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Abstract

Land-use changes, especially agricultural intensification has increased in the last decades leading to a decrease in biodiversity. In
Europe, grasslands have been influenced by humans for centuries and millennia and management intensity has increased since the
20th century. In this small-case study, we investigate how management intensity affects ground-dwelling predators in montane hay
meadows in South Tyrol, an Alpine region in Northern Italy, using the pitfall trap method.

As expected, species composition differed significantly when comparing the predator communities of extensive and intensive
meadows, with the former supporting a higher predator species richness, and the latter showing higher proportions of frequent
and euryoecious species. Regarding their activity densities and Shannon diversity, we did not find clear differences. Investigating
selected ecological species traits, we found differences for moisture requirements and ecological tolerance between the two
management types, with xerophilous species being more abundant in the extensive meadows, and stenoecious species more
abundant in intensive meadows.

In this study, we found management intensity of montane grasslands to have a limited influence on the biodiversity patterns of
ground-dwelling predators. However, individual predator groups showed clear reactions to the intensity of management (i.e.,
decrease or increase in activity density, species richness and Shannon diversity). We conclude that a intensive management of
grasslands in combination with local habitat specifics does not lead to a homogenisation of the predatory arthropod community like
it was found in other studies. Our study contributes to a better understanding of scarcely investigated predator communities and
their diversity in differently managed Alpine grasslands.
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1. Introduction et al. 1997, Billeter et al. 2008, Maxwell et al. 2016).

Although the negative impact of intensive agriculture

Intensification of agriculture has increased in the last
decades, leading to negative effects on environment and
nature. Several studies have found a decline in biodiversity
in various habitats (Robinson & Sutherland 2002), and
agricultural intensification is considered one of the main
drivers for the global biodiversity loss (e.g. Matson

on biodiversity is generally well known (Tsiafouli et al.
2015, le Provost et al. 2020), the individual mechanisms
leading to biodiversity loss are often not yet fully
explicable (Littlewood et al. 2012), since different land-
use practices can have different effects on biodiversity.
In Europe, almost all grasslands have been modified by
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humans over centuries or millennia and are increasingly
used more intensively. Negative impacts of grassland
management intensification have been observed for
plants (e.g., Niedrist et al. 2009, Humbert et al. 2016), for
herbivorous and carnivorous invertebrates (e.g., Bell et
al. 2001, di Giulio et al. 2001, Nickel & Hildebrandt 2003,
Andrey et al. 2016) as well as for pollinating insects
(Power et al. 2012).

Optimal agricultural management systems that can,
for example, support and preserve all soil-dwelling
arthropods, are not yet known, as each taxonomic group
reacts differently to different management techniques.
Several observations and experimental studies have
shown that the diversity of plants and invertebrates
decreases with an increase in mowing frequency (e.g.,
Vickery et al. 2001, Marini et al. 2008, Woodcock et
al. 2009, Télle et al. 2016), with increasing fertilization
intensity (e.g., Haddad et al. 2009, van den Berg et al.
2011), or with increasing grazing intensity (Ryder et
al. 2005, Sjodin et al. 2008). While the effects of land
use on plants are often direct (e.g., mowing removes
phytomass and hinders the seed production of late
flowering plants), the impacts on higher trophic levels
such as predatory invertebrates, may be either direct or
indirect via the changes in plant and prey communities
(Simons et al. 2014).

Ground-dwelling invertebrate predators are important
elements in grassland ecosystems, playing essential roles
in pest control, soil structure development, and as food
sources for various vertebrates (Holland 2002, Cole et
al. 2006, Gobbi et al. 2015). One of their most important
functions is the top-down control of herbivorous
arthropods (Hunter & Price 1992), and thus a decline
in predatory species could have a negative impact on
primary production (Attwood et al. 2008). Predators react
more sensitively to land-use changes than polyphagous
or omnivorous species (Dennis et al. 1998, 2001, Toft &
Bilde 2002, Pfiffner & Luka 2003, Purtauf et al. 2005,
Gobbi & Fontaneto 2008), and are thus a suitable group
to assess management changes. Indeed, due to their
diversity and abundance (e.g., 82% of the Austrian
fauna), arachnids and insects have a high potential to
be used as bioindicators and therefore to investigate the
effects of anthropogenic interventions (Komposch 2022).
However, studies addressing predatory arthropods often
report variable and inconsistent effects of management
intensification. While negative effects by grassland
management intensification such as mowing and cattle
grazing have been shown for the species richness of
Arachnida and Staphylinidae (Hilpold et al. 2018,
Kormann et al. 2015), abundances reacted both positively
(Grandchamp et al. 2005) or negatively (Dittrich &
Helden 2012) for predatory arthropods.

