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ABSTRACT: A chorological study on the distribution of the genus Ephedra L. in Calabria was carried out. E.
nebrodensis subsp. nebrodensis was already known to occur in Pollino Massif (N Calabria). Field
investigations have been done to find other stands in Calabria without results. E. distachya subsp.
distachya occurs mainly on the sandy coasts, especially Ionian, occasionally inwards along sandy river
banks and rarely in rocky habitats. This species shows a fragmented distribution, has disappeared
from some coastal areas and is regressing because of human activities. E. fragilis, recently excluded

from regional flora because of some wrong past records, has been found with a small population
by the Tyrrhenian coast in the S. Ferdinando surroundings. All studied species need conservation
measures against existing threats, especially E. fragilis because of its small population size, persisting

human pressure and lack of protection.
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INTRODUCTION

The genus Ephedra L. (Ephedraceae) includes about 60
species distributed in the Mediterranean region, central
Asia, NW America, Mexico, southern Andes and Patagonia
(Do AMARAL FRANCO 1986; MEUSEL et al. 1965). In Europe
the genus, during glacial ages, implying xeric conditions,
reached its maximum expansion (ELENGA et al. 2000).
In the European flora, Ephedra is represented by four
species (MARKGRAF 1964), three of which are recorded
for Calabria: E. nebrodensis Guss. subsp. nebrodensis (E.
major Host subsp. major) (BERNARDO 1995; BERNARDO et
al. 1995; CoNTI et al. 1997; GARGAGLIONE 2001; CONTI
et al. 2005), E. fragilis Desf. (PorTA 1879; FIORI 1923-
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25; CHIARUGI 1956; GEHU et al. 1984; ZANGHERI 1976;
PigNATTI 1982), E. distachya L. subsp. distachya (DE
CANDOLLE 1864; MICHELETTI 1895; BARBAGALLO &
FURNARI 1970; BERNARDO et al. 1994; BIONDI et al. 1994;
BIONDI et al. 1996; BRULLO & SPAMPINATO 1999; BRULLO
et al. 2001; CONTI et al. 1997; PASQUALE 1897; PASQUALE
1904; REGIONE CALABRIA 2003; SCHNEIDER & SUTTER
1982; SpAMPINATO 2003; CONTI et al. 2005; MAIORCA et
al. 2005).

E. nebrodensis subsp. nebrodensis is a Mediterranean
mountain species, with fragmented distribution on
xeric calcareous or gypseous rocky stands up to 1700
m asl. in the Mediterranean, Macaronesia and W
Asia (ORSOMANDO 1969; Do AMARAL FRANCO 1986).
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In Italy it is a chasmophyte on calcareous dry places
of Sicily, Sardinia, Umbria, Marche, Abruzzo, Apulia,
Basilicata, and Emilia-Romagna (OrsoMANDO 1969).
In just one case (Vallone Silana - Regione Bidicolai,
Sardinia) it occurs on schistose substrate (DESOLE 1964).
In Calabria the species occurs in three stands on SE
Pollino (BERNARDO et al. 1995; GARGAGLIONE 2001).
According to ConTI et al. (1997) the species is considered
endangered for Calabria.

E. distachya includes two subspecies [E. distachya subsp.
distachya and E. distachya subsp. helvetica (C.A. Mey.)
Asch. & Graebn. (MARKGRAF 1964)] also considered as
species [E. distachya L. ed E. helvetica C.A. Mey. (PIGNATTI
1982)]. Such treatment is supported by DNA sequence
data (ICKERT-BOND & WojCIECHOWSKI 2004) although
not so clearly morphologically based (NouvianT 1997;
PARLATORE 1867; MARKGRAF 1964). However, these
taxa are ecologically well distinct: E distachya is a coastal
psammophyte while E. helvetica occurs in mountain
habitats, typical of very dry calcareous cliffs (P1IGNATTI
1982). After ConTI et al. (2005), in Calabria occurs only
subsp. distachya, which is distributed in S Europe and WC
Asia (Do AMARAL Franco 1986), even though doubts
remain whether European populations and those from
China and Kazakistan (Fu et al. 1999; MEUSEL et al. 1965;
IcKERT-BOND & WojciEcHOWSKI 2004) belong to the
same taxon. In Italy E. distachya ssp. distachya occurs in
the southern part and islands (PARLATORE 1867; PIGNATTI
1982; CoNTI et al. 2005). This psammophyte occurs on

