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Abstract

Introduction Most Central European grasslands crucially depend on land use, and thus there is a need to comparatively
analyse the impacts of different types of land use management on grassland biota.

Aims and methods We use grasshoppers (Orthoptera), which are the most important insect herbivores in grasslands, and
assess the differences of grazing (sheep) and mowing on species abundance, richness, and composition. We use a river
embankment in the National Park Donau Auen as study site, where we have established 28 transects. Orthoptera abundance
was surveyed 13 times between May and September 2019 in each transect.

Results We recorded 24 Orthoptera species, of which 12 species are listed in the national Red List. The most abundant non-
threatened species is Pseudochorthippus parallelus in mown transects, while in grazed transects Euchorthippus declivus is
most abundant. Eight of the ten most abundant Orthoptera species differed significantly in abundance between mown and
grazed transects. Total abundance of Orthoptera was higher in mown transects, while grazed transects had higher species
richness. Most xero-thermophilic species were more abundant in grazed transects, while some species of mesic grassland
were more abundant in mown transects. These species-level differences resulted in clearly separated Orthoptera species
assemblages between grazed and mown transects. Our findings suggest that the less dense vegetation in grazed transects
better fulfilled the habitat requirements of xero-thermophilic species compared to mown transects

Discussion Given that mown and grazed transects are located adjacent to each other, that the complete study site was mown
for many decades and grazing was only started one year before field data collection, the scale of differences in species
richness, composition and abundances between grazed and mown transects is surprising. Thus, our findings indicate that
grasshoppers respond rapidly to changing land use.

Implications for insect conservation We conclude that river embankments can be important secondary habitats for species-
rich grasshopper communities. We recommend that grazing should be continued at the river embankment, ideally as rotational
pasture as currently done. Mowing should be changed towards mowing parts of the river embankment at different times and
leaving small strips of vegetation unmown.

Keywords Abundance - Conservation - Dyke - Grasshoppers - Grazing - Mowing - Sheep - Species community - Species
richness

Introduction

Low-intensity land use is essential for preserving species-
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by pulsed and large-scale removal of above-ground biomass,
while grazing results in a spatially heterogeneous mosaic of
differently grazed patches, often including patches of open
soil due to trampling (Rada et al. 2014). The vegetation
structure of pastures is dependent on the behaviour of graz-
ers. Each livestock has specific dietary preferences result-
ing in specific structural heterogeneity of the sward (Rook
et al. 2004). The ability of grazing animals to express their
dietary preferences, however, strongly differs with grazing
pressure (Fonderflick et al. 2014). Under low-intensity graz-
ing, selective grazing is possible and often results in a more
heterogeneous sward structure (Milne and Osoro 1997; Rook
et al. 2004; Jerrentrup et al. 2014; Chiste et al. 2016; Ma
et al. 2017).

In the last two centuries, flood protection embankments
have been created along many European water courses to
prevent flooding of the adjacent countryside and to protect
human life. For instance, flood protection embankments sum
up to 4200 km in Hungary, 10,000 km in Germany, 3000 km
in the Netherlands and 4000 km in the Czech Republic
(Tourment et al. 2018). Along the Austrian Danube, about
a total of 225 km of flood protection embankments exist
(Via donau 2015). To prevent the encroachment of woody
species, flood protection embankments are usually mown
or grazed (Rook et al. 2004). Given their substantial spatial
extent and because they are not fertilized and usually cov-
ered by species-rich grasslands, dykes have become impor-
tant secondary habitats for many grassland species. Further,
they also serve as important dispersal corridors for biota in
river valleys (Batori et al. 2016).

Orthoptera are the most important herbivorous insects
in grasslands and are recognized as excellent indicators for
their conservation value (Fargeaud and Gardiner 2018),
as they are sensitive to changes in structure, microclimate
and plant species richness (Béldi and Kisbenedek 1997;
Fargeaud and Gardiner 2018; Gardiner et al. 2005; Sauberer
et al. 2004). Further, Orthopteran species assemblages are
sensitive to succession and their composition varies greatly
between each successional stage (Fartmann et al. 2012).
Finally, Orthoptera species—particularly rare and threat-
ened ones—have specific micro-habitat preferences, are thus
highly sensitive to different types of land use and therefore
excellent indicators for the effects of contrasting land use
regimes on species assemblages (e.g. Fartmann et al. 2012;
Gardiner et al. 2005).

