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ORIGINAL ARTICLE

The vegetation of alpine belt karst-tectonic basins in the central
Apennines (Italy)

C. BLASI1, R. DI PIETRO1 & G. PELINO2

1Dipartimento di Biologia vegetale, Università di Roma ‘‘La Sapienza’’, Roma, Italy and 2Dipartimento di Scienze e

tecnologie per l’ambiente ed il territorio, Università del Molise, Isernia, Italy

Abstract
The vegetation communities of the karst-tectonic basins of the Majella massif alpine belt were studied using the
phytosociological methods, and analysed from coenological, synchorological and syntaxonomical viewpoints. During the
field-work, 115 relevés were performed using the phytosociological approach of Braun-Blanquet, and these relevés were
further subjected to multivariate analyses. Eight clusters of relevés resulted from the numerical classification. The plant
communities identified in the study area were ascribed to the following five associations, two sub-associations and
one community type: Leontopodio – Seslerietum juncifoliae (ass. nova); Helianthemo – Festucetum italicae (ass. nova); Gnaphalio –
Plantaginetum atratae; Taraxaco – Trifolietum thalii gnaphalietosum magellensis (subass. nova); Luzulo italicae – Nardetum,
Carici – Salicetum retusae; Saxifrago – Papaveretum julici, Saxifrago – Papaveretum androsacetosum (subass. nova), Plantago atrata
and Leontodon montanus community. The distribution of these communities within the karst basins was found to be related to
variations in topographic and geomorphological parameters, such as altitude, slope, soil availability and stoniness. All the
new associations proposed in this paper belong to the suballiance Leontopodio – Elynenion and to the alliance Seslerion
apenninae, both of which are endemic to the central Apennines. In order to compare the plant community types identified
within the Majella massif to similar associations found in the rest of the Apennine chain, synoptic tables were constructed.
Finally, a comparative phytogeographical analysis of the alpine belt vegetation of the Apennines, Dinarides, southern Balkans
and eastern Alps is presented.

Key words: Alpine belt, phytosociology, snowbed vegetation, synchorology, syntaxonomy

Introduction

Although the Apennine chain stretches from the

north of Italy (Liguria) to the southernmost part of

Calabria, it is only in the high mountains of the

central Apennines that there is an alpine bioclimatic

belt. Nevertheless, altitudes in the central Appenines

are relatively low compared to those of mountain

chains such as the Alps or the Pyrenees, and this,

together with the strong influence of the Mediterra-

nean climate, means that the alpine belt develops

only above an average altitude of 2,400 – 2,500 m

a.s.l (Baldoni et al., 1999; Blasi et al., 2003). All the

plant community types that characterize the central

Apennine alpine belt tend to reflect the main

geomorphological features of the area, with most

plant communities occurring in relation to cliffs,

screes, steep slopes, windy ridges, and snowbeds

formed within deep gullies. The situation in the

Majella massif, however, contrasts markedly with

this. Here the typical rounded shape of peaks has led

to the development of large plateaux even at altitudes

exceeding 2,600 m a.s.l., forming a distinct environ-

ment that is unique in the Apennine landscape. As a

consequence, the average altitude of the Majella

massif is higher even than the average altitude of the

Gran Sasso – the highest peak in the Apennine chain

(Demangeot, 1965; Jaurand, 1994). By way of

comparison, the Majella massif has an overall area

of 11 km2 above 2,500 m, against only 2 km2 of the

Gran Sasso (Giraudi, 1998). In contrast to the other

massives of the Apennine chain, which are char-

acterized by glacial valleys, the quaternary glaciation

of the Majella massif was characterized by an

extended ice cap (about 30 km2), which covered

the higher portion of the area, and in some places
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(e.g., the Femmina Morta valley) was up to 200 m

thick (Giraudi, 1998; Catonica & Manzi, 2002).

Thus, although the high-altitude plateau of the

Majella massif broadly shares the main vegetational

features of the high altitude central Apennine

vegetation in general, it does exhibit some peculiar

floristic and coenological characteristics which sug-

gest that it did, indeed, have a different background

to the quaternary development of its vegetation.

Over the years, numerous authors have focussed

on the vegetation of the summit areas of the Majella

massif, both providing general phytosociological and

phytogeographical accounts of central Apennine

high-altitude vegetation (Bruno & Furnari, 1966;

Lakusic, 1969a, b; Barbero & Bonin, 1969; Bonin

1969, 1978; Furnari, 1970; Avena & Bruno, 1975),

and through contributions focusing specifically on

the summit vegetation of the Majella (Migliaccio,

1966, 1970; Feoli & Feoli-Chiapella, 1976; Feoli-

Chiapella & Feoli, 1977; Petriccione, 1988; Ubaldi

et al., 1998). Further phytosociological contributions

which included new data on the Majella massif

summit vegetation come from Feoli-Chiapella

(1983), Pignatti (1994); Petriccione & Persia

(1995) and Blasi et al. (2003).

The present contribution proposes a phytosocio-

logical scheme for the vegetation of the large karst-

tectonic basins occurring in the summit area of the

Majella massif, for which a complete and detailed

phytosociological study is still lacking. Moreover, a

comparative phytogeographical analysis of the alpine

belt vegetation of the Apennines, Dynarids, southern

Balkans and eastern Alps is presented.

Study area

With the 2,794 m a.s.l. of Mount Amaro, the Majella

massif is the second highest Apennine massif after

the Gran Sasso (Figure 1). The study area was

restricted to those summit areas from about 2,300 m

a.s.l to the highest peaks (over 2,700 m). From a

lithological point of view, the substrata are mainly

composed of massive cretaceous and paleogenic

limestone deposits (Parotto & Praturlon, 1975). As

regards geomorphology, the Majella massif is char-

acterized by peaks with compact shape and an

extremely gentle summit profile (Figure 2). As

mentioned before, this has led to the development

of an extensive summit area, upon which morpho-

genesis is due mostly to periglacial processes and

wind action. As for bioclimate, the survey area

belongs to the very cold axeric subregion, for which

potential vegetation types consist of a complex

mosaic of dry grasslands, snow-bed vegetation and

scree communities (Figure 3). According to Blasi &

Michetti (2003) and Rivas-Martı́nez (1995), this area

falls within the Temperate macrobioclimate which

typically occurs along the boundary between the

alpine and sub-alpine bioclimatic belts; in the

Majella massif this boundary runs at 2,550 m a.s.l.

(Blasi et al. 2003).

Figure 1. Study area.

Figure 2. The karst basin of Fondo di Femmina Morta (Majella

mountain, 2400 m a.s.l.).
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Data and methods

The field work was carried out in the years 1999 –

2000 during which 115 relevés were performed using

the Braun-Blanquet phytosociological approach

(Braun-Blanquet 1964). The Braun-Blanquet values

were transformed into numerical values according to

Van der Maarel (1979). The row data were further

treated with multivariate analysis procedures using

the Syntax 5.02 software package (Podani, 1994).

For the classification (Figure 4), chord distance and

average correlation were used on the quantitative

data. For the ordination (Figure 5), a Principal

Components Analysis (PCA) with superimposed

partition (Podani, 1993) was performed. Life form

and chorological spectra (based on presence, fre-

quency and specific cover index) were calculated for

each community type. In order to obtain more

complete information about the various communities

we analyzed for each association: whether or not

specific life forms and chorotypes occurred (normal

spectrum); the frequency of occurrence; and the

degree of abundance through the I.R.S. (species

cover index). Plant nomenclature follows Tutin et al.

(1968 – 1993) and Conti (1998). For life forms

reference was made to Pignatti (1982), while for

the chorotypes reference was made to Pignatti

(1982), Conti (1998) and Lucchese (2000). In order

to compare the plant community types identified

within the Majella massif with similar associations

found in the rest of the Apennine chain, various

synoptic tables were constructed. Since the various

columns of the synoptic table refer to phytosociolo-

gical tables published over a period of forty years, we

have checked and updated the nomenclature of the

most critical taxa using various floras and checklists

(Pignatti, 1982; Tutin et al., 1968 – 1993, Greuter

et al., 1984; Conti, 1998) and several taxonomic

accounts. Phytosociological nomenclature follows

the rules of ICPN (Weber et al., 2000).

