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Abstract
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The phytosociological role of taxa of Genista sect. Voglera in the vegetation context of Sicily
is here examined. It was carried out on plant communities characterised by the Sicilian
endemics G aristata, G. madoniensis and G. cupanii. These taxa and their floristic settlement
have been examined from the biogeographical point of view. Basing on our results, the popu-
lations of G madoniensis are to be referred to a new association named Cisto salvifolii-
Genistetum madoniensis, ascribed to the class Cisto-Lavanduletea. Multivariate analysis shows
a clear ecological differentiation of G madoniensis with respect to the other Sicilian species.
Instead, its habitus and ecology are closer to some spiny Genista of the Iberian Peninsula.
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Introduction

The genus Genista L. includes around 200 shrubby taxa, which are mainly distributed
in the Mediterranean and nearest regions. The distribution of the genus stretches up to NW
Europe, while in the south it outlines the boundaries of the Mediterranean region in
Northern Africa. The highest concentration of species is found in the Iberian Peninsula.
This genus is also widespread in western and central Europe, extending out to the South-
East of Russia, into Turkey, Syria and the Caucasus (Gibbs 1966; Valsecchi 1993). The
representatives of the genus at issue are mainly found in shrubland on various substrata,
under different climatic conditions, preferring highly permeable, often leached soils. They
usually have a xeromorphic and even spiny habitus, frequently forming typical chasmo-
phytic cushions. Likewise, they occur on mountain ridges, under extreme climatic condi-
tions and strong winds. Goats, sheeps and cows, grazing the upper branches, can contribute
to modify the vegetative and structural features of the cushions (Guarino & al. 2006).

The section Voglera (P. Gaertn., B. Mey. & Schreb.) Spach includes suffruticose spiny
shrubs with alternate branches, terminating in a spine that is silky or hairy when young, the
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most typical morphologic trait of the sect. being a floral keel with 4-10 veined wings in the
form of an inverted V.

On the whole, in the Mediterranean region the Sect. Voglera consists of 14 species and
11 subspecies (Tab. 1), (Fig. 1), including G aristata C. Presl, G. cupanii Guss. and G
madoniensis Raimondo (Conti & al. 2005; Giardina & al. 2007; Gibbs & al. 1968; Pignatti
1982; Tavalera 1999; Vicioso 1953). The first of these species is endemic to a limited geo-
graphical area of the northern mountain ranges of Sicily (Madonie Mts, Nebrodi Mts),
while the other two are exclusively found in the Madonie Mts., at different elevations.
According to Quézel (1985), these Sicilian faxa should be related to some species of the
western Mediterranean region, to which Sicily was connected during the Messinian salin-
ity crisis, between 5 and 7 million years ago (Bocquet & al. 1978; Hsii & al. 1973).

The communities of Genista Sect. Voglera in the Mediterranean area

With the exception of G germanica, which is mainly found in territories with a tem-
perate bioclimate, all the other species of Genista Sect. Voglera characterise forest and pre-
forest communities under a typical Mediterranean bioclimate, with dry to humid
ombrotypes (Rivas-Martinez & al. 2001).

Table 1. Report of the Genista sect. Voglera species in the Mediterranean Region.