Besides assessing species richness and abundance,
trait-based approaches may contribute to a better
understanding of the mechanisms on how management
intensification affects biodiversity and thus potentially
ecosystem functions (Verberk et al. 2013, Fournier et al.
2015, Birkhofer et al. 2017). Trait approaches have often
been used to assess land-use change and intensity on
landscape scale (Schweiger et al. 2005), whereas the local
effects of land-use change on traits of multiple ground-
dwelling predator groups in agroecosystems have not yet
been sufficiently studied (but see Wood et al. 2015).

The present small-scale case study will contribute to fill
existing knowledge gaps on soil biodiversity in mountain
and Alpine regions (Guerra et al. 2020). Here, we aimed at
assessing how communities of ground-dwelling predators
are affected by management intensity in montane hay
meadows in the Central European Alps. Specifically,
we evaluated the impact of key management practices,
namely the number of cuttings per year and the amount
of applied fertilizers, on species composition, frequency,
and selected species traits. The following questions
were investigated: (1) How does grassland management
intensity influence abundance, richness, diversity, and
community composition of ground-dwelling arthropod
predators? (2) Do these patterns differ for single predator
groups? (3) Does management intensity alter ecological
species traits such as habitat specificity, moisture
requirements and species rarity?

2. Material and methods

2.1 Study site

The study was carried out in the Province of South
Tyrol, the northernmost part of Italy, located in the
Central European Alps (Fig. 1). Grasslands, especially
meadows and pastures, represent a large part of the study
area, which has a strong agricultural tradition. Another
important mainstay of the South Tyrolean agriculture is
husbandry. It is practiced almost throughout the entire
Province and is the most important source of income for
mountain farmers. Of the total agricultural area in South
Tyrol, 30.5% is used as meadows (Lafis 2020, Tappeiner
et al. 2020) but only a minor part of the agricultural area is
extensively managed (2.4 %). The study sites were located
in the municipality of Barbian/Barbiano in the Eisack
Valley at an elevation between 1100 and 1240 m above sea
level (GPS coordinates: 46.41106° N, 11.51205° E).

We selected six montane hay meadows: three were
subjected to extensive and three to intensive agricultural
practices. Extensively used hay meadows (EH) were not
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fertilized and mowed only once a year; these meadows
were not grazed by livestock. In contrast, intensively
used hay meadows (IH) were mowed up to five times a
year, fertilized regularly and irrigated if needed. These
meadows were grazed in autumn by cattle for up to three
weeks; all three meadows belonged to the same farmer
and were therefore subjected to the same treatment. We
define this sites as intensive meadows, however, in a
European contest they might be better described as semi-
intensive managed meadows.

2.2 Study design

We installed four pitfall traps per hay meadow for
a period of four weeks in both autumn 2018 and spring
2019. The active sampling period in autumn spanned from
15th September to 13th October 2018 (29 days); in spring
from 3rd April to 5th May 2019 (31 days). We sampled two
seasons to account for different life cycles of the ground-
dwelling invertebrates: e.g., Carabidae can be classified
either as autumn breeders, which reproduce in autumn and
hibernate as larvae in the soil, or as spring breeders, which
reproduce in spring (Larsson 1939). As traps we used
yogurt cups (volume of 500 ml) with an opening diameter
of 9.5 cm and a height of 11.5 cm. The pitfall traps were

filled with 200 ml of a saturated saline solution (360 g
salt on 1000 ml of water) as collection fluid, resulting
in 48 pitfall traps in total (i.e., 2 treatments X 3 plots x 2
seasons X 4 pitfall traps). A transparent polycarbonate roof
protected the traps against rain and debris.

