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Summary: More than 11% of the area of Hungary (1.02 million ha) is under grassland management. A signi-
ficant proportion of this area is occupied by extensively used fields where fodder is grown. Extensive grassland
management does not necessarily exclude multiple harvests within one season. In our experiments, we tested
the effect of cutting frequency on the species composition of grassland vegetation.

Utilisation frequencies (2, 3, 4 cuttings annually) were simulated by the same method at two sites, without
fertiliser applications. The utilisation frequency of 2 cuttings/year was represented by a late first cutting
(third decade of June) and an autumn cutting. The utilisation frequency of 3 cuttings/year was represented by
vegetation surveys performed in the third decade of May, at the end of July and at the beginning of October.
The utilisation frequency of 4 cuttings/year meant surveys in May, at the end of June, the end of July and at the
beginning of October.

In Mende, on a planted, wet meadow, surveys on vegetation composition mostly yielded less than 10
species. In Bosztor, on a dry, natural pasture, the number of identified species varied between 35-40.

From the relative ecological indicators (Boruii 1993), the distributions of relative temperature demand
(TB), relative nitrogen demand (NB) and social behaviour types (SBT) were analysed.

According to the results of the examined 2 years, we may conclude that from the 3 different utilisation
frequencies, the treatment with 3 cuttings/year had the most significant beneficial effect on maintaining or
establishing a near-natural vegetation. Further research is needed to confirm long time impacts.

Introduction

More than 11% of the area of Hungary (1.02 million ha) is under grassland management.
The area of grassland has decreased significantly in recent decades as pieces of land of
better quality have been transformed into arable fields (BArcsAk et al. 1986). Pastures and
meadows on poor soil yield 1.5 t/ha hay annually, on average (SzeMAN 1994). Yields have
been increased primarily by using artificial fertlisers. As it was determined by BARCSAK
(1981), when NPK fertilisation is applied in an optimum ratio (1:0,4:0,4), 1 kg of active
N component increases dry matter contents by 20%. The amount of nutrient supply
necessary to increase the yield of different grassland types has been studied extensively
(BarcsAk 1991, Nacy 1989, 1991, SzemAN 1991a, 1991b, 1994).

Overfertilising, while it increases yields, degrades soil quality (GYOrrry 1975, COWLING
1981, LANG 1983, Sipos et al. 1975) and reduces biodiversity (MULLER 1994). According to
the results of SzEMAN (1998), the species diversity and yield of leguminous plants increase
on unfertilised grasslands. Nitrogen increases the raw protein content of grass (BANszk1
1988, Kota et al. 1974, SzemAN 2003, VINCZEFFY 1964, VARHEGYI et al. 1978). ARMING
(1996) identified 39-68 plant species in an extensively managed plot of poor quality
as opposed to the maximum number of 15 species found in intensively managed plots
(where 50% of species were weed species typical in arable fields or ruderal species).
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With the drastic decrease in livestock numbers since the 90s, increasing yields is not
as significant an issue as it used to be. As an alternative, new, environmentally friendly
methods of pasture management have been introduced, e.g. organic and extensive grass-
land management (ANGYAN et al. 1997).

Extensive grassland management does not necessarily exclude multiple cuttings within
one season. In our experiments, we tested the effect of cutting frequency on the species
composition of grassland vegetation and the related potential changes in composition.

Materials and methods

Experiments were carried out in 2006, 2007 and 2008, at two locations, on flat ground.
Atone site (Mende), the experimental field, a wet meadow planted previously with Festuca
arundinaceatum vegetation, was located in a valley, while at the other site (Bosztor) a dry
saline grassland with Festuca pseudovinetum vegetation (in Bosztor) was used. Both sites
are managed organically; no artificial fertilisers are applied. In the autumn of 2006, the
manure dropped by grazing animals was simulated by broadcasting slurry, as the pastures
were only mowed. Grasslands were utilised at 3 levels of intensity, represented by the
number of cuttings (Table 1.)

Table 1. Details of treatments
1. tablazat Kaszalasok idépontjai

2 cuts/year 3 cuts/vear 4 cuts/year
15t growth 19 Jun. 17 May 17 May
2" growth 10 Oct. 28 Jul. 19 Jun.
31 growth 10 Oct. 28 Jul.
4" orowth 10 Oct.

Treatments were applied in 3 replicates. Vegetation composition was surveyed using
the quadrat method Balazs, where the areas occupied by the different species inside the
quadrat are expressed as coverage, or dominance value (DB). The dominance value is
proportional to the area utilised by a given plant species. The highest possible value for
DB is 32, standing for a surface coverage of 100%.

From the relative ecological indicators (Boruipi 1993), the distributions of relative
temperature demand (TB), relative nitrogen demand (NB) and social behaviour types
(SBT) were analysed.

Results and their discussion

Prior to discussing dominance values, the differences between numbers of plant species
at the two examined sites should be mentioned. In Mende, on the planted, wet meadow,
surveys on vegetation composition yielded less than 10 species in most of the cases.
In Bosztor, on the dry, natural pasture, the number of identified species varied between
35-40.
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Classifying the examined sites according to the temperature demand shows a clear
difference between the grasslands at Mende and B6szor. The grassland in Mende (Figure
1.) is mostly dominated by TB 5 vegetation (zone of montane deciduous mesophile
forests). In 2008, in the plots with cutting frequencies of 2 and 4, the coverage of TB 6
species decreased; these species were replaced by the aforementioned TB 5 vegetation.
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Figure 1. Distribution of plant species according to relative temperature demand (TB) (2007-2008); Mende
1. abra A ndvényfajok megoszlasa a relativ hdigény (TB) alapjan (2007-2008); Mende