G. anatolica Boiss., Diagn. P1. Or. Nov. 1(2): 8 (1843)
G. aristata C.Presl, J. & C. Presl, Del. Prag. 34 (1822)
G. carinalis Griseb, Splicil. F1. Rumel. 1: 3 (1843)
G. cupanii Guss., Cat. Pl. Boccad. 77 (1821)
G. germanica L., Sp. P1. 710 (1753)
G. hirsuta Vahl, Symb. Bot. 1: 51 (1790)
a. G. hirsuta subsp. hirsuta
b. G. hirsuta subsp. lanuginosa (Spach) Nyman, Consp. F1. Eur.: 151 (1878)
c. G. hirsuta subsp. erioclada (Spach) Raynaud, Naturalia Monspel., Sér. Bot. 28: 49
(1890)
7. G. hispanica L., Sp. P1.: 711 (1753)
a. G. hispanica subsp. hispanica
b. G. hispanica subsp. occidentalis Rouy, Rouy & Foucaud, F1. France 4: 226 (1897)
G. madoniensis Raimondo, F1. Medit. 9: 319 (1999)
. G. micrantha Gémez Ortega, Nov. Pl. Descr. Dec.: 68, Tab. 10, 1 (1798)
10. G. sylvestris Scop., Fl. Carn. Ed. 2, 2: 53 (1772)
a. G. sylvestrys Scop. subsp. sylvestris
b. G. sylvestrys subsp. dalmatica (Bartl.) Lindb., Oefvers. Forh. Finska Vetensk.-Soc.
48: 48 (1906)
11. G. tournefortii Spach subsp. tournefortii, Ann. Sci. Nat., Bot. Ser. 3, 2: 269 (1844)
12.  G. triacanthos Brot., Phytogr. Lusit. Select. 1: 54 (1800)
a. Genista triacanthos Brot. subsp. triacanthos
b. Genista triacanthos subsp. vepres (Pomel) P.E.Gibbs, Notes Roy. Bot. Gard.
Edinburgh 27: 77 (1966)
13. G. tricuspidata Dest., Fl. Atlant. 2: 138 (1798)
14. G. tridens (Cav.) DC., Prodr. 2: 148 (1825)
a. subsp. tridens
b. subsp. juniperina (Spach) Tavalera & P.E.Gibbs, Lagascalia 18: 271 (1996)
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Fig. 1. Geographical distribution of the Genista section Voglera species in the Mediterranean region.

According to literature (Aksoy & al. 2010; Azzioui & al. 2000; Bergmeier &
Dimopoulos 2008; Martinez -Parras & al. 1987; Randelovi¢ & Milosavljevi¢ 2008; Rivas-
Martinez & al. 2001, 2002) the species of section Voglera characterise 36 plant communi-
ties referring to 12 classes (Tab. 2). Of special importance are thermoxerophilous vegeta-
tional aspects belonging the Calluno-Ulicetea, the Cisto-Lavanduletea and the
Rosmarinietea officinalis. They have particular environmental significance in the Iberian
Peninsula and Morocco.

Study area

The phytogeographical analysis of the considered taxa was focused on the Tyrrhenian
side of Madonie Mts (N-Sicily), (Fig. 1). In this area, due to its ecological characteristics
and its high level of biodiversity, various previous floristic and ecological investigations
were carried out (Brullo 1984; Brullo & Marceno 1985; Brullo & al. 1996, 2002; Pignatti
& al. 1980; Raimondo 1980, 1999, 2000; Raimondo & al. 2004; Marino & al. 2012).
Indeed, from the phytogeographical point of view, the Madonie Mts are to be considered
as one of the biodiversity-hotspots of the Mediterranean basin, not only because of the
remarkable floristic richess and ecological differentiation, but also because their flora
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Table 2. Main sintaxa caracterized by species of Genista sect. Voglera in the Mediterranean Region.

Taxa Association Classes
G. anatolica Phillyreo-Pinetum brutiae Schwarz 1936 Quercetea pubescentis (Oberd, 1948)
Doing Kraft 1955
G. aristata Genisto aristatae-Quercetum suberis Brullo | Quercetea llicis Br.-Bl. ex A. & O.
1984 Bolos 1950
Genisto-Potentilletnm calabrae Molinio-Arrhenatheretea R. Tx. 1937
G. carinalis Genisto carinalis-Quercetum  petraeae | Querco-Fagetea Br.-Bl. & Vlieger in

Bergmeier in Bergmeier & | Vlieger 1937
Dimopoulos 2008
Agrosti-Genistetum carinalis N. Rand. & | Festuco-Brometea Br.-Bl. & R.Tx. 1943