Figure 3. Ombro-thermic diagrams from the thermo-pluviometric stations present in the Majella area.
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With regard to the comparative table (Figure 11)

showing the main community types of the alpine

belt of the Apennines, Balkans, and eastern Alps,

reference was made to the numerous syntaxonomical

reviews regarding these areas (Quézel, 1964, 1967;

Laku�si�c, 1969a, b; Horvat et al., 1974; Ohba,

1974; Grabherr, 1993a, b; Englisch et al., 1993;

Feoli-Chiapella & Poldini, 1993; Oberdorfer,

1994; Theurillat et al., 1994; De Foucault, 1994;

Dimopoulos & Georgadis, 1995; Dimopoulos et al.,

1997; Mucina, 1997; Valachovi�c et al., 1997; Biondi

et al., 1999, 2000; Blasi et al., 2003).

Figure 4. Cluster analysis dendrogram (see text for explanations).

Figure 5. PCA ordination with superimposed partition.
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Results

Multivariate analysis

Two main clusters (‘a’ and ‘b’ in Figure 4) were

isolated in the classification dendrogram. Cluster ‘a’

corresponds to those vegetation types that have

developed on areas with relatively deep soil, such as

flat areas, dolinas and water flow lines. These are

characterized by species mainly belonging to Nardetea

strictae, Salicetea herbaceae, or to the mesophilous

fringe of Elyno – Seslerietea. Cluster ‘b’ is characterized

by both dry grasslands and talus slope communities

which exhibit a strong floristic component linked,

respectively, to Elyno – Seslerietea and Thlaspietea

rotundifolii. Reading the dendrogram from left to right,

the following vegetation types can be identified:

cluster a1–1; a1–2; a1–4: Plantago atrata community

type; cluster a1–3: Trifolium thalii community type;

cluster a2: Plantago atrata and Leontodon montanus

community type; cluster a3: Nardus stricta community

type; cluster b1: Sesleria juncifolia community type;

cluster b2: Festuca violacea subsp. italica community

type; cluster b3: Salix retusa community type; cluster

b4: Papaver alpinum and Saxifraga oppositifolia com-

munity type.

The PCA (with superimposed partition) calculated

along three major axes (Figure 5) shows a more or

less distinct grouping along the first two axes for

almost all the plant community types recognized in

the study area. For the snowbed vegetation only, a

significant overlapping of the polygons that represent

the Plantago atrata and the Trifolium thalii commu-

nities occurs. The distribution of the clusters along

the first PCA axis shows a gradient, moving from left

to right, from edapho-mesophilous to edapho-xer-

ophilous conditions. The Plantago and Leontodon

community, and the Salix retusa community behave

as intermediate vegetational types between the

vegetation of screes (Thlaspietea), snowbeds (Salice-

tea herbaceae; Nardetea strictae) and that of slopes

(Elyno – Seslerietea). The distribution of the clusters

along the second axis is linked to an increasing

altitudinal gradient.

Vegetation

Gnaphalio – Plantaginetum atratae Feoli-

Chiapella & Feoli 1977 (Cluster a1–1 þ a1–2 þ a1–4)

(Table I)

Synecology: In the intramontane basins of the alpine

bioclimatic belt, Plantago atrata is the most widely

found species. The typical Plantago atrata commu-

nities grow mainly on decarbonated soils occuring at

the bottom of the dolinas, which pockmark the plain of

the large high-altitude karst basins, where snow

remains for much of the year. In this particular case,

Plantago atrata tends to form small-sized carpets

together with other species that have slightly mesophi-

lous preferences, such as Ranunculus sartorianus, Arabis

surculosa, Trifolium thalii, Gnaphalium hoppeanum

subsp. magellense, Crepis aurea subsp. glabrescens,

Taraxacum apenninum, Botrichium lunaria ecc. Also

frequent in the Plantago atrata communities are species

that have a broader ecological amplitude, such as Carex

kitaibeliana, Festuca violacea subsp. italica and Minuar-

tia verna. The limestone debris which occurs in the

upper layers of the soil may act as a nucleus of

aggregation for several species which are more

commonly found in xeric conditions (e.g., Draba

aizoides, Thlaspi stylosum, Helianthemum oelandicum

subsp. alpestre, Trinia dalechampii ecc.).

Syntaxonomy: The inclusion of our relevés in the

Gnaphalio magellensis – Plantaginetum atratae (which,

in fact, was first described for this same area) seems

to be well-founded on both floristic and ecological

grounds. Nevertheless, the group of relevés that form

the original phytosociological table of this association

appears to be rather heterogeneous; consequently,

the ecology of the community does not emerge in a

clear manner (Feoli-Chiapella & Feoli, 1977). Since

the type-relevé of this association has never been

specified, it seemed to us appropriate to provide the

lectotypification (The lectotypus of Gnaphalio

magellensis – Plantaginetum atratae is indicated hoc

loco in rel. 1 of table 1 in Feoli-Chiapella & Feoli,

1977). This allows the association to be considered a

mesophilous Plantago atrata community occuring on

relatively deep soils and exhibiting continuous cover.

From the new relevés presented in the present paper,

two contrasting variants of Gnaphalio – Plantaginetum

were identified (Table I). The variant with Salix

retusa, on the one hand, occurs on the slopes of the

larger and deeper dolinas, where it may play a

primary role in the colonization and stabiliziation of

substrates (especially in relation to profile micro-

convexities). The variant with Taraxacum glaciale, on

the other hand, is typical of the bottom of dolinas

and snowbeds, where it is restricted to the micro-

concavities in which water from rain and melting

snow tends to remain for prolonged periods.

Gnaphalio – Plantaginetum seems to be fairly similar

to Ranunculo pollinensis – Plantaginetum, which was

recently described within the alpine belt of the

Gran Sasso massif (Biondi et al., 2000), and was

considered, by the authors, to be a geo-vicariant

community of Gnaphalio – Plantaginetum. Comparing

the floristic composition and the ecological

features of Ranunculo – Plantaginetum and Gnapha-

lio – Plantaginetum, however, it is likely that these

associations should be regarded in form of geogra-

phical variants or, at the most, of sub-associations of

the same association type.
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As far as the higher rank syntaxa are concerned,

Gnaphalio – Plantaginetum was originally provisionally

ascribed to the alliance Arabidion caeruleae and to the

Elyno – Seslerietea class. Petriccione & Persia (1995)

proposed the new alliance Festucion macratherae

which included both Ranunculo – Nardion and

Caricion kitaibelianae but which was placed in the

mesophilous fringe of Elyno – Seslerietea. De Foucault

Table I. Gnaphalio – Plantaginetum atratae Feoli-Chiapella & Feoli 1977.
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(1994) included Ranunculo – Nardion in the order

Trifolietalia parnassii, whose distribution area, he

maintained, was restricted to the Apennine chain

and the mountains of southern Greece. Biondi et al.

(2000), instead, included Ranunculo pollinensis –

Plantaginetum atratae in Ranunculo – Nardion and

Nardetalia. In our opinion, Gnaphalio – Plantaginetum

is also to be included in Ranunculo – Nardion, since

this alliance is endemic to the central and southern

Apennines (Bonin, 1972). In fact, many character-

istic species of Ranunculo – Nardion are to be found in

the community, species that often exhibit high cover

values (Ranunculus sartorianus, Viola eugeniae, Tarax-

acum apenninum). The alliance invalidly described as

Caricion kitaibelianae (Art. 3f ) by Migliaccio (1970)

should probably also be included in the Ranunculo –

Nardion range.

As regards the class and the order, the reference

to Nardetalia and Nardetea is provisionaly main-

tained even if these syntaxa are more often

associated (at least on the Alps and in the Western

Europe) to the secondary acidophilous grasslands of

the hilly and montane bioclimatic belt. In particu-

lar, on the Alps, grassland types, which are

developed in ecological conditions similar to those

of Gnaphalio – Plantaginetum of the Majella, are

often included in Juncetea trifidi (Caricetea curvulae)

or Elyno – Seslerietea (Caricion ferrugineae) (Braun-

Blanquet, 1926; Horvat et al., 1974; Grabherr,

1993a, b; Sburlino et al., 1999; Buffa & Sburlino,

2001; Buffa et al., 2002). These references, how-

ever, are to be excluded for central Apennine since

they lack most of the character species that are

restricted to the Alps, or only sporadically reach the

northern Apennines (Tomaselli & Rossi, 1994).

Taraxaco apennini – Trifolietum thalii Biondi

et al. 1992

Taraxaco apennini – Trifolietum thalii gnapha-

lietosum magellensis subass. nova hoc loco

(Holotypus rel. 53) (Cluster a1–3). (Table II)

Synecology: Trifolium thalii community types devel-

op exclusively in dolinas of larger dimensions. These

have a wider central zone in which calcareous debris

is absent, and where Trifolium thalii is dominant.

