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Abstract

Here we present a phytosociological study of the forest vegetation of the Upper valley of the Vomano River, located on theAdriatic side of the central
Apennines. The study area belongs to the National Park of Gran Sasso and Monti della Laga and is located in a particular area having a high
lithological, geomorphological, lanscape and biological diversity.

Ten forest associations were here found, which five are here described for the first time together with twelve new subassociations. The high diversity
of the woods, demonstrates the important environmental diversity.
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Riassunto

La vegetazione forestale dell’ Alta Valle del Vomano (Italia centrale). Viene presentato |o studio fitosociologico dellavegetazione forestale dell’ Alta
Valle del Fiume VVomano, situata nell’ Appennino Centrale, nel versante a gravitazione adriatica. L’ areaindagata € compresanel Parco Nazionale del
Gran Sasso Monti dellaLaga, in un settore caratterizzato da un’ elevata diversita litol ogica, geomorfologica, paesaggistica e biologica

Vengono individuate dieci associazioni forestali delle quali cinque risultano di nuova segnal azione assieme adodici nuove subassociazioni. L' elevata
diversita forestale riscontrata testimonia le forti diversita ambientali.

Parole chiave: Alta Valle del Vomano, biodiversitaforestale, fitosociologia, vegetazione forestale.

Introduction

Here we present a phytosociological study of the
forest vegetation of the Upper Valley of the Vomano
River, located on the Adriatic side of the central
Apennines. The study areais within the National Park
of Gran Sasso and Monti della Laga in an area
characterised by great lithological, geomorphological,
landscape and biological diversity within which there
is the joining of the argillous-arenaceous chain of the
Monti dellaLaga and the cal careous-dolomitic massif
of Gran Sasso. Thefloristic and ecological particularities
of some of the phytocoenoses described are detailed
and compared with the literature data. The results
confirm the interest in the ecological and
biogeographical profile of this Apennine areathat still
maintains ‘ancient wood’ aspects despite the strong
impact that human activities have had on the forestsin
past times.

Thestudy area

The study area is within the central section of the
National Park of Gran Sasso and Monti della Laga,

where it is known as the Touristic-Cultural District of
the’ StradaMaestra’ . Thisfollowsastretch of stateroad
80 (SS80) that hasits origins in the Roman era (as Via
Caecilia) and involves aterritory of around 42,000 ha
within the Municipalities of L' Aquila, Capitignano,
Pizzoli and Campotosto in the Province of L' Aquila,
and of Crognal eto, Fano Adriano, Montorio a Vomano
and Pietracamela in the Province of Teramo (Fig. 1).
The study area is characterised by great lithological,
geomorphological, landscape and biological diversity.

The area extends between the argillous-arenaceous
chain of the Monti della Laga and the calcareous-
dolomitic massif of Gran Sasso, separated by a long
stretch of the River Vomano that has dug out its own
valley specifically in the transition zone of these two
different lithologies; it al so includesthe Chiarino Valley
and Campotosto Lake (Fig. 2).

Thenorthern sector of the District includes arenaceous
substrata of the Laga Flysch and it is characterised by
an undulating morphology with ranges of modest
altitude, the peaks of which reach maximum heights of
1500-1700 m above sealevel (ad). The plant landscape
appears rather homogeneous, dominated by extensive
woods that have grown along the slopes of the ridge,
which alternate with grasslandsused for animal grazing.
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Fig. 1 - The Strada Maestra District

The southern sector includes the greater mountain
heights, particularly in the areas that have devel oped
on substrata of a carbonatic nature. Consequently, the
landscape is harsher, with very steep slopesthat arein
part eroded. The predominant vegetal formations are
represented by mesophilouswoods and quite extensive

shrub communitiesthat alternate with wide grasslands.

Thewestern sector of the District consists of thelarge
basin of Campotosto L ake, on the banks of which there
are fragmentary aspects of marsh vegetation.

Materials and Methods
The bioclimate study

For the climate classification, the datarelative to the
30 years from 1967 to 1996 have been analysed from
the thermopluviometric stations of Assergi (1040 madl),
Barisciano (810 mad), Campo Imperatore (2140 mad),
Campotosto (1430 m adl) and Pietracamela (1030 m
ad), and from the pluviometric stations of Cantoniera
Ortolano (1010 madl), Nerito (800 madl), FanoAdriano
(750 m asl) and Villa Vallucci (500 m asl). The
bioclimate of the first five of these stations, for which
the ombrothermic diagrams have been constructed
according to Walter & Lieth (1960-67) (Figs. 6-10), was
analysed through the bioclimate indices and
classification of Rivas-Martinez (1996; Rivas-Martinez
et al., 2002). Moreover, the monthly stress indices of
cold and dryness of Mitrakos (1980, 1982) have been
calculated.

Inthepicture 3, 4, 5 the part relative to the study area
of an unpublished phytoclimatic map of the Abruzzo

I Alluvium and fluvial and detrital deposits

Sandstones and clays
Limestones, dolomitic limestones and calcareous marls

Fig.2 - Simplified lithological scheme of the Strada Maestra District
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Fig. 3 - Bioclimate scheme
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P= 903 42*25'N 01%°30'E 1040 .
T= 11 Ic= 18.1 Tp= 1262 Tn= 0
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Fig. 6 - Thermopluviometric diagram of the Assergi station
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Fig. 7 - Thermopluviometric diagram of the Barisciano station
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Fig. 8- Thermopluviometric diagram of the Campo | mperatore
station
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Fig. 9 - Thermopluviometric diagram of the Campotosto station

P= 1036 42°31'N 013°33'E 1015 m
T= 11 Ic= 16.7 Tp= 1265 Tn= 0
w= -0.6 H= 6.3 Ite= 162 Io= 8.2
| e e e e e e
D N N N N S N S N S —

TEMPERATE OCEANIC (SUBMEDITERRANEAN)
LOW SUPRATEMPERATE LOW HUMID

Fig. 10 - Thermopluviometric diagram of the Pietracamela
station

region (1:200.000) is shown. The map was made
through the interpolation of thermo-pluviometric data,
relative to the same period, collected by 136 stations.
The regressions were calculated for geographic areas
characterized by prevailing expositions inside the
idrographic basins; regressionswith a coefficient > 0.7
were considered good. Rivas-Martinez indexes and
classification (Rivas-Martinez, 1996; Rivas-Martinez
et al., 2002) were applied to the spazialized data.

The vegetation study

The vegetation survey was carried out in accordance
with the phytosociological method of the sigmatista
school of Zurich-Montpellier that was later integrated
(Tlxen, 1978; Géhu & Rivas-Martinez, 1981; Biondi,
1994, 1996; Rivas-Martinez 1987; Rivas-Martinez et
al., 2002; Rivas-Martinez, 2005; Géhu, 1988; Theurillat,
1992).



In the period of 2005 to 2007, 135 phytosociolgical
relevésweretaken in the study area. To thesethere have
been added some relevés that have already been
published, which are specifically from: Pedrotti (1982),
asTab. 1, of theeight relevésnumbered 1, 2, 3,4, 5, 7,
9, 12; from Biondi et al. (2002a), asTab. 3, relevés 1-2,
Tab. 4, relevés 1-5, Tab. 5, relevés 1-2, and Tab. §,
relevés 1-2 and Pirone (2000), as Tab. 8, relevés 1-4. In
this way, a single phytosociological Table has been
constructed that was subjected to multivariate analysis
with the classification and ordering programmes of the
Syntax 2000 package (Podani, 2001), from which we
present the dendrogram of Fig. 11, with commentsin the
Discussion on the individual typologies. Moreover, this
includes a comparison between these relevés and others
referring to analogousformationsreported intheliterature.

The syntaxonomic classification used takesreference
mainly from Rivas-Martinez et al. (2002), Biondi et al.
(2002b) and Blasi et al. (2004).

The bioclimate

The bioclimate investigation of the study areawas
carried out on the basis of the data available for the
five thermopluviometric stations (Assergi,
Barisciano, Campo Imperatore, Campotosto and
Pietracamela) for the observation period of 1960 to
1990. The bioclimate classification was carried out
according to the method of Rivas-Martinez (Rivas-
Martinez et al., 1999, 2002), and is given in Tab. 1.
The calculation of the corrected summer
ombrothermic index according to Rivas-Martinez
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(1,,.) indicated that all the stations are of atemperate
oceanic bioclimate. The thermic index (l,) and the
corrected thermic index (I, ) revealed the presence
of sub-supraMediterranean, upper supratemperate,
and upper orotemperate bioclimate belts. The
ombrotypes are between upper subhumid and low
hyperhumid.

The spatial analysis of the data based on the above-
mentioned methodol ogy allowed the construction of
the bioclimate schemes reported in Fig. 3, 4 and 5.

The vegetation

Therelevésfrom thewoodswereinitially grouped
in asingle phytosociol ogical table and then subjected
to cluster analysiswith the aim of revealing not only
similarities between the individual relevés, but in
particular also the main groups that define their
likenesses and analogies at different syntaxonomic
levels. In this way, it was possible to obtain the
dendrogram shownin Fig. 11, inwhich it can be seen
that the woods with a prevalence of turkey oak are
linked to those with beech and with fir, and that they
can therefore be attributed to the same syntaxonomic
order: Fagetalia sylvaticae (group I11). At the same
time, thereisan easily recognisable group | that joins
the woody formations attributed to the Laburno-
Ostryenion suballiance (hornbeam woods) that is
well separated from the white oak woods (group 11).
In the same way, it can be seen that the group that
comprises the aspen woods of Populus tremula and
the hazel woods (group 1V) is clearly autonomous.

Tab. 1 - Bioclimate classification based in the indices of Rivas-Martinez

STATION ALTITUDE | MACROBIOCLIMATE BIOCLIMATE BIOCLIMATEBELT OMBROTYPE
Assergi 1040 Temperate Oceanic Sub-supraMediterranean |low humid
Barisciano 810 Temperate Oceanic Sub-supraMediterranean |upper sub-humid
Campo Imperatore 2140 Temperate Oceanic Upper orotemperate low hyperhumid
Campotosto 1430 Temperate Oceanic Upper supratemperate upper humid
Pietracamela 1015 Temperate Oceanic Sub-supraMediterranean |low humid

HOPHORNBEAM WOODS

WHITE OAK WOODS

TURKEY OAK WOODS

BEECH WOODS

ACTAEOQ-FAGETUM POTENTILLO-

FAGETUM

Fig. 11 - Dendrogram of all of the phytosociological relevés considered, published and not published



122

Beech and silver fir woods

Inthe study area, the beech woods are found between
the atitudes of 900 m asl and about 1680 m adl, on
various lithologies (limestone, marl, Gran Sasso and
LagaFlysch). They are mainly of old growth coppices,
oftenin high forest conversion and including examples
of seed regenerated high forests. The dendrogram
analysis (Fig. 12) shows two main clusters that can be
interpreted as:

Cluster I: includes the beech and silver fir woods from
thelllyrian-Apenninealliance Aremonio-Fagion and
the Apennine suballiance Cardamino kitaibelii-
Fagenion sylvaticae. Thisincludes two subclusters:

la: grouping the relevés of dominant Abies alba of the
new association Cirsio erisithalis-Abietetum albae;

Ib: grouping the dslightly acidophilous microthermal
beech woods of the higher altitudes, referred to the
new association Actaeo spicatae-Fagetum
sylvaticae, which is in turn made up of two
subclusters:

Ibl: including the subassociation lathyretosum veneti
and the subassociation pyroletosum secundae;

Ib2: including the type subassociation (actaeaetosum
spicatae);

Cluster I1: includes the more thermophilous beech
woods attributed to the new association Potentillo
micranthae-Fagetum sylvaticae of the alliance
Geranio versicoloris-Fagion and the relevés that
have been attributed to the association Scutellario
columnae-Ostryetum carpinifoliae in the

subassociation fagetosum sylvaticae (this
phytocoenosis will be commented upon together
with the hop hornbeam woods)

To attribute the beech wood relevésto the associations
which will be described in the following pages, a
comparison was carried out with the syntaxa described
for adjacent areas or those with analogous ecological
characteristics. In particular, the comparison was carried
out with the following (Tab. 2):

- Cardamino kitaibelii-Fagetum sylvaticae Ubal di et al.
ex Ubaldi 1995 (Tab. 1 in Biondi et al., 2002b), an
association described for the Umbria-Marche cal careous
Apennines,

- Dactylorhizo fuchsii-Fagetumlzco & Biondi 1992 (rel.
1-9 of Tab. 9 in Biondi et al., 1989), an association
described for the Serre di Burano, northern Umbria-
Marche arenaceous Apennines,

- Solidagini-FagetumUbaldi 1995: (frequency columns
of Tab. 1, 2 and 3 in Longhitano & Ronsisvalle, 1974),
relevés from southern Laga.

Moreover, the matrix of the synoptic columns was
subjected to cluster analysis (binary similarity matrix
between the columnsto which theagorithm of complete
linkage was applied) and the dendrogram of Fig. 13
was obtained. From the comparison, it is seen that the
association Dactylorhizo fuchsii-Fagetum is very well
differentiated with respect to the beech woods in the
District, by the presence of a good number of species,
including: Carex sylvatica, Polystichum setiferum,
Moehringia trinervia, Euphorbia dulcis, Veronica
montana, Circaea lutetiana, Carpinus betulus and

Arisarum  proboscideum. The
association Cardamino kitaibelii-
Fagetum shows both its ecological and

Ib Ia

Ib2

Dissimilarity

1 floristic autonomy.
However, for the autonomy of the

association Solidagini-Fagetum, it
should be noted that the relevé chosen
totypify thesyntaxon (rel. 5 of Tab. 2in
Longhitano & Ronsisvalle, 1974)
reveals aspects of short and strongly
impoverished beech wood, missing the
differential species, thesameMoehringia
trinervia, chosen to denominate the
subassociation type (Ubaldi et al., 1987).
Therefore, this indicates that the
association was badly described and
does not correspond to actual aspects
of the beech wood found in the context
of the Laga. Hence the choice was for

IIb

Fig. 12 - Dendrogram of the beech and silver fire woods relevés carried out in the studied area



Tab. 2 - Synoptic table of beech and silver fir woods

1=Cirsio erisithalis-Abietetum albae (tab. 1 in Pedrotti, 1982)

2 = Cardamino kitaibelii-Fageum sylvatica (tab. 1in Biondi etal., 2002b)

3 = Actaeo spicatae-Fagetum sylvaticae (ass. nova)

4 = Potentillo micranthae-Fagetum sylvaticae (ass. nova)

5 = Dactylorhizo fuchsii-Fagetum sylvaticae (rel. 1-9 of Table9in Biondi et al., 1989)
6 = Solidagini-Fagetum sylvaticae (tab. 2 in Longhitano & Ronsisvalle, 1974 )

7 = Solidagini-Fagetum sylvaticae (tab. 1 Longhitano & Ronsisvalle, 1974)

8 = Solidagini-Fagetum sylvaticae (tab. 3 Longhitano & Ronsisvalle, 1974)

Associations 1 8

Species of the association Cirsio erisithalis-Abietetum albae
Abies albaMiller Vv
Cirsium erisithales (Jacg.) Scop. \%
Vaccinium myrtillus L. \%
\%
\

Pyrolasecundal.

