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Introduction

The basic purposc of congervation biology 1s to provide practical information
useful in conservation management (Margoczi ef af. 1997, Aradi et ¢l 2004). Due
to the changes in farming methods in agriculture, scmi-natural grazed grasslands
are threatened throughout Europe (van Wieren 1995). Alkaline grasslands belong
to the most typical communitics in the Carpathian basin (Illvés er @l 2007),
covering considerable arcas, a great proportion of which is natural or ncar-natural
(cf Kun 1998, Kelemen 1997, Molnar and Borhidi 2003). If we are to maintain
the natural valuecs of these alkaling communitics, we have to gather data on which
measures to made.

In this study, we chosc two ncighbouring alkalinc grasslands, which belong
to different countries, thus their land-use is assumed to be different. Our aim was
to determine the present land-use tyvpes and their cffects on conscrvation valucs.
Morcover, we wanted to give specific proposals on the management of the arcas
undcr study.

Material and methods

Two neighbouring near-natural alkaline grasslands were chosen for our
investigations. They arc scparated by the Hungarian-Romanian state border. The
grasslands arc located between Gyula and Elck on the Hungarian side and
southwest of Virgand (Gyulavarsand) on the Romanian side. Distance between
the two grasslands is approximatcly 1.5 km, and abiotic parameters arc nearly
identical. Mean annual temperature in Gyvula 15 102 °C, mean annual
precipitation 1s 581.3 mm (Hubai 1934, also scc Ambrézy and Kozma 1990).
History of land-usc on both sides of the border arc basically identical. A detailed
analvsis of the land-usc history of the arca 1s given by Csch er al. (2011).

A habitat map was prepared based on ficld studics carricd out during the
summer 2010. Habitats were identified using the habitat guide (Boélom et al.
2007a, 2007b). Naturalness of cvery patch was recorded according to the
modified Németh-Seregélves scale (Boloni ef af. 2007b). In addition, a land-use
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map was preparcd. Habitat and land-usc maps were made with the program
ArcView GIS 3.2 (ESRI).

Cocnological relevés were madc in June 2010 in 4 m? plots. Percentage cover
of all vascular plant spceics was cstimated. We made relevés m cvery community
types. the number of relevés made in every particular community tvpe is
proportional to the arca covered by that community.,

Species numbers of the plots were calculated and the two grasslands were
comparcd with the Wilcoxon-Mann-Whitney test, using Past 1.99 (Hammer ef @/,
2001).

Diversity ordering was applicd in order to analvsc the diversity of the two
most typical habitats. Arremisia salt steppes and salt meadows. In the casc of both
habitats, comparisons were made between the Hungarian and the Romanian sidcs.
We used Rényi's diversity function, since it is one of the most uscful diversity
ordering methods (Tothmérész 1995). Rényi’'s function is given by equation (1).
MS Exccl was uscd for these computations and for the graphical representation of
the diversity profiles.

H (R) = (log ipf} l-o (1)
-1 ;’F

We characterized the naturalness of the Arfemisia salt steppes and salt
mcadows by calculating the spectra of the social behaviour types (SBT) and the
ceological indicator valuc N of Borhidi (1993, 1993), bascd on frequency data.
Differences between the Hungarian and Romanian sides were scarched for with
the Wilcoxon-Mann-Whitney test. using Past 1.99 (Hammer e7 al. 2001),

We also calculated the proportion of the plants belonging to different
phytosociological groups within cach plot. Again, differences between the
Hungarian and Romanian sides were identified with the Wilcoxon-Mann-Whitney
test, using Past 1.99 (Hammer e/ ¢l 2001),

During ficld studics, we recorded all information possibly important from a
naturc conscrvation perspective (dumping grounds, waste thrown away, damage
to soil, artificial landscape clements),

Plant species names are used according to Simon (2000).

Results
Habitat maps of the grasslands are shown on Figs. 1-2 (Erdds er af. 2011).
For the sake of simplicity, somc catcgoncs were merged on the maps. We found a

total of 25 habitat types. Below we give a brief description of the near-natural
types.
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Figure 1. Habitat map of the Hungarian grassland. 1=waste dump, 2=artificial pond.

Salt marshes (B6) have generally been preserved in a good condition. All of
the stands on the Hungarian (mown) side belong to the naturalness category 3,
while there are stands on the Romanian (grazed) side belonging to the naturalness
category 4, 4r3 or 3. It is worth mentioning that we found a small isolated salt
marsh stand on thc Hunganan side. Although it 1s surrounded by arable ficlds, it
is in a relatively good condition (category 3r3). Proportion of Artemisia salt
steppes (Fla) 1s much greater on the Romanian side, but their naturalness valucs
are ugually lower than on the Hungarian side. Salt meadows (F2) dominate both
grasslands. Their condition is gencrally good, but stands ncar agricultural ficlds
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arc degraded. Densc and tall Puccinellia swards (F4) cover extensive arcas on the
Hungarian side, while their extension is much lower on the Romanian side, where
their naturalness valucs arc usually lower. Annual salt pioncer swards of steppes
and lakes (F3) belong to high naturalness categories. Closed loess steppes (H3a)
are degraded on both sides, the naturalness values never exceeding 3. Proportion
of degraded dry habitats (Achillea salt steppes — Flb and uncharacteristic dry and
semi-dry grasslands — OC) is also important on both sides. On both sides, we
found onc waste dump, the location of which is indicated on Figs.1-2. The waste
dump on the Romanian side is much bigger. In addition, artificial ponds were
created on both sides (Figs.1-2).
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Figure 2. Habitat map of the Romanian grassland. 1=waste dump, 2=arlificial pond.
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Figure 3, Land-use map of the Hungarian grassland.
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Figure 4. Land-use map of the Romanian grassland.

