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ABSTRACT - Populations of xerotolerant species (Achnatherum calamagrostis, Stipa crassiculmis subsp. picentina, are scattered along a wide
altitudinal gradient on slopes at mid- and high elevation in Monti Picentini, a subcoastal mesozoic limestone ridge in Tyrrhenian
Southern Italy.

Their stands are widespread in grasslands of mostly secondary origin. At lower altitudes these grasslands replace former decidu-
ous forest communities dominated by oaks or beech, while at higher altitudes they reach the summits, where they apparently merge
into the remnants of the still partially grazed, zonal climatogenic, grasslands ranging above the local tree-line.

Nevertheless primary stands of these grasslands are to be found around the many clusters of highly dynamic sites of the mon-
tane and sub-alpine levels, scattered around screes and rocky outcrops of the prevalently dolomitic morphology of the slopes. This
virtual continuity of non arboreal communities across more than 1000 metres of the local topographical gradient, where azonal,
relic stands of Pinus nigra s.l. are transitional between the grasslands and the surrounding zonal broadleaved forest vegetation,
stresses patterns of the coenological changes between Festuco-Brometea and Elyno-Sesterietea along the catena, which suggest frag-
mentary persistence of a paleozonation.
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GENERALITIES character (Quercus cerris, Tilia platyphyllos) are cli-
matogenic on gentle slopes. Stands of the suben-

A high species density is found in the district of i - )
demic Acer lobelii, Alnus cordata are common in the

Monti Picentini in W Campania (S Italy). Within an . ) ) o
area of 94000 ha, 1260 species have been recorded Q.cerris forest of lower altitudes, while within the

(Moraldo ¢# al., 1981-82; 1985-86). Diversity pattern Fagus-llex forests of the upper forest belt, stands of
’ rare associates (S7aphylea pinnata, Betula pendula, Taxus

show high concentration of endemic, subendemic, )
baccata, Abies alba) occut.

disjunct and rare faxa compared to other neigh-
bouring districts (La Valva ez /., 1976; Martinovsky
¢t al., 1974-75).

Stands of grasslands are scattered across a more
than thousand meters long topographical gradient,
Temperate deciduous forests with meso-eutrophilic from middle elevations (400 m a.s.l.) to local sum-
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Figure 1. Location of the study area

mits (1800 m a.s.l.). Most of the stands are second-
ary but the local topography provides, at any alti-
tude, highly dynamic sites (Budetta ez @/, 1993;
Bonardi ez al., 1988) where permanent communities
of grassland species can be considered as primary
stands.

Scanty fragments of tussocks grasslands with
Achnatherum calamagrostis are restricted on steeper
slopes, rock crevices, cliffs and screes at lower alti-
tudes, while rare and small populations of the en-
demic S#pa crassiculmis subsp. picentina occur near the
summits. Fragments of evergreen forest (Quercus
tlex, Arbutus unedo), thicket and stands of xerophilic
mediterranean dwarf-shrubs (Cistus salvifolins, He-
lichrysum italicum, Erica terminalis ) usually fringe these

outpost, independently from elevation (often above
1500 m a.s.L.).

This suggests relictuality for a consistent stock of
both drought-resistant, continental species, as well
as of mesophilic ones, stressing the refugial status
of the area during previous climatic fluctuations (see
Brown & Lomolino, 1998).

THE AREA

The district of Monti Picentini encompasses a NW-
SE Apenninic mountain-ridge with low density of
human settlements (Fig. 1). The main elevations
range from 1809 m a.s.l. (M. Cervialto), to 1780 m
(M. Polveracchio) and 1574 m (M. Boschetiello) and
apparently do not reach the upper climatogenic for-



est limit. Dolomitic limestones prevail and give ori-
gin to a highly heterogeneous and dynamic mor-
phology, with deep and steep valleys and gorges.
Morphology on summits locally shapes a topo-
graphic tree-line which allows the development of
isolates of primary subalpine grasslands. These
acted as original nuclea of the present-day large sec-
ondary grassland, due to a long impact by domestic
herbivores. Paradigmatic for the local patterns of
geomorphology and vegetation is the area of Val-
lone della Caccia where most of the rare species are
concentrated and where the data have been
recorded.

The study-area is located within the Parco Regionale
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Figure 2. Vegetation changes along the topographical gradient
at Vallone della Caccia.