Trifolium thalii can also be found within the gullies

that occur along drainage lines running down the

gentle slopes that border the large karst basins. Here

snow accumulates for longer periods, and water (due

to rainfall and melting snow) is present even during

the summer. In addition to Trifolium thalii, other

species characteristic of snowbed environments,

exhibit high frequencies (e.g., Plantago atrata,

Taraxacum glaciale, Taraxacum apenninum, Gnapha-

lium hoppeanum subsp. magellense). The role played

by Elyno – Seslerietea is minor, being restricted to

Carex kitaibeliana, Minuartia verna, Armeria canescens

and Festuca violacea subsp. italica. Also worthy of

note is the presence of Cerastium cerastoides and Carex

parviflora which, though abundant in snowbed

environments in the Alps, are very rare in the

Apennines. In fact, they are known only for the

Gran Sasso and Majella.

Syntaxonomy: Central Apennine Trifolium thalii

community types have been interpreted in two

different ways. Either they were considered coeno-

logically autonomous, or they were related, in the

form of subassociation or variant, to grasslands

dominated by Festuca violacea subsp. italica (in which

other binomies, such as F. violacea s.l., F. violacea

subsp. macrathera, F. macrathera are to be included),

or Festuca rubra subsp. microphylla (which includes

other binomies such as F. nigrescens subsp. micro-

phylla and, in some cases, F. nigrescens s.l.).

The Majella Trifolium thalii communities are to be

included in the Taraxaco – Trifolietum thalii, which

was previously described for the Gran Sasso massif

(Biondi et al., 1992) (see Synoptic Table I, columns

2 and 8). The Gran Sasso Taraxaco – Trifolietum,

however, is poorer in several high-altitude snowbed

species, which are common in the Majella area, such

as Arabis surculosa, Crepis aurea subsp. glabrescens,

Gnaphalium hoppeanum subsp. magellense, Taraxacum

glaciale and Viola eugeniae. This is due to the fact that

Gran Sasso Trifolium thalii communities were de-

scribed in the upper montane and lower subalpine

belts whereas the Majella ones were described in the

alpine belt. For this reason, Majella communities

have to be regarded as a new subassociation of

Taraxaco apennini – Trifolietum thalii named gnapha-

lietosum magellensis, whose differential species are

Gnaphalium hoppeanum subs. magellense, Taraxacum

glaciale and Crepis aurea subsp. glabrescens. Floristic

similarities to Taraxaco – Trifolietum are those shown

by Trifolio – Festucetum microphyllae (Petriccione &

Persia, 1995). However this association is dominated

by Festuca rubra subsp. microphylla, whereas Trifolium

thalii behaves only as a low-cover species.

Thus, in Italy, Taraxaco – Trifolietum can be consi-

dered to be a geovicariant association of the northern

Apennine Trifolio thalii – Festucetum puccinellii and of

Trifolio thalii – Festucetum nigricantis of the Alps.

Plantago atrata and Leontodon montanus com-

munity (Cluster a2) (Table III)

Synecology: In addition to their typical

aspect related to high-altitude talus slopes (Feoli-

Chiapella, 1983), Leontodon montanus stands are

located either in the area of contact between the

floor and the sides of the valleys that border the

karst basin, or in the flat, or slightly convex areas
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that can be found between two or more adjacent

dolinas. These sites tend to be characterized by thin

and poorly developed soils in which there is a

significant amount of calcareous debris (typically

sharp chips of stone ranging between 0.5 and 5 cm

in size) in the surface layers, which are clearly of

cryoclastic and periglacial origin. From a physiog-

nomical point of view the Leontodon community is

characterized by an average cover that rarely

exceeds 50% and in which Plantago atrata, Leonto-

don montanus, Potentilla crantzii and Poa alpina are

the major species. While generally similar to the

humid and fine textured talus slopes, these envir-

onments are not characterized by unstable

substrates, and, consequently, are not involved in

solifluction or washing-away processes. Therefore,

in addition to typical snow-bed species, such as

Plantago atrata, Ranunculus sartorianus, Gnaphalium

Table II. Taraxaco apenninae – Trifolietum thalii gnaphalietosum magellensis subass. nova.
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hoppeanum subsp. magellense and Taraxacum apen-

ninum, species that are more commonly to be

found on screes, such as Leontodon montanus,

Ranunculus brevifolius, Achillea oxyloba subsp. barre-

lieri, Ranunculus magellense and Galium magellense,

also occur.

Syntaxonomy: As it is impossible to find a suitable

syntaxonomical reference at the association level, we

remain on the more general level of Plantago atrata

and Leontodon montanus community type. The

floristic and coenological features of this community

type appear to be intermediate between those of

Table III. Plantago atrata and Leontodon montanus community.
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different phytosociological classes (Nardetea, Elyno –

Seslerietea, Thlaspietea). Reference to Thlaspietea

rotundifolii, however, is to be excluded since this

community does not develop on unstable and

incoherent substrates. At the same time, reference

to Nardetea is also to be excluded due to the

occurrence of a relatively high number of scree

species. From a structural and coenological view-

point (Figures 7 – 8 and Synoptic Table II), the

Plantago and Leontodon community exhibits an

autonomous position that is closer to those of

Seslerion apenninae communities, rather than to those

of Nardetea or Thlaspietea communities.

Carici kitaibelianae – Salicetum retusae Biondi

et al. 1999 (Cluster b3) (Table IV)

Synecology: On the slopes of karst basins, at the

stable and relatively moist detrital flows, typical Salix

retusa communities become established, their extent

varying between 10 and 50 m2. These Salix com-

munities are typically poor in species diversity. Thus,

companion species generally have extremely low

cover values, as the dominance of Salix is more or

less total. The number of species that can share the

role of physiognomically important species with the

willow is very limited; amongst them, Helianthemum

oelandicum subsp. alpestre, Anthyllis vulneraria subsp.

pulchella and Silene acaulis.

Syntaxonomy: The syntaxonomical reference of the

central Apennine Salix retusa community can only be

the Carici – Salicetum retusae (cf. Biondi et al. 1999;

Blasi et al. 2003). As already stated in Blasi et al.

(2003), it is likely that the floristic impoverishment in

alpine Arabidion caeruleae species that characterize

the Maiella Salix retusa communities (and, more

generally all Apennine Salix retusa communities) is

due to their very marginal position in the distribution

area of both alliance and species.

Luzulo italicae – Nardetum strictae Biondi et al.

1992 (Cluster A3) (Table V)

Synecology: The peculiar structural and litho-

morphological features of the Majella massif, together

with the high stoniness of the summit areas and the

occurrence of flattish zones only at altitudes exceeding

2,300 – 2,400 m, lead to environmental conditions

that are not favourable to the development of Nardus

stricta communities (only two Nardus stricta stands

suitable for sampling were found). This vegetation

type is the most acidophilous, since it develops on

flattish stations and on leached soils, characterized by

the complete absence of a calcareous skeleton or

superficial detritus. The physiognomy of Nardus stricta

communities is of extremely dense and close carpets,

which are typically poor floristically and in which

Nardus is absolutely dominant. The species associated

to the Majella Nardus communities are Festuca rubra

subsp. commutata, Luzula bulgarica, Plantago atrata

and Trifolium thalii, other species, having a broader

ecological amplitude, such as Carex kitaibeliana,

Poa alpina and Minuartia verna may also be frequent.

The occurrence of Potentilla crantzii is particularly

significant, since this species is a typical indicator of

the alpine bioclimatic belt, and is substituted by

Potentilla rigoana in the Nardus stricta communities of

the subalpine and upper montane belts.

Syntaxonomy: The Nardus stricta communities were

observed by Migliaccio (1970), who included them

in the Nardetum aprutinum (nom. illeg. Art. 34). The

sporadic Nardus stands observed in the present

study are to be included in Luzulo – Nardetum.

This association was described precisely for the flat

subalpine areas of the central Apennine limestone

mountains (Biondi et al., 1992), whereas the

Agrostio – Nardetum is restricted to the montane belt

and the Poo violaceae – Nardetum to the siliceous

mountains (Pedrotti, 1981, 1982; Abbate et al.,

1994).

Figure 6. Life forms and chorological tables for the species

occurring in the entire set of relevés. Frequency and cover values

are based on the presence and the specific cover index (i.r.s.) of the

species in the phytosociological tables.