V. Milos. 2008 ex Klika & Hadac 1944
G. cupanii Genistetum  cupanii  Pignatti & Nimis | Rumici-Astragaletea siculi Pignatti &
1980 Nimis in Pignatti & al. 1980 em.
Mucina 1997
G. germanica Genisto germanicae-Quercion roboris | Quercetea robori-petraeae Br.-Bl. & Tx.
Neuhidusl & Neuhiduslova-Novotna | 1943
1967

Calluno-Genistetum germanicae Sod 1957 Festuco-Brometea Br.-Bl. & R.Tx. 1943
ex Klika & Hadac 1944
Genisto  germanicae-Callunetumr - Oberd. | Calluno-Ulicetea Br.-Bl. & Tixen ex

1978 Klika & Hada¢ 1944
Genisto germanicae-Quercetum — roboris | Quercetea robori-petraeae Br.-Bl. & Tx.
Aichinger 1933 1943

G. hirsuta Calicotomo  villosae-Genistetumn  hirsutae | Cisto-Lavanduletea Br.-Bl. in Br.-BL.,

subsp. birsuta Martinez-Parras, Peinado & Cruz 1988 | Molinier & Wagner 1940
Cisto  albidi-Genistetum  hirsutae  Rivas- | Cisto-Lavanduletea Br.-Bl. in Br.-Bl.,

Martinez, Costa & Loidi 1992 Molinier & Wagner 1940
Genisto hirsutae-Cistetum ladaniferi Rivas | Cisto-Lavanduletea Br.-Bl. in Br.-Bl.,
Goday 1956 Molinier & Wagner 1940

Rosmarino-Cistetum  ladaniferi - genistetosum | Cisto-Lavanduletea Br.-Bl. in Br.-BL.,
birsutae  Rivas-Martinez 1968 (Rivas | Molinier & Wagner 1940
Martinez, 1970)
Genisto  eriocladae-Cistetum — ladaniferi | Cisto-Lavanduletea Br.-Bl. in Br.-Bl.,
Quézel, Barbero, Benabid, Loisel & | Molinier & Wagner 1940
Rivas- Martinez 1988

G. hirsuta Genistetum erioclado-psendoretamoidis | Rosmarinetea officinalis Rivas-Martinez,
subsp. erioclada | Quezel, Barbero, Benabid, Loisel & | T.E. Diaz, F. Prieto, Loidi & Penas
Rivas-Martinez 1992 1991

Calicotomo  villosae-Genistetum  lanuginosae | Cisto-Lavanduletea Br.-Bl. in Br.-Bl.,
Martinez Parras, Peinado y De la Cruz | Molinier & Wagner 1940

1987 corr. Pérez Latorre, Galan de
Mera, Deil y Cabezudo 1996

Genisto  lanuginosae-Cistetum  populifolii | Cisto-Lavanduletea Br.-Bl. in Br.-BL,
Asensi & Diez-Garretas 1992 Molinier & Wagner 1940
Genisto  monlleronii-Ericetum — multiflorae | Rosmarinetea officinalis Br.-Bl. 47 em.
Quézel, Barbero, Benabid, Loisel & Rivas-Martinez & al. 91
Rivas-Martinez 1992.
Coronillo  junceae-Genistetum  atlanticae | Rosmarinetea officinalis Br.-Bl. 47 em.
Quézel, Barbero, Benabid, Loisel & Rivas-Martinez & al. 91
Rivas-Martinez 1992.
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Genistetum ertoclado-Psendoretamoidis
Quezel, Barbero, Benabid, Loisel &
Rivas-Martinez 1992.

Rosmarinetea officinalis Br.-Bl. 47 em.
Rivas-Martinez & al. 91

Genisto  psendopilosae-Buplenretum  lucidae
Quézel, Barbero, Benabid, Loisel &
Rivas-

Martinez 1992.

