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Abstract
The results of the annual excursion of the Working Group for Vegetation Science of the Italian Botanical 
Society, held in the Egadi Islands, Mount San Giuliano and Mount Cofano (W Sicily) on April 23–27 2022, 
are presented. This paper includes: (1) general information on the visited sites; (2) geology and geomorphol-
ogy; (3) climatology and bioclimatology with tables of climatic data; (4) description of the following five 
geobotanical itineraries – accompanied by 29 original vegetation relevés and 11 synthetic relevés, proceeding 
from different bibliographic references: (a) Mount San Giuliano; (b) Marettimo Island: coastal and sub-
coastal stretch of the southern part, between Punta Bassana and Contrada Chiappera; (c) Marettimo Island: 
Case Romane, Mount Pizzo Falcone and the north-western coastal stretch; (d) Island of Levanzo; (e) Mount 
Cofano – with catenal pictograms of the vegetation, surveys and description of the plant communities and re-
lated syntaxonomic scheme; (5) list of the surveyed plant taxa, collected specimens and herbaria in which they 
are deposited. A new syntaxon is also described (Catapodio pauciflori-Moraeetum sisyrinchii ass. nova), referring 
to an ephemeral dry grassland located along the north-western coastal stretch of Marettimo. The new associa-
tion is framed in the Plantagini-Catapodion balearici, alliance of the Stipo-Bupleuretalia semicompositi order of 
the class Stipo-Trachynietea distachyae (order Stipo-Bupleuretalia semicompositi, alliance Plantagini-Catapodion 
balearici). An original synoptic table, regarding 17 different plant communities with high frequency of Moraea 
sisyrinchium, provides a comparative framework of the new association with allied vegetation units so far 
described throughout the Mediterranean region. Syntaxonomical and nomenclatural remarks regarding the 
Mediterranean vegetation occurring in this territory are also given throughout the text. Some floristic updates 
for the study sites are also reported, including the discovery for the first time in Sicily of Lysimachia loeflingii.

Keywords
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Introduction

This paper was inspired by the numerous vegetation studies carried out, mainly in the 
Iberian countries, by Salvador Rivas-Martínez (July 16, 1935–August 27, 2020) and 
his collaborators and published in the series “Itinera Geobotanica” edited by the Aso-
ciación Española de Fitosociología (AEFA). In the present contribution, results of the 
surveys carried out during an excursion of the Working Group for Vegetation Science 
of the Italian Botanical Society are presented. The aim is to provide information on 
the plant communities encountered, as well as on the environmental characteristics of 
the inspected stands. In particular, representative biotopes have been selected in order 
to provide opportunities for a critical and comparative study with similar vegetation 
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aspects occurring in nearby territories. It should be emphasized that one of the main 
scientific activities envisaged by this Working Group is to improve knowledge on Ital-
ian vegetation through field surveys, which allow for the increment of data relating to 
the syntaxa and their floristic set. Moreover, the phytosociological approach, based on 
floristic, ecological, structural, and phytogeographic analyses, furthers our knowledge 
of the correlations within the syndynamic processes that determine a natural evolution 
of the phytocoenoses.

In the 2022 excursion, which took place from 23 to 27 April, the object of the geo-
botanical investigation was the extreme western sector of Sicily (Figs 1–3), with guided 
tours focused on two important and isolated mountain reliefs located along the coast 
(Mt. San Giuliano and Mt. Cofano), as well as the islands of Marettimo and Levanzo, 
in the Egadi Archipelago.

Previously, these areas of Sicily were targeted in various phytosociological investiga-
tions concerning above all Mt. Cofano (Barbagallo et al. 1979, 1980; Gianguzzi and 
Ottonello 2000; Gianguzzi and La Mantia 2008) and Marettimo (Brullo and Marcenò 
1983) or extended to the whole Province of Trapani (Scuderi 2006) or to Sicily (Brullo 
et al. 2008; Gianguzzi et al. 2016a; Guarino and Pasta 2017). Further important con-
tributions concern monographic studies on the woody vegetation (Brullo and Marcenò 
1985a; Brullo et al. 2008; Marino et al. 2012), the chasmophilous vegetation (Brullo and 
Marcenò 1979; Brullo et al. 2004), the perennial dry grasslands (Minissale 1995; Brullo 
et al. 2006, 2010), the coastal rocky vegetation (Bartolo et al. 1992), and the synanthropic 
vegetation (Brullo and Marcenò 1980, 1985b; Brullo 1985; Brullo et al. 2007).

Concerning the flora, apart from the classic floristic studies by Gussone (1832–34, 
1842–45) and Lojacono-Pojero (1888–1909), more recent contributions were made by 
Giardina et al. (2006) and Brullo et al. (2020), as well as those on Marettimo (Francini and 
Messeri 1956; Gianguzzi et al. 2006), Levanzo (Di Martino and Trapani 1968; Romano 
et al. 2006), and Mt. Cofano (Barbagallo et al. 1979, 1980; Gianguzzi et al. 2005). Fur-
ther data are available from the Province of Trapani (Raimondo et al. 1986, 1990, 1992; 
Scuderi 2006; Aleo et al. 2013), related floristic reports (e.g. Catanzaro 1984; Brullo and 
Marcenò 1985b; Ottonello and Catanzaro 1986; Raffaelli and Ricceri 1988; Lorenz and 
Lorenz 2002; La Rosa et al. 2021; etc.) or descriptions of new species (e.g. Raimondo 
and Bancheva 2004; Brullo C. et al. 2009; Brullo et al. 2016; Domina et al. 2017, etc.).

The present contribution aims to summarize, in the form of a geobotanical report, 
the knowledge and critical issues concerning the plant communities identified during 
the aforementioned annual excursion of our Working Group. Furthermore, syntaxo-
nomic and phytogeographic considerations, that fueled the debate during this field 
trip in one of the richest biodiversity hotspots of the Mediterranean basin (Médail and 
Quezel 1999), are reported.

Study area

Mount San Giuliano (791 m a.s.l.) – on the summit of which the town of Erice 
rises – and Mount Cofano (659 m a.s.l.), located further to the north-east (Munici-



Lorenzo Gianguzzi et al.  /  Italian Botanist 16: 1–57 (2023)4

Figure 1. Map of the itineraries of the 2022 annual excursion of the Working Group for Vegetation Sci-
ence of the Italian Botanical Society, numbered in chronological order. Arrows correspond to the precise 
location of the sites depicted in Fig. 2.

pality of Custonaci), are two important landmarks in NW Sicily. Geologically, they 
consist of carbonate rocks dating back to the Mesozoic, interspersed with calcarenite 
substrates originating from Pleistocene bioclastic and aeolian processes (Abate et al. 
1993; Lentini and Carbone 2014). As regards the islands of Marettimo (12.3 km2) 
and Levanzo (5.6 km2), they are part of the Egadi archipelago, together with Favig-
nana Formica and Maraone, which emerged during the early Miocene, in the period 
known as the “Egadi Range” (Catalano et al. 1985; Catalano 1986). In particular, 
Marettimo, dominated by Pizzo Falcone (686 m a.s.l.), is made up of dolomite, marl 
and limestone dating back to the period between the Middle Trias and the Lower 
Lias with pelagic and reef facies (Abate et al. 1999; Gasparo Morticelli et al. 2016). 
Instead, the island of Levanzo is dominated by carbonate and clastic-terrigenous sub-
strates dating back to the Mesozoic and Tertiary, with Plio-Pleistocene and Holocene 
depositions (Abate et al. 1995).

According to the biogeographical classification proposed by Rivas-Martínez et al. 
(2004), the study area falls within the Mediterranean Region, West Mediterranean 
Sub-Region, Italo-Tyrrhenian Province, Sicilian Sector, Western Sub-Sector and Aega-
dian district (Brullo et al. 1995).

All visited sites belong to the Natura 2000 network as Special Areas of Conserva-
tion (SACs), with the following codes: ITA010010 – Mt. San Giuliano; ITA010016 
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– Mt. Cofano and its coastline; ITA010002 – Marettimo; ITA010003 – Levanzo. 
These are also included in the following Special Protection Areas (SPAs): ITA010027 
– Egadi Archipelago; ITA010029 – Mount Cofano, Mount San Vito and Mount 
Sparagio. The area of Mount Cofano is also a Nature Reserve of the Region of Sicily, 
while the seacoast of Marettimo and Levanzo is part of the “Egadi Islands” Marine 
Nature Reserve.

Bioclimatology

Due to the lack of meteorological stations in the Egadi archipelago, the climatic re-
cords in the area are based on data collected by the Ministry of Public Works (1978–
1996) from the thermo-pluviometric or pluviometric stations installed in Capo San 
Vito (6 m a.s.l.), Trapani (15 m a.s.l.), Sant’Andrea Bonagia (48 m a.s.l.), Lentina 
(125 m a.s.l.), Specchia (140 m a.s.l.), and Erice (756 m a.s.l.). All these stations are 
located along the coast, within a radius of 50 km from the center of the study area.

Table 1 reports the annual averages of max. and min. temperatures (in °C), 
daily temperature ranges, and absolute max. and min. temperatures recorded at the 
weather stations of Trapani, Capo S. Vito, and Erice. Table 2 shows the average 
monthly and annual rainfall recorded in the period 1926–1985 of all the afore-
mentioned stations (Duro et al. 1996). The climate throughout the study area is 
characterized by a rainfall regime of Mediterranean type, with markedly dry sum-
mers and mild winters. In particular, Marettimo is rainier than Levanzo, and so is 
Mt. San Giuliano compared to Mt. Cofano, since fogs and hidden precipitations 
are frequent on its top. Average annual temperatures vary between 18.1 and 19 °C, 
gradually decreasing to 14.5 °C on the summit of Mt. San Giuliano. Overall, the 
proximity of the sea affects significantly the temperatures of the whole area, mitigat-
ing the climatic extremes.

Based on the bioclimatic classification proposed by Rivas-Martínez (2004), the 
study areas are arranged in the following units:

1.	 Mt. San Giuliano – From thermo-Mediterranean with lower sub-humid om-
broclimate (coastal plain) to Meso-Mediterranean with upper sub-humid ombrocli-
mate on the top (Gianguzzi and La Mantia 2008).

2.	 Mt. Cofano – From thermo-Mediterranean with lower sub-humid ombrocli-
mate (coastal plain) to Meso-Mediterranean with upper sub-humid ombroclimate on 
the top (Gianguzzi and La Mantia 2008);

3.	 Marettimo – From thermo-Mediterranean with dry/sub-humid ombroclimate 
to Meso-Mediterranean with sub-humid ombroclimate above 400–550 m altitude 
(Gianguzzi et al. 2006);

4.	 Levanzo – Thermo-Mediterranean with upper dry ombroclimate (Romano et 
al. 2006).
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Table 2. Average monthly and annual rainfall and number of rainy days (r.d.) recorded at the weather 
stations of Trapani, Capo San Vito, Sant’Andrea Bonagia, Lentina, Specchia (1926–1985; after Duro et 
al. 1996) and Erice (1978–1996; after Ministero dei LL. PP. 1978–1996).

Month Trapani 
(15 m a.s.l.)

Capo S. Vito 
(6 m a.s.l.)

S. Andrea B. (48 
m a.s.l.)

 Lentina 
(125 m a.s.l.)

Specchia 
(140 m a.s.l.)

Erice 
(756 m a.s.l.)

mm r.d. mm r.d. mm r.d. mm r.d. mm r.d. mm r.d.
January 64.2 10 68.4 9 75.0 10 88.6 11 80.3 11 81.7 10
February 50.8 8 58.6 8 65.6 9 77.6 10 71.6 10 61.8 10
March 44.1 7 42.8 6 60.0 8 56.7 8 49.8 8 71.9 10
April 34.4 5 35.1 5 42.2 6 44.4 6 36.2 5 72.6 8
May 19.2 3 18.1 2 22.6 3 24.6 3 18.5 3 35.2 5
June 8.0 1 5.6 1 8.9 1 6.7 1 7.6 1 6.5 2
July 1.7 – 3.2 – 2.6 - 1.8 – 2.3 – 4.0 –
August 9.5 1 9.1 1 15.1 1 9.4 1 10.5 1 10.0 1
September 35.3 3 41.6 3 55.7 4 47.2 4 41.3 4 49.3 4
October 71.1 7 71.2 7 89.3 7 90.0 8 83.3 8 90.6 7
November 69.6 8 66.7 8 85.1 9 95.3 9 75.1 8 86.4 10
December 75.1 11 82.0 10 78.6 11 96.5 12 83.3 11 82.0 11
Year 483 64 502.4 60 602.7 69 637.8 73 559.8 70 651.3 78

Materials and methods

Bioclimatic units are based on Rivas-Martínez’s classification (2004); indices were cal-
culated on data extracted from Drago et al. (2005) and Duro et al. (1996). Reference 
was made also to Gianguzzi and La Mantia (2008), Bazan et al. (2015), and Gianguzzi 
et al. (2016b).

Following the phytosociological approach (Braun-Blanquet 1964), 29 original rel-
evés and 11 synthetic relevés, elaborated from different bibliographic references regard-
ing the study area, were carried out. The syntaxonomic classification refers to different 
contributions cited throughout the text.

The floristic lists of collected or observed taxa from Mt. San Giuliano, Marettimo, Lev-
anzo, and Mt. Cofano are reported in Suppl. materials 1, 2, 3, and 4, respectively. New flo-
ristic records are highlighted with a note in the tables provided in the Suppl. materials 1–4.

The collected plant material is preserved in public (FI, HFLA, HLUC, IS, IT, 
the acronyms follow Thiers 2023), or private herbaria (Herb. G. Mei). The identifi-
cation of the plant specimens was based on Pignatti et al. (2017–2019). Taxonomic 
nomenclature follows the checklists of the Italian vascular flora (Bartolucci et al. 2018; 

Table 1. Annual averages of max., min. and diurnal temperatures (in °C), daily temperature range, ab-
solute max. and min. temperatures recorded at the weather stations of Trapani (15 m a.s.l.), Capo S. Vito 
(15 m a.s.l.) (Duro et al. 1996) and Erice (759 m a.s.l.) (Ministero dei LL. PP. 1978–1996).

Station Av. max. Av. min Av. diurnal Daily range Absolute max. Absolute min.
Trapani 21.7 14.4 18.1 7.3 41.8 0.1
Capo S. Vito 22.4 15.5 19.0 6.9 43.0 2.4
Erice 17.5 11.9 14.5 5.6 41.0 -2.7
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Galasso et al. 2018) and their updates available on the Portal to the Flora of Italy 
(2023), apart from: Coronilla valentina L. subsp. glauca (L.) Batt., Hyoseris baetica 
Sch. Bip. ex Nyman, Reichardia picroides (L.) Roth var. maritima (Boiss.) Fiori [Pig-
natti et al. 2017–2019; Gianguzzi et al. 2006], Senecio aegadensis C. Brullo et Brullo 

Figure 2. Tracks of the itineraries of excursions to Mount San Giuliano (1), Marettimo island (2, 3), 
Levanzo island (4), and Mount Cofano (5). All maps have the same cartographic scale (basemap provided 
by Google Terrain).
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(Brullo and Brullo 2020) [= Senecio leucanthemifolius Poir. subsp. leucanthemifolius], 
Helichrysum panormitanum Tineo ex Guss. subsp. messeriae (Pignatti) C. Brullo et 
Brullo and subsp. brulloi Iamonico et Pignatti (Iamonico et al. 2016; Brullo and Brullo 
2020), and Lysimachia loeflingii (Jiménez-Lopez et al. 2022). For the taxa not belong-
ing to the flora of Italy, cited in Table 4, the World Flora Online (2023) was followed.

Excursion to Mount San Giuliano (23 April 2022): Erice, Venus 
Castle, trail surrounding the castle

Mt. San Giuliano (786 m a.s.l.) is located near Trapani; it has an almost triangular 
shape, with rather steep southern and eastern slopes and a less abrupt morphology on 
north and north-western flanks, which are interrupted by stepped faults (Lentini and 
Carbone 2014). Despite the anthropic pressure exerted on it since ancient times, this 
mountain has a high naturalistic value and is often mentioned as one of the biotopes 
with the highest biodiversity in Sicily.