366 C. Blasi et al.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
 S

tu
di

 la
 S

ap
ie

nz
a]

 a
t 0

4:
20

 1
4 

M
ar

ch
 2

01
3 



Leontopodio nivalis – Seslerietum juncifoliae

ass. nova hoc loco (Holotypus rel. 74)

(Cluster b1) (Table VI)

Synecology: Sesleria juncifolia grasslands are at their

optimum within the crests and ridges bordering the

high-altitude large tectonic basins of the Majella,

where the substrate is subjected to frequent cryotur-

bation processes. The high altitude and the

continuous action of winds cause several periglacial

phenomena. The soils (brown rendzinas), are rela-

tively deep, but rich in calcareous skeletons. These

physical features, together with the scarce surface

debris, allow the Sesleria grassland to be almost

continuous, and to reach a surprisingly high degree

of cover compared with the common aspect of these

grassland types in the Apennines. The physiognomy

of the community is mainly due to grassy clustered

hemicryptophytes (Sesleria juncifolia, Carex humilis,

Carex kitaibeliana) and small size chamaephytes

(Helianthemum oelandicum subsp. alpestre, Silene

acaulis). It is also worth noting the abundance of

Carex humilis, which is unusual at such high altitudes

(this species finds its coenological optimum in the

Figure 7. Chorological and biological (life forms) features of the various plant communities identified. For each community type, the number

of species (n. sp.), the % frequency (frq.) and the % cover (cov.) were calculated.

Figure 8. Hemicryptophyte/Chamaephyte ratio in the plant communities identified.

Central Apennines high altitude vegetation 367

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
 S

tu
di

 la
 S

ap
ie

nz
a]

 a
t 0

4:
20

 1
4 

M
ar

ch
 2

01
3 



upper montane belt), and the presence of Leontopo-

dium alpinum subsp nivale, a rare sub-endemic

(amphi-Adriatic) species which can be found, always

sporadically, in only a few central Apennine sites

(Gran Sasso, Majella, Sibillini and Abruzzo National

Park (Pignatti, 1982; Petriccione, 1985; Conti,

1998).

Syntaxonomy: By comparing to it other Sesleria

juncifolia phytosociological associations described

for the central Apennines (Synoptic Table III), the

coenological autonomy of the Majella Sesleria

juncifolia community emerges clearly. The new

association, Leontopodio nivalis – Seslerietum apenni-

nae, proposed in this paper is representative of those

Sesleria juncifolia communities restricted to the alpine

belt of the Apennines. Characteristic species are:

Leontopodium alpinum subsp. nivale, Aster alpinus,

Iberis saxatilis and Ranunculus oreophilus. The dis-

tribution area of this association includes all the

central Apennine limestone massifs that exhibit an

alpine belt (Majella and Gran Sasso).

Table IV. Carici kitaibelianae – Salicetum retusae Biondi et al. 1999.
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Several Sesleria juncifolia associations have been

described for the central Apennines. Carici humilis –

Seslerietum, which was described for the montane

belt, cannot be taken as reference because it is almost

completely lacking in Elyno – Seslerietea species,

whereas the Festuco – Brometea ones behave as abso-

lutely dominant (Biondi et al., 1988; Petriccione &

Persia, 1995)1. Pedicularido – Seslerietum caricetosum

ericetori (¼Elyno – Seslerietum tenuifoliae sensu Petric-

cione (1991) exhibit various important diagnostic

species, such as Carex ericetorum, Elyna myosuroides

and Pedicularis verticillata, which are lacking from the

Majella relevés, whereas other species, such as

Leontopodium nivale, Carex humilis, Poa molineri,

Helictotrichon praetutianum and Draba aizoides, are

absent from the Pedicularido – Seslerietum. Recently, a

Sesleria community type named Pediculari – Seslerie-

tum apenninae leontopodietosum was described for the

subalpine belt of the eastern part of the Majella

massif, but it is likely to be included in the Seslerietum

apenninae coenological range (Ubaldi et al., 1998).

In fact, despite the occurrence of Leontopodium

nivale, this community type is restricted to the

subalpine belt, and consequently still includes

species which are more often linked to Bromus erectus

secondary grasslands, such as Helianthemum oelandi-

cum subsp. incanum, Festuca circummediterranea,

Dianthus sylvestris subsp. garganicus, Anthyllis vulner-

aria subsp. polyphylla, Juniperus alpina and Pinus

mugo.

Finally, it is not possible to relate the Majella

community to Seslerietum apenninae, as the latter is

still rich in ‘thermophilous’ species coming from the

montane belt, and lacks the specific components

typical of the alpine belt.

As far as the suballiance level is concerned, the

occurrence of Leontopodium nivale (together with the

almost total absence of Festuco – Brometea transgres-

sive species) allow this association to be included in

Leontopodio – Elynenion, where it tends to occupy the

lower fringe bordering on the subalpine belt.

Helianthemo alpestris – Festucetum italicae

ass. nova hoc loco (Holotypus rel. 90) (Cluster b2)

(Table VII)

Synecology: Vegetation in which Helianthemum

oelandicum subsp. alpestre and Festuca violacea subsp.

italica are dominant tends to form discontinuous

carpets of grass that colonize the slightly sloping

stretch connecting the lower part of the slope to the

bottom of the karst basin, or the sub-level or semi-

convex environments between adjacent dolinas. The

substrate is typically pebbly with a rather minute clast

Table V. Luzulo italicae – Nardetum strictae caricetosum kitaibelianae Biondi et al. 1999.
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Table VI. Leontopodio nivalis – Seslerietum juncifoliae ass. nova.
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Table VII. Helianthemo alpestris – Festucetum italicae ass. nova.
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size, and abundant fine material that increases debris

cohesion. The dominant species is Festuca violacea

subsp. italica, even though Helianthemum oelandicum

subsp.alpestre and Carex kitaibeliana can also have

high cover values. Anthyllis vulneraria subsp. pulchel-

la, Draba aizoides, Minuartia verna, Androsace villosa,

Cerastium arvense subsp. suffruticosum, and Armeria

canescens are also constantly present. Even in

strictly Apennine terms, the abundant cover of

Leontopodium alpinum subsp. nivale, Sempervivum

arachnoideum and Poa molineri is peculiar; these

populations tend to form closed spots scattered

within the community.

Syntaxonomy: The Majella Festuca violacea subsp.

italica communities are included in the new associa-

tion Helianthemo alpestris – Festucetum italicae ass.

nova, which belongs to the suballiance Leontopodio –

Elynenion. The characteristic species are Helianthe-

mum oelandicum subsp. alpestre, Sempervivum

arachnoideum, Poa molineri, and Helictotrichon

praetutianum.

The only reference to a Festuca violacea vegetation in

the phytosociological literature of the Apennines

is the one relatives to Luzulo italicae – Festucetum macra-

therae2, which is a typical closed semi-mesophilous

grassland community rich in species of Nardetalia

(Synoptic Table II).

Helianthemo – Festucetum shows a certain similarity,

at least if one compares the original diagnoses, to

Helianthemetum alpestris described for the Maiella by

Migliaccio (1970). However, while the reference

bioclimatic belt (upland plain) coincides, none of the

species originally considered as characteristic of

Helianthemetum alpestris,3 i.e., Persicaria vivipara,

Trifolium noricum, Oxytropis pyrenaica, Luzula multi-

flora and Saxifraga caesia, is present in our surveys.

This specific component, while seeming fairly

heterogeneous in ecological terms, indicates that

Helianthemetum alpestris effectively a community that

developed in more evolved soil types than that in

which Helianthemo – Festucetum is found.

Saxifrago speciosae – Papaveretum julici Feoli-

Chiapella & Feoli, 1977

Saxifrago speciosae – Papaveretum julici

androsacetosum villosae subass. nova hoc loco

(Holotypus rel. 107) (Cluster b4) (Table VIII;

Synoptic Table IV)

Synecology: The mild crest ridges occurring at

higher altitudes (4 2,600 m a.s.l.) on the Majella

are colonized by a plant community whose species are

well adapted to the cold microclimate as well as to a

stony environment. The fragmentation in situ of the

parent rock, and the presence of sub-level morphol-

ogies give rise to the accumulation of a considerable

amount of clasts of small and medium size whose

downward flow is very slow. In this environment,

species typical of the high altitude talus slopes occur,

including Saxifraga oppositifolia subsp. speciosa,

Cerastium thomasii, Papaver alpinum subsp. ernesti –

mayerii, Silene acaulis subsp. acaulis, Viola magellensis,

Alyssum cuneifolium, Saxifraga exarata subsp. ampulla-

cea, and Androsace vitaliana subsp. praetutiana etc.

Especially in the most favourable situations, there can

be a conspicuous invasion of the transgressive com-

ponent by the Seslerietalia tenuifoliae (Edrajanthus

graminifolius, Carex kitaibeliana, Anthyllis vulneraria

subsp. pulchella, Festuca violacea subsp. italica, Sesleria

juncifolia, Leontopodium alpinum subsp. nivale), and,

more generally, by the circumboreal component of

Elyno – Seslerietea (Persicaria vivipara, Minuartia verna,

Erigeron epiroticus, Oxytropis campestris).

