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Phytosociological  study  of  the  eastern  slopes  of  Alpe  della  Luna (northern 	
Apennines, Italy)
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Abstract
The vegetation is presented here for the eastern, Adriatic, slopes of the Alpe della Luna mountain chain of the northern Apennines. For the lithologi-
cal aspects, the mountain shows relative homogeny, as represented by the marly-arenaceous formation of the Umbro-Marche-Romagna series, along 
with the slope debris. The bioclimate of the area shows a temperate macrobioclimate, an oceanic temperate bioclimate, and a lower supratemperate 
thermotype, with a lower humid ombrotype. On the basis of the present study, the flora of the area is represented by 757 plant entities that belong 
to 86 families and 387 genera. These data are known not to be completely exhaustive of the local floristic biodiversity, although they represent an 
important in-depth analysis. This study of the woodland vegetation has revealed also for this area the association Cardamino heptaphyllae-Fagetum, 
with two new subassociations: quercetosum cerris and abietetosum albae. Furthermore, the following new woodland associations are proposed here: 
Veronico officinalis-Quercetum cerridis ass. nova; Cardamino heptaphyllae-Aceretum pseudoplatani ass. nova, with the subassociations cardamine-
tosum heptaphyllae subass. nova and aceretosum obtusati subass. nova; and Sileno dioicae-Ostryetum carpinifoliae. For the grasslands, these show 
two typologies that are included in two newly described subassociations of well known communities: lathyretosum pratensis subass. nova, included 
in Centaureo bracteatae-Brometum erecti; and seslerietosum apenninae subass. nova, of Asperulo purpureae-Brometum erecti. 

Key words: Alpe della Luna, Directive 92/43/CEE , geobotany, map of habitats, northern Apennines, phytosociology, phytosociological map, plant 
landscape map.

Introduction

The aim of the present study is to present the vege-
tation of the eastern, Adriatic, slopes (in the Marche 
Region) of the Alpe della Luna mountain chain, in the 
central-northern Apennines. Administratively, the stu-
dy area is part of the Pesaro and Urbino Provinces, at 
the geographic border between the Emilia-Romagna 
and Tuscany Regions. This area is not well known in 
geobotanical terms, even though there have been se-
veral floristic studies in this area. The investigations 
in this sector have only marginally included the study 
area, while there have been some deeper studies on the 
flora character, for vegetation there has only been one 
publication (Ubaldi, 1988) that concerned some nuclei 
of Abies alba that can be found in this area. 

The study area (Fig. 1) is 2,638 ha long, and it is 
defined to the west and south-west by the Apennine 
ridge, which as well as representing the administrative 
borders between Marche, Tuscany and Emilia-Roma-
gna, forms the watershed from the River Tevere ba-
sin (which empties into the Tyrrhenian Sea) and River 
Metauro (which empties into the Adriatic Sea).

The altitude of the study area ranges from 553 m a.s.l. 
for the village of Parchiule, and 1,252 m a.s.l. for the 
Poggio Alto peak. Among the other peaks here, the-
re are: Monte Sodo Pulito (1,225 m a.s.l.), Poggio tre 
Termini (1,173 m a.s.l.), Poggio del Romito (1,196 m 
a.s.l.), Monte Sant’Antonio (1,196 m a.s.l.), Montac-
cio (1,072 m a.s.l.) and Monte Finocchio (1,073 m a.s.l.). 

The study area includes the two hydrographic basins 
of the rivers Meta and Auro, which converge near the 
village of Borgo Pace, to form River Metauro. This 
territory has been recognised as a Site of Communi-
ty Importance (Sito d’Importanza Comunitaria; S.I.C. 
IT5310010) according to the Habitats Directive (92/43 
CEE). 

 
Geology and Morphology

From the geological point of view, the sector of the 
Apennine chain under study is formed of deposits that 
originated during the Lower and Medium Miocene. 
On the basis of the “Carta Geologica delle Marche”, 
on a 1:100,000 scale (Centamore & Pambianchi, 1991; 
Fig. 2), the following lithotypes are present in the stu-
dy area.

Marly-arenaceous formation 
The marly-arenaceous formation originated from 

the Helvetian-Langhian (Miocene) and is part of the 
Umbro-Marche-Romagna series. This formation con-
sists of various lithofacies that can be summarised as 
follows:

- arenaceous-pelitic deposits in medium and thin la-
yers, which are sometimes thicker, with intercalations 
of hybrid turbidites in medium and thick layers (Lan-
ghiano p.p.- Burdigliano p.p.). This subunit emerges 
from the Apennine ridge up to about 1,000 m a.s.l. 
(Fig. 2, n. 3);

Corresponding author: Simona Casavecchia. Department of Agricultural, Food and Environmental Sciences, Marche 
Polytechnic University, Via Brecce Bianche, I-60131 Ancona, Italy; e-mail: s.casavecchia@univpm.it
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- arenaceous-pelitic deposits in medium and thin la-
yers with intercalations of carbonate-silicate (Serra-
valiano-Langhiano p.p.). This subunit emerges from 
the lower heights of Monte Sant’Antonio up to about 
1,169 m a.s.l. (Fig. 2, n. 2);

- arenaceous-pelitic deposits in thin and medium la-
yers, with intercalations of carbonate-silicate turbidites 
(Serravaliano-Langhiano p.p.). This subunit is limited 
to the south-western part of the area, and it emerges 
from the Apennine ridge (at about 1,000 m a.s.l.) down 
to an altitude of 700 m to 800 m a.s.l. (Fig. 2, n. 4).

Slope debris 
Landslide and/or colluvial deposits: the slope debris 

that originated from the Holocene was formed by de-
posits of melted lithic materials from the Apennine rid-
ge, and it is found in the areas where it accumulates in 
the mountain hydric basins (Fig. 2, n.1). 

From the geomorphological point of view, the study 
area has steep mountain sides that in some places are 
more than 70% to 80%, with the average slope stee-
per than that on the Tyrrhenian side of the Alpe della 
Luna massif. This difference is essentially due to the 
different arrangements of the geological layers that are 
a supporting (reggipoggio) for the Adriatic aspect, but 
not (franapoggio) for the Tyrrhenian aspect. The Apen-
nine chain is still at a ‘young’ stage, and from a geo-
logical and geomorphological point of view, for this 
reason it often has an uneven morphology, particularly 
in some areas on the Adriatic side. This is particular-
ly evident near the upper parts of the rivers. From a 
hydrogeological point of view, these are characterised 
by an intrinsic instability, and thus undergo the stron-

gest erosion. Thus, there is more erosion in the softer 
layers (e.g., for the marls) of the rocky structures (Pa-
nizza, 1992). At lower altitudes, the water courses pass 
through older stages compared to those above, and so 
they have cut into  the substrate to a lesser  degree,  
creating a ‘softer’ morphology in this sector. 

In the areas close to the Apennine ridge, there are 
also almost vertical rocky areas due to ancient landsli-
des, which is a phenomenon that mainly occurs in the 
area below the crest line from Poggio Alto to Sbocco 
Bucine, and to the north-west of Monte Sodo Pulito. 
In terms of the landslides, these occur relatively rarely 
at the foot of the Apennines ridge, where the tectonic 
movements and/or exogenous geomorphological pro-
cesses have been stronger. 

An important ancient landslide (Fig. 2, n. 5), for 
which the area of its spread is evident in the secondary 
buttress of Monte Sodo Pulito upstream of the Tre Ter-
mini chalet, has a major north-west to south-east axis 
that includes the area of Lago del Sole, and stretches 
downwards to the SS 73-bis main road. This landslide 
area is characterised by the soft and undulating mor-
phology of the territory, and agriculturally, it is used 
for arable crops and forage. 

For the pedological aspects, there are medium deep 
soils with an A(B)C profile on the sandstone (Bini et 
al., 1982), which are well drained, poor in carbonate 
and skeleton, and with neutral to acid pH. 

According to the plant communities described in the 
present study, it appears that there is anyway little ten-
dency for the sandstone of Alpe della Luna to form 
acid soils. On marly-arenaceous substrates and on the 
marls and silty clay, there are thin soils with an AC 
profile that are more or less rich in carbonate and have 
a rich skeleton, and that tend more to clay, with a neu-
tral pH.

Materials and methods

The floristic analysis was carried out through nume-
rous collections from 2004 to 2006, with more than 
700 plant samples collected that are now stored in the 
Herbarium of the Polytechnic University of Marche, 
in Ancona. For the plant classification, the following 
were used: Flora Europaea (Tutin et al., 1964-1980; 
1993), Flora d’Italia (Pignatti, 1982), and Nuova Flora 
analitica d’Italia (Fiori 1923-29), as well as some pu-
blished articles on the scientific revision of specific ge-
nera. For the taxonomic nomenclature, reference was 
made to Med-Checklist (Greuter et al., 1984-1989; 
2008), Flora Europea (Tutin et al., 1933, 1964-80), 
and Flora d’Italia (Pignatti, 1982), in addition to the 
checklist of Flora d’Italia (Conti et al., 2005; Conti et 
al., 2007).

For the bioclimate classification of the area, the me-
thod proposed by Rivas-Martinez et al. (1995; 1999; 

S. Casavecchia et al.

Fig. 1 - Location of the study area.
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dynamic concepts in the definition of vegetation series 
(synphytosociology) and plant landscape units (geo-
synphytosociology) (Tüxen, 1956, 1977, 1979; Géhu 
& Rivas-Martinez, 1981; Theurillat, 1992a, 1992b; 
Biondi, 1994, 2011; Biondi et al., 2004; Rivas-Mar-
tinez, 2005). 

The vegetation of the study area was sampled throu-
gh 159 phytosociological relevés that were analysed 
statistically using cluster analysis programmes, to 
identify the vegetation types in the area. For all of the 
numerical classification, the similarity matrix (Westoff 
& Van der Maarel, 1978) was used, on the basis of 
which the correlation coefficients were calculated ac-
cording to the method proposed by Feoli & Chiapella 
(1977). Average linkage clustering (Anderberg, 1973) 
was then applied to the correlation matrix. In this way, 
it was possible to determine the floristic similarity 
between the two individual vegetation types, along 
with the affinity relationships of these two types with 
respect to the others.

Furthermore, a series of different maps were also 
constructed for the study area: the phytosociological 
map, the plant landscape map, and the map of the Ha-
bitats sensu Directive 92/43/CEE. These maps were 
produced following the methodology established wi-
thin the Ecological Network of Marche Project (Rete 
Ecologica delle Marche; REM), supported by the 
Marche Region (Biondi et al., 2007; Pesaresi et al., 
2007). These maps are available online at: http://www.
ambiente.marche.it/Ambiente/Biodiversitàereteecolo-
gica/Biodiversità/Studifaunisticiebotanici.aspx.

Bioclimatic considerations

The bioclimate was defined on the basis of the Rivas-
Martinez et al. (2011) classification, through the data 
of the climate stations of Carpegna, Mercatello sul 
Metauro and San Sepolcro. The climate station of Car-
pegna is located in the northern Apennines of Marche, 
at the border of the Arezzo Province, between the high 
basins of River Foglia and River Conca, in a mountain 
area at about 750 m a.s.l.. This area belongs to the tem-
perate macrobioclimate, the oceanic temperate biocli-
mate, with a lower supratemperate thermotype, and 
a lower humid ombrotype. Figures 3 and 4 show the 
pluviothermic and water-balance diagrams. 

The potential vegetation of the area is represented by 
mesophilous woods of the order Fagetalia sylvaticae, 
with Quercus cerris and Carpinus betulus, in addition 
to mesophilous woods of Ostrya carpinifolia and Fa-
gus sylvatica above 900 m to 1,000 m a.s.l.. 

The Mercatello sul Metauro climate station is located 
on the Adriatic side of the Apennines, in the medium 
basin of River Metauro, in a medium hilly area (429 
m a.s.l.). Application of the bioclimate classification 
indicates that this station belongs to the temperate ma-

2005; 2011) was applied, using pluviometric data of 
the Bocca Trabaria climate station. This station is po-
sitioned near by the Apennine ridge, at 1,049 m a.s.l., 
it is the only station within the study area but unfortu-
nately does not record thermometric data. Moreover, 
the exclusively pluviometric data provided by the cli-
mate station of Badia Tedalda (756 m a.s.l.) were used, 
which is located in the Arezzo Province, in the High 
Valley of Marecchia. To obtain a more precise bio-
climatic classification of the area, it was necessary to 
consider the data of other climate stations in different 
areas that are relatively close, or at least that have si-
milar geographical and site conditions, such as the cli-
mate stations of Carpegna and Mercatello sul Metau-
ro, in the Pesaro-Urbino Province (in the Adriatic side) 
and of San Sepolcro, in the Arezzo Province (on the 
Tyrrhenian side). The construction of the pluviometric 
and water balance diagrams (according to Thornthwai-
te, 1948, as modified by Rivas-Martinez et al., 2011) 
for the three climate stations considered was carried 
out through the Biocli programme, which is available 
online at: www.globalbioclimatics.org.

For the biogeographic classification, the method pro-
posed by Rivas-Martinez (2005; Rivas-Martinez et al., 
2004) was used to the subprovince level, while for the 
lower hierarchical levels, the method proposed by Ca-
savecchia et al. (2007) was followed.

For the analysis of the plant communities, the phyto-
sociological method of the Sigmatist School of Zurigo-
Montpellier was used, as proposed by Braun-Blanquet 
(1964), and later developed and integrated through 
various studies that introduced and developed the syn-

Fig. 2 - Geological map of the area at a 1:100,000 scale (mo-
dified from Centamore & Pambianchi, 1991).



to those of the Carpegna climate station. Indeed, as 
explained in the follow sections, the major part of the 
territory shows a potential vegetation of the order Fa-
getalia sylvaticae. 

The same conclusions were arrived at by Raffaelli 
& Rizzotto (1991) through a floristic study of the Tu-
scany territory of Alpe della Luna. The climate of this 
area was examined using regression analysis carried 
out with the thermometric and pluviometric data of 
31 stations in the central Apennines. This allowed the 
mean monthly and annual temperatures, the altitudinal 
temperature gradient, the annual and summer precipi-
tation, and the temperature ranges of seven areas of 
Alpe della Luna to be deduced. This was thus defined 
as a cool temperate bioclimate with strong oceanic 
characteristics. 
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crobioclimate, the oceanic temperate bioclimate of the 
submediterranean variant, with a high mesotemperate 
thermotype, and a lower humid ombrotype. 

Figures 5 and 6 show the pluviothermic and water-
balance diagrams of the Mercatello climate station. 
The potential vegetation of this area is represented by 
woods dominated by Quercus cerris and Ostrya carpi-
nifolia, of the suballiance Laburno-Ostryenion. 

The San Sepolcro climate station is located on the 
Adriatic side of the Tuscany-Marche Apennines, in the 
high valley of the Marecchia River, at 429 m a.s.l.. For 
this bioclimatic classification, the area belongs to the 
temperate macrobioclimate, of the submediterranean 
variant, the oceanic temperate bioclimate, upper me-
sotemperate bioclimatic belt, with an upper subhumid 
ombrotype. 

Figures 7 and 8 show the pluviothermic and water-
balance diagrams of the San Sepolcro climate station.

The potential vegetation of the surrounding area is 
represented by woods of Quercus cerris and Ostrya 
carpinifolia, of the suballiance Laburno-Ostryenion. 

On the basis of the comparison among the potential 
vegetation of the territories in proximity to these th-
ree thermopluviometric stations considered, without 
doubt, it is possible to define the climatic characteri-
stics of the Alpe della Luna system as more similar 

Fig. 3 - Pluviothermic diagram of the Carpegna climate sta-
tion.

Fig. 4 - Water-balance diagram of the Carpegna climate sta-
tion.

Fig. 6 - Water-balance diagram of the Mercatello sul Metau-
ro climate station.

Fig. 5 -  Bioclimatic diagram of the Mercatello sul Metauro 
climate station. 

Biogeographic classification

Following the proposal of Casavecchia et al. (2007), 
the study area is included in the following hierarchical 
system:

Kingdom: Olartic; Region: Eurosiberian; Subregion: 
Alpine-Caucasian; Province: Apennine-Balcanic; 



della Luna came from some plant collections carried 
out between the XVII and XIX centuries by Gaspe-
ro Amidei di Volterra (1786-1870), Niccolò Chierici 
(1815-1894) and Asioli. These investigations were 
used by Antonio Bertoloni (1775-1869) in the prepa-
ration of his Flora Italica (1833-54). To the best of our 
knowledge, the further botanical investigations in the 
area were carried out more recently by A. J.B. Brilli-
Cattarini (1923-2006) of the Marche Floristic Resear-
che Centre, in the Pesaro Province, during the 1950’s 
and 1960’s, and by Pietro Zangheri (1889-1983) from 
Forlì, in the Emilia-Romagna Region. The first true 
detailed contribution to the floristic knowledge of 
this area of the Apennines was from Rodolfo Chiosi 
(1977), who indicated 441 species for the area. 

The most recent study led to the identification and 
description of the new species Cirsium alpis-lunae by 
Brilli-Cattarini and Gubellini (1991). This is an ende-
mic species with a small distribution range, in compa-
rison to the mountain mass of Alpe della Luna. 

According to our investigations, the flora of this area 
comprises 757 entities that form 86 families and 387 
genera. Although these data provide good knowledge 
of the flora of the area, they cannot be considered as 
exhaustive, as further investigations remain necessary. 

Plants of a particular biogeographic interest that are 
rare or threatened

Below there is a list of some of the floristic entities 
in the study area that are of particular phytogeographic 
interest. This is because these plants are rare throu-
ghout their Italian distribution area and throughout the 
central Apennines, or because this area represents their 
northern or southern distribution limits, or because 
they are species threatened by extinction. 

Ophioglossum vulgatum L.: this species was already 
found on the Tuscany slopes of Alpe della Luna, near 
the summit of Monte Maggiore (AR) (Raffaelli & Riz-
zotto, 1991).

Abies alba Miller: in the study area, as well as the 
silver fir wood of Fonte Abeti, this species occurs in 
other nuclei that are clearly of human origin, near the 
village of Parchiule and to the south of the village of 
Sompiano.

Asarum europaeum L.: this species occurs in a cool 
area of the beech wood on the southern slopes of 
Poggio del Sambuco (AR) at about 1,050 m a.s.l., on 
marly-calcareous substrates of the Alberese geological 
formation.

Cerastium sylvaticum W. et K. (Fig. 9): this species is 
seen in the silver fir wood of Fonte Abeti, at 925 m to 
975 m a.s.l., as previously recorded by Brilli-Cattarini 
(1969) for the same locality.

 Aconitum lycoctonum L. emend. Koelle: in the study 
area, this species is not very common. It occurs at the 
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Fig. 7 - Bioclimatic diagram of the San Sepolcro climate 
station.

Fig. 8 - Water-balance diagram of the San Sepolcro climate 
station.

Subprovince: Apennine; Sector: central Apennine; 
Subsector: Tuscany-Umbria-Marche; District: Alpe 
della Luna mountains; Locality: Massa Trabaria;

Plant landscape units (landscape superelement): 
Plant landscape unit of marly-arenaceous substrate;

Plant landscape elements: Plant landscape element of 
marly-arenaceous substrate of the upper mesotempera-
te bioclimatic belt; Plant landscape element of marly-
arenaceous substrate of the lower supratemperate bio-
climatic belt.

Flora

Historical reports of the floristic investigations in the 
area

The flora of the study area of Alpe della Luna has 
not been deeply explored, whereas for the flora of the 
Tuscany side of same mountains, significant datasets 
are available. Indeed, for the Tuscany area within the 
Arezzo Province from Passo di Viamaggio in the north 
to the administrative border with the Marche Region 
to the south, Raffaelli & Rizzotto (1991) carried out an 
important study at altitudes above 1,000 m a.s.l., and 
up to the summit of Monte dei Frati (1,453 m a.s.l.) 
that led to the identification of some 690 entities. 

The oldest floristic reports of the Marche side of Alpe 
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tonio (PU).
Asperula laevigata L.: this species is rare in the study 

area, although it is found in the thermophilous Quer-
cus cerris wood.

Cynoglottis barrelieri (All.) Vural & Kit Tan ssp. 
barrelieri: this species is again rare for the study area, 
although it is found in the grasslands near Casa Buci-
ne.

Myosotis sylvatica Hoffm. subsp. sylvatica: the spe-
cies is also rare in the study area, although it occurs 
on sub-acidophilous substrates in high montane beech 
woods.

Myosotis decumbens Host subsp. florentina Grau: in 
the study area, this species is common in the beech 
woods and in their clearings.

Cynoglossum officinale L. (Fig. 10): this species oc-
curs in grasslands of the study area near Case Bucine, 
and around Lago del Sole (PU).

Stachys alpina L. subsp. alpina (Fig. 11): this spe-
cies is not very common in the study area, although it 
occurs in the following localities: in the undergrowth 
of the silver fir wood of Fonte Abeti; near Fosso del 
Salaiolo (northern slope of Monte Sant’Antonio); and 
in the clearings of the beech woods near the ridge.

Lathraea squamaria L.: in the study area, this species 
is rare, although it is found in the beech wood near 
Monte Sant’Antonio.

Plantago maritima L. subsp. serpentina (All.) Ar-
cangeli (Fig. 12): this species is rare in the study area, 
although it occurs in the dry grassland of Passo di Via-
maggio (AR).

Plantago holosteum Scop.: this is a rare species in the 
study area, which occurs in dry grasslands and pastu-
res below the southern slopes of Poggio del Sambuco 
(AR).

Leucanthemum heterophyllum (Willd.) DC.: in the 
study area, this species is not very common, and it oc-
curs only in the wet beech woods.

Petasites albus (L.) Gaertn.: (Fig. 13): Brilli-Cattari-
ni et al. (1981) previously recorded this species in the 
protected Floristic Area of Fosso del Salaiolo on the 
north-eastern slopes of Monte Sant’Antonio, where it 
is still found.

Cirsium alpis-lunae Brilli Cattarini & Gubellini (Fig. 
14): this is an endemic species of Alpe della Luna, 
where it occurs on the northern and eastern slopes of 
the mountain chain, in the Arezzo Province. Also, the-
re is a single area where it was found in the Marche 
territory (Br. Catt. & Gubellini, 1991). Cirsium alpis-
lunae is characterised by a strong preference for fresh 
scree and landslide-debris slopes. This species can also 
be found in thin beech woods. 

 Taraxacum apenninum (group): in the study area, 
this species is found in a grassland near the Bocca Tra-
baria pass, at about 1,050 m a.s.l..

Taraxacum fulvum (group): in the study area, this 

Fig. 9 - Cerastium sylvaticum W. et K.

edges of the beech wood near Bocca Trabaria, on the 
south-western slopes of Monte Sant’Antonio.

Ranunculus apenninus (Chiov.) Pignatti: althou-
gh outside of the study area in the Alpe della Luna 
mountain, this species was recorded by Raffaelli and 
Rizzotto (1991) for Ripa della Luna (AR).

Cardamine chelidonia L.: in the study area, this spe-
cies is found in a clearing in the beech wood near the 
silver fir wood of Fonte Abeti.

Chrysosplenium alternifolium L.: this species is 
found in the study area only in the Floristic Area of 
Fosso del Salaiolo.

Rosa villosa L.: this species occurs in a summit gras-
sland above Sbocco Bucine, and in a clearing in the 
beech wood near the Bocca Trabaria pass.

Daphne mezereum L.: during the present study, this 
species was recorded for the Alpe della Luna massif.

Hippophaeae fluviatilis (Soest) Rivas-Mart.: in the 
study area, this species occurs near Case Colle (Par-
chiule), and near a tributary on the right of River Auro.

Epilobium lanceolatum Sebast. & Mauri: this spe-
cies was recorded by Brilli-Cattarini & Sialm (1973) 
for the silver fir wood of Fonte Abeti (western slopes 
of Monte Sant’Antonio) and for Serre di Burano (the 
high valley of River Balbano). The present study con-
firms its presence at the edges of the silver fir wood of 
Fonte Abeti, near a gorge, and in a marshy area near to 
Casa Bucine.

Opopanax chironium (L.) W.D.J. Koch: in the study 
area, this species is found at the edges of the road (at 
the first bend after the Bocca Trabaria pass heading to-
wards San Giustino, in Umbria), and near the Bocca 
Trabaria pass itself (PU), along the edges of the road.

Gentiana cruciata L. ssp. cruciata: in the study area, 
this species is found in a grassland at the edge of a 
beech wood, on the eastern slopes of Monte Sant’An-
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Fig. 10 - Cynoglossum officinale L.

Fig. 11 - Stachys alpina L. subsp. alpina.

Fig. 12 - Plantago maritima L. subsp. serpentina (All.) Ar-
cangeli.

Fig. 13 - Petasites albus (L.) Gaertn.

species occurs in the grasslands on the north-eastern 
slopes of Monte Finocchio (PU). 

Polygonatum odoratum (Miller) Druce: in the study 
area, this species occurs in the rocky areas below the 
Apennine ridge, to the south-west of Casa Bucine, and 
in a clearing of a beech wood near Monte Sodo Pulito.

Iris graminea L. (Fig. 15): Raffaelli and Rizzotto 
(1991) reported this species for the eastern slopes of 



96 S. Casavecchia et al.

Monte dei Frati and in Ripa Bianca, on the Tuscany 
side of the Alpe della Luna massif. In the study area, 
this species is found in fresh scree just below the 
Apennine ridge, at the edge of a beech wood, to the 
south-west of Casa Bucine, at about 1,150 m a.s.l.. 

Luzula nivea (L.) Lam. et DC. (Fig. 16): in Italy, 
this species is distributed across the Alpine arc (from 
the Carniche Alps to the Marittime Alps) and in the 
Tuscany-Emilia-Romagna Apennine territories, up to 
Bocca Trabaria (PU) (Pignatti, 1982). Indeed, the stu-
dy area represents the southern limit of the distribution 
range of this species. In this area, it occurs in the fol-
lowing localities: in the silver fir wood of Fonte Abeti 
(PU); in a beech wood in the western slopes of Monte 
dei Frati; in a high beech wood on the south-western 
slopes of Monte Maggiore (AR); in a clearing in a be-
ech wood near Casa Bucine; and on the eastern slopes 
of Monte Finocchio (PU).

Arisarum proboscideum (L.) Savi (Fig. 17): Brilli-
Cattarini & Ballelli (1979) recorded this species for 
the following localities: in the silver fir wood of Fonte 
degli Abeti; at Serre di Bocca Serriola, on the northern 
slopes of the ridge of Bocca Serriola at Sassi Grossi; 
at Serre di Acquapartita, on the north-eastern slopes of 
Serriola, and the north-western slopes of Poggio Aguz-
zo. In the present study, it is also found in a grassy 
clearing in the protected Floristic Area of Fosso del 

Salaiolo (north-eastern slopes of Monte S. Antonio).
Epipactis microphylla (Ehrh.) Swartz. (Fig. 18): this 

species occurs in a mixed deciduous wood near to the 
silver fir wood of Fonte Abeti. This represents the first 
record of its presence in the high basin of River Me-
tauro.

Fig. 14 - Cirsium alpis-lunae Brilli-Cattarini & Gubellini

Fig. 15 - Iris graminea L.

Fig. 16 - Luzula nivea (L.) Lam. et DC.
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Vegetation

The woodland vegetation
The study area is characterised by large areas cove-

red by woodlands (Fig. 19), which cover slopes and 
valleys alike, up to the Apennine ridge.

The 88 relevés carried out on the woodland vege-
tation were processed as described above, and the 

Fig. 17 - Arisarum proboscideum (L.) Savi

Fig. 18 - Epipactis microphylla (Ehrh.) Swartz.

dendrogram of Figure 20 was constructed, which de-
monstrates three large clusters. The first two of these 
includes the woods belonging to the order Fagetalia 
sylvaticae (clusters I and II). More precisely, the first 
cluster (I) includes beech woods belonging to the asso-
ciations Cardamino heptaphyllae-Fagetum and Dac-
tylorhizo fuchsii-Fagetum, while the second cluster 
(II) corresponds to the mesophilous mixed woods of 
the associations Veronico officinalis-Quercetum cerris 
(subcluster IIa), Cardamino heptaphyllae-Aceretum 
pseudoplatani (subcluster IIb) and Agropyro canini-
Coryletum avellanae (subcluster IIc). The third cluster 
(III) represents mixed woods belonging to the order 
Quercetalia pubescenti-petraeae, such as Ostrya car-
pinifolia and Carpinus betulus woods of the asso-
ciation Sileno dioicae-Ostryetum carpinifoliae, and 
Quercus cerris woods of the association Aceri obtusa-
ti-Quercetum cerridis.

The beech woods
In the study area, there are two main beech wood 

typologies that differ according to their floristic and 
ecological characteristics, as shown by the dendro-
gram in Figure 21. 

The first group consists of submontane beech woods 
(located at about 1,000 m a.s.l.) with a north-western 
exposure. These are included in the association Carda-
mino heptaphyllae-Fagetum, as already described for 
Flysch substrata of the northern Apennines (Oberdor-
fer & Hofmann, 1967). These, however, do not have 
a similar floristic composition, which is justified by 
the different edaphic conditions. Indeed, it is possible 
to distinguish two types of woods: the first includes 
the beech woods along the steeper slopes (of around 
30%), and therefore with superficial soils that are poor 
in nutrients; the second type includes the woods on the 
less steep slopes (of around 20%) that have deeper and 
eutrophic soils. This latter condition is indicated by the 

Fig. 19 - The wide woodland area that cover the study area.
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presence of more mesophilous species, such as: Pul-
monaria apennina (Fig. 22), Circaea lutetiana, Sam-
bucus nigra, Cardamine impatiens, and others, and by 
the more significant presence of Quercus cerris, Acer 
obtusatum and A. campestre, and more generally, by 
species of the alliance Physospermo-Quercion cerris 
and of the suballiance Laburno-Ostryenion. Within 
this typology, there is also a group of relevés where 
Abies alba occurs with high coverage.

The third group of relevés, which is more different 
compared to the others, is separated by a lower simila-
rity level in the numeric analysis. This group includes 
thermophilous beech woods with a mainly southern  
exposure  that  are  included  in  the  association  Dac-
tylorhizo fuchsii-Fagetum sylvaticae.

CARDAMINO HEPTAPHYLLAE-FAGETUM Ober-
dorfer & Hofmann 1967 (Table 1) 

This includes the pure beech woods that are flori-
stically evolved and have developed on soils that are 
deep, fertile and rich in organic substance that origina-
ted from the marly-arenaceous formation. These wo-
ods have developed from 950 m to 1,250 m a.s.l.. 

The association Cardamino heptaphyllae-Fagetum, 
which is recorded here for the Marche territory for the 
first time, was described previously for some areas of 
the northern Apennines (Liguria, Pavia and Modena 

Fig. 20 - Dendrogram of the woodland vegetation of the study area. The three main groups represent: I: beech woods of the asso-
ciation Cardamino heptaphyllae-Fagetum; II: mesophilous mixed woods of the associations Veronico officinalis-Quercetum cerris 
(IIa), Cardamino heptaphyllae-Aceretum pseudoplatani (IIb) and Agropyro canini-Coryletum avellanae (IIc); III: Ostrya carpinifo-
lia and Quercus cerris woods of the alliance Carpinion orientalis.

Fig. 21 - Dendrogram of the beech woods. The two main 
clusters include the associations Cardamino heptaphyllae-
Fagetum (1) and Dactylorhizo fuchsii-Fagetum (2). For the 
first group, the three subclusters represet the following su-
bassociations: 1a, cardaminetosum heptaphyllae; 1b, quer-
cetosum cerris; and 1c, abietetosum albae.

Fig. 22 - Pulmonaria apennina Cristof. & Puppi and its di-
stribution range (from Puppi & Cristofolini, 1996).