Daphne mezereum L. .
Veronicaurticifolia Jacq. v 11
Rosa pendulinalL. v .
Calamagrostis arundinacea (L.) Roth 11 |

Species of the association Solidagini-Fagetum sylvaticae

Galium rotundifolium L. . 1

Species of the association Cardamino kitaibelii-Fageum sylvaticae
Anemone nemorosalL.

Adoxa moschatellina L.

Species of the association Actaeo spicatae-Fagetum sylvaticae

Lathyrusvernus (L.) Bernh. 1
Taxus baccata L. 1 1
Oxalis acetosellaL. 1 v
Actaea spicatal. 1

Festuca atissimaAll. 1

Epipactis atropurpurea Rafin.

Species of the association Potentillo micranthae-Fagetum sylvaticae

Lilium bulbiferum L. ssp. croceum (Chaix) Baker |
Potentilla micrantha Ramond |
Quercus cerrisL.

Teucrium siculum Rafin.

Species of the association Dactylorhizo fuchsii-Fagetum sylvaticae

Carex sylvaticaHudson 1 1
Polystichum setiferum (Forsskal) Woynar .
EuphorbiadulcisL. 1
Veronicamontana L.

Moehringiatrinervia(L.) Clairv.

Carpinus betulus L.

Circaealutetiana L.

Arisarum proboscideum (L.) Savi

Chracteristic and differential species of the suballiance Cardamino kitaibelii-Fagenion and of the alliance Aremonio-Fagion

Epilobium montanum L. 1 |
Saxifraga rotundifoliaL. v 1
Adenostyles australis (Ten.) Nyman v 1
Polystichum aculeatum (L.) Roth 1 1l
Cardamine enneaphyllos (L.) Crantz 1l |
Geranium nodosum L. \%
Polygonatum multiflorum (L.) All.

Cardamine kitaibelii Becherer

Cardamine heptaphylla (Vill.) O. E. Schulz

Anemone ranunculoides L.

AnemonetrifoliaL. ssp. trifolia

Chracteristic and differential species of the alliance Geranio versicoloris-Fagion

Daphne laureola L. 1l 1l
Acer obtusatum W. et K. | 1
Pulmonaria apennina Cristof. & Puppi .
Pulmonaria officinalis L. 1l |
Lathyrus venetus (Miller) Wohlf.

Cyclamen hederifolium Aiton
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Characteristic species of the order Fagetalia sylvaticae

Fagus sylvatical.
Galium odoratum (L.) Scop.

Orchis maculata L. ssp. fuchsii (Druce) Hylander

Cardamine bulbifera (L.) Crantz
Melicauniflora Retz.

Neottia nidus-avis (L.) L. C. Rich.
PoanemoralisL.
Dryopterisfilix-mas (L.) Schott
Aremonia agrimonoides (L.) DC.
Sorbus aucuparialL.
Stellarianemorum L.

Pyrolaminor L.

Paris quadrifolia L.

Arum maculatum L.

Lilium martagon L.

Acer pseudoplatanus L.

llex aquifolium L.
Salviaglutinosal.

Euonymus latifolius (L.) Miller
Listeraovata(L.) R.Br.

Rosa arvensis Hudson

Epipactis microphylla (Ehrh.) Swartz
Milium effusum L.
Stellariaholostea L.

Athyrium filix-foemina (L.) Roth
Acer platanoidesL.

Poa sylvicola Guss.

Tilia platyphyllos Scop.
Alliumursinum L. (sl.)

Ulmus glabra Hudson

Bromus ramosus Hudson
Doronicum columnae Ten.
Symphytum tuberosum L.
Polystichum lonchitis (L.) Roth
Epipogium aphyllum (Schmidt) Swartz
Galanthus nivalisL.

Corydaliscava (L.) Schweigg. et Koerte
ScillabifoliaL.

Epipactis gracilis B. & H. Baumann
Anemone apenninalL.

Epipactis muelleri Godfery
Polygonatum odoratum (Miller) Druce
Hordelymus europaeus (L.) Harz
Crataegus laevigata (Poir.) DC.
Asperulataurina

Fraxinus excelsior L.
PrimulaverisL.

Pulmonaria picta

Characteristic species of the class Querco-Fagetea

Violareichenbachiana Jordan ex Boreau
Myecelis muralis (L.) Dumort.
Saniculaeuropaeal.

Primula vulgaris Hudson
Hepatica nobilis Miller

Solidago virgaurea L.

Euphorbia amygdaloides L.
Prenanthes purpurealL.
AjugareptansL.

Hieracium gr. murorum

Luzula sylvatica (Hudson) Gaudin

Brachypodium sylvaticum (Hudson) Beauv.

Campanulatrachelium L.

Geum urbanum L.

Hedera helix L.
Cephalantheralongifolia (Hudson) Fritsch
Festuca heterophylla Lam.
Ruscus hypoglossum L.
Monotropa hypopitysL.

Sorbus aria (L.) Crantz

Carex digitata L.

Laburnum anagyroides Medicus
Acer campestre L.
Luzulaforsteri (Sm.) DC.

—_———_—_—_—_ - ——==<
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Hieracium sylvaticum (L.) L. 1
Tamus communis L.

Cephalanthera damasonium (Miller) Druce
Prunus avium L.

Quercus pubescens Willd.

ViolaabaBesser ssp. dehnhardtii (Ten.) W. Becker
Fraxinusornus L.

CorylusavellanalL.

Cephalantherarubra(L.) L. C. Rich.
Mercurialis perennisL.

Luzulasieberi Tausch

Ostrya carpinifolia Scop.

Viburnum lantana L.

Rubus caesius L.

Viciasepium L.

Hieracium racemosum W. et K.
Loniceraxylosteum L.

Populus tremulaL.

Pyrus communisL.

Sambucus nigraL.

Carpinus orientalis Miller

Platanthera chlorantha (Custer) Rchb.

Sorbus torminalis (L.) Crantz

Laburnum alpinum (Miller) Berchtold et Presl
Sorbus domesticaL.

Meélittis melissophyllum L.

Other species

Fragariavescal. \%
Geranium robertianum L. 1
Ranunculus lanuginosus L. |
Juniperus communisL. 1
VeronicaofficinalisL. \%
Epipactis helleborine (L.) Crantz

Aquilegiavulgaris 1
Pteridium aquilinum (L.) Kuhn

Rosa caninalL. sensu Bouleng.

Crataegus monogyna Jacd. .
Rubus glandulosus Bellardi \%
Clematisvitalbal.

Platanthera bifolia (L.) Rchb.

Heracleum sphondylium L. ssp. ternatum (Velen.) Brummit .
RubusidaeusL. Tl
Polypodium vulgare L.

Aegopodium podagrarial. .
Digitalis micrantha Roth 1
Ericaarboreal. 11
Rubus hirtus W. et K.

VeronicachamaedrysL.

Lonicera caprifolium L.

Cruciataglabra (L.) Ehrend.

Cornus sanguineaL.

Dactylis glomerata L.

Cytisus scoparius (L.) Link

Agrostis tenuis Sibth.

Acinos arvensis (Lam.) Dandy

Melampyrum sylvaticum L.

Myosotis discolor Pers.

Serapiaslingual.

Helleborus foetidus L.

Salix capreal.

Senecio fuchsii Gmelin

Accidental species 2

the attribution of the subacidophilous beech woods to
two new syntaxa, which identify one corresponding to
Potentillo micranthae-Fagetum, with aspects of
thermophilous short beech woods, and the other
identified with the association Actaeo spi catae-Fagetum
refers to microthermic mesophilous beech woods of
altitudes greater that 1400 m asl and spreading at lower
heights into fresh and humid areas only.
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ACTAEO SPICATAE-FAGETUM SYLVATICAE ass. nova

(Tab. 3)

actaeaetotosum spicatae subass. typus (rdl. type n. 3 of

Tab. 3)

aceretosum obtusati subass. nova(rd. typen. 12 of Teb. 3)

pyroletosum secundae subass. nova(rd. typen. 17 of Tab. 3)
This new association includes the beech woods of

the upper supratemperate bioclimatic belt that grow on
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the formations of Gran Sasso Flysch in part covered by
large sparse masses and by cal careous deposits of fluvio-
glacia origins, and on the carbonatic substrata.of Mount
San Franco that have been decarbonated dueto leaching.
Thesewoods grow on deep and acidic soils, in different
locations within the study area and mainly in Prati di
Tivo and in the Rio Arno Valley. These are ancient
woods that are very important from the conservation
point of view, made up of floristically rich microthermic
beech woods, for which the composition is slightly
acidophilous, with different differential species with
respect to the high neutro-basophil ous beech woods of

13 7 8 2 3 5 6

Fig. 13 - Dendrogram of the comparison among beech and
silver fir woods of Apennines (1= Cirsio erisithalis-Abietetum
albae; 2 = Cardamino kitaibelii-Fageumsylvaticae; 3= Actaeo
spicatae-Fagetum sylvaticae; 5 = Potentillo micranthae-
Fagetum sylvaticae; 6 = Dactylorhizo fucsii-Fagetum
sylvaticae; 7-9= Solidagini-Fagetum sylvaticae)

the association Cardamino kitaibelii-Fagetum
sylvaticae, for which it represents the ecological and
biogeographical vicariante.

The characteristic species of the new association are:
Actaea spicata, Lathyrusvernus, Epipactisatrorubens,
Festuca altissima and Daphne mezereum, which are
specieswith aprevalencein central Europe-Asia, while
the acidophilous differential species with respect to
Cardamino-Fagetum are: Oxalis acetosella, Veronica
urticifolia and Prenanthes purpurea. On the contrary,
Pulmonaria apennina indicates the marly component
of the substrate and the mesophily of the phytocoenosis.

The association Actaeo spicatae-Fagetum sylvaticae

isincluded within the alliance Aremonio agrimonioidis-
Fagion sylvaticae and the suballiance Cardamino
kitaibelii-Fagenion sylvaticae.

Thedetailsin Tab. 3, asshowninFig. 12, allow three
distinct aspectsto bereveaed for the association Actaeo
spicatae-Fagetum sylvaticae, which are interpreted as
different subassociations:
subassociation actaeaetosum spicatae (subcluster 1a):

corresponding to the typical form of the beech wood;
subassociation pyroletosum secundae (subcluster 1b):

refersto the higher atitude aspects, found at the foot
of Mount San Franco, on carbonatic substrata, under
geomorphological conditionsof low slopewherethere
is reasonable acidification of the soil, as shown by
the presence of the following differential species:

Pyrola secunda and Pyrola minor;
subassociation aceretosum obtusati (cluster 1c):

includesthe more thermophilous formations of lower

altitudes, in areas of the low, supratemperate
bioclimatic belt, characterised by the descent of
mesophilous elements, corresponding to the
characteristic and differential species of the
association, of the aliance and of the suballiance of
the upper, supratemperate bioclimatic belt. They can
therefore be interpreted as transition phytocoenosis
with the association Potentillo micranthae-Fagetum
sylvaticae, of the alliance Geranio versicoloris-

Fagion.

Thedifferential speciesof the subassociation are: Acer
obtusatum, Quercus cerris, Mercurialis perennis,
Prenanthes purpurea, Poa sylvicola, Actaea spicataand
Listera ovata.

POTENTILLO MICRANTHAE-FAGETUM SYLVA-
TICAE &ss. nova(Téb. 4)

fagetosum sylvaticae subass. nova(rd. typen. 2 of Teb. 4)
abietetosum albae subass. nova (rel. typen. 11 of Tab. 4)

Within the thermophilous beech woods of the low
supratemperate bioclimatic belt, the dendrogram of Fig.
12 separatesagroup of relevés (11a) that arereferred to
the new association Potentillo micranthae-Fagetum
sylvaticae, included in the central-southern Apennine
alliance Geranio versicoloris-Fagion sylvaticae.

The speciesthat are characteristic and differential of
the new syntaxon are: Quercus cerris, Potentilla
micrantha, Acer pseudoplatanus, Crataeguslaevigata,
Lathyrusvernus, Cytisusvillosusand Knautia drymeia.
These are differential with respect to Lathyro veneti-
Fagetum sylvaticae: Pulmonaria apennina, Aremonia
agrimonoides, Orchis maculata, Luzula sylvatica,
Lilium bulbiferum ssp. croceum, Cephalanthera
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longifolia and Epipactis helleborine.

The association describes the thermophilous and
subacidophil ous beech woods on Grand Sasso and Laga
flysch, within alow, supratemperate bioclimate, and in
the Abruzzo Apennines it substitutes the association
Saphyleo pinnatae-Fagetum sylvaticae described for
the flyschoid substrata of the Tuscany-Romagna and
Marche Apennines (Ubaldi & Speranza, 1985). In the
Upper Valley of the Vomano it is one of the most
common forest typologies.

The subassociation abietetosum albae includes
aspects of the rocky beech wood with Abies alba on
sandstone and large conglomerates. The subassociation
is differentiated by Veronica urticifolia and Abies alba
and by the absence of speciesthat need deeper soil (eg.
Lathyrus vernus, Lilium croceum, Cephalanthera
longifolia, etc.).