Land use – Erice, on the summit of Mt. San Giuliano, is an ancient town founded 
by the Elymians, which dominates a landscape now altered by various anthropic distur-
bances. In particular, the higher areas are covered by extensive reforestation with coni-
fers, which are periodically subject to fires, while the rest of the area is characterized by 
low secondary shrublands, represented by maquis (dominated by Chamaerops humilis 
or Cytisus infestus) and garrigues (dominated by Thymbra capitata, and Erica multiflora), 
by steppic grasslands with Hyparrhenia hirta subsp. hirta or Ampelodesmos mauritanicus, 
and by ephemeral meadows, usually interspersed with rocky outcrops colonized by sev-
eral endemic chasmophytes. Limited patches of woody vegetation dominated by holm 
oak or laurel occur in cooler microclimate stands of the northern slope.

Series and microgeoseries – The basal xeric belt of Mt. San Giuliano is main-
ly represented by maquis with lentisk and dwarf palm (Pistacio lentisci-Chamaeropo 
humilis sigmetum), lithophilous climatic vegetation linked to very sunny and arid 
stands especially with southern exposure. In conditions of marked edaphic xerity, as in 
the more rocky stands, it is sometimes replaced by an oleaster series ascribed to Ruto 
chalepensis-Oleo sylvestris sigmetum, which shows a scattered distribution and can be 
traced back to remains of ancient olive groves long since abandoned and now gone 
wild, which were saved from fires and cuts. This plant community is here represented 
by the Ruto chalepensis-Oleetum sylvestris subass. euphorbietosum bivonae (Gianguzzi 
and Bazan 2020a, 2020b). The semi-rupestrian rock outcrops are usually colonized by 
the Euphorbia dendroides maquis, which must be considered as an edapho-xerophilous 
community in contact with chasmophilous associations. Among the secondary plant 
communities occurring in this belt, xeric grasslands with Hyparrhenia hirta subsp. hirta 
(Hyparrhenietum hirto-pubescentis s. l.) and therophytic meadows of the class Stipo-
Trachynietea distachyae must be mentioned.

The holm oak series (Pistacio lentisci-Querco ilicis sigmetum) develops within the 
upper belt, influenced by the Thermo- to Meso-Mediterranean subhumid bioclimate. 



Excursion to Egadi Islands, Mt. San Giuliano and Mt. Cofano 9

Figure 3. a Participants to the escursion (Erice, 23 April 2022) b view of the northern summit of Mt. 
San Giuliano, next to Torretta Pepoli, with stands of rupestrian and forest vegetation c the local endemic 
Centaurea erycina, character species of Scabioso creticae-Centauretum ucriae subass. brassicetosum drepanen-
sis d view of the village of Marettimo surrounded by formerly terraced fields and by the rugged landscape 
of the island e view of the Erico multiflorae-Pinetum halepensis, with Punta Bassana in the background 
f vegetation of Limonietum tenuiculi, fringing the rocky shore of Marettimo.
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It is represented by the following vegetation units: climatophilous woodland with 
Quercus ilex and Pistacia lentiscus (Pistacio lentisci-Quercetum ilicis); scrub with Chamae-
rops humilis (Pistacio-Chamaeropetum humilis) and/or Cytisus infestus (Pyro amygdali-
formis-Calicotometum infestae); garrigue with Erica multiflora (Micromerio fruticulosae-
Ericetum multiflorae corr. = Erico-Micromerietum fruticulosae); perennial dry grassland 
with Ampelodesmos mauritanicus (Helictotricho convoluti-Ampelodesmetum mauritanici); 
nitrophilous hemicryptophytic vegetation (Carlino siculae-Feruletum communis); thero-
phytic meadow with Stipellula capensis (Ononido breviflorae-Stipetum capensis).

In this belt, other more circumscribed series occur, such as that of the chestnut 
oak series (Oleo-Querco virgilianae sigmetum, see Brullo and Marcenò 1985a; Brullo 
et al. 2008; Di Pietro et al. 2020a, 2020b) on deep and evolved soils, mainly repre-
sented by secondary plant communities on abandoned cropland, as well as the laurel 
series (Acantho-Lauro nobilis sigmetum), on cooler stands, such as gorges with a north-
ern exposure. Lastly, the microgeosigmetum of cliffs, with associations of the alliance 
Dianthion-rupicolae (Asplenietea trichomanis), must be mentioned. The intricate issue 
regarding the taxonomic identity of the thermophilous pubescent white oaks of Sicily 
and southern Italy has been addressed by several authors (Brullo et al. 1999; Guarino et 
al. 2015; Wellstein and Spada 2015; Di Pietro et al. 2016; Pasta et al. 2016; Musarella 
et al. 2018; Di Pietro et al. 2020a, 2020b, 2021).

Endemic and rare species – Several endemic taxa thrive on Mt. San Giuliano, 
such as Dianthus rupicola subsp. rupicola (Tyrrhenian endemic) and Micromeria graeca 
subsp. fruticulosa (endemic to western Sicily, the island of Capri, and the Sorrento 
peninsula). Mt. San Giuliano is the locus classicus of Brassica villosa subsp. drepanensis, 
with a few other stands on Mt. Cofano and Capo San Vito, Centaurea erycina (Fig. 3c), 
(Raimondo and Bancheva 2004), and Silene nefelites (Brullo et al. 2014). A few other 
rare, non-endemic, species, namely Simethis mattiazzi a Mediterranean-Atlantic spe-
cies (Gianguzzi et al. 2012), Chamaeiris foetidissima, Vinca major, and Prunus mahaleb, 
were recorded in the upper part of Mt. San Giuliano, where they take advantage of the 
humidity due to moisture condensation and frequent fogs rising from the sea.

Sampled plant communities

The first stopover was in the town of Erice, where it was possible to observe Silene nefel-
ites, an endemic therophyte widespread along the roadside, as well as the chasmophytic 
vegetation colonizing the walls of the Castle of Venus and the nearby carbonate rocky 
outcrops. This chasmophytic community is referred to the Sicilian-Tyrrhenian associa-
tion of the Dianthion rupicolae, Scabioso creticae-Centauretum ucriae subass. brassiceto-
sum drepanensis (see Brullo et al. 2004), a relevé of which is reported below.

Scabioso creticae-Centauretum ucriae subass. brassicetosum drepanensis – 
Erice (38°02'25"N, 12°35'27"E): 627 m, 80°, N, 100 m². Diagnostic species: Lomelo-
sia cretica 2, Brassica villosa subsp. drepanensis 2, Centaurea erycina 1. Characteristics 
of alliance, order and class: Dianthus rupicola subsp. rupicola 1, Silene fruticosa 
2. Other species: Athamanta sicula +, Sedum dasyphyllum subsp. glanduliferum +, 
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Umbilicus rupestris +, Asplenium ceterach +, Polypodium cambricum 1, Hypochoeris laevi-
gata 1, Micromeria graeca subsp. fruticulosa +, Hyoseris radiata +, Campanula erinus +, 
Sedum caeruleum +, Muscari commutatum +, Veronica cymbalaria +.

The Scabioso creticae-Centauretum ucriae is widespread on the cliffs of the moun-
tains forming the north-western strip of the coast of Trapani. However, the stands ob-
served in Erice differ from the typical ones for the lack of some endemic species, such 
as Iberis semperflorens and Seseli bocconei.

Paucispecific, subnitrophilous and sciaphilous wall vegetation, characterized by 
hemicryptophytes such as Parietaria judaica and Athamanta sicula is frequent on the 
old walls of Erice. It can be referred to Athamanto siculae-Parietarietum, an association 
of the alliance Parietarion judaicae, described from Monte Pellegrino (Palermo) by Gi-
anguzzi and Bazan (2020c), which is quite frequent along the coasts of western Sicily. 
A relevé, sampled in the town of Erice, is reported below.

Athamanto siculae-Parietarietum judaicae – Erice, north-eastern city walls 
(38°02'12"N, 12°35'25"E): 740 m, 90°, E, 8 m². Diagnostic species: Parietaria judaica 
3, Atamantha sicula 2, Campanula erinus +. Characteristics of alliance, order and class: 
Sedum dasyphyllum subsp. glanduliferum 1, Umbilicus rupestris +, Cymbalaria muralis 
+. Other species: Hypochoeris laevigata +, bryophytes (+).

Along the north-eastern side of Erice, near the Torre Pepoli, a path descends all 
around the cliff on which the Castello di Venere is built (Figs 2, 3b). In this place, 
patches of pre-forest vegetation with Laurus nobilis, referred to the association Acantho 
mollis-Lauretum nobilis (Gianguzzi et al. 2010), were observed. It is a vegetation linked 
to cool and shady places within the Meso-Mediterranean sub-humid bioclimatic belt. 
The relevé reported below was sampled on a steep slope, with a clay-limestone matrix, 
next to the cliffs, in an area that is highly exposed to moisture condensation.

Acantho mollis-Lauretum nobilis – Erice, below the cliffs near Torretta Pepoli 
(38°02'08"N, 12°35'29"E): 726 m, 80°, N, 100 m². Diagnostic species: Laurus no-
bilis 4, Hedera helix 3, Acanthus mollis 2, Orobanche hederae +, Cyclamen hederifolium 
+. Characteristics of alliance, order and class: Rubia peregrina 1, Asparagus acutifolius 
1, Rosa sempervirens 2, Ruscus aculeatus 1, Euphorbia characias +, Lonicera etrusca 1, 
Chamaeiris foetidissima 2, Clematis vitalba 1, Fraxinus ornus 2, Allium subhirsutum 1. 
Other species: Rubus ulmifolius 2, Crataegus monogyna 1, Ficaria verna 1, Arum itali-
cum 1, Smyrnium olusatrum 1, Parietaria judaica + (Gianguzzi et al. 2016a).

Syntaxonomical note – The association Acantho mollis-Lauretum nobilis belongs 
to the alliance Asparago acutifolii-Laurion nobilis; it is locally characterized by Ficus 
carica, Celtis australis, Asparagus acutifolius, Clematis vitalba, Cyclamen hederifolium, 
Ulmus minor, and Orobanche hederae. This association was described by Gianguzzi et 
al. (2016a) to define the micro-woods rich in laurel, widespread in Italy and in the 
large central-Mediterranean islands. Compared to the alliance Arbuto unedonis-Lauri-
on nobilis, described for the Iberian Peninsula by Rivas-Martinez et al. (2001, 2002), 
framed in the order Pistacio-Rhamnetalia alaterni, the Asparago acutifolii-Laurion nobi-
lis is more mesophilous and, therefore, it can be included in the order Quercetalia ilicis 
(Gianguzzi et al. 2016a; Rivieccio et al. 2021).
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Figure 4. Mount San Giuliano: vegetation near Torretta Pepoli (38°02'08"N, 12°35'29"E; 730 m a.s.l.); 
in the background the Castle of Venus (Erice) – 1 Scabioso creticae-Centauretum ucriae subass. brassiceto-
sum drepanensis; 2 subnitrophilous and subsciaphilous wall vegetation (Athamanto siculae-Parietarietum 
judaicae); 3 Acantho mollis-Lauretum nobilis.
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Excursion to Marettimo Island I (24 April 2022): coastal and sub-
coastal stretch of the southern part of the island, between Punta 
Bassana and Contrada Chiappera

The island of Marettimo (Fig. 2) – as seen from the hydrofoil arriving from Trapani 
(Fig. 3d) – appears as a rather rugged and uneven ridge, with Pizzo Falcone (686 m 
a.s.l.) towering on a system of other peaks sloping both northwards [Pizzo delle Fragole 
(538 m a.s.l.) and Capo Bianco (470 m a.s.l.)] and southwards [Pizzo del Capraio 
(626 m a.s.l.), Punta Campana (629 m a.s.l.), Punta Anzine (493 m a.s.l.) and Pizzo 
Nido Falcone (490 m a.s.l.)]. The steep slopes of the island are interrupted by torrential 
incisions and by imposing rock walls scattered all along the island’s ridge, as well as in 
the localities named Libbano, Bassano, Orru Chiàppara, etc.

The island is characterized by very peculiar plant communities, which host 
many taxa of phytogeographic relevance, some of which endemic to the island. This 
is explained by its long geographical isolation, positioned at the extreme western 
limit of the Egadi archipelago and ca. 35 km from the Sicilian coasts, with isobaths 
between -100 and -350. Besides, during the last glacial maximum (20–18.00 years 
ago) it remained isolated from Sicily, unlike the other islands of the archipelago, 
which were, instead, united with Sicily (Agnesi et al. 1993). Therefore, Marettimo 
can be considered as a refuge area for numerous taxa missing in Sicily and in the 
rest of the archipelago.

On the other hand, some species that are quite frequent in Sicily are missing in 
Marettimo, such as Rubus ulmifolius Schott and other shrubs of the class Crataego-
Prunetea, as well as species typical of dry grasslands, such as Stipellula capensis, which 
is represented on the island by very few individuals, probably of recent anthropogenic 
introduction. From a phytogeographical point of view, it is important to underline the 
possible connections with the African coast through a submerged ridge whose depth 
never goes below 350 m (Hofrichter 2001). Therefore, Marettimo probably acted as a 
stepping stone for various North African species that spread into the central part of the 
Mediterranean basin since the Messinian salinity crisis.

Land use – The agro-silvo-pastoral activities that existed until recently on the 
island have gradually led to the disappearance or rarefaction of the woodlands that pre-
viously covered its slopes. However, it should be noted that Marettimo, unlike other 
Mediterranean territories, does not seem to have suffered the devastating impact of 
periodical fires, with positive consequences on the natural vegetation. Furthermore, 
the activity of woodcutters, quite widespread on the island until 60 years ago, has now 
disappeared, and agricultural and pastoral activities have been gradually abandoned 
during the last decades. In the past, the whole island was exploited for the production 
of wood; deforestation and clearing was carried out on a large scale, with timber and 
fagots transported downstream using cableways, loaded directly onto boats and sold 
as firewood in the nearby coastal town of Trapani. Overall, the interruption of human 
activities and the absence of fires has brought about a significant advance in the evolu-
tion of the natural landscape.
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The recent land-use change has led to both qualitative and quantitative variations 
in floristic and phytocoenotic diversity, through the progressive rarefaction, and some-
times disappearance, of species linked to crop and rural activities, once consisting of 
small peach orchards, olive groves and – to a lesser extent – vineyards, or ash groves, 
as well as wheat or leguminous crops (Vicia faba L., Cicer arietinum L., etc.). This is 
countered by the recent random introduction of allochthonous species, particularly in 
the proximity of the village and tourist infrastructure (Gianguzzi et al. 2006).

Series and microgeoseries – On south-exposed coastal slopes, frequently af-
fected by the sirocco wind, the infra-Mediterranean edapho-xerophilous series of 
Periploco-Euphorbio dendroidis sigmetum is recognisable. On cracked rocky slopes 
and clastic substrates, within the thermo-Mediterranean Dry bioclimate, especially 
on the western and southwestern slopes of the island, the Ruto chalepensis-Oleo sylves-
tris rhamno oleoidis sigmetosum replaces the previously mentioned series. The head of 
the series is a maquis referred to the Ruto chalepensis-Oleetum sylvestris subass. rham-
netosum oleoidis (Gianguzzi and Bazan 2020a, 2020b); secondary aspects are repre-
sented by a low shrubland with Euphorbia dendroides and Rhamnus lycioides subsp. 
oleoides (Rhamno alaterni-Euphorbietum dendroidis subass. rhamnetosum oleoidis), as 
well as xerophilous grassland with Hyparrhenia hirta subsp. hirta (Hyparrhenietum 
hirto-pubescentis s.l.) and therophytic grasslands of the class Stipo-Trachynietea dis-
tachyae. The thermo-Mediterranean Dry to Subhumid belt is, however, dominated 
by the Erico multiflorae-Pino halepensis sigmetum, a pine forest series linked to more 
or less consolidated talus slopes at the base of the rocky cliffs. Upwards, within the 
Meso-Mediterranean Sub-humid bioclimatic belt, the holm oak series of the Pistacio 
lentisci-Querco ilicis / Daphno sericeae-Querco ilicis sigmetum occurs (see further on 
in the text for further explanations on the intricate question of the syntaxonomy of 
the holm oak woods of Marettimo). Currently, the limited residual patches of these 
woodlands are located in impervious stands near Pizzo Campana, as well as between 
Mt. Falcone and Pizzo delle Fragole, where the evolutionary processes of recoloniza-
tion are clearly recovering, after the extensive deforestation implemented in the past 
(Gianguzzi et al. 2003a, b).