Apennines), and was also recorded for the Tuscany 
side of Alpe della Luna (Viciani et al., 2002). Accor-
ding to Oberdorfer & Hofmann (1967), the characte-
ristic species of this association are: Cardamine bul-
bifera, Cardamine heptaphylla (Fig. 23), Cardamine 
kitaibelii (Fig. 24), and Cardamine pentaphyllos. This 
last species does not occur in the study area, because its 
distribution range is limited to the Ligurian Apennines 
(Pignatti, 1982). In the study area, there are monospe-
cific beech woods only in the proximity of the ridge, 
while at their lower altitude limit, there are other tree 
species in the tree layer, such as: Acer pseudoplatanus, 
Laburnum alpinum, Taxus baccata and Salix caprea. 
The herbaceous layer is predominantly composed of: 
Anemone nemorosa, A. ranuncoloides, Gagea lutea, 
Cardamine enneaphyllos (Fig. 25), C. bulbifera, C. 
heptaphylla, C. kitaibelii, Geranium robertianum, G. 
nodosum, Galium odoratum, Adoxa moschatellina, 
Moehringia trinervia, Mercurialis perennis and Silene 
dioica. Locally, in the summit area, there is thick cover 
of Allium ursinum.

Ubaldi & Speranza (1985) described the association 
Polygonato verticillati-Fagetum sylvaticae as the typi-
cal beech woods on the Flysh of Campigna (Roma-
gna), which was later corrected to Galeopsi-Fagetum 



the relevés from Alpe della Luna are lacking in some 
of the characteristic species, such as: Trochiscanthes 
nodiflorus, Valeriana tripteris and Cardamine penta-
phyllos. Indeed, these are species that occur in the nor-
thern Apennines, and do not reach down to the central 
Apennines. 

The beech woods of the study area are included in 
the subassociation cardaminetosum heptaphyllae, 
which develop in the lower supratemperate belt, along 
the slopes up to the summit of the heights, under con-
ditions of varying slope steepness. There are some 
territorial differential species that characterise these 
particular aspects of the beech wood with respect to 
the subassociation quercetosum cerris (as described 
below), which include: Symphytum tuberosum, Acer 
pseudoplatanus, Polystichum setiferum, Galanthus ni-
valis, Actaea spicata, Paris quadrifolia, Polygonatum 
multiflorum, Salix caprea and Milium effusum. 

CARDAMINO HEPTAPHYLLAE-FAGETUM Ober-
dorfer & Hofmann 1967 (Table 1) quercetosum cerris 
subass. nova (holotypus rel. n. 17 in Table 1).

The relevés grouped in cluster 2 (see the dendrogram 
in Fig. 21) are related to the new subassociation quer-
cetosum cerris. This represents the transitional aspect 
of Cardamino heptaphyllae-Fagetum, with the turkey 
oak wood of the the upper mesotemperate bioclima-
tic belt. This typology occurs along the less steep 
mountain slopes on deep soils that are rich in organic 
matter. Indeed, considering the ecological conditions 
and the floristic composition, this subassociation the-
refore represents a transitional aspect toward Quercus 
cerris woods of the suballiance Pulmonario-Carpi-
nenion of the alliance Physospermo-Quercion cerris. 
Indeed, some species that are differential for the subas-
sociation of quercetosum cerris include: Quercus cer-
ris, Daphne laureola, Viola alba subsp. dehnhardtii, 
Acer obtusatum, Crataegus monogyna, Carex sylvati-
ca, Pulmonaria apennina, Acer campestre, Crataegus 
laevigata, Rosa arvensis, Mycelis muralis, Circaea 
lutetiana, Sambucus nigra, Stellaria nemorum subsp. 
glochidisperma, Alliaria petiolata, Cardamine impa-
tiens and Galeopsis tetrahit.

CARDAMINO HEPTAPHYLLAE-FAGETUM Ober-
dorfer & Hofmann 1967  abietetosum albae subass. 
nova (holotypus rel. n. 24 of Table 1). 

Near the area of Fonte degli Abeti, within the territo-
ry of the Fonte degli Abeti protected Floristic Area of 
the Marche Region (PS 17), the beech wood is particu-
larly enriched in Abies alba, which is considered as the 
differential species of the new subassociation abieteto-
sum albae of the association Cardamino heptaphyllae-
Fagetum (Table 1). Other differential species include: 
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Fig. 23 - Cardamine heptaphylla (Will.) O.E. Schulz and its 
distribution range (from Jalas & Souminen, 1994).

Fig. 24 - Cardamine kitaibelii Becherer and its distribution 
range (from Jalas & Souminen, 1994).

Fig. 25 - Cardamine enneaphyllos (L. ) Crantz and its distri-
bution range (from Jalas & Souminen, 1994).

(Ubaldi, 1995). This association occurs as two diffe-
rent subassociations: impatientetosum (subass. typi-
cum) and hieracietosum (Ubaldi, 1995). However, 
a careful analysis of Table 3 published by Ubaldi & 
Speranza (1985) notes the strong similarity, at least in 
terms of the subassociation impatientetosum, with the 
association Cardamino heptaphyllae-Fagetum descri-
bed by Oberdorfer & Hofmann (1967). Thus, accor-
ding to the International Code of Phytosociological 
Nomenclature (ICPN, Weber et al., 2000; article 23), 
the subassociation impatientetosum of the association 
Galeopsi-Fagetum (Ubaldi & Speranza 1985) Ubaldi 
1995 should be considered synonymous with the asso-
ciation Cardamino heptaphyllae-Fagetum Oberdorfer 
& Hofmann 1967, in that it was described first, and 
therefore has precedence. 

CARDAMINO HEPTAPHYLLAE-FAGETUM Ober-
dorfer & Hofmann 1967 cardaminetosum heptaphyl-
lae subass. typicum (holotypus rel. n. 68 of Table 10 in 
Oberdorfer & Hofmann 1967).

As indicated in the dendrogram (Fig. 21), the first 
group of relevés is included in the subassociation car-
daminetosum heptaphyllae, which corresponds to the 
typical aspect of the association. This is here formali-
sed according to the ICPN, as many subassociations 
are recognised for the same association. Nevertheless, 



Ta
b.

 1
 - 

C
ar

da
m

in
o 

he
pt

ap
hy

lla
e-

Fa
ge

tu
m

 s
yl

va
tic

ae
 O

be
rd

or
fe

r &
 H

of
m

an
 1

96
7,

 c
ar

da
m

in
et

os
um

 h
ep

ta
ph

yl
la

e 
su

ba
ss

. n
ov

a 
(ty

pu
s r

el
. n

.  
68

 o
f t

ab
. 1

0 
in

 O
be

rd
or

fe
r &

 H
of

m
an

n 
19

67
 ),

 q
ue

rc
et

os
um

 c
er

ri
s s

ub
as

s. 
no

va
 (h

ol
ot

yp
us

 re
l. 

n.
 1

7 
), 

ab
ie

te
to

su
m

 a
lb

ae
 su

ba
ss

. n
ov

a 
(h

ol
ot

yp
us

 re
l. 

n.
 2

4 
).

100 S. Casavecchia et al.

R
el

ev
é 

n
u
m

b
er

1
2

3
4

5
6

7
8

9
1

0
1
1

1
2

1
3

1
4

1
5

1
6

1
7
*

1
8

1
9

2
0

2
1

2
2

2
3

2
4
*

2
5

A
re

a 
(m

2
)

3
0
0

2
5

0
2

5
0

5
0

0
5

0
0

2
0

0
2

0
0

4
0

0
2

0
0

2
0

0
3

0
0

3
0

0
3

0
0

3
0

0
3
0
0

3
0
0

3
5
0

3
0
0

3
0
0

2
0
0

2
0
0

1
5
0

3
0
0

4
0
0

3
5
0

C
o
v
er

ag
e 

(%
)

1
0
0

1
0

0
1

0
0

9
5

1
0

0
1

0
0

1
0

0
1

0
0

1
0

0
1

0
0

1
0

0
9

0
1

0
0

1
0

0
1
0
0

1
0
0

1
0
0

9
4

1
0
0

1
0
0

9
0

1
0
0

9
5

9
5

9
4

S
lo

p
e 

(%
)

1
0

1
5

8
3

0
3

5
4

5
5

0
5

0
3

0
3

5
3

5
4

5
1

0
4

0
3
0

2
5

6
3
0

1
2

3
5

2
0

6
8

3
0

3
0

E
x
p
o
su

re
S

S
W

N
E

N
E

E
N

E
E

N
N

E
E

N
N

N
W

N
N

E
E

N
E

E
S

S
W

N
N

W
W

N
N

W
N

N
W

N
E

N
E

E
N

E
N

N
E

N
N

W
T

re
e 

la
y
er

 (
m

)
1
6

2
0

1
8

2
0

2
0

1
8

1
2

1
8

2
3

2
1

1
5

2
2

2
2

1
8

2
1

2
2

2
1

2
2

2
3

1
5

1
5

1
9

2
0

2
4

2
3

S
u
b
st

ra
tu

m
 (

M
A

=
m

ar
ly

-a
re

n
ac

eo
u
s;

 A
=

ar
en

ac
eo

u
s)

M
A

M
A

M
A

M
A

M
A

M
A

A
M

A
A

M
A

M
A

M
A

A
A

M
A

M
A

A
M

A
A

A
A

A
A

M
A

M
A

A
lt

it
u
d
e 

(m
 a

.s
.l

. 
)

1
1
4
7

1
0

5
0

1
0

4
8

1
0

1
5

1
1
1

3
1

0
0

6
1

0
0

0
1

0
2

5
9

6
9

9
9

2
9

6
0

1
0

9
8

1
1

6
5

9
9

0
1
0
7
8

1
0
3
6

1
0
0
6

9
4
6

1
0
6
8

1
0
5
0

9
8
8

9
7
2

9
5
8

9
7
4

1
0
3
5

F
ag

u
s 

sy
lv

at
ic

a 
L

.
5
.5

5
.5

5
.4

5
.5

5
.5

4
.3

4
.4

4
.4

5
.5

4
.4

4
.4

4
.4

5
.5

4
.4

5
.5

5
.5

5
.5

5
.5

5
.5

4
.4

3
.4

4
.4

4
.4

2
.2

4
.3

2
5

C
ar

d
am

in
e 

b
u
lb

if
er

a 
(L

.)
 C

ra
n
tz

2
.2

1
.1

+
.2

2
.2

1
.1

1
.1

2
.2

1
.1

1
.1

1
.1

2
.2

3
.2

1
.1

2
.2

1
.1

1
.1

+
.2

2
.2

+
.2

2
.2

1
.1

1
.1

2
.2

2
.2

+
2
5

C
ar

d
am

in
e 

h
ep

ta
p
h
y
ll

a 
(V

il
l.

) 
O

. 
E

. 
S

ch
u
lz

3
.2

2
.2

2
.2

2
.2

2
.2

2
.2

2
.2

1
.1

2
.2

1
.1

2
.2

2
.2

2
.2

2
.2

2
.2

1
.1

+
.2

3
.2

2
.2

+
.2

2
.2

2
.2

3
.2

2
.2

1
.1

2
5

C
ar

d
am

in
e 

k
it

ai
b
el

ii
 B

ec
h
er

er
.

1
.1

1
.1

3
.2

2
.2

.
.

.
3

.2
2

.2
.

.
+

.2
+

.2
.

1
.1

1
.1

.
.

.
.

.
.

2
.2

.
1
1

S
y
m

p
h
y
tu

m
 t

u
b

er
o
su

m
 L

.
1
.1

1
.1

+
.2

+
1

.1
+

1
.1

+
.2

+
+

.2
+

1
.1

.
1

.1
+

.
.

.
.

.
+

.2
+

+
1
.1

.
1
8

A
ce

r 
p
se

u
d
o
p
la

ta
n
u
s 

L
.

1
.1

1
.1

2
.2

+
.2

+
.

.
2

.2
2

.2
.

2
.2

2
.2

1
.1

2
.2

+
.2

.
.

.
.

+
.2

.
.

.
.

2
.2

1
4

P
o
ly

st
ic

h
u
m

 s
et

if
er

u
m

 (
F

o
rs

sk
al

) 
W

o
y
n
ar

.
.

.
.

.
1

.1
+

.2
1

.1
+

.2
+

.2
.

1
.1

.
1

.1
.

+
.2

.
.

+
.2

.
.

.
+

.2
2
.2

+
1
2

G
al

an
th

u
s 

n
iv

al
is

 L
.

2
.2

1
.1

+
.2

.
1

.1
+

.2
.

.
+

.2
.

.
.

1
.1

.
+

.2
.

.
+

.2
.

.
.

+
.2

.
.

.
1
0

A
ct

ae
a 

sp
ic

at
a 

L
.

.
.

.
+

.2
1

.1
1

.1
.

1
.1

+
.2

.
+

.2
.

.
+

.2
.

+
.2

.
.

.
.

.
.

.
1
.1

+
1
0

P
ar

is
 q

u
ad

ri
fo

li
a 

L
.

1
.1

.
.

.
1

.1
1

.1
.

+
.2

+
.2

+
.2

.
.

+
.2

.
+

.2
.

.
.

.
.

.
.

+
.2

.
.

9
P

o
ly

g
o
n
at

u
m

 m
u
lt

if
lo

ru
m

 (
L

.)
 A

ll
.

+
.2

.
+

.2
.

+
.2

.
.

.
+

.2
+

.2
.

+
.2

+
.2

.
.

.
+

.2
.

+
.2

.
.

.
.

.
.

9
S

al
ix

 c
ap

re
a 

L
.

.
.

2
.2

.
1

.1
2

.2
1

.1
.

.
1

.1
.

.
.

1
.1

.
.

2
.2

.
.

.
.

.
.

.
.

7
M

il
iu

m
 e

ff
u
su

m
 L

.
.

.
.

.
.

.
.

+
.2

.
1

.1
+

.2
2

.2
+

.2
.

.
.

.
.

.
.

.
.

.
2
.2

.
6

Q
u
er

cu
s 

ce
rr

is
 L

.
1
.1

.
.

1
.1

+
+

.
.

.
.

.
.

.
.

1
.1

+
.2

1
.1

2
.2

2
.2

2
.2

2
.2

2
.2

.
1
.1

2
.2

1
4

M
y
ce

li
s 

m
u
ra

li
s 

(L
.)

 D
u
m

o
rt

.
.

.
+

.
+

.
+

.
+

+
.

+
.

.
1
.1

1
.1

+
+

+
.2

+
.2

+
+

+
+

1
.1

1
7

D
ap

h
n
e 

la
u
re

o
la

 L
.

.
.

+
.2

.
.

1
.1

.
.

+
.2

+
.

+
.

.
1
.1

1
.1

1
.1

.
1
.1

.
+

.2
+

1
.1

1
.1

.
1
3

V
io

la
 a

lb
a 

B
es

se
r 

ss
p
. 

d
eh

n
h
ar

d
ti

i 
(T

en
.)

 W
. 

B
ec

k
er

.
.

.
.

.
.

.
.

+
.

.
.

.
.

+
1
.1

+
+

.2
+

.
1
.1

+
+

.
1
.1

1
0

A
ce

r 
o
b
tu

sa
tu

m
 W

. 
et

 K
.

.
.

.
.

.
.

.
.

1
.1

2
.2

.
.

.
.

+
.

.
2
.2

+
.2

.
2
.2

1
.1

2
.2

.
+

9
A

ce
r 

ca
m

p
es

tr
e 

L
.

.
.

.
.

.
.

.
+

.
.

+
.

.
.

+
.2

+
1
.1

1
.1

.
.

1
.1

3
.2

3
.2

.
.

9
C

ir
ca

ea
 l

u
te

ti
an

a 
L

.
.

.
.

.
.

.
+

.
.

.
.

1
.1

1
.1

.
1
.1

.
1
.1

1
.1

2
.2

+
.

.
.

3
.2

.
9

P
u
lm

o
n
ar

ia
 a

p
en

n
in

a 
C

ri
st

o
f.

 &
 P

u
p
p
i

.
.

.
.

.
.

.
1

.1
.

.
.

.
.

1
.1

1
.1

2
.2

1
.1

1
.1

.
1
.1

.
.

.
1
.1

.
8

S
am

b
u
cu

s 
n
ig

ra
 L

.
.

.
+

.
.

.
1

.1
.

.
.

.
.

+
.

+
.

2
.2

.
1
.1

+
.

.
.

+
.

8

S
te

ll
ar

ia
 n

em
o
ru

m
 L

. 
ss

p
. 

g
lo

ch
id

is
p
er

m
a 

M
u
rb

.
.

.
.

.
.

.
+

.2
.

.
.

.
+

.2
.

.
.

.
1
.1

.
2
.2

+
.2

.
.

1
.1

3
.2

.
7

C
ra

ta
eg

u
s 

la
ev

ig
at

a 
(P

o
ir

.)
 D

C
.

.
1

.1
.

.
.

.
.

.
.

.
1

.1
.

.
.

1
.1

1
.1

2
.2

.
2
.2

.
.

.
.

.
.

6
C

ra
ta

e g
u
s 

m
o
n
o

g
y
n
a 

Ja
cq

.
.

.
.

.
.

.
.

.
+

.
.

.
.

.
.

.
1
.1

1
.1

+
.

1
.1

1
.1

.
.

.
6

R
o
sa

 a
rv

en
si

s 
H

u
d
so

n
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

.2
+

.2
.

+
.2

.
+

.2
.

.
+

5
C

ar
d
am

in
e 

im
p
at

ie
n
s 

L
.

.
.

.
.

.
.

.
+

.2
.

.
.

.
.

.
.

+
.2

1
.1

1
.1

.
+

.2
.

.
.

.
.

5
G

al
eo

p
si

s 
te

tr
ah

it
 L

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

1
.1

+
1
.1

1
.1

.
.

.
.

.
.

4
C

ar
ex

 s
y
lv

at
ic

a 
H

u
d
so

n
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

.
.

1
.1

1
.1

.
.

.
.

.
1
.1

4

A
b
ie

s 
al

b
a 

M
il

le
r

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
5
.5

2
.2

2
S

ax
if

ra
g
a 

ro
tu

n
d
if

o
li

a 
L

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

2
.2

1
.1

2
A

n
em

o
n
e 

tr
if

o
li

a 
L

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

2
.2

+
2

L
at

h
y
ru

s 
v
er

n
u
s 

(L
.)

 B
er

n
h
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

+
.2

2
A

g
ro

st
is

 t
en

u
is

 S
ib

th
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

3
.2

1
C

ar
d
am

in
e 

ch
el

id
o
n
ia

 L
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
2
.2

.
1

V
er

o
n
ic

a 
m

o
n
ta

n
a 

L
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
2
.2

.
1

G
er

an
iu

m
 n

o
d
o
su

m
 L

.
1
.1

1
.1

1
.1

2
.2

1
.1

2
.2

+
.2

1
.1

.
1

.1
2

.2
1

.1
.

+
.2

+
.2

.
+

.2
1
.1

+
.2

+
.2

.
1
.1

+
.2

2
.2

1
.1

2
1

A
d
en

o
st

y
le

s 
au

st
ra

li
s 

(T
en

.)
 N

y
m

an
.

+
.2

.
.

1
.1

1
.1

.
1

.1
1

.1
+

.2
.

.
.

.
+

.2
.

+
.2

.
+

.2
.

.
.

.
1
.1

.
1
0

P
re

n
an

th
es

 p
u
rp

u
re

a 
L

.
.

.
.

1
.1

2
.2

.
.

+
.2

.
.

.
.

.
.

+
.2

+
.2

+
.2

.
.

.
.

.
.

2
.2

.
7

L
am

ia
st

ru
m

 g
al

eo
b
d
o
lo

n
 s

sp
. 

fl
av

id
u
m

 (
F
.H

er
m

an
n
) 

E
h
re

n
d
. 
et

 P
o
la

.
.

.
.

.
.

.
.

1
.1

.
+

.2
.

+
.2

.
.

.
.

+
.2

.
.

.
.

+
.2

.
.

.
5

C
ar

d
am

in
e 

en
n

ea
p
h
y

ll
o
s 

(L
.)

 C
ra

n
tz

.
.

.
.

.
.

.
.

.
+

.2
.

.
2

.2
3

.2
1
.1

.
.

.
.

.
.

.
.

.
.

4
P

o
l y

st
ic

h
u
m

 a
cu

le
at

u
m

 (
L

.)
 R

o
th

.
.

.
.

.
.

.
.

.
.

.
.

.
+

.2
.

.
.

.
.

.
.

+
.2

.
1
.1

.
3

L
u
zu

la
 n

iv
ea

 (
L

.)
 L

am
. 

et
 D

C
.

.
.

.
.

.
.

.
.

.
.

+
.2

.
.

.
.

.
.

.
.

.
.

.
.

.
+

2

O
rc

h
is

 m
ac

u
la

ta
 L

. 
ss

p
. 

fu
ch

si
i 

(D
ru

ce
) 

H
y

la
n
d
er

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

+
1

A
ru

m
 m

ac
u
la

tu
m

 L
.

1
.1

+
.2

1
.1

+
.2

1
.1

1
.1

.
1

.1
+

.2
1

.1
+

.2
1

.1
+

.2
1

.1
+

.2
+

.2
.

.
+

.2
1
.1

+
.2

+
.2

+
.2

+
.

2
1

S
il

en
e 

d
io

ic
a 

(L
.)

 C
la

ir
v.

1
.1

1
.1

+
.2

+
.2

1
.1

.
+

.2
.

+
.2

+
.2

+
.2

+
.2

+
.2

1
.1

1
.1

1
.1

1
.1

.
+

.2
+

.2
+

.2
.

.
1
.1

1
.1

2
0

M
o
eh

ri
n

g
ia

 t
ri

n
er

v
ia

 (
L

.)
 C

la
ir

v.
.

.
.

2
1

.1
.

+
.2

+
.2

+
.2

+
.2

+
.2

.
1

.1
+

.2
1
.1

+
.2

+
.2

.
.

+
.2

1
.1

+
.2

.
2
.2

1
.1

1
7

L
il

iu
m

 m
ar

ta
g

o
n
 L

.
1
.1

+
.2

1
.1

+
.2

+
.2

+
.2

+
.2

+
.2

+
.2

.
.

.
+

.2
+

.2
+

.2
+

.2
.

.
.

.
+

.2
.

.
+

.
1
5

S
en

ec
io

 f
u
ch

si
i 

G
m

el
in

1
.1

.
+

.2
.

+
.2

1
.1

.
1

.1
1

.1
+

.2
.

.
1

.1
.

+
.2

.
.

+
.2

.
.

+
.2

+
.2

2
.2

2
.2

2
.2

1
5

E
p
il

o
b
iu

m
 m

o
n

ta
n
u
m

 L
.

.
.

+
.2

.
.

.
.

+
.2

+
.2

+
.2

+
.2

+
.2

.
+

.2
+

.2
+

.2
+

.2
+

.2
.

+
.2

.
.

.
+

+
1
4

S
an

ic
u
la

 e
u
ro

p
ae

a 
L

.
.

+
.2

.
.

+
.2

+
.2

+
.2

+
.2

+
.2

+
.2

+
.2

.
.

+
.2

.
.

.
1
.1

+
.2

.
.

.
2
.2

1
.1

.
1
3

D
if

f.
 s

p
ec

ie
s 

o
f 

th
e 

su
b
as

s.
 a

b
ie

te
to

su
m

 a
lb

a
e

C
h
ar

. 
an

d
 d

if
f.

 s
p
ec

ie
s 

o
f 

th
e 

su
b
al

l.
 C

a
rd

a
m

in
o
 k

it
a
ib

el
ii

-F
a

g
en

io
n

 s
yl

va
ti

ca
e

C
h
ar

. 
sp

ec
ie

s 
 o

f 
th

e 
o
rd

er
 F

a
g
et

a
li

a
 s

yl
va

ti
ca

e

Presences

C
h
ar

. 
an

d
 d

if
f.

 s
p
ec

ie
s 

o
f 

th
e 

as
s.

  
C

a
rd

a
m

in
o
 h

ep
ta

p
h
yl

la
e-

F
a

g
et

u
m

D
if

f.
 s

p
ec

ie
s 

o
f 

th
e 

su
b
as

s.
 c

a
rd

a
m

in
et

o
su

m
 h

ep
ta

p
h
yl

la
e

D
if

f.
 s

p
ec

ie
s 

o
f 

th
e 

su
b
as

s.
 q

u
er

ce
to

su
m

 c
er

ri
s



101Phytosociology of “Alpe della Luna” mountain chain 
S

ci
ll

a 
b
if

o
li

a 
L

.
+

.2
+

.2
2

.
+

.2
+

.2
.

1
.1

1
.1

.
.

.
.

.
+

.2
.

.
1
.1

.
+

.2
1
.1

+
.2

.
.

.
1
2

M
el

ic
a 

u
n
if

lo
ra

 R
et

z.
.

+
.2

.
.

.
.

+
1

.1
1

.1
.

+
.2

.
.

.
1
.1

.
1
.1

.
.

+
.2

2
.2

+
.2

.
2
.2

1
.1

1
2

A
eg

o
p
o
d
iu

m
 p

o
d
ag

ra
ri

a 
L

.
.

.
.

2
.2

2
.2

1
.1

.
1

.1
+

.2
1

.1
.

1
.1

.
.

1
.1

.
.

.
.

1
.1

+
2
.2

2
.2

.
.

1
2

F
es

tu
ca

 h
et

er
o

p
h
y
ll

a 
L

am
.

.
.

.
.

.
+

.2
+

.2
1

.1
+

.2
.

.
1

.1
.

.
1
.1

.
.

1
.1

.
1
.1

1
.1

1
.1

.
.

1
.1

1
1

A
d
o
x
a 

m
o
sc

h
at

el
li

n
a 

L
.

.
.

.
1

.1
1

.1
1

.1
.

.
.

.
.

1
.1

.
3

.2
.

.
.

.
.

1
.1

+
.2

.
1
.1

.
.

8
G

al
iu

m
 o

d
o
ra

tu
m

 (
L

.)
 S

co
p
.

.
.

.
.

.
.

.
1

.1
2

1
.1

.
.

.
+

.2
.

.
.

.
.

+
.2

+
.2

+
.2

.
2
.2

.
8

P
o
a 

n
em

o
ra

li
s 

L
.

.
.

.
1

.1
.

.
+

.2
.

.
.

.
.

.
.

.
.

.
+

.2
.

+
.2

.
.

.
.

.
4

E
u
p
h
o
rb

ia
 d

u
lc

is
 L

.
.

.
.

.
+

.2
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

.2
.

.
+

.2
1
.1

.
4

A
ll

iu
m

 u
rs

in
u
m

 L
. 
ss

p
. 
u
rs

in
u
m

.
.

1
.1

1
.1

3
.3

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

3
Il

ex
 a

q
u
if

o
li

u
m

 L
.

.
.

1
.1

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

1
.1

.
1
.1

.
3

B
ra

ch
y
p
o
d
iu

m
 s

y
lv

at
ic

u
m

 (
H

u
d
so

n
) 

B
ea

u
v.

.
.

.
.

.
+

.
.

.
.

.
+

.
.

.
.

.
.

.
.

.
+

.
.

.
3

A
sp

er
u
la

 t
au

ri
n
a 

L
.

.
.

.
.

.
.

.
.

.
.

1
.1

.
.

1
.1

.
.

.
.

.
.

.
1
.1

.
.

.
3

T
il

ia
 p

la
ty

p
h
y
ll

o
s 

S
co

p
.

.
.

.
.

.
.

.
1

.1
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
2
.2

2
U

lm
u
s 

g
la

b
ra

 H
u
d
so

n
.

.
.

.
.

.
.

.
.

.
.

2
.2

.
.

.
.

.
.

.
.

1
.1

.
.

.
.

2
G

ag
ea

 l
u
te

a 
(L

.)
 K

er
-G

aw
l.

.
.

.
.

.
.

.
.

.
.

.
1

.1
.

.
.

.
.

.
.

.
.

.
1
.1

.
.

2
S

te
ll

ar
ia

 h
o
lo

st
ea

 L
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
3
.2

.
+

.2
.

.
.

2
N

eo
tt

ia
 n

id
u
s-

av
is

 (
L

.)
 L

. 
C

. 
R

ic
h
.

.
.

.
+

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
1

C
ar

p
in

u
s 

b
et

u
lu

s 
L

.
.

.
.

.
.

.
.

+
.2

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
1

F
ra

x
in

u
s  

ex
ce

ls
io

r 
L

.
.

.
.

.
.

.
.

.
.

.
1

.1
.

.
.

.
.

.
.

.
.

.
.

.
.

.
1

T
ax

u
s 

b
ac

ca
ta

 L
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

2
.2

.
.

1

V
io

la
 r

ei
ch

en
b
ac

h
ia

n
a 

Jo
rd

an
 e

x
 B

o
re

au
.

+
+

.2
+

+
.2

+
1

.1
.

+
+

.2
+

.
.

1
.1

+
.

+
+

.2
+

.2
.

+
.2

+
.2

+
2
.2

2
.2

1
9

L
il

iu
m

 b
u
lb

if
er

u
m

 L
. 

ss
p
. 

cr
o
ce

u
m

 (
C

h
ai

x
) 

B
ak

er
+

.
+

.
.

+
.

.
+

.2
+

.2
+

+
+

.2
.

+
.2

+
.2

+
.

.
1
.1

+
.2

.
.

+
.

1
4

H
el

le
b
o
ru

s 
b
o
cc

o
n
ei

 T
en

.
.

+
.

.
1

.1
.

1
.1

1
.1

.
+

1
.1

+
+

.
+

.
+

.
+

.2
.

.
.

+
.

.
1
2

P
ri

m
u
la

 v
u
lg

ar
is

 H
u
d
so

n
 s

sp
. 

v
u
lg

ar
is

.
+

1
.1

+
.

.
+

.
.

.
+

.2
.

.
.

.
.

+
1
.1

+
.2

.
+

+
.

.
+

1
1

E
u
p
h
o
rb

ia
 a

m
y
g

d
al

o
id

es
 L

.
.

+
+

.2
.

.
.

.
.

.
+

.2
.

1
.1

.
.

1
.1

+
.2

.
.

.
+

.2
.

1
.1

+
1
.1

1
.1

1
1

C
o
ry

lu
s 

av
el

la
n
a 

L
.

.
.

.
.

+
.

.
1

.1
1

.1
.

.
1

.1
.

1
.1

1
.1

.
.

.
.

.
1
.1

2
.2

2
.2

2
.2

.
1
0

S
o
li

d
ag

o
 v

ir
g
au

re
a 

L
. 

ss
p
. 

v
ir

g
au

re
a

.
.

.
+

.
+

.2
.

+
.

+
.2

.
+

.2
.

.
.

.
.

.
.

1
.1

1
.1

.
.

1
.1

+
9

P
ru

n
u
s 

av
iu

m
 L

.
1
.1

1
.1

.
+

.2
.

.
.

+
.2

1
.1

+
.2

.
.

.
.

.
.

+
.2

.
.

.
.

.
+

.2
.

.
8

M
er

cu
ri

al
is

 p
er

en
n
is

 L
.

.
.

.
.

2
.2

.
+

2
.2

.
1

.1
.

.
3

.2
.

1
.1

1
.1

.
.

.
.

.
.

.
.

.
7

T
am

u
s 

co
m

m
u
n
is

 L
.

.
.

.
.

.
.

.
+

+
.

.
+

.
.

+
.2

.
.

.
.

.
+

.2
+

.
+

.
7

C
am

p
an

u
la

 t
ra

ch
el

iu
m

 L
.

.
.

.
.

.
.

.
+

.
+

.
+

.2
.

.
.

.
.

+
.

+
.

+
.

.
.

6
S

ta
ch

y
s 

sy
lv

at
ic

a 
L

.
.

.
.

.
.

.
.

.
.

.
.

1
.1

.
.

+
.

1
.1

+
.

.
+

.
+

.
.

6
H

ed
er

a 
h
el

ix
 L

.
.

.
.

.
.

.
.

+
+

.2
.

.
.

.
.

.
.

+
.

.
.

.
.

.
+

+
5

L
u
zu

la
 f

o
rs

te
ri

 (
S

m
.)

 D
C

.
.

.
+

+
.

.
+

.
.

.
.

.
.

+
.

.
.

.
.

.
.

.
.

.
.

4
H

ie
ra

ci
u
m

 s
y
lv

at
ic

u
m

 (
L

.)
 L

.
.

.
.

2
.2

.
.

+
+

.
.

.
.

.
.

.
.

.
.

+
.

.
.

.
.

.
4

L
at

h
y
ru

s 
v
en

et
u

s 
(M

il
le

r)
 W

o
h
lf

.
.

.
.

+
.

.
.

.
.

.
.

+
.

+
+

.
.

.
.

.
.

.
.

.
.