2.3 Identification of

ground-dwelling predators

After the collection of the traps, all invertebrates were
rinsed with water and stored in 75 % ethanol. We identified
them under a stereo microscope (SMZ-171, Motic, Hong
Kong, China) — where possible — to family level and
predatory groups at least to genus level. A full list of the
recorded ground-dwelling macro-invertebrates can be
found in the supplementary data (Tab. SI). The predatory
groups Aranecae and Opiliones (both Arachnida),
Carabidaec and Staphylinidae (both Coleoptera), and
Formicidae (Hymenoptera) were identified to species
level using corresponding identification keys (Nentwig et
al. 2022, Martens 1978, Miiller-Motzfeld 2004, Assing &
Schiilke 2011, Seifert 2018, respectively), following the
taxonomic information of the Fauna Europaea Database
(de Jong et al. 2014), the World Spider Catalogue (2022),
and Martens (1978).

Austria

Italy

O  Study area
O Extensive meadows

© Intensive meadows

A

0.5 km

Figure 1. Maps of the distribution of the six selected hay meadows (EH = extensively used hay meadows; IH = intensively used hay
meadows) located in Barbian/Barbiano in the Autonomous Province South Tyrol, Italy.
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2.4 Ecological species traits and
Red List statuses

We assigned three ecological traits to each species:
moisture requirement, species rarity, and ecological
tolerance (i.e., habitat specificity) (see Tab. S1 for
full list); the information was taken from ecological
literature (Koch 1989, Hilpold et al. 2018, Kahlen 2018,
Seifert 2018, Pekar et al. 2021, Nentwig et al. 2022).
Moisture requirements were categorized as xerophilous,
mesophilous, hygrophilous, and euryhygric. Xerophilous
species are adapted to dry habitats, hygrophilous
on wet habitats, while euryhygric species have no
preference for moisture requirements. For ecological
tolerance (i.e., habitat specificity), we used the three
categories stenoecious, mesoecious, and euryoecious. A
stenoecious species is a species with a low ecological
tolerance and therefore it can be considered as specialist
species, while mesoecious have a moderate and
euryoecious a high tolerance. For rarity we used three
categories (rare, scattered, and frequent): a species was
defined as rare if the area of distribution in the Province
of South Tyrol (Italy) was small (see also Hilpold et al.
2018). For Arachnida we used the local plant and animal
distribution portal FloraFaunaSiidtirol (2022, url: https://
www.florafauna.it, Nature Museum South Tyrol, Bozen/
Bolzano, Italy). For Carabidae, Staphylinidae, and
Formicidae we relied on literature (Koch 1989, Hilpold
etal. 2018, Kahlen 2018, Seifert 2018, Pekar et al. 2021)
and the judgements of the authors.

Additionally, the Red List status of each predator species
for South Tyrol — where available — is given (Gapp 1994
for Araneae; Kahlen 2018 for Coleoptera, Table S1). Due
to missing or outdated data for South Tyrol, additional
Red List statuses from Austria (Opiliones) and Germany
(Araneae, Blick et al. 2016, and Formicidae, Seifert 2018)
were added.

2.5 Statistical analyses

All computations and graphs were generated with the
statistical programming software R (R version 4.2.2, R
Core Team 2022). All abundance data were analysed
on the level of single pitfall traps. Abundance was
standardized to the days of exposure resulting in an
activity density dimension of individuals per sampling
day (ind./day). All following analyses included the
predatory species only. Species richness represented
the observed species per pitfall trap and the species
diversity was represented by the exponential Shannon-
Wiener index (calculated in the package VEGAN v. 2.6-4;
Oksanen et al. 2022).

We tested the effect of management on activity density
(ind./day), species richness, and diversity using a linear
mixed model (LMM, function /mer in the package LME4
v. 1.1-31; Bates et al. 2015). Season and the field ID were
modelled as random factors (to account for temporal
and spatial autocorrelation). To test for trait differences
between management types, a x> test was applied with
each individual predator trait score as data entry.

Variation in community composition between
management type was tested with a PERMANOVA
(using Bray-Curtis dissimilarities and 999 permutations;
function adonis in VEGAN) and graphically plotted with a
non-metric multidimensional scaling (NMDS; function
metaMDS in the package VEGAN based on Bray-Curtis
dissimilarities). To improve ordination stability, a dummy
species with the lowest abundance for each trap was
added for the Carabidae, Staphylinidae, and Formicidae
communities (Clarke et al. 2006). Accumulation curves
based on individual abundances were computed to
compare the supported diversity between management
categories and sampling completeness (INEXT package
v. 3.0.0; Chao et al. 2014). All graphics were produced
using the package GGPLOT2 (v. 3.4.0, Wickham 2016).