Among the secondary vegetation units, the garrigue with Salvia rosmarinus and 
Erica multiflora, ascribed to the association Micromerio fruticulosae-Ericetum multiflo-
rae (Brullo and Marcenò 1983), is dominant throughout the island. It occupies large 
areas up to the highest parts of the island, interfering with the different vegetation 
series present there, with some local floristic variants, depending on particular ecologi-
cal conditions. In fact, in addition to the subassociation typicum, other variants can be 
recognised, characterized by Coronilla valentina subsp. glauca and Globularia alypum, 
or by Thymbra capitata, or by Cistus monspeliensis and Cistus salviifolius. Along the ra-
vines to the north of the village, there are shrublands with Myrtus communis, indicating 
a certain edaphic humidity. In the higher stands, a shrubby vegetation characterized by 
two rare relict taxa, Daphne sericea and Thymelaea tartonraira, occurs. These two species 
are completely missing from the rest of the Sicilian territories. In Marettimo, Salvia 
rosmarinus also reaches elevations that are quite unusual in Sicily, where this species is 
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limited to small residual sites near the coastline. This is probably due to isolation of 
the island even during the last glacial maxima, thus preserving it from climate change-
related plant migrations.

The chasmophilous vegetation of Bupleuro dianthifolii-Scabiosetum limonifoliae is 
also rich in endemic or rare species, as well as the plant communities occurring on the 
rocky coasts, represented by the Limonietum tenuiculi, Senecioni bicoloris-Helichrysetum 
messerii and Agropyro scirpei-Inuletum crithmoidis.

Endemic and rare species – According to literature data (Gianguzzi et al. 2006; 
Scuderi 2008; Brullo C. et al. 2009), the vascular flora of Marettimo consists of 499 
taxa. There are eight species endemic to the island, three of which are palaeoendemic 
(Oncostema ughii, Bupleurum dianthifolium, Thymus richardii subsp. nitidus) and five 
schizoendemic (Allium franciniae, Helichrysum panormitanum subsp. messeriae, Limo-
nium tenuiculum, Prospero hierae and Senecio aegadensis). In addition, another nar-
row-ranging paleoendemic species limited to the islands of Marettimo and Favignana, 
Brassica macrocarpa, occurs. Other endemic species with a distribution including the 
Sicilian territory are: Hexaphylla rupestris, Bellevalia dubia, Carlina sicula, Euphorbia 
papillaris, Plantago afra subsp. zwierleinii, Pseudoscabiosa limonifolia, Ranunculus spica-
tus subsp. rupestris, Jacobaea maritima subsp. sicula, and Seseli bocconei. Some other en-
demics have a wider Tyrrhenian range, such as Crocus longiflorus, Daucus carota subsp. 
drepanensis, Dianthus rupicola subsp. rupicola, Iberis semperflorens, Glandora rosmarini-
folia, Pimpinella anisoides, Micromeria graeca subsp. fruticulosa, Anthemis secundiramea, 
etc. The island also hosts species of biogeographical interest, that are either completely 
absent or very rare in the rest of Sicily, such as Aristolochia navicularis, Daphne sericea, 
Erodium maritimum, Lagurus ovatus subsp. vestitus, Periploca angustifolia, Reichardia 
tingitana, Simethis mattiazzi, Thymelaea tartonraira, and others.

Sampled plant communities

Moving from the town of Marettimo towards the southern part of the island, there is 
a relatively flat stretch of coastline, which is very different from the rest of the island, 
characterised by cliffs and crags that are rather steep and not always accessible (Fig. 5). 
Along this coast, it is possible to observe halophilous and scattered vegetation, repre-
sented towards the sea by the Limonietum tenuiculi, widespread throughout the island, 
both on low coasts and sea-facing cliffs (Fig. 3f ).

Limonietum tenuiculi (After Brullo and Marcenò 1983: tab. 1, rels 1–13) – Di-
agnostic species: Limonium tenuiculum V, Senecio aegadensis IV, Characteristics of al-
liance, order and class: Crithmum maritimum V, Daucus carota subsp. drepanensis V, 
Lotus cytisoides V, Silene sedoides V, Reichardia picroides var. maritima V, Plantago mac-
rorhiza III, Jacobaea maritima subsp. sicula III, Frankenia hirsuta III. Other species: 
Catapodium pauciflorum IV, Anthemis secundiramea IV, Hyoseris radiata III, Parapholis 
incurva II, Limbarda crithmoides subsp. longifolia II, Euphorbia segetalis II, Bellis annua 
II, Ranunculus paludosus II, Sagina maritima II, Hornungia procumbens II, Plantago 
coronopus I, Trifolium scabrum I, Arthrocaulon meridionale I.
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Figure 5. Vegetation along the slopes of Marettimo (southern cape) between Punta Bassana and Pizzo 
Spirone (37°56'52"N, 12°05'25"E; 53 m a.s.l.) – 1 Limonietum tenuiculi; 2 Senecioni bicoloris-Helichryse-
tum messerii; 3 Periploco angustifoliae-Euphorbietum dendroidis; 4 Micromerio fruticulosae-Ericetum multi-
florae var. typicum; 5 Erico multiflorae-Pinetum halepensis; 6 Oleo sylvestris-Pistacietum lentisci; 7 Bupleuro 
dianthifolii-Scabiosetum limonifoliae.
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Along the landward gradient, the Limonietum tenuiculi is replaced by Senecioni 
bicoloris-Helichrysetum messerii is found next, characterized by the silvery cushions of 
the dominant species. This plant community is more frequent along the north-east 
facing coast, in the upper part of the coastal cliffs, forming an ecotone between the 
halo-tolerant vegetation and the coastal garrigue or other inland vegetation.

Senecioni bicoloris-Helichrysetum messerii (After Brullo and Marcenò 1983: 
tab. 2, rels 1–10) – Marettimo, a little beyond the cemetery: 10 m., 8°, NE, 50 m². 
Diagnostic species: Helichrysum panormitanum subsp. messeriae V, Jacobaea maritima 
subsp. sicula V, Polycarpon tetraphyllum subsp. alsinifolium V. Characteristics of alli-
ance, order and class: Daucus carota subsp. drepanensis V, Crithmum maritimum V, 
Lotus cytisoides V, Reichardia picroides var. maritima IV, Catapodium balearicum IV, 
Plantago macrorhiza V, Limonium tenuiculum IV, Anthemis secundiramea IV, Senecio 
aegadensis IV, Silene sedoides III, Thymelaea hirsuta I. Other species: Dactylis glomerata 
subsp. hispanica V, Hyoseris radiata V, Euphorbia segetalis IV, Catapodium balearicum 
IV, Trifolium scabrum III, Brachypodium distachyon III, Stachys romana III, Parapholis 
incurva II, Erica multiflora III, Catapodium rigidum III, Romulea bulbocodium II, Li-
num strictum II, Carlina sicula II, Pallenis spinosa I, Coronilla valentina subsp. glauca 
I, Euphorbia dendroides I, Limbarda crithmoides subsp. longifolia II, Bellis annua II, 
Pistacia lentiscus I.

The southern slopes of Punta Bassana, characterised by clay-limestone substrates, 
are rather xeric and strongly affected by dry southerly winds, particularly the sirocco. 
These are colonized by a low scrub dominated by Periploca angustifolia and Euphorbia 
dendroides, accompanied by a few other species of the order Pistacio-Rhamnetalia alat-
erni and of the class Quercetea ilicis, as shown in the relevé below.

Periploco angustifoliae-Euphorbietum dendroidis – Punta Bassana (37°57'01"N, 
12°04'50"E): 81 m, 30°, S, 40%, 100 m². Diagnostic species: Periploca angustifolia 3, 
Euphorbia dendroides 2. Characteristics of alliance, order and class: Teucrium fruticans 
1, Olea europaea var. sylvestris 1, Clematis cirrhosa +, Ruta chalepensis +. Other species: 
Salvia rosmarinus 2, Erica multiflora 2, Micromeria graeca subsp. fruticulosa +, Dactylis 
glomerata subsp. hispanica +, Squilla pancration +.

An aspect of degradation of the above-mentioned maquis is represented by a 
thinned garrigue, which can be ascribed to the Micromerio fruticulosae-Ericetum multi-
florae (Fig. 8e); a relevé of this vegetation is reported below.

Micromerio fruticulosae-Ericetum multiflorae var. typicum – Ridge of Punta 
Bassana (37°57'04"N, 12°04'49"E): 86 m, 30°, SSE, 40%, 40 m². Diagnostic spe-
cies: Salvia rosmarinus 3, Erica multiflora 2, Micromeria graeca subsp. fruticulosa +, 
Characteristics of alliance, order and class: Fumana thymifolia 1, Cuscuta epithymum 
+, Phagnalon rupestre +. Other species: Pistacia lentiscus 1, Glandora rosmarinifolia +.

Moving along the path that leads from Punta Bassana towards Carcaredda (180 m 
a.s.l.) and proceeding along the base of Pizzo Spirone (333 m a.s.l.) towards Contrada 
Chiappera, it is possible to observe some Pinus halepensis woods. This forest vegetation 
grows on rather steep slopes, essentially consisting of partially consolidated, frequently 
eroded, carbonatic screes. It develops mainly within the thermo-Mediterranean dry 
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to subhumid bioclimatic belt and falls within the series of Erico multiflorae-Pineto ha-
lepensis sigmetum, whose more mature aspect is represented by Erico multiflorae-Pine-
tum halepensis, an association renamed by Pesaresi et al. (2017), which was previously 
attributed by Brullo et al. (2008) to Pistacio lentisci-Pinetum halepensis De Marco et 
Caneva 1985. It is a basiphilous pine forest, rich in Pistacia lentiscus in the under-
growth. Small nuclei of this association that survived the deforestation are currently 
located in the north-eastern part of the island, encompassing Pigna and Spartivalle 
districts. However, most of the vegetation dominated by Pinus halepensis can be traced 
back to forest plantations carried out in the 1970s. These artificial forests turned into 
mature, self-reproducing naturalised woods, as can be seen along the aforesaid trails. 
Indeed, these reforestations show a relatively rapid recovery of P. halepensis, favoured 
by the intense dissemination that has gradually brought about its advancement in the 
garigues and maquis belonging to the same vegetation series.

Erico multiflorae-Pinetum halepensis (After Scuderi 2002, tab. 11, rels 1–5 sub 
Pistacio lentisci-Pinetum halepensis) – Diagnostic species: Pinus halepensis V, Salvia ros-
marinus V. Erica multiflora IV, Globularia alypum V, Other species: Pistacia lentiscus IV, 
Cistus creticus subsp. creticus IV, Coronilla valentina subsp. glauca IV, Arisarum vulgare 
IV. Carex hallerana III, Ruta chalepensis I, Daphne gnidium I, Micromeria graeca subsp. 
fruticulosa I, Leontodon tuberosus III, Ophrys gr. fusca I, Orchis italica I, Hexaphylla ru-
pestris I, Colchicum cupani I.

Syntaxonomical note – According to Pesaresi et al. (2017) and Bonari et al. 
(2021), the Erico multiflorae-Pinetum halepensis must be arranged in the order Pineta-
lia halepensis of the class Pinetea halepensis. It includes the vegetation dominated by 
Pinus halepensis of several localities of the Italian territory, such as Pantelleria (Brullo 
et al. 1977; Gianguzzi 1999a, 1999b), south-eastern Sicily (Bartolo et al. 1978, 1985), 
Apulia (De Marco et al. 1985), and Sardinia at Porto Pino (De Marco et al. 1985). 
The class-level classification of Mediterranean pine forests is still a matter of debate. 
An official proposal for the addition of the class Pinetea halepensis Bonari et Chytrý in 
Bonari et al. (2021) to the syntaxonomic scheme of the EuroVegChecklist (from now 
on EVC) (Mucina et al. 2016) was officially advanced in 2021.

Among the main reasons why the authors of the proposal consider it appropriate 
to place Mediterranean pine forests in a different class from Quercetea ilicis is that there 
would be a better match in remote sensing of vegetation and land-cover classifications 
leading to a better correspondence with the broadly used systems of habitats or forest 
types, which usually, in the first place distinguish between broadleaved and coniferous 
forests. This proposal was critically evaluated by a panel of experts selected by the Euro-
pean Vegetation Classification Committee who have highlighted some critical issues in 
the research paper (Bonari et al. 2021) where the new class Pinetea halepensis was pro-
posed. Among the weak points, which according to the Commission require further 
study and a broader discussion within the EVC, we mention the following: i) the lack 
of true diagnostic species in the new class that are not already classified as characteristic 
species of other classes or orders, especially Quercetea ilicis and Pistacio-Rhamnetalia 
alaterni; ii) the inclusion in the statistical analysis of both natural pine forests and 
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putative old anthropogenic pine plantations, which would, at least partially, contra-
vene the very concept of “plant community” composed of species ecologically coher-
ent with the site where they live and distributed in the arrangement they themselves 
established; iii) a too broad tree layer coverage range (>15%) which in fact would lead 
to include different macro-vegetation types, such as forests, shrublands and (wooded) 
grasslands and garrigues in the same syntaxonomic class; iv) a lack of homogeneity 
with the current EVC framework where there are already other alliances and orders re-
lated to conifer forests that are currently classified within classes dominated by broad-
leaved tree species (evergreen or deciduous). The final decision on this proposal via a 
vote will take place during 2023. To date, both Biondi et al. (2014) and Mucina et al. 
(2016) classify the Pinus halepensis forests characterized by a rich Pistacio-Rhamnetalia 
evergreen sclerophyllous understorey in the order Pinetalia halepensis and in the class 
Quercetea ilicis, due to the occurrence of several sclerophyllous shrubs of this class in 
the undergrowth of pine forests. Given the almost total absence on Marettimo of spe-
cies of the class Crataego-Prunetea – as well as of Cytisus infestus, often dominant in the 
Sicilian coasts – the pine forest edge is formed by garrigues of Micromerio fruticulosae-
Ericetum multiflorae, which are represented not only in their typical aspect, but also in 
the variants with Thymbra capitata, Cistus monspeliensis and Ampelodesmos mauritanicus 
framed in the alliance Polygalo preslii-Ericion multiflorae (class Ononido-Rosmarinetea). 
In addition to the typical stands (with Globularia alypum and Coronilla valentina sub-
sp. glauca), linked precisely to the Pinus halepensis vegetation series – a relevé of which 
is reported below – a number of other variants occur on the island, in particular those 
with Thymbra capitata, Cistus monspeliensis, and Ampelodesmos mauritanicus.

Micromerio fruticulosae-Ericetum multiflorae var. typicum – Marettimo, Con-
trada Carcaredda (37°57'14"N, 12°04'34"E): 189 m, 25°, SSE, 80 m². Diagnostic 
species: Salvia rosmarinus 4, Micromeria graeca subsp. fruticulosa 1, Erica multiflora +, 
Globularia alypum 1, Coronilla valentina subsp. glauca +. Characteristics of alliance, 
order and class: Ononis minutissima +, Cistus monspeliensis 1, Phagnalon saxatile +, Cis-
tus creticus subsp. creticus +. Other species: Pistacia lentiscus 2, Hyparrhenia hirta subsp. 
hirta 2, Brachypodum retusum 2, Avena barbata 2, Scorpiurus subvillosus 1, Ruta cha-
lepensis +, Euphorbia dendroides +, Catapodium rigidum +, Carex hallerana +, Coronilla 
scorpioides +, Trachynia distachya +, Leontodon tuberosum +, Linum strictum +, Arisarum 
vulgare +, Hypochoeris achyrophorus +, Melica minuta +, Lysimachia loeflingii +, Allium 
ampeloprasum r, Gladiolus byzantinus r.

Another forest edge vegetation related to the P. halepensis series is represented by 
a low scrub of oleaster and Pistacia lentiscus, of which two relevés are reported below.

