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ABSTRACT - Aim of the paper is to describe the conservation state of the dune plant communities of
Lazio (central Italy), using both original and already published phytosociological relevés. This
case study in particular analyses the effects of human disturbance on the species composition and
the vegetation zonation in coastal sandy landscape, already classified in three land facets. 13 plant
associations were recognised and 9 of them were identified as potential natural vegetation types
for the sandy coastal ecosystems of Lazio. Incidence of ruderal species and alien taxa were cal-
culated for each plant community and for each land facet. The results have produced evidence that,
even if Lazio coastline is largely occupied by human settlements or infrastructures, several sites
still preserve an high plant communities diversity and few alien taxa inside the natural habitats
occur. On the contrary where the human impact i

ntense, dune plant communities disappear or
if they are still present, the vegetation zonation is incomplete, ruderals are abundant and alien
species are Jocally common. A data-base of dune plant diversity was realised for a monitoring pur-
pose.
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INTRODUCTION

In Italy, dynamic changes along the coastline are strongly influenced by the
extraction of gravel in the rivers, as well as by human settlements and harbour con-
structions. Ci quently impressive pt of erosion of dune-beach system
oceur.

Coupled with these phenomena are the effects of current global climatic change,
which produces an increase in the sea-level and an acceleration of the coastal ero-
sion, with a consequent water invasion of low littoral zones and of coastal marshes
(Warrick et al., 1993; Barange & Harris, 2003). These processes have a considerable
effect on dune ecosystems, such as the fragmentation of the plant populations, with
arisk of local extinction of species or plant communities, the entry of other species
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or communities belonging to other ecosystems, as well as the invasion of alien
species (Leatherman, 1989; Chapin ef al., 2001).

Therefore, the knowledge of the current vegetation zonation as well as of the
bioindicators of environmental alterations should be increased, by completing var-
ious actions of monitoring with the aim of having under control the fragile equilib-
rium that regulates these ecosystems.

‘With this objective, a hierarchical land classification (Blasi et al., 2000) allows
the identification of definite but discrete homogenous units for environmental voca-
tion and potential natural vegetation, in which it is possible to differentiate man-
agement interventions. For the Lazio sector of the sandy coast of central Italy, it was
proposed a hierarchical land classification that recognises one system, three land
facets and three environmental units (Acosta er al., 2003a).

For the same stretch of coast, researches about vegetation are constituted from
different phytosociological works on the more widespread psammophilous plant
communitics (Marinucci ef al., 1980; Géhu et al., 1984; Lucchese & Pignatti, 1990;
Biondi, 2000; Vagge & Biondi, 1999; Filesi & Ercole, 2000, Acosta et al., 2000b).
Only on the littoral of the Circeo National Park, the floristical and structural fea-
tures of the dune communities, in sectors at different levels of disturbance, are in
this specific case study analysed (Acosta et al., 2000a, Acosta e al., 2003b; Acosta
et al., in press).

Regarding the evaluation of naturalness of the coasts, several studies have been
carried out by various Italian authors (Arrigoni et al. 1985; Géhu et al., 1984;
Pignatti, 1993; Géhu & Biondi, 1994a; Conti & Pirone, 1996; Adamoli ef al., 1997;
Biondi, 1999) as well as international authors (e.g. van der Maarel, 1993; Curr er
al., 2000; Kutiel, 2001; van der Maarel, 2003).

In this paper we analyse the current conservation state of dune plant communi-
ties in Lazio coastline by using phytosociological information and evaluating the
incidence of ruderal and alien taxa, and the coherence between current and poten-
tial vegetation zonation. A data-base for a monitoring of plant diversity in sandy
coastal ecosystems was realised.

STUDY AREA

The Lazio coast extends for 250 km along the Tyrrhenian Sea (from 42°23" N-
11°39’ Eto 41°11° N-13°20" E), and it is composed of sandy shores as well as rocky
headlands and fluvial mouths. Recent dunes (Holocene) generally occupy a narrow
strip along the sea-shore, mostly in contact with ancient dunes (Pleistocene) as well
as contact with alluvial or lacustrine deposits. The Lazio coastal dune system pres-
ents a relatively simple structure which is formed by embryo-dunes, followed by a
main mobile dune ridge and a fixed dune ridge. Complex dune systems are only
found on the southern part of the river Tiber delta (Castelporziano). The climate is
Mediterranean, and varies from meso-Mediterranean dry sub-humid climates to
thermo-Mediterranean sub-humid climates (Blasi, 1994; 1998).