4
S

o
rb

u
s 

ar
ia

 (
L

.)
 C

ra
n
tz

.
.

.
.

.
2

.2
.

.
1

.1
.

.
.

.
.

.
.

.
.

.
.

1
.1

.
.

.
.

3
H

e p
at

ic
a 

n
o
b
il

is
 M

il
le

r
.

.
.

.
.

.
.

+
.

.
.

.
.

.
.

.
.

.
+

.
.

.
.

.
1
.1

3
P

o
te

n
ti

ll
a 

m
ic

ra
n
th

a 
R

am
o
n
d

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

+
.

+
+

.2
.

.
.

3
A

ju
g
a 

re
p
ta

n
s 

L
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

1
.1

.
.

1
.1

.
.

.
3

C
e p

h
al

an
th

er
a 

d
am

as
o
n
iu

m
 (

M
il

le
r)

 D
ru

ce
.

.
.

+
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

+
.

.
.

2
L

ab
u
rn

u
m

 a
n
ag

y
ro

id
es

 M
ed

ic
u
s

.
.

.
.

.
2

.2
2

.2
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
2

S
ta

ch
y
s 

o
ff

ic
in

al
is

 (
L

.)
 T

re
v
is

an
 s

sp
. 

o
ff

ic
in

al
is

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
1
.1

.
.

.
.

.
.

.
.

.
1

M
al

u
s 

sy
lv

es
tr

is
 M

il
le

r
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
+

.
.

.
.

.
.

1
O

st
ry

a 
ca

rp
in

if
o

li
a 

S
co

p
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
2
.2

.
.

.
1

L
is

te
ra

 o
v
at

a 
(L

.)
 R

.B
r.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

+
.

.
1

O
th

er
 s

p
ec

ie
s

G
er

an
iu

m
 r

o
b
er

ti
an

u
m

 L
.

.
.

+
1

.1
1

.1
1

.1
.

.
+

+
+

.2
+

.
.

2
.2

1
.1

1
.1

+
+

.2
.

1
.1

+
+

1
.1

1
.1

2
5

R
u
b
u
s 

h
ir

tu
s 

W
. 

et
 K

.
+

.2
.

.
1

.1
.

+
.2

.
.

+
.2

.
+

.2
1

.1
.

+
.2

+
.2

+
.2

.
+

.2
1
.1

1
.1

+
.2

+
.2

+
.2

1
.1

.
2
5

C
le

m
at

is
 v

it
al

b
a 

L
.

.
.

.
.

.
+

.
.

+
.2

.
+

.
.

+
.

+
.

+
.

.
.

+
.2

+
+

+
2
5

L
ap

sa
n
a 

co
m

m
u

n
is

 L
. 

ss
p
. 

co
m

m
u
n
is

.
.

+
+

+
.2

.
.

.
.

.
.

+
.

+
.2

+
+

.
.

+
.

.
.

.
.

+
2
5

Im
p
at

ie
n
s 

n
o
li

-t
an

g
er

e 
L

.
.

.
.

.
+

.
.

.
+

.
2

.2
1

.1
.

.
.

.
.

.
.

.
1
.1

.
+

2
.2

.
2
5

S
al

v
ia

 g
lu

ti
n
o
sa

 L
.

.
.

.
.

.
.

+
.2

1
.1

.
.

+
.2

+
.2

.
.

.
.

.
.

.
1
.1

.
.

+
.2

.
.

2
5

C
ar

d
u
u
s 

p
er

so
n
at

a 
(L

.)
 J

ac
q
. 

ss
p
. 

p
er

so
n
at

a
.

.
.

.
.

.
.

1
.1

.
.

.
+

.
.

.
+

+
.

.
.

+
.

+
.

.
2
5

A
ll

ia
ri

a 
p
et

io
la

ta
 (

B
ie

b
.)

 C
av

ar
a 

et
 G

ra
n
d
e

.
.

.
.

.
.

.
.

+
.

.
.

.
.

+
+

+
.

.
.

+
.

+
.

.
2
5

C
h
ae

ro
p
h
y
ll

u
m

 a
u
re

u
m

 L
.

.
.

.
.

.
.

.
.

.
.

+
1

.1
.

.
+

.
+

.
.

.
.

.
+

.
+

2
5

R
an

u
n
cu

lu
s 

fi
ca

ri
a 

L
. 

ss
p
. 

fi
ca

ri
a

.
1

.1
.

.
.

.
.

.
.

.
+

1
.1

.
+

.
.

.
.

.
+

.
.

.
.

.
2
5

G
al

iu
m

 m
o
ll

u
g
o
 L

.
.

.
.

.
.

.
.

+
.

.
+

.2
.

.
.

.
+

.
+

.
.

+
.

.
.

.
2
5

S
p
o
ra

d
ic

 s
p
ec

ie
s

0
2

3
2

0
0

1
1

1
0

0
7

1
1

3
3

0
8

9
4

5
7

4
2

1
1

C
h
ar

. 
sp

ec
ie

s 
o
f 

th
e 

cl
as

s 
Q
u
er
co
-F
a
g
et
ea



102 S. Casavecchia et al.

Saxifraga rotundifolia, Anemone trifolia, Cardamine 
chelidonia, Lathyrus vernus, Veronica montana and 
Agrostis tenuis.

DACTYLORHIZO FUCHSII-FAGETUM SYLVATI-
CAE (Biondi et al. 1989) Izco & Biondi 1992 (Table 2) 
subass. lamiastretosum flavidi subass. nova (holotypus 
rel. n. 5 of Table 2). 

This association has been described for the arena-
ceous chain of Serre di Burano, a little to the south of 
the Alpe della Luna massif (Biondi et al., 1989). This 
represents the beech woods of the mesotemperate bio-
climatic belt, at altitudes between 400 m and 1,000 m 
a.s.l.. These beech woods differ from the beech forests 
of the association Lathyro veneti-Fagetum sylvaticae 
that occur on limestone at similar altitudes because of 
the presence of subacidophilous species and the lack 
of calcicole species. Therefore,  the  association  Dac-
tylorhizo fuchsii-Fagetum sylvaticae is the vicariant of 
Lathyro veneti-Fagetum sylvaticae on silicicole sub-
strates.

In addition to the characteristic species that are repor-
ted by the authors of the association, such as Melica 
uniflora, Prenanthes purpurea and Carex sylvatica, 
in the study area there are some territorial differential 
species that allow the description of the new subasso-
ciation lamiastretosum flavidi. The differential species 
are: Lamiastrum galeobdolon subsp. flavidum, Silene 
dioica, Adenostyles australis, Polygonatum multiflo-
rum, Rubus caesius, Cardamine heptaphylla, C. ki-
taibelii, C. chelidonia, Actaea spicata, Luzula nivea, 
Stellaria nemorum subsp. glochidisperma, Laburnum 
alpinum, Abies alba and Veronica officinalis. 

This subassociation has a significantly different bio-
geographic and ecological meaning in comparison to 
the typical aspect of the association, which is here for-
malised with the name dactylorhizetosum fuchsii (ho-
lotypus rel. n. 2 of Table 9 in Biondi et al. 1989). The 
different biogeographic context is already evident at 
the level of the biogeographic sector (Casavecchia et 
al., 2007); indeed, the typical aspect of the association 
is included in the “Umbria hills” sector, whereas the 
new subassociation belongs to the “northern Apenni-
nes” sector. Also, the lithology is different: the typical 
aspect as described for Serre di Burano has developed 
on the “Arenarie del Monte Vicino”, which are quartz-
feldspar sandstone that originate from the Lower Tor-
tonian (upper-medium Miocene). In the study area 
where this new subassociation is described, it has de-
velopd on the marly-arenaceous formation of the me-
dium Miocene (from Langhiano to Serravalliano). As 
explained above, these latter are constituted by marly-
silty layers that alternate with well degraded arena-
ceous layers (Giovagnotti & Calandra, 1989). Even 
the seasonal characteristics are different: the subasso-

ciation typicum occurs at significantly lower altitudes, 
from 690 m to 890 m a.s.l. (around 760 m a.s.l. on 
average), and therefore in the mesotemperate biocli-
matic belt. In contrast, the new subassociation occurs 
up to higher altitudes, between 1,000 m and 1,200 m 
a.s.l. (around 1,150 m a.s.l. on average), and thus in the 
supratemperate bioclimatic belt. These ecological dif-
ferences are clearly shown by the differential floristic 
composition of the new subassociation, which is richer 
in species of Fagetalia sylvaticae. 

The turkey oak woods
Turkey oak woods of the Alpe della Luna mountain 

group are found on both the Tyrrhenian and the Adria-
tic sides. For the Tyrrhenian side, two associations 
have been reported (Viciani et al., 2002):

- Aceri obtusati-Quercetum cerridis, which includes 
mixed woods with Quercus cerris and Ostrya carpini-
folia that are in the lower mesotemperate bioclimatic 
belt; 

- Melico uniflorae-Quercetum cerridis, of the upper 
mesotemperate bioclimatic belt.

For the Adriatic aspects, there are abundant mixed 
woods with Quercus cerris and other broad-leaved tre-
es in the upper mesotemperate bioclimatic belt, and to 
a lesser extent, in the lower supratemperate bioclima-
tic belt. These woods cover very large sections within 
the study area, and mainly occur at altitudes over 600 
m to 700 m a.s.l., up to 1,000 m a.s.l. near the Apen-
nine ridge.

On the Adriatic side, two different aspects can also 
be observed:

- mesophilous Quercus cerris woods, from the upper 
mesotemperate bioclimatic belt to the lower supratem-
perate bioclimatic belt, which are characterised mainly 
by several species of Fagetalia sylvaticae. They are 
found on relatively deep soils, and are included in the 
endemic Apennine suballiance Pulmonario-Carpine-
nion and in the new association Veronico officinalis-
Quercetum cerridis;

- thermophilous Quercus cerris woods that are main-
ly found in the lower mesotemperate bioclimatic belt, 
although they also occur in the upper mesotemperate 
bioclimatic belt. These are on the steeper slopes that 
have thin soils and a warm exposure. As for the Tu-
scany side, these Quercus cerris woods are included in 
the association Aceri obtusati-Quercetum cerridis, of 
the suballiance Laburno-Ostryenion. 

VERONICO OFFICINALIS-QUERCETUM CERRI-
DIS ass. nova (Holotypus rel. n. 2 of Table 3)

The Quercus cerris woods included in the new as-
sociation have often been managed as timber woods, 
and they show the abundant nemoral coverage that is 
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typical of mountain woods: Pulmonaria appennina 
(Fig. 22), Carex sylvatica, Festuca heterophylla, Car-
damine heptaphylla (Fig. 23), C. bulbifera, C. impa-
tiens and Geranium nodosum. This association occurs 
preferentially on marly-arenaceous substrates, with 
eastern or northern exposure, as relatively flat areas 
or semi-watershed areas. These conditions allow good 
development from both the qualitative and quantitati-
ve points of view, as the soils are rich in organic mat-
ter. Under watershed conditions, with warm exposure 
and rocky outcrops and where the soils are poorly de-
veloped, this vegetation is substituted by Ostrya car-
pinifolia woods, which are less demanding with regard 
to the depth of the soil. As will be further described, 
these woods are included in the new association Sileno 
dioicae-Ostryetum carpinifoliae.

Although they share some similarities, the mesophi-
lous Quercus cerris wood under study on the Adriatic 
slopes of the Alpe della Luna mountain group are evi-
dently more mesophilous in comparison with those of 
the Tyrrhenian side published in Viciani et al. (2002) 
and attributed to the association Melico uniflorae-
Quercetum cerridis Arrigoni et al. 1990. Therefore, 
they should not be included in the same association. 
To classify them, it was necessary to carry out an 
analytical comparison with associations of mesophi-
lous Quercus cerris woods described for the northern 
and central Marche Apennines that are included in the 
suballiance Pulmonario apenninae-Carpinenion be-
tuli (Ubaldi 1995; Ubaldi 2003, 2008; Catorci & Or-
somando 2001; Di Pietro & Tondi 2005; Blasi et al. 
2005; Biondi et al., 2008; Košir et al., 2013). The aim 
was thus to investigate the originality of this biocoeno-
sis or to find analogous elements with the community 
just described.

This comparison was carried out with reference to 
the following associations (Table 4): Centaureo mon-
tanae-Carpinetum betuli, Melico uniflorae-Quercetum 
cerridis, Carici sylvaticae-Quercetum cerridis, Listero 
ovatae-Quercetum cerris, Salvio glutinosae-Querce-
tum cerris and its subassociation arisaretosum, Are-
monio agrimonioidis-Quercetum cerris, Cytiso villosi-
Quercetum cerris with its subassociations cytisetosum 
villosi (subass. typicum), aceretosum obtusati and stel-
larietosum holostei. 

Therefore, the synoptic table was built, which was 
then subjected to cluster analysis (Fig. 26). This com-
parison allowed the recognition of the autonomy of the 
Quercus cerris woods under study, compared to the 
other associations considered, and thus the new asso-
ciation was described: Veronico officinalis-Quercetum 
cerridis.

This new association is characterised by the fol-
lowing characteristic and differential species: Veronica 
officinalis, V. montana, Euphorbia dulcis, Cardamine 
impatiens, C. heptaphylla, Galium mollugo, Anemone 

Fig. 26 - Dendrogram comparing the Quercus cerris woods 
of the following associations: 1. Melico uniflorae-Querce-
tum cerridis, 2. Carici sylvaticae-Quercetum cerridis, 3. 
Veronico officinalis-Quercetum cerridis; 4. Centaureo mon-
tanae-Carpinetum betuli, 5. Cytiso villosi-Quercetum cerris 
subass. cytisetosum villosi, 6. Cytiso villosi-Quercetum cer-
ris subass. aceretosum obtusati, 7. Cytiso villosi-Quercetum 
cerris subass. stellarietosum holostei, 8. Listero ovatae-
Quercetum cerris, 9. Aremonio agrimonioidis-Quercetum 
cerris, 10. Salvio glutinosae-Quercetum cerris, 11. Salvio 
glutinosae-Quercetum cerris subass. arisaretosum.

trifolia and Paris quadrifolia.
For the higher hierarchical levels of the association, 

Veronico officinalis-Quercetum cerridis is included in 
the alliance Physospermo verticillati-Quercion cerris 
and in the endemic central-northern Apennine subal-
liance Pulmonario apenninae-Carpinenion betuli. 

ACERI OBTUSATI-QUERCETUM CERRIDIS Ubaldi 
1989 (Tab. 5) 

As the most thermophilous association, this develops 
under conditions characterised by a high edaphic ari-
dity and in more superficial soils, with respect to the 
previous association. Sometimes these are younger 
coppices with a large contingent of shrubs and herba-
ceous species in the undergrowth that are also used for 
animal grazing. Considering the relatively high altitu-
des reached by woods of this association, and the wet 
substrate also during the summer season due to the 
high content of marly clays, some elements of the Fa-
getalia sylvaticae are present, sometimes abundantly. 

The common hazel woods
Common hazel woods in the study area show two di-

stinct floristical aspects that allow the recognition of 
two different associations, both of which have already 
been described and are common in the central-northern 
Apennines. These are the association Agropyro canini-
Coryletum avellanae, for the more mesophilous woods 
at higher altitudes and in contact with beech woods, 
and the association Geranio nodosi-Carpinetum be-
tuli, the more thermophilous, which occurs as mixed 
deciduous woods and, in particular, in contact with 
woods with a dominance of Quercus cerris and Ostrya 
carpinifolia.
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Tab. 2 - Dactylorhizo fuchsii-Fagetum sylvaticae (Biondi et al. 1989) Izco & Biondi 1992 subass. lamiastretosum flavidi (Holotypus 
rel. n. 5)

Relevé number 1 2 3 4 5* 6 7 8 9 10 11

Area (m2) 300 200 300 300 300 300 300 200 250 300 300

Coverage (%) 100 100 95 100 100 100 100 100 100 95 95

Slope (%) 18 26 27 6 10 8 25 40 10 45 15

Exposure SW SSW WNW E W SSE SE NE SSW NW SE

Tree layer (m) 17 18 11 23 15 25 25 16 21 16 19

Substratum (MA=marly-arenaceous; 

A=arenaceous) A A A MA MA A A MA MA A MA

Altitude (m a.s.l. ) 1198 1078 1007 1120 1420 1220 1118 1168 1253 1111 1008

Fagus sylvatica L. 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4.4 11

Melica uniflora Retz. 2.2 1.1 1.1 1.1 +.2 +.2 . . . . . 6

Geranium nodosum L. . 1.1 +.2 1.1 . . 1.1 +.2 +.2 . . 6

Carex sylvatica Hudson . 1.1 1.1 . . . + . . . 1.1 4

Quercus cerris L. . . . . . 3.2 . 1.1 1.1 . 2.1 4

Prenanthes purpurea L. 1.1 . . . . . . . . . 1.1 2

Orchis maculata L. ssp. fuchsii 

(Druce) Hylander . . . +.2 . . . . . . . 1

Lamiastrum galeobdolon ssp. 

flavidum (F.Hermann) Ehrend. et Pola. 1.1 +.2 1.1 . +.2 . +.2 . . +.2 . 6

Silene dioica (L.) Clairv. 1.1 . +.2 . 1.1 +.2 . +.2 . 1.1 . 6

Adenostyles australis (Ten.) Nyman + 2.2 +.2 . . . . +.2 1.1 . . 5

Polygonatum multiflorum (L.) All. . +.2 . 1.1 . . . . +.2 +.2 . 4

Rubus caesius L. . . + . . 1.1 . . + . + 4

Cardamine heptaphylla (Vill.) O. E. 

Schulz . . . +.2 1.1 . . +.2 . . . 3

Actaea spicata L. . . . . . . +.2 +.2 . +.2 . 3

Luzula nivea (L.) Lam. et DC. . . . +.2 1.1 . . . . . . 2

Stellaria nemorum L. ssp. 

glochidisperma Murb. . . . . . . . +.2 2.2 . . 2

Cardamine kitaibelii Becherer . . . . . . . +.2 . . 1,1 2

Laburnum alpinum (Miller) Berchtold 

et Presl 3.2 . . . . . . . . . . 1

Veronica officinalis L. +.2 . . . . . . . . . . 1

Abies alba Miller . . . . . 2.2 . . . . . 1

Cardamine chelidonia L. . . . . . + . . . . . 1

Daphne laureola L. . 1.1 1.1 +.2 . +.2 . . . . 1.1 5

Pulmonaria apennina Cristof. & Puppi 1.1 1.1 . . . . . . . . . 2

Acer obtusatum W. et K. . . . + . . . . . . 1.1 2

Lathyrus venetus (Miller) Wohlf. . 1.1 . . . . . . . . . 1

Cardamine bulbifera (L.) Crantz 1.1 + + + 1.1 1.1 . . + + +.2 9

Moehringia trinervia (L.) Clairv. 1.1 1.1 1.1 1.1 . . 1.1 +.2 1.1 1.1 1,1 9

Galium odoratum (L.) Scop. . 2.2 . 1.1 1.1 . 2.2 . 3.2 2.1 +.2 7

Mycelis muralis (L.) Dumort. 1.1 . + . . . + . . +.2 1.1 5

Rubus hirtus W. et K. +.2 . . +.2 . . 1.1 +.2 . +.2 . 5

Festuca heterophylla Lam. 2.2 1.1 2.2 . . . +.2 . . . . 4

Crataegus laevigata (Poir.) DC. . 1.1 . 2.2 . 1.1 . . . . +.2 4

Euphorbia amygdaloides L. . + + . + . . . . . 2.2 4

Aegopodium podagraria L. . . 1.1 + 1.1 . . . . 1.1 . 4

Lilium martagon L. . . . +.2 +.2 . . . +.2 +.2 . 4

Polystichum setiferum (Forsskal) . . +.2 . +.2 . . +.2 . . . 3

Acer pseudoplatanus L. . . . . 1.1 . . + 1.1 . . 3

Rosa arvensis Hudson . +.2 . . . . . . . . 1.1 2

Epilobium montanum L. . . +.2 . . . . . +.2 . . 2

Polystichum aculeatum (L.) Roth . . . 1.1 . . . . . 1.1 . 2

Sanicula europaea L. . . . 1.1 . . . . . . 2.2 2

Allium ursinum L. ssp. ursinum . . . . 2.2 . . 1.1 . . . 2

Ilex aquifolium L. . . . . . . 2.2 . . . . 1

Brachypodium sylvaticum (Hudson) 

Beauv. . . . . . . + . . . . 1

Scilla bifolia L. . . . . . . . 1.1 . . . 1

Galanthus nivalis L. . . . . . . . 1.1 . . . 1

Poa nemoralis L. . . . . . . . +.2 . . . 1

Cardamine enneaphyllos (L.) Crantz . . . . . . . +.2 . . . 1

Tilia platyphyllos Scop. . . . . . . . . . . 1,1 1

Neottia nidus-avis (L.) L. C. Rich. . . . . . . . . . . 1.1 1

Viola alba Besser ssp. dehnhardtii 

(Ten.) W. Becker + . 1.1 + . . + . . + 2.2 6

Viola reichenbachiana Jordan ex . +.2 2.2 +.2 +.2 . 1.1 . . . 1.1 6

Helleborus bocconei Ten. . + + + +.2 . 1.1 . . + . 6

Primula vulgaris Hudson ssp. vulgaris . + 1.1 +.2 +.2 . . . . . 1.1 5

Potentilla micrantha Ramond . + + . . . + . . . . 3

Symphytum tuberosum L. . . . +.2 1.1 . . . 1.1 . . 3

Char. species  of the order Fagetalia sylvaticae 

Char. species of the class Querco-Fagetea 

P
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Char. and diff. species of the ass. Dactylorhizo-Fagetum sylvaticae

Char. and diff. species of the all. Geranio versicoloris-Fagion  and the suball. Doronico-Fagenion

Diff. species of the subass. lamiastretosum flavidi
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AGROPYRO CANINI-CORYLETUM AVELLANAE 
Ubaldi 1988 (Table 6)

The association Agropyro canini-Coryletum avella-
nae includes the mesophilous coppice woods that are 
dominated by hazel and maple (Acer pseudoplatanus 
and A. campestre). These woods occur on subplain 
areas, on soils that are evolved and rich in organic 
matter, and with a northern exposure. These phytoco-
enoses occur at the edges of beech woods, under more 
heliophilous conditions, in terms that they constitute a 
pre-wood formation. Generally, these are small nuclei 
of woods that especially in the early developmental 
stages, do not have a differential floristic cortège of 
nemoral species in comparison with the beech woods 
with which they are in serial contact. If these hazel wo-
ods are not managed correctly, at their more mature 
stages they will be incorporated into the beech woods. 

In addition to common hazel, the characteristic spe-
cies are: Aegopodium podagraria and Asperula taurina. 

This association occurs at altitudes between 900 m 
and 1,000 m a.s.l. on the north-eastern side of Monte 
Finocchio and Monte Sodo Pulito.

For their syntaxonomic classification, and in agree-
ment with Košir et al. (2013), the association Agropyro 
canini-Coryletum avellanae Ubaldi 1988 can be inclu-
ded in the alliance Physospermo verticillati-Quercion 
cerris and the suballiance Pulmonario appeninae-Car-
pinenion betuli. 

GERANIO NODOSI-CARPINETUM BETULI Pedrot-
ti, Ballelli & Biondi 1982 (Table 7)

This association includes the coppice woods of mo-
dest sizes that occur within the impluvium of the upper 
mesotemperate bioclimatic belt, in chain contact with 
Ostrya carpinifolia and Quercus cerris woods. This 
vegetation is characterised by the presence of typical 
mesophilous species of the beech wood cortège sprea-
ding down from the lower supratemperate bioclimatic 
belt, such as: Geranium nodosum, Cardamine bulbife-
ra and Corydalis cava. 

Also in this case, and in agreement with Košir et 
al. (2013), the syntaxonomic classification of the as-
sociation Geranio nodosi-Carpinetum betuli leads to 
its inclusion in the alliance Physospermo verticillati-
Quercion cerris and the suballiance Pulmonario apen-
ninae-Carpinenion betuli.

The European ash woods
European ash woods are not very common in the 

Marche and the Tyrrhenian territories of Alpe della 
Luna (cfr. Viciani et al., 2002). Nevertheless, although 
they are extremely rare and sporadic, they are of im-
portance in phytogeographic and conservation terms. 
Table 8 includes two relevés of European ash woods in 
the Marche territory. These are included in the associa-
tion Fraxino excelsioris-Aceretum obtusati, as descri-
bed for a mountain area near to the River Marecchia 
valley (Ubaldi & Speranza, 1985).

Lilium bulbiferum L. ssp. croceum 

(Chaix) Baker . . . + . . . . + . 2.2 3

Solidago virgaurea L. ssp. virgaurea 1.1 . . . . . . . . . 1.1 2

Hieracium sylvaticum (L.) L. 2.2 . . . . . . . . . 1.1 2

Sorbus aria (L.) Crantz 2.2 . . . . . . . . . 1.1 2

Hepatica nobilis Miller . + . . . . . . . . 1.1 2

Hedera helix L. . . + . . . + . . . . 2

Epipactis helleborine (L.) Crantz . . . . . + . . . + . 2

Acer campestre L. . . . . . . + . . . 1.1 2

Salix caprea L. 2.2 . . . . . . . . . . 1

Digitalis micrantha Roth . + . . . . . . . . . 1

Ajuga reptans L. . . . . . . + . . . . 1

Campanula trachelium L. . . . . . . . . . + . 1

Tamus communis L. . . . . . . . . . . 1.1 1

Laburnum anagyroides Medicus . . . . . . . . . . 1.1 1

Fraxinus ornus L. . . . . . . . . . . 1.1 1

Sorbus domestica L. (pl.) . . . . . . . . . . 1.1 1

Cephalanthera longifolia (Hudson) . . . . . . . . . . 1.1 1

Other species

Galeopsis tetrahit L. + + 1.1 + 1.1 + . . + 3.2 . 8

Geranium robertianum L. . . +.2 + + + + . + + + 8

Cruciata glabra (L.) Ehrend. . + +.2 . . . . . . . 2.2 3

Pteridium aquilinum (L.) Kuhn . + . + . 1.1 . . . . . 3

Clematis vitalba L. . . + + . . . . . . 1.1 3

Cardamine impatiens L. 1.1 . . . . . . +.2 . . . 2

Carduus personata (L.) Jacq. ssp. 

personata 1.1 . . . . . . . . 1.1 . 2

Polypodium vulgare L. . . + . . . . . . + . 2

Circaea lutetiana L. . . . 1.1 . . . . . 1.1 . 2

Sambucus nigra L. . . . 1.1 . . . . . 1.1 . 2

Senecio fuchsii Gmelin . . . . . . +.2 . . +.2 . 2

Peucedanum cervaria (L.) Lepeyr. . . . . . . . + . . 1.1 2

Sporadic species 0 1 4 2 1 0 1 1 1 6 6



106 S. Casavecchia et al.

Tab. 3 - Veronico officinalis-Quercetum cerridis ass. nova (holotypus rel. n. 2).
Relevé number 1 2* 3 4 5 6
Area (m2) 250 300 250 250 280 300
Coverage (%) 96 100 100 100 90 95
Slope (%) 5 7 5 20 18 6
Exposure WSW S E E W NNW
Tree layer (m) 20 22 16 22 17 18

Substratum (MA=marly-arenaceous; M=marly) MA M M M MA M
Altitude (m a.s.l. ) 981 1038 896 996 826 938

Quercus cerris L. 5.5 4.4 4.4 4.4 5.5 5.5 6
Veronica officinalis L. 1.1  +  +  +.2  +.2 1.1 6
Euphorbia dulcis L. 1.1 1.1 + 1.1 1.1 . 5
Cardamine impatiens L. . 1.1 . 1.1 . . 2
Galium mollugo L. + . . . . 1.1 2
Paris quadrifolia L. . 2.2 . . . . 1
Anemone trifolia L. ssp. trifolia . . 1.1 . . . 1
Cardamine heptaphylla (Vill.) O. E. Schulz . . + . . . 1
Veronica montana L. . . . . 1.1 . 1

Daphne laureola L. 1.1 1.1 + 1.1 2.2 1.1 6
Primula vulgaris Hudson ssp. vulgaris 1.1 1.1 1.1 1.1 2.2 2.2 6
Rosa arvensis Hudson 1.1 1.1 +.2 + + 2.2 6
Pulmonaria apennina Cristof. & Puppi + 1.1 1.1 1.1 2.2 2.2 6
Carpinus betulus L. 2.2 1.1  + . 1.2 + 5
Carex sylvatica Hudson 1.1 1.1 + . . 1.1 4
Crataegus laevigata (Poir.) DC. 1.1 2.2 . + 2.2 . 4
Aremonia agrimonoides (L.) DC. . + + . + + 4
Euonymus latifolius (L.) Miller +.2 . . . . . 1

Fagus sylvatica L. 1.1 2.2 1.1 3.3 + +.2 6
Mycelis muralis (L.) Dumort. 1.1 + + 1.1 1.1 1.1 6
Melica uniflora Retz. 2.2 . + 1.1 2.2 2.3 5
Festuca heterophylla Lam. 1.1 . 1.1 1.1 2.2 3.2 5
Geranium nodosum L. . + 1.1 1.1 2.2 2.2 5
Sanicula europaea L. . + 1.1 + 2.2 2.2 5
Rubus caesius L. 2.2 2.2 1.1 + . 1.1 5
Helleborus bocconei Ten. 1.1 1.1 1.1 1.1 . 1.1 5
Cardamine bulbifera (L.) Crantz . +.2 2.2 + 1.1  + 5
Euphorbia amygdaloides L. + . + . 2.2 2.2 4

Brachypodium sylvaticum (Hudson) Beauv. + 1.1 . . . + 3
Silene dioica (L.) Clairv. . 1.1 . + 1.1 . 3
Asarum europaeum L. 2.2 2.2 . . . . 2
Galium odoratum (L.) Scop. . . . 1.1 . 2.3 2
Aegopodium podagraria L. . . . + . + 2
Lonicera xylosteum L. 1.1 . . . . . 1
Moehringia trinervia (L.) Clairv. . + . . . . 1
Anemone ranunculoides L. . . 1.1 . . . 1
Prunus avium L. . . 1.1 . . . 1
Scilla bifolia L. . . +.2 . . . 1
Polystichum setiferum (Forsskal) Woynar . . +.2 . . . 1

Stellaria nemorum L. ssp. glochidisperma Murb. . . + . . . 1
Polystichum aculeatum (L.) Roth . . . 2.2 . . 1
Mercurialis perennis L. . . . 2.2 . . 1
Fraxinus excelsior L. . . . . 3.3 . 1
Symphytum tuberosum L. . . . . + . 1
Ilex aquifolium L. . . . . . 1.1 1

Acer campestre L. 2.2 2.2 +.2 2.2 3.3 2.2 6
Viola reichenbachiana Jordan ex Boreau 1.1 + 1.1 1.1 1.1 2.2 6
Hedera helix L. + . + + + 2.2 5
Corylus avellana L. . 1.1 3.2 2.2 3.2 2.2 5
Lonicera caprifolium L. + + . 1.1 1.1 . 4
Ajuga reptans L. . . 1.1 + 2.2 1.1 4
Campanula trachelium L. . . + + 1.1 1.1 4
Clematis vitalba L. + . +.2 . . 1.1 3
Tamus communis L. . + + . + . 3
Luzula forsteri (Sm.) DC. . . + . + +.2 3
Malus sylvestris Miller 1.1 . + . . . 2
Potentilla micrantha Ramond + . + . . . 2
Pyrus pyraster Burgsd. . . 1.1 . . 1.1 2
Acer obtusatum W. et K. . . . 2.2 . 1.1 2

Lilium bulbiferum L. ssp. croceum (Chaix) Baker . . . + + . 2
Lathyrus venetus (Miller) Wohlf. . . . . 1.1 1.1 2
Hepatica nobilis Miller 1.1 . . . . . 1
Cornus mas L. . . 1.1 . . . 1
Sambucus nigra L. . . + . . . 1
Cephalanthera damasonium (Miller) Druce . . + . . . 1
Solidago virgaurea L. ssp. virgaurea . . . . . 1.1 1

Other species
Geranium robertianum L. + + + + 1.1 1.1 6
Crataegus monogyna Jacq. 1.1 1.1 1.1 . 2.2 1.1 5
Fragaria vesca L. 2.2 1.1 . 1.1 1.1 2.2 5

Char. species of the class Querco-Fagetea 

P
re

se
n
ce

s

Char. and diff. species of the ass. Veronico officinalis-Quercetum cerridis

Char. and diff. species of the all. Physospermo-Quercion cerris and of the suball. Pulmonario 

apenninae-Carpinenion betuli 

Char. species  of the order Fagetalia sylvaticae 



FRAXINO EXCELSIORIS-ACERETUM OBTUSATI 
Ubaldi & Speranza 1985 (Table 8)

These are small wood nuclei that occur along the 
impluvium under wet conditions and with deposits of 
organic materials, in areas with water cover during the 
spring. 

