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Abstract: The 20" Field Workshop of the Eurasian Dry Grassland Group (EDGG) was held between 28" May and 6" June 2025 in the dry
grasslands of the Ligurian, Maritime and Cottian Alps in Italy. Completing the series of sampling events in the dry grasslands of the Alpine
arc, this Field Workshop collected data from the south-westernmost area of the Alps. The standardised EDGG sampling methodology was
applied to collect data on vascular plants, bryophytes and lichens from dry grasslands and related open habitats, mainly belonging to
Festuco-Brometea and Sedo-Scleranthetea communities, contributing to fill knowledge gaps in previously underrepresented regions. To
provide a basis for future syntaxonomic revision of dry grassland vegetation, we sampled 137 10 m? plots with 50 of them nested in 25
EDGG Biodiversity Plots (nested plots of 0.0001 to 100 [1,000] m?). The sampling sites were distributed along a broad elevation gradient,
ranging from 415 to 1890 m a.s.l., with a mean elevation of 1049 m a.s.l. Preliminary analyses indicate that vascular plant richness aver-
aged 38.6 species in 10 m?, ranging from 8 to 70 species. This is a high value compared with previous EDGG Field Workshop reports from
Alpine dry grasslands and may be related to the Mediterranean influence in the study region. The collected vegetation data, along with
soil data, will be included in the GrassPlot database as dataset IT_AD. This will support further analysis based on standardised data, facili-
tating the observation of diversity patterns in both temporal and spatial scales and contributing to a better understanding of open habi-
tats in the Palaearctic Region.
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Introduction

Comprehensive and methodologically consistent vegetation
data are essential for improving our understanding of global
ecological patterns. However, data on natural and semi-
natural grasslands remain geographically fragmented and
are often collected using heterogeneous methods (Guarino
et al. 2025). The Eurasian Dry Grassland Group (EDGG) ad-
dresses this issue by targeting underrepresented areas
across the Palaearctic realm for standardised, multi-scale
and multi-taxon sampling of grasslands and related open
habitats. Since 2009, the EDGG has organised Field Work-
shops to sample grassland communities in such areas
(Dengler et al. 2012). Vegetation diversity and composition
data are collected using a specifically developed standard-
ised method. This multi-scale and multi-taxon approach,
based on nested plots ranging from 0.0001 to 100 m?, and
sometimes up to 1,000 m?, and including vascular plants,
bryophytes, lichens, and optionally invertebrates, ensures
the collection of consistent and comparable data across
grassland communities (Dengler et al. 2016; Dengler et al.
2021). The method has been extensively tested and pro-
vides a robust framework for subsequent analyses. The re-
sulting dataset contributes to GrassPlot, an EDGG-affiliated
database that compiles standardised vegetation-plot data
from open habitats across the Palaearctic region (Dengler et
al. 2018; Biurrun et al. 2019).

In 2018, the EDGG began to shift its focus toward the dry
grasslands of the Alpine valleys. What started as a
resampling of Braun-Blanquet’s seminal work on inner-
Alpine dry grasslands (Braun-Blanquet 1961) evolved into a
large-scale effort to develop a comprehensive dataset cov-
ering dry grasslands across the entire Alpine arc. This initia-
tive began with the 11th Field Workshop in 2018 in the Aus-
trian Eastern Alps (Magnes et al. 2021), followed by the
12th Field Workshop in 2019 in the Swiss Central Alps
(Bergauer et al. 2022), the 17th Field Workshop in 2023 in
Italy and Switzerland (Southeastern Alps, Angelini et al.
2024), the 18th Field Workshop in 2024 in Italy and France
(Southwestern Alps, Klopsch et al. 2025; Terracina et al.
2025) and the 19™ Field Workshop in 2024 in Switzerland
(Ticino, Dengler et al. 2024). The aim of this series of Field
Workshops in the Alpine valleys is not just to increase the
number of available vegetation plots, but to create a stand-
ardised cross-Alpine dataset covering the main dry grass-
land regions of the European Alps. Such a dataset is needed
to compare diversity patterns, environmental drivers and
floristic differentiation among Alpine valleys and to provide
a basis for a future revision of the syntaxonomy of the dry
grasslands of inner-Alpine dry valleys, as well as related
open habitats. The 20" Field Workshop, reported here, took
place from 28" May to 6™ June 2025 and also focused on
dry grasslands of the Alpine region (Terracina et al. 2026). It
investigated the southernmost region of the Alps surveyed
to date and preceded the second Field Workshop of the
same year, held in Finland (Miskova et al. 2025; Skobel et al.
2026). The present dataset is particularly important because
it covers the south-westernmost and most Mediterranean-
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influenced part of the Alps sampled by EDGG so far. This
region harbours several grassland types and endemic spe-
cies that are absent from or poorly represented in other
Alpine regions.