CIRS O ERISTHALIS-ABIETETUM ALBAE ass. nova
(Tab. 5)

abietetosum albae (rel. type n. 1 of Tab. 5)

ericetosum arboreae (rel. type n. 6 of Tab. 5)

In the Laga district, fir woods are not very frequent
and often they are seen as mixed woods with beech and
silver fir. In the studied area, the fir woods form nuclei
of very limited sizesthat grow within almost pure beech
woods, corresponding to the dry rocky outcrops where
they find the optimum for their growth asthey have no
inhibiting competition from the beech.

In 1982, during the International Phytosociology
Excursion in Italy, Pedrotti published a Table in the
guide book for the excursion concerning the fir-beech
woods seenin the context of the northern Laga, between
Marche (Corte Valley) and Abruzzo (Martese Wood).
The 16 relevés in the Table were attributed to the
association eronico urticifoliae-FagetumMontacchini
1972, analogous to that published in the same year by
Feoli & Lagonegro (1982) that attributed the beech
wood relevés of the Laga published by Longhitano &
Ronsisvalle (1974) to thissyntaxon. Later, inarevision
study of the mesophilouswoods of the Italian peninsula,
the same relevés were attributed to a new association
named Dactyl orhizo-Fagetum (Ubaldi et al., 1987), for
which, and still with reference to the three Tables
published by Longhitano & Ronsisvalle (1974), there
arefour subassociations: juni peretosum, vacci nietosum,
moehringietosum and abietetosum. The association
Dactylorhizo-Fagetumwasincorrectly described, inthat
it was not given the typerelevé and moreover the name
had aready been used by Izco & Biondi (1992), and
therefore, afew years later, thiswas corrected with the

name Solidagini-Fagetum Ubaldi 1995 and at the same
time the previously described subassociations were
validated (Ubaldi, 1995).

From an analysis of the Table of Pedrotti and a
comparison with the beech woods that we have
described for the Strada Maestra District, it actualy
emerges that a large number of the relevés closely
represent the actual fir woods that definitely have their
own autonomy, both floristic and ecological, with
respect to the corresponding beech woods. Indeed, these
arewoodswith adominance of silver fir, with the beech
dominated, which are differentiated by the following
group of species: Abies alba, Vaccinium myrtillus,
Pyrola secunda, Cirsumerisithales, Daphne mezereum,
\eronica urticifolia, Pyrolaminor, Oxalisacetosellaand
Festuca altissima. From the same, there is aso the
identification of the subassociation ericetosumarboreae
(rel. type subass. n. 6 of Tab. 5), differentiated by:
Calamagrostis arundinacea, Erica arborea,
Brachypodium sylvaticum, Melampyrum nemorosum
and Digitalis micrantha that represent the more
aridophilous and thermophilous aspects.

Turkey oak woods

In the Upper Valley of the Vomano, after the beech
woods, the turkey oak woods represent the most
extended forest typology, mainly managed as coppice
with standards. For acomparison of the data of the same
physiognomies relative to the adjacent territories, the
relevés of turkey oak in the study area were compared
with other mesophilous A pennine turkey oak woods of
the suballiance Pulmonario apenninae-Carpinenion
betuli of the alliance Erythronio dentis-canis-
Carpinetum betuli to reveal analogies with syntaxa
already described or, in contrast, to look for possible
differences. With this aim, the synoptic Table (6) was
created, the columns of which represent the synthetic
values of the following syntaxa:

Carici sylvaticae-Quercetum cerris Catorci &

Orsomando 2001,

Centaureo montanae-Carpinetum betuli Ubaldi et al.

1987 ex Ubaldi 1995;

Salvio glutinosae-Quercetum cerris Ubaldi 2003,
Salvio glutinosae-Quercetum cerris subass.

arisaretosum Ubaldi 2003,

Listero ovatae-Quercetum cerris Di Pietro & Tondi

2005,

Aremonio agrimonioidis-Quercetum cerris Blasi,

Fortini, Grossi & Presti 2005.

The synoptic Table was subjected to cluster analysis
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(similarity matrix between columns, binary similarity
ratio, complete linkage algorithm) from which the
dendrogram shown in Fig. 14 was obtained. This
demonstrates clearly how the turkey oak woods of the
Upper Valley of the Vomano (cluster 11) are different
from both those of the Tuscany-Marche and Umbria-
Marche arenaceous marl Apennines(cluster Ib), aswell
asthose of the Lazio slopes of Monti dellaL agaand of
Umbria and Molise (cluster 1a). In particular, with
respect to the turkey oak woods of Listero ovatae-
Quercetumcerris, which are geographically the closest
with respect to those we have studied, those of the Upper
Valley of the Vomano have numerous differential
species, including: Cytisus villosus, Melica uniflora,
Teucrium siculum, Carpinus betulus, Hedera helix,
Lathyrusvernus, Veronica urticifolia, Tamus communis,
etc. In the fina analysis, the turkey oak woods in the
study sector were indeed more thermophilous and less
hygrophilous with respect to those described for the
Lazio slopes of Monti della Laga, also because of the
looser substrata with less water retention. Therefore, it
is necessary to describe a new association, which is
illustrated below.

I IT

Ia Ik

1 7 B 2 8§ 3 3 45

Fig. 14 - Dendrogram of the comparison among turkey oak
woods of Apennines belonging to the suballiance Pulmonario
apenninae-Carpinenion betuli. (1= Carici sylvaticae-
Quercetum cerris; 7= Aremonio agrimonioidis-Quercetum
cerris, 6= Listero ovatae-Quercetum cerris; 2= Centaureo
montanae-Carpinetum betuli; 8= Salvio glutinosae-
Quercetum cerris, 9= Salvio glutinosae-Quercetum cerris
subass. arisaretosum; 3= Cytiso villosi-Quercetum cerris
subass. cytisetosumvillosi; 4= Cytiso villosi-Quercetumcerris
subass. aceretosum obtusati; 5= Cytiso villosi-Quercetum
cerris subass. stellarietosum holostei
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CYTISO VILLOS-QUERCETUM CERRISass. nova
cytisetosum villos subass. novaholotypusTab. 7Rd. n. 2
aceretosum obtusati subass. nova holotypus Tab.
7 Rel. n. 20

gdlarietoum hologtei subass. nova Holotype Tab. 7 Rd. n.
26

This association includes the subacidophilous and
semimesophilous turkey oak woods of the low,
supratemperate bioclimatic belt, which becomes
mesotemperate only inthe cooler areas. Theseturkey oak
woods grow on flyschoid substrata with a prevaently
south-eastern exposure, often in contact with chestnut
woods. The association is included in the Apennine
suballiance Pulmonario-Carpinenion betuli of the eastern
alliance Erythronio dentis-canis-Carpinion betuli.

The characteristic and differential species are: Cytisus
villosus, Melica uniflora, Carpinus betulus, Teucrium
siculumand Fraxinus ornus.

Within the new syntaxon, the typical aspect is
represented by the subassociation cytisetosumvillog, for
which the differential species coincide with those
characterigticsof theassociation. Two further aspectshave
also been identified, formalised at the level of
subassociation:

- aceretosumobtusati (Tab. 7 rels. 15-25), of lower heights,
relativeto coenoses of morethermoxerophilous character,
for which thedifferential speciesare; Ostrya carpinifalia,
Acer obtusatum, Cephalantheralongifolia, Rubuscaesius,
Hepatica nobilis, Hieracium sylvaticum, and Carpinus
orientalis, amogt all with an eastern barycentreand typical
of submontane oak woods.

- dellarietosum holostel (Tab. 7 rels. 26-29), relative to
the coenoses of amesohygrophilous character, for which
the differential species are: Sellaria holostea, Lilium
bulbiferumsubsp. croceum, Carex sylvatica, Polygonatum
multiflorum and Cephalanthera damasonium. The
subassociation is aso differentiated by the abundant
presence of Carpinus betulus.

White oak woods

IntheUpper Valley of theVVomano, thewhite oak woods
cover a fairly limited area, growing in the upper,
mesotemperate bioclimate belt and they arealso found in
the upper, mesotemperate belt with edapho-xerophilous
aspects. From the studies carried out, it has been shown
that intheterritory it ispossibleto recognisetwo typologies
of white oak woods, of which oneis neutro-basophilous
and grows on calcareous-marl and Bisciaro formation
substrata, and the other is sub-acidophilousand typical of
the flyschoid substrata of the Laga Flysch formations.
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Tab. 6 - Synoptic table of turkey oak woods

1 = Carici sylvaticae-Quercetum cerris Catorci & Orsomando 2001

2 = Centaureo montanae-Car pinetum betuli Ubaldi et al. 1987 ex Ubaldi 1995
3= Cytiso villosi-Quercetum cerris ass. nova cytisetosumvillosi subass. nova

4 = Cytiso villosi-Quercetum cerris ass. nova aceretosum obtusati subass. nova

5 = Cytiso villosi-Quercetumcerris ass. novastellarietosum holostel  subass. nova
6 = Listero ovatae-Quercetumcerris Di Piedri & Tondi 2005

7 = Aremonio agrimonioidis-Quercetum cerris Blasi et al. 2005

8 = Salvio glutinosae-Quercetum cerris Ubaldi 2003

9 = Salvio glutinosae-Quercetum cerris arisaretosum Ubaldi 2003

Associations 1 7 6 2 8

Species of the association Carici sylvaticae-Quercetum cerris

Platanthera chlorantha (Custer) Rchb. \ . I} I}
Lilium martagon L. \% | 1
Cyclamen hederifolium Aiton \% | |

Sorbusaria(L.) Crantz 1
Anemone apenninalL. Il
Galanthus nivalisL. v
Cardamine kitaibelii Becherer 1
Sileneviridifloral. 1l
Anemone nemorosal. 1
Aristolochia pallida Willd. 1
Scillabifolial. 1
Senecio fuchsii Gmelin 1l
Quercus petraea (Mattuschka) Liebl. 1
Ruscus aculeatus L.
Adoxa moschatellinalL.
Cardamine graecal.
Luzulasieberi Tausch
Ribesapinum L.
Doronicum columnae Ten.

Species of the association Aremonio agrimonioidis-Quercetum cerris

Aremoniaagrimonoides (L.) DC. 1 \ \ | I
Primula vulgaris Hudson ssp. vulgaris \ v \ \% v
Ligustrum vulgare L. I \ | \ I
Geranium versicolor L. . [\

Fraxinus excelsior L. |
Cardamine heptaphylla (Vill.) O. E. Schulz . |
Allium pendulinum Ten. . |
Luzulasieberi Tausch ssp. sicula (Parl.) Pign. |
Acer lobelii Ten. |

Species of the association Listero ovatae-Quercetum cerris

Dactylorhizafuchsii (Druce) Soo subsp. fuchsii . | v 1 \
Listeraovata(L.) R.Br. . | \% . \%
Knautia drymeia Heuffel . . \%
ViolaodoratalL. . | \

Moehringiatrinervia(L.) Clairv. . . 1
Ranunculus nemorosus DC.
Aruncus dioicus (Walter) Fernald
Hieracium lachenalii Gmelin
ViolacaninalL.

Species of the association Centaureo montanae-Car pinetum betuli
Carpinus betulus L. \ v | \ I
Loniceraxylosteum L. . . \ 1
Asarum europaeum L. . . . \
Centaureamontana L. . . . 1l .
Anemone trifolial. . . . 1 Il
Irisgramineal. . . . 1l

Species of the association Salvio glutinosae-Quercetum cerris
Luzulaforsteri (Sm.) DC. \ . I . \
Salviaglutinosal. . . 1\ \Y

Species of the subassociation arisaretosum

Astragalus glycyphyllos L. . | \%
Potentilla micrantha Ramond | 1
Arisarum proboscideum (L.) Savi

Arum maculatum L.

Carex digitataL.

Species of the association Cytiso villosi-Quercetum cerris subass. cytisetosum villosi
Cytisus villosus Pourret
Teucrium siculum Rafin.

9 3 4 5
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1
1 | \ v
\ I\ 1 1
\ 1 1
1 .
I 1
\ 1 1
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Species of the subassociation aceretosum obtusati
Ostrya carpinifolia Scop.

Acer obtusatum W. et K.

Cephalanthera longifolia (Hudson) Fritsch
Rubus caesius L.

Carpinus orientalis Miller

Ptilostemon strictus (Ten.) Greuter

Species of the subassociation stellarietosum holostei
Lilium bulbiferum L. ssp. croceum (Chaix) Baker
Polygonatum multiflorum (L.) All.
Stellariaholostea L.

Senecio nemorensis L.

Chracteristic and differential species of the all. Erythronio dentis-canis-Carpinion betuli and of the suball. Pulmonario apenninae-Carpinenion betuli

Pulmonaria apennina Cristof. & Puppi
Rosaarvensis Hudson

Daphne laureolalL.

Carex sylvaticaHudson

Crataegus laevigata (Poir.) DC.
CornusmasL.

Acer pseudoplatanus L.

Euonymus latifolius (L.) Miller
Pyrus pyraster Burgsd.

Aegopodium podagrarial.

Characteristic species of the order Fagetalia sylvaticae
Festuca heterophylla Lam.
Melicauniflora Retz.

Fagus sylvatical.
Cruciataglabra(L.) Ehrend.
Saniculaeuropaeal.

Prunus avium L.

Geranium nodosum L.
PoanemoralisL.

Brachypodium sylvaticum (Hudson) Beauv.
Cardamine bulbifera(L.) Crantz
Ilex aquifolium L.

Ulmus glabra Hudson
EuphorbiadulcisL.

Galium odoratum (L..) Scop.
Symphytum tuberosum L.
Polystichum setiferum (Forsskal) Woynar
Lathyrus vernus (L.) Bernh.
Dryopterisfilix-mas (L.) Schott
Populustremula L.

Hieracium murorum L. s.l.
VeronicaofficinalisL.
Saxifragarotundifolial.

Tilia platyphyllos Scop.
Anemone ranunculoides L.
Mercurialis perennis L.

Ruscus hypoglossum L.
Hieracium sylvaticum (L.) L.
Sorbus aucuparial.
Abies alba Miller

Milium effusum L.
Asperulataurinal.