Sila Massif

Tyrrhenian
Sea

inner dune slopes (BronDI et al. 1996), on back flat dune
stands (BRULLO et al. 2001; SPAMPINATO 2002) or rarely
inland on sandy substrates (BERNARDO et al. 1994; BioNDI1
et al. 1994; DESOLE 1944) and on marly-gypseous hills,
calcareous and sandstone cliffs up to 1200 m a.s.l. (po
AMARAL FRANCO 1986). According to CoNTI et al. (1997)
the species is considered low risk at the regional level.

E. fragilis occurs in the Mediterranean-Macaronesian
western region (PARLATORE 1867; DO AMARAL FRANCO
1986). In Italy it occurs in Sicily (MARKGRAF 1964),
Sardinia and Calabria (P1GNATTI 1982 GREUTER et al.
1984) on beaches, fields, cliffs or walls close to the sea
(ARCANGELI 1882; F10RI 1923-25; ZANGHERI 1976), in dry
places on calcareous or gypseous substrata (DO AMARAL
Franco 1986). This species is closely related to E. foeminea
Forsk. [E. fragilis subsp. campylopoda (C.A. Mey.) Asch. &
Graebn.] occurring in the eastern Mediterranean region,
included Italy (MARKGRAF 1964; CONTI et al. 2005) where
it was found in two Apulian stands, Santa Cesarea Terme
and Torre Minervino [Bianco et al. 1988; Bernardo-
Cesca, 16.1V.1998 (CLU)] and in the Tuscan Archipelago
in Pianosa (BALDINI 2000). E. fragilis in Calabria was first
recorded by Porta (1879) for the Ionian locality Gerace
Marina, later by CriaruaGr (1956) for a beach close to
Roccella Ionica and by GEHU et al. (1984) for the sandy
coast of Rocca Imperiale but the species has been recently
excluded from Calabrian flora (CoNTI et al. 2005).

The present work provides comprehensive and updated
information about the distribution of Ephedra in Calabria.
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Fig.1. Main mountain ranges and coast type (high or low) of Calabria (Biondi et al. 1996 modified) (a); map of limestone and dolomite areas
in Calabria (the investigated areas are listed and numbered) (b); bioclimatic map of Calabria: thermotype belts are reported (Spampinato

2003 modified) (c)
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STUDY AREA

Calabria is the southernmost region of continental Italy, a
peninsula surrounded by 740 km of coast, most of which
(615 km) is sandy and the rest (125 km) rocky (Fig. 1a)
(REGIONE CALABRIA 2001). The Tyrrhenian coast shows
narrow beaches (except Gioia Tauro and Lamezia Terme
plains) that don’t evolve into stable dunes, while the Ionian
coast has more developed dune systems. A short part of
the Calabrian coast is characterized by high naturality,
while the main part is environmentally modified (Bionp1
et al. 1996). Destabilization of the coast is a common and
serious phenomenon in Calabria and erosion is partially
due to anthropic actions (REGIONE CALABRIA 2001;
VELTRI et al. 2000; N1ccoLI & PrRocop1o 1995). The inland
is dominated by the following Apennine mountain ranges
in the N-S direction: Pollino and Orsomarso (mainly
calcareous basic rocks), Catena Costiera, Sila, Serre
Calabre and Aspromonte (mainly acid rocks) (Fig.1a). On
the cristalline section of the Calabrian Apennine some
calcareous tectonic windows occur (Fig. 1b).

Bioclimate on the coastal areas is thermo-
mediterranean and going up the Apennine range becomes
gradually meso-mediterranean, supra-mediterranean and
supra-temperate up to oro-temperate (Fig. 1c). Annual
average rainfall goes from 500 mm recorded on the Ionian
coast up to 2100 mm on Aspromonte Mt. The difference
between annual average rainfall on the Tyrrhenian (600-
1000 mm) and Ionian coasts (500-800) is marked. Annual
average temperature is from 18°C on the Southern coast
down to 5°C on the Pollino Massif (Ciancio 1971). The
territory has a rich hydrographic net composed of small-
medium streams, locally called «fiumare».