Oleo sylvestris-Pistacietum lentisci s.l. – Marettimo, Contrada Chiappera 
(37°57'33"N, 12°04'24"E): 220 m, 15°, E, 100 m². Diagnostic species: Pistacia 
lentiscus 4, Characteristics of alliance, order and class: Euphorbia dendroides 2, Daphne 
gnidium +, Ruta chalepensis +, Arisarum vulgare 1, Stachys major +, Rubia peregrina 
+, Carex hallerana +, Other species: Erica multiflora 3, Cistus creticus subsp. creticus 
2, Melica minuta 2, Coronilla valentina 1, Cistus monspeliensis 1, Allium subhirsutum 
1, Salvia rosmarinus +, Phagnalon saxatile +, Ferula communis +, Daucus carota +, 
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Sonchus tenerrimus +, Jacobaea maritima subsp. sicula +, Poterium sanguisorba subsp. 
balearicum +, Ampelodesmos mauritanicus +, Lysimachia arvensis r, Dactylis glomerata 
subsp. hispanica r, Centranthus calcitrapae r, Anemone hortenis r, Ononis mitissima r.

Oleo sylvestris-Pistacietum lentisci s.l. – Marettimo, near the cemetery 
(37°57'32"N, 12°04'40"E): 52 m, 50°, NE, 40 m². Diagnostic species: Pistacia lentiscus 
5, Characteristics of alliance, order and class: Euphorbia dendroides 1, Ruta chalepensis 
1, Arisarum vulgare +, Rubia peregrina 1. Other species: Erica multiflora +, Coronilla 
valentina 2, Ferula communis +, Sonchus tenerrimus +, Jacobaea maritima subsp. sicula 
1, Magydaris pastinacea 2, Clinopodium nepeta +, Brachypodium retusum +, Reichardia 
picroides +, Phagnalon saxatile +, Sonchus bulbosus +, Dactylis glomerata subsp. hispanica 
+, Galactites tomentosus +, Galium murale +, Cynoglossum creticum +, Melica minuta +.

Syntaxonomical note – The maquis with P. lentiscus is quite widespread in the 
Mediterranean region, where various associations are reported, such as Oleo-Pistacie-
tum lentisci Molinier 1954, Cneoro-Pistacietum lentisci O. Bolos et R. Molinier (1969) 
1984, and Myrto-Pistacietum lentisci (Molinier 1954 em. O. Bolos 1962) Rivas-Mar-
tinez 1975, the latter occurring also on Marettimo.

Excursion to Marettimo II (25 April 2022): Case Romane, Mt. Fal-
cone and north-eastern coastal stretch

Above the village of Marettimo, along the initial part of a paved track leading to the lo-
cality named Case Romane, there are compact limestone outcrops colonized by a sparse 
garrigue dominated by Thymbra capitata. This vegetation can be considered a variant 
of the Micromerio fruticulosae-Ericetum multiflorae, a relevé of which is reported below.

Micromerio fruticulosae-Ericetum multiflorae var. with Thymbra capitata 
– Slightly above the Marettimo village (37°58'04"N, 12°04'14"E): 47 m, 25°, NE, 
85 m². Diagnostic species: Thymbra capitata 4, Erica multiflora 1, Salvia rosmarinus 
+, Micromeria graeca subsp. fruticulosa +. Characteristics of alliance, order and class: 
Globularia alypum 1, Coronilla valentina subsp. glauca +, Phagnalon saxatile +. Other 
species: Pistacia lentiscus 2, Stachys major 1, Arisarum vulgare 1, Bituminaria bituminosa 
1, Carlina sicula 1, Brachypodium distachyon 1, Euphorbia dendroides +, Jacobaea mar-
itima subsp. sicula +, Lonicera implexa +, Ruta chalepensis +, Leontodon tuberosum +, 
Anemone hortensis +, Fedia graciliflora +, Hypochoeris achyrophorus +, Linum strictum +, 
Linum usitatissimum subsp. angustifolium +, Rubia peregrina +, Euphorbia peplis +, Va-
lerianella dentata +, Macrobriza maxima +, Anthyllis vulneraria subsp. maura +, Reich-
ardia picroides +, Lysimachia arvensis +, Daphne gnidium +, Olea europaea var. sylvestris 
pl. +, Ampelodesmos mauritanicus +, Poterium sanguisorba subsp. balearicum +, Ferula 
communis +, Orchis italica +, Pallenis spinosa +.

Up to Case Romane (37°58'13"N, 12°03'51"E), an archaeological site where the 
main freshwater spring of the island gushes out, the vegetation can be referred to the 
P. halepensis forest series described in the previous itinerary. Further up, at 450–500 m 
a.s.l., whitin the Meso-Mediterranean sub-humid bioclimatic belt, the holm oak series 
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(Pistacio lentisci-Querco ilicis sigmetum) develops on carbonatic soils. The head of the 
series is represented by residual nuclei of holm oak woods (Pistacio lentisci-Quercetum 
ilicis), remnants of the intense deforestation that occurred in the past (Fig. 8d). These 
small forest patches, occurring also at Pianoro della Craparizza, Pizzo delle Fragole 
and between the localities Stincazzi and Scaturro, represent relict flaps of the primary 
forest, exploited in the past (up to the 1960s) for charcoal production. One of these 
nuclei was observed along the path, on the slope to the east of Pizzo Campana. It can 
be ascribed to the subassociation arbutetosum unedonis – one of the two recorded from 
the island – a relevé of which is reported below.

Pistacio lentisci-Quercetum ilicis subass. arbutetosum unedonis – Below Pizzo 
Campana (37°58'20"N, 12°03'30"E): 455 m, 25°, NE, 100 m². Diagnostic species: 
Quercus ilex 4, Pistacia lentiscus 1, Arbutus unedo 1. Characteristics of alliance, order 
and class: Dapne gnidium 1, Carex hallerana 1, Cyclamen repandum +, Ruta chalepensis 
+, Rubia peregrina +. Other species: Erica multiflora 4, Salvia rosmarinus 1, Micromeria 
graeca subsp. fruticulosa +, Cistus creticus subsp. creticus 1, Jacobaea maritima subsp. 
sicula +, Selaginella denticulata +, Hypochoeris laevigata +.

Aspects of holm oak woods with Arbutus unedo referred to the above-mentioned 
subassociation are also sporadically recorded in Sicily on leached carbonatic soils, as in 
the case of the cacuminal part of Monte Cofano (Gianguzzi and La Mantia 2008). On 
Marettimo, these holm oak woods are fringed by scrubland dominated by P. lentiscus, 
through degradation replaced by the Cistus salviifolius variant of the garrigue Microme-
rio fruticulosae-Ericetum multiflorae. A relevé of this garrigue, widespread over large 
areas in the upper part of Marettimo, is reported below.

Micromerio fruticulosae-Ericetum multiflorae var. with Cistus salviifolius – 
Below Pizzo Campana (37°58'33"N, 12°03'26"E): 480 m, 20°, NE, 85 m². Diagnostic 
species: Cistus salviifolius 3, Erica multiflora 3, Salvia rosmarinus 4, Micromeria graeca 
subsp. fruticulosa +. Characteristics of alliance, order and class: Globularia alypum 1, 
Cistus creticus subsp. creticus 1, Fumana thymifolia +. Other species: Pistacia lentiscus 1, 
Arisarum vulgare +, Trachynia distachya 1, Brachypodium retusum 1, Allium franciniae 
+, Carex halleriana +, Valantia muralis +, Leontodon tuberosum +, Anemone hortensis +, 
Fedia graciliflora +, Hypochoeris achyrophorus +, Colchicum bivonae +.

This garrigue is often compenetrated with a hemicryptophic vegetation dominated 
by Brachypodium retusum, particularly on steep stony slopes, that are covered by a veg-
etation similar to the one described as Brachypodio ramosi-Cistetum cretici from the Mt. 
Cofano area (Gianguzzi and La Mantia 2008; Gianguzzi et al. 2015).

In higher stands, near Pizzo Falcone, there is a holm-oak wood differentiated by the 
occurrence of Daphne sericea, a small shrub that is completely absent in Sicily, having on 
Marettimo the western limit of its range (Di Pietro 2001). This vegetation was described 
by Brullo and Marcenò (1983) as Daphno sericeae-Quercetum ilicis and considered the 
potential forest vegetation in the upper part of the island, which is linked to a regular 
moisture condensation regime, testified by frequent fogs. A relevé is reported below.

Daphno sericeae-Quercetum ilicis – Pizzo Falcone (37°58'41"N, 12°03'18"E): 544 
m, 25°, N, 100 m². Diagnostic species: Quercus ilex 3, Daphne sericea 1. Characteristics 
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of alliance, order and class: Pistacia lentiscus 1, Daphne gnidium +, Carex hallerana 1, 
Cyclamen repandum 1. Other species: Erica multiflora 2, Salvia rosmarinus 1, Cistus 
creticus subsp. creticus 1, Jacobaea maritima subsp. sicula +, Anemone hortensis +.

Syntaxonomic notes – The syntaxonomic arrangement of the holm oak woodlands 
of the island of Marettimo represents a still unresolved problem from a nomenclatural 
point of view. Brullo and Marcenò (1983) validly described the association Daphno 
sericeae-Quercetum ilicis, typical of the highest areas of Marettimo, where Quercus ilex 
took advantage of the frequent occurrence of fog and westerly humid winds. Two years 
later, the same authors in their fundamental work on the class Quercetea ilicis in Sicily 
(Brullo and Marcenò 1985b), described for western and southern Sicily a new thermo-
philous association of holm oak wood named Pistacio lentisci-Quercetum ilicis. In this 
paper, the authors included the Daphno sericeae-Quercetum ilicis that they had previ-
ously described for Marettimo in the ecological range of Pistacio lentisci-Quercetum ili-
cis, considering the latter association as a simple variant of the newly described Pistacio 
lentisci-Quercetum ilicis. In nomenclatural terms however, this kind of downgrading is 
not allowed by the code of phytosociological nomenclature (ICPN, Theurillat et al. 
2020). In fact, the name Daphno sericeae-Quercetum ilicis Brullo et Marcenò 1983 has 
nomenclatural priority over Pistacio lentisci-Quercetum ilicis Brullo et Marcenò 1985 as 
it was published two years earlier (principle IV of ICPN).

Clearly, the peculiar distribution range of Daphne sericea does not support the use 
of the name Daphno-Quercetum ilicis to represent the holm-oak woods of the whole of 
Sicily. In fact this species occurs on Marettimo but is missing in the rest of Sicily and in 
most of southern Italy. It then reappears further north along the Tyrrhenian coast from 
northern Campania to southern Tuscany as well as in Puglia (Gargano) and inland 
areas of Abruzzo and (sporadically) Molise. However, since the authors of these associa-
tions clearly stated that these two communities represent, in fact, different aspects of 
the same association, the name Pistacio lentisci-Quercetum ilicis automatically becomes 
the type of the earliest legitimate name (Art. 29c) that in this case is Daphno sericeae-
Quercetum ilicis. For this reason, the name Pistacio lentisci-Quercetum ilicis should be 
considered superfluous (Art. 18b). Brullo et al. (2008) tried to resolve the issue by 
describing the new subassociation Pistacio lentisci-Quercetum ilicis subass. daphnetosum 
sericeae exclusively for the island of Marettimo. However, also in this case, since the 
authors chose, as nomenclatural type of the new subassociation daphneetosum sericeae, 
the same relevé (rel. 2 of tab. 6) already used by Brullo and Marcenò (1983) to typify 
the Daphno sericeae-Quercetum ilicis, there is once again a reunion of syntaxa at the 
same rank (Pistacio-Quercetum vs. Daphno-Quercetum), with nomenclatural priority for 
Daphno sericeae-Quercetum ilicis for the above reasons. The possible solutions to this 
question are essentially two. The first leads to consider the Daphno-Quercetum ilicis as 
restricted solely to Marettimo by virtue of the particular bioclimatic and biogeographic 
conditions that characterize this island and to separate it from the Pistacio-Quercetum 
ilicis, which is widespread in the whole of Sicily and probably in other areas of southern 
Italy. The second solution is to refer to Art. 52 of the 4th edition of the ICPN and to 
propose to the Committee for Change and Conservation of Names (CCCN) the adop-
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tion of Pistacio lentisci-Quercetum ilicis as nomen conservandum over its earlier hetero-
typic name (syntaxonomic synonym) Daphno sericeae-Quercetum ilicis. While waiting 
for this proposal to be officially advanced and for the whole process of acceptance to 
be completed, the only possible syntaxonomic reference for this paper, in agreement 
with the ICPN, is the name Daphno sericeae-Quercetum ilicis Brullo et Marcenò 1984.

The summit of Pizzo Falcone (Fig. 6), sloping steeply towards the coast, dominates 
the whole island. The imposing cliffs on the northern side host a luxuriant rupicolous 
vegetation, which is also well represented elsewhere on the island (Pizzo del Capraro, 
Pizzo Lisandro, as well as the areas of Libbano, Bassano, Orru Chiàppara, etc.). These 
cliffs, especially those facing north and north-east, are rich in endemites and species of 
relevant taxonomic and phytogeographic value. The chasmophytic vegetation of Ma-
rettimo was referred by Brullo and Marcenò (1979) to the Bupleuro-Scabosetum limoni-
foliae, association framed into the alliance Dianthion rupicolae (Asplenietalia glandulosi, 
Asplenietea trichomanis).

Bupleuro dianthifolii-Scabiosetum limonifoliae (After Brullo and Marcenò 
1983: tab. 7, rels 1–16) – Diagnostic species: Bupleurum dianthifolium V, Helichrysum 
panormitanum subsp. messeriae V, Oncostema ughii V, Thymus richardii subsp. nitidus 
II. Characteristics of alliance, order and class: Seseli bocconei V, Iberis semperflorens V, 
Hexaphylla rupestris V, Pseudoscabiosa limonifolia IV, Glandora rosmarinifolia IV, Di-
anthus rupicola subsp. rupicola IV, Brassica macrocarpa II, Melica minuta II, Parietaria 
lusitanica II, Atamantha sicula I. Hypochoeris laevigata IV, Polypodium cambricum II, 
Asplenium ceterach II, Sedum dasyphyllum s.l. II, Umbilicus rupestris I, Ranunculus spica-
tus subsp. rupestris I. Other species: Erica multiflora V, Jacobaea maritima subsp. sicula 
VI, Micromeria graeca subsp. fruticulosa IV, Salvia rosmarinus III, Lonicera implexa II, 
Euphorbia dendroides II, Allium subhirsutum II, Hyoseris radiata I, Valantia muralis I, 
Cistus creticus subsp. eriocephalus I, Carex halleriana I, Selaginella denticulata I, Pista-
cia lentiscus I, Petrosedum sediforme I, Lagurus ovatus subsp. vestitus I, Quercus ilex I, 
Daphne sericea I, Lobularia maritima I, Galium corrudifolium I.

Just below the summit of Pizzo Falcone (Fig. 8c), a branch of the main downhill 
path (37°58'41"N, 12° 03'17"E; 543 m) leads to Punta Troia (Fig. 8a). Here there are 
dense garrigues referable to Micromerio fruticulosae-Ericetum multiflorae, sometimes 
mixed with Brachypodium retusum grassland, differentiated by the occurrence of Cor-
onilla valentina subsp. glauca, belonging to the Coronillo glaucae-Brachypodietum retusi 
(Brullo et al. 2010).

Coronillo glaucae-Brachypodietum retusi (After Brullo et al. 2010: tab. 15, rels 
1–2) – Diagnostic species: Coronilla valentina subsp. Glauca 2, Brachypodium retusum 2. 
Characteristics of alliance, order and class: Ferula communis 2, Ampelodesmos mauritanicus 
1, Hyoseris radiata 1, Phagnalon saxatile 1, Hyparrthenia hirta subsp. hirta 1, Dactylis glom-
erata subsp. hispanica 2, Carlina sicula 1. Other species: Avena barbata 1, Ruta chalepensis 
1, Cistus creticus subsp. eriocephalus 2, Micromeria fruticulosa 2, Arisarum vulgare 2.