Syntaxonomy: In syntaxonomic terms this commu-

nity is assigned to Saxifrago speciosae – Papaveretum

julici described specifically for these areas by Feoli-

Chiapella & Feoli (1977)4. In this community, the

subassociation typicum (corresponding to the variant

to Saxifraga and Artemisia in Feoli-Chiapella & Feoli,

1977) characterizes the summit of the slopes, as does

the subassociation androsacetosum villosae (subass.

nova) present in environments which are more

sheltered from the dominant winds or in micro-

depressions. The subassociation typicum exhibits the

classic floristic connotation of the scree-type vegeta-

tion (few species per relevé and low cover indices),

while the subassociation androsacetosum villosae shows

a higher number of species per relevé as well as a

higher cover of the main species since it develops in a

more favourable edaphic situation (see Table VIII).

The subassociation androsacetosum villosae had al-

ready been proposed, although not in a valid manner

(Art. 5), by Feoli-Chiapella (1983) who considered it

as a transition term towards Crepidi – Leontodontetum.

To avoid further proliferation of names, we decided

to maintain the same epithet of subassociation, but

gave it a different diagnosis. In particular, Silene

acaulis, Festuca violacea subsp. italica and Persicaria

vivipara are also added to the group of differential

species. They bear witness to the passage to less

drastic ecological conditions, and enable this sub-

association to be identified as an intermediate form

towards Leontopodio – Elynenion communities.

Saxifrago – Papaveretum reveals moderate floristic

similarities to the Arabido – Cerastietum thomasii of the

Gran Sasso (Biondi et al., 2000; Blasi et al., 2003)

and to Saxifrago – Silenetum, described for Monte

Velino as well as for the Maiella, more or less at the

same altitude (Petriccione, 1993; Petriccione & Persia,

1995). The synoptic table (Synoptic Table IV), how-

ever, supports the coenological and syntaxonomical

autonomy of the Saxifrago – Papaveretum. In a larger
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Table VIII. Saxifrago speciosae – Papaveretum julici Feoli-Chiapella & Feoli 1977.
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Synoptic Table I. Plantago atrata and Trifolium thalii communities in central Apennine

1: Gnaphalio – Plantaginetum atratae typicum Feoli-Chiapella e Feoli 1977 (present paper); 2: Taraxaco apenninae – Trifolietum thalii

gnaphalietosum magellensis subass. nova (present paper); 3: Gnaphalio – Plantaginetum Feoli-Chiapella e Feoli 1977 (From Feoli-Chiapella &

Feoli, 1977); 4: Vegetation with Trifolium thalii and Plantago atrata (From Bazzichelli e Furnari, 1979); 5: Ranunculo pollinensis –

Plantaginetum atratae (From Biondi et al., 2000); 6: Festuco – Trifolietum thalii apenninicum (From Migliaccio, 1970); 7: Trifolio thalii –

Festucetum microphyllae Petriccione & Persia 1995 (From Petricione & Persia, 1995). 8: Taraxaco apennini – Trifolietum thalii Biondi et al.

1992 (From Biondi et al., 1992).
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geographical key, the Saxifrago – Papaveretum may be

regarded as geo-vicariant of the Papaveretum rhaetici of

the eastern Alps.

Structural and chorological analysis

The life-form spectrum shows that in the environ-

ment of the vegetation investigated it is basically the

hemicryptophytic and the chamaeophytic compo-

nents (68% and 24%, respectively, of the entire flora)

that take on a discriminating role in the structure of

the communities, whereas the role of geophytes,

therophytes and phanerophytes is negligible (the

latter being limited to the sporadic presence of Pinus

mugo). Apart from having a clear floristic – ecological

and physiognomic – structural significance, the

hemicryptophyte/chamaeophyte ratio (Figure 8)

seems to be discriminating also in syntaxonomic

Synoptic Table II. Festuca violacea subsp italica communities in the central Apennines

1: Helianthemo alpestris – Festucetum italicae (present paper); 2: Plantago atrata and Leontodon montanus (present paper); 3: Luzulo –

Festucetum macratherae Bonin 1978 (From Bonin, 1978); 4: Caricetum kitaibelianae Migliaccio 1970 (From Migliaccio, 1970).
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Synoptic Table III. Sesleria juncifolia communities in the central Apennines

1: Leontopodio nivalis – Seslerietum juncifoliae (present paper); 2: Seslerietum apenninae Furnari in Bruno & Furnari 1966; 3: Pedicularis

elegantis – Seslerietum caricetosum humilis Petriccione 1995; 4: Pedicularis elegantis – Seslerietum caricetosum ericetori Petriccione 1995;

5: Scabioso silenifoliae – Seslerietum apenninae Bazzichelli et Furnari 1979; 6: Pediculari – Seslerietum leontopodietosum nivalis Ubaldi et al.

1998.
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terms as it separates, in a fairly clear manner, the

communities of Thlaspietea rotundifolii from those of

Elyno – Seslerietea and those of Nardetea. Following

an increasing edaphic availability gradient, the H/Ch

ratio increases, not only at the level of the higher

syntaxonomical hierarchy but also within the same

association. It is interesting to note the behaviour of

Carici – Salicetum retusae, whose trend is more similar

to that of the Elyno – Seslerietea communities than

that of Thlaspietea to which it effectively belongs.

This fact confirms, at the structural level, the

transitory position occupied by Salix retusa commu-

nities in the upper levels of the Apennines. The

strong chamaephytic presence in Saxifrago – Papaver-

etum confirms the structural differences between the

screes of the alpine belt and those of the sub-alpine

belt when the hemicryptophytes are absolutely

dominant (Feoli-Chiapella, 1983, Blasi et al., 2003).

The general chorological table (Figure 6) shows

a floristic division that reflects the three main

Synoptic Table IV. Alpine belt scree communities in the central Apennines

1: Saxifrago – Papaveretum julici (present paper); Saxifrago – Papaveretum julici androsacetosum villosae (present paper); Saxifrago

speciosae – Silenetum cenisiae Petriccione 1993; 4: Arabido alpinae – Cerastietum thomasii Biondi et al. 2000; 5: Crepido – Leontodontetum

montanii Feoli Chiapella e Feoli 1977.
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biogeographical components characterizing the central

Apennine high-altitude vegetation, such as the Circum-

boreal of northern provenance, the south-eastern

European Orophyte, inclusive of the Pyrenean –

Alpine – Carpathian belt and of the eastern circum-

Mediterranean mountain system, and the Endemic. In

the last-named, which altogether, including what are

termed the subendemic the central-Apennine s.s.

species are preponderant, confirming the fact that the

central Apennines, with its lofty peaks, is a clearly

autonomous biogeographical unit in the general Apen-

nine system. Still well represented is the chorotype

composed of those species which are endemic of the

central and southern Apennines, whereas fewer en-

demic and subendemic species are shared with the

northern Apennines s.l. or with the rest of the Italian

peninsula. This fact is essentially in accord with that of

the relative influence, on the vegetation investigated, of

the European orophilous component, which is mostly

of southern and eastern provenance. Central European

and Eurasian orophytes are scarcely represented, being

limited to Euphrasia minima, Pinus mugo, Androsace

villosa, Gentiana verna and Salix retusa. There is a

significant contribution of amphi-Adriatic species such

as Sesleria juncifolia, Arabis surculosa, Potentilla apennina,

Erigeron epiroticus and Gnaphalium hoppeanum subsp.

magellense, which paints to the close link exsisting with

the Balkan district.

The partial chorological spectra relating to the

single communities confirm the percentages reported

in the general chorological spectrum. However, even

at the chorological level, the greater or lesser avail-

ability of soil (or an increase in physical parameters

such as stoniness and rockiness) determines a parallel

percentage increase of the endemic component, and a

corresponding decrease in the circumboreal one.

Syndynamics and landscape analysis

As in all geographical areas subjected to extreme

conditions (climatic, geomorphological or edaphic),

also in the Maiella alpine belt changes in the

vegetation linked to syndynamic processes are

practically non-existent, especially if a short-term

time scale is adopted (decades). Relevant changes at

the geomorphological or climatic level, followed by

equally evident transformations of the vegetation

probably require a long time. In geo-symphytosocio-

logical terms, the landscape of the study area may

therefore be considered as being composed of

microgeosigmeta in turn formed by microsigmeta

whose syndynamic variability is reduced to single

communities of a permanent type (Figure 9).