We conducted the sampling campaign in the Ligurian, Mari-
time and Cottian Alps in Italy. The vegetation of these areas
is characterised by a distinct interplay of Mediterranean and
temperate influences. The Mediterranean climate influence
is particularly pronounced in the Ligurian Alps, including the
Tanaro Valley, where thermophilic grasslands and submedi-
terranean scrub communities, such as stands with Genista
cinerea, form part of the local open-habitat mosaic. These
habitats include thermophilic and submediterranean spe-
cies such as Thymus vulgaris, Pistacia terebinthus and Argy-
rolobium zanonii. The broader study region, comprising the
Ligurian, Maritime and Cottian Alps, hosts many endemic
plant species (Bertolli et al. 2024), of which Campanula ber-
tolae, Erysimum burnatii, Euphorbia valliniana, Galeopsis
reuteri, Gentiana ligustica, Knautia mollis, Potentilla val-
deria and Sempervivum globiferum subsp. allionii are char-
acteristic of dry grasslands. The visited sampling sites in-
cluded meso-xeric and xeric grasslands dominated by Bro-
mus erectus and Stipa pennata aggr., corresponding to EU
habitat type 6210 “Semi-natural dry grasslands and scrub-
land facies on calcareous substrates (Festuco-Brometalia)”,
submediterranean scrub with Genista cinerea, potentially
corresponding to EU habitat type 5330 “Thermo-
Mediterranean and pre-desert scrub”, and screes with
Achnatherum calamagrostis, corresponding to EU habitat
type 8130 “Western Mediterranean and thermophilous
scree”.

In the following, we present the dataset collected in the
Italian Ligurian, Maritime and Cottian Alps, which will be
deposited in the database GrassPlot under the identifier
IT_AD. A total of 25 EDGG Biodiversity Plots and 87 plots of
10 m? were sampled following the standardised EDGG sam-
pling protocol (Dengler et al. 2016; Dengler et al. 2021). The
dataset includes compositional data on vegetation diversity
as well as soil characteristics for each sampling site. The
integration of data from all Field Workshops conducted
across the Alpine arc will enable comprehensive analyses of
Alpine biodiversity and support a revision of the syntaxono-
my of dry grasslands in the Alpine region based on stand-
ardised, high-quality data.

Material and methods
Study area

The study area consists of the Tanaro Valley (Ligurian Alps),
the Gesso Valley (Maritime Alps), and the Stura, Maira, and
Grana valleys (Cottian Alps) (Figure 1). The valleys range in
size from 359 km? (Gesso Valley) to 739 km? (Maira Valley).
Across the selected valley areas, mean annual temperature
ranges from approximately -4 to 13 °C, while annual precip-
itation ranges from 726 to 1,790 mm (Vynokurov et al.
2025), reflecting the elevational and topographic gradients
of the study region. Elevation reaches 3,314 m a.s.l. in the
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Chambeyron massif (upper Valle Maira on the border with
France), while other major peaks exceed 3,200 m a.s.l. in
the Argentera Massif (Gesso Valley). The area represents an
important refuge for thermophilic vegetation and hosts high
plant diversity and several endemic plant species. The influ-
ence of the nearby Mediterranean Sea allowed the persis-
tence of Mediterranean species, some of which survived
glaciations, while others colonised the region afterwards
(Martini 1984; Casazza et al. 2008, 2016). Floristic diversity
is further promoted by strong geological heterogeneity,
with gneiss and granite dominating the higher Maritime and
lower Cottian Alps, carbonate rocks (limestone and calc-
schists) occurring in the Ligurian and Cottian Alps and lower
Maritime Alps, and frequent ultramafic substrates in the
Cottian Alps (Ozenda 1985).