(1) Riverine thickets (Alnus cordata, Hypericum hyrcinum,
Ostrya carpinifolia)

(2) Fragments of Erica terminalis heaths

(3) Cushion chamephyta and tussock graminoids (Onosma
echioides, Scabiosa crenata, Achnatherum chalamagrostis, Sa-
tureja montana)

(4) Deciduous forest (Ostrya carpinifolia, Quercus cerris, Se-
sleria autumnalis, Vinca minor)

(5) Pinus nigra stands in open habitats

(6) Beech-forest (Fagus sylvatica, Ilex aquifolium, Taxus bac-
cata)

(7) Summit grasslands (Bromus erectus, Koeleria splendens,
Festuca circummediterranea, Avenula praetutiana)

(8) Rocky habitats on summits (Oxytropis caputoi, Anthyllis
montana, Sesleria tenuifolia, Helianthemum canum, Stipa cras-
siculmis)

dei Monti Picentini, and is part of the EU Special
Protection Area ”M. Polveracchio, M. Boschetiello,
Vallone Caccia-Senerchia”. Here many vegetation
types can be classified into the EC Directive 92/43
priority Habitats ”(Sub)-Mediterranean pine forests
with endemic black pines” (9530%), ”Apennine
beech forests with Taxus and Ilex” (9210%) and
“Semi-natural dry grasslands and scrubland facies
on calcareous substrates (Festuco-Brometalia)” (6210%)
(CEC, 2007; Biondi e7 al., 2009).

AIMS AND METHODS

Here focus is given to some coenological characters
of the local grassland communities, matching the
high degree of anomalies in the vegetation patterns
along the topographical gradient (Fig. 2). Results of
an inventory based on classic phytosociological
analysis from stands within the watershed of Val-
lone della Caccia is presented. Morphologically
highly dynamic and heterogeneous sites, where the
unexpected species and communities are scattered,
have been selected following a stratified sampling
design (strata: land-slips, screes, rocky outcrops).

A data set of 24 samples and 154 species has been
processed by Agglomerative Classification (Quanti-
tative data, Dissimilarity ratio, Chord distance) ac-
cording to SYN-TAX 2000 (Podani, 2001).

This coenological approach to the local phytodiver-
sity is intended to provide information on commu-
nity history. It is therefore focused on affinities
among communities beyond the level of local wzcro-
species (cfr. Stipa sp.pl.; Pignatti, 1982), here consid-
ered to be essential for an interpretation of
vegetation mosaic consistent with data from vege-
tation history, phytogeographical evidence and
biome structure at the continental scale (zonobio-
mes sensu Walter 1983:cfr. Bailey, 1996 and Brieckle,
2002). The syntaxonomic ranking follows Biondi
(2000) and Biondi ez a/. (1995). The nomenclature
follows Pignatti, 1982; for S#pa see Moraldo, 1986.

RESULTS

The classification of the samples shows two main



Figure 3. Chord distance dendrogram of the floristic matrix
using dissimilarity ratio.

clusters (Fig. 3). They are apparently based (cluster
A) on the discriminator value of Achnatherum calam-
agrostis, Pinus nigra, Erica terminalis along with
Mediterranean, S or SE European or Pontic
chamaephytes of circum-steppic biomes (Texcrinm
Slavum, Helichrisum italicun, Asperula purpurea, Fumana
procumbens, Dorychinium hirsutum, Onosma echioides). In
cluster B, S#pa crassiculmis subsp. picentina, a micro-
endemic local faxon of the widespread SE Eu-
ropaean orophilous S#pa  crassiculmis  of  the
mountains of the NE Mediterranean regions (itself
an outpost of §. pennata s.l. of the steppe of C Asia),
discriminates the cluster along with Crepis lacera, Thy-
s striatus, Dianthus sylvestris, Avenula praetutiana, Cen-
deusta,  Sempervivum Erynginm
amethystinum, Acinos alpinus (Mediterranean or S Eu-
ropean orophytes) and the Circumboreal Poa alpina
which points out a summit flora with a slightly char-
acter of tundra biome.