According to classical methodologies (Géhu &

Rivas-Martı́nez, 1981; Theurillat, 1992) within the

framework of a considerable, homogeneous geomor-

phological unit such as the high-elevation karsic

tectonic depressions, the presence of two micro-

geosigmeta which may be regarded as vicariant

depending on the altitude, can be recognized. Based

on the criteria for the hierarchical classification of the

landscape (Blasi et al., 2000) the pattern of the

Maiella alpine landscape appears to have a deductive

typological scheme as shown in Figure 10.

Given the lack of geomorphological maps at a

scale pertinent to the vegetation community types

Figure 9. Schematic cross-section of the vegetation of the Majella lower alpine belt karst-tectonic basins (Fondo di Femmina Morta 2380 m,

lower alpine belt). This complex micro-geosigmetum includes a simple microgeosigmetum restricted to the karst-tectonic sub-systems of the

basin bottom.
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examined here, this hierarchical scheme is to be con-

sidered as only typological, and does not provide

quantitative data about the reciprocal surface covered

by the various plant communities identified.

Considering all that has been published to date on

the Maiella alpine vegetation, it is possible to

envisage a complex geosigmetum scheme relating

to the upland plain, taken as a whole, as follows:

Vegetation of the windy ridges and steeper

slopes

. Leontopodio nivalis – Elynetum myosuroidis

. Saxifrago speciosae – Papaveretum julici typicum

. Leontopodio nivalis – Seslerietum juncifoliae

Vegetation of the unstable talus slopes

. Crepido pygmaeae – Leontodontetum montanae

Vegetation of the stable scree and relatively

steep slopes

. Galio – Silenetum acaulis alyssetosum cuneifolii

. Carici kitaibelianae – Salicetum retusae

. Carici kitaibelianae – Salicetum retusae elynetosum

. Saxifrago speciosae – Papaveretum julici androsace-

tosum villosae

Vegetation of the mild slopes with abundance of

debris

. Plantago atrata and Leontodon montanus comm.

. Helianthemo alpestris – Festucetum italicae

Vegetation of snowbeds and dolinas

. Gnaphalio magellensis – Plantaginetum atratae

. Taraxaco apennini – Trifolietum thalii gnaphalietosum

. Luzulo italicae – Nardetum strictae

Biogeographical considerations

and conclusions

This paper, apart from providing new phytosociolo-

gical data on the high-altitude vegetation of the

Maiella, contributes towards the definition of a

phytosociological and syntaxonomic scheme for the

alpine belt of the Central Apennines. In particular, it

better defines the coenological and syntaxonomic

Figure 10. Deductive typological scheme for the Maiella alpine landscape.
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variability of a number of important communities

described in the past, such as Gnaphalio – Plantagi-

netum and Saxifrago – Papaveretum. New associations

having peculiar floristic – coenological characteristics

are described, namely Helianthemo – Festucetum and

Leontopodio – Seslerietum, which represent the perma-

nent grassland communities of the climatophilous

and edapho-xerophilous microseries of the Alpine

belt karst-tectonic basins. In particular, the descrip-

tion of a Sesleria juncifolia community pertaining to

the alpine bioclimatic belt, supports the argument

that the ecological space of Seslerion apenninae is not

limited to the subalpine belt, but extends up to the

highest levels of the main peaks with the endemic

Leontopodio – Elynenion suballiance.

Lastly, the autonomous identity of the central

Apennine high-altitude vegetation is underlined,

which, while retaining clear floristic and coenological

links with the Alps and with the Boreal region due to

glaciations, nevertheless shows a unique biogeogra-

phical pattern resulting from the combination of the

southern European orophilous floristic component

with the central Apennine endemic element. All this

confirms the fact that in the alpine bioclimatic belt of

central Apennines there is a real ecological space

only for one single class, Elyno-Seslerietea, which is

representative of the most of Southern-European

highland systems, whereas the order Seslerietalia

tenuifoliae testifies the biogeographical vicinity of

the Balkan system (Oriolo, 2001; Blasi et al.,

2003). This scheme, which emphasizes the biogeo-

graphical relationships between the Apennines and

the Balkans appears to be coherent with recent

biogeographic syntheses (Rivas-Martı́nez, 1996) and

with data published about the dwarf-shrub vegeta-

tion of the subalpine belt (Stanisci, 1997), and the

beech woodlands of the montane belt (Bergmeier &

Dimopoulos, 2001; Biondi et al., 2002; Di Pietro,

2002; Di Pietro et al., 2004).

This syntaxonomic interpretation coincides with

the one indicated for the Balkans (Horvat et al.,

1974) where the vegetation of the alpine belt was also

included in the order Seslerietalia tenuifoliae, and

where, in the Edrajantho – Seslerion alliance of the

high mountains of Macedonia (Onobrychido – Sesler-

ietalia) two suballiances were recognized, namely

Seslerenion tenerrimae for the sub-alpine belt, and

Elynenion myosuroidis for the alpine one.

As shown in Figure 11, the communities of the

alpine belt described to date for the Apennines,

exhibit a biogeographical relationship with the

Balkan mountain system both in floristic and

coenological (and consequently syntaxonomic)

terms. In fact, apart from a number of associations

rich in circumboreal or arctic – alpine species, and

therefore closely related to communities present also

in the Alps (e.g., those community types with a

dominance of Salix retusa, S. herbacea or Carex

rupestris), there are other communities (in particular

those with a dominance of Sesleria juncifolia, Edra-

janthus graminifolius, Potentilla apennina) which in

syntaxonomic terms express a typical amphi-Adriatic

vicariance both of the associations and of the

alliances. Again it is clear (see Figure 11), that in

the Balkan mountain system, the greatest vegeta-

tional affinities with the Apennine alpine belt are

evidenced above all in the southern sector of the

Dinaric Alps where in addition to the evident

Apennine – Balkan affinities, the circumboreal and

arctic – alpine component is still well represented.

On the contrary, the mountain systems of northern

Greece, and even more so those of the Peloponnese,

all of which were less affected by glaciations, take on

a definitely oro-Mediterranean vegetational character

which is, in turn, related to a bioclimatic pattern

characterized by lower mean annual rainfall and by

longer periods of summer drought even at relatively

high levels. In this bioclimatic and biogeographical

context, the high-altitude vegetation exhibits not

only an abundance of taxa that are foreign to the

Apennine flora, but also a structural physiognomic

pattern with a strong upswing of the belt of dwarf

bushes and chamaeophytes. In syntaxonomic terms,

all this translates into a higher hierarchical level of

vicariance compared with the central-eastern sector

of the Balkans, which is often manifest at the order

level (Drypidetalia spinosae) or even at the class level

(Daphno – Festucetea).

Syntaxonomical scheme:

ELYNO – SESLERIETEA Br.-Bl. 1948

SESLERIETALIA TENUIFOLIAE Horvat 1930

SESLERION APENNINAE Furnari in Bruno & Furnari

1966

LEONTOPODIO NIVALIS – ELYNENION MYOSUROIDIS

Blasi & Di Pietro in Blasi, Di Pietro, Fortini &

Catonica 2003

Leontopodio nivalis – Seslerietum juncifoliae Blasi,

Di Pietro & Pelino ass. nova

Helianthemo alpestris – Festucetum italicae Blasi,

Di Pietro & Pelino ass. nova

Plantago atrata and Leontodon montanus

community

THLASPIETEA ROTUNDIFOLII Br.-Bl. 1948

THLASPIETALIA ROTUNDIFOLII Br.-Bl. in Br.-Bl. &

Jenny 1926

LINARIO – FESTUCION DIMORPHAE Avena & Bruno

1975

THLASPIENION STYLOSI Avena & Bruno 1975

Saxifrago speciosae – Papaveretum julici Feoli-

Chiapella & Feoli 1977
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Saxifrago speciosae – Papaveretum julici androsa-

cetosum villosae Feoli-Chiapella ex Blasi, Di

Pietro & Pelino subass. nova

ARABIDETALIA CAERULEAE Rubel ex Br.-Bl. 1948

ARABIDION CAERULEAE Br.-Bl. in Br.-Bl. & Jenny

1926

Carici kitaibelianae – Salicetum retusae Biondi,

Ballelli, Allegrezza, Taffetani, Frattaroli,

Guitian & Zuccarello 1999

NARDETEA STRICTAE Rivas Goday in Rivas

Goday & Rivas Martı́nez 1963

NARDETALIA STRICTAE Oberdorfer ex Preising 1949

RANUNCULO – NARDION Bonin 1972

Gnaphalio magellensis – Plantaginetum atratae

Feoli-Chiapella & Feoli 1977

Taraxaco apennini – Trifolietum thalii Biondi,

Ballelli, Allegrezza, Frattaroli & Taffetani

1992

Taraxaco apennini – Trifolietum thalii gnaphalieto

sum magellensis Blasi, Di Pietro & Pelino

subass. nova

Luzulo italicae – Nardetum strictae caricetosum

kitaibelianae Biondi, Ballelli, Allegrezza,

Frattaroli & Taffetani 1992
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Notes

[1] Carici – Seslerietum was included, in the form of a thermophilous

subassociation in the range of Pedicularido elegantis – Seslerietum,

considered as the only syntaxonomical reference in the central

Apennines regarding Sesleria community grasslands. Accord-

ing to ICPN (Weber et al., 2000), the name Pedicularido –

Seslerietum is to be considered both an invalid and illegitimate

name (Art. 5, 6, 23, 25).