Rosmarinetea officinalis Br.-Bl. 47 em.
Rivas-Martinez & al. 91

G. hirsuta Genisto bispanicae-Anthyllidetun | Rosmarinetea officinalis Br.-Bl. 47 em.
subsp. onobrychioidis Costa, Peris & Figuerola | Rivas-Martinez & al. 91
lannginosa 1983

G. hispanica

Genisto  hispanicae-Erinaceetum — anthyllidis
Rivas Goday & Botja 1961
[Diantho  turolensis-Genistetum  hispanicae
Rosell6 1994 (syntax. Syn.)]

Festuco  hystricis-Ononidetea  striatae
Rivas-Martinez, T.E. Diaz, F. Prieto,
Loidi & Penas

Aphyllantho  monspeliensis —  Genistetum
hispanicae (Archiloque, Borel, Devaux,
Lavagne, Moutte & Weiss 1970) Loisel
1976

Rosmarinetea officinalis Br.-Bl. 47 em.
Rivas-Martinez & al. 91

Genisto  tournefortii-Quercetum  pyrenaicae
Rivas Goday 1964

Querco-Fagetea Br.-Bl. & Vlieger in
Vlieger 1937

G. madoniensis

Cisto salvifolii-Genistetum madoniensis ass.
nov. hoc loco

Cisto-Lavanduletea Br.-Bl. in Br.-Bl.,
Molinier & Wagner 1940

G. tournefortii

Carici piluliferae-Genistetum
Honrado J 2005

triacanthi,

Calluno-Ulicetea Br.-Bl. & Tlixen ex
Klika & Hadac¢ 1944

Genisto jabandiezi-Quercetum  rotundifoliae
Barbero, Quezel & Rivas-Martinez
1981

Querco-Fagetea Br.-Bl. & Vlieger in
Vlieger 1937

G. triacanthos

Agrostido curtisii-Genistetum triacanthi 1zco
ined.

Calluno-Ulicetea Br.-Bl. & Tluxen ex
Klika & Hada¢ 1944

Genisto triacanthi-Stanracanthetum
spectabilis Rivas-Martinez, Lousa, T.E.
Diaz, Fernandez-Gonzilez & ].C.
Costa 1990 corr. Capelo 1999.

Calluno-Ulicetea Br.-Bl. & Tlxen ex
Klika & Hada¢ 1944

Genisto triacanthi-Ericetum ciliaris (Br.-Bl.,
P. Silva & Rozeira 1965) F. Prieto in
T.E. Diaz 1998

Calluno-Ulicetea Br.-Bl. & Tluxen ex
Klika & Hada¢ 1944

Genisto  triacanthi-Cistetum — palhinbae | Calluno-Ulicetea Br.-Bl. & Tiixen ex
Rivas-Martinez, lLousa, T.E. Diaz, | Klika & Hada¢ 1944
Fernandez-Gonzilez & J.C. Costa
1990

G. tricuspidata Lavandulo  dentatae-Genistetum — durieini | Rosmarinetea officinalis Br.-Bl. 47 em.

Quézel, Barbero, Benabid, Loisel &
Rivas-Martinez 1992.

Rivas-Martinez et al. 91

Genisto sparsiflorae-Tetraclinetum articulatae
Fennane 1982 em. 1988.

Calluno-Ulicetea Br.-Bl. & Tluxen ex
Klika & Hada¢ 1944

G. tridens

Genisto  tridentis-Stauracanthetum  boivinii
Rivas-Martinez 1979

Calluno-Ulicetea Br.-Bl. & Tuxen ex
Klika & Hada¢ 1944
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includes more than 20% endemics (Blondel & Aronson 1999; Quézel 1985). The choice of
this area for the study was based on the co-existence in the territory of all three species of
the genus Genista section Voglera occurring in Sicily.

Materials and methods

The study of vegetation was carried out through 45 original relevés, adopting the phy-
tosociological method of the school of Zurich-Montpelier (Braun-Blanquet 1964; Gehu &
Rivas-Martinez 1981; Géhu 1988; Tiixen 1979). These relevés, some of which relating to
plant communities which have already been described in the past (Brullo 1984; Pignatti &
al. 1980), were needed in order to provide a uniform basis (Braun-Blanquet 1964; Pignatti
& Mengarda 1962) for the subsequent multivariate analysis.