Vegetation sampling

Vegetation sampling was conducted from 28" May to 6"
June 2025. The main target vegetation types were dry grass-
lands of Festuco-Brometea and rocky pioneer communities
of Sedo-Scleranthetea. However, related open habitats, in-
cluding submediterranean scrub, managed meadows and
higher-altitude grasslands were also sampled when they
occurred in the landscape mosaic, because such habitats fall
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within the broader scope of EDGG Field Workshops and the
GrassPlot database. Sampling followed the standardised
EDGG methodology (Dengler et al. 2016; Dengler et al.
2021). Potential sampling sites were selected before the
Field Workshop by researchers from the University of Tori-
no and the Maritime Alps Protected Areas Management
Authority, based on expert knowledge of local vegetation,
accessibility and the aim of representing the main dry grass-
land habitat types of the study region. Final plot locations
were selected during the workshop. A total of 25 EDGG Bio-
diversity Plots were sampled, of which 24 extended to 100
m?, and one was additionally extended to 1,000 m2. Each
Biodiversity Plot included two 10 m? subplots located in
opposite corners, each containing nested plots of 0.0001,
0.001, 0.01, 0.1 and 1 m2. In addition to the EDGG Biodiver-
sity Plots, 87 single 10 m? plots were sampled to increase
the representation of local grassland diversity. At the 10 m?
grain size, both in single and nested plots, species cover of
vascular plants, bryophytes and terricolous lichens was rec-
orded, while only species occurrence was recorded at the
other grain sizes of the nested plots. Additional site parame-
ters were recorded in the field, including topographic varia-
bles, land-use information, soil depth, vegetation-layer
structure, and surface cover of litter, dead wood, stones,
gravel and fine soil.
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Figure 1. Location of the study region within Italy (A) and within the Italian South-Western Alps (B). The 20th Field Work-
shop took place in the valleys of Tanaro (Ligurian Alps), Gesso (Maritime Alps), as well as Stura, Maira and Grana (Cottian
Alps). Each point represents a locality sampled during the campaign, with colors indicating the sampling day (Data

source: dataspace.copernicus.eu, geoportale.igr.piemonte.it)
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Soil sampling and analysis

Soil sampling was conducted for each sampled 10 m? plot.
Five soil subsamples were taken randomly from the upper
soil layer and combined into one composite sample per
plot. Soil depth was measured at five points within each
plot. In the laboratory, soil reaction was measured as pH in
H,O and KCl, and electrical conductivity was determined.
Exchangeable calcium (Ca), potassium (K) and magnesium
(Mg) were analysed to characterise mineral nutrient availa-
bility.

For measuring the pH value, 10 g of sieved soil were mixed
with 25 mL of distilled water (pH H,0) or 1 M KCl solution
(pH KCI) and shaken for two hours using a vertical shaker.

The pH was measured in the suspension. Electrical conduc-
tivity was measured in the same suspension used for the pH
H,0 determination. The effective cation exchange capacity
was determined in a suspension of 5 g of sieved soil and 50
mL of 1 M ammonium chloride (NH4Cl). The suspensions
were likewise shaken for two hours and subsequently fil-
tered. The pH H,0 value of the filtrate was measured to
correct the cation concentration measurements for the H*
concentration. Concentrations of calcium (Ca), potassium
(K), and magnesium (Mg) in the filtrate were determined
using atomic absorption spectrometry. To reduce measure-
ment errors, all extractions and measurements were per-
formed in duplicate. The corresponding values were aver-
aged.

Table 1. Overview of the sites studied during the 21* EDGG Field Workshop.