Here, we assess the effects of the type of management
(grazing vs. mowing) on the abundance, species richness
and species composition of Orthoptera on a flood protec-
tion embankment in the Donau-Auen National Park in east-
ern Austria. We established 28 transects that were surveyed
13 times between May and September 2019. Specifically,
we address the following questions: (1) How does land use
affect species composition, abundance and species richness
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of Orthoptera? (2) Which species are preferentially associ-
ated with one of the two land use types? (3) Do threatened
species respond differentially to the two land use types? (4)
How do vegetation height and density change seasonally on
mown and grazed grasslands?

Methods
Study area

The study area comprises a dyke situated in the Donau-
Auen National Park east of Vienna, north of the Danube
river (Fig. 1). This dyke is called “Marchfeldschutzdamm”
and has a length of 38 km (Via donau 2015). The March-
feldschutzdamm from Vienna to the “Schonauer Schlitz”
was finished in 1884 and is well-known for its semi-dry
grasslands (Wesner 1995). The topsoil layer of the dyke is
very thin with a nutrient gradient from the riparian forest
to the top of the levee. The elevation is at 150 m above sea
level. The Donau-Auen are a hot spot of Orthoptera diver-
sity in Eastern Austria and the secondary structure of the
Marchfeldschutzdamm, which is surrounded by riparian for-
est and arable fields, is of great importance to orthopterans,
particularly xerophilic species (Via donau 2015). The dyke
has been mown since it was created, however, sheep graz-
ing has been introduced in 2018 on a section of the dyke.
Orthoptera were sampled in 28 transects on a 2.5 km long
section of the embankment, 15 established in mown and 13
in grazed embankment sections (Fig. 1). Except for the dif-
ferences in current land use, all transects have an identical
land-use history and identical environmental factors such as
exposition and inclination.

A total of 50 sheep grazed the embankment over a length
of 2 km from May to July. For this, starting at the embank-
ment section where the easternmost transect was located,
100-150 m long embankment sections were fenced with an
electrical fence and equipped with a water tank. The width
of the grazed area mostly comprised the whole dyke includ-
ing the crest. Exceptions were the transects 4 and 5 which
were only partly grazed, because of an adjacent flooded
patch, whereas section D (see Fig. 2) was not grazed in the
first grazing round in 2019. After approximately four days of
grazing, sheep where moved to the next embankment section
further west (Fig. S1).

Field data sampling

All 28 transects were 30 m long and 4 m wide (modified
after Jerrentrup et al. 2014; WallisDeVries et al. 2007) and
were divided in 3 sectors (each 10 m long) across the dyke
(B: landside slope; C: crest; D: riverside slope) (see Fig. 2).
The transects were semi-permanently marked by degradable
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Fig. 1 Location of the 28 sampled transects at the dyke (Marchfeldschutzdamm) and location of the study area (red) in Austria (insert). Tran-
sects on mown dyke sections are indicated by blue triangles, grazed transects are indicated by orange triangles
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Fig.2 Schematic overview of the transect design with sectors A-D.
Sampling was done in sectors B-D; for analyses, data were pooled
in the transect. On top, an aerial view is given, while below a lateral
view is provided

tree marking paint on nearby stone riprap, trees or pavement.
Sector A next to the landside slope of the dyke was excluded
because of contrasting management.

Sampling of each sector consisted of 10 single sweeps,
resulting in 30 sweeps per transect. We used sweep net-
ting as it is the most common method and appropriate for
high population densities (Gardiner et al. 2005). All adults
and nymphs were caught with a standardized number of
sweeps per transect (see above) and subsequently counted
and identified in the field, apart from early nymphs, which
have been photographed and identified with the help of
specialists as far as possible. We excluded all Tetrix spe-
cies as they cannot be reliably surveyed with the used sam-
pling method (Baur et al. 2006). Taxonomy and nomen-
clature of Orthoptera follow Fauna Europaea (De Jong
et al. 2014).

To cover the full Orthoptera season, sampling was
done on warm dry days (T >20 °C) without strong wind
between May and September 2019 with a biweekly
sampling interval in May, June and September and—to
closely monitor effects of mowing—a weekly interval in
July and August. The first mowing was at the end of May
including only sectors A and C. At the end of July all
sectors were mown. Each of the 13 survey rounds was
completed in two to three days. For each survey, mean
vegetation height (in cm) and density (in % ground cover)
of the sward were visually estimated separately for each
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transect sector; we then calculated mean vegetation height
and density values for each transect by averaging across
the sector values.