Lamiastrum galeobdolon ssp. flavidum (F.Hermann) Ehrend. et Pola. cfr.

Poa sylvicola Guss.

Myosotis sylvatica Hoffm.
Hordelymus europaeus (L.) Harz
Acer platanoidesL. pl.

Epipactis purpurata Sm.
Veronicaurticifolia Jacq.
Prenanthes purpurea L.
Tiliacordata Miller
Stellarianemorum L. ssp. glochidisperma Murb.
PrimulaverisL.

Lathraea squamaria L.
Euonymus verrucosus Scop.
Polystichum aculeatum (L.) Roth

Characteristic species of the class Querco-Fagetea
QuercuscerrisL.

Hederahelix L.

Acer campestre L.

Violareichenbachiana Jordan ex Boreau
CorylusavellanalL.

Lathyrus venetus (Miller) Wohif.
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ViolaabaBesser ssp. dehnhardtii (Ten.) W. Becker
Lonicera caprifolium L.
Campanulatrachelium L.

Bromus ramosus Hudson
Fraxinusornus L.

Cephalanthera damasonium (Miller) Druce
Hepatica nobilis Miller
Euphorbiaamygdaloides L.
Mycelismuralis (L.) Dumort.
Sorbus torminalis (L.) Crantz
Neottianidus-avis (L.) L. C. Rich.
Tamus communisL.
AjugareptansL.

Epipactis helleborine (L.) Crantz ssp. Muelleri
Malus sylvestris Miller

Solidago virgaureaL. ssp. virgaurea
Digitalis micrantha Roth

Meélittis melissophyllum L.

Quercus pubescens Willd.
Laburnum anagyroides Medicus
Sorbus domestica L.

Ornithogalum pyrenaicum L.

Pyrus communisL.

Rubus canescens DC.

Stachys officinalis (L.) Trevisan
Castanea sativa Miller

Polypodium vulgare L.
Cephalantherarubra(L.) L. C. Rich.
Viburnum lantana L.

Lathyrus niger (L.) Bernh.
Serratulatinctorial.

Hieracium racemosum W. et K.
Ulmus minor Miller pl.

Oenanthe pimpinelloides L.

Acer monspessulanum L.

Other species

Fragariavescal.

Prunus spinosaL.

Cornus sanguineal.

Juniperus communisL.

Geum urbanum L.

Crataegus monogyna Jacq.

Pteridium aquilinum (L.) Kuhn
ViciasepiumL.

Clematis vitalba L.

Brachypodium rupestre (Host) R. et S. ssp. rupestre
Rubus hirtusW. et K.
Veronicachamaedrys L.

Carex flacca Schreber ssp. flacca
Euonymus europaeus L.

Sileneitalica(L.) Pers.

Rubus ulmifolius Schott

Dactylis glomeratal.

Ranunculus lanuginosus L.

Clinopodium vulgare L.

Helleborus bocconei Ten.

Epilobium montanum L.

Geranium robertianum L.
Genistatinctoria L. ssp. tinctoria
RosacaninalL. sensu Bouleng.
Coronillaemerus L. ssp. emeroides (Boiss. et Spruner) Hayek
Hypericum montanum L.

Cruciata laevipes Opiz

Cytisus sessilifoliusL.

Galium aparinelL.

Helleborus foetidus L.

Buglossoides purpurocaerulea (L) Johnston
Cytisus scoparius (L.) Link

Sedum cepaealL.

AquilegiavulgarisL.

Thalictrum aquilegifolium L.

Arum italicum Miller

Rumex sanguineusL.

Ribes uva-crispal.

Alliariapetiolata (Bieb.) Cavara et Grande
Chaerophyllum hirsutum L.

Scutellaria columnae All.

Chaerophyllum temulum L.

Heracleum sphondylium L. ssp. ternatum (Velen.) Brummit
Orchis purpurea Hudson
PrunellavulgarisL.
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CampanularapunculusL.

Trifolium medium L.
CampanulapersicifoliaL.

Lapsana communis L. ssp. communis
Chaerophyllum aureum L.

Teucrium chamaedrysL.

Cyclamen repandum S. et S.

Bunium bulbocastanum L.
Viciacraccal.

Urticadioical.

Epipactis microphylla (Ehrh.) Swartz
Trifolium ochroleucum HUdson
Silene vulgaris (Moench) Garcke
Arabisturrital.

Peucedanum verticillare (L.) Koch

Accidental species 4

CYTISO SESSLIFOLII-QUERCETUM PUBESCENTIS
Blasi, Feoli & Avena 1982 (Tab. 8: ril. 1-4)

This associ ation describes the deci duous woods with
adominance of white oak, with subcontinental character,
rich in central European and Euro-Asiatic elements
(Blasi et al., 1982).

The characteristic and differential species are:
Juniperus oxycedrus subsp. oxycedrus, Cytisus
sessilifolius, Cytisus spinescens, Rosa canina and
Teucrium chamaedrys, al included in Tab. 8. To these
can be added, as local differentiators, Sorbus aria and
Digitalis micrantha.

Thesewoods are often degraded and are strongly cut,
and they grow in the more western sectors of the
territory, in correspondence with the calcareous-marl
outcrops of the Marl with Cerrognaand of the Bisciaro
formations. The most significant nuclei woods of this
association are found in the Cerqueto and Arischia
territories, while alarge part of the areas with potential
for this forest typology are often occupied by
substitution coenoses, in particular made up of
anthropic planting of the European black (Austrian)
pine (Pinus nigra).

CHAMAECYTISO HIRSUTI-QUERCETUM PU-
BESCENTIS ass. nova
(Tab. 8: ril. 5-18; holotypusril. 13)

A peculiar typology of the wood of Quercus
pubescens is that which is found on Laga Flysch
substrata (with alternating arenaceous and turbiditic
clay), in a mesotemperate bioclimatic belt. The major
part of these coenoses is located between 680 and 940
m asl. These are oak woods with a subacidophilous
character, which are different in comparison with the
other coenoses of Quercus pubescens, for which we
propose the new associated Chamaecytiso hirsuti-
Quercetum pubescentis, for which the characteristic and
differential species are: Chamaecytisus hirsutus,
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Sesleria nitida, Quercus dalechampii, Carpinus
orientalis, Loranthus europaeus, Cephalanthera
longifolia, Colutea arborescens and Genista tinctoria.

The association therefore describes the
subacidophilous oak woods of the Valley of the Vomano
dominated by Quercus pubescens, with a local co-
dominance of Quercus virgiliana and Quercus
dalechampii, chorologically characterised by the
relevant presence of eastern elements.

For the positioning in the superior syntaxonomic unit,
reference is made to the suballiance Cytiso sessilifolii-
Quercenion pubescentis and to the alliance Carpinion
orientalis.

Hop hornbeam woods

The mixed woods with adominance of hop hornbeam
areoveral little represented in the study area, and they
arefound with limited stretches along the dopes of the
low, upper-supratemperate, mesotemperate bioclimatic
belt, in contact with the turkey oak woods of the
association Cytiso villosi-Quercetum cerriswith respect
to which they represent the edapho-xerophil ous aspects.
Indeed, these woods grow in correspondence to the
arenaceousand dry conglomerate outcropswherewater
drains more rapidly.

The relevés in the territory of the Strada Maestra
District show strong analogies with the Apennine
endemic association Scutellario columnae-Ostryetum
towhich they havetherefore been attributed, and within
which they possibly represent a slightly more
acidophilous aspect.

SCUTELLARIO COLUMNAE-OSTRYETUM
CARPINIFOLIAE Pedrotti, Ballelli & Biondi ex
Pedrotti, Ballelli, Biondi, Cortini & Orsomando 1980
(Tab. 9)

Thisassociation has been described for the cal careous
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sectors of the Umbria-Marche Apennines (Pedrotti et
al., 1979, 1982), and here it has a large enough
ecological value.

The characteristic and differential species are:
Fraxinus ornus, Scutellaria columnae ssp. columnae,
Helleborus bocconei and Melampyrum italicum.

From the cluster analysis (see Fig. 15), it can be seen
that there are three different aspects that have been
interpreted as three subassociations:

- cytisetosum villosi subass. nova (rel. type n.10 Tab.
9): this represents the more acidophilous and medium
mesophilous aspect characterised by the presence of
some species that are common in the undergrowth of
the turkey oak woods (Pteridium aquilinum, Teucrium
siculum, etc.) and of numerous species of the order
Fagetalia (Carpinus betulus, Rosa arvensis, Ulmus
glabra, Geraniumnodosum, Crataeguslaevigata, tc.).
Thewoods attributed to the subassociation grow along
the slopesin correspondence with arenaceous outcrops.
Thedifferential speciesare: Cytisusvillosus, Pteridium
aquilinum, Rosa arvensis, Epipactis helleborine,
Quercus cerris, Carpinus betulus, Lathyrus venetus,
and Teucrium siculum.

- fagetosum syl vticae Pedrotti, Ballelli & Biondi (1979)
1982 em. Catorci & Orsomando 1997: this represents
the more mesophilous aspect of the Scutellario-
Ostryetum, differentiated by a good level of
mesophilous species of the order Fagetalia in the
undergrowth. The subassociation has been described
for the Umbria-Marche calcareous Apennines, to
include the flowering ash and hornbeam woods in
transition towards the beech woods. It is characterised
by the presence of alot of beech in the arboreal layer,
next to thermophilous species, including holm oak
(Quercus ilex) and eastern hop hornbeam (Carpinus

145

orientalis). For the Valley of the Vomano, Biondi et al.
(20024) described avariant of Fagus sylvatica, placed
with this subassociation, for the mesophilous aspects
of the flowering ash and hornbeam woods found along
the ravines and the fall lines of the mountain slopes.
The differential species are: Fagus sylvatica and
Geranium nodosum.

- carpinetosumorientalis Biondi, Allegrezza, Taffetani,
Ballelli & Zuccarello 2002: this subassociation has been
described for these sameterritoriesand precisely along
theroad that ascendsto Pietracamelafrom the Vomano
(Biondi et al., 2002a). It represents the woods in
transition between the thermophilous flowering ash and
hornbeam woods of the suballiance Lauro nobilis-
Quercenion and those more mesophilous of the
suballiance Laburno anagyroidis-Ostryenion.

The differential species are: Carpinus orientalis and
Pyracantha coccinea.

Also included in the subassociation, there are the
periodically cut flowering ash and hornbeam woods
that grow on the arenaceous outcrops with superficial
soil on well exposed slopes, characterised by the large
presence of Carpinus orientalis in the dominated
arboreal layer and of numerous shrubs in the shrub
layer, which include: Pyracantha coccinea, Crataegus
monogyna and Chamaecytisus hirsutus ssp.
polytrichus.

Chestnut woods

In the Upper Valley of the Vomano, chestnut woods
were very common and extensive in the past as they
were planted and nurtured by man for the production of
chestnuts, which represented an important element for
human consumption. Today the cultivation of chestnuts

has been to a large part abandoned, and the
chestnut woods are no longer nurtured by

I

cytisetosum
villosi

fagetosum
sylvaticae

1T 8 2 255 1219207 1314151017 11 163 4 189 21 22 24 23 26 27

Fig. 15 - Dendrogram of the hop hornbeam woods bel onging to the association

carpinetosum
orientalis

man, and are slowly evolving towards the
potential forest formations that are
represented here by the hop hornbeam
woods. However, there are still afew nuclei

Scutellario columnae-Ostryetum carpinifoliae found in the study area

present that are in a discrete state of
conservation that in some cases are host to
hundreds of yearsold examplesof impressive
size, which take on the characteristics of
“ancient woods’ . Thesewoods are attributed
to the association Melampyro italici-
Castanetum sativae, specifically described
for the area of the Laga (Hruska, 1988),
where still today they are particularly
common in the northern areas.
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MELAMPYRO ITALICI-CASTANETUM SATIVAE
Hurska 1988

The characteristic speciesare: Melampyrumitalicum
and Teucrium siculum.

The association is now attributed to the order
Fagetalia sylvaticae, of thealliance Erythronio dentis-
canis-Carpinion betuli and the endemic Apennine
suballiance Pulmonario apenninae-Car pinenion betuli
that unites the mesophilous woods of turkey oak, hop
hornbeam and chestnut of the central-northern and
central Apennines.

Aspen Popular woods

In the Upper Valley of the Vomano there are small
nuclei of woodswith adominance of the aspen Populus
tremula that are referred to the association Melico
uniflorae-Populetum tremulae, described by Pedrotti
(1995) for Monti dellaLaga.

For the positioning into the superior units, Taffetani
(2000) recently proposed for the coenoses of the
central-southern Apennines a new suballiance of
Corylo-Populion tremulae, denominated Aceri
obtusati-Populenion tremulae, that groups the pre-
forest and forest formations with a dominance of
Populus tremula of the central-southern Apennines.

The characteristic and differential species are: Acer
obtusatum, Laburnum anagyroides, Sorbus aria,
Lonicera etrusca, Euonymus latifolius, Prunus avium,
Rosa arvensis and Chamaecytisus hirsutus.

The coenoses that are part of the suballiance
considered here grow in deep, cool and well drained
soils, which derive from arenaceous and marl-
arenaceous substrata, characterised by subacidic and
weakly acidic soils. From the synchorol ogical point of
view, the suballiance islinked to the mountain and hill
plains (around 600-1,400 m adl) of the central-southern
Apennine sector, where it substitutes the Alpine
suballiance Corylo-Populenion tremulae Br.-Bl. ex
Theurillat et al. 1995, from which it is differentiated
by the presence of ahigh level of endemic taxawith an
eastern and southern European and a Mediterranean
area.

MELICO UNIFLORAE-POPULETUM TREMULAE
Pedrotti 1995 em.Taffetani 2000 (Tab. 10)

The formations with a dominance of the aspen
(Populus tremula), a heliophilous and colonising
species, arefound along thefall linesand at the margins
of the woods with which they make up the pre-forest
pioneer formations that lead to the beech woods and
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the mesophilousturkey oak woods. They grow on deep,
cool and well drained soils that are derived from the
arenaceous and marl-arenaceous substrata,
characterised by subacid to weakly acid soils.