Considering the typical appearance of the associa-
tion, some significant differences can be noted. Within 
the tree layer, the European ash is clearly dominant, 
whereas among the maples, the most abundant is Acer 
pseudoplatanus. Acer obtusatum and Fagus sylvatica 
are absent, while this latter species is instead domi-
nant in the original Table (Ubaldi & Speranza, 1985). 
Significant differences can also be observed in the her-
baceous layer, such as, in particular, the presence in 
the European ash woods of Alpe della Luna of Car-
damine heptaphylla, which was absent in the original 
definition. Despite these differences, the ecological si-
milarity of these woods with those originally described 
for the area of the Sassi Simone and Simoncello can 
be seen; therefore, it is not necessary to describe new 
syntaxa here.

The European hop hornbeam woods
SILENO DIOICAE-OSTRYETUM CARPINIFOLIAE 
ass. nova (Holotypus rel. n. 17 of Table 9) silenetosum 
dioicae subass. typicum 

This association includes copse woods dominated 
by European hop hornbeam, turkey oak, Hungary ma-
ple and south European flowering ash that occur in 
the upper mesotemperate bioclimatic belt, and which 
also penetrate into the lower supratemperate bioclima-
tic belt. These woods have developed on areas away 
from the fall line that are strongly inclined, on thin and 
young soils, with a mainly warm exposure between 
560 m and 950 m a.s.l.

The relevés reported in Table 9, allow these woods to 
be included in the new association Sileno dioicae-Ost-
ryetum carpinifoliae, for which the characteristic and 
differential species are (in addition to Ostrya carpini-
folia): Quercus cerris, Rosa arvensis, Silene dioica, 

Melica uniflora, Cephalanthera damasonium, Cornus 
mas, Neottia nidus-avis, Crataegus laevigata, Sorbus 
torminalis and Cardamine heptaphylla. 

This new association belongs to the group Aceri 
obtusati-Quercetum cerris that according to Ubaldi & 
Speranza (1982) are mixed woods of Ostrya carpinifo-
lia and Quercus cerris. Indeed, these are European hop 
hornbeam woods in which Quercus cerris, Acer obtu-
satum and the floristic cortège of Quercus cerris woods 
have a significant part. Nevertheless, with respect to 
the association Aceri obtusati-Quercetum cerris, this 
new association has more mesophilous characteristics 
and a certain floristic affinity with the association La-
miastro galeobdoli-Ostryetum carpinifoliae Ubaldi et 
al. 1987, as described for the western slopes of Mon-
te Carpegna and Monte Canale, on marly-arenaceous 
substrates of the Monte Morello formation. However, 
as can be observed in the comparison Table (Table 10), 
there is a large group of differential species that al-
low the recognition these phytocoenoses as indepen-
dent associations (Fig. 27), as vicariants under similar 
ecological conditions, but on substrates with different 
geological origins.

SILENO DIOICAE-OSTRYETUM CARPINIFOLIAE 
ass. nova abietetosum albae subass. nova (holotypus 
rel. n. 20 of Table 9).

Small nuclei of silver firs occur in the localities of 
Parchiule and Sompiano, under edaphic and climatic 
conditions that are not suitable for these species, be-
cause these are typical of upper bioclimatic belts. The-
se represent examples of ‘heterotopic’ vegetation that 
are recognised as a variant of Ostrya carpinifolia wo-
ods, whereby they probably originated through early 
cultivation by Benedictine monks. As a consequence 
of their low altitudes, their nemoral floristic cortège 
includes numerous species of the order Fagetalia, in-
cluding: Cardamine heptaphylla, C. bulbifera, Gera-
nium nodosum, Moehringia trinervia and Saxifraga 
rotundifolia.

The differential species of the new subassociation 
abietetosum albae are Abies alba and Luzula sylvatica.
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Prunus spinosa L. 2.2 1.1 . + 2.2 . 4
Cruciata glabra (L.) Ehrend. + + . + . + 4
Vicia sepium L. 1.1 . . . 1.1 +.2 3
Geum urbanum L. + + . . . 1.1 3
Lapsana communis L. ssp. communis + + + . . . 3
Chaerophyllum aureum L. + 1.1 . + . . 3
Galeopsis tetrahit L. + 1.1 . 1.1 . . 3
Ranunculus lanuginosus L. . + . . 2.2 1.1 3
Cytisus scoparius (L.) Link 1.1 1.1 . . . . 2
Rumex sanguineus L. +.2 +.1 . . . . 2
Clinopodium vulgare L. 1.1 . + . . . 2
Prunella vulgaris L. 1.1 . . . . +.2 2
Pteridium aquilinum (L.) Kuhn . + . . . 1.1 2
Cornus sanguinea L. . . 1.1 . 1.1 . 2
Digitalis micrantha Roth . . . + . 1.1 2

Sporadic species 9 5 2 2 3 7



Tab. 4 - Synoptic table of mesophilous Quercus cerris associations

108 S. Casavecchia et al.

Carpinus betulus L. II V V IV V II II V . III I 10

Daphne laureola L. III V IV V V V . III V V I 11

Carex sylvatica Hudson II IV III I IV I IV IV IV . I 10

Crataegus laevigata (Poir.) DC. I IV IV III IV II IV V IV . IV 10

Cornus mas L. I III II I I I IV III . II . 9

Acer pseudoplatanus L. I I I I . II . . III III III 8

Pyrus pyraster Burgsd. I II V II II . III . . . V 7

Aegopodium podagraria L. I . I . II II . III V . I 7

Euonymus latifolius (L.) . II III II I I . . IV II . 7

Sorbus aria (L.) Crantz II III . I . . . . . . I 4

Fagus sylvatica L. III IV III IV V II II IV IV III II 11

Festuca heterophylla Lam. II V V I V V II III V IV V 11

Cruciata glabra (L.) II IV II I IV III V IV IV IV IV 11

Melica uniflora Retz. I V V IV V IV IV V V II I 11

Sanicula europaea L. I III . III V V V V II IV III 10

Aremonia agrimonoides (L.) DC. . II I V IV V II III IV I V 10

Prunus avium L. II III . I I III IV IV II IV V 10

Astragalus glycyphyllos L. I . I I I II . IV II IV IV 9

Potentilla micrantha 

Ramond II I . I II III . III III . III 8

Geranium nodosum L. . . IV . V II III V III II I 8

Ajuga reptans L. . . . I IV III IV V III II I 8

Poa nemoralis L. I III . I . I . . II III IV 7

Brachypodium sylvaticum 

(Hudson) Beauv. . IV I III III V . . . II V 7

Ilex aquifolium L. . I III II I I . . II I . 7

Lonicera xylosteum L. . . III . I I . IV . IV V 6

Dactylorhiza fuchsii 

(Druce) Soo subsp. fuchsii . . III I . II V V . III IV 7

Polygonatum multiflorum 

(L.) All. . I I II . I . II III I . 7

Cardamine bulbifera (L.) . III II III V I . III III . . 7

Galium odoratum (L.) . II I II II . . III . . I 6

Polystichum setiferum 

(Forsskal) Woynar . II . I I I . . . II . 5

Ulmus glabra Hudson . . I I . I . . III I I 6

Symphytum tuberosum L. . III II . I . . III . . I 5

Hieracium murorum L. s.l. . . I . . II . . II III . 4

Lathyrus vernus (L.) . . I I . I . . . II . 4

Dryopteris filix-mas (L.) . . I . . II . . . I I 4

Myosotis sylvatica Hoffm. . . . . I I . . . I . 3

Populus tremula L. . I . . . I . . . I II 4

Sorbus aucuparia L. I . . . . I . . . I . 3

Abies alba Miller I . . I . . . . . I . 3

Moehringia trinervia (L.) I . . . I . . . . . II 3

Saxifraga rotundifolia L. . I . I . I . . . . . 3

Anemone ranunculoides L. . I . I I . . . . . . 3

Mercurialis perennis L. . I . II I . . . . . . 3

Tilia platyphyllos Scop. . . . I . II . . II . . 3

Fraxinus excelsior L. . . . I I . . . . . . 2

Ruscus hypoglossum L. . I . I . . . . . . . 2

Scilla bifolia L. . III . . I . . . . . . 2

Hordelymus europaeus 

(L.) Harz . . I . . I . . . . . 2

Milium effusum L. . . . I . I . . . . . 2

Asperula taurina L. . . . I . I . . . . . 2

Lamiastrum galeobdolon 

ssp. flavidum (F.Hermann) 

Ehrend. et Pola. cfr. . . . I . I . . . . . 2

Stellaria nemorum L. ssp. 

glochidisperma Murb. . . . . I I . . . . . 2

Polystichum aculeatum 

(L.) Roth . . . . I I . . . . . 2

Acer platanoides L. pl. . . . . . II . . II . . 2

Prenanthes purpurea L. . . . . . I . . II . . 2

Rosa agrestis Savi . . . . I . . . . . . 1

Primula veris L. . . . . . I . . . . . 1

Lathraea squamaria L. . . . . . I . . . . . 1

Euonymus verrucosus Scop. . . . . . I . . . . . 1

Senecio nemorensis L. . . . . . . . . III . . 1

Tilia cordata Miller . . . . . . . . . I . 1

Quercus cerris L. V V V V V V V V V V V 11

Hedera helix L. II IV V V V V IV V III IV I 11

Acer campestre L. III III V V V III V V V II V 11

Viola reichenbachiana 

Jordan ex Boreau II V II III V V V V III III V 11

Corylus avellana L. II III I III V III II V V III III 11

Viola alba Besser ssp. 

dehnhardtii (Ten.) W. 

Becker III . III II I IV III II V III II 10

Char. species of the class Querco-Fagetea 

Char. species  of the order Fagetalia sylvaticae 

Associations 1 2 4 9 3 6 10 11 7 5 8 Presences

Poa sylvicola Guss. II . . . . . . . . II I 3

Lathyrus sylvestris L. IV . . . . I . . . . . 2

Platanthera chlorantha 

(Custer) Rchb. . V II . . I . . . II II 5

Lilium martagon L. . IV II I . . . . II . I 5

Cyclamen hederifolium 

Aiton . IV I I . I . . . . I 5

Galanthus nivalis L. . IV . . . . . . . . I 2

Anemone apennina L. . III . I . . . . . . . 2

Cardamine kitaibelii 

Becherer . III . I . . . . . . . 2

Aristolochia pallida Willd. . III . . . . . . . . . 1

Anemone nemorosa L. . III . . . . . . . . . 1

Senecio fuchsii Gmelin . II . . . . . . . . . 1

Quercus petraea 

(Mattuschka) Liebl. . II . . . . . . . . . 1

Adoxa moschatellina L. . I . . . . . . . . . 1

Cardamine graeca L. . I . . . . . . . . . 1

Luzula sieberi Tausch . I . . . . . . . . . 1

Ribes alpinum L. . I . . . . . . . . . 1

Doronicum columnae Ten. . I . . . . . . . . . 1

Centaurea montana L. . . III . . . . . . . . 1

Iris graminea L. . . III . . . . . . . . 1

Asarum europaeum L. . . V . II . . III . . . 3

Geranium versicolor L. . . . IV . I . . . . . 2

Allium pendulinum Ten. . . . I . . . . . . . 1

Luzula sieberi Tausch ssp. 

sicula (Parl.) Pign. . . . I . . . . . . . 1

Acer lobelii Ten. . . . I . . . . . . . 1

Veronica officinalis L. . II . . V I . . . I . 4

Euphorbia dulcis L. . III I . V . . III . I II 6

Galium mollugo L. . . . . II . . . . . . 1

Cardamine impatiens L. . . . . II . . . . . . 1

Anemone trifolia L. . . III . I . II . . . . 3

Cardamine heptaphylla . . . I I . . . . . . 2

Paris quadrifolia L. . . . . I . . . . . . 1

Veronica montana L. . . . . I . . . . . . 1

Cephalanthera longifolia 

(Hudson) Fritsch . I . . . IV . . . I I 4

Salvia glutinosa L. I . . . . III IV III II III IV 7

Arisarum proboscideum 

(L.) Savi . . . . . . . III . . . 1

Arum maculatum L. . . . . . . . V . . . 1

Stellaria holostea L. . II . II . . . . V I . 4

Cytisus villosus Pourret . . . . . III . . III IV . 3

Teucrium siculum Rafin. . . . . . III . . . III . 2

Epipactis purpurata Sm. . . . . . I . . . I . 2

Veronica urticifolia Jacq. . . . . . I . . . I . 2

Listera ovata (L.) R.Br. . . . I . . IV . . III IV 4

Knautia drymeia Heuffel . . . . . . . . III II IV 3

Viola odorata L. II . . I . . . . . . V 3

Ranunculus nemorosus DC. . . . . . . . . . . I 1

Aruncus dioicus (Walter) . . . . . . . . . . I 1

Hieracium lachenalii 

Gmelin . . . . . . . . . . I 1

Viola canina L. . . . . . . . . . . I 1

Pulmonaria apennina 

Cristof. & Puppi I IV III IV V I III III V II IV 11

Rosa arvensis Hudson IV V V V V IV V V V IV V 11

Char. and diff. Species of the ass. Cytiso villosi-Quercetum cerris and of the subass. 

stellarietosum holostei

Char. and diff. species of the ass. Cytiso villosi-Quercetum cerris and of the subass. 

cytisetosum villosi 

Char. and diff. species of the ass. Listero ovatae-Quercetum cerris

Char. and diff. species of the ass.  Melico uniflorae-Quercetum cerridis

Char. and diff. species of the all.  Physospermo-Quercion cerris and of the suball. 

Pulmonario apenninae-Carpinenion betuli 

Char. and diff. species of the ass. Carici sylvaticae-Quercetum cerris and of the subass. 

caricetosum sylvaticae

Char. and diff. species of the ass. Centaureo montanae-Carpinetum betuli 

Char. and diff. species of the ass. Aremonio agrimonioidis-Quercetum cerris

Char. and diff. species of the ass. Veronico officinalis-Quercetum cerridis

Char. and diff. species of the ass. Cytiso villosi-Quercetum cerris subass. aceretosum 

obtusati

Char. and diff. species of the ass. Salvio glutinosae-Quercetum cerris and of the subass. 

arisaretosum
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The woods of the alliance Tilio platyphylli-Acerion 
pseudoplatani 

In Italy, ravine woods included in the alliance Tilio-
Acerion are diffused across the Alpine arc, whereas in 
the Apennines, they are a lot rarer and become spora-
dic in the south, where they are very poor in species 
with a central European distribution range. For the 
northern and central Apennines, the endemic Apenni-
ne-Balkan suballiance Ostryo-Tilienion of Tilio-Ace-
rion has been described recently (Košir et al., 2008). 
In the southern Apennines, there are  two  distinct 
syntaxa: the suballiance Tilio-Ostryenion included in 
the alliance Teucrio siculi-Quercion cerris, which in-
cludes the thermophilous ravine woods of Calabria, 
which are in chain contact with holm oak woods; and 
the alliance Lauro nobilis-Tilion platyphylli, which has 
been described for the Gargano peninsula (Biondi et 
al., 2008b) for the meso-hygrophilous ravine woods. 

In the study area, these ravine woods are not very 
common.

Maple ravine woods are widely diffuse for the calca-
reous massifs of central Europe, and these are included 
in the association Phyllitido-Aceretum pseudoplatani 
Moor 1952. This association mainly occurs in the lo-
wer supratemperate bioclimatic belt, but can spread 
down into the mesotemperate bioclimatic belt if the 
wet edaphic conditions are preserved. The composi-
tion of the arboreal layer includes Acer pseudoplata-
nus, Fraxinus excelsior and Tilia platyphyllos, with a 
contribution of Ulmus glabra. The herbaceous layer 
includes calciphilous and glareicolous species (Clot, 
1990). 

These woods in the central Apennines occupy the 
same ecological position as the previous association, 
with respect to which they have significant structural 

Sedum cepaea L. II . . . . I . . . I I 4

Cruciata laevipes Opiz . III . . I III . . . . I 4

Epilobium montanum L. . I . . . I . . . II I 4

Thalictrum aquilegifolium L. . . I . I I . . II . . 4

Coronilla emerus L. ssp. 

emeroides (Boiss. et 

Spruner) Hayek . . . . . I . II . I I 4

Teucrium chamaedrys L. II . . . . . . . II . I 3

Vicia cracca L. I . . . . I . . . I . 3

Hypericum montanum L. . II . . . . . . . I I 3

Campanula rapunculus L. II . . . . . . . . III I 3

Trifolium ochroleucum 

Hudson I . . . . . . . II III . 3

Trifolium medium L. I . . . . . . . . II I 3

Campanula persicifolia L. I . . . . . . . . I I 3

Silene vulgaris (Moench) 

Garcke II . . . . I . . II . . 3

Cytisus sessilifolius L. . I . I . . . . . . II 3

Helleborus foetidus L. . . . II . II . . . I . 3

Galium aparine L. . . . III . . . . . II II 3

Buglossoides 

purpurocaerulea (L.) 

Johnston . . . I . I . . . . I 3

Rumex sanguineus L. . . . I II . . . . . I 3

Urtica dioica L. . . . . I I . . . I . 3

Lapsana communis L. ssp. 

communis . . . . III I . . . . I 3

Chaerophyllum aureum L. . . . . III I . . . . I 3

Aquilegia vulgaris L. . . . . . . . . II I I 3

Primula vulgaris Hudson . V IV IV V III IV V II IV V 10

Lathyrus venetus (Miller) 

Wohlf. . V III II II III III V III I III 10

Lilium bulbiferum L. ssp. 

croceum (Chaix) Baker . III II II II I IV III V I I 10

Luzula forsteri (Sm.) DC. II V . . III IV V III III IV II 9

Tamus communis L. II . I III III III V IV III II . 9

Cephalanthera 

damasonium (Miller) 

Druce II II . I I . II II III I I 9

Acer obtusatum W. et K. II IV IV III II V III IV . . II 9

Campanula trachelium L. . III . I IV IV II III V I II 9

Lonicera caprifolium L. . III V V IV IV V V IV . V 9

Fraxinus ornus L. IV II I II . IV III . III III . 8

Ostrya carpinifolia Scop. III I . . . V IV III II II II 8

Bromus ramosus Hudson . . III I . I III III III III V 8

Mycelis muralis (L.) . II I II V IV . . III IV III 8

Euphorbia amygdaloides L. . III III III IV V . . IV III I 8

Hepatica nobilis Miller . V III I I III II IV . . I 8

Epipactis helleborine (L.) 

Crantz ssp. Muelleri II . I II . II . . IV III III 7

Sorbus torminalis (L.) . II V I . I II . III I . 7

Solidago virgaurea L. ssp. 

virgaurea . II I . I II II V . . I 7

Digitalis micrantha Roth III . . . II III . . II III II 6

Neottia nidus-avis (L.) L. . II II III . I . . II II III 7

Malus sylvestris Miller . II I I II III . III . . III 7

Euonymus europaeus L. . IV I III I . II III . . . 6

Helleborus bocconei Ten. II II II . V . IV IV . . . 6

Quercus pubescens Willd. II II . . . I . . . I I 5

Rubus canescens DC. II . . . I I . . . . I 4

Hieracium sylvaticum (L.) II II . . I . . . . . I 4

Rubus caesius L. . I V . V IV . . . . . 4

Melittis melissophyllum L. . III I I . I . . . . . 4

Laburnum anagyroides 

Medicus . II . . . I . . . II I 4

Sorbus domestica L. . II . . . . . . . I I 3

Castanea sativa Miller IV . . . . II . . . . II 3

Stachys officinalis (L.) I . II . . . . . . . I 3

Pyrus communis L. . . . . . I . . IV II . 3

Polypodium vulgare L. . . . . . I . . . . I 2

Ornithogalum pyrenaicum L. . I . I . . . . . . I 3

Oenanthe pimpinelloides L. I I . . . . . . . . . 2

Ruscus aculeatus L. I I . . . . . . . . . 2

Cephalanthera rubra (L.) . I . . . . . . . . I 2

Viburnum lantana L. . . II . . . . . . . I 2

Serratula tinctoria L. . . I . . . . . . . I 2

Lathyrus niger (L.) Bernh. . . II . . . . II . . . 2

Carpinus orientalis Miller . . . I . I . . . . . 2

Acer monspessulanum L. . . . I . . . . . . . 1

Sambucus nigra L. . . . . I . . . . . . 1

Hieracium racemosum W. . . . . . I . . . . I 2

Ulmus minor Miller pl. . . . . . I . . . . I 2

Carex digitata L. . . . . . . . II . . . 1

Other species

Fragaria vesca L. II V I II V V IV IV IV V V 11

Prunus spinosa L. IV I I . IV III IV V II III IV 10

Cornus sanguinea L. III I II III II III V V V . III 10

Clematis vitalba L. IV . . II III II IV III II III V 9

Juniperus communis L. IV I I . . II II II IV IV IV 9

Pteridium aquilinum (L.) IV II . I II IV III V . V II 9

Crataegus monogyna Jacq. IV III III IV V IV V V . . V 9

Vicia sepium L. II . I II III IV . III III I I 9

Geum urbanum L. . II . III III III II II IV V V 9

Brachypodium rupestre 

(Host) R. et S. ssp. rupestre V . I . . I III II V I I 8

Carex flacca Schreber ssp. 

flacca IV . I . I II II II . III I 8

Silene italica (L.) Pers. IV I . . I II . . II II I 7

Rubus ulmifolius Schott IV . . . I II III IV . II I 7

Ranunculus lanuginosus L. I . . II III III . . III II III 7

Veronica chamaedrys L. . . I . I I II . II IV III 7

Rubus hirtus W. et K. . . . V I II II . III III V 7

Dactylis glomerata L. III . . . . II II . III IV IV 6

Clinopodium vulgare L. II I I . II IV . . . . III 6

Rosa canina L. sensu 

Bouleng. IV . . . . I III III II . . 5

Genista tinctoria L. ssp. 

tinctoria II . . . . I . . II II I 5

Geranium robertianum L. . . . II V II . . II . IV 5

Cytisus scoparius (L.) Link III . . . II II . . . II III 5

Ligustrum vulgare L. . II V V . . II . . . I 5

Prunella vulgaris L. I . . . II . . . . II I 4



similarity, although they differ in their floristic compo-
sition, which reflects their more southern location. For 
this reason, the association Aceretum obtusati-pseu-
doplatani Biondi, Casavecchia, Pinzi, Allegrezza & 
Baldoni 2002 has been described (Biondi et al., 2002), 
which is characterised by species with an eastern di-
stribution range, such as: Acer obtusatum, Asperula 
taurina, Glechoma hirsuta, Corydalis cava, Cardami-
ne enneaphyllos and Galanthus nivalis. 

In the arenaceous central Apennines (the Laga For-
mation), the association Ornithogalo sphaerocarpi-
Aceretum pseudoplatani Taffetani 2000 has been 
described, which occurs in the mountain complex of 
Ascensione (Taffetani, 2000). This association is cha-
racterised by the presence of: Euonymus latifolius, 
Saxifraga rotundifolia and Ornithogalum sphaerocar-
pum, a ruderal species of the Liliaceae family with a 
southeastern European distribution range. 

The maple woods in the study area, to which those 
already published for the Tyrrhenian side of the same 
area (Viciani et al., 2002) have been added, have been 
compared with the Apennine associations cited. This 
comparison has revealed the originality of these wo-
ods, and therefore a new association has been descri-
bed, for which two different aspects can be seen, cor-
responding to two distinct subassociations.

CARDAMINO HEPTAPHYLLAE-ACERETUM 
PSEUDOPLATANI  ass. nova (holotypus rel. n. 4 of 
Table 11)
subass. cardaminetosum heptaphyllae subass. nova 
(subass. typicum)

In the Alpe della Luna area, maple ravine woods 
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Fig. 27 - Dendrogram comparing the Ostrya carpinifolia 
woods of the following associations: 1. Anemono trifoliae-
Ostryetum carpinifoliae, 2. Lamiastro-Ostryetum, 3. Sileno 
dioicae-Ostryetum, 4. Aceri obtusati-Quercetum cerris, 5. 
Aceri obtusati-Quercetum cerris, 6. Scutellario-Ostryetum 
subass. cytisetosum villosi, 7. Scutellario-Ostryetum subass. 
fagetosum sylvaticae, 8. Scutellario-Ostryetum subass. car-
pinetosum orientalis, 9. Hieracio murori-Ostryetum carpi-
nifoliae subass. asparagetosum acutifolii, 10. Hieracio mu-
rori-Ostryetum carpinifoliae subass. hieracietosum murori, 
11. Hieracio murori-Ostryetum carpinifoliae subass. carpi-
netosum betuli, 12. Hieracio murori-Ostryetum carpinifoliae 
subass. fagetosum sylvaticae. 

Tab. 5 - Aceri obtusati-Quercetum cerridis Ubaldi 1980
Relevé number 1 2 3 4
Area (m2) 200 250 260 300
Coverage (%) 90 95 95 100
Slope (%) 15 15 20 25
Exposure NNE NE SSE NE
Tree layer (m) 18 13 15 15
Substratum (MA=marly-arenaceous; M=marly) MA M MA M
Altitude (m a.s.l. ) 846 650 1039 945

Quercus cerris L. 5.5 4.4 5.5 5.5 4
Acer obtusatum W. et K. 1.2 1.1 1.1 1.2 4
Pyrus pyraster Burgsd. 1.2 +.2 1.1 + 4
Solidago virgaurea L. ssp. virgaurea 1.1 1.1 + + 4
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker 1.2 1.1 + + 4
Fraxinus ornus L. + 1.1 + + 4
Ostrya carpinifolia Scop. 1.2 1.1 1.1 + 4
Daphne laureola L. 1.1 2.2 1.1 1.1 4
Primula vulgaris Hudson ssp. vulgaris 2.2 2.2 2.2 + 4
Carex sylvatica Hudson 1.2 +.2 +.2 . 3
Lilium bulbiferum L. ssp. croceum (Chaix) Baker + + + . 3
Cornus mas L. +.2 2.2 . + 3
Astragalus glycyphyllos L. + . 1.1 . 2
Sorbus aria (L.) Crantz + . 1.1 . 2

Euphorbia amygdaloides L. 2.2 1.1 1.1 +.2 4
Rosa arvensis Hudson 1.2 1.1 2.2 1.1 4
Melica uniflora Retz. 1.2 2.2 + 4.4 4
Festuca heterophylla Lam. 2.3 1.1 1.1 +.2 4
Mycelis muralis (L.) Dumort. + + + . 3
Fagus sylvatica L. + . +.2 + 3
Euphorbia dulcis L. + . + + 3
Crataegus laevigata (Poir.) DC. 1.2 1.1 . . 2
Aegopodium podagraria L. +.2 . + . 2
Pulmonaria apennina Cristof. & Puppi 1.2 . . +.2 2
Brachypodium sylvaticum (Hudson) Beauv. . . 1.2 + 2
Sorbus torminalis (L.) Crantz . + + . 2
Sanicula europaea L. 2.2 . . . 1
Geranium nodosum L. 1.2 . . . 1
Polystichum setiferum (Forsskal) Woynar +.2 . . . 1
Anemone trifolia L. ssp. trifolia +.2 . . . 1
Galium odoratum (L.) Scop. +.2 . . . 1
Poa nemoralis L. + . . . 1
Bromus ramosus Hudson + . . . 1
Aremonia agrimonoides (L.) DC. + . . . 1
Fraxinus excelsior L. . 2.2 . . 1
Lonicera xylosteum L. . 2.2 . . 1
Euonymus latifolius (L.) Miller . 1.1 . . 1
Acer pseudoplatanus L. . . +.2 . 1
Laburnum alpinum (Miller) Berchtold et Presl (pl.) . . + . 1
Cardamine chelidonia L. . . . +.2 1
Ilex aquifolium L. . . . + 1
Carpinus betulus L. . . . + 1

Viola reichenbachiana Jordan ex Boreau 2.2 +.2 2.2 1.1 4
Lonicera caprifolium L. 1.2 +.2 1.1 + 4
Acer campestre L. 1.2 . 1.1 1.1 3
Hedera helix L. 1.2 2.2 . 1.1 3
Potentilla micrantha Ramond 1.2 . + + 3
Campanula trachelium L. + + + . 3
Clematis vitalba L. + . 1.1 + 3
Lathyrus venetus (Miller) Wohlf. + 1.1 . +.2 3
Ajuga reptans L. +.2 . . + 2
Luzula forsteri (Sm.) DC. + . . . 1
Hepatica nobilis Miller . 2.3 . . 1
Melittis melissophyllum L. . 1.1 . . 1
Sorbus domestica L. . + . . 1
Corylus avellana L. . . 2.2 . 1
Tamus communis L. . . + . 1
Cephalanthera damasonium (Miller) Druce . . + . 1
Rubus caesius L. . . . + 1

Other species
Cruciata glabra (L.) Ehrend. + +.2 +.2 + 4
Prunus spinosa L. +.2 +.2 + + 4
Clinopodium vulgare L. + + + + 4
Dactylis glomerata L. + + +.2 + 4
Brachypodium rupestre (Host) R. et S. ssp. rupestre + + +.2 . 3
Galium mollugo L. + +.2 . + 3
Digitalis micrantha Roth + 1.2 . + 3
Fragaria vesca L. +.2 . 1.1 + 3
Crataegus monogyna Jacq. +.2 . 1.1 1.1 3
Salvia glutinosa L. 1.2 . + + 3
Silene italica (L.) Pers. + +.2 . . 2
Rosa canina L. sensu Bouleng. 1.2 . 1.1 . 2
Carex flacca Schreber ssp. flacca . 2.2 1.1 . 2
Peucedanum oreoselinum (L.) Moench . +.2 + . 2
Cornus sanguinea L. . +.2 . +.2 2
Vicia sepium L. . . 1.1 +.2 2

Sporadic species 6 6 4 5

P
re

se
n
ce

s

Char. and diff.  species of the ass. of the suball. Laburno-Ostryenion  and the all. Carpinion 

orientalis

Char. species  of the order Fagetalia sylvaticae 

Char. species of the order Quercetalia pubescentis  and the class Querco-Fagetea 
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Tab. 6 - Agropyro canini-Coryletum avellanae Ubaldi 1988

occur both on the western Tuscany slopes and on the 
eastern Marche slopes. Table 11 shows the analysis 
obtained by the combination of the relevés of maple 
woods of the Tuscany slopes (three relevés) with tho-
se of the Marche slopes (six relevés). This has led to 
the definition of the new association Cardamino hep-
taphyllae-Aceretum pseudoplatani. This association 
groups together the mesophilous woods of the lower 
mesotemperate bioclimatic belt, which are dominated 
by Acer pseudoplatanus and secondarily by A. pla-
tanoides, A. obtusatum, Tilia platyphyllos and Ulmus 

glabra, with a large contingent of nemoral herbaceous 
species of the order Fagetalia, such as Cardamine 
heptaphylla, C. bulbifera, Lilium martagon, Festuca 
heterophylla, Pulmonaria apennina, Polygonatum 
multiflorum, Galium odoratum and Polystichum seti-
ferum.  

The characteristic and differential species of this new 
association are: Cardamine heptaphylla, C. ennea-
phyllos, C. kitaibelii, Geranium nodosum, Moehringia 
trinervia, Paris quadrifolia, Silene dioica, Stellaria 
holostea, Actaea spicata, Arum maculatum, Polysti-
chum setiferum, Galium odoratum and Adoxa moscha-
tellina. 

