rh mi: Rhinanthus minor, Ru ac: Rumex acetosa, 
Sa ne: Salvia nemorosa, Sa pr: Salvia pratensis, Sa bu: Saxifraga bulbifera, Se an: Seseli annuum, Ta of: Taraxacum officinale, Th li: 
Thesium linophyllon, Tr or: Tragopogon orientalis, Tr ca: Trifolium campestre, Tr mo: Trifolium montanum, Tr fl: Trisetum 
flavescens, Ve ch: Veronica chamaedrys, Vi cr: Vicia cracca, Vi hi: Vicia hirsuta, Vi te: Vicia tenuifolia, Vi hir: Viola hirta, Vi od: 
Viola odorata 
K1_a: 1-10 wetter mowed meadow in the direction of Ősagárd; K2_a: 11-20 dryer mowed meadow in the direction of Ősagárd; K3_a 
21-30 mowed and tourist visited meadow; K4_a: 31-40 mowed meadow, which used to be forest, a: 2013 
 

Four groups of the mowed grassland can be isolated 
(with irregular forms), however, this isolation is not 
entirely clear as minimum 1-2 quadrats occur in an 
other isolated group in which they were not expected. 
An area can be isolated, where the quadrats of the 

mowed area located at the beginning of the meadow 
are found (31b-40b). The figure shows that the 
quadrats of the mowed grassland effected by tourism 
also form a separate group, which includes the quadrats 
21b-28b of the portion. The third group consists of 
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Fig. 5  Results of the DCA of mowed grasslands in 2014 
Legend: Ac co: Achillea collina, Ag ca: Agrostis capillaris, Ag st: Agrostis stolonifera, Al pr: Alopecurus pratensis, Ar el: 
Arrhenatherum elatius, Be of: Betonica officinalis, Br er: Bromus erectus, Ca ep: Calamagrostis epigeios, Ca pr: Carex praecox, Ce 
ja: Centaurea jacea, Ce ja an: Centaurea jacea subsp. angustifolia, Ce sc sc: Centaurea scabiosa subsp. scabiosa, Ce br: Cerastium 
brachypetalum, Cr la: Cruciata laevipes, Di po: Dianthus pontederae, El re: Elymus repens, Fe rub: Festuca rubra, Fe ru: Festuca 
rupicola, Fe va: Festuca valesiaca, Fi vu: Filipendula vulgaris, La pr: Lathyrus pratensis, Le hi: Leontodon hispidus, Lo co: Lotus 
corniculatus, Lu ca: Luzula campestris, Mo ma: Moenchia mantica, My st: Myosotis stricta, Pl la: Plantago lanceolata, Pl me: 
Plantago media, Po al: Potentilla alba, Ra ac: Ranunculus acris, Ra po: Ranunculus polyanthemos, Rh mi: Rhinanthus minor, Ru ac: 
Rumex acetosa, Sa pr: Salvia pratensis, Sa bu: Saxifraga bulbifera, Se an: Seseli annuum, Ta of: Taraxacum officinale, Th li: 
Thesium linophyllon, Tr al: Trifolium alpestre, Tr ca: Trifolium campestre, Tr mo: Trifolium montanum, Tr pr: Trifolium pratense, 
Tr fl: Trisetum flavescens, Ve ar: Veronica arvensis, Ve ch: Veronica chamaedrys, Vi an: Vicia angustifolia 
K1_b: 1-10 wetter mowed meadow in the direction of Ősagárd; K2_b: 11-20 dryer mowed meadow in the direction of Ősagárd; 
K3_b 21-30 mowed and tourist visited meadow; K4_b: 31-40 mowed meadow, which used to be forest, b: 2014 
 

the mowed grassland far from Ősagárd, which 
includes all quadrats of the portion (11b-20b). The 
fourth portion (1a-4a, 7a-10a) consists of the quadrats 
of the mowed area next to Ősagárd. Two quadrats of 
this area (5b, 6b) are found outside the isolated groups 
and deviate considerably from those. 

Based on the ordination analysis, some species of 
the mowed grasslands far from Ősagárd which 

characterize the isolated area are the following (K2_b): 
Alopecurus pratensis, Carex praecox, Elymus repens, 
Trifolium campestre. The species that characterizes 
the mowed grassland next to Ősagárd is the Lathyrus 
pratensis. 

On the grassland effected by tourism (K3_b), there 
are more extensive covers of Agrostis stolonifera, 
Plantago lanceolata, Thesium linophyllon, Centaurea 
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jacea subsp. angustifolia. In the mowed grassland 
located at the beginning of the meadow (K4_b), the 
following species occur at higher rates: Potentilla alba, 
Trifolium montanum, Saxifraga bulbifera, Rhinanthus 
minor, Plantago media, Luzula campestris, Festuca 
pratensis. In accordance with the DCA, the isolation 
of quadrats 5b and 6b is caused by Calamagrostis 
epigeios. 