In the arboreal layer, there are local abundances of
Corylus avellana, Fraxinus ornus and Ostrya
carpinifoliae, while in the herbaceous layer there are:
Pteridium aquilinum, Melica uniflora, Viola
reichembachiana, etc.

European hornbeam woods

In the Upper Valley of the Vomano, the woods with
a dominance of European hornbeam are not very
extensive; nevertheless, small nuclei are frequently
found along thefall lines, on terraces that have human
or natural origins, along slopesor on thelower parts of
the slopes, in correspondence with which the soils are
deep, humid and rich in nutrients.

GERANIO NODOS -CARPINETUM BETULI Pedrotti,
Ballelli & Biondi 1982

aceretosumobtusati subass. novaHolotypeTab. 11 Rel.
n. 3

M esophilous wood of European hornbeam that are
present in the lower part of the valley slopes due to
streams with torrential characteristic that come from
the upper part of the mountain. These European
hornbeam woods grow on the terraces al ong the slopes,
partially created by human activity for the cultivation
of chestnuts. They devel ops on deep soilstogether with
other trees typical of mesophilous turkey oak woods
as: Quercuscerris, Acer obtusatum, A. pseudoplatanus
e Fagus sylvatica.

The association Geranio nodosi-Car pinetum betuli
to which these woods are attributed, was described for
Gubbio plain (Umbria) that originates from the drying
up of ancient lakes of Villafranchiano. The
hydrographical network running through the plain has
originated small valley and along their slopes these
European hornbeam woods grow having little
floristic similarities with those present in the study
area. In fact, except for the characteristic species
shown in the table: Carpinus betulus, Geranium
nodosum, Rosa arvensise Prunusavium, in the Gubbio
woods several differential species are present, which
are absent in the woods under investigation, such as:
Vinca minor, Anemone nemorosa, Asar um europaeum,
Quercus petraea, Frangula alnus, Quercus robur,
Serratulatincoria, Viburnum opalum etc. On the other
hand, in Tab. 11, some species absent in theterritories
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Tab. 10 - Melico uniflorae-Populetum tremulae Pedrotti 1995

Rel. n. 1 2 3 4 5 6 7 8 Pres.

Altitude (m asl) 759 1250 783 719 893 1250 1230 1150

Exposure NW SE N-NW E N SW SW ESE

Slope (°) 10 10 35 20 14 15 25 30

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

Area () 300 150 250 250 250 150 400 250

Alt. strato arbor. (m.) 18 15 25 12 8 22 20 25

Alt. strato alto arbus. (m.) 25 - - - 1 22

Alt. strato basso arbus. (m.) - - - - - 15 15 2

Ricoprim. strato arbust. (%) - - - - - 40 50 50

Ricoprim. strato erbaceo (%) - - - - - 50 70

Characteristic and differential species of the association Melico uniflorae-Populetum tremulae
P scap EUROSIB. Populus tremula L. 55 4.4 55 4.4 4.4 4 4 5 8
Grhiz COSMOPOL. Pteridium aquilinum (L.) Kuhn 22 . 11 +.2 3 1 5
NP SMEDIT.SUBATL. Rosa arvensis Hudson . . 1.2 + 1 + 4
H caesp PALEOTEMP. Melicauniflora Retz. 11 . 11 . 2
NP PALEOTEMP. Rosa caninalL. sensu Bouleng. 1 + 2

Characteristic and differential species of the suball. Aceri obtusati-Populenion tremulae and of the all.Corylo-Populion
P caesp EUROP.CAUC. Corylusavellanal. . . 44 12 22 2 3 3 6
P scap SEEURORP. Acer obtusatum W. et K. 11 + 23 11 + 5
P scap EUROP.CAUC. Acer campestre L. . . 12 11 + 1 5
P scap PONTICO Prunus avium L. . . 12 11 1 4
Plian EURIMEDIT. Lonicera etrusca Santi . + 1 2
P caesp PALEOTEMP. Sorbus aria(L.) Crantz . + 1
P caesp MEDIT.MONT. Euonymus latifolius (L.) Miller . . 22 1
P scap EUROP.CAUC. Acer pseudoplatanus L. + 1

Characteristic and differentia species of the order Fagetalia sylvaticae
H scap PALEOTEMP. Sanicula europaea L. 33 12 22 + 12 + 6
Hros NESTENOMEDIT. Aremoniaagrimonoides (L.) DC. + + . + 1 + 5
H scap EUROSIB. Violareichenbachiana Jordan ex Boreau 11 +2 22 . + 2 5
P caesp SUBATL. DaphnelaureolalL. 11 + 11 22 . 4
Hros EURIMEDIT. Potentilla micrantha Ramond . + + 1 3
Grhiz EURASIAT. Neottianidus-avis(L.) L. C. Rich. + . + + 3
G bulb Orchis maculata L. ssp. fuchsii (Druce) Hylander . + + 3
P scap CEUROP.CAUCAS. Carpinus betulus L. 12 . + 2
P scap CENTROEUROP. Fagus sylvatical. . 11 . + 2
H scap ENDEM. Pulmonaria apennina Cristof. & Puppi 11 . 12 2
G rhiz NMEDIT.MONT. Geranium nodosum L. . . 22 + 2
H scap OROF. EURASIAT. Salviaglutinosal. + . 12 . 2
H scap EURASIAT. Cruciataglabra(L.) Ehrend. . . 1 2
P scap EUROP.-CAUC. Tilia platyphyllos Scop. . + +2 2
H caesp EUROP.-WESTASIAT. Carex sylvatica Hudson + 12 2
Grhiz EURASIAT. Lathyrus vernus (L.) Bernh. 11 1
Grhiz SEUROP.SUDSIB. Lathyrus venetus (Miller) Wohlf. . + 1
P caesp CENTROEUROP. Crataegus oxyacantha L. 22 . . 1
P caesp CENTRO-EUROP. Crataegus laevigata (Poir.) DC. . . +2 1
Grhiz CENTRO-EUROP. Cardamine bulbifera (L.) Crantz + 1
H scap OROF. S-EUROP. Saxifragarotundifolial. + 1
H scap EUROP.-CAUC. Stellarianemorum L. + 1

Characteristic and differentia species of the class Querco-Fagetea
Hros EUROP.CAUC. Primulavulgaris Hudson 11 + 12 1 1 2 6
Ch suffr EUROP.CAUC. Euphorbiaamygdaloides L. 11 . 2.2 + 1 1 5
Grad EURIMEDIT. Tamus communisL. + . + + + 2 5
P scap SEUROP.SUDSIB. Fraxinusornus L. + . 22 11 11 1 5
P caesp CIRCUMBOR. Ostrya carpinifolia Scop. 11 . 12 + 22 . 4
H caesp EUROP.CAUC. Festuca heterophylla Lam. 11 +.2 + 2 4
Plian EURIMEDIT. Hederahelix L. 22 . 34 + . 4
Hros Viola alba Besser ssp. dehnhardtii (Ten.) W. Becker . . 12 + 1 4
G rhiz EURASIAT. Cephalanthera longifolia (Hudson) Fritsch + + + 4
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SEEURORP.
EUROSIB.
EUROP.CAUC.
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SEEURORP.
PALEOTEMP.
PALEOTEMP.
ENDEM.
EURIMEDIT.
EUROP.CAUC.
EUROP.CAUC.
EURIMEDIT.
SEEURORP.
EURASIAT.
EURIMEDIT.

EUROP.CAUC.
EUROP.CAUC.
OROF. SEEUROP.
PONTICA
CIRCUMBOR.
AVV.
EUROP.-CAUC.

C-EUROP.
AVV.
C-EUROP.
PALEOTEMP.
PALEOTEMP.
CIRCUMBOR.

EUROSIB.
CIRCUMBOR.
EURASIAT.
PALEOTEMP.
CIRCUMBOR.
SUBATL.
EURASIAT.
W-STENOMEDIT.
EUROP.CAUC.
SEUROP.SUDSIB.

EUROSIB.
SEUROP.SUDSIB.
SEEURORP.
EUROP.CAUC.
EUROSIB.
ENDEM.

SUBTROP. NESICOLA
CIRCUMBOR.
ENDEM.
CIRCUMBOR.
PALEOTEMP.

EUROP.

EURIMEDIT.

Quercus cerrisL.

Castanea sativa Miller

Hieracium sylvaticum (L.) L.

Clematis vitalbal.

Geum urbanum L.

Epipactis helleborine (L.) Crantz

Quercus pubescens Willd.

Brachypodium sylvaticum (Hudson) Beauv.
Campanulatrachelium L.

Teucrium siculum Rafin.

Cephalanthera damasonium (Miller) Druce
Loniceraxylosteum L.

Hieracium racemosum W. et K.

Sorbus domestical.

Quercus pubescens Willd. pl.

Bromus ramosus Hudson

Luzulaforsteri (Sm.) DC.

Solidago virgaurea L. ssp. virgaurea
Mycelis muralis (L.) Dumort.
AjugareptansL.

Luzula sylvatica (Hudson) Gaudin
Buglossoides purpurocaerulea (L..) Johnston
Solidago virgaurealL.

Robinia pseudoacacial..

Ulmus minor Miller pl.

Lilium bulbiferum L. ssp. croceum (Chaix) Baker

Meélittis melissophyllum L.
Pyrus communis L.
Viburnum lantanalL.
SilenenutansL.

Sorbus torminalis (L.) Crantz
Hepatica nobilis Miller

Other species
Fragariavescal.
Juniperus communis L.
Cornus sanguineaL.
Crataegus monogyna Jacq.
Clinopodium vulgare L.
Brachypodium rupestre (Host) R. et S.
Viciacraccal.

Cytisus villosus Pourret
Prunus spinosa L.
Astragalus glycyphyllosL.

Coronillaemerus L. ssp. emeroides (Boiss. et Spruner) Hayek (pl.)

ViciasepiumL.
Loniceracaprifolium L.
Ptilostemon strictus (Ten.) Greuter
Ranunculus lanuginosus L.
Aegopodium podagraria L.
Digitalis micrantha Roth

Carex flacca Schreber ssp. flacca
Asplenium onopteris L.
Equisetum telmateja Ehrh.
SederianitidaTen.
RubusidaeusL.
Dactylisglomeratal.

Cytisus scoparius (L.) Link
Teucrium chamaedrysL.

Accidetal species
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Tab. 11 - Geranio nodosi-Carpinetum betuli  Pedrotti, Ballelli & Biondi 1982
subass. aceretosum obtusati (subass. nova) (rel. type n. 3)

Rel.n. 1 2 3* 4 5 6 7 8 9 10 11 12 13 14 Pres
Altitude (m asl) 750 844 619 710 1253 1250 672 740 803 783 700 710 735 740
Exposure N w - W-NW - - N-wW - NW W NNW NW - -
Slope (°) 20 45 20 40 - - 25 15 10 6 40 30 - -
Coverage(%) 100 100 100 95100 100 100 100 100 100 100 90 100 70 80
Area (m?) 400 400 200 300 200 250 200 - 350 150 50 150 30 150
Characteristic and differential species of the association Geranio nodosi-Car pinetum betuli
P scap CEUROP.CAUCAS. Carpinus betulus L. 45 45 4.4 34 12 . 4.4 45 22 22 4 4 3 3 13
Grhiz NMEDIT.MONT. Geranium nodosum L. 23 23 12 33 23 23 22 2 2 + 1 1
NP SMEDIT.SUBATL. Rosaarvensis Hudson 22 12 22 . . . . + + 5
P scap PONTICO Prunusavium L. 23 12 22 11 4
Differential species of the subass. aceretosum obtusatii
P scap SEEUROP. Acer obtusatum W. et K. + 22 + + . + + . 11 4.4 1 + 10
P scap SEEUROP. Castanea sativa Miller 34 12 11 22 22 . 11 22 +.2 1 9
P scap CENTROEUROP. Fagus sylvatical. 22 33 11 12 22 12 + + 8
P scap EUROP.CAUC. Acer pseudoplatanus L. . . + + + + + + 6
P caesp CIRCUMBOR. Ostrya carpinifolia Scop. . 22 . 11 11 + 4
Grhiz EURASIAT. Lathyrus vernus (L.) Bernh. . . 12 +.2 + + 4
Differential species of the suball. Pulmonario-Carpinenion betuli
P caesp SUBATL. Daphnelaureola L. 12 12 +.2 22 + . + 12 + + + + 11
H scap ENDEM. Pulmonaria apennina Cristof. & Puppi 23 22 22 22 22 +.2 + + . 8
G bulb Orchismaculata L. ssp. fuchsii (Druce) Hylander . . + + + + + + 1 7
P caesp EUROP.CAUC. Lonicera xylosteum L. 11 22 + 12 + + 6
Hros ViolaalbaBesser ssp. dehnhardtii (Ten.) W. Becker . 12 +.2 +.2 +.2 + . 5
P caesp MEDIT.MONT. Euonymus latifolius (L.) Miller 12 11 + 1 4
Gbulb NSTENOMEDIT. Cyclamen hederifolium Aiton 22 23 . 12 3
GBulb OROF. CENTROEURORP. Lilium bulbiferum L. ssp. croceum (Chaix) Baker . 22 +.2 3
Grhiz ENDEM. Helleborus bocconel Ten. + + 2
Characteristic and differential species of the all. Erythronio-Carpinion
Hros EUROP.CAUC. Primulavulgaris Hudson 22 12 +.2 22 22 12 + +.2 22 + + + + 13
P scap SEUROP.SUDSIB. FraxinusornusL. + 22 12 +.2 12 22 +.2 12 + + 10
Hros NESTENOMEDIT. Aremonia agrimonoides (L.) DC. . . + +.2 +.2 +.2 . + 5
Plian SEUROP.SUDSIB. Lonicera caprifolium L. . +.2 + 1 3
H scap EURASIAT. Cruciataglabra(L.) Ehrend. +.2 . + 2
P caesp CENTROEUROP. Crataegus oxyacantha L. + 11 . 2
P caesp SEUROP.SUDSIB. CornusmasL. 22 1
Characteristic and differential species of the order Fagetalia sylvaticae
H caesp PALEOTEMP. Melicauniflora Retz. 22 12 +.2 12 22 12 +.2 . 12 11 1 1 2 1 13
P caesp EUROP.CAUC. CorylusavellanalL. 23 23 11 45 45 22 22 22 32 3 3 4 3 13
H scap PALEOTEMP. SaniculaeuropaealL. 23 22 12 22 . 12 12 +3 22 1 1 1 + 12
H scap EUROSIB. Violareichenbachiana Jordan ex Boreau 12 22 +.2 22 12 22 +.2 + +.2 + 1 1 . 12
H scap OROF. EURASIAT. Salviaglutinosa L. 12 12 23 + 12 12 +.2 12 12 + + 1 12
Grhiz SEUROP.SUDSIB. Lathyrus venetus (Miller) Wohlf. 11 12 . 12 + . + +.2 +.2 . 1 8
Grhiz CIRCUMBOR. Polystichum setiferum (Forsskal) Woynar . . +.2 23 33 22 + 1 7
H caesp EUROP.-WESTASIAT.  Carex sylvaticaHudson 12 12 12 . . + + 5
H scap OROF. SEUROP. Saxifragarotundifolial. . +.2 . + 12 + +.2 5
P scap EUROSIB. Populustremulal. 23 12 22 . . + 4
P scap EUROP.-CAUC. Tiliaplatyphyllos Scop. 12 22 3
Grhiz EURASIAT. Polygonatum multiflorum (L.) All. +.2 + + 3
Grhiz CENTROEUROP. EuphorbiadulcisL. . + + . + . 3
Grhiz CENTROEUROP. Cardamine bulbifera(L.) Crantz + . 11 1 3
P scap EUROP.CAUC. Ulmus glabra Hudson . + 21 22 . 3
H scap EUROP.-CAUC. Prenanthes purpurealL. +.2 . 1 2
H scap N-E-CENTRO-EUROP.  CampanularotundifoliaL. . 1 + 2
H caesp SUBATL. Festuca atissmaAll. +2 . + 2
Grhiz EURASIAT. Neottianidus-avis(L.) L. C. Rich. +.2 + 2
G bulb EUROP.CAUC. Corydalis cava(L.) Schweigg. et Koerte . + + . 2
H scap EUROP.-CAUC. Stellarianemorum L. +.2 +.2 2
H scap NE-MEDIT.-MONT. Adenostyles australis (Ten.) Nyman + 1
H scap EUROP.-CAUC. Senecio nemorensis L. + 1
H caesp EURIMEDIT. Poa sylvicola Guss. . + 1
Grhiz ENDEM. Arisarum proboscideum (L.) Savi 11 1
G bulb EUROSIB. Platanthera chlorantha (Custer) Rchb. + 1
P scap EUROP.-CAUC. Fraxinus excelsior L. + 1
Characteristic and differential species of the class Querco-Fagetea
Ch suffr EUROP.CAUC. EuphorbiaamygdaloidesL. 11 22 +2 + +.2 12 + +.2 + 1 + 1 13
Plian EURIMEDIT. Hederahelix L. 22 33 23 35 +.2 23 12 32 + 1 1 1 12
P scap NEURIMEDIT. Quercus cerrisL. 12 12 12 22 12 22 11 21 + + 10