METHODS

This study is based on herbaria (CLU, FI, W), literature and
field data. Field work (2000-2009) was based on verifying
known stands (from literature and herbarium specimen
labels) as well as looking for new stands. A preliminary
GIS analysis based on geology, geomorphology and
bioclimate was carried out to delineate areas, later verified
in the field, with ecological features suitable to the needs
of different species. GIS analysis addressed field work
towards sandy coasts, the central or terminal parts of
rivers and limestone mounts. All data have been organized
as a database, used to produce regional maps of species
distribution, using ArcView 9.3. The stands have been
numbered in a clockwise direction starting from the
northern Ionian coast. For specimina determination Flora
d’Italia (P1gNaTTI 1982) and Flora Europaea (MARKGRAF
1964) have been used. The nomenclature used follows
ConrI et al. (2005).
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Fig.2. Distribution of E. nebrodensis subsp. nebrodensis in Calabria
referred to UTM WGS 1984 33N 10 km MGRS (left) and WGS 1984
UTM Zone 33N 1 km MGRS (right).

RESULTS

E. nebrodensis subsp. nebrodensis. The species occurs in
a few localities, as listed in Tab. 1 (Fig. 2), located inside
Pollino National Park on rocky slopes between 900 and
1200 m a.s.l. Each known stand has a small number
of individuals and is under persistent grazing impact.
To find new occurrences of the species southwards,
based on preliminary GIS analysis, investigations on
calcareous mountain ranges were carried out. Cocuzzo
(Catena Costiera), Mitoio (Sila), S. Elia (Sila), Tiriolo
(Sila), Consolino (Serre), Mammicomito (Serre), Gallo
(Serre), S. Maria Stella (Serre), Giunchi (Aspromonte)
and Mutolo (Aspromonte) were investigated (Fig. 1b)
without a positive outcome. The occurrence of species on
Pollino Massif could be considered relictual. Although
not considered threatened at the national level (CONTI et
al. 1997), the lack of ability to colonise and the persisting
human pressure justify the inclusion of the species in the
Red Data Book at the regional level.

E. distachya subsp. distachya. Recorded for southern Italy
with no reference to Calabria (ZANGHERI 1976; PIGNATTI
1982), despite already being recorded for regional territory
on the basis of Tenore and Pasquale (DE CANDOLLE 1864),
Frorr (1923-1925) and MicHELETTI (1895), the species
is quite common on the Ionian Calabrian coast and rare
on the Tyrrhenian (Fig. 3a; Tab. 2). Of the 43 stands that
have been found (22 previously known, 21 recorded here
for the first time), 39 are located on the coast (41 Ionian,
2 Tyrrhenian), 3 are inland (Torrente Colognati, Fiumara
Trionto, Fiume Nica), and 2 on a rocky promontory
(Copanello). All local populations are, at different levels,
threatened. 18 of them are included in Sites of Community
Importance (SCI - NATURA 2000); the rest are outside
protected areas (Tab. 2). Of the 30 previously-known
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Fig.3. Distribution of E. distachya subsp. distachya in Calabria
(UTM WGS 1984 33N 10 km MGRS): confirmed, new (numbers
are referred to Table 2) (a) and not confirmed stands (numbers are
referred to Table 3) (b).

ot confirmed
@ confirmed

& now

stands (22 confirmed, Tab. 2), 8 could not be confirmed
by the present study, 4 were mistakenly recorded (different
species or location confusion) and 4 are probably extinct
(Fig. 3b; Tab. 3).