[2] In the group of species forming part of the Festuca violacea s.l.

group, the discrimination of Festuca violacea subsp. italica

Foggi, Graz. Rossi & Signorini was made only recently (Foggi

et al., 1998). Previously this entity was normally attributed to

Festuca violacea Gaudin, and subsequently to Festuca ma-

crathera (Hackel) Mgf.-Dbg. Today there is a tendency to

consider F. violacea subsp.macrathera as belonging exclusively

Figure 11. Vegetational comparison between the main alpine belt plant communities occurring in the Apennines (Majella, Gran Sasso, Laga

mountains), Dinarid Alps, southern Balkans and eastern Alps.
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to the Balkans and F. violacea subsp. italica as endemic to the

southern central Apennines.

[3] A strict observance of the ICPN leads to consider Helianthe-

metum alpestris Migliaccio 1970 as invalid name (Art. 7) since

the list of accompanying species is not given at all in the

synoptic table. Doubts about the validity of this name, were

already raised in Blasi et al., 2003.

[4] Strictly from the standpoint of nomenclature, in proposing the

name Saxifrago – Papaveretum there is no indication as to which

species of the Saxifraga genus the taxon originating the name of

the association should be referred. In fact, table 3 in Feoli-

Chiapella & Feoli (1977) presents various species of the genus

Saxifraga, including Saxifraga exarata subsp. ampullacea (sub

Saxifraga moschata), among the characteristic species of the

association (cl. frq. III), Saxifraga oppositoifolia subsp. speciosa (cl.

frq. V), Saxifraga sedoides (cl. frq. I) among the characteristic

species of higher order, and Saxifraga stabiana in the list of

sporadic species. In a later work (Feoli-Chiapella, 1983), one of

the authors lectotypifies the association and inserts among the

characteristic species of the association also Saxifraga oppositifolia

subsp. speciosa (which is the only species in the table that is

present in all the relevés and which is included as the first

characteristic species). In our view, the full name of the

association should be Saxifrago speciosae – Papaveretum julici.
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Bonin G, 1972. Premiére contribution a l’étude des pelouses

mésophiles et des groupements hygrophiles du Monte Pollino

(Calabre). Phyton 14(3–4):271 – 80.
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Appendix 1: Complete list of the syntaxa quoted in the text

Achilleo clavanae – Minuartietum stellatae Quezel 1967;

Achilleo mucronulatae – Saxifragetum aizoidis Di Pietro,

Conti & Vannicelli-Casoni 2001; Alopecuro gerardii –

Gnaphalietum hoppeani Quézel 1964; Alyssum handelii–

Achilleetum ambrosiacae Quézel 1967; Amphoricarpion

autariati Laku�sić 1968; Androsaco – Drabion

T. Wraber 1970; Arabidetalia caeruleae Rubel ex

Br.-Bl. 1948; Arabidion caeruleae Br.-Bl. in Br.-Bl. &

Jenny 1926; Arabido alpinae – Cerastietum thomasii

Biondi, Allegrezza, Ballelli & Taffetani 2000; Armerio

majellensis – Salicetum herbaceae Biondi, Allegrezza,

Ballelli & Taffetani 2000; Armerio majellensis –

Salicetum herbaceae gnaphalietosum magellensis Blasi,
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Di Pietro, Fortini & Catonica 2003; Armerio majellen-

sis – Salicetum herbaceae trifolietosum thalii Blasi,

Di Pietro, Fortini & Catonica 2003; Asplenietea

trichomanis (Br.-Bl. in Meier & Br.-Bl. 1943) Oberd.

1977; Astragalo – Seslerion Quézel 1964; Gams 1936;

Caricetea curvulae Br.-Bl. 1948; Caricetum kitaibelianae

Migliaccio 1970; Caricetum kitaibelianae – rupestris

Biondi, Allegrezza, Ballelli & Taffetani 2000;

Carici – Crepidetum dinarici Laku�si�c 1964; Carici

humilis – Seslerietum apenninae Biondi, Ballelli, Guitian

& Allegrezza 1988; Carici kitaibelianae – Heliantheme-

tum alpestris Horvat 1930; Carici kitaibelianae –

Helianthemetum balcanici Horvat 1930; Carici kitaibe-

lianae – Salicetum retusae Biondi, Ballelli, Allegrezza,

Taffetani, Frattaroli, Guitian & Zuccarello 1999;

Carici kitaibelianae – Salicetum retusae elynetosum Blasi,

Di Pietro, Fortini & Catonica 2003; Carici kitaibelia-

nae – Salicetum retusae trifolietosum thalii Blasi, Di

Pietro, Fortini & Catonica 2003; Caricion kitaibelianae

Migliaccio 1970; Carici rupestris – Kobresietea bellardii

Ohba 1974; Caricion ferrugineae G. Br.-Bl. & J Br.-Bl.

1931; Caricion firmae Gams 1936; Daphno – Festucetea

Quézel 1964; Dryadetum octopetalae Rübel 1911;

Drypetea spinosae Quézel 1967; Edrajantho – Dryade-

tum octopetalae Laku�sić (1968) 1970; Edrajantho

graminifolii – Helianthemetum alpestris Horvat 1935;

Edrajantho graminifolii – Helianthemetum balcanici

Horvat 1935; Edrajantho – Seslerion Horvat 1949;

Elynenion myosuroidis sensu Horvat, Glavac, Ellemberg

1974); Elynetum apenninicum Laku�sić 1968; Elynetum

myosuroides Rübel 1911; Elyno – Seslerietea Br.-Bl.

1948; Elyno myosuroidis – Seslerietum tenuifoliae

Petriccione 1991; Euphorbio – Valerianetum bertisceae

Laku�sić 1966; Festuco – Alchemilletum serbicae Laku�si�c
1964; Festuco – Brometea Br.-Bl. & Tüxen ex Br.-Bl.

1949; Galio magellensis – Silenetum acaulis Blasi,

Di Pietro, Fortini & Catonica 2003; Galion degenii

Quézel 1967; Gnaphalio magellensis – Plantaginetum

atratae Feoli-Chiapella & Feoli 1977; Helianthemo

alpestris – Festucetum italicae Blasi, Di Pietro &

Pelino ass .nova; Hyperico – Caricetum ferrugineae

Horvat 1956; Juncetea trifidi Hada�c 1946; Knautio –

Trifolietum nivalis E. Pignatti & S. Pignatti 1988;

Leontodontetum montani Feoli Chiapella & Feoli 1977;

Leontopodio nivalis – Elynenion myosuroidis Blasi & Di

Pietro in Blasi, Di Pietro, Fortini & Catonica 2003;

Leontopodio nivalis – Seslerietum juncifoliae Blasi, Di

Pietro & Pelino ass. nova; Linario – Valerianetum

bertisceae Horvat 1936; Luzulo italicae – Festucetum

macratherae Bonin ex Petriccione & Persia 1995;

Luzulo italicae – Nardetum strictae Biondi, Ballelli,

Allegrezza, Frattaroli & Taffetani 1992; Moheringio

ciliatae – Linarietum alpinae Horvat in Horvat, Glavac

& Ellemberg 1974; Onobrichi – Seslerietalia Horvat

1949; Nardetea strictae Rivas Goday in Rivas Goday

& Rivas Martı́nez 1963; Nardetalia strictae Oberdorfer

ex Preising 1949; Nardo strictae – Gnaphalietum supini

(Bartsch & Bartsch 1940) K. Müller 1948; Oxytropi-

dion urumovii Laku�si�c 1964; Papaveri kerneri –

Thlaspietum kerneri T. Wraber 1970; Papaveretum

rhaetici Wikus 1959; Papaveri julici – Thlaspietum

rotundifolii T. Wraber 1970; Pedicularido elegantis –

Seslerietum apenninae Petriccione & Persia 1995;