P scap EUROP.CAUC. Acer campestre L.

H scap PALEOTEMP. Campanulatrachelium L.

H scap EUROP.CAUC. Mycelis muralis (L.) Dumort.

H caesp PALEOTEMP. Brachypodium sylvaticum (Hudson) Beauv.

Plian EUROP.CAUC. Clematisvitalba L.

H scap CIRCUMBOR. Geum urbanum L.

Grad EURIMEDIT. Tamus communisL.

H caesp EUROP.CAUC. Festuca heterophylla Lam.

Grhiz CIRCUMBOR. Hepatica nobilis Miller

H scap EUROP.CAUC. Hieracium racemosum W. et K.

P scap EURIMEDIT. Sorbus domestica L.

P caesp SEEUROP. Quercus pubescens Willd. pl.

H scap CIRCUMBOR. Solidago virgaurealL.

H scap EUROSIB. Hieracium sylvaticum (L.) L.

H caesp EURIMEDIT. Luzulaforsteri (Sm.) DC.

H caesp EURASIAT. Bromus ramosus Hudson

Hros EURIMEDIT. Potentilla micrantha Ramond

P scap CENTROEUROP. Malus sylvestris Miller

Grhiz EURASIAT. Cephalantheralongifolia (Hudson) Fritsch

Grhiz EUROP.-CAUC. Mercurialis perennisL.

P scap AVV. Juglansregial.

H rept EUROP.CAUC. AjugareptansL.

P caesp SEEUROP. Quercus pubescens Willd.

H scap ENDEM. Teucrium siculum Rafin.

P caesp SEUROP.SUDSIB. Laburnum anagyroides Medicus

P caesp PALEOTEMP. Sorbus torminalis (L.) Crantz

P scap S-EUROP.-SUDSIB. Fraxinus oxycarpa Bieb.

P caesp PALEOTEMP. Sorbus aria(L.) Crantz

P scap PALEOTEMP. Populus nigralL.

H caesp CIRCUMBOR. Agropyron caninum (L.) Beauv.

H scap PONTICA Buglossoides purpurocaerulea (L.) Johnston
Other species

P caesp EURASIAT. Cornus sanguineal.

Grhiz COSMOPOL. Pteridium aquilinum (L.) Kuhn

H rept EUROSIB. Fragariavescal.

T scap SUBCOSMORP. Geranium robertianum L.

NP EURASIAT. Rubus caesius L.

P caesp PALEOTEMP. Crataegus monogyna Jacq.

H scap EUROSIB. ViciasepiumL.

H ros SUBTROP. NESICOLA  Asplenium onopteris L.

Grhiz EUROSIB. Aegopodium podagrariaL.

G rhiz EURASIATICA Petasites hybridus (L.) Gaertn.

H scap S-EUROP.-SUDSIB. VeronicachamaedrysL.

NP Rubus hirtus W. et K.

H scap EUROP.CAUC. Ranunculus lanuginosus L.

H ros Asplenium trichomanes L. ssp. quadrivalens D. E. Meye

H scap CIRCUMBOR. Circaealutetiana L.

H scap EUROSIB. Stachys sylvatical.

Ch suffr SUBATL. Helleborus foetidus L.

H ros CIRCUMBOR. Polypodium vulgare L.

Accidental species

of Gubbio arelisted, that are considerate differential
species with respect to the typical aspect of the
association, as: Acer obtusatum, Castanea sativa,
Fagus sylvatica, Acer pseudoplatanus, Ostrya
carpinifolia, Lathyrus vernus.

The new subassociation is here indicated as
aceretosum obtusati while with the name
anemonetosum nemorosae subass. nova the
subassociation type is denominated. The latter
corresponds to a different forest physiognomy which
is in contact with plain woods of the association
Hieracio racemosi-Quercetum petraeae (Pedrotti et al,
1982). Within the Abruzzo vegetation, it is also
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described a Castanea sativa variant which takesorigin
from the abandoned chestnut woodswhich, even if still
magnificent, are degenerating also because of the
chestnut cancer disease. This condition in particularly
evident in the monumental chestnut wood of Senarica.

The subassociation arisaretosum proboscidei (Biondi
et al., 1989), belonging to the same Geranio nodosi-
Carpinetum betuli association, was described for the
sandstone chain of Serre di Burano (northern Marche).
It shows more important floristic and ecological
similarities with the European hornbeam under
investigation, even if significant analogies are also
evident.
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Syntaxonomical list

Querco-Fagetea Br.-Bl. & Vlieger in Vlieger 1937
Fagetalia sylvaticae Pawlowski in Pawloski, Sokolowski & Wallisch 1928
* Aremonio-Fagion sylvaticae (Horvat 1938) Torok, Podani & Borhidi 1989
Cardamino kitaibelii-Fagenion sylvaticae Biondi, Casavecchia, Pinzi, Allegrezza & Baldoni 2002
Cirsio erisithalis-Abietetum albae ass. nova
abietetosum albae ass. nova
ericetosum arboreae ass. nova
Actaeo spicatae-Fagetum sylvaticae ass. nova
actaeaetotosum spicatae subass. nova
pyroletosum secundae subass. nova
aceretosum obtusati subass. nova
*Geranio versicoloris-Fagion sylvaticae Gentile 1970
Doronico orientalis-Fagenion sylvaticae (Ubaldi, Zanotti, Puppi, Speranza & Corbetta ex Ubaldi 1995) Di
Pietro, 1zco & Blasi 2004
Potentillo micranthae-Fagetum sylvaticae ass. nova
fagetosum sylvaticae subass. nova
abi etetosum albae subass. nova
*Erythronio dentis-canis-Carpinion betuli (Horvat 1958) Marincek in Wallntfer, Mucina & Grass 1993
Pulmonario apenninae-Carpinenion betuli Biondi, Casavecchia, Pinzi, Allegrezza & Baldoni 2002
Cytiso villosi-Quercetum cerris ass. nova
cytisetosum villosi subass. nova
aceretosum obtusati subass. nova
stellarietous holostel subass. nova
Melampyro italici-Castanetum sativae Hurska 1988
Geranio nodosi-Car pinetum betuli Pedrotti, Ballelli & Biondi 1982
aceretosum obtusati subass. nova
*Corylo-Populion tremulae (Br.-Bl. ex O. Bolos 1973) Riv.-Mart. et Costa 1998
Aceri obtusati-Populenion tremulae Taffetani 2000
Melico uniflorae-Popul etum tremulae Pedrotti 1995 em. Taffetani 2000

Quercetalia pubescentis Klika 1933
*Carpinion orientalis Horvat 1958
Cytiso sessilifolii-Quercenion pubescentis Ubaldi 1995
Cytiso sessilifolii-Quercetum pubescentis Blasi, Feoli & Avena 1982
Chamaecytiso hirsuti-Quercetum pubescentis ass. nova
Laburno anagyroidis-Ostryenion carpinifoliae (Ubaldi 1981) Poldini 1990
Scutellario columnae-Ostryetum car pinifoliae Pedrotti, Ballelli & Biondi ex Pedrotti, Ballélli, Biondi, Cortini
& Orsomando 1980
cytisetosum villosi subass. nova
fagetosum sylvticae Pedrotti, Ballelli & Biondi (1979) 1982 em. Catorci & Orsomando 1997
carpinetosum orientalis Biondi, Allegrezza, Taffetani, Ballelli & Zuccarello 2002



Conclusions

The present contribution increases the
phytosociological knowledge on the marly-arenaceous
Apennine (flyschoid formations) that, contrary to the
better known cal careousA pennine, wasin theyearsonly
partialy studied. In particular, asregardsthe Monti della
Lagadistrict, phyosociological researches about forest
vegetation were carried out through the years only in
the territories of Valle Castellana, in the border area
among Marche, Abruzzo and Latium, while the forest
vegetation of Upper Valley of the Vomano River was
till today practically unknown.

Through the analysis of the woods of thisterritory, a
great originality of forest communitiesisemerged; itis
principally due to the litho-morphological conditions
because in this area, as was aready put in evidence,
thereisthetransition between the arenaceousformation
of Flysch dellaL aga, through the Flysch del Gran Sasso,
and the cal careous-dolomitic formation of Gran Sasso.
This fact has a correspondence with the presence of
forest communities of transition between those strictly
acidophilous of the arenaceous formations of Lagaand
these ones more clearly calcicolous of the calcareous
Apennine.

In the same time, other phytosociological studiesare
in progress, that have the aim to know the substitution
vegetation, shrubs and grasslands, in order to establish
the dynamic rel ationshi ps among these and the potential
forest formations, useful for the interpretation of the
plant landscape.
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Addenda

Tab. 2

Accidental species

Column 1: MelampyrumnemorosumL. 11, Avenella flexuosa
(L. ) Parl. Il; Column 2: Myosotis sylvatica Hoffm. I,
Ranunculus ficaria L. |, Digitalis lutea L. |; Column 3:
Agrimoniaeupatorial. |, Myosotis sylvatica Hoffm. |, Rubus
ulmifolius Schott |, Slenedioica (L. ) Clairv. |, Sleneitalica
(L.) Pers. I, Anthriscus nemorosa |, Laserpitium latifolium1,
Geranium pyrenaicum Burm. f. I, Lamium album L. I,
Myosotisramosissima Rochel in Schultes|, Stachys sylvatica
L. 1, PolypodiumcambricumL. I, Arctiumminus (Hill) Bernh.