The landscape of the sandy Lazio coastal dunes was analysed by Acosta et al.,
(2003a) following the hierarchical land classification approach (Blasi et al., 2000).
The classification scheme of Lazio sandy coast consists of 3 Land Facets: recent
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coastal dunes under meso-Mediterranean dry/sub-humid climate (L.F. 1.1.1), recent
coastal dunes under meso-Mediterranean sub-humid climate (L.F. 1.1.2), and recent
coastal dunes under thermo-Mediterranean sub-humid climate (L.F. 1.1.3).

Each land facet was sampled, and phytosociological relevés have been only car-
ried out where dune ecosystems with vegetation are still present, as well as where
some fragments of psammophilous communities have survived; the majority of
these habitats have been proposed as Sites of European Community Interest, sensu
EU Habitat Directive 43/92 (FIGURE 1): 1-p S.I.C Montalto di Castro (L.F. I.1.1); ~
2-p S.I.C. Tarquinia-Cerveteri (L.F. 1.1.1); 3-p S.I.C. Litorale romano National
Reserve (L.F. 1.1.2); 4-p S.I.C. Castelporziano Reserve (L.F. 1.1.2); 5-p S.L.C. Tor
Paterno Capocotta (L.F. 1.1.2); 6-Torvaianica (L.F. 1.1.2); 7-p S.I.C. Lavinio (L.F.
1.1.2); 8-p S.I.C. Torre Astura (L.F. 1.1.2); 9-p S.I.C. Circeo National Park (L.F.
1.1.3): 10-p S.I.C. Sperlonga beach (L.F. 1.1.2).

FIGURE 1 - Location of sampled sites (for site names see chapter of study area)

MATERIAL AND METHODS

Two matrixes of phytosociological data for Lazio sandy coasts were realised,
one for the vegetation of the beach and mobile dunes and another for the woody
vegetation of back dunes. These matrixes contains 235 phytosociological relevés
of which 154 are original (carried out between 1999 and 2002) and 81 already pub-
lished (Géhu et al., 1984; Lucchese & Pignatti, 1990; Vagge & Biondi, 1999, Filesi
& Ercole, 2000; Biondi, 2000).

The matrixes were processed by cluster analysis using chord distance and aver-
age linkage methods, for binary as well as for the quantitative data (Podani, 1998).
For each plant community, syntaxonomy and geographical distribution in the study
area were analysed. Moreover, for each plant association the percentages of ruderal
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and alien species on the total census of species, for the community in each land facet,
were calculated. Synoptic table (species X reléves) were realised, using the frequen-
cy scale (V=81-100%, IV=61-80%, IlI=41-60%, 1I=21-40%, =1-20%).

For each site studied, the coherence between the current vegetation zonation
(CVZ) and the potential vegetation zonation (PVZ) was deduced calculating the
ratio between the number of the VNP communities present in the site, and the
expected total number of the VNP communities.

For awarding the categories of ruderal and alien taxa, we referred to already
published papers (Pignatti, 1982; Géhu & Biondi 1994a; Géhu & Biondi 1994b;
Tammaro & Pirone, 1979; Viegi et al., 1974; Viegi, 1998) and to personal obser-
vations.

Taxa nomenclature follows Anzalone (1994; 1996) and Anzalone ¢t al., (1997).
Syntaxa nomenclature follows the syntaxonomical synthesis realized by Biondi
(1999) and by Diez Garretas er al., (2003), it also refers to thé rules of the
Phytosociological Code (Weber ef al., 2000).

RESULTS

The cluster analysis applied to the data matrix has allowed to recognise the fol-
lowing 13 plant communities. For each association a short description of the con-
servation state is reported.

Salsolo kali-Cakiletum aegyptiacae (TABLE 1: column 1): the annual communi-
ty of the beach, within the sea storm mark, is strongly influenced by coastal erosion
as well as from summer tourism. Along Lazio coastline, it is rather sporadic as it
has been largely eliminated because of the mechanical cleaning of the beaches as
well as of the processes of withdrawal of the shoreline. The Cakiletum is only very
well represented in the land facet 1.1.1 (Filesi & Ercole, 2000). It is the communi-
ty more interested in the invasion of alien species, especially Xanthium italicum,
whereas ruderal species are almost absent (FIGURE 2).
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FIGURE 2 - Distribution of the plant associations in the Lazio coast. For a location of the sites look at
FIGURE 1.
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Echinophoro spinesae-Elytrigetum junceae (TABLE 1: column 2): the association
of embryo-dunes is subjected to trampling and to the removal caused by summer
tourism, and it is influenced by the withdrawal of the coast line. In Lazio, it is rather
frequent but the Elytrigia juncea-communities in a better condition are present in
the land facet 1.1.3, meanwhile in the others, their floristical and structural integri-
ty is compromised. It is often invaded by alien species, such as Carpobrotus aci-
naciformis/edulis and Xanthium italicum. Some ruderal taxa as Centaurea sphaero-
cephala, Anma'o p[mn Raphanu: raphanistrum also occur.