These are secondary vegetation units pertaining to the holm oak series (Pistacio-
Querco ilicis sigmetum), as well as lower down to the Pinus halepensis series (Erico mul-
tiflorae-Pino halepensis sigmetum). While proceeding towards Contrada Rumurale, the 
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Figure 6. Marettimo Island: vegetation near the top of Monte Falcone (37°58'51"N, 12°03'06"E; 
632  m a.s.l.) – 1 Euphorbia dendroides community; 2 Bupleuro dianthifolii-Scabiosetum limonifoliae; 
3 Hedera helix community; 4 Daphno sericeae-Quercetum ilicis subass. arbutetosum unedonis; 5 Micromerio 
fruticulosae-Ericetum multiflorae var. with Cistus salviifolius.
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path crosses the valley of the Ficarello stream, overlooked by the rocky walls of Pizzo 
Falcone. This scenic route leads along the ridges of Pizzo Madonnuzza and descends to 
Contrada Libbano, where it is possible to observe very interesting stands of chasmo-
phytic vegetation, belonging to Bupleuro dianthifolii-Scabiosetum limonifoliae, notably 
rich in endemic species, such as Bupleurum dianthifolium, Oncostema ughii (Fig. 8b), 
Thymus reichardii subsp. nitidus, Helichrysum panormitanum subsp. messeriae, Brassica 
macrocarpa, Pseudoscabiosa limonifolia, Hexaphylla rupestris, Seseli bocconei, Dianthus 
rupicola, Iberis semperflorens, and Glandora rosmarinifolia among others.

Along the coast, the route returning to the town crosses a maquis dominated by 
Euphorbia dendroides, that can be referred to Rhamno alaterni-Euphorbietum dendroidis 
subass. rhamnetosum oleoidis (Fig. 7). A relevé of this vegetation is reported below.

Rhamno alaterni-Euphorbietum dendroidis subass. rhamnetosum oleoidis – 
Along the northeastern coast of Marettimo (37°58'23"N, 12°04'06"E): 27 m a.s.l., 
slope 18° NE, 40%, 100 m². Diagnostic species: Euphorbia dendroides 4, Olea europaea 
var. sylvestris 1, Rhamnus lycioides subsp. Oleoides 1. Characteristics of alliance, order 
and class: Pistacia lentiscus 3, Lonicera implexa 1, Ruta chalepensis 1, Stachys major +, 
Arisarum vulgare +. Other species: Erica multiflora 2, Ampelodesmos mauritanicus 2, 
Allium subhirsutum 2, Jacobaea maritima subsp. sicula 2, Micromeria graeca subsp. fru-
ticulosa +, Phagnalon saxatile +, Leontodon tuberosus +, Clinopodium nepeta +, Dactylis 
glomerata subsp. hispanica +, Squilla pancration +.

Towards the sea, within halo-subhalophilous associations, such as Limonietum ten-
uiculi and Senecioni bicoloris-Helichrysetum messerii, an interesting ephemeral vegeta-
tion dominated by Moraea sisyrinchium was in full bloom at the time of our visit. Based 
on the relevés carried out in these stands (Table 4), it is to be referred to a new asso-
ciation, proposed as Catapodio pauciflori-Moraeetum sisyrinchii Gianguzzi, Di Pietro, 
Fortini, Guarino, Mei, Rosati, Spampinato, Stinca ass. nov. hoc loco (holotypus: Table 
3, rel. 6, hoc loco), which belongs to the Plantagini-Catapodium balearici, an alliance 
of the class Stipo-Trachynetea distachyae. This coastal association, usually linked to out-
crops of carbonate rock with shallow red soils, can be considered a geographic vicariant 
of the Anthemido-Desmazerietum siculae Brullo 1985, from north-western Sicily, and 
of the Anthemido-Allietum lehmannii Brullo et Scelsi 1998 from southern Sicily.

Catapodio pauciflori-Moraeetum sisyrinchii Gianguzzi, Di Pietro, Fortini, Gua-
rino, Mei, Rosati, Spampinato, Stinca ass. nov. hoc loco (holosyntypus: Table 3, rel. 6, 
here designated).

Syntaxonomic framework – Class: Stipo-Trachynietea distachyae, order: Stipo-
Bupleuretalia semicompositi, alliance: Plantagini-Catapodion balearici.

Diagnostic species – Moraea sisyrinchium (dom.), Catapodium pauciflorum, Hy-
oseris baetica, Prospero hierae.

Structure and ecology – Thermophilous coastal vegetation with an early spring 
optimum, physiognomically dominated by Moraea sisyrinchium, growing together 
with various ephemeral herbaceous plants such as Anthemis secundiramea, Plantago 
coronopus, Catapodium pauciflorum, Bellis annua, Silene colorata, Hedypnois rhagadio-
loides, Medicago truncatula, Hypochoeris achyrophorus, Filago pygmaea, Plantago lagopus, 
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Figure 7. Marettimo Island: vegetation along the north-eastern coast, next to Case Martorana 
(37°58'22"N, 12°03'07"E; 21 m a.s.l.). – 1 Erico multiflorae-Pinetum halepensis; 2 Coronillo glaucae-
Brachypodietum retusi; 3 Micromerio fruticulosae-Ericetum multiflorae var. typicum; 4 Rhamno alaterni-
Euphorbietum dendroidis subass. rhamnetosum oleoidis; 5 Catapodio pauciflori-Moraeetum sisyrinchii ass. 
nova; 6 Senecioni bicoloris-Helichrysetum messerii; 7 Limonietum tenuiculi.
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Stachys romana, Trifolium scabrum, Valantia muralis. It develops in the gaps of the 
sub-halophilous vegetation Senecioni bicoloris-Helichrysetum messerii and of the coastal 
garrigue, on rocky outcrops covered with shallow red soil.

Bioclimate – Dry thermo-Mediterranean.
Distribution – Marettimo, along the coast.
Syntaxonomic notes – Moraea sisyrinchium is a typical south Mediterranean spe-

cies, widespread from the coastal territory of the Middle East to Spain. In Italy, this 
species occurs in southern regions and goes up along the Italian peninsula only on its 
western side, i.e., along the Tyrrhenian coasts of Campania, Lazio, and Tuscany. From 
a phytosociological point of view, Biondi et al. (2001) considered Moraea sisyrinchium 
a diagnostic species of the order Brachypodio-Dactyletalia hispanicae occurring as co-
dominant species in the Anthyllido vulnerariae-Kundmannietum siculae and in the Loto 
cytisoidis-Dactylidetum hispanicae subass. iridetosum sisyrinchi, described from northern 
Sardinia. The latter exhibits a certain ecological similarity to our Catapodio pauciflorae-
Moraeetum sisyrinchii, being both associations typical of marine terraces no longer dom-
inated by halophilous species. However, the Sardinian association exhibits an absolute 
dominance of Dactylis glomerata subsp. hispanica, which is instead extremely sporadic 
in the communities of Marettimo. Morea sisyrinchium is also described as co-dominant 
species in the Sileno sedoidis-Hymenolobetum revelieri, an association referred to the 
ephemeral communities of Saginetea maritimae (Frankenion pulverulentae) occurring 
along the Ionian rocky coasts of Puglia on silty-sandy substrates and in spatial contigu-
ity with Crithmo-Limonietea communities (Brullo and Giusso del Galdo 2003). The 
occurrence of Silene sedoides, Valantia muralis and Parapholis incurva and the physiog-
nomical importance of Plantago coronopus and Morea sisyrinchium (Figs 7 and 8f ) high-
light similarities with the association of Marettimo, although the latter exhibits a much 
higher floristic richness probably due to a lower occurrence of chloride salts in the soil. 
Finally, Moraea sisyrinchium is a highly frequent species in various associations described 
in Sicilian coastal areas and is currently included in the alliance Plantagini-Catapodion 
balearici (order: Stipo-Bupleuretalia semicompositi; class: Stipo-Trachynietea distachyae). 
As regards the phytosociological classification of Moraea sisyrinchium in other Mediter-
ranean countries, it must be pointed out that the association Irido sisyrinchii-Stipetum 
capensis Bolós et Molinier 1958 described for the Balearic Islands is the last stage of 
degradation of the Mediterranean maquis in coastal south-facing slopes affected by the 
moderating influence of the sea nearby (Bolós and Molinier 1958). In the southern 
part of the Iberian Peninsula, Moraea sisyrinchium is a high- frequency species in the 
Spergulo fallacis-Plantaginetum ovatae (Dana-Sanchez et al. 1999). These last two as-
sociations are framed in the alliance Stipion retortae (order: Brachypodietalia distachyi; 
class: Stipo-Trachynietea distachyae). However, Moraea sisyrinchium is a high-frequency 
species also in the Poo bulbosae-Onobrychidetum eriophorae Rivas Goday, Ladero et C. 
Rivas in Rivas Goday et Ladero 1970 and in the Trifolio subterranei-Plantaginetum ser-
rariae Martín et Galán in Galán, Morales et Vicente 2000, both classified in the class 
Poetea bulbosae (Rivas-Martinez et al. 2001). In Cyprus, Moraea sisyrinchium occurs 
abundantly in the open phrygana dominated by Sarcopoterium spinosum (Rikli 1946).
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Table 3. Catapodio pauciflorae-Moraeetum sisyrinchii (rel 1–6 exiting the village towards Punta Troia; rel 
7–10 near the cemetery).

Relevé No. 01 02 03 04 05 06 07 08 09 10
Altitude (m a.s.l.) 12 12 12 10 10 10 5 7 8 10
Slope (%) 10 1 8 8 25 20 5 7 8 10
Aspect N E E E N E N E E E
Area (m2) 4 4 4 4 4 4 4 3 4 3
Total cover (%) 50 85 95 90 90 90 90 95 85 80
Average vegetation height (cm) 9 10 13 10 12 13 10 12 12 12
Char. association
Moraea sisyrinchium 3 4 4 4 4 4 4 4 4 3
Hyoseris baetica + + 1 1 1 + + + + +
Prospero hierae + + +
Char. all. Plantagini-Catapodion balearici
Plantago coronopus + 3 3 2 . 2 + 1 3 +
Catapodium pauciflorum 1 + + + + + 1 + + +
Bellis annua . . + + + . . + . +
Char. ord. Stipo-Bupleuretalia semicompositi and cl. Stipo-Trachynietea distachyae
Silene colorata . 1 + 1 + 1 1 1 2 +
Hedypnois rhagadioloides 1 1 . + 1 + + . + +
Medicago truncatula + + . . + 1 2 1 1 3
Anthemis secundiramea . 1 + 3 + + 1 . + .
Hypochoeris achyrophorus 1 . . . + + + 1 . +
Filago pygmaea . . + 1 + 1 . + + +
Trifolium scabrum + + + + + 1 . . . .
Stachys romana + . + + + + . + . .
Plantago lagopus . . + . 2 . 2 2 + 1
Valantia muralis + . + + + + . . . .
Lotus edulis . . . . 1 . + + +
Trisetaria aurea . 2 . + . + . . . .
Convolvolus lineatus . . . . . 3 2 2
Linum strictum + . . + . . . . . .
Linaria reflexa . . . + + . . . . .
Trachynia distachya 2 . . . . . . . . .
Coronilla scorpioides 1 . . . . . . . . .
Linum usitatissimum subsp. angustifolium + . . . . . . . . .
Asteriscus aquaticus + . . . . . . . . .
Rumex bucephalophorus s.l. . . . . . + . . . .
Companions
Triticum neglectum 1 + 1 2 1 2 + 2 1 +
Lotus cytisoides 1 2 1 + 2 2 1 . . 1
Lolium rigidum s.l. . + + 1 + + + 1 . +
Daucus carota subsp. drepanensis . . 1 + 2 + 1 1 1 .
Euphorbia peplus 1 + + + + + . . . .
Reichardia picroides . . 1 + 1 + + . . .
Sonchus tenerrimus . . . + + . + + +
Euphorbia segetalis . . . + + + . . . +
Carlina sicula . . . . + + . . + 1
Anisantha madritensis + . . + + . . . . .
Lobularia maritima . . . + + . + . . .
Cuscuta sp. . . . . . . + + + .
Silene sedoides + . . . . . + . . .
Parapholis incurva . . + + . . . . . .
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Relevé No. 01 02 03 04 05 06 07 08 09 10
Convolvolus althaeoides . . . . + . . . + .
Salvia clandestina . . . . + . . . . +
Dactylis glomerata subsp. hispanica 1 . . . . . . . .
Bituminaria bituminosa + . . . . . . . . .
Avena barbata + . . . . . . . . .
Leontodon tuberosum + . . . . . . . . .
Lysimachia loeflingii + . . . . . . . . .
Orobanche minor . . . + . . . . . .
Medicago polymorpha . . . . + . . . . .
Carduus pycnocephalus . . . . + . . . . .
Carduus argyroa . . . . . . . . + .
Erodium cicutarium . . . . . . . . . +

Therefore, a wide range of possible interpretations for the classification of the Catapo-
dio pauciflorae-Moraeetum sisyrinchii is available (see synoptic Table 4). On the other hand, 
this community represents a peculiar syntaxonomic issue, since, as far as we know, associa-
tions with absolute dominance of Moraea sisyrinchium have not been described to date.