taura tectorum,

The inspection of cluster A shows that the local iso-
lated populations of Pinus nigra and scattered heaths
of Erica terminalis, are involved in the framework of
xerophilic open communities (ground cover around
50%) of dwarf-shrubs on steep slopes, screes and

land-slips (Rosmarinetea officinalis) colonised both by
catadromic species from summit grasslands (Feszuco-
Brometea) and seedlings from surrounding forest on
less dynamic sites. Here we recognise a community
of secondary grassland of lower altitudes with fea-
tures of the association Saturejo montanae-Scabiosetum
crenatae (Biondi, 2000) for which we propose the
rank of a local new subassociation, characterized by
Achnatherum calamagrostis (holotypus Tab. 1, sample-
plot n.3). The former association was earlier pro-
posed for Lucania (Corbetta & Pirone, 1981) and
later recognized in Calabria (Abbate ez al., 1984) as
subassociation scabiosetosum crenatae of Saturejo mon-
tanae-Brometum erecti (Avena & Blasi, 1979) and has
only later been emendated (Biondi, 2000) into the
present syntaxon.

In central Europe (Austrian Alps) communities with
Achnatherum are recognised as the association
Stipetum calamagrostis Mucina, 1997; Valachovic ez al.,
1997), ranked into Thlaspietea rotundifoliae. In those
districts, such communities often grow in contiguity
to stands of Pinus nigra (Erico-Pinetea in Grabherr &
Mucina, 1993), suggesting strong analogies with the
vegetation patterns in Monti Picentini. Further
South in the peninsula (Monte Pollino area),
Achnathernm communities have been included in a
class of mainly dwarf-shrubs on unstable soils (Sero-
phulario-Helichrysetea italicae) vicariating here, the cen-
tral European, Alpine and Appenninic Thlaspietea
rotundifoliae (Brullo ef al., 1998). Despite of the geo-
graphical vicinity, the floristic affinities of the com-
munity of the former class with the reported stands
in Monti Picentini seem to be lower.

Erica terminalis behaves as key species for a facies of
this community, growing on steeper slopes and con-
solidated debris near the “talweg”. It is usually a
common associate in both arboreal (see sample-
plots n. 10-14) and dwarf-scrub communities along
the catenas in narrow valleys of the upper streams
of the catchment but is apparently not limited here
to riverine gravel banks communities, as it is else-
where in W Mediterranean districts (Gamisans,



1991; Angius & Bacchetta, 2009).

Cluster B shows transitional characteristics between
secondary dwarf-shrubs rich grassland scattered at
lower altitudes (Saturejo montanae-Brometum erecti) and
primary zonal grasslands of mountain areas located
above the tree-line (Seslerietum apenninae)(Bruno &
Furnari, 1966; Biondi ¢z al., 1995; Blast ez al., 2003).
In Table 1 it is possible to observe population of
Stipa crassiculmis subsp. picentina, relegated in frag-
mented summit-grasslands on rocky outcrops with
lithosols. This syntaxon has been described for sites
on cliffs, “cuestas” and systems of secondary ridges
in central Apennines (Bruno & Covarelli, 1968; Bal-
lelli & Biondi, 1982; Biondi ez al., 1988; Allegrezza et
al., 1997) and later recognised in many other loca-
tions in southern Apennines (Abbate ¢z al, 1984;
Lucchese ez al., 1995; Maiorca & Spampinato, 1999).
A higher amount of dwarf-shrubs as common as-
sociates is distinctive for this community, which dis-
plays characteristics of permanent community and
is likely to be the remnant of an earlier primary
source for the flora of these zonal grasslands (cfr.
sample-plots 20-23). Other associates in some of
the sample-plots stress affinities with communities
of secondary Bromus erectus grasslands, widespread
throughout the summits in central and Southern
Apennines (Avena & Blasi, 1979; Biondi e al., 1995).

PHYTOHISTORICAL INFERENCES

Local population of xeromorphic and xerotolerant
species are relegated in areas of intense and dynamic
geomorphology, surrounded by mesophytic, eu-
trophilic, climatogenic forest communities on less
dynamic sites. It means that the former are located
on sites with very low competition and are aggre-
gated in edaphogenic permanent communities,
while the latter grow on sites where intense compe-
tition processes take place and are in equilibrium
with the local macro-climate (deciduous forest).
Affinities at continental scale show that most of the
species of the edaphogenic permanent communi-
ties of the study area belong to an eastern substeppe
stock of Western Asia (Zohary, 1973; Horvat ez al.,

1974; Walter, 1974), were they form climatogenic
communities on large areas.