I, Chaerophyllum aureum L. I, Equisetum telmateja Ehrh. 1,
EuonymuseuropaeusL. |, EuphorbiacyparissiasL. |, Arabis
alpina L. ssp. caucasica (Willd) Brig. |, Ptilostemon strictus
(Ten.) Greuter, |, RosapimpinellifaliaL. I; Column 4: Cruciata
laevipes Opiz I, Prunella vulgaris L. |, Thalictrum
aquilegifoliumL. I, Urtica dioica L. I, Asplenium adiantum-
nigrum L. |, Rubus ulmifolius Schott, I, Slene dioica (L.)
Clairv.1, Sleneitalica(L.) Pers. I, CornusmasL. |, Helleborus
bocconei Ten. |, Brachypodium rupestre (Host) R. et S. I,
Asplenium trichomanes L. ssp. quadrivalens D. E. Meyer |,
Clinopodiumvulgare L. I, Cytisus villosus Pouret |, Knautia
drymeia Heuffel, |, Sesleria nitida Ten. |, Astragalus
glycyphyllos L. I, Colchicum neapolitanum Ten. |,
Peucedanumcervaria (L. ) Lepeyr. |, Valeriana tripterisL. I,
Campanula rapunculus L. |, Galium mollugo L. I, Inula
conyza DC. I; Column 5: Pyracantha coccinea M. J. Roemer
I, CornusmasL. |, Helleborusbocconei Ten. |, Ornithogalum
pyrenaicum L. Il, Rumex conglomeratus Murray, 11, Carex
flacca Schreber |, HypericummontanumL. |, Prunus spinosa
L. I, Cyclamen repandum S. et S. I, Veratrum nigrum L. |;
Column 6: Calystegia sepium(L.) R. Br. |, Circaea alpinalL.
I, Sambucus ebulus L. |, Agrimonia eupatoria L. |, Cruciata
laevipes Opiz, |, Pyracantha coccinea M. J. Roemer, 1,
Hypericum perforatum L. 11, Bromus madritensis L. I,
Cystopteris fragilis (L. ) Bernh. |, Rumex acetosella L. 1,
Ranunculus montanus Willd. I, ThalictrumaquilegifoliumL.
I, Urtica dioica L. |, Asplenium adiantum-nigrum L. I,
Scrophularia nodosa L. I, Chaerophyllum hirsutum L. I,
Chamaecytisus hirsutus (L. ) Link, I, Lapsana communis L.
|, Rubus canescens DC. |, Rumex acetosa L. |, Valeriana
officinalisL. I, Tanacetumparthenium(L.) Sch. -Bip. I, Alnus
viridis (Chaix) DC. I, Rumex obtusifolius L. |, Euphorbia
segetalisL. |, GaliumparisienseL. |, Cardamineamaral. I;
Column 7: Carex stellulata Good. |1, Bupleurumrigidum L.
I, Hypericum perforatum L. Il, Bromus madritensis L. I,
Cystopteris fragilis (L. ) Bernh. |, Rumex acetosella L. 1,
Ranunculus montanus Willd. I, Prunella vulgaris L. I,
Campanularotundifolia L. Il, Genista tinctoria L. |, Galium
aparine L. |, Festuca pratensis Hudson, |, Sedum
anacampserosL. |, BellisperennisL. I, Polygonumviviparum
L. I, Brachypodium pheonicoides (L. ) R. et S. |, Opopanax
chironium (L. ) Koch, I; Column 8: Calystegia sepium (L. )
R. Br. I, Circaea alpina L. |, Sambucus ebulus L. |, Carex
stellulata Good. I, BupleurumrigidumL. I, Festuca paniculata
(L. ) Sch. et Th. I, Ruscus aculeatus L. |, Campanula
glomerata L. |, Knautia dipsacifolia Kreutzer.

Tab. 3

Accidental species

rel. 2: Slenedioica(L.) Clairv. 1.1, Pteridiumaquilinum(L.)
Kuhn +, Lonicera caprifolium L. +, Chaerophyllum aureum



L. +, Equisetum telmateja Ehrh. +.2, Euphorbia cyparissias
L. +; rel. 3: Polypodiumwvulgare L. +.1; rel. 4: Arabis alpina
L. ssp. caucasica (Willd.) Brig. +, Euonymus europaeusL. +;
rel. 5: Salix caprea L. 1.2, Vaccinium myrtillus L. (+.1); rel.
6: RubusidaeusL. +; rel. 9: Agrimonia eupatoria L. +, Rosa
pimpinellifolia L., +; rel. 10: Heracleum sphondyliumL. ssp.
ternatum (Velen.) Brummit +, Myosotis sylvatica Hoffm. +.2,
Senecio fuchsii Gmelin +.2; rel. 16: Geranium pyrenaicum
Burm. f. 1; rel. 17: Stachys sylvatica L. 1, LamiumalbumL.
+, Helleborus foetidus L. +; rel. 18: Rubus ulmifolius Schott
1, Myosotis ramosissima Rochel in Schultes +.

Locality and date of therelevés:

rel.1: Prati di Tivo, F.te Tassete. (21.09.2006); rel.2: Prati di
Tivo, (05.09.2005); rel.3: near Prati di Tivo, (08.07.2006);
rel.4: Prati di Tivo, F.te Tassete. (21.09.2006); rel.5: Prati di
Tivo, (08.07.2006); rel.6: Prati di Tivo, (21.09.2006); rel.7:
Prati di Tivo (08.07.2002); rel.8: San Giorgio, (31.05.2007);
rel.9: Prati di Tivo (08.07.2002); rel.10: presso Prati di Tivo,
(21.09.2006); rel.11: 1 km to Prati di Tivo, on the right side
of the road, (05.09.2005); rel.12: Ortolano, (21.05.2007);
rel.13: Ortolano, (21.05.2007); rel.14: Ortolano, (21.05.2007);
rel.15: Ortolano, (21.05.2007); rel.16: Monte San Franco
(20.06.2005); rel.17: Monte San Franco beneath A.
Panepucci’s refuge (21.06.2005); rel.18: Monte San Franco
beneath A. Panepucci’s refuge (21.06.2005);

Tab. 4

Accidental species

rel. 1: Salvia glutinosa L. +, Asplenium trichomanes L. ssp.
quadrivalensD. E. Meyer +; rel. 2: Salixcaprea L. 3.2; rel. 4:
Valeriana tripteris L. +; rel. 5: Clinopodium vulgare L. +,
Rubus ulmifolius Schott 1, Dactylis glomerata L. +; rel. 6:
Salviaglutinosa L. 2.2, Rubus ulmifolius Schott 1.2, Sederia
nitida Ten. 1.2, Digitalis micrantha Roth 1.2, Slene italica
(L.) Pers. 1.2, Cytisus scoparius (L.) Link 1.2, Inula conyza
DC. +, Asplenium adiantum-nigrum L. +, Astragalus
glycyphyllos L. +; rel. 7: Asplenium trichomanes L. ssp.
guadrivalensD. E. Meyer +, Galiummollugo L. +, Cruciata
laevipes Opiz +; rel. 9: Digitalis micrantha Roth +, Cornus
sanguinea L. +, Slenedioica (L.) Clairv. +, Rosa canina L.
sensu Bouleng. +, Colchicum neapolitanum Ten. +,
Peucedanum cervaria (L.) Lepeyr. +; rel. 11: Heracleum
sphondyliumL. ssp. ternatum (Velen.) Brummit +, Campanula
rapunculus L. +, Clinopodium vulgare L. +, Sederia nitida
Ten. +; rel. 14: GeraniumrobertianumL. +; rel. 15: Geranium
robertianumL. +.

Locality and date of the relevés:

rel. 1: Case Paladini (07.07.2006); rel. 2: Crognaleto
(08.07.2006); rel. 3: Cerqueto, F.te Impreta, (11.07.2006); rel.
4: Rio Arno, on the right side (30.05.2007); rel. 5: Nerito
(20.07.2005); rel. 6: Fosso dell’ Acero (30.09.2006); rel. 7:
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Intermesoli (07.07.2006); rel. 8: Costa della Rocca
(05.07.2006); rel. 9: Crognaleto (19.07.2005); rel. 10: along
the road to Prato Selvafrom Fano Adriano (20.07.2005); rel.
11: Piano del Rosario (19.07.2005); rel. 12: Ortolano; rel. 13:
Ortolano, (21.05.2007); rel. 14: Ortolano (21.05.2007); rel.
15: Ortolano (21.05.2007).

Tab. 5

Locality and date of the relevés:

Rel.1,2,3,4,5,7,9, 12 of Table 1in Pedrotti, 1982 (Marche:
Valle della Corte and Abruzzo: Bosco Martese)

Tab. 6 - Synoptic table of turkey oak woods

Accidental species

Column 1: Lonicera etrusca Santi, |, Rubus bellardii Weihe
et Nees, |, AspleniumonopterisL. I, Hieracium piloselloides
Vill. I, Calamintha sylvatica Bromf. Il; Column 2:
Ornithogalum sphaerocarpum Kerner, Il, Carex pendula
Hudson I, Coronilla emerus L. ssp. emerus |, Molinia
arundinacea Schrank, I, Arctium nemorosum Legj. et Court I,
Chamaecytisus hirsutus (L.) Link, I, Galium album Miller I;
Column 3: Anthriscus sylvestris(L.) Hoffm. 11, Slenelatifolia
Poiret |1, Angelica sylvestris L. |1, Lathyrus pratensis L. I,
Trifolium campestre Schreber, I, Hypericum perfoliatumL. I,
Ranunculus bulbosus L. I, Slene nutans L. I, Vicia incana
Gouan, I, Poa trivialis L. I, Senecio nemorensis L. ssp.
stabianus (Lacaita) Pign. I, Origanumvulgare L. I; Column
4: Aspleniumtrichomanes L. ssp. quadrivalens D. E. Meyer
I, Salix caprea L. |, Lathyrus sylvestrisL. I; Column 6, Rosa
corymbifera, 11, AgrimoniaeupatorialL. I1, Lychnisfloscuculi
L. I, Inula conyza DC. |, Sederia italica (Pamp.) Ujhelyi I,
Hypericum hirsutumL. I, CerastiumarvenseL. I.

Tab. 7

Accidental species

ril. 2: Urtica dioica L. +, Aquilegia vulgaris L. +, Angelica
sylvestris L. +, Campanula persicifolia L. +; ril. 3: Lathyrus
pratensis L. +, Urtica dioica L. +, Angelica sylvestrisL. +,
Origanum vulgare L. +; ril. 4 Campanula persicifolia L. +,
SlenenutansL. +, HypericummontanumL. +; ril. 5: Lathyrus
pratensisL. +, AquilegiavulgarisL. +, Slenelatifolia Poiret
+, Origanum vulgare L. +, Poa trivialis L. +, Trifolium
campestre Schreber +; ril. 6: Heracleum sphondylium L. ssp.
ternatum (Velen.) Brummit 1; ril. 7: Galium aparine L. +,
Hypericum perfoliatum L. +, Slene nutans L. +, Myosotis
sylvatica Hoffm. +, Vicia incana Gouan +; ril. 8: Lathyrus
pratensisL. +, Slenelatifolia Poiret +, Angelica sylvestrisL.
+, HypericumperfoliatumL. +; ril. 9: Heracleum sphondylium
L. ssp. ternatum (Velen.) Brummit +; ril. 10: Heracleum
sphondylium L. ssp. ternatum (Velen.) Brummit 1, Galium
aparine L. 1; ril. 11: Vicia cracca L. +; ril. 12: Senecio
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nemorensisL. ssp. stabianus(Lacaita) Pign. +; ril. 13: Galium
aparine L. +, Slene latifolia Poiret +, Ranunculus bulbosus
L. +, Coronilla emerus L. ssp. emeroides (Boiss. et Spruner)
Hayek (pl.) +; ril. 14: Ranunculus bulbosus L. +; ril. 16:
Polypodium vulgare L. +; ril. 17: Rosa canina L. sensu
Bouleng. 1.2; ril. 18: PolypodiumvulgareL. +; ril. 19: Rubus
canescens DC. 2.2; ril. 20: Asplenium trichomanes L. ssp.
quadrivalens D. E. Meyer +, Buglossoides purpurocaerulea
(L.) Johnston 1.1; ril. 22: Urtica dioica L. +, Rosa canina L.
sensu Bouleng. +, Salix caprea L. +, Chaerophyllumaureum
L. +;ril. 23: Salix caprea L. 1.1; ril. 24: Arabisturrita L. +,
Slenevulgaris (Moench) Garcke +, CoronillaemerusL. ssp.
emeroides (Boiss. et Spruner) Hayek (pl.) +.2, Vicia cracca
L. +, Myosotis sylvatica Hoffm. +, Buglossoides
purpurocaerulea (L.) Johnston +.2, Lathyrus sylvestrisL. +;
ril. 25: Arabis turrita L. +, Thalictrum aquilegifolium L. +,
Asplenium trichomanes L. ssp. quadrivalensD. E. Meyer +;
ril. 26: AquilegiavulgarisL. +; ril. 27: Arabisturrital. +; ril.
28: Slenewulgaris(Moench) Garcke +, Teucrium chamaedrys
L. +; ril. 29: Rosa canina L. sensu Bouleng. +, Thalictrum
aquilegifoliumL. +.

Locality and date of the relevés:

rel. 1: Casagreca(30.06.2005; rel. 2: Cesacastina (06.07.2005);
rel. 3: Cesacastina Fosso della Lagnetta (07.07.2005); rel. 4:
Cesacastina-FigliolaMicciola(Fosso Malbove) (13.07.2005);
rel. 5: Cesacastina Fosso della Lagnetta (06.07.2005); rel. 6:
Fosso della lagnetta, Cesacastina (06.07.2005); rel. 7:
Mascioni,Colle Poggiani (07.07.2005); rel. 8: Valle del
Chiarino, Diga di Provvidenza (27.07.2005 ); rel. 9: Alvi
(28.06.2005); rel. 10: Alvi (28.06.2005); rel. 11: Alvi
(28.06.2005); rel. 12: Alvi (28.06.2005); rel. 13: on the road
to Frattoli, after the crossroads to Crognaleto (30.06.2005);
rel. 14: on the road to Frattoli, after the crossroads to
Crognaleto (05.07.2005); rel. 15: Nerito (07.07.2003); rel. 16:
Nerito (07.07.2003); rel. 17: Nerito (20.07.2005); rel. 18:
Costa della Rocca (05.07.2006); rel. 19: Costa della Rocca
(05.07.2006); rel. 20: Torrente Venaguaro on the right side
(07.07.2006); rel. 21: along the road between Aiello and
Figliola (08.07.2006); rel. 22: Fonte Gelata (near Nerito) on
theleft side of Torrente Rocchetta. (27.07.2005); rel. 23: Fonte
Gelata (near Nerito) on the left side of Torrente Rocchetta
(27.07.2005); rel. 24: on the road to Aprati, near Cervaro
(06.09.2005); rel. 25: between Ortolano and Case Paladini
(20.09.2006); rel. 26: Valle Chiarino (07.07.2003); rel. 27:
Valle Chiarino (07.07.2003); rel. 28: Valle Chiarino
(07.07.2003); rel. 29: Vale del Chiarino (31.07.1996).