The phytosociological framework of the syntaxa is in agreement with Rivas-Martinez
& al. (2001) and Brullo & al. (2002, 2008). The taxonomic nomenclature follows
Raimondo & al. (2010). For the quantitative evaluations of the species, the index of cover-
abundance was used. The faxa were grouped according to the rank of their syntaxonomic
indicators (differentials and characteristics), as defined by Brullo & al. (2001). The nomen-
clature of the syntaxa is in agreement with Weber & al. (2000).

The phytosociological data were processed by means of the software Syntax 2000
(Podani 2000). The chord distance algorithm was adopted to calculate the dissimilarity
matrix of the processed relevés . The principal coordinate analysis highlighted clear gradi-
ents of variation in the data, correlating with ecological variables. The multivariate analy-
sis was particularly needed because the ecological context of the investigated populations
has been deeply disturbed by human activities and marked by large-scale fragmentation.
For the biotopes with G madoniensis and G aristata in particular, the phytocenoses
showed high levels of floristic and physiognomic variability.

Results

Besides the data available from the literature, our phytosociological investigation con-
tributed to better characterise the communities of Genista Sect. Voglera in Sicily from the
floristic and synecological point of view. While G aristata is an element of cork-oak
woods (Quercus suber), G. cupanii and G madoniensis characterise xerophilous shrubby
communities with a pioneer character, with a preminent role in marking the natural land-
scapes of the open lands Madonie Mts., on siliceous substrata.

Genisto aristatae-Quercetum suberis Brullo 1984

Holotypus: Reléve 7 of table 26 in Brullo (1984).

Characteristis: Trifolium bivonae, Eryngium tricuspidatum var. bocconii, G. aristata.

Structure and ecology: mesophilous Quercus suber woodlands (Fig. 2), (Tab. 3), in which
other oak species often occur (e.g. Quercus dalechampii, Q. congesta, Q. ilex). This
associaton is found on loose siliceous substrata (sandy soil, quartz-arenite, Flysh, etc.),
from the sea level up to 700 (850) m of altitude. The most mesophilous aspects are
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Fig. 2. The typical creeping structure of Genista aristata in the undersorey of Quercus suber.

found in areas with mean annual precipitation between 750 mm and 850 mm: they are
referred to the subassociation typicum (Brullo & al. 2008), differentiated by the occur-
rence of the endemic G aristata (Brullo & Marceno 1985).

Bioclimate: between the Low Subhumid Thermomediterranean and the Upper Subhumid
Mesomediterranean (Bazan & al. 2006).

Syndynamic role: this association is ending the climatophilous series on siliceous substra-
ta, in chain contact with other vegetation series belonging to the Quercetalia ilicis. The
degradation of this vegetation leads to the development of shrubby formations with
Calicotome infesta, as well as to the garigue with Cistus sp. pl., which in extreme situ-
ations can be replaced by ephemeral meadows of Tuberarietea guttatae.

Distribution: the subassociation fypicum is widespread along the Tyrrhenian slopes of
northern Sicily, and in particular in the submontane-hilly belt of the Madonie and
Nebrodi Mts (Brullo & Marceno 1985).

Phytosociological role of G aristata in the association: the species is found in the low
shrubby layers, with a coverage between 2 and 3. It seems to take advantage from a
slight disturbance and dunging by the local livestock (mainly pigs).

Genistetum cupanii Pignatti & Nimis 1980

Holotypus: Reléve 100 of table 11 in Pignatti & al. (1980).

Characteristics: G cupanii, Tolpis virgata subsp. gussonei, Avenella flexuosa, Allium cupanii.
Structure and ecology: mesophilous cushion-like vegetation which, besides of G cupanii
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(Fig. 3), often includes many other species (Tab. 4). It colonizes substrata resulting from
the weathering of the geological unit named Numidic Flysch, at altitudes between 1,100
m and 1,700 m a.s.l. The most mesophilous aspects are found in areas with a mean
annual precipitation of 1,500 mm.

