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Most semi-natural habitats in Europe have been
traditionally maintained by grazing or mowing
(Penksza et al., 2008; Carboni et al., 2015), which
halted  successional changes and preserved
biodiversity on a higher level. Since the 1950s the
large-scale mechanisation of agriculture resulted in
expansion of cropland and the abandonment of
grasslands became an increasing issue in Europe.
Recognizing the negative consequences of
abandonment in the diversity of wildlife, habitat
reconstruction interventions for mainly nature
conservation purposes began in the 1980s to preserve
the biodiversity of these semi-natural habitats
(Burnside et al., 2007; Valk¢ et al., 2011, 2012, 2018;
Penksza et al., 2010; Kiss and Penksza, 2018; Kiss et
al., 2011; Besnydi et al., 2012; Halasz et al., 2016).

The grasslands once surrounding the largest lake
in Central Europe, Lake Balaton had a great
importance until the 1950s (Szab6 et al., 2003). In the
20th century the role of agriculture as a livelihood was
gradually replaced by tourism. Livestock farming in
coastal settlements was restricted from 1969 by law to
support the expansion of tourism, thus the coastal
grazing was almost completely abolished (Szabo,
2001). The shore of Lake Balaton at Fenékpuszta were
a rare exception to this, because cattle were grazing
here until 1983, therefore an about 3 km long coastline
remained in a close-to-nature state with wet grasslands
and wide beds of reed connected to them. After 1987
conservation management started and minor
treatments were done. The most extensive
management happened between 1999 and 2002, when
5-28 cattle grazed in the area (Zentai et al., 2000).
Detailed monitoring and documentation of botanical
values were carried out at the end of this period
(Benke, 2003; Zentai, 2003). Then the intensity and
the extent of grazing subsided and became less
documented.

Our aim was to assess the current natural condition
of the area and to summarize the changes in habitats
and the distribution of protected species in connection
with the current treatments in Fenékpuszta, on the
western coast of the Lake Balaton near the town of
Keszthely (Hungary). The examined area covers 130
hectares, it is 3 kilometres long and its width ranges
between 320-820 meters. Most of the study site is part
of the Natura 2000 site Balaton (N2K HUBF30002)
which is a Special Area of Conservation and a Special
Protected Area. To compare archive and current extent

of habitat types we digitized the habitat map created
by Zentai in the early 2000s (Zentai, 2003) and
surveyed the area on land and from water as well
during vegetation periods of years 2019 and 2020. We
classified the vegetation data /habitat descriptions of
Zentai (2003) and current field data as well/ to habitat
classes, based on the species pool and structure
according to the General National Habitat
Classification System of Hungary (A-NER) (B6l6ni et
al., 2011). We collected data on protected plant
species by counting individuals and recording GPS
coordinates on each occurrence. The extension of the
current management was mapped also on the field.

The overall size of the study area decreased by
almost 6 hectares between 2002 and 2020 as a result
of an average 20-meter retreat of the reed beds on the
3 km coastline. The reed beds were the habitat type
category which extent decreased the most among the
categories. This happened because by the die-back
from the direction of the open water and on a smaller
extent by the area loss caused by shrubbing and
afforestation. A noticeable decrease in the size (-13%)
of the wet meadows is also was detected. Wet
meadows where grazing after 2002 were abandoned,
became densely covered by invasive and native tree
and shrub species by 2020. The highest situated part
of wet meadows, where the grazing management is
still ongoing became mesophilous meadows with the
dominance  of  Arrhenatherum  elatius  and
Helictotrichon pubescens. The advance of woody
stands (both invasive and native species) is also
noticeable in the whole area. These habitats have
expanded the most, currently their cover more than
twice than during the earlier study; unfortunately,
these stands are mostly dominated by invasive alien
tree species such as Robinia pseudoacacia.

During the 2002 survey 23 different protected
plant species were described from the area. In the year
2020 we found 17 protected plant species, from which
four species (Epipactis tallosii, Cephalanthera
damasonium, Equisetum variegatum, Neottia nidus-
avis) were not described previously from the area.
Some species which disappeared between 2002 and
2020 were present earlier only by a few individuals:
Anacamptis coriophora, Botrychium lunaria, Carex
paniculata, Cirsium brachycephalum, Epipactis
helleborine, Spiranthes spiralis, but in other cases
considerable populations vanished or we were not able
to find them: Anacamptis morio, Epipactis palustris,
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Hydrocotyle vulgaris, Schoenus nigricans, Urtica
kioviensis. The 13 species which were observed in the
area during both surveys had some changes in their
distribution as well. There are species, which
population declined considerably, such as Acorus
calamus, which disappeared from the northern area
and also from most of its former localities on the
southern area. In 2020 its single large population is
located on the grazed wet meadows on the southern
part. Populations of Nymphaea alba, Ranunculus
lingua, Anacamptis palustris, Orchis militaris and
Dactylorhiza incarnata also had significantly reduced
in size. Cicuta virosa, Allium carinatum, Ophrys
sphegodes and Anacamptis morio retained their
populations in roughly the same extent and number.
Cephalanthera longifolia, Neottia ovata and Samolus
valerandi significantly increased in its number of
individuals and its occurrences as well.

Our results confirm the results of a previous
research on wet grasslands that complete lack of
treatments can lead to habitat depopulation and
species decline or even complete extinction (Kotos

and Banaszuk, 2013; Swacha et al., 2018), but
according to precious studies this process might be
reversible (Torok et al., 2007). Therefore, we need to
strive for maintaining some appropriate treatment in
an area as large as possible, preferably by grazing,
which can be replaced with mowing on areas where
grazing is not feasible. This could prevent the loss of
biodiversity by maintaining the species pool and
preventing the advance of invasive alien species.

The article is dedicated to the memory of Sdndor
Palko (1959-2002), who noticed the natural value of
Fenékpuszta and loved that place very much. The
authors are thankful to Kinga Zentai for the detailed
descriptions as well as Aniké Benke and Szabolcs
Benke for their valuable help in the field. The
publication is supported by the EFOP-3.6.3-VEKOP-
16-2017-00008 project. The project is co-financed by
the European Union and the European Social Fund.
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