The varying climatic patterns and the geomorphological
features as well as human pressure seem to be the
main factors explaining the present distribution of the
species in the studied area. E. distachya dunal stands are
vulnerable because of direct human activities (tourism,
infrastructure, grazing, agriculture, fire, exotic weeds,
exotic woody species plantation, garbage abandonment,
etc.) impacting natural vegetation from the inner side of
dunes towards the sea line. Because of these activities,
complete series of dune vegetation are very rare, as proved
by the rarity of coastal associations belonging to Pistacio-
Rhamnetalia alaterni Rivas-Martinez 1975. This implies a
direct loss of E. distachya habitat, emphasised by coastal
erosion that modifies the sea side of the dune (Fig. 4a)
(REGIONE CALABRIA 2001; VELTRI et al. 2000; NICCOLI
& Procorio 1995). As a result of direct human activities
the local population has become more fragmented into its
potential habitat, determining isolation of small groups
of individuals. This could be observed in some Ionian
villages (Lido S. Angelo, S. Caterina, Guardavalle) where
E. distachya was found on dunes just outside the urbanised
area.

Although Calabrian dune systemsare considered mainly
regressing, in particular conditions they can also grow.
This is the case of Giovino (NE Catanzaro Lido, Catanzaro
municipality) where the sandy beach is increasing because
the building of the port in 1968 changed the shore

a

direct
coast anthropic
erosion \/ actions <

Fig.4. Transect of potential habitat of E. distachya subsp. distachya
on Ionian coast (a) and coastline dynamics due to Catanzaro Lido
port construction. The arrows show regression (Catanzaro Lido)
and expansion of beaches (Giovino) (b).

stream dynamics determining a strong erosion SW of the
harbour (in front of Catanzaro Lido) and an increase of
the NE beach, at Giovino (NiccoLl & Procorio 1995)
(Fig. 4b). In this place until 1999, E. distachya was quite
common, despite being threatened by roads, reforestation
(Pinus pinea L., Eucalyptus camaldulensis Dehnh., Acacia
cyanophilla Lindley), tourism, etc. In this case, in spite
of the increased potential habitat for the species in this
area, during the last ten years the surface occupied by E.
distachya has drastically decreased. At the moment the
species is very rare inside Catanzaro municipality, its
potential environment is damaged and the risk of species
extinction is real, as has already happened with Pancratium
maritimum L. a few years ago.

E. fragilis. The occurrence of E. fragilis on Calabrian
territory recorded by Italian Floras (Frorr 1923-25;
ZANGHERI 1976; PiGNATTI 1982) was based on two
erroneous records. The first one was reported by “Viaggio
botanico in Calabria (1877)” (Porta 1879) for Gerace
Marina, today Locri (CORTESE 1894). The second was
published on the social excursion report of the Italian
Botanical Society in Calabria (CHIARUGI 1956), for the
coast between Monasterace Marina and Roccella Ionica.
Specimens of both records, stored in Herbarium Centrale
Italicum (FI), belong to E. distachya. Field investigation on
the coast from Monasterace Marina to Locri did not reveal
the occurrence of E. fragilis, neither in Rocca Imperiale
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Fig.5. Distribution of Ephedra fragilis in Calabria (UTM WGS 1984
33N 10 km MGRS): new and not confirmed stands (numbers are
referred to Table 4) (a). Location of the population of E. fragilis in
Calabria (b).

territory, where the species was recorded by GEHU et al.
(1984). Plants still living close to Monasterace belong to
E. distachya, while the Locri stand is extinct. E. fragilis,
according to CoNTI et al. (2005) has been excluded from
the Calabrian flora. Field investigation led to the discovery
of a previously unknown population of this species, north
of San Ferdinando village on the southern Tyrrhenian
coast of Calabria (Fig. 5a, Tab. 4) (CARusO et al. 2010).
The small population [totalling 17 individuals, 6 actively
reproducing (2 males, 4 females) and 11 vegetative],
occurring along a coast sector about 500 m long, between
S. Ferdinando and Villaggio Praia, is very important
from the phytogeographical and floristic points of view.
It represents, at the moment, the only known stand of
E. fragilis on continental Italy, extending the species
distribution northwards. Unfortunately the newly-
discovered population is settled in a dune area where
many threat factors occur: coastal erosion, infrastructures,
tourism, fire, alien invasive plants, etc. Considering that
the area is not under any environmental protection status,
it is urgent to elaborate and apply conservation measures.