Tab. 8

Accidental species

ril. 1: Sachysrecta L. +, Phleum ambiguum Ten. +, Juglans
regia L. +, Amelanchier ovalis Medicus +, Galeopsis

angustifolia Ehrh. + ; ril. 2: Stachys recta L. +, Phleum
ambiguumTen. +, Arabishirsuta (L.) Scop. +; ril. 3: Centaurea
nigrescens Willd. +; ril. 4: Peucedanum austriacum (Jacd.)
Koch 1.1, Orobanche hederae Duby +; ril. 5: Carex flacca
Schreber ssp. flacca, 1.2, ViciasepiumL. 1.2, Cruciataglabra
(L.) Ehrend. 1.2, Fragaria vesca L. 1.2, Polypodium
cambricum L. +, Ranunculus lanuginosus L. +; ril. 6: Carex
flacca Schreber ssp. flacca 1.1, Bromus erectus Hudson +.2,
GaliumalbumMiller +, ArabiscollinaTen. 1.1, Sedumalbum
L. +; ril. 7: Bromus erectus Hudson 3.3, Cistus creticus L.
ssp. creticus, 2.2, Astragalus monspessulanusL. 2.2, Phleum
bertolonii DC. 2.2, Trifolium ochroleucum Hudson 1.1,
Anthyllisvulneraria L. s.L. 1.1, Dianthus carthusianorumL.
+, Thymus striatus Vahl +, Leontodon hispidusL . +, Polygala
nicaeensis Risso ssp. mediterranea Chodat +, Sedumrupestre
L. ssp. rupestre +, Centaurium erithraea Rafn. +, Scabiosa
columbaria L. +; ril. 8 Veronica chamaedrys L. +, Linum
viscosum L. +; ril. 9: Pinus nigra Arnold, +, Argyrolobium
zanonii (Turra) P W. Ball +.2, ScabiosamaritimalL. +, Carlina
vulgaris L. +; ril. 10: Trifolium medium L. ssp. medium, +;
ril. 11: Origanum vulgare L. +, Asparagus acutifolius L. +,
QuercusilexL. 1.1;ril. 12: OriganumwvulgareL. (+), Carlina
utzka Hacq. +; ril. 13: Cytisus scoparius (L.) Link. +, Osyris
alba L. 1.1; ril. 15: Cruciata laevipes Opiz +, Asplenium
trichomanesL. ssp. quadrivalens D. E. Meyer +, Dorycnium
hirsutum (L.) Ser. +, Orchis purpurea Hudson, +, Cyclamen
repandum S. et S. 2.2, Asplenium onopteris L. +; ril. 16:
PolypodiumvulgareL. +, ArabisalpinalL. +; ril. 17: Cruciata
glabra(L.) Ehrend. +.2, CruciatalaevipesOpiz +, Platanthera
bifolia (L.) Rchb. +, RubuscaesiusL. +, Potentilla micrantha
Ramond, +; ril. 18: Micia sepium L. +, Vleronica chamaedrys
L. +, Polypodiumvulgare L. +.2, Pyracantha coccinea M. J.
Roemer 1.2, Rubus canescens DC. +.2.

Locality and date of the relevés:

rel. 1: Arischia (01.06.2005); rel. 2: Arischia (06.07.2006);
rel. 3: along the path n. 155 from Cerqueto (26.07.2006); rel.
4: dong the path n. 155 from Cerqueto (26.07.2006); rel. 5:
along theroad to Prato Selvafrom Fano Adriano (20.07.2005);
rel. 6: Pietracamela. (05.09.2005); rel. 7: along the path from
Piano Vomano to CostadellaRocca (06.07.2006); rel. 8:aong
the road to Pietracamela (14.09.2006); rel. 9: along the road
from Senarica to Piano Vomano (28.09.2006); rel. 10: from
Piano Vomano to Senarica (29.09.2006); rel. 11: between Fano
Adriano and Intermesoli (04.10.2006); rel. 12: along the road
from Pietracamelato | ntermesoli (22/09/2006); rel. 13: along
the road to Pratoselva, 1 km far from Fano Adriano
(11.04.2007); rel. 14: along the road to Pietracamela, 300 m
from the crossroad to Intermesoli (20.04.2007); rel. 15: along
the road to Pietracamela (20.04.2007); rel. 16: a ong the road
to Pratoselva from Fano Adriano, near the village
(29.05.2007); rel. 17: aong theroad to Prato Selvafrom Fano
Adriano (29.05.2007); rel. 18: along the road to Prato Selva



from Fano Adriano (29.05.2007).

Tab. 9

Accidental species

ril. 1: Populustremula L. +.2; ril. 2: Populustremula L. +.2,
Polypodium cambricum L. +; ril. 3: Rosa canina L. sensu
Bouleng. +, PrundlavulgarisL. 1.2, Slenevulgaris (Moench)
Garcke 1.2, Rubus canescens DC. 2.2; ril. 4: Agrimonia
eupatoria L. +, Vicia cracca L. +, Genista tinctoria L. +.2,
Bromus erectus Hudson 1.2, Euphorbia cyparissias L. +,
Asperulapurpurea(L.) Ehrend. +, Helianthemumnummularium
(L.) Miller ssp.obscurum(Celak.) Holub, +; ril. 5: icia cracca
L. +.2, Peucedanum verticillare (L.) Koch 2.2, Spartium
junceum L. +.2, Trifolium medium L. ssp. medium, +.2; ril. 6:
Vicia cracca L. +, Galium album Miller +; ril. 8: Geranium
robertianumL. +, Aspleniumtrichomanes L. ssp. quadrivalens
D. E. Meyer +.2, Peucedanumcervaria(L.) Lepeyr. +, Lamium
maculatumL. +; ril. 9: Aegopodium podagraria L. +.2; ril. 10:
PolypodiumcambricumL. +, LathyrussylvestrisL. +, Echinops
siculus Strobl +, Orobanche hederae Duby +, Tussilago farfara
L. +, Pinus nigra Arnold +, Digitalis ferruginea L. +; ril. 11:
Asplenium trichomanes L. ssp. quadrivalens D. E. Meyer +,
ChaerophyllumaureumL. +, GeraniummolleL. +; ril. 12: Rosa
subcanina (H. Christ) R. Keller 1, Campanula persicifolia L.
+; ril. 13: Stachys sylvatica L. 1, Genigta tinctoriaL. +, Rosa
subcanina (H. Christ) R. Keller 1, Blackstonia perfoliata (L.)
Hudson +; ril. 14: Agrimonia eupatoria L. +, Rubus hirtusw.
et K., +, Ranunculus lanuginosus L. 1, Lathyrus pratensis L.
+; ril. 15: Agrimonia eupatoria L. +, RubushirtusW. etK., 1,
Echinops sphaerocephalus L. +; ril. 16: Peucedanum
verticillare (L.) Koch +, Aquilegia wulgaris L. +.2; ril. 17:
Sachys sylvatica L. +, Teucrium flavum L. ssp. flavum +,
Aegopodium podagraria L. +, Aquilegia vulgaris L. +, Mtis
vinifera L. +; ril. 19: Lonicera etrusca Santi +, Tanacetum
corymbosum (L.) Sch. Bip. +, Campanula apennina Podlech
+, Rosa pendulina L. +; ril. 20: Lonicera etrusca Santi, +.2,
Spartium junceum L. +, Lathyrus sylvestris L. +; ril. 21,
Bromus erectus Hudson +.2; ril. 22: Teucrium flavum L. ssp.
flavum 2; ril. 23: Lonicera etrusca Santi, +, Teucrium flavum
L. ssp. flavum +, Tanacetum corymbosum (L.) Sch. Bip. +;
ril. 24: Geranium robertianum L. +; ril. 25: Rubus hirtus W.
et K. +; ril. 26: Sachys sylvatica L. +.

Locality and date of the relevés:

rel. 1: Valley of the Vomano river, right side (18.07.2005);
rel. 2: dlong theroad Fano Adriano-Intermesoli (20.07.2005);
rel. 3: along the road Fano Adriano-Pratoselva (29.09.2006);
rel. 4. along the road Pietracamela-Cerqueto (05.09.2005);
rel. 5: near Tottea (30.09.2006); rel. 6: beneath Fano Adriano,
along the road to Prato Selva. (29.05.2007); rel. 7: beneath
Fano Adriano along the road to strada per Prato Selva
(29.05.2007); rel. 8: near Intermesoli (26.07.2006); rel. 9: near
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Aprati (19.07.2005); rel. 10: along the path from Case Pal adini
to Tottea (20.09.2006); rel. 11: along the road from Aprati to
Cervaro (06.09.2005); rel. 12: Frattoli (05.07.2005); rel. 13:
Frattoli (05.07.2005); rel. 14: along the road to Cesacastina,
4 km from Aprati (30.06.2005); rel. 15: Cesacastina, 3 Km
after Aprati (30.06.2005); rel. 16: along the road toPrati di
Tivo (08.07.2002)

rel. 17: lalong the road to Prati di Tivo (24.06.2002); rel. 18:
along the road to Pietracamela (20.04.2007); rel. 19: aong
the SS80 Passo Capannellle-Valllone delle Cese (07.07.2006);
rel. 20: along the road to Prati di Tivo (08.07.2002); rel.
21:along the road Fano Adriano-Campotosto (21.07.1995);
rel. 22: along the road to Prati di Tivo (23.09.1996); rel. 23:
along theroad to Prati di Tivo (08.07.2002); rel. 24: along the
road to Pietracamela (25.05.2004); rel. 25: along the road to
Prati di Tivo (24.06.2002); rel. 26: along the SS80 nera the
crossroad to Cerqueto (01.10.2006).

Tab. 10

Accidental species

ril. 1. Sleneitalica (L.) Pers. +.1, Rubus hirtusW. et K. 1.1,
AspleniumtrichomanesL. ssp. quadrivalensD. E. Meyer +.1,
Helleborusbocconel Ten. +.1, Sedumcepaea L. +.1, Circaea
lutetiana L. 1.1; ril. 3: Rubus ulmifolius Schott +.2, Petasites
hybridus (L.) Gaertn. +.2, Carex flacca Schreber 1.2,
Peucedanum verticillare (L.) Koch 2.2; ril. 4: Juniperus
oxycedrusL. +, Tussilagofarfara L. +.2; ril. 5: Rubus caesius
L. 2.1, Inula conyza DC. +.1; ril. 6: Galium album Miller 1,
Myosotis sylvatica Hoffm. 1, Phleum pratense L. +, Poa
trivialisL. 1, Rumex acetosa L. 1; ril. 7: Bupleurum falcatum
L. ssp. cernuum (Ten.) Arcang. 1, Campanula glomerata L.
1, Cotoneaster integerrimus Medicus +, Cytisus sessilifolius
L. 2, Euonymus verrucosus Scop. 1, Pimpinella major (L.)
Hudson 1, Rubus canescens DC. 1, Sanguisorba minor Scop.
+, Tanacetum corymbosum (L.) Sch.-Bip. +; ril. 8:
ChaerophyllumhirsutumL. +, Galiummollugo L. +, Lathyrus
pratensis L. + , Leucanthemum vulgare Lam. +, Prunella
laciniata (L.) L. +, PrunellavulgarisL. 1, Trifolium medium
L. 2, Veronica chamaedrysL. +.

Locality and date of the relevés:

rel. 1. along the SS80, after Ponte Rocchetta (13.07.2006);
rel. 2: ColleAsino (13.09.2006); rel. 3: dong theroad to Tottea
(30.09.2006); rel. 4: between Fano Adriano and Intermesoli
(04.10.2006); rel. 5: 1 km from Intermesoli (11.07.2006); rel.
6: near Campotosto L ake (22.06.2005); rel. 7: along the SS80,
near Passo delle Capannelle (28.07.2006); rel. 8: near the
Vomano springs(28.07.2006).

Tab. 11
Accidental species
ril. 1: Juniperus communis L. +, Cruciata laevipes Opiz +,
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AstragalusglycyphyllosL. +, PrunellavulgarisL. 2.2, Cytisus
scoparius (L.) Link +, Thalictrum aquilegifolium L. +,
Brachypodiumrupestre (Host) R. et S. 1.2; ril. 2: Polypodium
interjectum Shivas 1.2, JuniperuscommunisL. +, Carex flacca
Schreber 1.2; ril. 3: Rosa canina L. sensu Bouleng. +, Rubus
ulmifolius Schott 1.2, Coronilla emerus L. ssp. emeroides
(Boiss. et Spruner) Hayek (pl.) +, Pyracantha coccinea
M. J. Roemer +; ril. 4: Polypodium interjectum Shivas,
+.2, Orobanche hederae Duby, +, Quercusilex L. +; ril.
5: Urtica dioica L. 1.2, Prunus spinosa L. +,
ChaerophyllumaureumL. +, Galiumaparine L. +; ril. 6:
Prunus spinosa L. +, Calystegia sepium (L.) R.Br. +,
Agrostistenuis Sibth. +; ril. 7: Ptilostemon strictus (Ten.)
Greuter +, Salix alba L. 1.1, Clinopodium vulgare L. +,
Salix caprea L. 1.1; ril. 8: Rosa squarrosa (Rau) Boreau,
+; ril. 9: Cruciata laevipes Opiz, +.2, Silene dioica (L.)
Clairv. +, Carex flacca Schreber, +.2, Ptilostemon strictus
(Ten.) Greuter, +.2, Slene italica (L.) Pers. +, Cytisus
villosus Pourret, +, Peucedanum cervaria (L.) Lepeyr. +,

Rosa pendulina L. +.2; ril. 10: Urtica dioica L. +, Slene
dioica (L.) Clairv. +, Scrophularia nodosa L. +, Equisetum
telmateja Ehrh. +, CardamineimpatiensL. 1.1, Salix purpurea
L. 1.1; ril. 12: Hypericum androsaemum L. +; ril. 13:
Melampyrum italicum (Beauverd) Soo. 3, Calamintha
sylvatica Bromf. +.

Locality and date of therelevés:

rel. 1: Ponte Rocchetta (20.09.2006); rel. 2: Ponte Rocchetta
(20.09.2006); rel. 3: right hydrographic side of Senarica
Stream (22.09.2006); rel. 4: Rocchetta Stream, near Ponte
Rocchetta (20.09.2006); rel. 5: near Nerito (20.07.2005); rel.
6: near Nerito (20.07.2005); rel. 7: Venacquaro Stream, right
hydrographic side (22.09.2006); rel. 8: Venacquaro Stream,
right hydrographic side (22.09.2006); rel. 9: along the road
from Aprati to Cervaro (06.09.2005); rel. 10: near Crognal eto
(13.07.2006); rel. 11: along the SS80, near Rocchetta Stream
(29.07.1997); rel. 12: along the SS80, near Torrente Stream
(29.07.1997); rel. 13: Intermesoli, RioArno (29.07.1997); rel.
14: near the Alvi bridge, Fucino (08.06.1993).