Statistical analyses

For analyses, we pooled the data of the different sectors
of the transects as we were focusing on differences in
Orthoptera species richness, abundance and composition
among transects. We considered all adult individuals
recorded in the transects, and for certain analyses, we
also considered all nymphs that could be determined to
the species level. For comparing the abundance of species
between land uses, we summed up individual numbers per
species and transects, and calculated the mean abundance
per transect and use type.

Differences in species composition between tran-
sects were quantified using Bray—Curtis similarities
(e.g. Clarke et al. 2006). Based on the resulting similar-
ity matrix, a one-way ANOSIM was calculated to test
for differences in species composition between mown
and grazed transects. Further, the Bray—Curtis values
were used to visualize the dissimilarity among species
assemblages of transects using a non-metric multidi-
mensional scaling (NMDS) ordination calculated with
the function metaMDS from the R package vegan. In
the NMDS, we accepted a maximum associated stress
value of 0.2 as higher stress values indicate potentially
spurious relationships (Dexter et al. 2018). To test for
differences in individual numbers of red listed-species
according to the Austrian Red List (Berg et al. 2005), we
assigned all Orthoptera species to two categories: spe-
cies that are threatened in Austria (i.e. vulnerable, near
threatened, endangered) were assigned to the threatened
category (RL), whereas species that are not threatened
(i.e. least concern) were assigned to the least concern-
category (LC). A two-sample t-test and a Welch two sam-
ple t-test were done in R (R Core Team 2020) to test for
differences in abundance of RL species and LC species
between grazed and mown transects. We used the R pack-
age ggplot2 (Wickham 2016) for visualising data and the
package vegan (Oksanen et al. 2020) for calculating Shan-
non indices for comparing assemblage richness among
transects. Differences of individual species abundances
between mown and grazed transects were tested by t-tests
and Welch-test in R. Tests on abundance and species com-
position were done using the software Past (Hammer et al.
2001). Species richness accumulation curves for mown
and grazed transects were calculated using the iNEXT
programme (Chao et al. 2016) and visualized as sample-
size-based rarefaction and extrapolation sampling curves
using a bootstrapping approach (50 replications).
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Results

A total of 12,448 individuals (including 3,486 adult indi-
viduals and 8962 nymphs) belonging to 24 Orthoptera
species were recorded in the 28 transects. In total 5090
nymphs (57% of all nymphs) could not be identified on
species level and were thus excluded from analyses. The
most abundant species were Pseudochorthippus parallelus
with 1,010 adult individuals (29%), followed by Callipta-
mus italicus with 731 adult individuals (21%) and 2731
nymphs (30% of all grasshopper nymphs), Euchorthippus
declivus with 654 adult individuals (19%), Chorthippus
biguttulus with 229 adult individuals (7%), Chorthippus
brunneus with 208 adult individuals (6%), Chorthippus
dorsatus with 134 adult individuals (4%), Leptophyes
albovittata with 107 adult individuals (3%), Conocepha-
lus fuscus with 84 adults and Chorthippus mollis with 80
adult individuals (each 2%).

Effects of management on vegetation height
and vegetation density

Seasonal changes in vegetation height and vegetation den-
sity were dependent on phenology and land use. The mown
transects had mostly higher, but extremely variable vegeta-
tion heights from May to July (see Fig. 3A). In the mown
transects, there was a major decrease of mean (+95% CI)
vegetation height from 40+ 10 cm to 6 + 1 cm after mow-
ing (from survey 5 to 6). In contrast, the mean height of
the sward canopy of grazed transects changed relatively
little over the season, at the same time as mowing was
done in the other transects, it decreased from 31+ 8 cm
to 25+ 61 cm, with large variations among transects
(Fig. 3A). In late summer, mean vegetation heights con-
verged, with heights of 24 + 4 cm in the grazing treatment
and 18 +4 cm in the mowing treatment during the last
survey.