CONCLUSION

In Calabria the distribution of genus Ephedra can be
summarized as follows: E. nebrodensis subsp. nebrodensis
occurs in the stands already known on the eastern slope
of Pollino Massif. The population of this relict species is
regressing because of anthropic activities (mainly grazing)
even though protected under the authority of Pollino
National Park. E. distachya subsp. distachya is still rather
common on lonian Calabrian coasts and inland on sandy

river banks and rarely on rocky habitats. The regional
population of this species is fragmented due to anthropic
pressure and needs urgent conservation measures. E.
fragilis, found in S. Ferdinando municipality, shows a very
small population living in a territory with no protection,
many persisting threats and extremely high risk of
extinction.

Aknowledgements — We are grateful to Dr. Liliana
Bernardo (CLU), Dr. Piero Cuccuini (FI) and Dr. Ernst
Vitek (W) for their help in herbarium research.

REFERENCES

ARCANGELI G. 1882. Compendio della flora italiana. Loesher.
Torino.

Barpint RM. 2000. Flora vascolare dell'isola di Pianosa
(Arcipelago  Toscano):  revisione tassonomica ed
aggiornamento. Webbia 55(1): 107-189.

BARBAGALLO C & FUrNARI E 1970. Su alcuni aspetti della
vegetazione presso Villapiana Lido e altre localita della costa
orientale della Calabria. Pubb. Ist. Bot. Catania: 13: 3-29.

BeErNARDO L. 1995. Fiori e piante del Parco del Pollino.
Edizioni Prometeo. Castrovillari.

BERNARDO L, BRUNO F, CEscAa G & PassaracqQua N. 1995.
Specie critiche della flora calabra: problemi sistematici
e nuove segnalazioni. Atti Convegno “Isolamento e
Biodiversita nelle popolazioni vegetali”, Sassari 1994. Boll.
Soc. Sarda Sc. Nat. 31.

BERNARDO L, GANGALE C & MAIORCA G. 1994. Fiumara
Trionto (Calabria), osservazioni floristiche e vegetazionali
su un biotopo a rischio. Giorn. Bot. Ital., 128 (1): 305.

Bianco P, MepaGLl P, D’EMERICO S & RUGGIERO L. 1988.
Ephedra campylopoda C.A. Meyer (Gnetopsida) nuova per
la flora italiana. Webbia. 42 (2) 161-166.

Bionpr E, BALLELLI S, ALLEGREZZA M, TAFFETANI F &
Francarancia C. 1994. La vegetazione delle “filumare” del
versante jonico lucano calabro. Fitosociologia, 27: 51-66.

Bionpr E, GEHU J-M, BALDONI M & TAFFETANI E. 1996.
Aspetti vegetazionali e qualita dellambiente delle spiagge
della Calabria. 5° Workshop, Prog. Strat. Clima Amb. Terr.
Mezzog. 371-386.

BruLLO S, SCELSI F & SpAMPINATO G. 2001. La Vegetazione
dellAspromonte. Studio fitosociologico. Laruffa Editore.
Reggio Calabria.

BrurLo S & SpampiNaTO G. 1999. Escursione sociale in
Aspromonte, Soc. It. Fitosociol. Edimedia. Reggio Calabria.

Caruso G, UzuNnov D & GANGALE C. 2010. Notulae alla
checklist della Flora vascolare Italiana (1687), Inf. Bot. It.
42 (2) 511.

CHIARUGI A. 1956. Sulla vegetazione di Serra San Bruno. N.
Giorn. Bot. Ital., 62: 524-536.

Ciancio O. 1971. Sul clima e sulla distribuzione altimetrica



Pl Botanica SERBICA vol. 36 (1)

della vegetazione forestale in Calabria. Ann. Ist. Sper. per la
Selv., 2: 323-372.

ConTI F, ABBATE G, ALESSANDRINI A & Brast C. 2005. An
annotated checklist of the italian vascular flora. Palombi
Editore. Roma.

ContI FE MaNz1 A & PEpRrOTTI E 1997. Liste rosse regionali
delle piante d’Italia. WWEF/Societa Botanica Italiana.
Camerino.

CorTEsE E. 1894. Carta geologica della Calabria. In: CORTESE
E. 1934. Descrizione geologica della Calabria. Casa del
Libro. Reggio Calabria.

DE CANDOLLE A. 1864. Prodromus sistematis naturalis regni
vegetabilis. 16 (2) 354-358. Masson. Paris.