These woods occur on the Marche side along the ea-
stern slopes of Monte Sodo Pulito with northern expo-
sure, on marly-arenaceous substrates that are rich in 
a silty-clay matrix, under sub-plain or semi-impluvial 
conditions, on well developed soils. They are in chain 
contact with beech woods of the association Carda-
mino heptaphyllae-Fagetum. Considering the uneven 
morphology of the Adriatic slopes, these woods are 
not very common in the territory, and they preferen-
tially develop on the deposits from ancient landslides. 
From the point of view of their syntaxonomic classifi-
cation, the association belongs to the Apennine-Balkan 
suballiance Ostryo-Tilienion.

CARDAMINO HEPTAPHYLLAE-ACERETUM 
PSEUDOPLATANI  ass. nova subass. aceretosum 
obtusati (holotypus rel. n. 6 of Table 11) subass. nova

The subassociation aceretosum obtusati is differen-
tated by Acer obtusatum, Daphne laureola, Viola rei-
chenbachiana, Pulmonaria apennina, Acer campestre, 
Sanicula europaea, Salvia glutinosa, Mycelis muralis, 
Viola alba subsp. dehnhardtii, Euphorbia amygdaloi-
des, Saxifraga rotundifolia, Primula vulgaris, Tamus 
communis, Polystichum aculeatum, Luzula sylvatica 
and Brachypodium sylvaticum. It represents the maple 
woods of the upper mesotemperate bioclimatic belt, 
which are in chain contact with the mixed woods do-
minated by Quercus cerris and Ostrya carpinifolia.

The hygrophilous woods
In the study area, there are several relatively small 

streams that host different kinds of hygrophilous woo-
dlands at different evolutionary stages.

SALICETUM APENNINAE Pedrotti, Spada & Conti 
1996 (Table 12) 

This is an azonal hygrophilous association that was 
described for the first time in an area of the Abruzzo 
National Park. This includes woodlands that occur in 
the impluvial areas, where during the periods of strong 
rainfalls there are large quantities of running water, 

Relevé number 1 2
Area (m2) 80 60
Coverage (%) 100 100
Slope (%) 6 3
Exposure NNE NW
Tree layer (m) 7 6
Substratum (MA=marly-arenaceous) MA MA
Altitude (m a.s.l. ) 992 940

Aegopodium podagraria L. 3.3 2.3 2
Cardamine heptaphylla (Vill.) O. E. Schulz 2.2 1.1 2
Thalictrum aquilegifolium L. + 1.1 2
Acer pseudoplatanus L. +.2 . 1
Asperula taurina L. . + 1

Geranium nodosum L. 2.2 2.2 2
Pulmonaria apennina Cristof. & Puppi 1.1 1.1 2
Campanula trachelium L. + . 1

Char. species  of the order Fagetalia sylvaticae 
Corylus avellana L. 5.5 5.5 2
Melica uniflora Retz. 2.2 +.2 2
Stellaria nemorum L. ssp. glochidisperma Murb. 1.1 1.1 2
Circaea lutetiana L. 1.1 1.1 2
Actaea spicata L. 3.3 . 1
Festuca heterophylla Lam. 2.2 . 1
Crataegus laevigata (Poir.) DC. 1.1 . 1
Carex sylvatica Hudson 1.1 . 1
Moehringia trinervia (L.) Clairv. 1.1 . 1
Cardamine bulbifera (L.) Crantz 1.1 . 1
Scilla bifolia L. 1.1 . 1
Brachypodium sylvaticum (Hudson) Beauv. +.2 . 1
Milium effusum L. + . 1
Lilium martagon L. + . 1
Fagus sylvatica L. (pl.) + . 1
Prenanthes purpurea L. + . 1

Lamiastrum galeobdolon (L.) L. ssp. flavidum (F. 

Hermann) A. Love & D. Love . 1.1 1
Polystichum setiferum (Forsskal) Woynar . 1.1 1
Silene dioica (L.) Clairv. . +.2 1

Viola reichenbachiana Jordan ex Boreau 2.2 1.1 2
Primula vulgaris Hudson 1.1 1.1 2
Mycelis muralis (L.) Dumort. + 1.1 2
Daphne laureola L. 1.1 + 2
Euphorbia amygdaloides L. 1.1 . 1
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker +.2 . 1
Solidago virgaurea L. ssp. virgaurea +.2 . 1
Ajuga reptans L. + . 1
Lilium bulbiferum L. ssp. croceum (Chaix) Baker + . 1
Prunus avium L. + . 1
Potentilla micrantha Ramond + . 1
Sanicula europaea L. . 1.1 1
Vicia sepium L. . +.2 1

Other species
Helleborus bocconei Ten. + +.2 2
Clematis vitalba L. + +.2 2
Carduus personata (L.) Jacq. ssp. personata + + 2
Crataegus monogyna Jacq. (pl.) 1.1 . 1
Geranium robertianum L. +.2 . 1
Sambucus nigra L. (pl.) + . 1

Heracleum sphondylium L. ssp. ternatum (Velen.) 

Brummit + . 1
Geum urbanum L. + . 1
Digitalis micrantha Roth + . 1
Impatiens noli-tangere L. . 1.1 1
Senecio fuchsii Gmelin . +.2 1

Char. species of the all. Physospermo-Quercion cerris and diff. species

of the suball. Pulmonario apenninae-Carpinenion betuli 

P
re

se
n
ce

s

Char. and diff. species of the ass. Agropyro canini-Coryletum avellanae 

Char. species of the class Querco-Fagetea 



and where the soil is waterlogged for most of the year. 
In the study area, this association appears as small 
nuclei that are generally in chain contact with beech 
woods. These occur discontinuously along the eastern 
slopes of Monte Finocchio, Poggio Pratin del Bravo 
and Poggio Alto.

These woods have a specific nemoral cortège that is 

112 S. Casavecchia et al.

Tab. 7 - Geranio nodosi-Carpinetum betuli Pedrotti, Ballelli 
& Biondi 1982

composed of hygrophilous and hydrophilous species, 
such as: Equisetum telmateja, Carex pendula and Pe-
tasites hybridus.

SALICETUM ALBAE Soó 1930 em. Moor 1958 

This is a pioneer azonal phytocoenosis that occurs on 
sandy-clay riversides and in such riverbeds, where it 
is always in direct contact with the water-course, and 
it can resist the long periods of immersion of the roots 
during the frequent river flooding. This association oc-
curs discontinuously along River Auro and along its 
right tributary, River Val Pellico. The substrate is little 
evolved and is poor in nutrients. 

The characteristic species are: Salix alba, Populus 
nigra, Salix purpurea and S. eleagnos.

SALIX PURPUREA ssp. LAMBERTIANA community 
(Table 13) 

These are azonal small nuclei that occur in the lo-
wer supratemperate bioclimatic belt, and as for the 
previous association, they are located at the edges of 
ditches that are periodically flooded by rain water by 
the defrosting of the spring snow.

The differential species is Salix purpurea subsp. lam-
bertiana. This Salix purpurea ssp. lambertiana com-
munity occurs on the eastern side of Monte Finocchio, 
at about 950 m to 1,000 m a.s.l., and under conditions 
of slope break-up, which is important for their inde-
pendent evolution and structure, with respect to the 
beech woods.

The shrub vegetation
This term refers to plant formations described in the 

literature as mantle vegetation, and as hedge, shrub or 
shrubbery vegetation (Biondi et. al., 1988), and these 
consist of phanerophytes and nanophanerophytes that 
occur in the Mediterranean and Euro-Siberian regions. 
These vegetation typologies are related to deciduous 
woods, and they are included in the Rhamno-Prunetea 
class.

In the study area, these mantle and shrub formations 
are not very common, as the area is mainly occupied 
by dense and wide wood formations that are in direct 
contact with the grasslands that are still used intensive-
ly for animal grazing. These comprise small shrub for-
mations that have originated through the abandonment 
of grasslands and agricultural areas, and they are in 
the less favoured areas, in terms of the morphological 
aspects.

This shrub vegetation has been found in the meso-
temperate bioclimatic belt, in dynamic series with Ost-
rya carpinifolia and Quercus cerris woods, and this is 
included in the alliance Cytision sessilifolii. This also 
occurs in the lower supratemperate bioclimatic belt, 

Relevé number 1 2
Area (m2) 100 150
Coverage (%) 85 100
Slope (%) 5 60
Exposure - SE
Tree layer (m) 3 3
Substratum (PA=mpebbly-arenaceous) PA PA
Altitude (m a.s.l. ) 550 660

Carpinus betulus L. 1.1 1.1 2
Geranium nodosum L. + + 2
Prunus avium L. . 2.2 1

Campanula trachelium L. . +.2 1
Crataegus laevigata (Poir.) DC. . +.2 1

Arum maculatum L. + +.2 2
Corydalis cava (L.) Schweigg. et Koerte + . 1
Melica uniflora Retz. . 1.1 1
Festuca heterophylla Lam. . + 1
Euphorbia dulcis L. . + 1
Asperula taurina L. . + 1
Hieracium sylvaticum (L.) L. . +.2 1
Cardamine bulbifera (L.) Crantz + +.2 2
Euphorbia amygdaloides L. +.2 . 1

Corylus avellana L. 3.3 4.4 2
Acer campestre L. 1.1 1.1 2
Rubus caesius L. 1.1 +.2 2
Symphytum tuberosum L. +.2 + 2
Mycelis muralis (L.) Dumort. + +.2 2
Primula vulgaris Hudson + + 2
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker + + 2
Tamus communis L. + + 2
Cornus mas L. + . 1
Sanicula europaea L. . +.2 1
Hepatica nobilis Miller . +.2 1
Daphne laureola L. . + 1
Fraxinus ornus L. . + 1
Orchis maculata L. ssp. fuchsii (Druce) Hylander . + 1
Hedera helix L. . + 1
Acer obtusatum W. et K. . + 1
Potentilla micrantha Ramond . + 1

Other species 
Clematis vitalba L. +.2 1.1 2
Galium mollugo L. +.2 + 2
Urtica dioica L. + + 2
Rosa canina L. sensu Bouleng. + + 2
Cornus sanguinea L. + + 2
Petasites hybridus (L.) Gaertn.. Meyer et Sch. 2.2 . 1
Salix purpurea L. 2.2 . 1
Crataegus monogyna Jacq. (pl.) 1.1 . 1
Salix alba L. 1.1 . 1
Sambucus nigra L. (pl.) +.2 . 1
Lonicera caprifolium L. + . 1
Peucedanum verticillare (L.) Koch + . 1
Ranunculus bulbosus L. ssp. aleae + . 1
Galium album Miller + . 1
Euonymus europaeus L. . 1.1 1

Asplenium trichomanes L. ssp. quadrivalens D. E. Meyer . +.2 1
Aegopodium podagraria L. . +.2 1
Ballota nigra L. subsp. foetida (Vis.) Hayek . +.2 1
Brachypodium rupestre (Host) R. et S. ssp. rupestre . +.2 1
Cruciata laevipes Opiz . +.2 1
Polypodium interjectum Shivas . + 1
Epilobium hirsutum L. . + 1
Epipactis palustris (Miller) Crantz . + 1
Equisetum telmateja Ehrh. . + 1
Eupatorium cannabinum L. . + 1

Char. species  of the order Fagetalia sylvaticae  and of the class Querco-Fagetea 

Char. species of the all. Physospermo-Quercion cerris and diff. species of the suball.

Pulmonario apenninae-Carpinenion betuli 
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s

Char. and diff. species of the ass.

Charact. and diff. species of the order Fagetalia 



in dynamic contact with the beech woods, and is the-
refore attributed to the alliance Berberidion vulgaris. 
Moreover, a community dominated by Salix caprea 
has been found, which is included in the order Sambu-
cetalia racemosae.

SPARTIO JUNCEI-CYTISETUM SESSILIFOLII Bion-
di, Allegrezza & Guitian 1988 

The association occurs in the upper mesotemperate 
bioclimatic belt, and it spreads into the lower supra-
temperate bioclimatic belt, where it forms the mantle 
of xerophilous woods with heliophilous species, and 
is moderately demanding in terms of the edaphic and 
nutrient content. 

The characteristic species of this association are: 
Cytisus sessilifolius, Coronilla emerus ssp. emeroides, 
Spartium junceum, Lonicera etrusca, Juniperus oxyce-
drus subsp. oxycedrus.

This association is widespread on ridges away from 
the fall line, on arenaceous substrates, and is prevalen-
tly in contact with woods of Ostrya carpinifolia of the 
association Sileno dioicae-Ostryetum carpinifoliae. It 
forms both the mantle of the woods and the shrubby 
recolonisation of uncultivated areas, representing the 
first step in the natural recovery of the potential vege-
tation. 

In the study area, there are three main variants: those 
of Cytisus sessilifolius, Spartium junceum, and Juni-
perus communis. These different typologies are con-
sidered as variants of the same association (Biondi et 
al., 1988).

SPARTIO JUNCEI-CYTISETUM SESSILIFOLII Bion-
di, Allegrezza & Guitian 1988 Cytisus sessilifolius va-
riant (Table 14; rel. 1-2). 

This variant is in contact with the Ostrya carpinifolia 
and Quercus cerris woods of the upper mesotemperate 
bioclimatic belt, and the mantles develop with a domi-
nance of Cytisus sessilifolius. In the study area, they 
are related to the mesophilous turkey oak woods of the 
association Veronico officinalis-Quercetum cerridis.  

SPARTIO JUNCEI-CYTISETUM SESSILIFOLII 
Biondi, Allegrezza & Guitian 1988 variant Juniperus 
communis (Table 14; rel. 3-4). 

This variant is found in the upper mesotemperate 
bioclimatic belt, where Juniperus communis tends to 
form small shrubby formations. These are in contact 
with the Ostrya carpinifolia woods of the association 
Sileno dioicae-Ostryetum carpinifoliae that occur on 
steep slopes with very superficial soils. In the study 
area, this phytocoenoses is found near Lago del Sole, 
and near to Cà Scanella. 

SPARTIO JUNCEI-CYTISETUM SESSILIFOLII 
Biondi, Allegrezza & Guitian 1988 Spartium junceum 
variant (Table 14; rel. 5-6). 

This variant occurs from the lower altitudes of the 
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Tab. 8 - Fraxino excelsioris-Aceretum obtusati Ubaldi & 
Speranza 1985

Relevé number 1 2
Area (m2) 200 200
Coverage (%) 100 100
Slope (%) 5 30
Exposure E NNE
Tree layer (m) 19 15
Substratum (Mar=marly-clay) Mar Mar
Altitude (m a.s.l. ) 984 961

Fraxinus excelsior L. 5,5 4.5 2
Acer pseudoplatanus L. 1,1 1.2 2
Cardamine heptaphylla (Vill.) O. E. Schulz 1,1 2.2 2
Geranium robertianum L. 1,2 +.2 2
Geranium nodosum L. 1,1 1.2 2
Cardamine bulbifera (L.) Crantz 2,2 + 2
Corydalis cava (L.) Schweigg. et Koerte 1.1 . 1

Pulmonaria apennina Cristof. & Puppi 1,1 2.2 2
Acer campestre L. 2.2 3.3 2
Daphne laureola L. +.2 + 2
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker 1.2 1.2 2
Helleborus bocconei Ten. +.2 1.1 2
Orchis maculata L. ssp. fuchsii (Druce) Hylander +.2 + 2
Rosa arvensis Hudson +.2 + 2
Primula vulgaris Hudson . 1.2 1
Cornus mas L. . +.2 1
Pyrus pyraster Burgsd. . + 1
Festuca heterophylla Lam. . 2.2 1
Campanula trachelium L. . + 1

Silene dioica (L.) Clairv. + 2.2 2
Brachypodium sylvaticum (Hudson) Beauv. +.2 +.2 2
Mycelis muralis (L.) Dumort. +.2 + 2
Aegopodium podagraria L. 1.1 2.3 2
Ranunculus lanuginosus L. 1.1 1.2 2
Cardamine enneaphyllos (L.) Crantz 3.3 . 1
Asperula taurina L. 2.2 . 1
Arum maculatum L. 1.1 . 1
Adenostyles australis (Ten.) Nyman +.2 . 1
Lysimachia punctata L. +.2 . 1
Stellaria nemorum L. ssp. glochidisperma Murb. . 2.3 1
Moehringia trinervia (L.) Clairv. . 2.2 1
Carex sylvatica Hudson . 2.2 1
Milium effusum L. . 1.2 1
Salvia glutinosa L. . 1.2 1
Taxus baccata L. . + 1
Daphne mezereum L. . + 1
Euphorbia dulcis L. . + 1
Paris quadrifolia L. . +.2 1
Melica uniflora Retz. . +.2 1
Myosotis sylvatica Hoffm. . +.2 1

Sanicula europaea L. +.2 + 2
Ajuga reptans L. 1.1 . 1
Symphytum tuberosum L. 1.1 . 1
Tamus communis L. +.2 . 1
Rubus caesius L. +.2 . 1
Crataegus monogyna Jacq. . 2.2 1
Bromus ramosus Hudson . 1.2 1
Viola reichenbachiana Jordan ex Boreau . 1.2 1
Carex digitata L. . + 1

Other species
Equisetum telmateja Ehrh. 2.2 1.2 2
Chaerophyllum aureum L. 1.1 + 2
Geum urbanum L. +.2 + 2
Arctium minus (Hill) Bernh. +.2 1.2 2
Carduus personata (L.) Jacq. ssp. personata +.2 1.2 2
Dactylis glomerata L. + + 2
Urtica dioica L. +.2 2.3 2

Sporadic species 7 16

Char. species  of the order Fagetalia sylvaticae 

Char. species of the class Querco-Fagetea 
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Char. and diff. species of the ass. Fraxino excelsioris-Aceretum obtusati  

Char. and diff. species of the suball. Pulmonario-Carpinenion betuli  and of the all. 

Physospermo-Quercion cerris
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Tab. 10 - Synoptic table of Ostrya carpinifolia associations

Associations 1 2 5 3 6 4 7 8 9 10 11 12 Presences

Serratula tinctoria L. II . . . . . . . . . . . 1

Rosa sempervirens L. I . . . . . . . . . . . 1

Arum maculatum L. I . . . . . . . . . . . 1

Vincetoxicum hirundinaria Medicus cfr. I . . . . . . . . . . . 1

Asparagus tenuifolius Lam. I . . . . . . . . . . . 1

Quercus dalechampii Ten. I . . . . . . . . . . . 1

Viburnum lantana L. I V . . . . II . . . . . 3

Lamiastrum galeobdolon (L.) Ehrend. et Polatschek . III . . . . . . . I III . 3

Pulmonaria vallarsae Kerner . IV II . . . . . . . . . 2

Sesleria italica (Pamp.) Ujhelyi . III . . . . . . . . . . 1

Doronicum columnae Ten. . II . . . . . . . . . . 1

Asperula taurina L. . II . . . . . . . . . . 1

Hordelymus europaeus (L.) Harz . I . . . . . . . . . . 1

Milium effusum L. . I . . . . . . . . . . 1

Pimpinella major (L.) Hudson . I . . . . . . . . . . 1

Senecio nemorensis L. . I . . . . . . . . . . 1

Ranunculus nemorosus DC. . I IV . . . . . . . . . 2

Orchis maculata L. ssp. fuchsii (Druce) Hylander II . V I II . . . . I II II 7

Orchis purpurea Hudson I I V . . II . II I I . . 7

Orchis mascula L. . . II . . . . . . . . . 1

Bunium bulbocastanum L. . . II . . . . . . . . . 1

Silene nutans L. . . II . . . . . . . . . 1

Anemone trifolia L. V III IV I . . . . . . . . 4

Silene dioica (L.) Clairv. . . . II . . . . . . . . 1

Galium mollugo L. . . . II . . . . . . . . 1

Cardamine heptaphylla (Vill.) O. E. Schulz . . . I . . . . . . . . 1

Ilex aquifolium L. . . . I . . . . . . . . 1

Taxus baccata L. . . . I . . . . . . . . 1

Prenanthes purpurea L. . . . I . . . . . . . . 1

Limodorum abortivum (L.) Swartz . . . I . . . . . . . . 1

Senecio brachychaetus DC. limit. Cuf. . . . I . . . . . . . . 1

Epilobium montanum L. . . . I . . . . . . . . 1

Ulmus glabra Hudson . . . . II . . . . . . . 1

Dryopteris filix-mas (L.) Schott . . . . I . . . . . . . 1

Asarum europaeum L. . . . . I . . . . . . . 1

Quercus virgiliana (Ten.) Ten. . . . . I . . . . . . . 1

Pulmonaria picta . . . . I . . . . . . . 1

Epipactis atropurpurea Rafin. . . . . I . . . . . . . 1

Populus tremula L. . . . . I . . . . . . . 1

Cytisus villosus Pouret . . II . IV . II III . . . . 4

Arisarum proboscideum (L.) Savi . . . . . III . . . . . . 1

Mercurialis perennis L. . . . . . . V I . . I . 3

Allium ursinum L. (s.l.) . . . . . . II . . . . . 1

Rosa pendulina L. . . . . . . II . . . . . 1

Viburnum tinus L. . . . . . . . III I . . . 2

Phillyrea latifolia L. . . . . . . . I I . . . 2

Pistacia lentiscus L. . . . . . . . I . . . . 1

Pistacia x saportae Burnat . . . . . . . I . . . . 1

Arabis collina Ten. . . . . . . . I . . . . 1

Ceterach officinarum DC. . . . . . . . I . . . . 1

Asplenium adiantum-nigrum L. . . . . . . . I . . . . 1

Buglossoides purpurocaerulea (L.) Johnston I . . I II . II III V I I . 8

Rubia peregrina L. II . . . . . . I V I I . 5

Asparagus acutifolius L. IV . . . I . . III V . . II 5

Erica arborea L. . . . . . . . . V . . . 1

Luzula forsteri (Sm.) DC. I I IV II II . . . V IV V V 9

Hieracium racemosum W. et K. cfr. I . . . I . . I V V V V 7

Hieracium gr. murorum . . . . I . III II III V V IV 7

Potentilla micrantha Ramond . . II III III . . . III III III III 7

Teucrium siculum Rafin. . . . . II . . I V III II III 6

Carpinus betulus L. I III III II III . . . . I V II 8

Pulmonaria apennina Cristof. & Puppi I I . I I . . . . I V II 7

Carex sylvatica Hudson . III . II I . III . . I IV . 6

Char. and diff. species of the ass. Aceri obtusati-Quercetum cerris (Alpe della Luna, Tuscany side)

Char. and diff. species of the ass. Anemono trifoliae-Ostryetum

Char. and diff. species of the ass. Lamiastro-Ostryetum

Char. and diff. species of the ass. Aceri obtusati-Quercetum cerris

Char. and diff. species of the ass. Sileno dioicae-Ostryetum

Char. and diff. species of the ass. Scutellario-Ostryetum cytisetosum villosi

Char. and diff. species of the ass. Scutellario-Ostryetum subass. fagetosum sylvaticae

Char. and diff. species of the ass. Scutellario-Ostryetum subass. carpinetosum orientalis

Char. and diff. species of the ass. Hieracio murori-Ostryetum subass. asparagetosum acutifolii

Char. and diff. species of the ass. Hieracio murori-Ostryetum subass. hieracietosum murori

Sp. caratt. dell'ass. Hieracio murori-Ostryetum subass. carpinetosum betuli
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Luzula sylvatica (Hudson) Gaudin . . . . I II II I . . I V 6

Platanthera chlorantha (Custer) Rchb. . . II I I . . . . . II V 5

Ranunculus neapolitanus Ten. . . . . . . . . . . I V 2

Ostrya carpinifolia Scop. V V V V V V V IV V V V V 12

Acer obtusatum W. et K. IV V V V V V IV IV V V IV V 12

Sanicula europaea L. III IV IV IV V . II I II II V V 11

Hepatica nobilis Miller IV V V III III IV V . . I I IV 10

Lilium bulbiferum L. ssp. croceum (Chaix) Baker III III IV II II V IV . . I III III 10

Cornus mas L. II III V III II III IV III . . III . 9

Lonicera xylosteum L. V V III II III II II I . . . . 8

Laburnum anagyroides Medicus . . . . II II . I II II V V 7

Carpinus orientalis Miller . . . . II . III V V V V . 6

Helleborus bocconei Ten. III II IV I . IV . . . . . . 5

Helleborus foetidus L. I . . . III . IV II . . . . 4

Melica uniflora Retz. I V IV III III V III I . II IV V 11

Cephalanthera damasonium (Miller) Druce I I II III I V III I . I I IV 11

Festuca heterophylla Lam. II II III IV III IV . I III II V IV 11

Brachypodium sylvaticum (Hudson) Beauv. I . . II II II II IV IV III V IV 10

Mycelis muralis (L.) Dumort. I . . II II III III I II I IV V 10

Fagus sylvatica L. I III III II II V V II . . . V 9

Rosa arvensis Hudson III V V IV IV V . I . . I III 9

Euphorbia amygdaloides L. II II . IV IV III IV III . . . II 8

Euphorbia dulcis L. II II III II I III . . . . I II 8

Neottia nidus-avis (L.) L. C. Rich. II II . III IV . IV . . IV V V 8

Aremonia agrimonoides (L.) DC. . II II I II II . . II . I IV 8

Acer pseudoplatanus L. I . . I I II . I . . I II 7

Listera ovata (L.) R.Br. II . IV I II . . . . II III II 7

Salvia glutinosa L. . I . . II . II . I II II V 7

Crataegus laevigata (Poir.) DC. II IV III II I IV . . . . . . 6

Hieracium sylvaticum (L.) L. . I II III I II . I . . . . 6

Euonymus latifolius (L.) Miller I V . . . . . . . I III IV 5

Sorbus aria (L.) Crantz I . . II I . II II . . . . 5

Geranium nodosum L. . V . I I III . . . . III . 5

Tilia platyphyllos Scop. I . . II . II . . . I III . 5

Polystichum setiferum (Forsskal) Woynar . . . I I . . . . I III II 5

Bromus ramosus Hudson . V IV I I . . . . . . . 4

Lathyrus vernus (L.) Bernh. . II . I I . . I . . . . 4

Symphytum tuberosum L. III I . . . IV . . . I . . 4

Saxifraga rotundifolia L. . . . I I . . . . . I II 4

Epipactis microphylla (Ehrh.) Swartz . . . I I . . . . . I II 4

Rubus caesius L. III . . II II . . . . . . . 3

Poa nemoralis L. . . . . I . . . . . I II 3

Galium odoratum (L.) Scop. . II . . . . . . . . I II 3

Staphylea pinnata L. I II . . . . . . . . . . 2

Cardamine bulbifera (L.) Crantz . . . I . III . . . . . . 2

Poa sylvicola Guss. . . . . I . . . . . II . 2

Moehringia trinervia (L.) Clairv. . . . I . II . . . . . . 2

Lilium martagon L. I . . . . . . . . . . II 2

Platanthera bifolia (L.) Rchb. . . . I . . . . . . . . 1

Ruscus hypoglossum L. . . . . . . . . . . II . 1

Cystopteris fragilis (L.) Bernh. . . . . . . . . . . I . 1

Char. species  of the order Quercetalia  

Fraxinus ornus L. V IV V IV V V V V V V V V 12

Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker IV V V IV V III III V V V III V 12

Sorbus domestica L. III II II I II . III I IV III II . 10

Quercus pubescens Willd./virgiliana IV III . I III . III V V V III . 9

Cephalanthera rubra (L.) L. C. Rich. I I . . I . . . . . . . 3

Acer monspessulanum L. . . . . . . . . II . I . 2

Char. species of the class Querco-Fagetea 

Hedera helix L. V V V IV V V IV IV V V V V 12

Primula vulgaris Hudson III V V IV V II III III III II V III 12

Viola reichenbachiana Jordan ex Boreau IV V IV III III V IV II II I V V 12

Acer campestre L. III V IV IV IV IV II III V V V IV 12

Tamus communis L. V III IV III III IV IV IV V III IV II 12

Campanula trachelium L. II III III III III III III IV I III IV IV 12

Cruciata glabra (L.) Ehrend. III III II V IV III II II IV I III III 12

Clematis vitalba L. III II III IV IV III II IV III V III IV 12

Ajuga reptans L. I II V II II . II II II II IV II 11

Corylus avellana L. IV V . II III IV V II I I II III 11

Quercus cerris L. III IV V V III V II . I I V . 10

Daphne laureola L. II V III V V V . I . II III III 10

Lathyrus venetus (Miller) Wohlf. II V V III II IV . I I I III . 10

Carex digitata L. I IV III . I . III II I II III V 10

Sorbus torminalis (L.) Crantz I . II II I IV III III II I II . 10

Cyclamen hederifolium Aiton II III . . I . II I V IV V IV 9

Prunus avium L. pl. III . IV II II . . I I II III IV 9

Stachys officinalis (L.) Trevisan II I . I I . II II . I I III 9

Cephalanthera longifolia (Hudson) Fritsch I . . I IV . III II . IV II IV 8

Solidago virgaurea L. IV V V IV II IV III I . . . . 8

Char. and diff. species of the suball. Laburno-Ostryenion 

Char. species  of the order Fagetalia sylvaticae 

Char. and diff. species of the ass. Hieracio murori-Ostryetum subass. fagetosum sylvaticae 
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Melittis melissophyllum L. III IV III II . . III . I . . II 7

Pyrus pyraster Burgsd. I II IV II I III . . . . . . 6

Castanea sativa Miller I . . . III . . . I III III V 6

Geum urbanum L. I IV . I III . . . . . I . 5

Malus sylvestris Miller . II . I I . . . . I I . 5

Ulmus minor Miller I . . I . . . I . . I . 4

Silene italica (L.) Pers. ssp. nemoralis (W. et K.) Nyman . . . . . . . . . I I . 2

Carex pendula Hudson I . . I . . . . . . . . 2

Laburnum alpinum (Miller) Berchtold et Presl . I . I . . . . . . . . 2

Malus domestica Borkh. I . . . . . . . . . . . 1

Populus canescens (Aiton) Sm. I . . . . . . . . . . . 1

Juglans regia L. . . . . I . . . . . . . 1

Aristolochia rotunda L. . . . . . . . . . I . . 1

Other species 43 30 26 47 72 19 29 46 31 31 25 13

study area to about 880 m a.s.l., with a southern expo-
sure, in areas that were previously cultivated, and they 
develop as small shrublands dominated by Spartium 
junceum. 

ROSO ARVENSIS-PRUNETUM SPINOSAE Biondi & 
Casavecchia 2002 rosetosum arvensis Biondi & Casa-
vecchia 2002 (Table 15; rel. 1-3).

The association Roso arvensis-Prunetum spinosae 
was described for the lower supratemperate bioclima-
tic belt of the territories of the Sasso Simone and Si-
moncello Natural Park (Biondi & Casavecchia, 2002).

The characteristic and differential species of this as-
sociation are: Rosa arvensis, Lonicera caprifolium, 
Chamaecytisus hirsutus and Ligustrum vulgare. 

For the same association, the following subassocia-
tions were described: rosetosum arvensis and roseto-
sum caninae, which have a different ecologic signifi-
cance. In the study area, both of these subassociations 
occur. 

Although the subassassociation rosetosum arvensis 
is impoverished by the lack of Chamaecytisus hirsu-
tus and by the sporadic presence of Lonicera capri-
folium, it forms vegetation mantles that are in contact 
with mesophilous woods of the associations Veronico 
officinalis-Quercetum cerridis and Sileno dioicae-Ost-
ryetum carpinifoliae. This subassociation develops on 
deep and humid soils under very shadowy conditions, 
where it tends to form a thin strip. 

This phytocoenoses is well represented in the terri-
tory, and it is found in diverse localities (the Tre Ter-
mini refuge, Sbocco Bucine, Monte Montaccio, Lago 
del Sole, Cà Scanella, Monte Sant’Antonio, and near 
Bocca Trabaria). 

ROSO ARVENSIS-PRUNETUM SPINOSAE Biondi & 
Casavecchia 2002 rosetosum caninae subass. Biondi 
& Casavecchia 2002 (Table 15; rel. 4-9). 

This subassociation includes the shrubby formations 
that colonise the abandoned grasslands of the Centau-
reo bracteatae-Brometum erecti association. 

The differential species of this subassociation is Rosa 
canina s.l.

These phytocoenoses occur in the grasslands of the 
area of Cà Bucine, near Lago del Sole and near il Mon-
taccio.

In addition to the associations already described, 
there are some fragments of the shrubby vegetation of 
Rubus idaeus and Cytisus scoparius. Considering their 
current early stage, these are not well structured, and 
for the moment they are described as simple commu-
nities. 