In Bosztor (Fig. 2.), the grassland is mostly dominated by the plant species of thermo-
phile forests and steppic woods (TB7) and the submediterranean sibljak and steppe zone
(TBS8). As a result of the increased frequency of cutting, the proportion of plant species of
higher temperature demand increased. In the treatment with two cuttings, the first cutting
is rather late (second half of June), thus the first growth after cutting has a significant
shading effect. This may explain the proliferation of species with a lower temperature
demand in the case of extensive management.
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Figure 2. Distribution of plant species according to relative temperature demand (TB) (2007-2008); Bosztor
2. abra A névényfajok megoszlasa a relativ héigény (TB) alapjan (2007-2008); Bosztor

According to the graph demonstrating the relative nitrogen demand of plant species at
the sites (Figure 3., 4.), the Bosztor site is characterised by species of moderately oligo-
trophic and submesotrophic habitats. Species indicating nitrogen overload (NB 6, 7, 8§,
9) were not identified in high numbers in Mende either; the site was dominated by the
species of submesotrophic and mesotrophic habitats.
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Figure 3. Distribution of plant species according to relative nitrogen demand (NB) (2007-2008); Mende
3. abra A novényfajok megoszlasa a relativ nitrogénigény (NB) alapjan (2007-2008); Mende
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Figure 4. Distribution of plant species according to relative nitrogen demand (NB) (2007-2008); Bosztor
4. abra A novényfajok megoszlasa a relativ nitrogénigény (NB) alapjan (2007-2008); Bosztor

The graph of social behaviour types shows a dominance of disturbance tolerant,
naturally occurring species (DT) in Mende (Figure 5.). Competitor plant species (C) indi-
cating natural conditions have also appeared.
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Figure 5. Distribution of plant species according to social behaviour types (SBT) (2007-2008); Mende
5. abra A novényfajok megoszlasa szocialis magatartas tipusok (SBT) alapjan (2007-2008); Mende

In Bosztor, species indicating natural condition (C, S, G, NP) were found in higher
numbers than species indicating disturbance (Figure 6.). Natural competitors (C) occupied
almost 50% of the area. Endemic weed species were found only in low numbers. Rural
competitor species of the endemic flora benefitted from the cutting frequencies of 2 and 4
(16.5% and 13.7%, respectively) as opposed to 3 cuttings/year (8.5%).
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Figure 6. Distribution of plant species according to social behaviour types (SBT) (2007-2008); Bosztor
6. abra A novényfajok megoszlasa szocialis magatartas tipusok (SBT) alapjan (2007-2008); Bosztor

As SBT values indicate the natural or disturbed nature of the relationship between plant
species and their habitats, they may be attributed with indicator values of naturalness.

For the wet grassland of good nutrient supply in Mende, indicator values were between
202-216.

For the grassland characterised by a high number of species and low nutrient supply,
indicator values were between 350-402. As a result of cutting the grass 2 or 4 times a year,
indicator values decreased (to 350 and 354, respectively) whereas the treatment with 3
cuttings resulted in significantly higher values (402).

According to the results of the examined 2 years, we may conclude that from the 3
different utilisation frequencies, the treatment with 3 cuttings/year had the most significant
beneficial effect on maintaining or establishing a near-natural vegetation. Further research
is needed to confirm long time impacts.
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A GYEPHASZNALAT GYAKORISAGANAK HATASA A NOVENYALLOMANY
OSSZETETELERE KULONBOZO GYEPEKNEL
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Kulesszavak: hasznositasi gyakorisag, relativ 6kologiai mutatok, biodiverzitas, természetkozeli vegetaciod

Osszefoglalas: Magyarorszag teriiletének tobb, mint 11%-a (1,02 millio ha) tartozik a gyepmiivelési dgba,
amelybdl jelentds helyet foglalnak el az extenziv hasznositas, takarmanytermd teriiletek. Az extenziv haszno-
sitas nem zarja ki, hogy a gyepteriileten évente tobb hasznositas torténjen. Kisérletiinkben azt vizsgaltuk, hogy
milyen hatassal van a gyep botanikai sszetételére a hasznositas gyakorisaga.

A gyephasznalat harom tipusat (évi 2, 3, 4 hasznositas) szimulaltuk ugyanazzal a metodussal két termo-
helyen, tragyazas nélkiil. Az évi 2-szeri hasznositas egy kései elsd (jinius harmadik dekadja) és egy 6szi
kaszalast jelentett. Az évi 3-szori hasznositds méajus harmadik dekadjaban, julius végén és oktober elején tortént
novényallomany-felvételezést jelentett. A négyszeri hasznalat majusi, jinius végi, julius végi és oktober eleji
botanikai vizsgalatot jelentett.

Mendén, a telepitett, tide fekvésii kaszalon, a ndvényallomany-felvételezések soran zomében 10 alatt volt a
fellelt fajok szama. Bosztoron, a szaraz fekvésii, természetes gyepen 35-40 ndvényfajt azonositottunk.

Az adatok feldolgozasa soran a relativ 6kologiai mutatok (Borhidi 1993) koziil a relativ hdigény (TB),
relativ nitrogénigény (NB) és a szocialis magatartasi tipusok (SBT) értékek megoszlasat elemeztiik.

A vizsgalt két év alapjan elmondhatjuk, hogy a 3 hasznositési variacio koziil az évi 3 kaszalas kedvezett
leginkabb a természetkozeli novényallomany fennmaradasanak, illetve kialakulasanak. Tovabbi vizsgalatok
sziikségesek a hosszabbtavu hatasuk igazolasahoz.