DesoLe L. 1944. Distribuzione geografica del genere
«Ephedra» in Sardegna. Prima Nota. Ephedra distachya L.
(Dall'arcipelago della Maddalena allo Stagno di Alghero).
Studi Sassaresi. 22 (6) 580-590.

DesoLE L. 1964. Distribuzione geografica del genere Ephedra
in Sardegna: Ephedra nebrodensis Tin. (Dai Monti di Oliena
al Monte Gonari). Studi Sassaresi. 29-58.

DO AMARAL FrRaNCO J. 1986. Ephedra L. In: CASTROVIEJO S,
LaiNz M, LOpEz GONZALES G, MONTSERRAT P, MuKNoOZz
GARMENDIA E PAIVA | & VILLAR L. (eds.) 1986. Flora Iberica
1:192-195. Real Jardin Boténico. C.S.I.C. Madrid.

ELENGA H, PEYRON O, BONNEFILLE R, PRENTICE IC, JoLLY D,
CHEDDADI R, GuioT J, ANDRIEU V, BOTTEMA S, BUCHET
G, DE BEAULIEU J-L, HaAMILTON AC, MALEY ], MARCHANT
R, PErez-OB1oL R, REILLE M, RIoLLET G, ScoTT L,
StrAKA H, TAYLOR D, VAN CaMPO E, VINCENS A, LAARIF
F & JonsoN H. 2000. Pollen-based biome reconstruction
for southern Europe and Africa 18,000 years ago. Journal of
Biogeography. BIOME 6000.

Frorr A. 1923-1925. Nuova Flora Analitica d’Italia 1:57-58.
Tipografia Ricci. Firenze.

Fu LK, YU Y & RiepL H. 1999. Ephedraceae. 97-101 in Wu
CY & RaVEN P. (eds). 1999. Flora of China (Vol. 4). Science
Press. Beijing and Missouri Botanical Garden Press. St.
Louis.

GARGAGLIONE AA. 2001. Geologia, flora e vegetazione del
massiccio montuoso del Pollino. www.regione.basilicata.it/
consiglio/basilicata_regione_notizie/BRN99_2001/ 05%20
Gargaglione.pdf (accessed 4th September 2003).

GEHU J-M, Costa M, ScoprpoLA A, BiIoNDI E, MARCHIORI S,
PERI1S JB, FRANCK ], CANIGLIA G & VERI L. 1984. Synoptique
des associations végétales du littorales italiennes dans un but
conservatoire. I - Dunes et vases salatees. Doc. Phytosoc.,
n.s., 8: 393-474.

GREUTER W, BURDET HM & LoNG G. 1984. Med-ChecKklist.
Vol 1. Geneva/Berlin Conservatoire et Jardin botanique de
la Ville Genéve/ Botanischer Garten & Botanisches Museum
Berlin-Dahlem.

IcKERT-BOND SM & WojciEcHOWsKI ME 2004. Phylogenetic
relationships in Ephedra (Gnetales): Evidence from nuclear

and chloroplast DNA sequence data. Systematic Botany. 29
(4) 834-849.

MAIORCA G, SPAMPINATO G, CRISAFULLI A, CARIDI D,
PALEOLOGO P, GRASSO S & CAMERIERE P. 2005. Carta della
vegetazione reale della foce del fiume Crati (CS - Calabria).
Progetto PHYTOS.LS. monografia n. 2. ARSSA Calabria.

MARKGRAF FE. 1964. Ephedra L. In: TuTIN TG, BURGES NA,
CHATER AQO, EDMONDSPN JR, HEYwoop VH, MooRE DM,
VALENTINE DH, WALTERS SM & WEBB DA. (eds.) Flora
Europaea. 1:40. University Press. Cambridge.

MEeuseL H, JAGER E & WEINERT E. 1965. Vergleichende
Chorologie der Zentraleuropéischen Flora (vol. I). Gustav
Fischer Verlag. Jena.

MicHELETTI L. 1895. Flora di Calabria. Seconda contribuzione
(Fanerogame 1* Centuria). Bull. Soc. Bot. Ital. 22-30.