RUBUS IDAEUS community (Table 16) 

This community occurs at the edges of the beech 
woods included in the association Cardamino hepta-
phyllae-Fagetum sylvaticae, and on deep and nitrified 
soils. It is almost monospecific, as it is only composed 
of Rubus idaeus as the unique shrub species.

In the study area, this community occurs along pre-
wood paths and in clearings inside the beech woods, 
and in particular along the Sentiero Italia that passes 
across the Apennine ridge, heading towards Poggio del 
Romito, on Monte Sant’Antonio, and near Poggio Tre 
Termini. 

CYTISUS SCOPARIUS community (Table 17) 

Small Cytisus scoparius mantles occur in the lower 
supratemperate bioclimatic belt, at the edges of the 
beech woods of the association Cardamino heptaphyl-
lae-Fagetum sylvaticae, and on deep and acid soils. 

This community is found near Poggio del Romito 
and Monte Sant’Antonio. 

EPILOBIO-SALICETUM CAPREAE Oberdorfer 1957 
(Table 18) 

The order Sambucetalia racemosae groups together 
the alliances Senecioni ovati-Corylion Weber 1997 and 
Sambuco racemosae-Salicion capreae Tüxen & Neu-
mann in Tüxen 1950. The first of these alliances occurs 
in central Europe, from Belgium to south-eastern Slo-
vacchia, and it groups together the mesophilous and 
heliophilous shrubby formations of the submontane 
belt that are in contact with manmade woods that are 
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mainly beech. In Italy, there is the alliance Sambuco 
racemosae-Salicion capreae, which is a syntaxon that 
is widely diffuse throughout Europe, from lowland are-
as to the sub-Alpine belt. This alliance groups together 
heliophilous shrubby formations dominated by Salix 
caprea that occur in clearings in the woods following 
the breaking of the arboreal cover. The composition of 
these shrubby formations includes nitrophilous shrubs 
and bushes.

The association Epilobio-Salicetum capreae is do-
minated by Salix caprea, which is a central European 
species that typically occurs in the shrub associations 
of wood regeneration, especially in the montane belt 
within the Fagetalia order (Falinski, 1986). It was de-
scribed for the first time by Oberdorfer (1957) for cen-
tral Germany, and then it was found in the Italian Alps 
[Venanzoni, 1989; Martini 1984 (1982); Donita et al., 
2003; Gafta, 1992; Lasen, 1994; Mariotti, 1995] and 
in the northern Apennines (Oberdorfer & Hofmann, 
1967). 

In the study area, this association is very sporadic, 
and it occurs in the lower supratemperate bioclimatic 
belt along the numerous ditches, in clearings in the 
woods, and at the edges of the sub-plain areas that 
are periodically flooded following abundant rainfall. 
In particular, it also occurs along the eastern slopes of 
Monte Sodo Pulito and near Sbocco Bucine, at about 
1,000 m a.s.l..

The characteristic species of this association are Sa-
lix caprea and Epilobium angustifolium. In terms of 
the typical composition of the association, in the study 
area this association is floristically impoverished of 
nemoral species that have a central Europe range, such 
as Sambucus racemosa and Epilobium alpestre. Ne-
verthless, it was decided to include the communities 
under study in this syntaxon. 

The grassland and meadow vegetation
In the territory of Alpe della Luna, grasslands are not 

very common, because the main agro-forestry-pastoral 
activity is wood management, whereas animal bree-
ding is confined to the valley areas. Nevertheless, the-
re are some areas that are left for grazing, where the 
woods have been cut, and thus where there are thick 
hemicryptophytic communities. These communities 
have been studied and classified in phytosociological 
terms.  

The associations here are included in the central-
northern Apennine alliance Bromion erecti, which 
groups together the grasslands that have developed on 
marly-arenaceous soils. In steeper slope areas that are 
subjected to erosion, herbaceous pioneer formations 
have developed that are included in the south-central 
Apennine alliance Phleo-Bromion, which are typical 
of the calcareous lithology. Hay grasslands of the class 
Molinio-Arrehenatheretea are rare and sporadic, with 

just a few examples of grasslands with a dominance of 
Cynosurus cristatus that occur in hollows with accu-
mulated deep and wet soils.

CENTAUREO BRACTEATAE-BROMETUM ERECTI 
Biondi, Ballelli, Allegrezza, Guitian, Taffetani 1986 
lathyretosum pratensis subass. nova (holotyous rel. 10 
of Table 19).

The association Centaureo bracteatae-Brometum 
erecti was described for the marly-arenaceous central-
northern Apennines (Biondi et al., 1986). This includes 
continuous sward grassland formations that are typical 
of the mesotemperate and lower supratemperate bio-
climatic belts. These have developed on land that was 
cultivated in the past that has now been abandoned, 
because of the steep morphology and low economic 
return.

For this association, the following subassociations 
were then described: gentianetosum cruciatae Biondi, 
Allegrezza & Frattaroli 1992, which shows a more me-
sophilous condition and occurs in the supratemperate 
bioclimatic belt of the mountain heights of the Abruz-
zo National Park; and holcetosum lanati Zanotti, Ubal-
di & Puppi 1995, which represents the post-cultivation 
grasslands that have developed on loose sandy soils 
near Bologna, between 300 m and 500 m a.s.l..

In the study area, there are some substantial diffe-
rences with respect to well-known syntaxa. Therefore, 
the new subassociation lathyretosum pratensis is de-
scribed here, which is differentiated by: Lathyrus pra-
tensis, Centaurea nigrescens, Bunium bulbocastanum, 
Cynosurus cristatus, Cirsium tenoreanum, Anthoxan-
thum odoratum, Malva moschata and Trisetum flave-
scens subsp. flavescens. This subassociation occurs in 
the lower supratemperate and the upper mesotempe-
rate bioclimatic belts under less steep conditions and 
on substrates with high water retention, which also re-
main wet during the summer.

The same subassociation also includes a Festuca 
arundinacea variant that has developed on sub-plain 
areas with clay-rich substrates that are subjected to 
periodical water stagnation. This occurs near Cà Val 
del Bianco (south of Lamoli) in the northern foothills 
of Monte Verde, and to the right side of River Meta 
(upstream of Lamoli). 

COLCHICO LUSITANI-CYNOSURETUM CRISTATI 
Ballelli & Biondi 1995 (Table 20) 

This association was described for the Umbria-Mar-
che Apennines (Monte Coscerno and Monte Civitella, 
Biondi & Ballelli, 1995) to classify the mesophilous 
grasslands that have developed on flat and wet areas. 

The characteristic species of this association are: 
Achillea collina, Cynosurus cristatus, Lolium perenne, 
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Tab. 11 - Cardamino heptaphyllae-Aceretum pseudoplatani ass. nova (holotypus rel. n. 4), cardaminetosum heptaphyllae subass. 
typicum (holotypus rel. n. 4) and aceretosum obtusati subass. nova (holotypus rel. n. 6)

Relevé number 1 2 3 4* 5 6** 7 8 9
Area (m2) 300 250 100 200 300 300 200 200 200
Coverage (%) 100 100 400 100 95 100 95 95 100
Slope (%) 6 22 15 30 35 6 47 48 15-30
Exposure NW SE E E-NE E-NE NNE NE N E
Tree layer (m) 12 12 21 20 15 21

Substratum (MA=marly-arenaceous; M=marly; 

Mar=marly-clay) M MA MA MA M MA MAr MAr MAr
Altitude (m a.s.l. ) 1090 1130 1157 1006 932 999 960 950 1030

Cardamine heptaphylla (Vill.) O. E. Schulz 3.3 + 1.1 1.2 1.2 . 2.2 . 1.1 7
Corylus avellana L. 2.2 1.1 1.1 1.1 . . . . . 4
Galium odoratum (L.) Scop. 1.1 1.1 . 3.3 . . . . . 3
Stellaria holostea L. 1.1 1.1 . 1.1 . . . . . 3
Arum maculatum L. 1.1 + + +.2 +.2 1.1 . . . 6
Moehringia trinervia (L.) Clairv. + + . 1.1 +.2 . . r . 5
Geranium nodosum L. + . + 1.1 + 2.2 + + . 7
Paris quadrifolia L. + . 1.1 + +.2 + . . . 5
Silene dioica (L.) Clairv. 1.1 + . +.2 1.2 . . . . 4
Adoxa moschatellina L. 3.3 +.2 . . . 2.2 . . . 3
Cardamine enneaphyllos (L.) Crantz 2.2 2.2 . . . . . . . 2
Cardamine kitaibelii Becherer + . 1.1 . . . . . . 2
Actaea spicata L. + . . . 1.1 . . . . 2
Polystichum setiferum (Forsskal) Woynar . . . +.2 . 1.1 + . . 3

Acer obtusatum W. et K. . . . . 4.3 1.1 2.2 2.2 1.1 5
Daphne laureola L. . . . +.2 +.2 + . 1.1 + 5
Viola reichenbachiana Jordan ex Boreau + . . . + 2.2 + + . 5
Pulmonaria apennina Cristof. & Puppi 1.1 . . . . 1.1 . + + 4
Acer campestre L. . 1.1 . . 2.2 + . . + 4
Sanicula europaea L. . . . . +.2 2.2 + + . 4
Salvia glutinosa L. . . . 1.1 +.2 1.1 . . + 4
Mycelis muralis (L.) Dumort. . . . +.2 . 1.1 + . + 4
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker . + . . + . . . 1.1 3
Euphorbia amygdaloides L. . . 1.1 . . 2.2 . + . 3
Saxifraga rotundifolia L. . . . . 1.1 . + + . 3
Primula vulgaris Hudson . . . . . 2.2 r r . 3
Tamus communis L. . . . +.2 +.2 + . . . 3
Polystichum aculeatum (L.) Roth . . . . +.2 . + . . 2
Luzula sylvatica (Hudson) Gaudin . . . . . + . + . 2
Brachypodium sylvaticum (Hudson) Beauv. . . . . . + . . + 2

Acer pseudoplatanus L. 4.4 4.4 4.4 3.3 2.2 5.5 3.3 1.1 4.4 9
Geranium robertianum L. . . 1.1 2.3 1.1 + + r 1.1 7
Ostrya carpinifolia Scop. . . . 1.1 . . 1.1 1.1 . 3
Acer platanoides L. . . . 2.2 . . 3.3 . . 2
Lathyrus venetus (Miller) Wohlf. . . . +.2 . . + . . 2
Ranunculus ficaria L. ssp. ficaria 1.1 2.2 2
Quercus cerris L. (pl.) 1.1 . . . + . . . . 2
Tilia platyphyllos Scop. ssp. platyphyllos . . . 2.2 . . . . . 1
Galanthus nivalis L. . . . . . + . . . 1
Anemone ranunculoides L. . . . . . + . . . 1
Ulmus glabra Hudson . . . . . . . 3.3 . 1
Dryopteris filix-mas (L.) Schott . . . . . . . . + 1

Cardamine bulbifera (L.) Crantz 2.2 1.1 1.1 1.2 1.2 2.2 +.2 + 1.1 9
Fagus sylvatica L. 2.2 2.2 2.2 1.2 . . 1.1 3.3 1.1 7
Lilium martagon L. 1.1 . 1.1 + + . + r . 6
Festuca heterophylla Lam. . 1.1 . 1.1 +.2 1.1 + 1.1 . 6
Symphytum tuberosum L. 1.1 + 1.1 . . . + + . 5
Aegopodium podagraria L. . + + . 1.2 . 2.2 . 1.1 5
Polygonatum multiflorum (L.) All. + . 1.1 +.2 1.1 . . . . 4
Prenanthes purpurea L. . . . + . + . r . 3
Crataegus laevigata (Poir.) DC. + . . . 1.1 . . . . 2
Rubus hirtus W. et K. + . + . . . . . . 2
Euphorbia dulcis L. + . . . + . . . . 2
Taxus baccata L. 2.2 . . . 3.3 . . . . 2
Hieracium sylvaticum (L.) L. + . . . . . . + . 2
Asperula taurina L. 1.1 . . . . . . . 2.2 2
Scilla bifolia L. . 1.1 . . . +.2 . . . 2
Epilobium montanum L. . + . . . + . . . 2

Lamiastrum galeobdolon (L.) Ehrend. et Polatschek ssp. 

flavidum . . . 1.1 +.2 . . . . 2
Carex sylvatica Hudson . . . . . . + . r 2
Hesperis matronalis L. ssp. matronalis . 1.1 . . . . . . . 1
Rosa arvensis Hudson . + . . . . . . . 1
Milium effusum L. . + . . . . . . . 1
Prunus avium L. . . . 2.2 . . . . . 1
Veronica officinalis L. . . . . . + . . . 1
Orchis maculata L. ssp. fuchsii (Druce) Hylander . . . . . + . . . 1
Aconitum lycococtonum L. emend. Koelle . . . . . + . . . 1
Listera ovata (L.) R.Br. . . . . . + . . . 1
Anemone trifolia L. ssp. trifolia . . . . . . + . . 1
Poa nemoralis L. . . . . . . . r . 1

Char. species of the order Fagetalia sylvaticae 
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Char. and diff. species of the ass. Cardamino heptaphyllae-Aceretum pseudoplatani  and of the  subass. cardaminetosum 

heptaphyllae  

Diff. species of the subass. aceretosum obtusati  

Char. and diff. species of the all. Tilio plathyphylli-Acerion pseudoplatani  and of the suball. Ostryo-Tilienion 
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Tab. 12 - Salicetum apenninae Pedrotti, Spada & Conti 1996 Tab. 13 - Salix purpurea subsp. lambertiana community

Trifolium repens, Colchicum lusitanum and Tragopo-
gon pratensis.

In the study area, this association occurs in the lo-
wer supratemperate bioclimatic belt, in sub-plain areas 
on the north-eastern side of Monte Sant’Antonio, in 
series with the beech woods of the association Carda-

Ilex aquifolium L. . . . . . . . + . 1
Ranunculus lanuginosus L. . . . . . . . . r 1
Bromus ramosus Hudson . . . . . . . . + 1

Char. species of the class Querco-Fagetea 
Melica uniflora Retz. +.2 . . +.2 +.2 . 1.1 1.1 +.2 6
Lilium bulbiferum L. ssp. croceum (Chaix) Baker + . + + + . . . . 4
Helleborus bocconei Ten. 1.1 . . +.2 +.2 . . . r 4
Mercurialis perennis L. . . 3.3 . 1.1 . 2.2 1.1 . 4
Stachys sylvatica L. . + 1.1 . 1.1 . . . . 3
Campanula trachelium L. . . . + . . + + . 3
Luzula forsteri (Sm.) DC. . + . . . 1.1 . . . 2
Hedera helix L. . . . + . . . + . 2
Solidago virgaurea L. ssp. virgaurea . . . . + . . r . 2
Sorbus aria (L.) Crantz (pl.) . . . . + . . + . 2
Salix caprea L. 1.1 . . . . . . . . 1
Epipactis helleborine (L.) Crantz . . 1.1 . . . . . . 1
Arisarum proboscideum (L.) Savi . . . . . . 1.1 . . 1
Potentilla micrantha Ramond . . . . . . r . . 1
Sorbus torminalis (L.) Crantz . . . . . . . + . 1
Stellaria nemorum L. . . . . . . . + . 1
Viola odorata L. . . . . . . . . 1.1 1
Pyrus pyraster Burgsd. . . . . . . . . + 1
Ajuga reptans L. . . . . . . . . + 1
Stachys sylvatica L. . . . . . . . . + 1

Other species
Carduus personata (L.) Jacq. ssp. personata . 1.1 . . +.2 + + . 1.1 5
Adenostyles australis (Ten.) Nyman + . + . . . + + . 4
Chaerophyllum temulum L. . + . 1.1 1.2 . . . + 4
Galium aparine L. + + + . . . . . . 3
Arctium minus (Hill) Bernh. . + . . + . . . + 3
Urtica dioica L. . 1.1 . . . + . . 3.3 3
Sambucus nigra L. . . + 1.1 . + . . . 3

Sporadic species 3 4 2 3 1 11 0 4 10

Relevé number 1
Area (m2) 90
Coverage (%) 100
Slope (%) 5
Exposure NNE
Tree layer (m) 5
Substratum (A=arenaceous) A
Altitude (m a.s.l. ) 872

Salix purpurea L. ssp. lambertiana (Sm.) Neumann 4.4

Equisetum telmateja Ehrh. 4.4
Carex pendula Hudson 3.4
Petasites hybridus (L.) Gaertn., Meyer et Sch. 2.2

Other species 
Ranunculus repens L. 2.3
Aegopodium podagraria L. 1.2
Lysimachia punctata L. 1.2
Hypericum tetrapterum Fries 1.2
Pyrus pyraster Burgsd. 1.2
Myosotis sylvatica Hoffm. 1.2
Circaea lutetiana L. 1.2
Juncus effusus L. 1.2
Veronica beccabunga L. 1.2
Tussilago farfara L. 1.2
Pulicaria dysenterica (L.) Bernh. 1.2
Bromus ramosus Hudson 1.1
Pulmonaria apennina Cristof. & Puppi +.2
Geranium nodosum L. +.2
Holcus lanatus L. +
Epilobium montanum L. +
Valeriana officinalis L. +
Fagus sylvatica L. (pl.) +
Salvia glutinosa L. +
Mentha longifolia (L.) Hudson +
Prunella laciniata (L.) L. +

Char. and diff. species of the all. Salicion albae, of the order 

Salicetalia purpureae and of the class Salicetea purpureae 

Relevé number 1
Area (m2) 60
Coverage (%) 100
Slope (%) 6
Exposure NE
Tree layer (m) 4
Substratum (MA=marly-arenaceous) MA
Altitude (m a.s.l. ) 949

Char. and diff. species of the ass. Salicetum apenninae 
Salix apennina Skvortsov 5.5

Char. and diff. species of the all. Salicion apennino-

purpureae, of the ord. Salicetalia purpureae and of the 

class Salicetea purpureae
Petasites hybridus (L.) Gaertn., Meyer et Sch. 3.2
Equisetum telmateja Ehrh. 2.1
Carex pendula Hudson 1.1
Rubus caesius L. 1.1
Clematis vitalba L. +

Other species
Aegopodium podagraria L. 3.3
Asperula taurina L. 2.2
Pulmonaria apennina Cristof. & Puppi 2.2
Stellaria nemorum L. ssp. glochidisperma Murb. 2.2
Stachys sylvatica L. 2.2
Urtica dioica L. 2.2
Senecio brachychaetus DC. limit. Cuf. 1.1
Salvia glutinosa L. 1.1
Peucedanum verticillare (L.) Koch 1.1
Fragaria vesca L. 1.1
Carex sylvatica Hudson 1.1
Rosa arvensis Hudson 1.1
Viola reichenbachiana Jordan ex Boreau 1.1
Ajuga reptans L. 1.1
Silene dioica (L.) Clairv. 1.1
Geranium robertianum L. 1.1
Orchis maculata L. ssp. fuchsii (Druce) Hylander +
Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker +
Brachypodium sylvaticum (Hudson) Beauv. +
Veronica officinalis L. +

Lamium galeobdolon (L.) L. ssp. flavidum (F. 

Hermann) A. Love & D. Love +
Geum urbanum L. +
Galium mollugo L. +
Senecio fuchsii Gmelin +
Circaea lutetiana L. +
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Tab. 14 - Spartio juncei-Cytisetum sessilifolii Biondi, Al-
legrezza & Guitian 1988, Cytisus sessilifolius variant (rel. 
1-2), Juniperus communis variant (rel. 3-4), Spartium jun-
ceum variant (rel. 5-6).

vegetation. Their origin is due to bad human ma-
nagement that has included excessive cutting of 
the woods and rash use of grasslands for pastu-
re, which has provoked irreversible soil erosion 
processes. These processes have been particularly 
intense in arenaceous layers with a lack of sup-
port that are almost devoid of vegetation. Indeed, 
here the vegetation only occurs in small fragmen-
ted areas, where there are pockets of soil deposits 
between the cracks. On the marly layers, the ero-
sion processes have been of lesser intensity due to 
the greater consistence of the substrates that are 
rich in clay particles, which can host better struc-
tured plant communities.

ASPERULO PURPUREAE-BROMETUM EREC-
TI Biondi & Ballelli ex Biondi, Ballelli, Allegrez-
za & Zuccarello 1995 (Table 21; rel. 1-3)

This association includes the arid and discon-
tinuous grasslands along the central Apennine 
ridge, on poorly developed soil, and on the steep 
slopes with a largely southern exposure (Biondi & 
Ballelli, 1982). 

The characteristic and differential species are: 
Asperula purpurea, Eryngium amethystinum, Al-
lium sphaerocephalon, Dianthus ciliatus and Cre-
pis lacera.

In the study area, this association occurs un-
der impoverished and degraded conditions that 
are due to the high slope steepness and the low 
amounts of soil. The substrate composition results 
in a floristic combination that is slightly different 
and above all poorer in comparison with the typi-
cal formations of the association on calcareous 
substrates. Indeed, this association has developed 
on arenaceous outcrops that have a lack of sup-
port, which has resulted in great instability and 
continuous covering from materials eroded by the 
rain. In particular, there are Cytisus sessilifolius 
and Fraxinus ornus seedlings that have not been 
able to reach maturity. 

ASPERULO PURPUREAE-BROMETUM EREC-
TI Biondi & Ballelli ex Biondi, Ballelli, Allegrez-
za & Zuccarello 1995 subass. seslerietosum itali-
cae subass. nova (Holotypus rel. n. 6 of Table 21) 

On marly outcrops, there are thick communities 
dominated by Sesleria italica that form the new 
subassociation seslerietosum italicae of the as-
sociation Asperulo purpureae-Brometum erecti. 
Sesleria italica is an endemic species of Tuscany-
Emilia-Romagna and of the Umbria-Marche 
Apennines, and it has a distribution from the Pi-
stoia areas and Romagna, to Furlo and Monte Su-

mino heptaphyllae-Fagetum. It is characterised by the 
grasses Lolium perenne and Cynosurus cristatus, in 
addition to species with a high pastural value, such as: 
Trifolium repens, T. pratense, T. campestre and others. 

In the study area, Cynosurus cristatus grasslands are 
rapidly disappearing, because while these grasslands 
are still used by man for animal grazing, their mowing 
is in constant decline, thus resulting in the spontaneous 
invasion of species of the class Festuco-Brometea.

The pioneer vegetation of erosion areas 
In the study area, there are erosion areas along the 

very steep mountain slopes that are almost lacking in 

Relevé number 1 2 3 4 5 6
Area (m2) 80 60 24 100 90 50
Coverage (%) 90 100 100 90 100 100
Slope (%) 15 30 12 8 10 5
Exposure ESE W WNW S S SW
Shrub layer (m) 0.8 1.2 3 1.8 2 2

Substratum (MA=marly-arenaceous; 

Mar=marly-clay; M= marly) MAr MAr MAr MA M MAr
Altitude (m a.s.l. ) 680 739 690 700 586 660

Cytisus sessilifolius L. 4.4 4.4 2.3 1.1 2.1 . 5
Juniperus communis L. . + 4.4 4.4 . . 3
Spartium junceum L. . . . 1.1 5.5 4.4 3
Coronilla emerus L. (pl.) . + . . . . 1
Juniperus oxycedrus L. . . . . 1.1 . 1
Lonicera etrusca Santi . . . . 1.1 . 1

Rubus ulmifolius Schott +.2 . . + 1.1 1.1 4
Clematis vitalba L. +.2 . 2.2 . 1.1 4.4 4
Rosa canina L. sensu Bouleng. 1.1 . + . 1.1 + 4
Lonicera caprifolium L. . 1.2 1.1 . . . 2
Crataegus monogyna Jacq. . . 1.1 + . . 2
Tamus communis L. . . . + + . 2
Rubus caesius L. . . . . + + 2
Rosa agrestis Savi 1.1 . . . . . 1
Cornus sanguinea L. . 2.2 . . . . 1
Rosa arvensis Hudson . 1.1 . . . . 1
Prunus spinosa L. . . . . 1.1 . 1

Other species
Ostrya carpinifolia Scop. (pl.) +.2 + + + + . 5
Pyrus pyraster Burgsd. 1.1 + . + . + 4
Fraxinus ornus L. (pl.) +.2 . 1.1 + + . 4
Acer obtusatum W. et K. + + + . . . 3
Genista tinctoria L. ssp. tinctoria 1.1 +.2 . + . . 3
Quercus cerris L. (pl.) + . + + . . 3

Brachypodium rupestre (Host) R. et S. ssp. 

rupestre 2.2 . . 2.2 . + 3
Hedera helix L. ssp. helix . + + + . . 3
Origanum vulgare L. . . . + + + 3
Euphorbia amygdaloides L. + + . . . . 2

Dorycnium pentaphyllum Scop. ssp. herbaceum 

(Vill.) Rouy 1.1 . . . 1.1 . 2
Centaurea scabiosa L. + . . . + . 2
Hypericum perforatum L. + . . . 1.1 . 2
Galium mollugo L. 1.1 . . . . +.2 2

Viola alba Besser ssp. dehnhardtii (Ten.) W. 

Becker . +.2 1.1 . . . 2
Vicia cracca L. . +.2 + . . . 2
Digitalis micrantha Roth . + + . . . 2
Solidago virgaurea L. . + + . . . 2
Teucrium chamaedrys L. . . + +.2 . . 2
Sorbus aria (L.) Crantz (pl.) . . + + . . 2
Daphne laureola L. . . + + . . 2
Carex flacca Schreber subsp. flacca . . + + . . 2
Linum viscosum L. . . . + 1.1 . 2
Agrimonia eupatoria L. . . . + + . 2

Anacamptis pyramidalis (L.)L.C.Rich. . . . + + . 2

Sporadic species 6 5 4 2 9 2
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Char. and diff. species of the ass. Spartio juncei-Cytisetum sessilifolii  and of the all. Cytision 

Char. species  of the order Prunetalia  and of the class Rhamno-Prunetea 
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Tab. 15 - Roso arvensis-Prunetum spinosae Biondi & Casavecchia 2002, rosetosum arvensis  subass. Biondi & Casavecchia 2002 
(rel. 1-3), rosetosum caninae subass. Biondi & Casavecchia 2002 (rel. 4-9).

Tab. 16 - Rubus idaeus Community basio (Pignatti, 1982). It is relatively common in the 
north of the region, where it has developed on the ste-
eper slopes of the mountain areas. Indeed, this species 
is characterised by a very developed and strong rhizo-
matous root that holds it firmly in the substrate. 

This subassociation occurs in the upper mesotempe-
rate bioclimatic belt, and more sporadically in the lo-
wer supratemperate bioclimatic belt, on marly-arena-
ceous substrates that have little support, on very steep 
slopes with a southern exposure. It forms a community 
that is typically fragmented, with large tufts that deve-
lop into sort of terraced steps (fig. 28), and where the 
soil accumulated can allow other species to develop, 
such as seedlings of Fraxinus ornus and Cytisus ses-
silifolius. 

Conclusion

In the conclusion, the syntaxonomical scheme of the 
syntaxa occuring the the study area is presented. The 

Relevé number 1 2 3 4 5 6 7 8 9
Area (m2) 45 90 60 60 80 120 50 40 40
Coverage (%) 100 100 100 100 100 100 100 100 100
Slope (%) 5 3 10 7 3 3 5 5 5
Exposure SE WSW NE SSE NNW NE S NE E
Shrub layer (m) 1.2 2.5 2 2.5 2 2.5 1.6 4 3

Substratum (MA=marly-arenaceous; 

MAr=marly-clay; M= marly. C= clay)
M M MAr MA MAr M M MAr C

Altitude (m a.s.l. ) 994 997 998 1045 860 961 588 850 1059

Prunus spinosa L. 4.4 4.4 4.4 4.4 5.5 4.4 5.5 + 2.2 9
Rosa arvensis Hudson 3.2 2.2 + . . . . . . 3
Lonicera caprifolium L. + . . . . . . +.2 . 2

Rosa canina L. sensu Bouleng. +.2 1.1 1.1 2.3 1.1 1.1 1.1 4.4 2.2 9

Crataegus monogyna Jacq. . 1.1 1.1 1.1 . 2.2 . + 4.4 6
Rubus ulmifolius Schott . +.2 . . 1.2 . 2.2 3.3 . 4
Cornus sanguinea L. . 1.1 . . + . 2.2 . . 3
Clematis vitalba L. . . . + . . 1.1 1.2 . 3
Juniperus communis L. . 2.2 + . . . . . . 2
Rubus caesius L. . . 1.2 . . . + . . 2
Rubus bellardi Weihe et Ness 1.1 . . . . . . . 2.2 2
Pyrus pyraster Burgsd. . 1.1 . . 1.2 . . . . 2
Juniperus oxycedrus L. . + . . . . 1.1 . . 2
Cornus mas L. + . . . . . . . . 1
Cytisus sessilifolius L. . + . . . . . . . 1
Cytisus scoparius (L.) Link 3.3 1

Other species
Acer campestre L. + 1.1 1.1 1.1 + 2.2 . 1.1 . 7
Galium mollugo L. +.2 +.2 +.2 1.2 + + . . + 7

Viola alba Besser ssp. dehnhardtii (Ten.) W. 

Becker 1.1 1.2 1.2 . + 3.3 . 1.1 . 6
Daphne laureola L. + +.2 + + . . . + . 5
Primula vulgaris Hudson 1.2 . 1.2 . + 3.3 . + . 5
Clinopodium vulgare L. +.2 + . +.2 + . . + . 5
Fragaria vesca L. 2.2 + + . . . . . + 4
Corylus avellana L. + . 1.2 . . 2.3 . . 1.1 4
Acer obtusatum W. et K. . . + . + . 1.1 . + 4

Brachypodium rupestre (Host) R. et S. ssp. 

rupestre . + + +.2 . . . . + 4
Hedera helix L. ssp. helix . +.2 . . + + . +.2 . 4
Dactylis glomerata L. . . . 1.1 . + 1.1 . + 4
Leucanthemum vulgare Lam. . . +.2 +.2 + . . . . 3
Hypericum perforatum L. . . + . . + 1.1 . . 3
Viola reichenbachiana Jordan ex Boreau + . . . +.2 + . . . 3
Vicia incana Gouan . + . +.2 . 1.1 . . . 3
Geranium robertianum L. . . . . +.2 + . + . 3

Sporadic species 7 13 10 6 12 23 14 5 4

P
re

se
n
ce

s

Char. species of the ass. Roso arvensis-Prunetum spinosae  and of the subass. rosetosum arvensis  

Diff. species of the subass. rosetosum caninae

Char. species of the all. Berberidion of the order Prunetalia  and of the class Rhamno-Prunetea 

Relevé number 1
Area (m2) 16
Coverage (%) 100
Slope (%) 8
Exposure NE
Shrub layer (m) 1
Substratum (A= arenaceous) A
Altitude (m a.s.l. ) 1056

Rubus idaeus L. 5.5

Rosa arvensis Hudson 1.1
Rubus ulmifolius Schott +

Vicia incana Gouan 1.1
Galium mollugo L. +.2
Cruciata laevipes Opiz +.2
Myosotis sylvatica Hoffm. +.2
Veronica chamaedrys L. +
Dactylis glomerata L. +
Urtica dioica L. +
Galium verum L. +
Stellaria holostea L. +

Char. species of the order Prunetalia  

and of the class Rhamno-Prunetea 

Other species
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Tab. 17 - Cytisus scoparius Community Tab. 18 - Epilobio-Salicetum capreae Oberdorfer 1957

Relevé number 1 2

Area (m2) 50 12

Coverage (%) 100 90

Slope (%) 5 6

Exposure WSW E

Shrub layer (m) 1,8 1,5

Substratum (A= arenaceous) A A

Altitude (m a.s.l. ) 1083 1048

Cytisus scoparius (L.) Link 5.5 4.5 2

Crataegus monogyna Jacq. + 1.2 2

Rubus bellardi Weihe et Ness 2.2 . 1

Rosa canina L. sensu Bouleng. +.2 . 1

Other species

Galium verum L. 1.1 1.1 2

Vicia incana Gouan +.2 1.1 2

Hypericum perforatum L. + + 2

Centaurea nigrescens Willd. + + 2

Cirsium arvense (L.) Scop. + + 2

Cruciata laevipes Opiz 1.1 . 1

Urtica dioica L. +.2 . 1

Sambucus ebulus L. +.2 . 1

Achillea millefolium L. + . 1

Cruciata glabra (L.) Ehrend. + . 1

Daphne laureola L. + . 1

Agrimonia eupatoria L. + . 1

Phleum bertolonii DC. + . 1

Dactylis glomerata L. . 1.1 1

Thalictrum aquilegifolium L. . 1.1 1

Galium mollugo L. . + 1

Lilium bulbiferum L. ssp. 

croceum (Chaix) Baker . + 1

Stellaria holostea L. . + 1

Angelica sylvestris L. . + 1

Stachys sylvatica L. . + 1

P
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s

Char. species of the order Prunetalia  and of the 

class Rhamno-Prunetea 

Relevé number 1 2
Area (m2) 50 80
Coverage (%) 100 100
Slope (%) 12 6
Exposure NNE NW
Tree layer (m) 8 10
Substratum (MA=marly-arenaceous) MA MA
Altitude (m a.s.l. ) 993 938

Salix caprea L. 5.5 5.5 2

Senecio fuchsii Gmelin + 1.1 2
Sambucus nigra L. + . 1
Fragaria vesca L. . + 1

Other species
Carex pendula Hudson 1.2 1.1 2

Stellaria nemorum L. ssp. glochidisperma Murb. 1.2 1.1 2
Equisetum telmateja Ehrh. 1.2 +.2 2

Petasites hybridus (L.) Gaertn., Meyer et Sch. 1.1 3.3 2
Urtica dioica L. 4.4 . 1
Salix alba L. ssp. alba 2.2 . 1
Acer campestre L. 2.2 . 1
Moehringia trinervia (L.) Clairv. 1.2 . 1
Impatiens noli-tangere L. 1.2 . 1
Crataegus monogyna Jacq. 1.2 . 1
Rosa canina L. sensu Bouleng. 1.2 . 1
Ranunculus lanuginosus L. + . 1
Carduus personata (L.) Jacq. ssp. personata + . 1
Peucedanum cervaria (L.) Lepeyr. . 2.2 1

Heracleum sphondylium L. ssp. ternatum (Velen.) 