3. Results

3.1 Predator abundance and diversity

In total we captured 1868 ground-dwelling predatory
arthropod specimens (i.e., Arachnida, Carabidae,
Staphylinidae, and Formicidae), belonging to 113
species: 776 individuals in the extensively and 1092
individuals in the intensively managed hay meadows. In
detail, we identified 55 species from 14 different Araneae
families and 4 species from three Opiliones families in
both seasons. For Coleoptera, we identified 18 different
Carabidae and 20 Staphylinidae species; furthermore,
16 Formicidae species were found in the pitfall traps
(Tab. S1).

While management type did not influence neither
activity density, species richness nor diversity of the
ground-dwelling predators on community level (Fig. 2),
on group level Carabidae and Staphylinidae displayed
a significant management effect (Fig. Sl). Carabidae
showed a higher species richness (LMM: Chi®> = 4.39,
p = 0.037) and diversity (LMM: Chi?>=5.77, p=0.016) in
the extensively used hay meadows, while Staphylinidae
contrarily had a higher species richness (LMM:
Chi* = 5.01, p = 0.024) and diversity (LMM: Chi* = 4.62,
p = 0.032) in the intensive hay meadows, mainly driven
by the species found in spring (Fig. S1).
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Accumulation curves based on species richness
(Hill number q = 0, Fig. 3) resulted to be not yet fully
saturated for both management types, indicating a not
fully covered sampling for the predatory arthropod
community. This pattern was mostly driven by the
species-rich Arachnida (Tab. S1). Species richness (Hill
number q = 0) does not differ between management
types, however, when considering the accumulation
curves based on species diversity that downweighs
rare species (Hill number q = 1, Fig. 3), we see a clear
differentiation of the two management types, with a
higher diversity supported by the extensively managed
hay meadows. The same pattern was observed for
Arachnida and Formicidae, while Carabidae and
Staphylinidae displayed a non-significant differentiation
between management types (Fig. S2).

3.2 Community composition

We found significant differences in predator
species composition between management types and
seasons (see PERMANOVA results in Tab. 1). In an
unconstrained ordination of the predator community,
season is mainly described by the first axis, while the
two management types are well separated by the second
axis (Fig. 4).

On group level the pattern was similar: the community
composition of Arachnida, Carabidae, and Staphylinidae
showed a significant differentiation by management
type and season (Fig. S3), with the only exception that
for Staphylinidae the management effect appears to be
more important than season (see also Tab. 1). Formicidae
show the most indistinct pattern in the unconstrained
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Figure 2. The mean (and 95% confidence interval) activity density (individuals per sampling day), species richness, and exponential
Shannon diversity of ground-dwelling predatory arthropods from montane extensively and intensively used hay meadows and two
sampling seasons (spring and autumn) in South Tyrol, Italy. No significant effect of management was detected for any biodiversity index.
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ordination, with no clear differentiation by management
type or season (Fig. S3).

3.3 Ecological species traits and
Red List statuses

By investigating the effects of intensive agriculture
on predator species traits, we found that xerophilous
species were more often found in extensively managed

hay meadows, whereas mesophilous species more in
intensively managed hay meadows (Fig. 5). A similar
situation was found for hygrophilous predators, mainly
due to one extensively managed meadow having
especially moist soil conditions (i.e., EH3).

Regarding the rarity we did not find clear differences
for rare and scattered species, but frequent species were
found to be more abundant in the intensively managed
hay meadows. The results of the ecological tolerance
showed that euryoecious and stenoecious species were

Table 1. PERMANOVA results table for the different ground-dwelling predator groups (Arachnida, Carabidae, Staphylinidae, and
Formicidae) from montane hay meadows in South Tyrol, Italy. The analysed factors were treatment (i.e., extensive and intensive
management) and season (i.e., spring and autumn) using Bray-Curtis distances and 999 permutations; df — degrees of freedom; F — F value
by permutation; p — p value. Significance levels: * <0.05; ** <0.01; *** <0.001.