After mowing, mean vegetation densities (+95% CI) in
mown transects decreased from 60 +3 to 43 +2%. Among
grazed transects vegetation density decreased during the
grazing period from 51 + 5% during the first survey at
the end of May to 42 +5% during the fourth survey at
early July. In the last six survey rounds, mean vegetation
densities of the two management types were similar, with
somewhat higher values and greater variability in grazing
treatment. During the last survey in September vegetation
densities were 50+ 7% in grazing treatment and 48 +4%
in the mowing treatment (Fig. 3B).
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Effects of grassland management on species
composition, abundance and richness

Although Orthoptera species composition was heteroge-
neous between transects of the same treatment, it differed
remarkably between grazing and mowing treatments,
resulting in a clear segregation of sites in the NMDS
ordination (Fig. 4). That mown and grazed transects were
characterized by a distinct species composition is also
indicated by the calculated one-way ANOSIM (Global
R=0.61, p<0.001). Also, mean total abundance of adult
grasshoppers differed significantly between grazed and
mown transects (t=— 3.297, p=0.003). Mean abun-
dance (+95% CI) in grazed transects was by roughly one
third lower (68 19 individuals) than in mown transects
(105 + 15 individuals). In contrast, mean species numbers
(£95% CI) of mown transects (11 £ 1 species) and grazed
transects (10 + 1 species) were very similar (r=— 0.684,
p=0.500). In total, 21 Orthoptera species were found in
grazed transects, whereas 19 species were found in mown
transects. The species accumulation curves indicate
higher species richness for grazed transects (Fig. 5). Also,
mean Shannon index (£95% CI) was significantly lower

July August September

(t=2.743, p=0.005) for mown transects (1.50 +0.09) than
for grazed ones (1.68 +0.11).

Differences in most abundant species

We found significant differences in abundances for eight of
the ten most abundant species between grazed and mown
transects (Fig. 6). Most apparent were the almost tenfold
higher abundance of P. parallelus with mean number of
46.9 individuals in mown transects and 4.8 adults in grazed
transects (t=— 10.643, p <0001), the almost three times
higher abundance of E. declivus with mean numbers of
29.2 adults in grazed transects and 7.3 individuals in mown
transects (t=1.981, p=0.034), and the absence of Ch. mol-
lis in mown transects. Similarly, Ch. brunneus had almost
twice (t=2.512, p=0.009) and C. fuscus had a more than
four times greater abundance (t=2.427, p=0.014) in grazed
transects. On the other hand, Ch. biguttulus (t=— 3.566,
p=0.001) and Ch. dorsatus (t=— 4.223, p=0.0002) were
four times more abundant, and L. albovittata was three times
more abundant (t=— 3.323, p=0.002) in mown transects.
Finally, the abundances of C. italicus (t=— 0.744, p=0.232)
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Fig.5 Species richness accumulation curves (+95% CI) for grazed (n=13) and mown transects (n=15). The extrapolated part of the curve is

indicated by a dashed line

and P. grisea (t=— 0.690, p=0.248) did not differ signifi-
cantly between grazed and mown transects.

In total, 12 of the recorded species are listed as least con-
cern on the Austrian Red List (Berg et al. 2005). Another 12
species are listed as vulnerable, near threatened or endan-
gered, and thus are threatened in Austria. The abundance of
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threatened species per transect did not differ significantly
between grazed and mown transects (t-test: t=1.684,
p=0.052), while the abundance of non-threatened species
was significantly lower in grazed than in mown transects
(Welch two sample t-test, 1=— 2.739, p=0.006). The most
abundant threatened species was C. italicus comprising 70%
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of individuals of this species group in grazed transects and
78% in mown transects.

Discussion

The total number of 24 Orthoptera species (excluding spe-
cies of the genus 7etrix, which were not sampled) recorded
in this study shows that secondary grasslands such as river
embankments can be of considerable conservation value.
Twelve of the recorded species are listed on the national
Red List (Berg et al. 2005), and several of these species
have large populations on the study site. The most abundant
non-threatened species is Pseudochorthippus parallelus in
mown transects, while in grazed transects Euchorthippus
declivus is the most abundant least concern-species. The
most abundant red-listed species is Calliptamus italicus.
Other species of conservation concern are also xerophilic
ones (Bicolorana bicolor, Leptophyes albovittata, Oedip-
oda caerulescens, Omocestus haemorrhoidalis, Platycleis
albopunctata grisea), and—surprisingly—one hydrophilic
species (Conocephalus fuscus).