Land-usc maps arc presented on Figs. 3-4. Unfortunately, both sides arc
dominated by arable fields. although in Romania, greater parts of the near-natural
grasslands remained unploughed. The overwhelming majority of the near-natural
grasslands on the Hungarian side is hay-meadow, and only a small fraction is
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grazed. In contrast, ncarly the whole grassland 1s a pasturc on the Romanian side.
There are several small farms scattered on the Hungarian side. but only a few
farms on the Romanian sidc.
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Figure 5. Species number of the two grasslands.
Specics number of the plots 1s higher on the Romanian (grazed) side if every

habitat type is considered (Fig. 5), although differences arc not significant
according to the Wilcoxon-Mann-Whitney tets (U=537, p=0.0805).
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Figure 6. Diversity profiles of the Arfemisia salt steppes.
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In the followings, we analyse the Artemisia salt steppes and the salt meadows
exclusively, since these are the most typical habitats on the area under scrutiny.
However, our main conclusions arc very similar if cvery habitat type is
considercd (cf. Erdds er al. 2011),
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Figure 7. Diversity profiles of the salt mcadows.
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Figure 8. Group participation of the social behaviour types in the case of .4rremisia salt
steppes.
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In the case of Artemisia salt steppes, results of the diversity ordering are
clear, indicating higher diversity on the Romanian (grazed) side (Fig. 6). In
contrast, in the casc of the salt meadows, the two grasslands (mown vs. grazed)
can not be ordered (Fig. 7).

If we look at the spectra of the social behaviour tvpes, differences between
the grazed and mown grasslands are not significant if Arfemisia salt steppes are
considered. However, differences are quite close to the significance level in the
case of ruderal competitors (U=22, p=0.0689). disturbance tolerants (U=19.5.
p=0.0567), natural pioneers (U=21, p=0.0764) and generalists (U=19. p=0.0506),
indicating that the Romanian side is more disturbed (Fig. 8.).

Wmown Wgrazed DT mown DT grazed S+Srmown S+Srgrazed

Figure 9. Group participation of the social behaviour types in the case of salt meadows.

If salt meadows are considered, weeds and disturbance tolerants are more
typical of the grazed grassland (U=61, p=0.0282 and U=48, p=0.0141,
respectively), whereas specialists are more typical of the mown grassland
(U=46.5, p=0.0143) (Fig. 9).

No considerable differences were found in the group participation of the N
indicator values between the grazed and mown grasslands.

In the case of Arfemisia salt steppes. proportion of plants belonging to the
phytosociological group Festuco-Puccinellietea is higher on the Hungarian side
(U=18.5, p=0.0457), while proportion of indifferent species is higher on the
Romanian side (U=15. p=0.0211) (Fig. 10). Similarly, salt meadows of the
Hungarian side possess more frestuco-Puccinellietea (U=47, p=0.0171) and less
indifferent plants (U=50.5. p=0.0285) than salt meadows of the Romanian side
(Fig 11).
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On the Romanian side, litter was found everywhere scattered on the pasturcs,
the landscape has been destroved due to power lines and abandoned buildings,
and soil surface is damaged because of tractors. In contrast, on the Hungarian side
there is only limited litter, landscape is nearly intact and soil surface is only rarely
damaged (Erdos ef al. 2011).
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Figure 10. Group participation of the Festuco-Puccinellietea and indifferent species in the
case of Artemisia salt steppes.

Festuco-Puccinellietea mown Indifferent mown
Festuco-Puccinellietea grazed Indifferant grazed

Figure 11. Group participation of the Festuco-Puccinellietea and indilTerent species in the
case of salt meadows.
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Wc found that Plantago schwarzenbergiana, an cndemic specics occurs in
great numbers on both sides of the border. Also, the endemic plant Limomium
gmelinii ssp. hungaricum 1s common cverywhere on the near-natural grasslands
under study.

Discussion

We found a mosaic pattcrmn of various habitats. The ncar-natural arcas arc
dominated by salt meadows, Arfemisia salt steppes and dense and tall Puccinellia
swards. At higher clevations, small locss steppe fragments are scattered in the
alkalinc matrix., These are usuvally degraded, in gpitc of the fact that the
surrounding alkalinc vegetation 1s natural. Locs steppe fragments arc common
within alkaling arcas throughout the Carpathian basin (Kelemen 1997), and they
were known near Gyvula as well (Téth 2003). Their naturalness values are lower
probably because both resistance and resilicnec of alkaline communitics s pretty
high (cf. Kelemen 1997, Kun 1998, Molnar and Borhidi 2003). Thus, a certain
disturbance cvent may result in a considerable degradation within locss steppes,
while the very same disturbance has much less effect on the alkaline
communitics.