Bioclimate: between the Upper Mesomediterranean and the Upper Supramediterranean,
with an ombrotype between Upper Subhumid and Low Humid (Bazan & al. 2006).

Syndynamic role: the association Genistetum cupanii has its primary stands on sum-
mit windy slopes, but most of its populations are currently related to the southern
acidophilous series of Anemono apenninae-Fagetum and to the acidophilous
orophilous series of Ilici aquifolii-Quercetum austrotyrrhenicae. The destruction of
these woods initially favours the secondary shrublands of Crataegetum laciniatae,
and, as the land degradation goes on, the regression towards Genistetum cupanii is
enhanced. On flat or gently sloping sites, where soils are not very permeable and
periodically grazed, Genistetum cupanii shifts into the mesophilous pastures of
Cynosuro-Plantaginetum cupanii.

Distribution: association exclusively found in the mountain belt of Madonie Mts.

Phytosociological role of G: cupanii in the association: the species represents the struc-
tural element of a cushion-like vegetation, with cover values between 4 and 5. The
pasture, particularly in the past, favoured the spreading G: cupanii through the disper-
sion of its seeds. Seedlings of this species are rarely eaten by animals.

Fig. 3. The peculiar hummock aspect of Genista cupanii. In the centre of the picture there is a spec-
imen of llex aquifolium, shaped by the bites of goats.
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Cisto salvifolii-Genistetum madoniensis ass. nova

Holotypus: Reléve 1 of table 5, hoc loco.

Characteristics: G. madoniensis, Cistus salvifolius.

Structure and ecology: thermoxerophilous garigue (Fig. 4, Fig. 5) dominated by various
heliophilous shrubby species, like Genista madoniensis, Lavandula stoechas, Cytinus
hypocistis, Cistus creticus subsp. creticus, and Erica arborea. It occurs on Numidic
Flysch substrata, at altitudes between 150 m and 600 m a.s.l.. The most xerophilous
aspects are found in areas with a mean annual precipitation of around 700 mm.

Bioclimate: between Upper Thermomediterranean and Low Mesomediterranean, with an
Upper Dry ombrotype (Bazan & al. 2006).

Syndynamic role: the association Cisto salvifolii-Genistetum madoniensis is related to
thermophilous cork oak woods in the northern hilly slopes of the Madonie Mts. It devel-
ops in areas affected by the degradation of the forest top-soil, in particular due to fires

Distribution: the association is exclusive endemic to the Madonie Mts.

Phytosociological role of G madoniensis in the association: the species largely con-
tributes to form structure of a pioneer shrubby garigue, together with other heliophilous
species. On small rocky outcrops it often forms pure, monospecific populations. In agree-
ment with Bartolo & al. (1994), this community has to be included in Calicotomo-Cistion
ladaniferi, a Tyrrhenian alliance of the class Cisto-Lavanduletea.

Discussion

As we have seen, the association Genisto aristatae-Quercetum suberis occurs on
siliceous substrata in the Madonie Mts. and Nebrodi Mts. Apart from the already men-

L KT

Fig. 4. The typical aspect of Cisto salvifolii-Genistetum madoniensis.
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M s MY, ' o £ NSNS =
Fig. 5. Genista madoniensis on rocky substrata in a wood of Quercus suber, in which it often takes
on a typical elongated structure.

tioned oak species, many chief species of the order Quercetalia ilicis and the class
Quercetea ilicis are well represented: Carex distachya, Rubia peregrina, Calicotome infes-
ta, Ruscus aculeatus, Asparagus acutifolius, Luzula forsteri, Asplenium onopteris, Rosa
sempervirens, Osyris alba, Galium laevigatum, Thalictrum calabricum, etc.