As far as deciduous forest can be considered the cli-
matogenic vegetation type in the whole area, the
Erica heath and the dwarf-shrubs rich grassland on
highly dynamic/low-competition sites and eastern
affinities, is therefore of more ancient character in
the study area, where it represents a relic of previ-
ous xeric climatic phases of the last glacial cycle
(Bredenkamp ez al., 2002).

Considering the pattern of late Quaternary climatic
fluctuations and the earlier spread of steppe and
sub-desert biomes in the West during the
pleniglacials, these communities therefore exhibit
relic status in low competition sites within the study
area. On the other hand, Caucasian and W Hi-
malayan affinities among the species of the
mesophilic forest stock (Acer lobelii = A. cappadoci-
cumty Alnus cordata = A. cordifolia; see Spada et al., 1995
and Conti ¢7 al., 2005) suggest that these stands and
the surrounding district as a whole, are likely to have
been affected by a lower degree of pleniglacial cli-
matic constrains. They keep therefore the characters
suggested for local forest refugia during the last
pleniglacial (Spada ez 4/, 1.c.).

Moreover, affinities of the local stands of Pinus nigra
with Pinus (nigra) pallasiana communities at the up-
permost limit of the arid Mediterranean zonation
both in Crimea and Caucasus, can be detected (Wal-
ter, 1974). In these territories the species reaches its
easternmost range-boundary at the transition be-
tween the Mediterranean forest biomes and the
biome of the steppe. The stands in Monti Picentini
are in contiguity along the local catena with (relic)
steppe communities as well (Tab. 1; Fig. 2).

Since a steppe flora established in Southern Europe
during the last pleniglacials and a mesic nemoral and
woody flora is representative of middle Holocene
environmental conditions (Huntley & Webb, 1988),
the xerophilic stock of dry and harsh climatic con-
ditions is therefore older than the mesophilic ones,
considering the sequence of the major climatic



SYNTAXONOMY
FESTUCO-BROMETEA Br.-Bl. & Tx. 1943 ex Klika & Hadac 1944
Brometalia erecti Br.-Bl. 1936
Stideridenion syriacae Bionds, Ballelli, Allegrezza & Zuccarello 1995
Phleo ambigui-Bromion erecti Biondi & Blasi ex Biondz, Ballelli, Allegrezza, Zuccarello 1995
Saturejo montanae-Brometum ercti Avena & Blasi 1979

ROSMARINETEA OFFICINALILS  Rivas-Martinez, Diaz, Prieto, 1oidi & Penas 1991
Rosmarinetalia officinalis Br.-Bl. exc Molinier 1934
Artemisio albae-Saturejion montanae Allegrezza, Biondi, Formica, Ballell, 1997
Saturejo montanae-Scabiosetum crenatae Biondi 2000
achnatheretosum calamagrostis subass.nova

changes from upper Quaternary to middle-
Holocene. This suggests that in Monti Picentini the
sequence of edaphogenic permanent communities
along the topographic “catena” traces out the se-
quence of zonal biomes along the W-E geographi-
cal gradient of present days in the transitional zone
between forests and steppe (semideserts).

This implies that in the study area the spatial pat-
tern of vegetation mirror a relative “chronology” of
colonisation events. Vallone della Caccia, one of the
most dynamic sites in the study area, is therefore
paradigmatic for the conservation of a pleniglacial
flora in areas, at present, characterized by a Mediter-
ranean and sub-Mediterranean plant cover. The
floristic changes within the areas therefore suggest
the fragmentary conservation z situ of remnants of
a paleozonation previous to the Holocene forest re-
covet.
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LOCATION, DATE AND SPORADIC SPECIES