Effects of grazing vs. mowing on Orthoptera
assemblages

While total abundance of Orthoptera was higher in mown
transects, species-accumulation curves showed that
Orthoptera species richness was higher in grazed tran-
sects. The most likely explanation for this result is that
grazing leads to more heterogenous vegetation, and it is
well-known that increased spatial heterogeneity in vegeta-
tion structures in grasslands is enhancing insect diversity
in general and Orthoptera diversity in particular (e.g. Jer-
rentrup et al. 2014; Kruess and Tscharntke 2002). The
presence of different microsites such as open soil, patches
of low and open vegetation, and higher and denser vegeta-
tion allows species of different habitat preferences to co-
exist in a given habitat (Fartmann et al. 2012; Fonderflick
et al. 2014).

On the other hand, vegetation height and density were
higher in mown transects, and these vegetation character-
istics likely favoured a few widespread species of mesic
grasslands (e.g. P. parallelus). Accordingly, Orthoptera
species which are not threatened in Austria were more
abundant in mown transects. The most abundant red-listed
species (C. italicus) did not show a significant difference
between grazed and mown transects, as it was restricted
to patches of sparse vegetation associated with a trail at
the crest of the dyke. This xero-thermophilic species has
recently become substantially more abundant in eastern
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Austria (Zuna-Kratky et al. 2017) and Central Europe in
general (Poniatowski et al. 2020) in response to climate
warming.

Differences in Orthoptera species abundance
between mown and grazed transects

Our results show that eight of the ten most abundant Orthop-
tera species differed significantly in abundance between
mown and grazed transects, including several species which
exhibited impressive differences in abundance between both
land use types. The strongest difference wasshown by Pseu-
dochorthippus parallelus, which likely is the most abundant
grasshopper species in Austria (Zuna-Kratky et al. 2017),
and which was the by far most abundant species in mown
transects. We argue that the on average denser and higher
vegetation in mown transects better fulfilled the habitat
preferences (mesic grasslands with dense vegetation) of
this species.

On the contrary, Euchorthippus declivus showed a clear
preference for grazed transects, where it was the most abun-
dant species; this likely is a consequence of its preference
for open semi-dry grasslands (Zuna-Kratky et al. 2017), as
these habitat characteristics were better provided in grazed
transects. Similarly, Chorthippus mollis, a typical species of
semi-dry grasslands in eastern Austria (Zuna-Kratky et al.
2017), was absent in mown transects, while it regularly
occurred in grazed transects. Overall, these findings sug-
gest that the less dense vegetation in grazed transects better
fulfilled the habitat requirements of xero-thermophilic spe-
cies compared to mown transects.

Calliptamus italicus was the most abundant species on the
dyke crest of both mown and grazed transects, and Oedipoda
caerulescens was also mostly recorded there. Both species
need patches of open soil and little vegetation cover (Zuna-
Kratky et al. 2017), and this habitat requirements were pro-
vided on the crest by a gravel trail with a thin topsoil layer
and sparse vegetation.

Finally, Conocephalus fuscus was regularly recorded
in the transects, and was much more abundant in grazed
transects than in mown ones. This was somewhat surpris-
ing, as this species prefers high, vertically structured her-
baceous vegetation in wet grasslands and reed vegetation
(Zuna-Kratky et al. 2017). This species is abundant in the
reed vegetation of oxbow lakes of the Danube close to the
studied river embankment (pers. obs.), and we argue that
this mobile species migrates partly between the study site
and its core habitats.

Implications for management

Many studies have shown that low-intensity grasslands
harbour the most species-rich Orthoptera assemblages,
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especially when being grazed or infrequently mown (e.g.
Achtziger et al. 1999; Bonari et al. 2017; Chiste et al.
2016; Essl and Dirnbock 2012; Fumy et al. 2021; Loffler
et al. 2019; Mazalova et al. 2015). By preferably consum-
ing palatable plant species and discarding patches with
old or unpalatable vegetation, and by trampling, livestock
shapes the spatial vegetation structure, and thus creates a
heterogenous sward. However, if pastures are grazed inten-
sively and over long time periods, vegetation heterogene-
ity decreases (Fonderflick 2014; Fumy et al. 2021). Since
grazing at the study site was done as strip grazing, and
the grazed part of the river embankment was moved every
three to five days from one place to the next one, graz-
ing was small-scale compared to the large-scale mowing,
where the entire part of the river embankment was mown
at once. This difference in scale of land management at
the study site likely increases Orthoptera richness and is
shaping species composition (Humbert et al. 2010; Fab-
riciusova et al. 2011; Rada et al. 2014). Less significant
differences in species richness and composition between
mown and grazed transects were to be expected if the scale
of management would be the same, e.g. mowing smaller
patches or large-scale grazing with higher stocking rate
(Fabriciusova et al. 2011; Rada et al. 2014).