Valley (mountain range)

EDGG Biodiversity Plots /

Additional single Sampling units /

10 m? subplots 10 m? plots total 10 m? plots
Tanaro (Ligurian Alps) 8/16 12 20/ 28
Gesso (Maritime Alps) 7/14 26 33/40
Stura (Cottian Alps) 3/6 13 16/19
Maira and Grana (Cottian Alps) 7/14 36 43 /50
Total 25/50 87 112 /137
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Figure 2. Distribution of sampling plot elevations across the four studied valley systems during the 20" Field Workshop.
Violin plots represent the density distribution of elevations, with embedded boxplots indicating median and interquartile

ranges.
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Results of the sampling campaign and their interpre-
tation

The sampling campaign resulted in 112 plots distributed
across five Alpine valleys, including 25 EDGG Biodiversity
Plots and 87 additional single 10 m? plots (Table 1). Because
each biodiversity plot contains two 10 m? subplots, the da-
taset comprises 137 plots at the 10 m? grain size in total. For
the descriptive analyses and figures, the Maira and Grana
valleys were combined as one valley system because they
are geographically adjacent and one of them was represent-
ed by too few plots to be shown meaningfully as a separate
group. The Cottian Alps were represented by 59 sampling
units, including 43 in the Maira-Grana valley system and 16
in the Stura Valley. On the last day of the campaign, we
sampled at the end of the Gesso Valley along the Gesso
River on the plain near the city of Cuneo (Figure 1).

Sampling across the study area covered an elevational gra-
dient from 415 to 1,890 m a.s.l., with a mean elevation of
1048.8 m a.s.l. The lowest sampled plots were located in the
Maira-Grana valley system, whereas the highest sampled
plots were recorded in the Gesso Valley. The Stura Valley
had the narrowest sampled elevational range, from 826 to
1,087 m a.s.l., while broader gradients were covered in the
Tanaro Valley (489-1,500 m a.s.l.), Gesso Valley (770-1,890
m a.s.l.) and Maira-Grana valley system (415-1,700 m a.s.l.).
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The harmonisation of the dataset and the identification of
taxonomically critical taxa are still ongoing. Therefore, we
present here preliminary results for vascular plants. Species
richness was calculated at the 10 m? grain size resulting in
137 plots for analysis. Mean vascular plant species richness
was 38 + 11.2 SD species per 10 m2. All valley systems exhib-
ited a wide range of vascular plant species richness at the
10 m? grain size (Figure 3). The highest species richness was
recorded in the Gesso Valley, with 70 species in a Patzkea
paniculata grassland at the highest-elevation site sampled
during the campaign, located in the municipality of En-
tracque, on the slopes of Mount Argentera. In contrast, the
lowest richness was observed in the Maira Valley, with eight
vascular plant species in a Sedo-Scleranthetea community
on shallow soil, near the village of Saretto (municipality of
Acceglio).

The observed average species richness is somewhat higher
than values reported from previous EDGG Field Workshop
samplings on dry grasslands in the Alpine valleys. In the pre-
ceding year, the campaign conducted in the neighbouring
Southwestern Alps, between lItaly and France, recorded a
mean of 33.3 species per 10 m?2, ranging from 9 to 63 spe-
cies (Klopsch et al. 2025). Comparable results were obtained
in the Austrian and Swiss Field Workshops, with mean val-
ues of 34.2 (range: 16-71, Magnes et al. 2021) and 29.3
(range: 7-55, Bergauer et al. 2022) per 10 m2, respectively.
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Figure 3. Species richness of vascular plants at the 10 m?2 grain size (n = 137) among the four visited valley systems. The
distribution for the surveyed sites is indicated by violin plots, which are combined with boxplots in the center. The values
above and below each violin plot correspond to the maximum and the minimum species richness.
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The 2025 sampling campaign thus yielded the highest re-
ported mean species richness to date among EDGG Field
Workshop on dry grasslands in Alpine valleys. The influence
of Mediterranean climatic conditions on inner-Alpine dry
grasslands may be one of the factors contributing to this
pattern.