Our investigations showed that differences in the land-use (hay-mcadows on
the Hungarian side, pastures on the Romanaian side) result in marked differences
in the vegetation. Speeics richness of the grazed grasslands scemed to be higher,
although differences were not significant. Diversity of the Artemisia salt steppes
proved to be higher on the grazed side, whilst diversitics of the salt mcadows
could not be ordercd. Thus grazing may have a greater offect on Ariemisia salt
steppes.

W found that naturalness valucs of habitats on the Romanian side were often
lower. In addition. proportion of plants tvpical of disturbed, degraded habitats is
also somcwhat higher on the Romanian side. We conclude that grasslands of the
Romanian side may be overgrazed.

We found high numbcers of the specics Plantago schwarzenbergiona. This
specics was known from the arca (Kertész 2000, Téth 2003). Also, other valuable
speeics which are legally protected in Hungary occur on the grassland studied and
thc immediatc surrounding, such as Aster sedifolins ssp. sedifolins. Bassia
sedoides, Orchis laxiflora (Kertész 2000, Toth 2003). Moreover, these grasslands
provide habitats for some protected animal specics (Lorinezi ef af. 2011), thus we
conclude that the area should be protected.

Proposals for conservation management

In the followings we give specific proposals to the management of the
studied grasslands, based on the statements of Erdés ef ol (2011).
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The Romanian side scems to be overgrazed, which is onc scvere threatening
factor to alkaline communities, resulting in degradation (Kelemen 1997, Kun
1998, Molnar and Csizi unpublishcd data, Molnar and Borhidi 2003). With
carcful grazing techniques and traditional methods such as “acatolas™ or
“toviskelés”, adverse effects of overgrazing could be minimized even if the
grazing pressure remained the same ag it is currently (ef. Kelemen 1997, Molnar
and Csizi unpublished data).

The illegal wastc dump should be climinated as soon as possible. Invasive
species (mostly Xanthium italicum and X. spinosum) should be eradicated from
their potential centres of infection (ncar roads and small farms). Pasturcs posscss
considcrable acsthetic values (Sanderson ef /. 2004). Littering on the Romanian
side greatly reduccs this valuc. Therefore, attitude of local mhabitants to natural
values should be changed. If people of the ncarby scttlements valued their
grasslands more, protection from waste and undesirable landscape elements
would be casicr.

According to the land-use historical analyses (Cseh et al 2011), the
grasslands on the Romanian side have undergone a radical drving tendency. This
is undoubtcdly an undcsirable process, diminishing the alkaline character
(Kclemen 1997). Therefore, cfforts should be made to halt further drying,

Ag indicated carlicr, the pasturc is valuable from a naturc conscrvation
perspective, therefore, the whole grassland should be legally protected, which is
currently lacking on the Romanian side.

The grassland on the Hungarian side is mown, and only a small fraction is
grazed. Since the second half of the 19 century, livestock grazing has decrcascd
around Gyula (Csch er al. 2011). Although undergrazing docs not belong to the
most threatening factors in the casc of primary alkaline communitics (Molnar and
Borhidi 2003). it could be harmtul in some cases (Molnar and Csizi unpublished
data, Kelemen 1997, Kun 1998). Molnar and Borhidi (2003) suggest that alkaline
steppes were grazed by native ungulates long before human history, which ig in
good accordance with the megaherbivore hypothesis (Vera 2000). Moreover,
traditional grazing is culturally morce valuable (¢f. Molnar and Borludi 2003,
Molnar and Csizi unpublished data) than mowing. It is likely that grasslands in
the proximity of Gyula were grazed for centurics (Csch er af. 2011). Thercfore,
grazing of the studicd grassland. as the traditional land-usc method, should be re-
established, preferably with traditional Hungarian varieties (Hungarian grey
cattle, Racka shcep). Howcever, adverse cffects of the grazing should be
minimized.

Mosaic grazing would also be possible, where undergrazed and overgrazed
patches alternate (Molnar and Csizi unpublished data). Also, mown and grazed
patches could altemate (cf. Olvedi 2010).

The illcgal waste dump should be ¢liminated on the Hungarian side, too. The
interviews with the inhabitants of Gyula pointed out that local people are not really
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awarc of the natual valucs of their immediate surrounding (Malovics er af. 2011).
Although drving tendency on the Hungarian side is not as marked as on the
Romanian side, we think that further drving should be avoided. We found scveral
very deep drainage ditches, which are especially harmful (Kelemen 1997). and we
suggest that they should be filled in.
Although the grassland of the Hungarian side is a Natura 2000 arca,
protection of the site would be necessary at a higher level.
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