phil australis (TABLE 1: column 3): Tt is the
commumq mmkes stable the mobile dunes; in Lazio region, it is rare and often not
well structured. It is frequently affected by trampling and by the contraction of the
dune-beach system, caused by processes of marine erosion and principally by the
levelling of the dunes for enlarging the bathing area on the beach. Anyway, it can
be found locally in a good state in all the three land facets. The ruderal species are
occasionally present with a higher incidence in the land facets 1.1.1 and 1.1.2, e.g.
Hordeum murivium and Silene niceensis. Alien species are very rare.

Crucianelletum maritimae (TABLE 1: column 4): coenosis of interdunes of the
mobile dunes, which was found only in the land facets 1.1.1 and 1.1.2, meanwhile,
in other studied sites, it is replaced by annual lands and open Crucianell.
munities domi d by Py ' ? Li Ruderal and alien species (Agave
americana) only occasionally occur. It is currently quite rare in Lazio reg1on and
this is caused by the anthropic alteration of dune morphology and by erosive phe-
nomena.

Pycnocomo-Crucianelletum maritimae (TABLE 1: column 5): it is a replacement
community of Crucianelletum maritimae, linked to dune habitat disturbances,
caused by the proximity to roads and pedestrian crossings, it is quite frequent in
Lazio coastline. Several annual species like Silene canescens, Cutandia divaricata,
Vulpia fasciculata often occur; furthermore some ruderal species as Hordeum mur-
inum, Plantago lanceolata, Silene niceensis are present.

Sileno-Ononidetum variegatae (TABLE 1: column 6): it is an annual grassland
playing a double role in the geosigmetum of embryo-and mobile dunes, it in fact
occupies the natural gaps of the other perennial psammophilous communities and it
replaces the other plant associations, when these are climinated. The association has
been described for Tunisian coasts and is probably distributed within the central and
southern Mediterranean basin.

Itis in a good state of conservation within the land facets 1.1.1 and 1.1.3 where-
as it is richer of ruderal species within the land facet 1.1.2.

Vulpio fasciculatae-Silenetum coloratae (TABLE 1: column 7): that annual com-
munity is linked to a high human disturbance which consists of trampling and
enrichment with nitrogen. It includes several ruderal taxa which are trampling
resistant such as Anagallis arvensis, Polycarpon tetraphyllum, Parantucellia vis-
cosa, Chondrilla juncea.

Asparago acutifolii-JTuniperetum macrocarpae (TABLE 2: column 1): it is a
woody community of stable grey dune and is quite abundant in Lazio. The high
resistance against the disturbance of this pioneer macchia allows its persistence in
many sites. In case of pronounced erosion of the coastline, it occurs in direct con-
tact with the beach, with evident signs of leaf alteration due to the salt winds. The
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high incidence of ruderal species, within the land facets 1.1.2 and 1.1.3, is caused

by the human disturbance produced by coastal pedestrian crossings on the almost

fixed dunes. The alien species which are occasionally present are Carpobrotus aci-
iformis/edulis and Coniza lensi,

Phyllireo liae-Ericetum if (TABLE 2: column 2): it represents
aregressive stage of Juniperus phoenicea macchia when it is thinned out. It occurs
in Circeo National Park and at Sperlonga. Its survival is conditioned by the pres-
ence of consolidated dunes, which have to be scarcely disturbed and preceded by a
pioneer juniper macchia, as it grows sheltered from the salt winds. Alien and rud-
eral species are absent.

Where juniperus brushwood has been thinned out by fires the garigue
Helychryso hadis-Cistetum eriocephali takes place; dominant species arc
Cistus creticum subsp. eriocephalus, Helychrysum stoechas, Rosmarinus offici-
nalis, Dorycnium hirsutum. It was firstly described on the Roman coast (Biondi
2000, but it was also found on the northern and southern coast of Lazio.