According to the preliminary field descriptions, the sampled
plant communities covered several vegetation classes,
mainly dry grasslands provisionally assigned to Festuco-
Brometea s.l., including communities that may correspond
to Festuco hystricis-Ononidetea striatae, as well as mead-
ows of Molinio-Arrhenatheretea, pioneer communities of
Sedo-Scleranthetea on siliceous outcrops, and alpine aci-
dophilous grasslands of Juncetea trifidi (Table 2, Figure 4).
Because the harmonisation of the dataset and the numeri-
cal classification are still ongoing, these assignments should
be regarded as preliminary field-based interpretations. For
this reason, dry grassland plots were treated broadly as
Festuco-Brometea s.l. in the present paper, although a more
detailed separation, including the possible distinction of
Festuco hystricis-Ononidetea striatae, will require further
analysis.

The soil analyses mostly showed neutral to weak alkaline
soil reaction and high concentrations of exchangeable min-
erals, as are typical of skeletal raw soils on base-rich parent
substrates. Indeed, the average proportion of skeleton
throughout all plots was 33.0% (+ 20.3 SD), ranging from
0.01% to 76.2%, while the average soil depth was 35.6 cm,
ranging from 3.0 to 59.7 cm. The mean pH H,0 was 7.34 (+
0.74 SD), ranging from 5.01 to 8.35, and the mean pH KCl
was 6.88 (+ 0.89 SD), ranging from 3.87 to 7.81. The mean
electrical conductivity was 274 puS/cm (+ 101 SD), with a
maximum value of 524 uS/cm. The mean concentrations of
exchangeable calcium (Ca), potassium (K), and magnesium
(Mg) were 405 mg/L (+ 196 SD), 13.9 mg/L (* 7.2 SD), and
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24.4 mg/L (x 22.9 SD), respectively. Next, the content of
carbon (C) and nitrogen (N) in the soil will be measured.

Conclusions and outlook

The IT_AD dataset fills an important geographical gap in the
EDGG dataset of dry grasslands and related open habitats of
the European Alps. By covering the Ligurian, Maritime and
Cottian Alps, it adds the south-westernmost and most Medi-
terranean-influenced Alpine region sampled by EDGG so far.
This is important because the region combines temperate,
submediterranean and Mediterranean floristic elements
and includes vegetation types that are poorly represented
in other Alpine Field Workshop datasets.

The preliminary results indicate high vascular plant richness
at the 10 m? grain size, with the highest reported mean val-
ue to date among EDGG Field Workshop reports on dry
grasslands in Alpine valleys. However, these results should
be interpreted descriptively, because the sampled valley
systems differed in plot number, elevation range and repre-
sented vegetation types. The dataset also includes soil and
environmental information, which will allow future analyses
of the relationships between species richness, vegetation
composition, substrate conditions, elevation and regional
climatic gradients.

Future work will focus on taxonomic harmonisation, numer-
ical classification and integration of IT_AD with the other
Alpine EDGG Field Workshop datasets. This combined da-
taset will provide a basis for analysing diversity patterns
across the inner-Alpine dry valleys and for revising the syn-
taxonomy of dry grasslands and related open habitats. In
particular, it will help to assess the floristic and ecological
differentiation of Festuco-Brometea communities in the Alps
and their relationships with Festuco hystricis-Ononidetea
striatae, Sedo-Scleranthetea and other open-habitat vegeta-
tion classes.

Table 2. Preliminary phytosociological assignment of 10 m2 plots by valley system, including EDGG Biodiversity Plots and
single plots. The assignments are field-based and should be regarded as provisional until taxonomic harmonisation and

numerical classification are completed.

Vegetation class Tanaro Gesso Stura Maira and Grana Total 10 m? plots
Festuco-Brometea 26 26 15 45 112
Sedo-Scleranthetea 1 11 4 5 21
Juncetea trifidi 0 3 0 0 3
Molinio-Arrhenatheretea 1 0 0 0 1
Total 28 40 19 50 137
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