In our opinion, the syntaxonomic classification of Catapodio pauciflorae-Moraeetum 
sisyrinchii at the class rank cannot ignore the life form spectrum of all the species that 
compose this association (Table 3). Therophytes prevail based on simple presence and 
frequency, whereas perennial species are dominant in the spectrum based on cover values. 
Obviously, Moraea sisyrinchium plays a major role in determining the largely prevailing 
perennial life form based on cover values. However, this dominance would be maintained 
(albeit only slightly) even if Moraea sisyrinchium had a cover-abundance index of “1” (in-
stead of “3” or “4”) testifying a non secondary role of perennial species in the community. 
Accordingly, the most plausible syntaxonomic solution would be to consider the Cata-
podio pauciflorae-Moraeetum sisyrinchii as putatively assignable to a class characterized by 
perennial communities. Having this in mind and following the EuroVegChecklist (EVC) 
framework (Mucina et al. 2016), we should classify this association in the class Lygeo sparti-
Stipetea tenacissimae Rivas-Mart. 1978, in the order Cymbopogoni-Brachypodietalia ramosi 
Horvatic 1963 and in the alliance Reichardio maritimae-Dactylidion hispanicae Biondi et 
al. 2001. The latter alliance is indeed defined as including thermo-Mediterranean subh-
alophilous perennial grasslands in wind-swept habitats on calcareous soils of the Tyrrhe-
nian and Ionian seas. This classification shares the one proposed by Biondi et al. (2001) 
for northern Sardinia where this alliance was included in the Brachypodio-Dactylidetalia 
hispanicae (syn. of Cymbopogoni-Brachypodietalia in EVC) but in the class Artemisietea 
vulgaris. However, the latter classification, especially if considered at the order and class 
ranks, would seem more appropriate for perennial communities (or mixed annual-per-
ennial communities) dominated by cespitose hemicryptophytes (e.g., Hyparrhenia hirta 
subsp. hirta, Brachypodium retusum, Dactylis glomerata subsp. hispanica). This does not 
appear to be the case in Marettimo. On the other hand, the classification in the Poetea 
bulbosae does not seem plausible, at least at the biogeographic level, as this class is centered 
in the Iberian Peninsula. Moreover, the previously mentioned Spanish communities cur-
rently ascribed to this class are not limited to coastal districts but are widespread also in 
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Table 4. Simplified synoptic table of plant communities with high frequency of Moraea sisyrinchi-
um from the Mediterranean region (species occurring in less than three columns are omitted, unless 
characteristic of the association). Cl. Stipo-Trachynietea [ord. Stipo-Bupleuretalia semicompositi, 
all. Plantagini-Catapodium marini (1–8) and. Onobrychido-Ptilostemion stellati Brullo, Scelsi et 
Spampinato 2001 (9–10)]: 1) Catapodio pauciflorae-Moraeetum sisyrinchii ass. nova (Table 3, hoc loco); 
2) Anthemido secundirameae-Desmazerietum siculae Brullo 1985 (after Barbagallo et al. 1979 – Sicily: 
Mount Cofano, sub aggr. a A. secundiramea and Desmazeria sicula); 3) Antemido secundirameae-Allietum 
lehmannii Brullo et Scelsi 1996 (after Brullo and Scelsi 1996, tab. 5, – Sicily: Vendicari and Sampieri); 
4) Onobrychido-Psiluretum incurvi Brullo et Scelsi 1996 (after Brullo and Scelsi 1996, tab. 6 – Sic-
ily: Vittoria, Nipitella and Castelluccio); 5) Filagini-Daucetum lopadusani Bartolo, Brullo, Minissale et 
Spampinato, 1988 (after Bartolo et al. 1988, tab. 20 – Sicily: Lampedusa Island); 6) Allietum lojaconoi 
Brullo 1985 (after Brullo 1985, tab. 9, Malta and Gozo); 7) Allietum lojaconoi Brullo 1985 subass. 
typicum, subass. anthemidetosum urvilleanae and subass. linetosum tryginum Brullo et al. 2020 (after 
Brullo et al. 2020, tab. 14.4 – Malta and Gozo); 8) Silenetum melitensis Brullo, Brullo, Cambria et 
Giusso del Galdo 2020 (after Brullo et al. 2020, tab. 14.1 – Malta, Gozo and Comino); 9) Ptilostemono-
Bupleuretum gracilis Brullo, Scelsi et Spampinato 2001 (after Brullo et al. 2001, tab. 107 – Calabria: 
Aspromonte); 10) Parapholido incurvae-Aizoetum hispanicae Brullo, Scelsi et Spampinato 2001 (after 
Brullo et al. 2001, tab. 111 – Calabria: Aspromonte). Cl. Stipo-Trachynietea [ord. Trachynetalia 
distachiae Rivas-Martínez 1978, all. Trachynion distachyae Rivas-Mart. 1978 (11–12) and Stipion 
retortae O. de Bolòs 1957 (13–14)]: 11) Vulpio ligusticae-Trisetarietum aureae Brullo 1975 (after Brullo 
et al. 2020, tab. 14.2 – Malta and Gozo); 12) Thero-Sedetum coerulei subass. sedetosum caespitosi Brullo 
1975 (after Brullo et al. 2020, tab. 14.1, rel. 1–14 – Gozo and Comino); 13) Irido-Stipetum retortae 
[after O. Bolòs and Molinier 1958 tab. 11 – Maiorca Island (= Irido sisyrinchii-Stipetum capensis O. 
Bolòs et Molinier 1958)]; 14) Spergulo fallacis-Plantaginetum ovatae Dana Sanchez, Rodriguez-Tamayo 
et Mota Poveda 1999 (after Dana Sanchez et al. 1999 tab. 11 – Spain: Almeria). Cl. Poetea bulbosae 
Rivas Goday et Rivas-Mart. in Rivas-Mart. 1978 (ord. Poetalia bulbosae Rivas Goday et Rivas-Mart. 
in Rivas Goday et Ladero 1970, all. Trifolio subterranei-Periballion minutae Rivas Goday 1964): 15) 
Poo bulbosae-Trifolietum subterranei subass. plantaginetosum serrariae Sciandrello, D’Agostino. et Minis-
sale 2013 (after Sciandrello et al. 2013, tab. 4, rel. 20–28 – Sicily: Taormina). Cl. Saginetea maritimae 
Westhoff et al. 1962 (ord. Frankenietalia pulverulentae Rivas-Mart. ex Castroviejo et Porta 1976, all. 
Frankenion pulverulentae Rivas-Mart. ex Castroviejo et Porta 1976): 16) Sileno sedoidis-Hymenolobe-
tum revelieri Brullo et Giusso 2003 (after Brullo and Giusso 2003, tab. 1 rel.1–9 – Puglia: Taranto, Lido 
Gandoli). Cl. Artemisietea vulgaris Lohmeyer et al. in Tx. ex von Rochow1951 (ord. Brachypodio 
ramosi-Dactyletalia hispanicae Biondi, Filigheddu et Farris 2001, all. Thero-Brachypodion ramosi 
Br.-Bl. 1925): 17) Loto cytisoidis-Dactyletum hispanicae subass. dactyletosum hispanicae Biondi, Filighed-
du et Farris 2001 and subass. iridetosum sisyrinchii Biondi, Filigheddu et Farris 2001 (after Biondi et al. 
2001, tab. 46 – Sardinia: Nurra); 18) Anthyllido vulnerariae-Kundmannietum siculae Biondi, Filigheddu 
et Farris 2001 (after Biondi et al. 2001 tab. 45 – Sardinia: Nurra).

Column number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number of relevés 10 5 15 6 20 6 22 10 8 14 8 14 3 15 10 9 8 5

Guide species
Moraea sisyrinchium 100 100 100 100 55 100 100 100 75 71 100 73 66 52 100 100 62 80
Characteristic species of association
Hyoseris lucida subsp. taurina 100 . . . . . . . . . . . . . . . . .
Prospero hierae 30 . . . . . . . . . . . . . . . . .
Desmazeria sicula . 100 . . . . . . . . . . . . . . . .
Daucus carota subsp. 
drepanensis

. 100 . . 100 . . . . . . . . . . . . .
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Column number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number of relevés 10 5 15 6 20 6 22 10 8 14 8 14 3 15 10 9 8 5

Lonas annua . 100 . . . . . . . . . . . . . . . .
Allium lehmannii . 100 100 . . . . . . . . . . . . . . .
Anthemis secundiramea 70 100 100 . . . . . . . . . . . . . . .
Onobrychis caput-galli . . 20 100 . . . . 5 42 . . . . . . . .
Festuca incurva . . . 100 . . . . . . . . . . . .
Logfia lojaconoi . . . . 95 . . . . . . . . . . . . .
Diplotaxis scaposa . . . . 90 . . . . . . . . . . . . .
Linaria reflexa subsp. lubbockii . . . . 75 . . . . . . . . . . . . .
Allium lojaconoi . . . . 100 100 . . . . . . . . . . .
Linum trigynum . . . . . 23 . . . . . . . . . . .
Silene melitensis . . . . . . 100 . . . . . . . . . .
Bupleurum semicompositum . . . . . . . 100 7 . . . . . . . .
Aizoanthemopsis hispanicum . . . . . . . . . 100 . . . . . . . .
Festuca danthonii subsp. 
danthonii

. . . 100 . . . . 25 . 100 . . . . . . .

Trisetaria aurea 30 . . . . 49 23 . . . 100 27 . . . . . .
Sedum caeruleum . . . . . . . . . . . 100 . . . . . .
Sedum caespitosum . . . . . . . . . . . 47 . . . . . .
Spergularia flaccida . . . . . . . . . . . . . 100 . . . .
Plantago ovata . . . . . . . . . . . . . 73 . . . .
Herniaria cinerea . . . . . . . . . . . . . 73 . . . .
Spergularia diandra . . . . 5 . . . . . . . . 73 . . . .
Poa bulbosa . 40 . . . . 27 . 25 . 50 53 . . 100 . . .
Plantago serraria . . . . . 49 54 . . . . . . . 100 . . .
Trifolium subterraneum . . . . . . . . . . . . . . 100 . . .
Onobrychis aequidentata . . . . . . . . . . . . . . 100 . . .
Hornungia procumbens subsp. 
revelierei

. . . . . . . . . . . . . . . 100 . .

Silene sedoides subsp. sedoides 20 . . . . . . . . . . . . . . 100 . .
Gaudinia fragilis . . . . . . . . . . . . . . . . 75 .
Carex flacca subsp. 
erythrostachys

. . . . . . . . . . . . . . . . 50 80

Pancratium illyricum . . . . . . . . . . . . . . . . 25 20
Crocus minimus . . . . . . . . . . . . . . . . 62 .
Kundmannia sicula . . . . . . . . . . . . . . . . . 100
Anthyllis vulneraria . . . . . . . . . . . . . . . . . 100
Char. All. Onobrychido-Ptilostemion stellati (*) Plantagini-Catapodion balearicae (°) and Ord. Stipo-Bupleuretalia 
semicompositi
Medicago littoralis . 80 92 . 60 100 91 100 25 92 38 27 33 26 . . 25 .
Anisantha fasciculata subsp. 
fasciculata

. 80 59 100 60 83 62 50 100 92 . . . . 20 . . .

Bellis annua° 50 80 59 . . 49 45 50 . . 25 53 33 . . . . .
Asteriscus aquaticus 10 20 92 100 100 100 49 . . . . 20 19 . . . .
Lagurus ovatus subsp. vestitus° 100 60 . . 40 49 27 60 . . . 27 . . . . 62 .
Catapodium balearicum° . 100 92 . 100 100 100 100 . . . 100 . . . 100 . .
Convolvulus lineatus 30 20 . . 85 83 59 . . . . . . . . . . .
Crupina crupinastrum . 60 . 83 . 49 14 . . . . . 33 . . . . .
Atractylis cancellata . 100 . . . . . . 88 28 . . 100 32 . . . .
Romulea variicolor° . . . . . . 91 100 . . 50 87 . . . . . .
Echium parviflorum . 60 . . 35 . 32 . . . . . . . . . . .
Anthemis secundiramea . . . . . . 36 100 . . . 20 . . . . . .
Spergularia marina . . . . . . 14 50 . . . . . . . . . .
Filago eriocephala* . . . . . . . . 100 14 . . . . . . . .
Ptilostemon stellatus* . . . . . . . . 12 49 . . . . . . . .
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Column number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Number of relevés 10 5 15 6 20 6 22 10 8 14 8 14 3 15 10 9 8 5

Char. Cl. Stipo-Trachynietea distachyae
Brachypodium distachyon 10 100 . 49 100 100 75 40 88 71 100 53 100 6 40 . . .
Hypochaeris achyrophorus 60 60 79 66 75 66 49 90 38 . 62 27 100 . 70 . . .
Linum strictum 20 20 53 83 70 66 32 30 100 14 75 40 100 . . . . .
Euphorbia exigua subsp. exigua . 40 86 83 85 49 49 . 12 14 75 47 100 6 50 . . .
Hedypnois rhagadioloides . 100 66 . 50 100 62 80 12 . 25 27 33 52 20 . . .
Catapodium rigidum . 80 72 . 40 100 41 40 62 14 62 53 100 . 40 . . .
Stipellula capensis . 100 . 100 25 83 59 100 12 . 100 20 100 46 30 . . .
Trifolium scabrum 60 80 53 83 20 100 62 . 88 . 62 67 . . 70 . . .
Valantia muralis 40 100 100 . 20 66 36 . . . 38 40 100 . . 40 . .
Filago pygmaea 70 100 92 . 95 49 75 . . . 75 73 . . . 10 . .
Hyoseris scabra . . 13 66 55 17 36 . 12 . 50 47 . . 70 . . .
Lotus edulis 40 40 . 66 45 . 32 . 12 . 50 . 33 . . . . .
Medicago minima . 40 . . . 49 36 . 25 . 50 40 33 . 70 . . .
Plantago lagopus 60 . . . . 33 27 . . . 88 . 33 52 20 . . .
Anisantha rubens . 60 66 66 40 49 14 . . . . . . 39 . . . .
Trifolium stellatum . 60 . 100 49 32 . 38 . 62 . . . 80 . . .
Stachys romana 60 60 . . 70 . 18 . . . . . 66 . 50 . . .
Plantago afra . 10 . 66 65 . . . . . 62 27 66 . . . . .
Medicago monspeliaca . . . . 50 17 23 . . . 12 47 . 19 . . . .
Sedum rubens . 60 40 . . 49 18 . . . 47 . . . . . .
Filago pyramidata . 60 . . . 83 23 . . . . . 33 46 . . . .
Medicago truncatula 80 . . . . 66 32 . . . . 47 . . . . . .
Helianthemum salicifolium . 80 79 . . . . . . . . . . 13 100 . . .
Arenaria leptoclados subsp. 
leptoclados

. . . . . 66 18 . . . 12 47 . . . . . .

Silene colorata 90 . . . . . 23 . . . 62 . . . . . . .
Rumex bucephalophorus s.l. 10 . . . . . 18 . . . . . . . . . 12 .
Ononis ornithopodioides . 60 . . . 49 14 . . . . . . . . . . .
Sulla spinosissima . . 66 . 5 66 . . . . . . . . . . .
Char. Cl. Saginetea maritimae
Parapholis incurva 20 100 86 . 60 100 87 50 100 85 25 47 100 . . . . .
Plantago coronopus 90 100 100 . 100 100 87 100 . . . 53 70 26 . . . .
Char. Cl. Artemisietea vulgaris and ord. Brachypodio ramosi-Dactyletalia hispanicae
Reichardia picroides 50 80 . . 75 49 41 . . . . . 33 . . . 100 40
Dactylis glomerata subsp. 
hispanica

10 40 . . 49 27 30 . . . . . . . . 100 100

Lotus cytisoides 80 60 . . 20 . . . . . . . . . . . 88 100
Convolvulus althaeoides 20 . . . . . . . . . . 33 . . . 38 .
Daucus carota s.l. . . . . 49 18 . . . . . . . . . 100 .
Companions
Lysimachia arvensis . . . 33 25 . 18 . 25 21 . . 100 26 70 . . .
Triticum neglectum 100 . . . . 100 23 . . . 25 . . 19 60 . . .
Centaurium pulchellum subsp. 
pulchellum

. 80 47 . . 83 . 30 12 . . . . . . . . .

Scorpiurus muricatus . . . . 25 17 27 . . . 25 . . 6 . . . .
Medicago polymorpha 10 . . . . 49 14 . . . 38 . . . . . . .
Avena barbata 10 . . . . 33 14 . . . . . . . 50 . . .
Lolium rigidum s.l. 80 80 . . . . . 40 12 . . . . . . . .
Trigonella sulcata . 40 . . . . . . 62 21 12 . . . . . . .
Salvia verbenaca . . . 49 40 . . . . . 12 . . 6 . . . .
Rostraria cristata . . . . 49 32 . . . 25 33 . . . . . .
Micromeria microphylla . . . . . 33 14 . . . . . . 19 . . . .
Arisarum vulgare subsp. vulgare . . . . . . . . . . . 33 . . . 12 100
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inland areas. More convincing is the choice of the alliance Plantagini-Catapodion and of 
the order Stipo-Bupleuretalia semicompositi. On the other hand, some critical aspects linked 
to the heterogeneous coenological pattern of the Stipo-Bupleuretalia and their inclusion in 
Stipo-Trachynietea have already been reported by Di Pietro et al. (2021) and in the same 
EVC the displacement of the Stipo-Bupleuretalia in the class Saginetea maritimae is sug-
gested. However, in our opinion, the possibility to include the order Stipo-Bupleuretalia 
and related alliances in the class Saginetea maritimae deserves to be discussed further. As 
a matter of fact, a proper high-rank syntaxon to accommodate the Mediterranean plant 
communities dominated by small perennial species in an overall floristic context mainly 
characterized by therophytes is still lacking.

Excursion to Levanzo Island (26 April 2022): Levanzo, Baglio Florio, 
Cala Calcara, Contrada La Fossa, Pietre Varate.

The island of Levanzo (5.6 k m2) is 12 km away from Trapani and about 4 km from 
Favignana. It has a morphological structure defined by faults separating two north-
south trending limestone ridges, culminating respectively in the peaks named Pizzo 
del Monaco (278 m a.s.l.) and Pizzo del Corvo (201 m a.s.l.). Between these two peaks 
there is a wide depression known as La Fossa (69 m a.s.l.), once extensively cultivated. 
The coastline is not easily accessible, except on the north-western and south-eastern 
sides. Compared to the island of Marettimo, Levanzo is characterized by much drier 
overall environmental conditions. An intense agro-silvo-pastoral land use, performed 
until a few decades ago, has led to a general involution of the climactic series, partly 
altered by the introduction of allochthonous floristic elements.

Land use – The landscape, somewhat impoverished in its climactic vegetation, is 
largely dominated by open areas covered by low scrub, garrigue and grasslands, some-
times punctuated by small patches of coniferous reforestation.

Series and microgeoseries – Secondary plant communities related to the Sicil-
ian coastal, basiphilous, infra-thermo-Mediterranean dry series (Ruto chalepensis-Oleo 
sylvestris periploco angustifoliae sigmetosum) predominate. To these aspects, some mi-
crosigmeta relating to the rocky coasts and cliffs can be added.