Niccoll R & Procopio E 1995. Primi risultati delle indagini
sullevoluzione del tratto costiero compreso tra Catanzaro
Lido e Soverato (Mar Ionio). Geologia (I): 33-43.

NouVIANT J. 1997. Rercherche sur Ephedra en Europe. III:
entre Ephedra distachya et E. helvetica. Bull. Murith. Soc.
Valais. Sci. Nat. 115: 68-75.

ORrsOMANDO E. 1969. Areale italiano di Ephedra nebrodensis
Host. Mitt. ostalp.-din., pflanzensoz. Arbeitsgem. 9: 341-
348.

PARLATORE F. 1867. Flora Italiana (Vol. 4). Le Monnier.
Firenze.

PasqQuatk E 1897. Primo contributo alla flora della provincia
di Reggio Calabria. Boll. Soc. Bot. Ital. 214-224.

PAsQUALE E. 1904. Su alcune piante rare o di altre naturalizzate
della provincia di Reggio Calabria. Boll. del Naturalista
Siena 24: 9-11.

P1GNATTI S. 1982. Flora d’Italia (Vol. I). Edagricole. Bologna.

Porta P. 1879. Viaggio botanico in Calabria (1877). Edizioni
Prometeo. Castrovillari.

REGIONE CALABRIA. 2001. Piano stralcio per [lassetto
idrogeologico Regione Calabria. Relazione generale e
specifiche tecniche. Assessorato Lavori Pubblici.

REGIONE CALABRIA. 2003. Elenco siti “Natura 2000”, in B.U.R.
Calabria. Supplemento Straordinario n. 1. Parti I e II n. 10
del 31 maggio 2003. 34: 12440-12448. Catanzaro.

SCHNEIDER R & SUTTER R. 1982. Beitrag zur flora und
Vegetation Siidkalabriens. Phytocoenologia 10 (3): 323-373.

SpampINATO G. 2002. Guida alla flora dellAspromonte.
Laruffa Editore. Reggio Calabria.

SpampiNaTO G. 2003. Diversita biologica delle foreste
calabresi. In: REGIONE CALABRIA. 2003. Foreste di Calabria.
Assessorato Foreste, Forestazione, Protezione Civile, Pari
opportunita Regione Calabria.

VELTRI P, MARCIANO G & Ricca G. 2000. Analisi del rischio
di erosione costiera in Calabria — Piano degli interventi di
difesa delle coste. Assessorato Regionale ai Lavori Pubblici.
Catanzaro.

ZANGHERI P. 1976. Flora Italica (Vol. I). Cedam. Padova.



G. Caruso et al.: Distribution of the genus Ephedra (Ephedraceae) in Calabria (S Italy)

Botanica SERBICA

REZIME

Rasprostranjenje roda Ephedra (Ephedraceae) u
Kalabriji (Juzna Italija)

Giuseppe CARUSO, Dimitar UzuNov, Carmen GANGALE, Lia PIGNOTTI

radu su prikazani rezultati rasprostranjenja roda Ephedra L. u Kalabriji. E. nebrodensis subsp. nebrodensis je
Upoznata sa masiva Pollino (Severna Kalabrija). Uprkos terenskim istrazivanjima druga nalaziSta ove vrste
nisu konstatovana. E. distachya subsp. distachya se javlja na pe§¢anim obalama, naro¢ito Jonskog mora, ali i unuar
kopna duz pesc¢anih retko i kamenitih re¢nih obala. Ova vrsta pokazuje fragmetisanu distribuciju, nestala je sa
nekih priobalnih stani$ta i povlaci se usled ljudskih aktivnosti. E. fragilis, koje je isklju¢ena iz regionalnih flora
zbog pogresnog nalaza iz proslosti, ponovo je pronadjena u okolini S. Ferdinando (obala Tirenskog mora) u maloj
populaciji. Svim izuc¢avanim vratama potrebne su hitne mere konzervacije, ali narocito E. fragilis zbog male veli¢ine
populacije pod ljudskim uticajem i nedostatkom bilo kakave zastite.

Klju¢ne reci: Kalabrija, horologija, Ephedra distachya subsp. distachya, Ephedra fragilis, Ephedra nebrodensis subsp.
nebrodensis, fitogeografija