Management type
df residuals F P
All predators 1 44 6.742 0.007 #**
Arachnida 1 44 8.659 0.007 #**
Carabidae 1 36 4.178 0.001 **
Staphylinidae 1 34 4.867 0.001 ***
Formicidae 1 37 2.642 0.007 **
Season
df residuals F P
All predators 1 44 11.050 0.007 #**
Arachnida 1 44 12.241 0.001 ***
Carabidae 1 36 7.066 0.007 #**
Staphylinidae 1 32 3.148 0.002 **
Formicidae 1 39 1.157 0.013 *
o |
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Figure 4. Non-metric multidimensional scaling (NMDS) of the full species community of predatory invertebrates, including the two
treatments (intensive and extensive) and the two seasons (spring and autumn). Each spot represents one pitfall trap. Spider web centres

represent the weighted centroids of each management type.

SOIL ORGANISMS 94 (3) 2022



Shifts in ground-dwelling predator communities

155

more abundant in the intensively used hay meadows,
whereas mesoecious species had a significantly higher
abundance in the extensively used hay meadows
(Fig. 5).

For Red List statuses, we could find most species being
categorized as least concern (LC, 74.3 %), followed by
near threatened (NT, 9.7%), vulnerable (VU, 3.5%)
and endangered species (EN, 1.8%) (see Tab. S1). A
significant higher occurrence of the categories LC, NT,
and VU could be found in the intensively managed hay
meadows, while the category EN was equally found in
the two management types (Fig. S4).

4. Discussion

Knowledge on mountain soil and ground-dwelling
invertebrates (among other soil organism groups) was
reported to be still too scarce (Guerra et al. 2020), even
though increasingly available (e.g., Gilgado et al. 2022,
Mathieu et al. 2022, Seeber et al. 2022) and found to be
of top priority for soil nature conservation (Guerra et al.
2022). In this small-scale case study, we contribute to
filling these gaps as we quantified the impact of intensive
grassland management on ground-dwelling predatory
arthropod communities in a Central European mountain
area of South Tyrol, Italy. Further, by including traits we
follow recommendations to overcome present frontiers
in soil ecology (Eisenhauer et al. 2022). We were able
to observe changes in the community composition
with management intensification and that extensive
management potentially supports higher species
diversity. Contrary to our expectations, we did not
observe significant overall changes in abundance and
species richness with increasing management intensity.

4.1 Predator diversity and

community patterns

A high arthropod species richness is often reported
from extensively used grasslands (e.g., Attwood et al.
2008; Pfiffer & Luka 2003, Guariento et al. 2020), so
the small differences in terms of total predator richness
(see left graph in Fig. 3) between the two management
intensities were contrary to our expectations. Our hay
meadow sites were embedded in a complex landscape
made of differently managed grasslands and forest patches
(see Fig. 1). Therefore, an edge effect and immigration
of mobile ground-dwelling predators into the sites
might have further limited the direct management
effect. Kormann et al. (2015) reported that a high habitat
connectivity supported the predator biodiversity (among
other taxa) in embedded grasslands in Central Germany,
which applies also to our study site and might lead to
a relatively high diversity for the intensively managed
hay meadows. Thus, in order to be able to detect effects,
not only a greater sample size (including the seasonal
component) must be taken into account, but also local
characteristics specific to the study area. Finally, when
downweighing the random occurrences in our study, we
found that overall, the extensively managed hay meadows
support a significantly higher predator diversity (Fig. 3,
Hill number q = 1).

Concerning single predatory groups, we found
different responses to grassland ~management
intensification. For example, Staphylinidae displayed
significantly higher species richness and diversity in
the intensive meadows in spring (Fig. S1). This could be
explained by the fact that fertilization boosts phytomass
production (Lessard-Therrien et al. 2017) and therefore
more food resources for herbivores are available,
which may then lead to a positive bottom-up effect for
higher trophic levels (Hunter & Price 1992). On the

xerophilous mesophilous hygrophilous euryhygric rare scattere

Moisture Rarity Ecological tolerance
1000 —P0-001 p<0.001 p=0.04 p<0.001 p=1.00 p=0.90 p<0.001 p<0.001 p<0.001 p=0.004
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Figure 5. Proportions and y’-test results for the ecological species traits moisture, rarity and ecological tolerance of ground-dwelling
predatory arthropods (Arachnida, Carabidae, Staphylinidae, Formicidae) from extensively and intensively managed hay meadows in South

Tyrol, Italy.
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other hand, Carabidae showed higher species richness
and diversity in the extensively used hay meadows.
The lower species richness in the intensively used hay
meadows might be related to the dynamics of prey
density. For example, Andrey et al. (2016) showed that
in montane and subalpine grasslands the abundance of
Auchenorrhyncha (a typical prey for Carabidae; Thiele
1977) decreases along an intensity gradient, resulting
in less prey and less favourable feeding conditions for
Carabidae. For Arachnida and Formicidae, the patterns
were variable, implying that management intensity was
not a major factor driving for these predator groups.