Rel. 1. Vallone della Caccia (Senerchia). 24.06.2001.
Buplenrum baldense Turra subsp. baldense +; Ostrya car-
pinifolia Scop. +; Teucrinm chamaedrys 1. subsp. cha-
maedrys 15 Linum bienne Miller +; Reichardia picroides
(L.) Roth +; Plantago lanceolata 1.. 1; Asparagus acutifo-
lius .. +. Rel. 2. Vallone della Caccia (Senerchia).
26.07.2002.  Cephalaria leucantha (1..) Roemer et
Schultes +; Ostrya carpinifolia Scop. +; Acer neapolita-
num ‘Ten. +; Clematis vitalba 1.. +; Stachys recta 1.
subsp. grandiflora (Caruel) Arcangeli 1. Rel. 3. Vallone
della Caccia (Senerchia). 26.07.2002. Odontites verna
(Bellardi) Dumort subsp. serotina (Dumort) 1; Ostrya
carpinifolia Scop. +; Fraxinus ornus 1.. +. Rel. 4. Val-
lone della Caccia (Senerchia). 27.07.2002. Ostrya car-
pinifolia Scop. +; Fraxinus ornus 1.. +; Coronilla emerus
L. subsp. emeroides (Boiss. et Spruner) Hayek + ;
Qunercus ilex 1. +. Rel. 5. Vallone della Caccia (Sener-
chia). 20.05.2002. Odontites verna (Bellardi) Dumort
subsp. serotina (Dumort) 1; Ostrya carpinifolia Scop. +;
Fraxinus ornus 1. +; Acer neapolitanum Ten. +; Coro-
nilla emerns 1.. subsp. emeroides (Boiss. et Spruner)
Hayek + ; Quercus ilex L. + 5 Vincetoxicum hirundina-
ria Medicus + ; Clematis flammunla 1. +; Astragalus de-



pressus L. +. Rel. 6. Vallone della Caccia (Senerchia).
20.05.2002. Buplenrum baldense Turra subsp. baldense
+; Odontites verna (Bellardi) Dumort subsp. serotina
(Dumort) 1; Pobygala major Jacq. +; Ostrya carpinifolia
Scop. +; Fraxinus ornus L. +; Spartium junceum L. +;
Teucrinm chamaedrys 1. subsp. chamaedrys 1; Petrorbagia
saxifraga (L.) Link subsp. saxifraga +; Vincetoxcicum hi-
rundinaria Medicus +. Rel. 7. Vallone della Caccia
(Senerchia). 12.07.2002. Pobygala major Jacq. +; Quer-
cus pubescens Willd. +. Rel. 8. Vallone della Caccia (Se-
nerchia). 12.07.2002. Saxifraga marginata Sternb. +;
Ostrya carpinifolia Scop. 1; Fraxinus ornus L. 15 Acer
neapolitanum Ten. +; Coronilla emerus L. subsp. eme-
roides (Boiss. et Spruner) Hayek 1; Cytisus sessilifolius
L. + 5 Quercus ilex 1.. +. Rel. 9. Vallone della Caccia
(Senerchia). 12.07.2002. Pohgala major Jacq. +; Ostrya
carpinifolia Scop. +; Fraxinus ornus 1. +; Coronilla eme-
rus L. subsp. emeroides (Boiss. et Spruner) Hayek + ;
Cytisus sessilifolins L. +. Rel. 10. Vallone della Caccia
(Senerchia). 20.05.2002. Saxifraga marginata Sternb.
+; Ostrya carpinifolia Scop. +; Acer neapolitanum Ten.
1; Cytisus sessilifolins L. +. Rel. 11. Vallone della Cac-
cia (Senerchia). 25.06.2001. Ostrya carpinifolia Scop.
1; Fraxcinus ornus 1. 1; Coronilla emerus 1. subsp. eme-
roides (Boiss. et Spruner) Hayek + ; Clematis vitalba L.
+; Alnus cordata (Loisel) Dest. +; Reichardia picroides
(L) Roth +. Rel. 12. Vallone della Caccia (Sener-
chia). 25.06.2001. Ostrya carpinifolia Scop. +; Fraxinus
ornus L. +; Acer neapolitanum Ten. +. Rel. 13. Vallone
della Caccia (Senerchia). 25.06.2001. Buplenrum bal-
dense Turra subsp. baldense +; Arbutus unedo L. +; Fra-
xinus ornus 1. 15 Coronilla emerus 1.. subsp. emeroides
(Boiss. et Spruner) Hayek + ; Cytisus sessilifolius 1. + ;
Clematis vitalba L. +; Allinm flavum L. subsp. flavum +.
Rel. 14. Vallone della Caccia (Senerchia). 25.06.2001.
Arbutus unedo 1.. +; Ostrya carpinifolia Scop. 1; Fraxi-
nus ornus L. 15 Spartinm juncenm L. +; Quercus pubescens
Willd. +; Petrorbagia saxifraga (L.) Link subsp. saxi-
fraga +; Linum bienne Miller +. Rel. 15. Monte Bo-
schetiello (Senerchia). 27.07.2002. Stachys recta L.
subsp. grandiflora (Caruel) Arcangeli +. Rel. 16.
Monte Boschetiello (Senerchia). 27.07.2002. _Allinm
Slavum L. subsp. flavum +; Astragalus depressus L. +; Pe-