Endemic and rare species – The vascular flora of the island consists of 468 taxa 
(Romano et al. 2006). The endemic flora consists of 15 taxa, none of which is exclusive 
to the island, such as Euphorbia papillaris, Logfia lojaconoi, Limonium bocconei, Limonium 
lojaconoi, Limonium ponzoi, Romulea linaresii, Carlina sicula subsp. sicula, Helichrysum 
panormitanum subsp. messeriae, Neotinea tridentata, Seseli bocconei, Dianthus rupicola 
subsp. rupicola, Iberis semperflorens, Matthiola incana subsp. rupestris, Ophrys apulica and 
Jacobaea maritima subsp. sicula. Other species of phytogeographical interest include some 
taxa that are completely missing from Sicily (e.g., Periploca angustifolia and Aristolochia 
navicularis), as well as Crocus longiflorus, here at the westernmost limit of its distribution 
range. Other rare elements, occurring also in the neighbouring Trapani coast (e.g., Rham-
nus lycioides subsp. oleoides, Hypericum pubescens), are present in the flora of Levanzo.



Lorenzo Gianguzzi et al.  /  Italian Botanist 16: 1–57 (2023)34

Figure 8. a View of the north-eastern side of Marettimo Island, with Punta Troia in the background 
b vegetation with Oncostema ughii, a paleoendemic species exclusively found on Marettimo c north-facing 
cliffs of Pizzo Falcone d residual stands of the pristine holm oak forest (Pistacio lentisci-Quercetum ilicis) 
on the slopes of Pizzo delle Fragole e the garrigue Micromerio fruticulosae-Ericetum multiflorae, widespread 
throughout the island f Morea sisyrinchium characterizing the Catapodio pauciflorae-Moraeetum sisyrinchii 
ass. nova.
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Sampled plant communities

From the village of Levanzo, near the post office, a path leads towards Cala Fredda 
across a synanthropic vegetation characterized by Agave sisalana (Fig. 10a), a remain-
der of ancient plantations locally used for fibre production, that nowadays tends to be 
recolonised by the local maquis. Later the Baglio Florio is reached, that is a farmhouse 
built by the Florio family, overlooking the broad plain known as ‘La Fossa’, once cul-
tivated with vineyards (Fig. 10b). From here an old path descends to the bay of Cala 
Calcara, crossing a wintergreen low maquis attributable to the Periploco-Euphorbietum 
dendroidis (Fig. 10c). This coenosis (of which two relevés are given below) is widespread 
throughout the island, and represents the climatophilous vegetation of the low and 
windy coasts of all the islands of the Channel of Sicily, including the Maltese Islands.

Periploco angustifoliae-Euphorbietum dendroidis – Rel. 1, La Fossa, on lime-
stone outcrops (37°59'27"N, 12°20'37"E): 63 m, 2°, S, 100%, 100 m². Diagnostic 
species: Pistacia lentiscus 4, Periploca angustifolia 3, Euphorbia dendroides 1. Charac-
teristics of alliance, order and class: Stachys major 2, Olea europaea var. sylvestris 1, 
Rubia peregrina +, Rhamnus lycioides subsp. oleoides +. Other species: Oloptum mili-
aceum 1, Ferula communis +, Asphodelus ramosus +, Hyparrhenia hirta subsp. hirta +, 
Galactites tomentosus +, Allium subhirsutum +. Lobularia maritima +.

Rel. 2, behind Isola, on limestone outcrops: 170 m, 5°, NNW, 100%, 100 m². 
Diagnostic species: Pistacia lentiscus 4, Periploca angustifolia 2, Euphorbia dendroides 3. 
Characteristics of alliance, order and class: Phillyrea latifolia 1, Stachys major 3, Aspara-
gus acutifolius 1, Rubia peregrina 1, Rhamnus lycioides subsp. oleoides +, Melica minuta 
subsp. latifolia 2, Arisarum vulgare 1. Other species: Erica multiflora 2, Gladiolus byzan-
tinus +, Allium subhirsutum +, Magydaris pastinacea +, Squilla pancration +, Brachypo-
dium retusum 1, Asphodelus ramosus 1, Dactylis glomerata subsp. hispanica +, Ammoides 
pusilla +, Jacobaea delphiniifolia +, Lotus edulis +, Crepis vesicaria +, Tapsia garganica +.

Due to degradation processes, the maquis is usually replaced by a xero-thermo-
philous grassland attributable to Hyparrhenietum hirto-pubescentis, of which a relevé is 
reported below.

Hyparrhenietum hirto-pubescentis – Above Cala Calcara (37°59'46"N, 
12°20'43"E): 58 m, 2°, S, 100%, 80 m². Diagnostic species: Hyparrhenia hirta subsp. 
hirta 5. Characteristics of alliance, order and class: Brachypodium retusum 3, Squilla 
pancration 1, Convolvolus altheoides 1, Asphodelus ramosus 1, Ferula communis +, Man-
dragora autumnalis +, Tapsia garganica +, Loncomelos narbonense +, Magydaris pasti-
nacea +, Aristolochia navicularis +. Other species: Smyrnium olusatrum 2, Trachynia 
distachya 1, Galactites tomentosus 1, Carlina sicula +, Fedia graciliflora +, Avena barbata 
+, Tripodion tetraphyllum +, Sonchus bulbosus +, Oxalis pes-caprae +, Urospermum da-
lechampii +, Scorpiurus subvillosus +, Sonchus tenerrimus r, Pistacia lentiscus r, Linum 
strictum r, Allium commutatum r.

In these xeric habitats, ephemeral meadows dominated by Stipellula capensis are 
quite frequent, mainly in stands with very superficial and eroded soils. A relevé of this 
vegetation, belonging to the class Stipo-Trachynetea distachyae, is given below.



Lorenzo Gianguzzi et al.  /  Italian Botanist 16: 1–57 (2023)36

Stipelluletum s.l. – Above Cala Calcara (37°59'46"N, 12°20'42"E): 59 m, 2°, S, 95%, 
80 m². Diagnostic species: Stipellula capensis 5, Characteristics of alliance, order and class: 
Trachynia distachya 1, Trifolium stellatum +, Lotus edulis +, Hypochaeris achyrophorus +, 
Tripolium tetraphyllum +, Stachys romana +, Plantago lagopus +, Trifolum cherleri r, Linum 
strictum r, Trifolium campestre r. Other species: Avena sterilis 1, Avena barbata 2, Hypar-
rhenia hirta subsp. hirta 1, Plantago afra 1, Galactites tomentosus 1, Medicago polymorpha 1, 
Carlina sicula subsp. sicula +, Crepis vesicaria +, Glebionis coronaria +, Erodium cicutarium 
+, Scorpiurus subvillosus r, Nigella damascena r, Linum usitatissimum subsp. angustifolium 
r, Diplotaxis viminea r, Lotus corniculatus r, Convolvulus althaeoides r, Sonchus tenerrimus r.

After crossing Piana della Fossa, the path leads to the northern part of the island, with 
scenic views over Cala Tramontana and Capo Grosso. In the lower part of Pizzo Monaco, 
all along the western slope of the island, the Periploco-Euphorbietum dendroidis is well 
represented, sometimes mixed with small reforestations of Pinus halepensis and xerophil-
ous grasslands. Along this itinerary (Fig. 2), a trail descends to the famous “Grotta del 
Genovese”, which was inhabited between 10,000 and 6,000 B.C. offering wonderfully 
preserved paintings and engravings dating back to the Upper Palaeolithic period. Back 
on the main trail, along the coastal stretch between Pietre Varate and the urban centre, it 
is possible to observe halophytic vegetation attributable to Limonietum bocconei (Fig. 9).

Excursion along the coastline of Mount Cofano (27 April 2022)

Mt. Cofano (659 m a.s.l.) is a coastal promontory with a rugged profile made up 
of carbonate rock, rising on the Trapani coastline, between the Cornino and Macari 
plains. The area falls within a Site of Community Interest and is also a Regional Nature 
Reserve. The area is geologically related to the Monte Sparacio-Monte Cofano and 
Monte Speziale-Monte Palatimone units, dating back to the Mesozoic, to which bio-
clastic calcarenites and conglomerates with a prevalent arenitic matrix are marginally 
added. It represents one of the most interesting biotopes in the western sector of Sicily, 
characterised by the occurrence of many naturalistic-environmental attractions. The 
effects of an intense anthropic pressure and wildfires have determined a deep degrada-
tion of the climactic series characterising this mountain.

Land use – The first archaeological evidence of human presence on Mt. Cofano 
dates back to the Upper Palaeolithic, between 14,000 and 12,000 years ago (Tusa 
2001, Romano et al. 2021). Deforestation was probably an ongoing activity already 
in prehistoric times, leading to the current landscape physiognomy, dominated by sec-
ondary plant communities. This is the case of the low maquis dominated by Chamae-
rops humilis (locally known as ‘giummarra’) and the perennial dry grassland dominated 
by Ampelodesmos mauritanicus (locally known as ‘disa’), both of which are typical py-
rophytes, among the best adapted to the fires that, nearly every year, burn the slopes 
of this mountain, especially in summer (Fig. 10d). Forest rarefaction has led to the 
disappearance of some of the woody species recorded in the past, as in the case of 
Quercus coccifera, reported from the area by Ponzo (1900) and no longer found.
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Figure 9. Levanzo Island: vegetation along the southern coast, near Cala Faraglione (37°59'12"N, 
12°19'51"E; 12 m a.s.l.); in the background, Marettimo Island – 1 Periploco angustifoliae-Euphorbietum 
dendroidis; 2 Hyparrhenietum hirto-pubescentis; 3 Stipelluletum s.l.; 4 Senecioni bicoloris-Helichrysetum mes-
serii; 5 Limonietum bocconei.
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Figure 10. a Agave sisalana and Selenicereus undatus, two exotic species naturalized in the scrub near the 
village of Levanzo b view of the vegetation landscape on the island of Levanzo, between Contrada La Fossa 
and Pizzo Monaco c Periploco-Euphorbietum dendroidis scrub, on the western slopes of Levanzo d Pistacio 
lentisci-Chamaeropetum humilis, along the southwestern slope of Mt. Cofano e Erica sicula, an interesting 
paleoendemite exclusive to the cliffs of Mt. Cofano f view of the south-facing slopes of Mt. Cofano, with 
Pistacio lentisci-Chamaeropetum humilis in the foreground.
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Series and microgeoseries – the series of the dwarf palm (Pistacio lentisci-
Chamaeropo humilis sigmetum) develops along the coast of Mt. Cofano, in catenal 
contact with the halophytic vegetation of the alliance Crithmo-Limonion. Along the 
landward gradient, the series of the holm oak and European ash (Rhamno alaterni-
Querco ilicis pistacieto terebinthi sigmetosum) settles on the talus slopes fringing the 
calcareous-dolomitic rocky faces, especially with northern orientation. The Quercus 
coccifera series (Chamaeropo humilis-Querco calliprini sigmetum) develops on calcar-
enite substrates. On compact limestone substrates with southern exposure, the dry 
infra-thermo-Mediterranean basiphilous series of the wild olive tree (Ruto chalepensis-
Oleo sylvestris euphorbio bivonae sigmetosum) develops. The series of the holm oak with 
lentisk (Pistacio lentisci-Querco ilicis sigmetum) is represented on compact limestone in 
the highest and coolest part of Mt. Cofano, within the meso-Mediterranean subhumid 
bioclimate. Particularly interesting are the microgeosigmeta of the rocky coasts and 
cliffs, rich in endemic species which represented a main interest of this excursion.

Endemic and rare species – The vascular flora of Mt. Cofano consists of 651 taxa 
(Gianguzzi et al. 2006; Brullo et al. 2016), with 48 endemic taxa, three of which are 
exclusive, i.e., Erica sicula subsp. sicula (Fig. 10e), Helichrysum panormitanum subsp. 
brulloi, and Limonium cophanense. Other very rare endemic taxa are Hieracium cophan-
ense (recorded also from Mount Passo del Lupo, within the Zingaro Nature Reserve) 
and Pseudoscabiosa limonifolia (recorded also from Marettimo Island and along the 
north-western promontories of Sicily, up to Palermo). Among the north-western Sicil-
ian endemics, the following were recorded: Brassica villosa subsp. drepanensis, Centaurea 
panormitana, C. tyrrhena, Limonium bocconei, L. ponzoi, Matthiola incana subsp. rup-
estris, Klasea flavescens subsp. mucronata, etc. Several Sicilian endemics are also present, 
such as Ranunculus spicatus subsp. rupestris, Seseli bocconei, Convolvulus cneorum var, 
cneorum, Eryngium tricuspidatum, Odontites bocconei subsp. bocconei, Neotinea commu-
tata, Ophrys lacaitae, O. lunulata, O. oxyrrhynchos, Senecio squalidus subsp. microglossus 
(= S. siculus All.). Other endemics ranging beyond the Sicilian territory include: Orchis 
brancifortii, Antirrhinum siculum, Bellevalia dubia, Dianthus rupicola subsp. rupicola, 
D. siculus, Iberis semperflorens, etc. Finally, some species of remarkable phytogeographi-
cal interest also occur in Mt. Cofano, such as Glandora rosmarinifolia, Lonas annua, 
Rhamnus lycioides subsp. oleoides, Ranunculus baudotii, etc.

Sampled plant communities

The itinerary starts from Contrada Macari (Fig. 2), in the south-eastern part of the Na-
ture Reserve, up to the cliffs near the Grotta del Crocifisso (38°06'43"N, 12°39'54"E), 
offering numerous points of historical and natural interest (Fig. 11). Along the rocky 
coast, the halophilous vegetation of Limonietum bocconei is widespread.

Limonietum bocconei subass. typicum (After Gianguzzi and La Mantia 2008: 
tab. 6, rels 1–6) – Diagnostic species: Limonium bocconei V, Characteristics of alliance, 
order and class: Crithmum maritimum V, Lotus cytisoides V, Pallenis maritima V, Silene 
sedoides V, Plantago macrorhiza IV, Daucus carota subsp. drepanensis IV, Senecio leucan-
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themifolius IV, Reichardia picroides var. maritima IV, Frankenia hirsuta III, Arthrocaulon 
meridionale I, Limonium ponzoi I. Other species: Desmazeria sicula IV, Silene vulgaris 
IV, Anthemis secundiramea III, Parapholis incurva III, Beta vulgaris subsp. maritima 
III, Moraea sisyrinchium II, Hyoseris radiata II, Capparis sicula II, Sporobolus virginicus 
II, Dactylis glomerata subsp. hispanica I, Thymelaea hirsuta I, Brachypodium retusum I, 
Romulea columnae I, Petrosedum sediforme I, Catapodium balearicum I, Stachys romana 
I, Chamaerops humilis I, Dianthus rupicola subsp. rupicola I, Spergularia marina I, 
Medicago littoralis I.

Another variant of the previous association is found on the imposing detrital 
conoids located on the northern slope of Mt. Cofano, characterized by the silvery 
cushions of Helichrysum panormitanum subsp. brulloi, a rupicolous species endemic to 
this coastal stretch. This vegetation is treated as subass. helichrysetosum brulloi of the 
Limonietum bocconei. It colonizes the partially eroded arid escarpments of the seaward 
slopes, markedly exposed to the influence of sea winds.

Limonietum bocconei subass. helichrysetosum brulloi corr. (After Gianguzzi 
and La Mantia 2008: tab. 6, rels 7–12) – Diagnostic species: Limonium bocconei V, 
Helichrysum panormitanum subsp. Brulloi. Characteristics of alliance, order and class: 
Crithmum maritimum V, Lotus cytisoides V, Pallenis maritima V, Plantago macrorhiza 
V, Daucus carota subsp. drepanensis V, Reichardia picroides var. maritima V, Frankenia 
hirsuta II. Other species: Dactylis glomerata subsp. hispanica V, Seseli bocconei V Silene 
vulgaris V, Thymelaea hirsuta IV, Hyoseris radiata IV, Anthemis secundiramea III, Brachy-
podium retusum III, Catapodium balearicum II, Moraea sisyrinchium I, Ampelodesmos 
mauritanicus I, Cytisus infestus I, Dactylis glomerata subsp. hispanica I, Romulea colum-
nae III, Asparagus acutifolius III, Petrosedum sediforme II, Catapodium balearicum I, 
Stachys romana II, Arthrocaulon meridionale II, Chamaerops humilis I, Dianthus rupicola 
subsp. rupicola I, Erica multiflora I, Euphorbia segetalis I.