Large-scale mowing represents a high mortality risk for
many insect groups and Orthoptera in particular. As a con-
sequence of mowing, direct mortality of Orthoptera through
mowing machinery, extraction of eggs (in removed plant
material), risk of predation and overheating are increased
(Gardiner and Hassall 2009; Humbert et al. 2010). An
experiment in Switzerland showed that 65-85% of Orthop-
tera individuals were killed during the mechanized mowing
process with slight differences between methods. Mowing
with a rotary mower had a mortality rate of 68 +14% and
with a conditioner added it increased to 82 + 8% (Humbert
et al. 2010).

As most grasshopper species are relatively large inver-
tebrates and have limited mobility at least while juvenile,
they are especially exposed to mowing. Additional to direct
mortality caused by harvesting machines, extraction of
eggs (in removed plant material) (Gardiner and Hassall
2009; Humbert et al. 2010), change in microclimatic con-
ditions after mowing may have adverse effects on grass-
hoppers (Wagner 2004; Gardiner and Hill 2006). Further,
risk of predation is increased by large-scale mowing, since
low swards provide little shelter and the risk of predation
increases (Gardiner and Hassall 2009; Humbert et al. 2010).
In our study, only few individuals were recorded after mow-
ing in August, because grasshoppers migrate to unmown
grasslands nearby. This finding is in accordance with ear-
lier studies which showed a strong decline of Orthoptera
abundance directly after mowing (Rada et al. 2014). With
increasing time lag from the mowing event, it is known that
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grasshopper abundance increases again (Chiste et al. 2016),
as grasshoppers migrate back.

Less direct mortality occurs through grazing (Chiste et al.
2016), but the response varies depending on the grazing
species (Fargeaud and Gardiner 2018) and the considered
Orthoptera species (Rada et al. 2014). Grazing animals move
relatively slowly and often gather in patches, thus grasshop-
per species are able to migrate to ungrazed parts (Chiste
et al. 2016; Loffler et al. 2019). Uneven vegetation cover
can result in patches with a warmer microclimate, to the
advantage of some Orthoptera species (e.g. Gomphocerip-
pus rufus; Rada et al. 2014). Some species benefit when the
vegetation is locally disturbed (e.g. trampling), providing
patches of bare soil (Fartmann et al. 2012; Rada et al. 2014).

Depending on the conservation goal, grazing and mowing
have specific advantages and disadvantages, with grazing
being advantageous for most xero-thermophilic species and
most species of the Austrian Red List. We recommend that
grazing should be continued at the river embankment, ide-
ally as rotational pasture as currently done. Mowing should
be changed towards mowing parts of the river embank-
ment at different times (Achtziger et al. 1999) and leaving
small strips of vegetation unmown in each mowing event
(e.g. Marini et al. 2008; Humbert et al. 2010; Rada et al.
2014). Such a small-scale management allows migrations
of Orthoptera between differently managed parts of the
river embankment, and it increases the heterogeneity of the
vegetation. Generally, late mowing (September) would be
preferable for most Orthoptera species (Gardiner and Has-
sall 2009; Humbert et al. 2010), and species phenology of
target species should be taken into account (see Table S5)
(Zuna-Kratky et al. 2017). Mowing should be done with
bar mowers, as insect mortality is substantially lower than
caused by rotary mowers (Humbert et al. 2009, 2010).

Conclusions

Our study shows quite substantial differential effects of man-
agement on the Orthoptera community of a grassland on
river embankment in eastern Austria. Given that mown and
grazed transects are located adjacent to each other, that pre-
viously the complete study area was mown for many decades
and grazing was only started one year before field data col-
lection, the scale of differences in species richness, composi-
tion and abundances between grazed and mown transects is
surprising. The total abundance of Orthoptera was higher in
mown transects, while grazed transects had higher species
richness. Eight of the ten most abundant species differed
significantly in abundance between mown and grazed tran-
sects. Most xero-thermophilic species were more abundant
in grazed transects, while some species of mesic grassland
were more abundant in mown transects. Although we are

lacking data on Orthoptera from the study site before graz-
ing was established in 2018, as this would allow to directly
compare Orthoptera assemblages before and after grazing
was introduced, our findings clearly indicate that grasshop-
pers respond rapidly to changing land use.
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