Pistacio lentisci-Rhamnetum alaterni (TABLE 2: column 3): it is the macchia of
the fixed dunes, which occupies the narrow strip of the vegetation zonation
between the Asparago acutifolii-Juniperetum macrocarpae and the Viburno-
Quercetum ilicis communities. In the few areas where it was found, it is very well
preserved both from a floristic and structural point-of-view, and its presence
depends upon the survival of an intact vegetation zonation of the mobile dunes.
Ruderal species are only present in the land facet 1.1.2, meanwhile alien species
are absent.

Viburno tini-Quercetum ilicis (TABLE 2: column 4): it is the evergreen wood of
back dunes. Because of its closed structure, the ruderal species are only occasion-
ally present, and it is resistant to the invasion of alien species. In Lazio -it has
become rare because of the tourism exploitation and coastal building, as well as the
planting of pine reforestation. The Quercus ilex-wood is enriched with deciduous
oaks, such as Quercus suber, Q. virgiliana, Q. cerris, within the transition zone
towards the deciduous forest of the hinterland. In case of contact with the coastal
lagoon environment, the subass. quercetosum roboris occurs, with differential
species Quercus robur (Stanisci et al., 1998).

In the interdunal depressions, which are seasonally humid, some cane thickets of
Eriantho-Schoenetum nigricantis have been also found. They have become rather rare
due to the human alterations of their habitat. In Lazio they occur on the Roman coastal
reserve (Lucchese & Pignatti, 1990). The ruderal species Inula viscosa often is pres-
ent, as a demonstration of the human pressure on these humid residual interdunes.

Analysing the distribution pattern of the nine mature plant associations, which
represent the PNV of Lazio sandy coast, it can be highlighted that in each land
facet, there are some sites where at least more than 70% of the PNV communities
occur (FIGURE 2: sites 1, 4, 7, 9). Anyway, in the analysed sites, the coherence
between the current vegetation zonation (CVZ) and the potential vegetation zona-
tion (PVZ) is quite high (64%), with certain exceptions concerning exploited
coastal sectors, where the vegetation zonation is strongly impoverished (FIGURE 2:
sites 6 and 2).

The associations PNV Crucianelletum maritimae and Eriantho-Schoenetum
nigricantis are more rare, occurring in only 30% of the studied sites.
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Analysing the incidence of ruderal and alien species in the PNV communities
along the Lazio coast, there are clear indications of the effects of human disturbance
on the dune ecosystem for each land facet (FIGURE 3).
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FIGURE 3 - Incidence of the ruderal species (a) and of the alien species (b) within the potential natral
vegetation of the Lazio coast.

Regarding the invasive alien species, it is important to note that their incidence is
higher on the beach as well as on embryo-dunes, and is principally due to the pres-
ence of Xanthium strumarium subsp. italicum and Carpobrotus acinaciformisfedulis;
the phenomenon mainly occurs in the land facet 1.1.3 and subordinately the land
facet 1.1.2. On the inside of the juniper macchia, only Agave americana is found in
a more opened-area and nearer to roads. There is therefore evidence of a gradient
from the beach towards the internal dunes, with a higher occurrence of alien species
where the stress of marine aerosol is stronger and the vegetation cover is lower.

Regarding the presence of the ruderal species, such as Silene italica, Anagallis
arvensis, Bromus rigidus subsp. ambigens, Plantago lanceolata, Polycarpon tetra-
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phyllum, Sherardia arvensis, their frequency is higher in the juniper macchia and in
the Elyrrigia community. Ruderal species are more abundant in the land facet 1.1.2,
which is more strongly influenced by the flux in tourism from Rome and is more
occupied by residential settlements.

The high incidence of Mediterranean ruderal taxa can be linked to ancient
human disturbance in the Mediterranean basin, as they have evolved withstanding
human disturbance, just as has been highlighted for the urban flora of the
Mediterranean cities (Celesti Grapow & Blasi, 1998; Pignatti, 1995).

Discussion

Considering the coherence between the potential and the current dune vegetation
zonation, and the incidence of ruderal and alien species for each land facets, it is
important to note that the Lazio coast still maintains an high floristic and coeno-
logical diversity in the Nature 2000 sites (sites p.S.1.C). Anyway, sometimes the
specific composition of the plant communities indicates an alteration in comparison
with the phytosociological models.

The results of this work have produced cvidence that the land facet 1.1.2 is more
modified because the vegetation zonation is often incomplete and fragmented, rud-
erals are abundant and alien species are locally common within the sea-ward com-
munities of the coastal vegetation zonation. On the contrary, the land facet 1.1.1 still
presents a lot of sectors well preserved, with high plant communities diversity and
few alien species.