Brummit . 2.2 1
Aegopodium podagraria L. . 2.2 1
Pulmonaria apennina Cristof. & Puppi . 1.1 1
Geranium nodosum L. . 1.1 1
Carex sylvatica Hudson . 1.1 1
Primula vulgaris Hudson . 1.1 1
Melica uniflora Retz. . 1.1 1
Symphytum tuberosum L. . 1.1 1
Hypericum montanum L. . +.2 1
Viola reichenbachiana Jordan ex Boreau . +.2 1
Festuca heterophylla Lam. . +.2 1
Salvia glutinosa L. . + 1
Galium mollugo L. . + 1
Ajuga reptans L. . + 1
Carex flacca Schreber ssp. flacca . + 1
Daphne laureola L. . + 1

Orchis maculata L. ssp. fuchsii (Druce) Hylander . + 1
Rosa arvensis Hudson . + 1
Euphorbia amygdaloides L. . + 1
Mycelis muralis (L.) Dumort. . + 1
Campanula trachelium L. . + 1
Eupatorium cannabinum L. . + 1
Clematis vitalba L. . + 1
Silene dioica (L.) Clairv. . + 1
Epilobium lanceolatum Seb. et Mauri . + 1
Corylus avellana L.(pl.) . + 1
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s

Char. and diff. species of the all. Sambuco-Salicion,  of the order 

Sambucetalia racemosae and of the class Rhamno-Prunetea 

Char. and diff. species of the ass. Epilobio-Salicetum capreae 

syntaxonomical scheme is updated in accordance with 
the Prodrome of Italian vegetation (Biondi & Blasi, 
2013) available on line at www.prodromo-vegetazio-
ne-italia.org. and with the most recent articles about 
syntaxonomical revisions (Biondi & Galdenzi, 2012; 
Biondi et al., 2013; Biondi et al., 2014).

The phytosociological study of the vegetation is the 
scientific basis of knowledge of the area investiga-
ted, it is useful in reconstructing vegetation series and 
establish the dynamic or spatial relationships that exi-
st between the different communities surveyed. The-
se investigations are being finalized and will be the 
subject of a future article.

In this specific case, the phytosociological base of 
knowledge on the vegetation of the Alpe della Luna 
has been used for the preparation of the phytosocio-
logical map (scale 1.10.000), the habitas map accor-
ding to the Habitats Directive (92/43/CEE; Biondi et 

al., 2012; Biondi, 2013), and the plant landscape map. 
These maps made on behalf of the Marche Region, as 
part of the project "Ecological Network of the Mar-
che Region," for the monitoring and management of 
Natura 2000 sites and the organization of the network 
of natural areas, can be found at the site of Marche 
Region at http://www.ambiente.marche.it/Ambiente/
Biodiversitàereteecologica/Biodiversità/Studifaunisti-
ciebotanici.aspx. (Biondi et al., 2007). 

Syntaxonomic scheme

FESTUCO VALESIACAE-BROMETEA ERECTI Br.-Bl. & Tüxen ex Br.-Bl. 1949
Brometalia erecti Koch 1926 
Leucanthemo vulgaris-Bromenalia erecti Biondi, Balleli, Allegrezza & Zuccarello 1995 
Bromion erecti Koch 1926 
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Centaureo bracteatae-Brometum erecti Biondi, Ballelli, Allegrezza, Guitian & Taffetani1986 
lathyretosum pratensis subass. nova 
Festuca arundinaceae variant 
Phleo ambigui-Brometalia erecti Biondi, Allegrezza, Blasi & Galdenzi in Biondi, Allegrezza, Casavecchia, Galden-
zi, Gasparri, Pesaresi, Vagge & Blasi 2014
Phleo ambigui-Bromion erecti Biondi, Ballelli, Allegrezza & Zuccarello ex Biondi & Galdenzi 2012 
Asperulo purpureae Brometum erecti Biondi & Ballelli ex Biondi, Ballelli, Allegrezza & Zuccarello1995 
seslerietosum apenninae subass. nova

MOLINIO-ARRHENATHERETEA Tüxen 1937 
Arrhenatheretalia elatioris Tüxen 1931 
Cynosurion cristati Tüxen 1947 
Colchico lusitani-Cynosuretum cristati Ballelli & Biondi 1995  

RHAMNO CATHARTICAE-PRUNETEA SPINOSAE Rivas Goday & Borja ex Tüxen 1962 
Prunetalia spinosae Tüxen 1952 
Cytision sessilifolii Biondi in Biondi, Allegrezza & Guitian 1988 
Cytisus scoparius Community 
Spartion juncei-Cytisetum sessilifolii Biondi, Allegrezza & Guitian 1988 
Cytisus sessilifolius variant
Spartium junceum variant  
Juniperus communis variant  
Berberidion vulgaris Br.-Bl. 1950 
Roso arvensis-Prunetum spinosae Biondi & Casavecchia 2002 
rosetosum arvensis Biondi & Casavecchia 2002 
rosetosum caninae Biondi & Casavecchia 2002 
Rubus idaeus Community
Sambucetalia racemosae Oberdorfer ex Passarge in Scamoni 1963 
Sambuco racemosae-Salicion capreae Tüxen & Neumann in Tüxen 1950
Epilobio-Salicetum capreae Oberdorfer 1957

SALICETEA PURPUREAE Moor 1958
Salicetalia purpureae Moor 1958  
Salicion albae Soó 1930  
Salicetum albae Soó 1930 em. Moor 1958 
Salicion apennino-purpureae Allegrezza & Biondi in Biondi, Allegrezza, Casavecchia, Galdenzi, Gasparri, Pesare-
si, Vagge & Blasi 2014 
Salicetum apenninae Pedrotti, Spada & Conti in Pedrotti & Gafta 1996
Salix purpurea ssp. lambertiana Community  

QUERCO ROBORIS-FAGETEA SYLVATICAE Br.-Bl. & Vlieger in Vlieger 1937 
Fagetalia sylvaticae Pawlowski in Pawlowski, Sokolowski & Wallisch 1928 
Aremonio agrimonioidis-Fagion sylvaticae (Horvat) Borhidi in Török, Podani & Borhidi 1989 
Cardamino kitaibelii-Fagenion sylvaticae Biondi et al. ex Biondi, Casavecchia, Pinzi, Allegrezza
& Baldoni in Biondi, Allegrezza, Casavecchia, Galdenzi, Gigante & Pesaresi 2013  
Cardamino heptaphyllae-Fagetum Oberdorfer & Hofmann 1967
[Galeopsi-Fagetum (Ubaldi & Speranza 1985) Ubaldi 1995 subass. impatientetosum (syntax. syn.)]
cardaminetosum heptaphyllae Oberdorfer & Hofmann 1967
quercetosum cerris subass. nova 
abietetosum albae subass. nova
Physospermo verticillati-Quercion cerris Biondi, Casavecchia & Biscotti ex Biondi, Casavecchia & Biscotti in 
Biondi, Allegrezza, Casavecchia, Galdenzi, Gigante & Pesaresi 2013
Pulmonario apenninae-Carpinenion betuli Biondi et al. ex Biondi, Casavecchia, Pinzi, Allegrezza & Baldoni in 
Biondi, Allegrezza, Casavecchia, Galdenzi, Gigante & Pesaresi 2013
Veronico officinalis-Quercetum cerridis ass. nova
Agropyro caninae-Coryletum avellanae Ubaldi 1988
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Tab. 19 - Centaureo bracteatae-Brometum erecti Biondi, Ballelli, Allegrezza, Guitian & Taffetani 1986, lathyretosum pratensis 
subass. nova (Holotypus rel. n.10).

Geranio nodosi-Carpinetum betuli Pedrotti, Ballelli & Biondi 1982
Fraxino excelsioris-Aceretum obtusati Ubaldi & Speranza ex Ubaldi 1995
Tilio platyphylli-Acerion pseudoplatani Klika 1955
Ostryo-Tilienion Košir, Čarni & Di Pietro 2008
Cardamino heptaphyllae-Aceretum pseudoplatani ass. nova
cardaminetosum heptaphyllae subass. nova
aceretosum obtusati subass. nova
Quercetalia pubescenti-petraeae Klika 1933
Carpinion orientalis Horvat 1958
Laburno anagyroidis-Ostryenion carpinifoliae (Ubaldi 1981) Poldini 1990
Sileno dioicae-Ostryetum carpinifoliae ass. nova
Aceri obtusati-Quercetum cerris Ubaldi 1989

Relevé number 1 2 3 4 5 6 7 8 9 10* 11 12 13 14 15
Area (m2) 100 150 200 150 150 150 200 100 200 200 200 150 200 90 100
Coverage (%) 100 100 96 100 100 100 100 90 93 100 100 100 100 100 100
Slope (%) 6 7 6 10 8 10 25 15 2 10 23 22 6 7 5
Exposure SSW S W S NE SW S NE S NW WSW W NE NW E
Herb layer (cm) 6.0 0.5 0.7 0.7 0.8 0.6 0.7 0.3 0.2 0.8 0.6 0.7 0.5 0.8 0.6
Substratum (MA=marly-arenaceous; M=marly) MA MA MA MA MA M MA MA MA MA MA MA MA MA MA
Altitude (m a.s.l. ) 1005 1072 843 587 571 662 739 1066 1010 1011 936 812 1012 752 677

Bromus erectus Hudson 4.4 3.2 4.4 2.2 4.3 5.4 3.3 5.4 4.3 4.4 5.4 5.5 4.3 1.1 4.4 15
Centaurea bracteata Scop. ssp. pannonica + 1.1 . . + 1.1 1.1 + 1.1 . 1.1 1.1 1.1 1.1 +.2 12
Galium album Miller . 2.2 + + 1.1 . 1.1 1.1 . 1.1 1.1 . 2.2 1.1 2.2 11
Centaurea scabiosa L. . 1.1 1.1 + 1.1 2.2 . . . . 1.1 + . 1.1 . 8
Phleum bertolonii DC. 2.2 1.1 2.2 . . . 2.2 . 2.2 . 1.1 . 2.2 . . 7
Linum viscosum L. . . . . 2.2 +.2 1.1 . . + . + . 2.2 +.2 7

Dorycnium pentaphyllum Scop. ssp. herbaceum 

(Vill.) Rouy . . . 1.1 1.1 2.2 1.1 . . . . . . 1.1 3.2 6

Lathyrus pratensis L. 2.2 1.1 2.2 1.1 1.1 1.1 1.1 + 2.2 1.1 1.1 + . 1.1 1.1 14
Trifolium pratense L. ssp. pratense 1.1 1.1 2.2 . . 1.1 1.1 2.2 2.2 2.2 3.2. . 2.2 2.2 2.2 12
Bunium bulbocastanum L. . . + . + . . 1.1 . 1.1 1.1 + . 1.1 +.2 8
Centaurea nigrescens Willd. . . + + . . . . +.2 . + + + . +.2 7
Cynosurus cristatus L. 2.2 . 2.2 . . . . + + 2.2 . . 2.2 . . 6
Cirsium tenoreanum Petrak . 1.1 1.1 + . . . . 1.1 + . . 2.2 . . 6
Anthoxanthum odoratum L. 3.2 2.2 . . . 1.1 . + . 2.2 . . . . . 5
Malva moschata L. +.2 . . . . . . 2.2 1.1 1.1 2.2 . . . . 5

Trisetum flavescens (L.) Beauv. ssp. flavescens 2.2 . . . . . . 1.1 . . . . 2.2 . . 3
Colchicum lusitanum Brot. + . . . . . . 1.1 . . . . . . . 2

Festuca arundinacea variant
Festuca arundinacea Schreber . . . . . . . + 1.1 1.1 2.2 1.1 3.3 5.5 3.3 8

Briza media L. 2.2 2.2 2.2 . . 1.1 2.2 2.2 2.2 2.2 . . 1.1 . . 9
Onobrychis viciifolia Scop. 1.1 1.1 2.2 . . . 1.1 . 1.1 . . 1.1 . 1.1 . 7
Carlina corymbosa L. . 1.1 2.2 . + . . . . 1.1 1.1 1.1 . 1.1 . 7
Anacamptis pyramidalis (L.)L.C.Rich. . . + + + 1.1 . . . . . + . +.2 +.2 7
Campanula rapunculus L. 1.1 . . 1.1 . . . . . 1.1 . . +.2 . . 4
Ononis spinosa L. ssp. spinosa . 2.2 . . . . . . 2.2 . . 2.2 2.2 . . 4
Linum bienne Miller + + . . . 1.1 . . . . . . . . . 3
Acinos alpinus (L.) Moench . . . 1.1 . . . . . 1.1 . + . . . 3
Knautia purpurea (Vill.) Borbas 1.1 . . . . . . . . . . . . +.2 . 2
Carlina utzka Hacq. . + . . . . . . . . . 1.1 . . . 2
Centaurium erythraea Rafn . . . + . . . . . . . . . +.2 . 2
Asperula purpurea (L.) Ehrend. . . . . . . 1.1 . . . . . . . . 1
Leopoldia comosa (L.) Parl. . . . . . . . + . . . . . . . 1

Achillea millefolium L. + + 2.2 1.1 . 2.2 2.2 2.2 2.2 1.1 2.2 . 1.1 1.1 2.2 13
Leontodon hispidus L. + + 1.1 +.2 +.2 . 1.1 2.2 . + + + 1.1 +.2 +.2 13
Dactylis glomerata L. . 3.2 1.1 1.1 1.1 1.1 2.2 1.1 2.2 1.1 2.2 . 2.2 1.1 2.2 13
Leucanthemum vulgare Lam. . + 2.2 . 1.1 2.2 1.1 + 1.1 1.1 2.2 . 1.1 1.1 2.2 12
Plantago lanceolata L. + 1.1 1.1 . . 1.1 1.1 1.1 + + . . 1.1 1.1 . 10
Convolvulus arvensis L. + + . + + 1.1 . . 1.1 . 1.1 . +.2 . +.2 9
Galium verum L. 3.2. . 2.2 1.1 . 2.2 . 2.2 2.2 1.1 2.2 1.1 . . . 9
Carex flacca Schreber ssp. flacca . 2.2 . . . . +.2 2.2 1.1 . . + 1.1 +.2 1.1 8
Hypericum perforatum L. . + . . . 1.1 . 1.1 + + 2.2 . . +.2 1.1 8
Genista tinctoria L. ssp. tinctoria . . . . 1.1 . . 3.2 2.2 1.1 . 1.1 1.1 1.1 1.1 8

Char. species  of the subord. Leucanthemo vulgaris-Bromenalia erecti 
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Char. and diff. species of the ass. Centaureo bracteatae-Brometum erecti 

Diff. species of the subass. lathyretosum pratensis 

Char. and diff. species of the all. Bromion erecti 
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Lotus corniculatus L. 1.1 1.1 . . . 1.1 2.2 1.1 1.1 . . . 2.2 . . 7
Holcus lanatus L. 2.2 1.1 . . . . . 4.3 . 1.1 + . . 1.1 2.2 7
Potentilla reptans L. . + . . . . . . . . + . 2.2 +.2 +.2 5
Polygala nicaeensis Risso ex Koch ssp. . . 1.1 + . . . + . . . + . 1.1 . 5
Gymnadenia conopsea (L.) R. Br. . . + . + . 1.1 + . . . . . +.2 . 5
Rhinanthus alectorolophus (Scop.) Pollich . . 2.2 . . . . + . 2.2 . . 2.2 3.2 . 5
Luzula campestris (L.) DC. 1.1 . . . . . . 2.2 . . + . +.2 . . 4
Plantago media L. . + 1.2 . . . . . 2.2 . . . 2.2 . . 4
Blackstonia perfoliata (L.) Hudson . . . 1.1 . 1.1 1.1 . . . . . . +.2 . 4
Ranunculus bulbosus L. ssp. aleae (Willk.) + . . . . . . 2.2 . . . . . +.2 . 3
Cruciata glabra (L.) Ehrend. + . . . + . . + . . . . . . . 3
Astragalus monspessulanus L. ssp. . 1.1 1.1 . . . . . 1.1 . . . . . . 3
Anthemis tinctoria L. . . . . + . . . . . . . . +.2 . 2
Linum catharticum L. ssp. suecicum (Murb.) . . 1.1 . . . . . . . . . . . . 1
Festuca circummediterranea Patzke . . . . . 2.2 . . . . . . . . . 1
Rhinanthus minor L. . . . . . . 1.1 . . . . . . . . 1
Orchis sambucina L. . . . . . . . + . . . . . . . 1
Bellis perennis L. . . . . . . . . . . . . +.2 . . 1

Sanguisorba minor Scop. ssp. balearica (Bourg. 

ex Nyman) Muñoz Garm. & C. Navarro
+ 1.1 2.2 1.1 + 1.1 1.1 1.1 1.1 1.1 . 1.1

1.1 2.2 1.1 14

Brachypodium rupestre (Host) R. et S. ssp. 

rupestre 2.2 4.3 . 3.4 1.1 2.2 3.4 . 3.2 . 2.2 2.2 . 1.1 3.2 11
Trifolium ochroleucum Hudson 2.2 . 1.1 . . . . 2.2 1.1 2.2 . . 1.1 +.2 1.1 8
Scabiosa columbaria L. . 1.1 1.1 . . . . . . 1.1 2.2 + . +.2 +.2 7
Teucrium chamaedrys L. + 2.2 . 1.1 1.1 . 2.2 . . . . 1.1 . . . 6

Trifolium campestre Schreber . . 2.2 1.1 1.1 . . . . . 1.1 . . +.2 1.1 6
Thymus longicaulis Presl . . 1.1 1.1 . . 1.1 . . 2.2 1.1 + . . . 6
Hieracium piloselloides Vill. +.2 . 1.1 . . 1.1 . . + 1.1 . . . . . 5
Helianthemum nummularium (L.)Miller + 1.1 . . . . 2.2 . 1.1 2.2 . . . . . 5
Thymus pulegioides L. . 1.1 2.2 . . . . 2.2 1.1 2.2 . . . . . 5
Allium sphaerocephalon L. . + . . . . . + . + . . +.2 . . 4
Prunella laciniata (L.) L. . . 2.2 . . . . . 1.1 1.1 . . +.2 . . 4
Arabis collina Ten. . . + . . . 1.1 . . . 2.2 . . +.2 . 4
Hippocrepis comosa L. . . . + . . 1.1 . . . . 1.1 . . +.2 4
Polygala flavescens DC. . .  + . + . . . . . . . +.2 . . 3

Cerastium arvense L. ssp. suffruticosum (L.) 

Nyman . . + . . . . . . + + . . . . 3

Linum strictum L. ssp. corymbulosum (Rchb.) 

Rouy . . . + . . . . . + . . . +.2 . 3
Lolium perenne L. . . . . . . . + . . . . 1.1 . . 2
Eryngium campestre L. . . + 1.1 . . . . . . . . . . . 2
Primula vulgaris Hudson ssp. vulgaris . . . . 1.1 . . . . . . . +.2 . . 2
Hieracium pilosella L. . + . . . . . . . . . . . . . 1

Anthyllis vulneraria L. ssp. weldeniana (Rchb.) 

Cullen . + . . . . . . . . . . . . . 1
Leontodon villarsii (Willd.) Loisel. . . . . . . 1.1 . . . . . . . . 1

Anthyllis vulneraria L. ssp. polyphylla (DC.) 

Nyman . . . . . . . . . 1.1 . . . . . 1
Eryngium amethystinum L. . . . . . . . . . . . + . . . 1

Other species
Clinopodium vulgare L. . 1.1 1.1 1.1 . 1.1 2.2 . 1.1 2.2 1.1 + 1.1 1.1 2.2 12
Vicia cracca L. . 2.2 . . 1.1 . 2.2 + . 1.1 . + . +.2 . 7
Mentha longifolia (L.) Hudson . . . + +.2 . . . . . + . +.2 . 1.1 5
Astragalus glycyphyllos L. 1.1 . . . . 2.2 . + . 1.1 . . +.2 . . 5
Cuscuta europaea L. + 1.1 . . . . . . + . . . +.2 . . 4
Picris hieracioides L. + + . . . 1.1 . . . . . . +.2 . . 4
Agrimonia eupatoria L. . . 1.1 + . . 1.1 . . . 1.1 . . . . 4
Ranunculus lanuginosus L. . . 1.1 . . . . . . 1.1 1.1 . 1.1 . . 4
Veronica chamaedrys L. . . . . . . . 1.1 . 1.1 1.1 . 1.1 . . 4
Cruciata laevipes Opiz . . . . . . . + . . 1.1 . +.2 . +.2 4
Geranium dissectum L. . . . . . . . . . + + . . +.2 +.2 4
Helleborus bocconei Ten. 1.1 . . . . . . . 1.1 . . . 1.1 . . 3

Cerastium brachypetalum Desportes et Pers. + . . . . . . + + . . . . . . 3

Rumex acetosella L. + . . . . . . 1.1 . . 1.1 . . . . 3
Silene vulgaris (Moench) Garcke ssp. vulgaris . + . . . 1.1 . . . . 1.1 . . . . 3
Crataegus monogyna Jacq. . 1.1 . . . . . + . . . . 1.1 . . 3
Prunella vulgaris L. . . 1.1 . . . . . . . . . +.2 . 2.2 3
Origanum vulgare L. . . . + 2.2 2.2 . . . . . . . . . 3
Trifolium angustifolium L. . . . 1.1 . 1.1 . . . . +.2 . . . . 3
Carex hallerana Asso . . . + 1.1 . . . . . + . . . . 3
Clematis vitalba L. . . . . . 2.2 . . . . . . . 1.1 2.2 3
Cichorium intybus L. . . . . . . 1.1 . 1.1 . . . . . +.2 3
Viola reichenbachiana Jordan ex Boreau . . . . . . . + . 1.1 . . 1.1 . . 3
Taraxacum officinale Weber (aggregato) . . . . . . . . 1.1 . + . +.2 . . 3

Viola alba Besser ssp. dehnhardtii (Ten.) W. 

Becker . . . . . . . . . 1.1 1.1 . 1.1 . . 3
Stachys germanica L. . . . . . . . . . + + . . +.2 . 3
Agropyron repens (L.) Beauv. . . . . . . . . . . 1.1 . 1.1 . 1.1 3

Sporadic species 13 11 2 4 16 1 10 14 9 4 7 0 19 5 5

Char. species  of the order Brometalia erecti  and of the class Festuco-Brometea 
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Tab. 21 - Asperulo purpureae-Brometum erecti subass. sesle-
rietosum italicae subass. nova (holotypus rel. n. 6).

Tab. 20 - Colchico lusitani-Cynosuretum cristati Biondi & 
Ballelli 1995

Fig. 28 - Erosion area with the sparse vegetation that is inclu-
ded in the subassociation seslerietosum italicae of Asperulo  
purpureae-Brometum erecti association.

Relevé number 1 2
Area (m2) 100 90
Coverage (%) 100 100
Slope (%) 8 3
Exposure WNW E
Herbs (cm) 40 60
Substratum (MA=marly-arenaceous) MA MA
Altitude (m a.s.l. ) 947 832

Cynosurus cristatus L. 4.4 5.5 2
Lolium perenne L. 1.1 1.1 2
Phleum beroloni DC. ssp. bulbosus 2.2 3.3 2
Achillea millefolium L. + 2.2 2
Colchicum lusitanum Brot. + +.2 2

Festuca arundinacea Schreber 2.2 3.2 2
Trifolium pratense L. ssp. pratense 2.1 3.3 1
Plantago media L. 1.1 2.2 2
Plantago major L. 1.1 2.2 2
Plantago lanceolata L. 1.1 2.2 2
Dactylis glomerata L. 1.1 2.2 2
Leontodon hispidus L. 1.1 +.2 2

Ranunculus bulbosus L. ssp. aleae 

(Willk.) Rouy et Fouc. 1.1 +.2 2
Veronica chamaedrys L. +.2 2.2 2
Lotus corniculatus L. 2.2 . 1
Carex flacca Schreber ssp. flacca 1.1 . 1
Galium verum L. 1.1 . 1
Anthoxanthum odoratum L. + . 1
Mentha longifolia (L.) Hudson . 1.1 1
Poa trivialis L. . 1.1 1

Other species
Cirsium tenoreanum Petrak 2.2 2.2 2
Prunella laciniata (L.) L. 2.2 2.2 2
Centaurea bracteata Scop. 2.2 +.2 2
Daucus carota L. 1.1 2.2 2
Dipsacus fullonum L. 1.1 1.1 2
Convolvulus arvensis L. +.2 +.2 2
Leucanthemum vulgare Lam. + 2.2 2

Sporadic species 17 20

P
re

se
n
ce

s

Char. and diff. species of the ass. Colchico lusitani-

Cynosuretum cristati  and of the all.Cynosurion cristati  

Char. species  of the order Arrhenatheretalia  and of the 

class Molinio-Arrhenatheretea  
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Appendix I: Sporadic species

Tab. 1 - Rel. 2: Cystopteris fragilis (L.) Bernh +.2; rel. 
4: Rubus glandulosus Bellardi +.2; rel. 9: Poa trivialis 
L. +; rel. 12: Hesperis matronalis L. ssp. matronalis +, 
Scrophularia scopolii Hoppe +, Petasites hybridus (L.) 
Gaertn., Meyer et Sch. 2.2; rel. 13: Galium album Mil-
ler +; rel. 15: Ruscus aculeatus L.; rel. 19: Calamintha 
sylvatica Bromf., +, Glechoma hirsuta W. et K.+, rel. 
20: Glechoma hirsuta W. et K. +, Chaerophyllum te-
mulum L. +, Cystopteris fragilis (L.) Bernh. +.2; rel. 
21: Poa trivialis L. +, Carex flacca Schreber ssp. flac-
ca +; rel. 22: Lonicera caprifolium L. +, Heracleum 
sphondylium L. ssp. ternatum (Velen.) Brummit +,  
Prunus spinosa L. 1.1, Veronica chamaedrys L. +, Cru-
ciata laevipes Opiz; rel. rel. 23: Equisetum telmateja 
Ehrh. +, Carex pendula Hudson +, rel. 24: Hesperis 
matronalis L. ssp. matronalis +; rel. 25: Clinopodium 
vulgare L. +, Dianthus armeria L. +, Hypericum hirsu-
tum L. +, Campanula rapunculus L. +, Cruciata laevi-
pes Opiz 1.1.

Tab. 2 - Rel. 2: Clinopodium vulgare L. +; rel. 3: Atropa 
belladonna L. 1.1, Chaerophyllum aureum L. +, Vicia 
sepium L. +, Urtica dioica L. +; rel. 4: Pyrus pyraster 
Burgsd. 1.1, Lapsana communis L. ssp. communis, +; 
rel. 5: Geum urbanum L. +; rel. 7: Galium mollugo L. 
+; rel. 8: Geranium dissectum +; rel. 9: Scrophularia 
nodosa L.; rel. 10: Stachys sylvatica L. 1.1, Alliaria 
petiolata (Bieb.) Cavara et Grande +, Chaerophyllum 
temulum L. +, Inula conyza DC. +, Aconitum lycococ-
tonum L. emend. Koelle +, Asplenium trichomanes L. 
ssp. quadrivalens D. E. Meyer +; rel. 11: Fragaria ve-
sca L. 1.1, Carex flacca Schreber ssp. flacca 1.1, Loni-
cera caprifolium L. 2.2, Brachypodium rupestre (Host) 
R. et S. ssp. rupestre 2.2, Juniperus communis L. (pl.) 
1.1, Inula salicina L. 2.2.

Tab. 3 - Rel. 1: Lonicera etrusca Santi 1.1, Helianthe-
mum nummularium (L.)Miller ssp.obscurum (Celak.) 
Holub +.1, Hypericum perforatum L.+.1, Malva mo-
schata L. +.2, Rubus ulmifolius Schott 2.2, Cruciata 
laevipes Opiz +, Euonymus europaeus L. 1.1, Rubus 
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ulmifolius Schott 2.2, Cruciata laevipes Opiz +; rel. 
2: Myosotis sylvatica Hoffm. 1.1, Urtica dioica L. 
+.2, Vicia sativa L. +.1, Malva sylvestris L. +.1, Ru-
bus hirtus W. et K. +; rel. 3: Stachys sylvatica L. +.1, 
Thalictrum aquilegifolium L. +.1; rel. 4: Adenosty-
les australis (Ten.) Nyman +.1, Scrophularia scopolii 
Hoppe +.1; rel. 5: Rosa agrestis Savi 1.1, Hieracium 
sylvaticum (L.) L. +, Veronica chamaedrys L. +; rel. 
6: Circaea lutetiana L. +.2, Rubus canescens DC.	
2.2, Silene italica (L.) Pers. +, Carex flacca Schreber 
ssp. flacca 1.1, Epilobium lanceolatum Seb. et Mauri 
+.1, Salix caprea L. 1.1, Astragalus glycyphyllos L. +.

Tab 4 - Col. 1: Melico uniflorae-Quercetum cerris Ar-
rigoni et al. 1990 (rel. 65, 75, 76, 79, 77, 68, 78, 17 of 
Tab. 14 in Viciani et al., 2002); col. 2: Carici sylvati-
cae-Quercetum cerris Catorci & Orsomando 2001 (rel. 
14-25 of Tab. 10 in Catorci & Orsomando, 2001); col. 
3: Veronico officinalis-Quercetum cerridis ass.nova; 
col. 4: Centaureo montanae-Carpinetum betuli Ubaldi 
et al. 1987 ex Ubaldi 1995 (Tab. 5 in the PhD thesis: 
S. Casavecchia, 2000 “Analisi geobotaniche del terri-
torio del Parco Naturale regionale del Sasso Simone e 
Simoncello” University of Ancona); col. 5: Cytiso vil-
losi-Quercetum cerris Biondi et al. 2008 cytisetosum 
villosi Biondi et al. 2008 (rel. 1-14 of Tab. 7 in Biondi 
et al., 2008); col. 6: Cytiso villosi-Quercetum cerris 
Biondi et al. 2008 aceretosum obtusati Biondi et al. 
2008 (rel. 15-25 of Tab. 7 in Biondi et al., 2008); col. 
7: Cytiso villosi-Quercetum cerris Biondi et al. 2008 
stellarietosum holostei Biondi et al. 2008 (rel. 26-29 
of Tab. 7 in Biondi et al., 2008); col. 8: Listero ovatae-
Quercetum cerris Di Pietro & Tondi 2005 (rel. 1-31 of 
Tab. 1 in Di Pietro & Tondi, 2005); col. 9: Aremonio 
agrimonioidis-Quercetum cerris Blasi, Fortini, Grossi 
& Presti 2005 (rel. 1-26 of Tab. 2 in Blasi et al., 2005); 
col. 10: Salvio glutinosae-Quercetum cerris Ubaldi 
2003 (tab. 6 in Ubaldi 1988); col. 11: Salvio glutino-
sae-Quercetum cerris arisaretosum Ubaldi 2003 (tab. 6 
in Ubaldi & Speranza, 1982). 