Pedicularido elegantis – Seslerietum apenninae cariceto-

sum humilis (Biondi, Ballelli, Guitian & Allegrezza

1988) Petriccione & Persia 1995; Pedicularido

elegantis – Seslerietum apenninae caricetosum ericetori

(Petriccione 1991) Petriccione & Persia 1995;

Pedicularido elegantis – Seslerietum apenninae leontopo-

dietosum nivalis Ubaldi, Filz, De Santo, Di Cecco

1998; Phleo ambigui – Bromion erecti Biondi & Blasi ex

Biondi, Ballelli, Allegrezza & Zuccarello 1995; Poo

violaceae – Nardetum Pedrotti 1981; Potentilletalia cau-

lescentis Br.-Bl. in Br.-Bl. & Jenny 1926; Potentilletum

apenninae Feoli & Feoli-Chiapella 1976; Potentilletum

nitidae Wikus 1959; Potentillion caulescentis Br.-Bl. &

Jenny 1926; Potentillo apenninae – Festucetum alfredia-

nae Blasi, Di Pietro, Fortini & Catonica 2003;

Potentillo apenninae – Saxifragetum paniculatae

Jovanović-Dunjić 1952; Potentillo crantzii – Leontodo-

netum montani Blasi, Di Pietro & Pelino ass. nova hoc

loco; Potentillo fernatae – Nardion strictae Simon 1958;

Ranunculo pollinensis – Nardion strictae Bonin 1972;

Ranunculo pollinensis – Plantaginetum atratae Biondi,

Allegrezza, Ballelli & Taffetani 2000; Sagino –

Gnaphalietum pichlerii Laku�sić 1966; Saxifragion pre-

njae Laku�sić 1966; Saxifrago – Papaveretum kernerii

Laku�sić 1966; Saxifrago speciosae – Papaveretum julici

Feoli-Chiapella & Feoli 1977; Saxifrago speciosae –

Papaveretum julici androsacetosum villosae Feoli-Chia-

pella & Feoli ex Blasi, Di Pietro & Pelino subass. nova

hoc loco; Salicetea herbaceae Br.-Bl. 1948; Salicetum

herbaceae dinaricum Lakusic 1969; Salicetum herbaceae

macedonicum Lakusic 1969; Salicetum herbaceae Rübel

1911; Salicetum retusae – reticulatae Br.-Bl. in Br.-Bl. &

Jenny 1926; Salicetum retusae – reticulatae macedonicum

Horvat 1936; Salicion herbaceae Br.-Bl. in Br.-Bl. &

Jenny 1926; Salicion retusae Horvat 1949; Saxifragion

australis Biondi & Ballelli ex Brullo 1983;

Saxifrago marginatae – Potentilletum apenninae Horvat

1936; Saxifrago speciosae – Papaveretum julici

Feoli-Chiapella & Feoli 1977; Saxifrago speciosae –

Papaveretum julici androsacetosum villosae Blasi,

Di Pietro & Pelino subass. nova; Saxifrago speciosae –

Silenetum cenisiae Petriccione 1993; Scabioso

silenifoliae – Seslerietum apenninae Bazzichelli &

Furnari 1979; Seslerenion apenninae Blasi & Di Pietro

in Blasi, Di Pietro, Fortini & Catonica 2003;

Seslerietalia tenuifoliae Horvat 1930; Seslerienion

tenerrimae sensu Horvat, Glavac, Ellemberg 1974;

Seslerio apenninae – Dryadetum octopetalae Biondi,

Ballelli, Allegrezza, Taffetani, Frattaroli, Guitian,

Zuccarello 1999; Seslerion apenninae Furnari in Bruno

& Furnari 1966; Seslerion juncifoliae Horvat 1930;
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Silenion coesiae Quézel 1964; Soldanello – Salicetum

retusae Horvat 1933; Taraxaco apennini – Trifolietum

thalii Biondi et al. 1992; Taraxaco apennini – Trifolie-

tum thalii gnaphalietosum magellensis Blasi, Di Pietro &

Pelino subass. nova; Thesio parnassi – Nardetum strictae

Quézel 1964; Thlaspietalia rotundifolii Br.-Bl. in Br.-Bl.

& Jenny 1926; Thlaspietea rotundifolii Br.-Bl. 1948;

Thlaspion rotundifolii Jenny-Lips 1930; Thymo boisser-

ii – Seslerietum ceruleae Quézel 1967; Trifolietalia

parnassi Quézel 1964; Trifolion parnassi Quézel 1964;

Trifolio – Nardetum strictae Ble�cić & Tatić 1964;

Trifolio thalii – Festucetum microphyllae Petriccione &

Persia 1995; Trifolio thalii – Festucetum puccinellii Rossi

1994; Trifolio thalii – Festucetum nigricantis Br.-Bl. in

Br.-Bl. & Jenny 1926 corr. Grabherr, Greimler &

Mucina in Grabherr & Mucina 1993.

Appendix 2: Place and date of the relevés

Table I: Rel. 2, 3: Femmina Morta – Tavola Rotonda

20/7/2000; Rel. 4, 5, 7, 8, 15: Fondo di Femmina

Morta 5/7/2002; Rel. 6, 13, 14: Femmina Morta 20/7/

2000; Rel. 16, 18: Valle di Femmina Morta 14/7/

2000; Rel. 19 M.Amaro(WSW) 28/7/2000; Rel. 20:

Fondo di Femmina Morta 30/6/2000; Rel. 21, 22:

Valle di Femmina Morta 5/7/2000; Rel. 25 Altare

dello Stincone – Grotta Canosa 5/7/2000; Rel. 27, 28,

29, 32: Valle di Femmina Morta 28/7/2000; Rel. 24,

33: Fondo di Femmina Morta 8/8/1999; Rel. 34, 35:

near M.Amaro 6/7/2000; Rel.36: near M.Amaro 28/

7/2000. Table II: Rel. 42: N. M.Amaro 6/7/2000;

Rel. 44: Fondo di Femmina Morta 14/7/2000; Rel.

47, 48: Femmina Morta 8/8/2000; Rel. 49: Fondo di

Femmina Morta 10/8/2002; Rel. 50: Fondo di

Femmina Morta 11/8/2002; Rel. 51: Valle di Fem-

mina Morta 28/7/2000; Rel. 52: Valle di Femmina

Morta 5/7/2000; Rel. 53:Sella Grotta Canosa 9/8/

2000; Rel. 54: Femmina Morta 20/7/2000; Rel. 55,

57: M.Amaro – Pesco Falcone 28/7/2000. Table III:

Rel. 58, 59, 60, 63: Femmina Morta 10/8/2000;

Rel.61, 62: Sella Grotta Canosa 9/8/2000; Rel. 64:

WSW M.Amaro 28/7/2000; Rel. 65: Valle di Fem-

mina Morta 28/7/2000; Rel. 66: Grotta Canosa 25/7/

2002. Table IV: Rel. 67: M.Amaro – Pesco Falcone

28/7/2000; Rel. 68, 69, 71: Sella Grotta Canosa 9/8/

2000; Rel. 70: Valle di Femmina Morta 9/8/2000.

Table V: Rel. 72, 73: Tavola Rotonda 17/8/2000.

Table VI: Rel. 74, 75, 76, 77, 78, 79: Femmina

Morta – Tavola Rotonda 2/8/2000; Rel.80: Femmina

Morta – Tavola Rotonda 17/8/2000; Rel.81, 85, 86:

Femmina Morta 8/8/2002; Rel. 82, 83: Femmina

Morta 30/7/2002; Rel. 84: Valle Cannella (Rif.

Manzini) 1/8/2002. Table VII: Rel. 87, 88, 89, 90,

91, 93, 94, 95, 96: Femmina Morta – Tavola Roton-

da; Rel. 92, 97: Fondo di Femmina Morta 8/8/1999;

Rel. 98: Monte Rotondo 21/7/2001; Rel. 99: Valle

Cannella (Rif. Manzini) 2/8/2002. Table VIII: Rel.

100, 101: M. Acquaviva 20/7/2002; Rel. 102: M.

Falcone 20/7/2002; Rel. 103: M. Amaro 25/7/2002;

Rel. 104: W.Acquaviva (Mammoccio) 2/8/2002;

Rel. 105: M. S. Angelo 21/7/2002; Rel. 106: M. S.

Angelo 21/7/2002; Rel. 107, 108 M. Amaro 25/7/

2002; Rel. 109, 112: M. Macellaro 29/7/2002;

Rel.110: Valle Cannella(Rif. Manzini) 1/8/2002;

Rel. 111: M.Amaro – Grotta Canosa 25/7/2002; Rel.

113: Cima Pomilio 21/7/2002.
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