trorhagia saxifraga (L.) Link subsp. saxifraga +; Eu-
phorbia myrsinites L. +; Sedum tenuifolium (S. et S.)
Strobl +; Jurinea mollis (L..) Reichenb. +; Sedunz acre L.
+. Rel. 17. Monte Boschetiello (Senerchia).
24.06.2001. Jurinea mollis (1..) Reichenb. +;_Alium fla-
vum L. subsp. flavum +; Buplenrum baldense Turra
subsp. baldense +; Hyppocrepis comosa L. +; Anthericum
liliago 1. +; Viola psendogracilis Strobl +; Trifolinm sca-
brum L. +; Minnartia verna (L.) Hiern 1. Rel. 18.
Monte Boschetiello (Senerchia). 19.06.2001. Bupleu-
rum baldense Turra subsp. baldense +; Petrorhagia saxi-
fraga (L.) Link subsp. saxifraga +; Stachys recta 1.
subsp. grandiflora (Caruel) Arcangeli 1; Teucrinm cha-
maedrys L. subsp. chamaedrys 1; Sedum tenuifolinm (S. et
S.) Strobl +; Euphorbia myrsinites L. +; Plantago argen-
tea chaix +; Cynosurus echinatus 1. +; Carduns macroce-
phalus (Dest.) Nyman; Antoxanthum odoratum L. +.
Rel. 19. Monte Boschetiello (Senerchia). 27.07.2002.
Allinm flavum L. subsp. flavum +; Astragalus depressus
L. +; Petrorbagia saxifraga (L..) Link subsp. saxifraga +;
Rosa pimpinellifolia L. +; Tencrium chamaedrys L. subsp.
chamaedrys +; Viola psendogracilis Strobl +; Trifolinm
scabrum 1. +; Jurinea mollis (1..) Reichenb. +. Rel. 20.
Monte Boschetiello (Senerchia). 19.06.2001. Astra-
galus depressus L. 2; Teucrinm chamaedrys L. subsp. cha-
maedrys +. Rel. 21. Monte Boschetiello (Senerchia).
27.07.2002. Allium flavum 1. subsp. flavum +; Ceterach
officinarum DC. +; Cephalaria lencantha (1..) Roemer et
Schultes +; Buplenrum baldense Turra subsp. baldense
+; Teucrinm chamaedrys L. subsp. chamaedrys +; Mi-
nuartia verna (L) Hiern 1; Euphorbia myrsinites L. +.
Rel. 22. Monte Boschetiello (Senerchia). 19.06.2001.
Allinm flavum L. subsp. flavum +; Astragalus depressus
L. +; Anthericum liliago 1.. +; Valeriana tuberosa 1.. +.
Rel. 23. Monte Boschetiello (Senerchia). 27.07.2002.
Jurinea mollis (L.) Reichenb. +; Rosa pendulina 1. 1;
Hippocrepis comosa 1. +; Minuartia verna (1..) Hiern +;
Anthericum liliago 1.. +. Rel. 24. Monte Boschetiello
(Senerchia). 27.07.2002. Allium flavum L. subsp. fla-
vum ~+; Ceterach officinarum DC. +; Rosa pimpinellifolia
L. 1; Anthericum liliago L. +; Euphorbia nyrsinites L. +.
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Table 1

height a.s.l.
slope (°) -
aspect -

clasts (7o) 20

400

rocky outcrop (%) 50

cover (%) 60

sample area (mq) 45

Saturejo montanae-Scabiosetum crenatae Biondi 2000
achnatheretosum calamagrostis

700
40
NE
30

60
35

40

600
20

50

20
50

30

3%

600
80
SE

80
40

40

900
35

70

20
70

30

650
10

SE
60

50
40

650
20
SE
40

15
50

40

800
50

70
50

40

850
50
SE

70
50

50

850
50

75
60

60
10

400
45
SW
15

50
50

30

1

420
80
SE
10

70
30

20
12

450
40
SE
15

60
45

25
13

400
25

20

50
50

40
14

Scabiosa crenata Cyr 1
Achnathernm calamagrostis (L.) Beauw. 2
Satureja montana L. subsp. montana
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[\
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[\
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facies with Pinus nigra
Pinus nigra Arnold

facies with Erica terminalis
Erica terminalis Salisb.