Tab. 5 - Rel. 1: Myosotis sylvatica Hoffm.+.2, Atropa 
belladonna L.+, Ranunculus lanuginosus L.+.2, Pru-
nella vulgaris L. +.2, Hieracium sylvaticum (L.) L. 
1.2, Veronica chamaedrys L. +; rel. 2: Euonymus eu-
ropaeus L. 1.1, Juniperus communis L. 1.1, Juniperus 
communis L. 1.1, Coronilla emerus L. ssp. emeroides 
(Boiss. et Spruner) Hayek +.2, Polypodium vulgare L. 
+, Asplenium onopteris L. +; rel. 3: Rubus hirtus W. 
et K. +.2, Vicia cracca L. +, Teucrium chamaedrys L. 
+, Inula conyza DC. +; rel. 4: Agrostis stolonifera L. 
+, Rubus glandulosus Bellardi +, Arabis turrita L. +, 
Geranium robertianum L. +, Arabis turrita L. +.

Tab. 8 - Rel. 1: Stachys alpina L. 1.2, Alliaria petiola-
ta (Bieb.) Cavara et Grande +.2, Galium album Miller 

+.2, Hypericum hirsutum L. +.2, Rumex sanguineus L. 
+.2, Senecio brachychaetus DC. limit. Cuf. +.2 Vero-
nica chamaedrys L. +.2; rel. 2: Senecio fuchsii Gme-
lin 2.3, Clematis vitalba L. 2.2, Salix caprea L. 1.2, 
Sambucus nigra L. 1.2, Prunus spinosa L. 1.2, Peta-
sites hybridus (L.) Gaertn., Meyer et Sch. 1.2, Thalic-
trum aquilegifolium L. 1.1, Carex pendula Hudso 1.1, 
Impatiens noli-tangere L. +.2, Scrophularia nodosa L. 
+, Fragaria vesca L. +, Galeopsis tetrahit L. +, Hera-
cleum sphondylium L. ssp. ternatum (Velen.) Brummit 
+, Eupatorium cannabinum L.  +, Circaea lutetiana L. 
+, Peucedanum verticillare (L.) Koch +.

Tab. 9 - Rel. 1: Calamintha sylvatica Bromf. +.1; rel. 3: 
Calamintha sylvatica Bromf. +, Cruciata laevipes Opiz 
+, Teucrium chamaedrys L. +, Acinos alpinus (L.) Mo-
ench +; rel. 6: Cruciata laevipes Opiz +; rel. 7: Cha-
erophyllum temulum L. +.2, Geranium robertianum 
L. +.1, Scrophularia scopolii Hoppe +.1, Heracleum 
sphondylium L. ssp. ternatum (Velen.) Brummit +.1; 
rel. 8: Malva sylvestris L. 1.1, Hypericum perforatum 
L. +.1, Agrimonia eupatoria L. +.1; rel. 9: Chaerophyl-
lum temulum L. +. 2, Geranium robertianum L. +, Se-
necio fuchsii Gmelin +.2, Hypericum hirsutum L. +. 
Carex pendula Hudson +; rel. 10: Inula salicina L. 1.1, 
Centaurea nigrescens Willd. +, Teucrium chamaedrys 
L. 1.1; rel. 11: Ligustrum vulgare L. 1.1; rel. 16: Inu-
la conyza DC +.1, Leucanthemum vulgare Lam.  +.1, 
Lathyrus latifolius L. +.1, Trifolium medium L.  +.1; 
rel. 18: Euonymus europaeus L. +.2; rel. 19: Hyperi-
cum montanum L.  +.1, Sedum maximum (L.) Suter 
+.1, Thalictrum aquilegifolium L.  +.1, Senecio fuchsii 
Gmelin +; rel. 20: Euonymus europaeus L. +, Ophrys 
apifera Hudson, +.

Tab. 10 - Col. 1: Anemono trifoliae-Ostryetum carpi-
nifoliae n.n. (ass. nova ined); Col. 2: Lamiastro-Ostr-
yetum Ubaldi & Speranza 1982 (Tab. 5 in  Ubaldi & 
Speranza 1982); col. 3: Sileno dioicae-Ostryetum ass. 
nova; col. 4: Aceri obtusati-Quercetum cerris Ubaldi 
& Speranza ( from Viciani et al., 2002 Tab. 13); Col. 
5: Aceri obtusati-Quercetum cerris 1982 (rel. 1-10-
11-12 of Tab. 1 in Ubaldi & Speranza 1982); col. 6: 
Scutellario-Ostryetum Pedrotti, Ballelli & Biondi ex 
Pedrotti, Ballelli, Biondi, Cortini & Orsomando 1980 
subass. cytisetosum villosi Biondi et al. 2008 (rel. 1-15 
of Tab. 9 in Biondi et al., 2008); col. 7: Scutellario-
Ostryetum subass. fagetosum sylvaticae Pedrotti, Bal-
lelli & Biondi (1979) 1982 em. Catorci & Orsomando 
1997 (rel. 16-9 of Tab. 9 in Biondi et al., 2008); Col. 8: 
: Scutellario-Ostryetum subass. carpinetosum orienta-
lis Biondi, Allegrezza, Taffetani, Ballelli & Zuccarello 
2002 (rel. 20-26 of Tab. 9 in Biondi et al., 2008); col. 
9: Hieracio murori-Ostryetum carpinifoliae  Catorci, 
Vitanzi, Paura, Iocchi & Ballelli 2008 asparagetosum 
acutifolii Catorci et al. 2008 (rel. 1-7 of tab. 8 in Ca-
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torci et al., 2008); col. 10: Hieracio murori-Ostryetum 
carpinifoliae hieracietosum murori Catorci et al. 2008 
(rel. 8-17 of tab. 8 in Catorci et al., 2008); col. 11: Hie-
racio murori-Ostryetum carpinifoliae carpinetosum 
betuli Catorci et al. 2008 (rel. 18-24 of tab. 8 in Ca-
torci et al., 2008); col. 12: Hieracio murori-Ostryetum 
carpinifoliae fagetosum sylvaticae Catorci et al. 2008 
(rel. 25-28 of tab. 8 in Catorci et al., 2008). 

Tab. 11 - Rel. n. 1: Thalictrum aquilegifolium L. +.1, 
Pteridium aquilinum (L.) Kuhn +.1, Ranunculus bul-
bosus L. ssp. aleae (Willk.) Rouy et Fouc. +.1; rel. n. 
2: Glechoma hirsuta W. et K. +.1, Lamium garganicum 
L. +.1, Calystegia sylvatica (Kit.) Griseb. +.1, Astraga-
lus glycyphyllos L. +.1; rel. n. 3: Senecio fuchsii Gme-
lin 1.1, Alliaria petiolata (Bieb.) Cavara et Grande 1.1; 
rel. n. 4: Circaea lutetiana L. 2.3, Cardamine impatiens 
L. 1.2, Clematis  vitalba L. +.1; rel. n. 5: Clematis vi-
talba L. +.1; rel. n. 6: Thalictrum aquilegifolium L. +, 
Senecio fuchsii Gmelin 1.1, Alliaria petiolata (Bieb.) 
Cavara et Grande +, Impatiens noli-tangere L. 1.1, 
Equisetum telmateja Ehrh. +.1, Eranthis hyemalis (L.) 
Salisb. 1.1, Galeopsis tetrahit L 1.1, Hypericum tetrap-
terum Fries 1.1, Myosotis decumbens Host ssp. floren-
tina Grau 1.1, Peucedanum oreoselinum (L.) Moench 
+.2, Scrophularia scopolii Hoppe +.1; rel. n. 8: Cir-
caea lutetiana L. +, Cardamine impatiens L., Dactylis 
glomerata L. r, Stellaria media (L.) Vill. +; rel. n. 9: 
Crataegus monogyna Jacq. +.1, Prunus spinosa L. +.1, 
Chaerophyllum aureum L. +.1, Heracleum sphon-
dylium L. ssp. ternatum (Velen.) Brummit +.1, Sene-
cio brachychaetus DC. limit. Cuf. +.1, Geum urbanum 
L. +.1, Pimpinella major (L.) Hudson +.1, Scrophula-
ria nodosa L. r, Impatiens noli-tangere L. 4.3, Dactylis 
glomerata L. +.

Tab. 14 - Rel. n. 1: Vicia incana Gouan +.1, Centaurea 
nigrescens Willd. +.2, Lathyrus pratensis L. +.1, Bro-
mus erectus Hudson +.1, Inula conyza DC. +.1, Lilium 
bulbiferum L. ssp. croceum (Chaix) Baker +.1; rel. n. 
2: Primula vulgaris Hudson +.1, Stachys officinalis (L.) 
Trevisan +.1, Sorbus domestica L. (pl.) +.1, Fragaria 
vesca L. +.2, Peucedanum verticillare (L.) Koch 1.1; 
rel. n. 3: Quercus pubescens Willd. (pl.) +.1, Clinopo-
dium vulgare L. +.2, Acinos alpinus (L.) Moench +.1, 
Centaurea bracteata Scop. +.1; rel. n. 4: Galium album 
Miller +.1, Orchis maculata L. ssp. fuchsii (Druce) 
Hylander +.1; rel. n. 5: Polygala nicaeensis Risso +.1, 
Sanguisorba minor Scop. ssp. muricata (Gremli) Briq. 
1.1, Prunella laciniata (L.) L. 1.1, Helianthemum num-
mularium (L.)Miller ssp.obscurum (Celak.) Holub 1.1, 
Carex hallerana Asso +.1, Blackstonia perfoliata (L.) 
Hudson +.1, Eryngium amethystinum L. 1.1, Thymus 
striatus Vahl 1.1, Carlina corymbosa L. +.1; rel. n. 6: 
Astragalus glycyphyllos L. +.2, Cruciata laevipes Opiz 
+.1. 

Tab. 15 - Rel. n. 1: Pulmonaria apennina Cristof. & 
Puppi  +.1, Cruciata glabra (L.) Ehrend. +.2, Fagus 
sylvatica L. (pl.)	 +.2, Plantago media L. +.1, Senecio 
brachychaetus DC. limit. Cuf. +.1, Helleborus bocco-
nei Ten. 1.2, Sanicula europaea L. +.1; rel. n. 2: Ono-
nis spinosa L. ssp. spinosa +.1, Plantago media L. +, 
Tamus communis L. +.1, Cirsium tenoreanum Petrak 
+.1, Linum viscosum L. +.1, Agrimonia eupatoria L. 
+.1, Sambucus ebulus L. +.1, Pteridium aquilinum (L.) 
Kuhn +.1, Ilex aquifolium L. +.1, Lathyrus pratensis 
L. +.1, Sanguisorba minor Scop. ssp. muricata (Grem-
li) Briq. +.1, Daucus carota L. +.1, Arabis turrita L. 
+.1; re. n. 3: Pulmonaria apennina Cristof. & Puppi +, 
Veronica chamaedrys L. +.2, Cruciata glabra (L.) Eh-
rend. +, Potentilla micrantha Ramond +, Ononis spino-
sa L. ssp. spinosa +, Achillea millefolium L. +, Gera-
nium nodosum L. +.1, Astragalus glycyphyllos L. +.1, 
Galega officinalis L. +.2, Digitalis micrantha Roth +.1; 
rel. n. 4: Achillea millefolium L. +, Centaurea nigre-
scens Willd. +.1, Cruciata laevipes Opiz +.1, Sorbus 
aria (L.) Crantz (pl.) +.1, Cynosurus cristatus L. +.1, 
Arabis alpina L. ssp. caucasica (Willd.) Briq. +.1; rel. 
n. 5: Veronica chamaedrys L. +, Agrimonia eupatoria 
L. +, Potentilla reptans L. +.2, Galium aparine L. +.1, 
Myosotis sylvatica Hoffm. 1.1, Cruciata laevipes Opiz 
+.1, Geranium dissectum L. +, Euphorbia amygdaloi-
des L. +.1, Acer pseudoplatanus L. +.1, Urtica dioica 
L. +.1, Vicia cracca L. +.1, Malva moschata L. +.1; 
rel. n. 6: Potentilla micrantha Ramond +, Fagus sylva-
tica L. (pl.) +, Senecio brachychaetus DC. limit. Cuf. 
+, Helleborus bocconei Ten. 2.1, Tamus communis L. 
+.2, Cirsium tenoreanum Petrak +, Lilium martagon L. 
+, Geum urbanum L. +.1, Thalictrum aquilegifolium 
L. 1.1, Silene dioica (L.) Clairv. +.1, Ajuga reptans L. 
+.1, Carduus personata (L.) Jacq. ssp. personata +.1, 
Ranunculus lanuginosus L. 1.1, Cardamine hepta-
phylla (Vill.) O. E. Schulz +.1, Cardamine bulbifera 
(L.) Crantz +, Chaerophyllum aureum L. 2.2, Prunus 
avium L. +.1, Anemone trifolia L. +.1, Lilium bulbife-
rum L. ssp. croceum (Chaix) Baker +.1, Senecio fuch-
sii Gmelin +.1, Heracleum sphondylium L. ssp. terna-
tum (Velen.) Brummit 1.1, Anemone ranunculoides L. 
+.1, Corydalis cava (L.) Schweigg. et Koerte +.1; rel. 
n. 7: Linum viscosum L. +, Geranium dissectum L. +, 
Aristolochia rotunda L. +.1, Anthemis cotula L. +.1, 
Anthemis tinctoria L. 1.1, Inula salicina L. +.1, Hol-
cus lanatus L. +.1, Origanum vulgare L. 1.1, Centaurea 
scabiosa L. +.1, Dorycnium pentaphyllum Scop. ssp. 
herbaceum (Vill.) Rouy 1.1, Polygala nicaeensis Ris-
so +.1, Inula conyza DC. 1.1, Fraxinus ornus L. (pl.) 
+.1, Bromus erectus Hudson 1.1; rel. n. 8: Centaurea 
nigrescens Willd. +.2, Potentilla reptans L. +, Galium 
aparine L. +, Myosotis sylvatica Hoffm. 1.1, Ostrya 
carpinifolia Scop. (pl.) +; rel. n. 9: Lilium martagon L. 
+, Asperula purpurea (L.) Ehrend. +, Cirsium arvense 
(L.) Scop. +, Angelica sylvestris L. 1.2.
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Tab. 19 - Rel. n. 1: Orobanche gracilis Sm. +, Poa an-
nua L. 1.1, Ornithogalum pyramidale L. 1.1, Cynosu-
rus echinatus L. 1.1, Festuca altissima All. 1.1, Vicia 
incana Gouan 1.1, Aira elegantissima Schur +, Silene 
italica (L.) Pers. +, Poa bulbosa L. +, Bromus dian-
drus Roth s. l. +, Cirsium eriophorum (L.) Scop. +, 
Geranium columbinum L. +, Salvia verbenaca L. +; 
rel. n. 2: Sulla coronaria (L.) Medik. 2.2, Arabis turrita 
L. +, Leontodon rosani (Ten.) DC. +, Odontites vulga-
ris Moench s. l. +, Prunus spinosa L. 1.1, Rosa canina 
L. sensu Bouleng 1.1, Heracleum sphondylium L. ssp. 
ternatum (Velen.) Brummit 2.2, Juniperus communis 
L. 1.1, Poa pratensis L. 1.1, Trifolium medium L. 1.1, 
Centaurea jacea L. +; rel. n. 3: Orobanche gracilis Sm. 
+, Centaurea pannonica (Heuffel) Simk. 1.1; rel. n. 4: 
Lathyrus latifolius L. 1.1, Sedum acre L. +, Torilis no-
dosa (L.) Gaertner +, Himantoglossum adriaticum H. 
Baumann +; rel. n. 5: Cytisus sessilifolius L.	 +, Fraxi-
nus ornus L. (pl.) +, Lilium bulbiferum L. ssp. cro-
ceum (Chaix) Baker +, Acer campestre L. +, Solidago 
virgaurea L. +.2, Peucedanum cervaria (L.) Lepeyr. +, 
Cornus sanguinea L. 1.1, Inula salicina L. 1.1, Quercus 
cerris L. +.2, Sorbus domestica L. +.2, Stachys offi-
cinalis (L.) Trevisan +.2, Acer obtusatum W. et K. +, 
Campanula trachelium L. +, Coronilla varia L. +, Ar-
temisia vulgaris L. +, Gladiolus communis L. +; rel. n. 
6: Scabiosa uniseta L. 2.2; rel. n. 7: Lathyrus latifolius 
L. 1.1, Cytisus sessilifolius L. 2.2, Fraxinus ornus L. 
(pl.) 1.1, Scabiosa uniseta L. 1.1, Galega officinalis L. 
1.1, Pulicaria dysenterica (L.) Bernh. 1.1, Spartium 
junceum L. 1.1, Dactylis hispanica Roth 1.1, Cuscuta 
epithymum (L.) L. +.2, Hypericum tetrapterum Fries 
+; rel. n. 8: Lilium bulbiferum L. ssp. croceum (Chaix) 
Baker +, Poa trivialis L. 1.1, Alchemilla glaucescens 
Wallr. +, Myosotis arvensis (L.) Hill	  +, Myo-
sotis sylvatica Hoffm. +, Narcissus pseudonarcissus 
L. +, Ornithogalum divergens Boreau +.2, Danthonia 
decumbens (L.) DC. +, Ornithogalum sphaerocarpum 
Kerner +, Poa infirma H. B. K. +, Ranunculus mil-
lefoliatus Vahl +, Taraxacum apenninum (group) +, 
Saxifraga tridactylites L. +, Valerianella dentata (L.) 
Pollich +; rel. n. 9: Poa annua L. +, Sulla coronaria 
(L.) Medik. 2.2, Arabis turrita L. 1.1, Leontodon rosa-
ni (Ten.) DC. 1.1, Odontites vulgaris Moench s. l. +, 
Melilotus officinalis (L.) Pallas 1.1, Tussilago farfara 
L. +, Plantago holosteum Scop. 2.2, Plantago maritima 
L. 1.1; rel. n. 10: Fragaria vesca L. 1.1, Opopanax chi-
ronium (L.) Koch 1.1, Potentilla micrantha Ramond	  
+, Stachys sylvatica L. +; rel. n. 11: Sedum acre L. 1.1, 
Acer campestre L. +, Urtica dioica L. +, Hypochoeris 
achyrophorus L. +, Rubus canescens DC. +, Bromus 
hordeaceus L. +, Galium aparine L. +; rel. n. 13: Pru-
nus spinosa L. 2.2, Rosa canina L. sensu Bouleng. 1.1, 
Galega officinalis L. +.2, Poa trivialis L. +.2, Alche-
milla glaucescens Wallr. 1.1, Melilotus officinalis (L.) 
Pallas 1.1, Tussilago farfara L. +.2, Urtica dioica L. 

1.1, Plantago major L. 1.1, Chaerophyllum aureum L. 
2.2, Cirsium vulgare (Savi) Ten. 2.2, Rubus ulmifolius 
Schott 1.1, Geranium pyrenaicum Burm. f. 1.1, Ru-
bus caesius L. 1.1, Geum urbanum L. +.2, Ranunculus 
ficaria L. ssp. ficaria +.2, Rumex sanguineus L. +.2, 
Valeriana officinalis L. +.2, Sedum album L. +.2; rel. 
n. 14: Solidago virgaurea L. +.2, Peucedanum cerva-
ria (L.) Lepeyr. 1.1, Hypochoeris achyrophorus L. 1.1, 
Melilotus alba Medicus +.2, Peucedanum oreoseli-
num (L.) Moench +.2; rel. n. 15: Centaurea pannonica 
(Heuffel) Simk. 1.1, Pulicaria dysenterica (L.) Bernh. 
1.1, Rubus canescens DC. +.2, Plantago major L. 1.1, 
Verbena officinalis L. +.2. 

Tab. 20 - Rel. n. 1: Ononis spinosa L. ssp. spinosa 2.2, 
Briza media L. 1.1, Bromus erectus Hudson 1.1, Po-
tentilla reptans L. 1.1, Prunella vulgaris L. 1.1, Poa 
annua L. 1.1, Agrimonia eupatoria L. +.2, Anthemis 
tinctoria L. +.2, Luzula campestris (L.) DC. +.2, Carli-
na corymbosa L. +, Viola alba Besser ssp. dehnhardtii 
(Ten.) W. Becker +, Melilotus officinalis (L.) Pallas +, 
Equisetum telmateja Ehrh. +, Galega officinalis L. +, 
Agrostis stolonifera L. +, Ajuga reptans L. +, Malva 
sylvestris L. +; rel. n. 2: Brachypodium rupestre (Host) 
R. et S. 2.2, Scabiosa columbaria L. 2.2, Trifolium 
ochroleucum Hudson 2.2, Holcus lanatus L. 2.2, Sam-
bucus ebulus L. 2.2, Hieracium piloselloides Vill. 2.2, 
Lolium multiflorum Lam. 2.2, Galium album Miller 
1.1, Trifolium campestre Schreber 1.1, Clinopodium 
vulgare L. 1.1, Bunium bulbocastanum L. 1.1, Cru-
ciata laevipes Opiz 1.1, Campanula rapunculus L. 1.1, 
Geranium dissectum L. 1.1, Ranunculus lanuginosus 
L. 1.1, Linum bienne Miller 1.1, Pulicaria dysenterica 
(L.) Bernh. 1.1, Aremonia agrimonoides (L.) DC. 1.1, 
Polygala nicaeensis Risso +.2, Rumex crispus L. +.2.

Tab. 21 - Rel. n. 1: Spartium junceum L. (pl.) +; rel. 
n. 2: Ostrya carpinifolia Scop. (pl.) +, Rosa canina L. 
sensu Bouleng. (pl.) +, Sorbus domestica L. (pl.) +; 
rel. n. 4: Cruciata laevipes Opiz 1.1, Hieracium pilo-
selloides Vill. +, Clematis vitalba L. +, Fallopia dume-
torum (L.) Holub +; rel. n. 5: Tussilago : farfara L. +; 
rel. n. 7: Juniperus oxycedrus L. (pl.) +. 

Appendix II: Localities and dates of relevès

Tab. 1 - Rel. n. 1: south-western side of Mount S. 
Antonio (10.05.2006); rel. n. 2: beech forest near the 
springs of Meta Stream (10.05.2006); rel. n. 3: near 
the Pass of Bocca Trabaria (29.06.2005); rel. n. 4: 
along Sentiero Italia (Italian Path) from Bocca Tra-
baria (27.06.2005); rel. n. 5: above Lago del Sole on 
the north-eastern side of Montaccio (27.06.2005); 
rel. n. 6: along the path from Sbocco Mancinelle 
(29.06.2005); rel. n. 7: eastern side of Mount Sodo 
Pulito  (01.06.2005); rel. n. 8: western side of mount 
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Montaccio (28.06.2005); rel. n. 9: Mount Sodo Pulito 
(29.06.2005); rel. n. 10: northern side of Col di Trava-
ia (29.06.2005); rel. n. 11: near Sbocco Bucine, along 
the road to Lago del Sole (01.06.2005); rel. n. 12: on 
the western side of the ridge (30.06.2005); rel. n. 13: 
south-western side of Mount S. Antonio (29.06.2005); 
rel. n. 14: western side of the ridge, along the road to 
Lago del Sole (01.06.2005); rel. n. 15: between Boc-
ca Trabaria and the western side of Mount S. Antonio 
(29.06.2005); rel. n. 16: northern side of Mount Verde 
(01.08.2005); rel. n. 17: northern side of Mount Verde 
(01.08.2005); rel. n. 18: western side of Mount Finoc-
chio (22.07.2005); rel. n. 19: near the sedge of Mount 
Verde (01.08.2005); rel. n. 20: along the path from 
Passo delle Vacche to Lago del Sole (10.06.2005); rel. 
n. 21: along the path from Passo delle Vacche to Lago 
del Sole (29.06.2005); rel. n. 22: southern slopes of 
Poggio Alto (30.06.2005); rel. n. 23: eastern side of 
Mount Sodo Pulito (30.06.2005); rel. n. 24: silver fir 
wood of Fonte Abete (30.06.2006); rel. n. 25: western 
side of Mount dei Frati (02.08.2005).

Tab. 2 - Rel. 1: south-western side of Mount Maggiore 
(30.08.2005); rel. n. 2: along the Italian Path (sentiero 
Italia), (01.08.2005); rel. n. 3: on the saddle between 
Mount Verde and Mount Frati (02.08.2005); rel. n. 4: 
eastern side of Mount Verde (01.08.2005); rel. n. 5: be-
neath Ripa della Luna (02.08.2005); rel. n. 6: western 
side of Mount Frati (02.08.2005); rel. n. 7: southern 
side of Mount Verde (01.08.2005); rel. n. 8: beneath 
the eastern peak of Poggio del Romita (10.06.2005); 
rel. n. 9: western side of Mount Frati (02.08.2005); rel. 
n. 10: on the sides of Mount Verde (01.08.2005); rel. n. 
11: above Lago del Sole (30.07.2006).

Tab. 3 - Rel. 1: between the Pass of Viamaggio and 
Poggio del Sambuco (03.08.2005); rel. 2: southern slo-
pe of Poggio del Sambuco (03.08.2005); rel. 3: Pog-
gio del Sambuco (22.07.2005); rel. 4: eastern side of 
the ridge between Poggio Alto and Mount Maggiore 
(30.08.2005); rel. 5: on the right side of Stream Meta 
(30.06.2006); rel. 6: Poggio Alto (06.08.2006).

Tab. 5 - Rel. n. 1: near Sbocco Bucine (04.08.2006); 
rel. n. 2: at the right side of Stream Meta (06.08.2006); 
rel. n. 3: near Rifugio Provinciale (06.08.2006); rel. n. 
4: near Sbocco Bucine (06.08.2006).

Tab. 6 - Rel. n. 1: estern side of Mount Sodo Pulito 
(06.08.2006); rel. n. 2: eastern side of mount Sodo Pu-
lito. along the road to Cà Bucine (06.08.2006).  

Tab. 7 - Rel. n. 1: near Parchiule, alonf Rio Val pellico 
(14.06.2005); rel. n. 2: along the final part of Valfora-
gna Stream (15.06.2005).
Tab. 8 - Rel. n. 1: along the path to Sbocco Bucine 

from Lago del Sole (30.06.2005); rel. n. 2: eastern side 
of Mount Sodo Pulito (04.08.2006).

Tab. 9 - Rel. n. 1: along the path to Poggio del Lupo from 
Lamoli (15.06.2005); rel. n. 2: along the path to Poggio 
del Lupo from Lamoli at the link side  (15.06.2005); 
rel. n. 3: along the path on the eastern side of Poggio del 
Lupo (15.06.2005); rel. n. 4: between Mount Montac-
cio and Poggio Caldesi (28.06.2005); rel. n. 5: north-
eastern side of Poggio Caldesi (28.06.2005); rel. n. 6: 
near Parchiule (29.06.2005); rel. n. 7: southern side of 
Mount Finocchio (22.07.2005); rel. n. 8: near Sboc-
co Bucine (22.07.2005); rel. n. 9: near Sbocco Bucine 
(22.07.2005); rel. n. 10: north-western of Parchiule 
(29.06.2006); rel. n. 11: above Parchiule (29.06.2006); 
rel. 12: near Lago del Sole (30.06.2006); rel. 13: near 
Case Borsaia (03.08.2006); rel. 14: near Case Borsa-
ia (03.08.2006); rel. n. 15: near Lamoli (04.08.2006); 
rel. n. 15: near Lamoli (04.08.2006); rel. n. 17: along 
the road to Sbocco Bucine (04.08.2006); rel. n. 18: 
near Lamoli (06.08.2006); rel. n. 19: along the road to 
Sbocco Bucine (06.08.2006); rel. n. 20: near Parchiu-
le, on the right side of Rio della Villa (29.06.2006). 

Tab. 11 - Rel. n. 1: between Sbocco Bucine and Lago 
del Sole (01.06.2005); rel. n. 2: Poggio del Romita 
(10.06.2005); rel. n. 3: south-western side of Mount 
S. Antonio, below the peak (29.06.2005); rel. n. 4: ea-
stern side of Mount Montaccio (28.06.2005); rel. n. 5: 
northern side of Mount Montaccio (28.06.2005); rel. n. 
6: below the peak of Mount S. Antonio (10.05.2006); 
rel. n. 7-8-9: from  Viciani et al., 2002 (tab. 8). 

Tab. 12 - Rel. n. 1: along the road to Sbocco Bucine 
(06.08.2006).

Tab. 13 - Rel. n. 1: eastern side of Mount Finocchio 
(04.08.2006). 

Tab. 14 - Rel. n. 1: near Cà Bucine (01.08.2006); 
rel. n. 2: along the road to Val Cimaia from Lamoli 
(02.08.2006); rel. n. 3: along the road to Val Cima-
ia from Lamoli (02.08.2006); rel. n. 4: near Lamoli 
(15.06.2005); rel. n. 5: at north-western of Parchiule 
(29.06.2006); rel. n. 6: near Lamoli (02.08.2006).

Tab. 15 - Rel. 1: above Lago del Sole, near Rifugio 
Forestale (01.08.2006); rel. n. 2: near "Tre Termini" 
Refuge (01.08.2006); rel. n. 3: near Sbocco Bucine 
(01.08.2006); rel. n. 4: near Cà Bucine (01.08.2006); 
rel. 5: near Lago del Sole (02.08.2006); rel. n. 6: near 
Montaccio (29.06.2005); rel. n. 7: near Montaccio 
(29.06.2006); rel. n. 8: near Fonte Abeti (02.08.2006); 
rel. n. 9: near Bocca Trabaria (01.08.2006). 

Tab. 16 - Rel. n. 1: near Bocca Trabaria (01.08.2006)  



Tab. 17 - Rel. 1: near Bocca Trabaria (01.08.2006); rel. 
n. 2: near Bocca Trabaria (01.08.2006).

Tab. 18 - Rel. n. 1: eastern side of Mount Sodo Pulito 
(04.08.2006); rel. n. 2: along the road to Sbocco Buci-
ne (06.08.2006).

Tab. 19 - Rel. n. 1: along the path of Montaccio 
(29.06.2005); rel. n. 2: along the path to "il Bastione" 
(02.07.2005); rel. n. 3: at the right side of Stream Meta 
(30.06.2006); rel. n. 4: near Parchiule (29.06.2006); 
rel. n. 5: near Parchiule (29.06.2006); rel. n. 6: near La-
moli (02.08.2006); rel. n. 7: near Lamoli (04.08.2006); 
rel. n. 8: near Bocca Trabaria (27.06.2005); rel. n. 9: 
southern side of Poggio del Sambuco (03.08.2005); 
rel. n. 10: near the spring of Stream Meta (30.06.2006); 

rel. n. 11: near Fonte Abeti (30.06.2006); rel. n. 12: 
near Cà Val Cimaia (29.06.2006); rel. n. 13: northern 
side of Mount Verde (01.08.2005); rel. n. 14: near Cà 
Val del Bianco (29.06.2006); rel. n. 15: near Lamoli 
(30.06.2006). 

Tab. 20 - Rel. n. 1: near Sbocco Bucine (22.07.2005); 
rel. n. 2: north-eastern side of Mount S. Antonio 
(30.06.2006).

Tab. 21 - Rel. n. 1: near Lamoli (02.08.2006); rel. n. 
2: near Lamoli (02.08.2006); rel. n. 3: near Lamoli 
(02.08.2006); rel. n. 4: near Casa Scanella (11.05.2006); 
rel. n. 5: near Case Borsaia (03.08.2006); rel. n. 6: near 
Case Borsaia (03.08.2006); rel. n. 7: near Case Borsaia 
(03.08.2006).
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