The use of phytosociological data, associated with the hierarchical land classifi-
cation of the landscape of dunes, has allowed a floristic-quantitative evaluation of
the conservation state of natural coastal habitats. Furthermore, a database of coastal
plant taxa and communities as reference frame for the monitoring of dine ecosys-
tems was compiled.
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RiassUNTO

Viene analizzato lo stato di conservazione delle comunita vegetali delle dune costiere del Lazio
(Italia centrale), utilizzando rilievi fitosociologici originali e gia pubblicati. In particolare vengo-
no valutati gli effetti del disturbo antropico sulla composizione specifica e la zonazione delle
comunita dunali nei siti litoranei laziali dove permangono i i dunali, almeno i
conservati.

Partendo dalla classificazione gerarchica del paesaggio costiero gia precedentemente svolta
(Acosta et al., 2003), viene valutato lo stato di conservazione degli ecosistemi dunali per ciascun sot-
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tosistema di paesaggio, sulla base dell'incidenza di specie ruderali ¢ specie esotiche nelle comunita
vegetali, e della coerenza tra la i reale della ione e quella

Vengono riconosciute 11 associazioni vegetali, delle quali 9 costituiscono le tappe mature della
sequenza catenale dunale del litorale sabbioso laziale. Nonostante P'alto grado di antropizzazione del
litorale sussistono ancora diversi siti, per lo pid proposti come Siti di Importanza Comunitaria

(Direttiva Habitat 43/92), che mantengono un’alta diversita di comunita vegetali e sono scarsamente
interessati dall'invasione di specie esotiche e ruderali. Al contrario, dove I'impatto antropico & piu
forte, si registrano una zonazione vegetazionale profondamente alterata e I’ingresso di specie rudera-
li ed esotiche nelle comunita vegetali, E stata allestita una banca dati della flora e della vegetazione
dunale per avviare un programma di monitoraggio del sistema spiaggia-duna nel Lazio.

APPENDIX 1-SYNTAXONOMICAL SCHEME

CAKILETEA MARITIMAE Tiixen et Preising ex Br.-B. et Tiixen 1952

Euphorbietalia peplis Tiixen ex Oberdorfer 1952, Euphorbion peplis Tiixen ex Oberdorfer 1952

*Sulsolo kali-Cakiletum aegyptiacae Costa et Manzanet 1981

EUPHORBIO PARALIAE-AMMOPHILETEA AUSTRALIS Géhu et Géhu-Franck 1988

ia Br.-Bl. 1933, ilion australis Br.-Bl. 1921 corr. Rivas-Martinez, Costa et Izco

in Rivas-Martinez, Lousd, Diaz, Ferndndez-Gonzdlez et Costa 1990

*Echinophoro spinosae-Elytrigietum junceae Gétm 1988 corr. Géhu 1996

*Echinophoro spinosac-Ammophiletum australis (Br-Bl. 1921) Géhu, Rivas-Martinez et Titxen in
Géhu 1975

Crucianelletalia maritimae Sissingh 1974, Crucianellion maritimae Rivas-Goday et Rivas-Martinez
1958

*Crucianelletum maritimae Br.-Bl. 1933

*Pycnocomo rutifolii-Crucianelletum maritimae Géhu, Biondi, Géhu-Franck ct Taffetani 1987

QUERCETEA 1LICIS Br.-Bl. ex A. et O. Bolds 1950

Quercetalia ilicis Br.-Bl. ex Molinier 1934, Quercion ilicis Br.Bl. ex Molinier 1934

*Viburno tini-Quercerum ilicis Br.-Bl. (1915) 1936

Pistacio lentisci: ia alaterni Ri Martir
Drouineau 1944

*Pistacio lentisci-Rhamnetum alaterni Bolos 1970

Juniperion turbinatae Rivas-Martinez 1975 corr. 1987

*Asparago acurifolii-huniperenum macrocarpae (R. et R. Molinier 1955) Bolds 1962

*Phyllireo angustifoliae-Ericetum multiflorae Artigoni, Nardi et Raffaelli 1985

ROSMARINETEA OFFICINALIS Br.-Bl. 1947

Rosmarinetalia officinalis Br.-Bl. ex Molinier 1934, Cisto eriocephali-Ericion multiflorae Biondi
2000