In the summit area of Nebrodi Mts, between 1,400 m and 1,500 m a.s.l. G aristata char-
acterizes as well the Genisto-Potentilletum calabrae, a rangeland association belongingto
the class Molinio-Arrhenatheretea.

The Genistetum cupanii is an association with open structure, characterizing the
quartzarenites of Madonie Mts. between 1,100 m and 1,700 m a.s.l. This association is
often connected to the degradation of acidophilous deciduous woodsThis and in particular
of the association [lici-Quercetum austrothyrrenicae corrected, and of the association
Anemono apenninae-Fagetum.

The shrub formations with G madoniensis have been eferred to the new association
Cisto salvifolii-Genistetum madoniensis a very distinctive garigue characterized by the
occurrence, and often by the dominance of G madoniensis, which differs from the other
two surveyed Genista species not only in having much more thermo-xerophilous prefer-
ences, but also for its relatively erect habitus.

The ecological autonomy of the new association is confirmed by the dendrogram (Fig. 6),
where three main groups can be seen, corresponding to the above-mentioned associations.
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Cluster A refers to the relevés of the association Cisto salvifolii-Genistetum madonien-
sis; cluster B includes those of the association Genisto aristatae-Quercetum suberis, and
cluster C those of the association Genistetum cupanii. Similar results arise from the prin-
cipal coordinate analysis (Fig. 7), which confirms the remarkable floristic differentiation
of the three surveyed associations, which have little species in common. These results are
also in agreement with Marino & al. (2012).

Within the class Cisto-Lavanduletea, the association Cisto salvifolii-Genistetum
madoniensis has various ecological and structural similarities to some others ones in Spain,
like Rosmarino-Cistetum ladaniferi genistetosum hirsutae Rivas-Martinez 1968 (Rivas-
Martinez 1970) and Genisto hirsutae-Cistetum ladaniferi, rather than to the neighbouring
association Genistetum cupanii.

In this context, G hirsuta subsp. hirsuta can be therefore seen considered as a geo-
graphic vicariant of G madoniensis.

Syntaxonomical scheme

QUERCETEA ILICIS Br.-Bl. ex A. e O. Bolos 1950
Quercetalia ilicis Br.-Bl. ex Molinier 1934 em. Rivas-Martinez 1975
Erico arboreae-Quercion ilicis Brullo, Di Martino & Marceno 1977

Dissimilarity

0 1 21011123 4 515138 914 6 7313533433742324544394041343638162520281824192622271729212330

A B C

Fig. 6. Cluster analysis of the formation of Genista section Voglera. A: Cisto salvifolii-Genistetum
madoniensis; B: Genisto aristatae-Quercetum suberis; C: Genistetum cupanii.



188 Marino & al.: The Sicilian taxa of Genista sect. Voglera and their ...

Quercenion dalechampii Brullo 1984
Genisto aristatae-Quercetum suberis Brullo 1984
subass. fypicum

RUMICI-ASTRAGALETEA SICULI Pignatti & Nimis in Pignatti & al. 1980 em. Mucina 1997
Erysimo-Jurinetalia bocconei Brullo 1984
Armerion nebrodensis Brullo 1984
Genistetum cupanii Pignatti S. & Nimis in Pignatti E. & S., Nimis & Avanzini 1980

CISTO-LAVANDULETEA Br.-Bl. in Br.-Bl. Molinier & Wagner 1940
Lavanduletalia stoechadis Br.-Bl. In Br.-Bl., Molinier & Wagner 1940 em. Rivas-Martinez 1968
Calicotomo-Cistion ladaniferi Br.-Bl. (1931) 1940
Cisto salvifolii-Genistetum madoniensis ass. nova
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Fig. 7. Diagram obtained from the ordering of the relevés through a principal coordinate analysis per-
formed by the Jaccard similarity index (A: Cisto salvifolii- Genistetum madoniensis; B: Genisto aris-
tatae-Quercetum suberis; C: Genistetum cupanii).
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