For the full predatory community, the shift in
community composition observed was in line with
our expectations. The extensively used hay meadows
harboured a higher total number of species than our
intensively used meadows (82 vs. 69 out of 133 species:
Tab. S1). The latter had more similar species compositions
for the three investigated plots, therefore it is likely that
predator species in intensively used hay meadows are
better adapted to withstand land-use disturbances such
as high mowing and fertilization frequencies. This
result is in line with other studies, where management
intensification caused changes in species composition
(Samu et al. 1999, Holzinger et al. 2012, Birkenhofer
et al. 2015, Meyer et al. 2019). Generally, mowing and
fertilizing lead to a decline in plant species richness
(Kleijn et al. 2009, Socher et al. 2012), resulting in a loss
of specialized herbivores and an increase in generalist
species (Huston & Gilbert 1996, Gamez-Virués et al.
2015, Simons et al. 2016, Hilpold et al. 2018).

Our results indicate that the management intensity
does not significantly change overall diversity and
abundance of ground-dwelling predators. For the
individual arthropod groups, however, we see an effect of
the intensive management specific to the montane region.
A comparable outcome of a decline of specialist species
was reported by Gossner et al. (2016) for Central Europe,
where even small changes in management intensity
negatively affected arthropod groups.

4.2 Ecological species traits and
Red List statuses

Regarding the traits of the predator species, we found
significant differences for the moisture requirements.
Xerophilous species were found more often in the
extensively used hay meadows (Fig. 5), which is in line
with our expectations and the literature (e.g., Kotze
et al. 2011). The intensively managed hay meadows
are regularly irrigated and therefore represent an
unsuitable habitat for dryland species. Interestingly,

also hygrophilous species (mainly Coleoptera) were
significantly more present in extensively managed hay
meadows, which can be partly explained by the presence
of springs close to the meadows.

Regarding rarity, we found frequent species (i.e.,
common for the region of South Tyrol) to be more
abundant in intensively used hay meadows, while no
differences were found for rare species (e.g., rare Aranecae
species occur in both meadow types, see Tab. S1). This
picture applies also for the proportion of Red List statues
of the predator species, where endangered species
represent a smaller part in the IH than in EH meadows
(Fig. S4). Also in South Tyrol, Hilpold et al. (2018) found
a clear decline of rare and specialist species (among
them the same ground-dwelling predator groups) after
land-use intensification, leading to the presence of more
frequent species. In our study, rare species were found
equally in both meadow types (Fig. 5), with many of them
having an euryoecious ecological tolerance (Tab. Sl).
Taking a closer look, rare and stenoecious species (e.g.,
Thomisidae and Staphyilinidae species) were expected to
be more abundant in the extensively used meadows but
were present also in the intensively used hay meadows,
such as the Staphylinidae Xantholinus audrasi (Coiffait,
1956) which represents a new record for South Tyrol (see
Colla et al. 2021).

For Formicidae, the species Lasius niger (Linneaus,
1758) was found exclusively in the intensively used
hay meadows; the species is adapted to urban and
rural environments, and it is less sensitive to intensive
management practices, like fertilization, frequent
mowing or mechanic stress on the topsoil (Seifert 2018).
The ant species Formica pratensis (Retzius, 1783), also
recorded in the intensive meadows only, is a further
example of individuals coming into the site from the
meadow margins, since this species does not withstand
intensive meadow management.

5. Conclusion

In this study, we report a clear shift in the community
composition of ground-dwelling predators in montane
grasslands with different management intensity. Overall
biodiversity indices were not able to detect this effect
on site level, however, the single predator groups
showed clear responses. As our montane meadows were
embedded in forest ecosystems, highly mobile predators
may migrate between different habitats, blurring the
management effect on biodiversity. However, we found a
clear separation of the two hay meadow types on predator
community level, with the extensively managed hay
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meadows supporting a higher predator species richness
and the intensively managed hay meadows harbouring
higher proportions of common species.

Future studies should better elucidate the seasonal
changes that affect the community and diversity of
ground-dwelling predator and measure the ecosystem
functions of these arthropod groups which could change
depending on management intensity and season.
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