Artemisio albae-Saturejion montanae Allegrezza, Biondi, Formica, Ballelli, 1997
Aspernla purpurea (L) Ehrend. subsp. purpurea

Globularia meridionalis (Podp.) O.Schwarz

Fumana procumbens (Dunal) G. et G.

Doryeninm birsutum (L.) Ser.

Rosmarinetalia officinalis Bt.-Bl. ex Molinier 1934

Rosmarinetea officinalis Rivas-Martinez, Diaz, Prieto, Loidi & Penas 1991

Teucrinm montanum L. +
Aethionema saxatile (1.) R.Bt. subsp. saxatile +
Linum tenuifolinm L.

Thesium divaricatum Jan ex Mert. et Koch 1
Helichrysum italicum (Roth) G.Don subsp. ialicum +
Micromeria graeca (L..) Bentham subsp. graeca 1
Onosma echioides 1..

Teucrium flavum 1.. subsp. flavum

Saturejo montanae-Brometum erecti Avena & Blasi 1979
Helianthemum oelandicum (1) DC. subsp. canum (L.) Bonnier
Cerastinm tomentosum L.

Chamacecytisus spinescens (C. Presl) Rothm.

Sesleria tenuifolia local community

Anthyllis montana L. subsp. atropurpurea (Vukot.) Pignatti*

Sesleria tenuifolia Schrader subsp. tenuifolia

Stipa crassicnlmis P.Smirnov subsp. picentina Martinovsky, Moraldo et Caputo

Phleo ambigui-Bromsion erecti Biondi & Blasi ex Biondi, Ballelli, Allegrezza, Zuccarello 1995
Koeleria splendens C. Presl. 1
Galinm lucidum All.

Festuca circummediterranea Patzke

Leontodon crispus Vill. .
Phlenn ambignnm Ten. +
Trinia dalechampii (Ten.) Janchen

Crepis lacera Ten.

Thymus striatus Vahl.

Dianthus sylvestris Wulfen subsp. sylvestris

Avenula praetutiana (Patl. ex Arcang.) Pign.

Centanrea deusta Ten.

Brometalia erecti Br.-Bl. 1936

Festuco-Brometea Br.-Bl. & Tx. 1943 ex Klika & Hadac 1944

Bromus erectus Hudson subsp. erectus 1
Sanguisorba minor Scop. subsp. muricata Briq. 2
Helianthemum nummnlarinm (L.) Miller subsp. obscurum (Celak) 1
Carex macrolepis DC.

Pimpinella tragium Vill. subsp. lithophila (Schischkin) Tutin

* [XX Carex: humilis Leysser

Anthyllis valneraria 1. subsp. rubriflora (DC.) Arcangeli .
Poa bulbosa 1. 1
Lberis carnosa Willd.

Thynus longicanlis C.Presl.

Onobrychis alba (Waldst. e Kit) Desv. subsp. laconica (Orph. ex Boiss.) Hayek

Poa alpina 1.

Erynginm amethystinum L.

Acinos alpinus (L) Moench

Sempervivum tectorum L.

Other Associates****

Aspernla aristata L. subsp. scabra (J. et C. Presl) Nym.

Centanrinm erythraea Rafn subsp. erythraea +
Sedum rupestre L. subsp. rupestre 2
Carex: flacca Schreber subsp.serrulata (Biv.) W. Greuter +
Brachypodium rupestre (Host) R. et S.

* character species of Seskrion apenninae Furnari in Bruno & Furnari 1966 and Seslerenion apenninae Blasi & Di Pietro 2003

** species of Festuco-Brometea transgressive into Elyno-Seslerietea
*** considered also character species of Saturejo montanae-Brometum erecti Avena & Blasi 1979
*kE* species usually recorded in Festuco-Brometea communities of stony sites
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