1975, Oleo-Ceratonion Br.-Bl. ex Guinochet et

hadis-Cistetum phati Biondi 2000

HELIANTHEMETEA GUTTATI (Br.-BL. in Br.-BL, Roussine et Negre 1952) Rivas Goday et Rivas-Martinez
1963, Cutandietalia Rivas-Martinez, Diez-Garretas & Asensi in Rivas-Martinez ez al., 2002,
Alkanno-Maresion nanae Rivas-Goday 1958 corr. Costa, Diez-Garretas, P.Soriano & Perez-Badia
in Perez-Badia 1997

*Sileno coloratae-Ononidetum variegatae Géhu et Géhu-Franck 1987

*Vulpio fasciculatae-Silenetum coloratae Pignatti 1953 corr. Diez-Garretas & Asensi 2003

JUNCETEA MARITIMI Br.-Bl. in Br.-Bl., Roussine et Negre 1952
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Juncetalia maritimi Br.-Bl. ex Horvatic 1934, Plantaginion crassifoliae Br-Bl. in Br.-Bl., Roussine et
Negre 1952
*Eriantho-Schoenetum nigricantis (Pignatti 1953) Géhu 1984
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TABLE 1 - Synoptic table of

of embryo-and mebile dunes

Reference mu
Toter e ot slies

Mean species richness

Salsolo kali-Cakiletum segyptincae

Cakile maritiza
Polygonum maritimum
Sulsola kali
Chamacsyce peplis
Salsola soda

Echinopharo spinosue-Elytrigetam juncene
Nedago muins

o‘..mu maritimus

1o spinosac- Ammophiletum australls
c:!ynema soldanella
mophila arenaria subsp ausiralis
Ammophilion australis, Ammophiletalia australis
Eryngium maritimun:
Euphorbia parslias
Crucianelletum maritimse
Crucianella mecitima
Pycnocomo rutifoli-Cruclanclletam maritiniae
Lows cyfisoides
Pycnocomon rulfolium
Teusrium cupitatum

Crucianellion maritimae, Hellehryso stacchadis-Crucianelletalia maritinge

Eupborbio paraliae-Ammophlleten australls
Sporobolus virginicus

Aot s

Sixalix atropurpucea subsp mariia
Achooics s
si

Silene canescens
Cutsndia maritima
Medicego littoralis
Pscudorlaya pumila
Lagurus vatus
oronopus
Phleum subolatum
Cutandia divaricata

Reference number
Hedbpusis hagdolids

Trifolium glomeratum
Trifolum nigrescens
Teifolium resupinatum
Trifolium scabrum

15
6

——m=<z<

m
v

37
3

W

n

24
n

u
v

3
10

m

w
m
m
In

I

n



Lobularia maritinia
Trigonalla gladiata
‘Euphorbis cxigua
Tyracnocarpus circinnatus
Hypochoeris radisata
Linum striccum
Medicago rigiduls
Romulea columnac
Rosai irca

ulpia cilata

A —
Centauren sphaerocephs
Juniperus oxyeedrus subsp macrocarpa

Orabanche artcmisiae-campestris
Phillyrea angustifolia
rdeum murinum
Raphanus taphanistcam
oruaca oleracen
Quercus ilex.
Senecio levcarrhemifolius
Agave americans
Anagallis arversis
Aspacagus acutifoiuls
a

Polycarpon tetraphyllur
Sherardia arvensis

Silere otites
Vicia preudocracea

m

1
1
1
'
1
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TasLe 2 - Synoptic table of woody vegetation of back duncs

eference mumber

Asparags sentiful-duniperstam macratarpas
Dt gingicim

Leniperas oxyesdras subap eserocarpe

Pt s

Phylires anpusifoliue-Erketom muldiforae

O a
Cot bl
Romainus ol
Enca muhifors

s ik Rbamaetu sz
Rhamaos alsers
Pl ool

1

Refereace numhar

S sleais
e —
Toucrun shamsadrs

Vielasiis
Carpobiotusscracitormiseduls

Brachypodiun: sylaieum

Rubia
Clmat
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w

w

W
n
W
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fefiue
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Praaci enincus
Daplne g,
Arbuts unesn
St oo
Teverum Moo

Viburno - Querectum i
Vil s
Phillra ol

Myt somenunis

Cyclamen nederiolor
Crclamen repuriven

Core hllrans

Rosu semporvitcns

Quereus sober

Quereus vipiara

Asplenion ancieris

2
Rubuewmiias
Canturiam: enthraca
Craaegus wovory

Lagerie oviti

Lows cyiyuoides

[EnT——
Casenliquaarion

erianam subsp purpeceum
Sl iotosn

Sherurtin arvensis
Siene il subep il
Slene i