We defined the amount of rainfall for the area with 
interpolation based on the National Weather Service’ 
database, taking into account the measurements of the 
nearest rain gauge stations. The precipitation 
difference of the two surveyed years can be seen in the 
figure below (Fig. 6). The figure clearly shows that 
the increase of precipitation in 2014, in the growing 
season is significant. 

The second year was much rainier, thus the 
diversity was considerably increased in all surveyed 
areas. The Shannon’s diversity record on areas 
effected by tourism is the lowest as an avarage in both 
years of the survey, while the diversity of the area 

located at the beginning of the meadow functioning as 
forest area for a long time hardly differs from the 
diversity of the other two mowed areas (Figs. 7 and 8). 

Based on the analysis of humidity preferences it is 
evident that in the rainier year in the portion of the 
wetter mowed grassland next to Ősagárd more species 
were categorized as moderately dry or moderately 
moist, and in the portion of the dryer mowed 
grassland far from Ősagárd were more species 
categorized as dry. These two areas had miner 
deviation in the rainier year. In the year with less rain, 
the portion of grassland effected meaningfully by 
tourism has very similar characteristics to the portion 
of grassland located at the beginning of the meadow. 
In 2014, these two portions of grassland differed 
considerably from each other: while a great number of 
species with higher humidity preference occurred   
at the beginning of the meadow, the number of  
species categorized as moderately dry highly 
increased on the area effected meaningfully by 
tourism (Figs. 9 and 10). 

 

 
Fig. 6  Precipitation difference of the surveyed years. 
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Fig. 7  Diversity of the surveyed areas, 2013. 
 

 
Fig. 8  Diversity of the surveyed areas, 2014. 
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Fig. 9  Humidity preference of the plant species, 2013. 
 

 
Fig. 10  Humidity preference of the plant species, 2014. 
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4. Conclusions 

From a nature conservation point of view, it is 
favourable that the number of species of Potentilla 
alba occurring in the area is high. It is a special plant 
species with low stress resistance [40]. However, due 
to tourism, it occurs even less in the area and instead, 
Bromus erectus becomes dominant. It might be also 
due to tourism that Bromus erectus not only displaces 
previous species, but also achieves a less dominant 
cover of species. The plant species whose covers are 
more extensive in areas not effected by tourism, for 
example Alopecurus pratensis, Galium verum, Carex 
praecox, Trisetum flavescens—occur less frequently 
in areas effected by tourism. The species reacts first to 
the changed conditions not with disappearence but 
with a the change in relation to dominance, as has 
been already supported by other survey [41]. 

The ordination analysis shows that the composition 
of species considerably differs with the portions of 
land cultivated in different ways. In the portion of 
grassland effected by tourism, the number of species 
characterising the individual area is low, which is 
more characteristic in years with less rain, when the 
diversity of species is reduced. The change of the 
cover values affects not only the occurrance of the 
dominant species but of the species with less cover. 
The decrease of diversity, the change of plantcover, 
the decrease of number of sensitive species as a result 
of tourism are registered all over the world [42, 43]. 

The Shannon’s diversity records show that due to 
human presence and trampling the diversity of the 
species is reduced. The diversity of species is 
considerably low in years with less rain. In years with 
more rain the diversity of species is considerably 
higher, however, the difference in diversity between 
the surveyed areas is much increased. All these 
examples draw attention to the important role of 
environmental factors alongside the human factors 
[44]. The water reserve also influences the 
productivity of grasslands and water has primary 

importance in the structure of plant communities [45]. 
According to the survey, on the two areas not 

effected by tourism, in the rainier year the difference 
between the humidity preference of the plant species 
occurred on the dry areas and on the less dry areas 
became similar. In the rainier year, the differences 
increased between two portions of grassland with 
similar humidity preferences but different land use. 
On areas not effected by tourism, there were more 
species with higher humidity preferences occurred in 
rainier year, however, this tendency could not be 
observed in the rainier year on areas effected by 
tourism. The areas effected by tourism may react less 
flexibly to the change in rain conditions. 

It can be said based on our analysis, that the 
surveyed semi-dry grasslands in the Pannon 
mountains are extremely rich in species and therefore 
proper grassland management plans should be drawn 
up. To preserve grasslands of high natural value, the 
impacts of the environmental factors should also be 
considered in addition to becoming acquainted with 
the history and present conditions of the landscape use 
[36, 46-50]. 
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