The aforesaid vegetation represents the transitional aspect between the Limonietum 
bocconei typicum and the low maquis with Chamaerops humilis (Fig. 7), ascribed to 
the Pistacio-Chamaeropetum humilis (Fig. 10f ). The latter occurs mainly on calcareous 
and calcarenite substrates near the coast. From these primary stands, it tends to climb 
along the steep talus slopes fringing the calcareous cliffs. Here it behaves as a pioneer 
vegetation, facilitated by the erosion of the superficial soil layers, as well as by frequent 
fires, that block competition with other woody species, allowing the dwarf palm to 
dominate the landscape. Several other thermophilous elements of the class Quercetea 
ilicis make up this coenosis, as shown in the synthetic relevé reported below.

Pistacio lentisci-Chamaeropetum humilis (After Gianguzzi and La Mantia 2008: 
tab. 10 rels. 1–10) – Diagnostic species: Chamaerops humilis V, Pistacia lentiscus V. Char-
acteristics of alliance, order and class: Asparagus albus V, Teucrium fruticans IV, Euphorbia 
dendroides IV, Stachys major IV, Osyris alba III, Rhamnus alaternus III, Olea europaea var. 
sylvestris II, Daphne gnidium II, Rubia peregrina II, Cytisus infestus V, Arisarum vulgare V, 
Smilax aspera V, Asparagus acutifolius II, Pistacia terebinthus II, Phillyrea latifolia I. Other 
species: Hyparrhenia hirta subsp. hirta V, Asphodelus ramosus V, Micromeria graeca subsp. 
fruticulosa IV, Dactylis glomerata subsp. hispanica IV, Cachrys libanotis IV, Reichardia pic-
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Figure 11. Vegetation along the north-western coast of Mount Cofano, next to Torre S. Giovanni 
(38°06'35"N, 12°39'33"E; 39 m a.s.l.); in the background, Mount San Giuliano and Levanzo Island. 
1 Limonietum bocconei. 2 Pistacio lentisci-Chamaeropetum humilis; 3 Helictotricho convoluti-Ampelodesme-
tum mauritanici; 4 Rhamno alaterni-Quercetum ilicis subass. pistacietosum terebinthi; 5 Scabioso creticae-
Centauretum ucriae subass. typicum and subass. ericetosum siculae; 6 Rhamno-Euphorbietum dendroides 
subass. euphorbietosum bivonae.
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roides IV, Brachypodium retusum III, Ampelodesmos mauritanicus III, Carlina gummifera 
III, Lotus citysoides III, Convolvolus cantabrica III, Pallenis spinosa III, Thymelaea hirsuta 
III, Petrosedum sediforme II, Squilla pancration II, Bituminaria bituminosa II, Pallenis mar-
itima II, Anthyllis vulneraria subsp. maura II, Salvia verbenaca II, Oloptum miliaceum II, 
Anethum foeniculum II, Lobularia maritima II, Ambrosinia bassii II, Romulea columnae II, 
Lotus tetragonolobus II, Helichrysum panormitanum subsp. brulloi I, Carex flacca subsp. 
erythrostachys I, Cynodon dactylon I, Daucus carota subsp. hispanicus I, Eryngium camp-
estre I, Biscutella maritima I, Convolvolus altheoides I, Rubus ulmifolius I, Carlina sicula I, 
Moraea sisyrinchium I, Thapsia garganica I, Urospermum picroides I, Kundmannia sicula I.

The clastic slopes developing at the base of the cliffs of Mt. Cofano, especially near 
the rocky outcrops, in relatively cooler and shadier conditions, belong to the holm 
oak series with manna ash (Rhamno alaterni-Querco ilicis pistacietosum terebinthi sig-
metum). Frequent fires have led to the almost total disappearance of the more evolved 
forest aspects of this series, leaving room for secondary aspects and, in particular, for 
the perennial grassland dominated by Ampelodesmos mauritanicus, here represented by 
the Helictotricho convoluti-Ampelodesmetum mauritanici.

Helictotricho convoluti-Ampelodesmetum mauritanici (After Gianguzzi and 
La Mantia 2008: tab. 20, rels. 1–8) – Diagnostic species: Ampelodesmos mauritani-
cus V, Klasea flavescens subsp. mucronata III, Eryngium tricuspidatum subsp. bocconei 
III, Helictochloa cincinnata III, Delphinium emarginatum III, Helminthotheca acu-
leata III, Dianthus siculus II, Gelasia villosa subsp. columnae I, Pimpinella anisoides I. 
Characteristics of alliance, order and class: Hyparrhenia hirta s.l. V, Dactylis glomerata 
subsp. hispanica V; Asphodelus ramosus V, Andropogon distachyus IV, Convolvolus althe-
oides IV, Bituminaria bituminosa IV, Kundmannia sicula III. Reichardia picroides II, 
Hyoseris radiata II, Lathyrus clymenum II, Anethum piperitum, Micromeria graeca II, 
Anthyllis vulneraria subsp. maura II, Lobularia maritima II, Convolvolus cantabrica II, 
Verbascum sinuatum II, Phagnalon saxatile II, Ferula communis I, Thapsia garganica 
I, Pallenis spinosa I, Scolymus grandiflora I, Poterium sanguisorba subsp. balearicum I. 
Other species: Chamaerops humili subsp. humilis V, Carlina sicula V, Pistacia lentiscus 
IV, Stachys major IV, Brachypodium retusum IV, Micromeria graeca subsp. fruticulosa IV, 
Cytisus infestus III, Asparagus albus III, Stachys romana III, Urospermum dalechampii 
III, Melica minuta III, Macrobriza maxima III, Linum trigynum III, Erica multiflora II, 
Carlina gummifera II, Hypericum perfoliatum II, Linum strictum II, Daucus carota II, 
Fumana thymifolia II, Pistacia terebinthus II, Teucrium fruticans I, Asparagus acutifolius 
I, Squilla pancration I, Lotus cytisoides I, Scorpiurus subvillosus I, Hyoseris radiata I.

The most structured seral stage occurring on the slopes near the cliffs must be re-
ferred to a holm oak wood, in which two deciduous trees, Fraxinus ornus and Pistacia 
terebinthus, play an important physiognomic role, as differential species of the Rhamno 
alaterni-Quercetum ilicis pistacietosum terebinthi, a woodland nowadays represented by 
small residual patches.

Rhamno alaterni-Quercetum ilicis subass. pistacietosum terebinthi (After Gian-
guzzi and La Mantia 2008: tab. 13, rels. 1–7) – Diagnostic species: Quercus ilex V, Pista-
cia terebinthus V, Fraxinus ornus V, Rhamnus alaternus V, Rhus coriaria II. Characteristics 
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Table 5. Syntaxonomic scheme.

CRITHMO-LIMONIETEA Br.-Bl.1947 in Br.-Bl., Roussine et Nègre 1952
CRITHMO-LIMONIETALIA Molinier 1934

Crithmo-Limonion Molinier 1934
Limonietum bocconei Barbagallo, Brullo et Guglielmo 1979 subass. typicum
subass. helichrysetosum cophanense Gianguzzi et La Mantia 2008
Limonietum tenuiculi Brullo et Marcenò 1983

Plantagini-Thymelaeion hirsutae Bartolo et Brullo in Bartolo et al. 1992
Anthyllidion barbae-jovis Brullo et De Marco 1989

Senecioni bicoloris-Helichrysetum messerii Brullo et Marcenò 1983
SALICORNIETEA FRUTICOSAE Br.-Bl. et Tx. ex A. Bolòs y Vayreda et O. de Bolòs in A. Bolòs y Vayreda 1950

SARCOCORNIETALIA FRUTICOSAE Br.-Bl.1933
Juncion maritimi Br.-Bl. ex Horvatic 1934

Agropyro scirpei-Inuletum crithmoidis Brullo in Brullo et al.1988
ASPLENIETEA TRICHOMANIS (Br.-Bl. in Meier et Br.-Bl. 1934) Oberd. 1977

ASPLENIETALIA GLANDULOSI Br.-Bl. in Meier et Br.-Bl. 1934
Dianthion rupicolae Brullo et Marcenò 1979

Scabioso creticae-Centauretum ucriae Brullo et Marcenò 1979
– subass. typicum Brullo et Marcenò 1979
– subass. ericetosum siculae Brullo et Marcenò 1979

Bupleuro dianthifolii-Scabiosetum limonifoliae Brullo et Marcenò 1979
CYMBALARIO-PARIETARIETEA JUDAICAE Oberd. 1969

TORTULO-CYMBALARIETALIA Segal 1969
Parietarion judaicae Segal 1969

Athamanto siculae-Parietarietum judaicae Gianguzzi et Bazan 2020
PINETEA HALEPENSIS Bonari et Chytrý in Bonari et al. 2021 

(currently sub-judice by the European Vegetation Classification Committee)
PINETALIA HALEPENSIS Biondi, Blasi, Galdenzi, Pesaresi et Vagge in Biondi et al. 2014

Pistacio lentisci-Pinion halepensis Biondi, Blasi, Galdenzi, Pesaresi et Vagge in Biondi et al. 2014
Erico multiflorae-Pinetum halepensis (Brullo, Di Martino et Marcenò 1977) Biondi et Pesaresi 2017 in 

Biondi et al. 2017(= Pistacio lentisci-Pinetum halepensis De Marco et Caneva 1985)
QUERCETEA ILICIS Br.-Bl.1947

QUERCETALIA ILICIS Br.-Bl.1936 em. Rivas-Martínez 1975
Fraxino orni-Quercion ilicis Biondi, Casavecchia et Gigante in Biondi et al. 2013

Rhamno alaterni-Quercetum ilicis Brullo et Marcenò 1985
subass. pistacietosum terebinthi Gianguzzi, Ilardi et Raimondo 1996
Pistacio lentisci-Quercetum ilicis Brullo et Marcenò 1985 subass. typicum
subass. arbutetosum unedonis Gianguzzi et La Mantia 2008
Daphno sericeae-Quercetum ilicis Brullo et Marcenò 1984

Asparago acutifolii-Laurion nobilis Gianguzzi, P. Cuttonaro, Cusimano et Romano. 2016
Acantho mollis-Lauretum nobilis Gianguzzi, D’Amico et Romano 2010

PISTACIO LENTISCI-RHAMNETALIA ALATERNI Rivas-Martínez 1975
Oleo sylvestris-Ceratonion siliquae Br.-Bl. 1936 em. Rivas-Martínez 1975

Pistacio lentisci-Chamaeropetum humilis Brullo et Marcenò 1985
Periploco angustifoliae-Euphorbietum dendroidis Brullo, Di Martino et Marcenò 1977
Rhamno alaterni-Euphorbietum dendroidis Géhu et Biondi 1997

subass. rhamnetosum oleoidis (Brullo et Marcenò 1985) Gianguzzi, Cutton, Cusim. et Romano 2016
subass. euphorbietosum bivonae (Gianguzzi, Ilardi et Raimondo 1996) Gianguzzi, Cutton., Cusim. et 
Romano 2016

Pyro amygdaliformis-Calicotometum infestae Gianguzzi et La Mantia 2008
Ruto chalepensis-Oleetum sylvestris Gianguzzi et Bazan 2020

subass. euphorbietosum bivonae Gianguzzi et Bazan 2020
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subass. rhamnetosum oleoidis Gianguzzi et Bazan 2020
subass. periplocetosum angustifoliae Gianguzzi et Bazan 2020

CRATAEGO-PRUNETEA Tüxen 1962
PYRO-SPINOSAE-RUBETALIA ULMIFOLII Biondi, Blasi et Casavecchia in Blasi et al. 2014

Pruno spinosae.Rubion ulmifolii O.Bolòs 1954
Clematido cirrhosae-Rubetum ulmifolii Gianguzzi et La Mantia 2008

ONONIDO-ROSMARINETEA Br.-Bl. in A. Bolòs y Vayreda 1950
ROSMARINETALIA OFFICINALIS Br.-Bl. ex Molinier 1934

Poligalo preslii-Ericion multiflorae Guarino et Pasta 2017
Micromerio fruticulosae-Ericetum multiflorae Brullo et Marcenò 1983
 Brachypodio ramosi-Cistetum creticae Gianguzzi et La Mantia 2008

LYGEO SPARTI-STIPETEA TENACISSIMAE Rivas-Martínez 1978
CYMBOPOGONO-BRACHYPODIETALIA RAMOSI Horvatić1963

Phlomido lychnitidis-Brachypodion retusi Mateo ex Theurillat et Mucina 2016
Coronillo glaucae-Brachypodietum retusi C. et S. Brullo, Giusso et Tomaselli 2006
Helminthotheco aculeatae-Brachypodietum retusi C. et S. Brullo, Giusso et Tomaselli 2006

HYPARRHENIETALIA HIRTO-PUBESCENTIS Rivas-Martínez 1978
Saturejo-Hyparrhenion hirtae O. de Bolòs 1961

Hyparrhenietum hirto-pubescentis s.l. A.et O. de Bolòs et Br.-Bl. 1950
Avenulo-Ampelodesmion mauritanici Minissale 1995

Helictotricho convoluti-Ampelodesmetum mauritanici Minissale 1995
 ONOPORDETEA ACANTHII Br.-Bl. 1964

CARTHAMETALIA LANATI Brullo in Brullo et Marcenò 1985
Onopordion illyrici Oberd. 1954

Carlino siculae-Feruletum communis Gianguzzi, Ilardi et Raimondo 1996
GALIO-URTICETEA Passarge ex Kopecky 1969

GALIO APARINES-ALLIARIETALIA PETIOLATAE Görs et Müller 1969
Galio-Alliarion petiolatae Oberdorfer et Lohmeyer in Oberd., Görs, Korneck, Lohm., Müller, Philippi 

et Seibert 1967
Smyrnienion olusatri Rivas Goday ex Rivas-Martinez, Fernàndez-Gonzàlez et Loidi 1999

Acantho-Smyrnietum olusatri Brullo et Marcenò 1985
STIPO-TRACHYNIETEA DISTACHYAE Brullo in Brullo, Scelsi et Spampinato 1998

TRACHYNETALIA DISTACHYAE Rivas-Martinez 1978
Trachynion distachyae Rivas-Martínez 1978 Brullo in Brullo et al. 2020

Thero-Sedetum caerulei Brullo 1975
Stipion retortae O. de Bolòs 1957

Ononido breviflorae-Stipetum capensis Brullo, Guarino et Ronsisvalle 1998
STIPO-BUPLEURETALIA SEMICOMPOSITI Brullo in Brullo, Scelsi et Spampinato 2001

Plantagini-Catapodion balearici Brullo 1985 corr. Guarino et Pignatti 2019
Anthemido intermediae-Desmazerietum siculae Brullo 1985
Catapodio pauciflorae-Moraeetum sisyrinchii ass. nova hoc loco

of alliance, order and class: Cyclamen hederifolium V, Allium subhirsutum V, Asparagus 
acutifolius V, Smilax aspera IV, Rubia peregrina IV, Clematis cirrhosa IV, Rosa sempervirens 
IV, Euphorbia characias III, Asplenium onopteris II, Ruta chalepensis II, Daphne gnidium I, 
Teucrium flavum V, Euphorbia dendroides II, Stachys major II, Osyris alba II, Arisarum vul-
gare IV, Carex distachya II, Ruscus aculeatus II, Phillyrea latifolia II, Hedera helix V. Other 
species: Acanthus mollis V, Rubus ulmifolius IV, Arum italicum IV, Polypodium cambri-
cum IV, Anthriscus nemorosa IV, Ampelodesmos mauritanicus III, Geranium lucidum III, 
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Helminthotheca aculeata III, Oxalis pes-caprae II, Brachypodium retusum II, Centranthus 
ruber II, Clinopodium nepeta II, Athamanta sicula II, Lathyrus oleraceus subsp. biflorus I, 
Dryopteris villarii subsp. pallida I, Galium aparine I, Umbilicus horizontalis I, Theligonum 
cynocrambe I, Crataegus monogyna I. Carex divisa I, Anemone hortensis I, Convolvulus sil-
vaticus I, Hypericum perfoliatum I, Geranium purpureum I. Thapsia asclepium I.

The rupestrian habitat is particularly well represented in the Mt. Cofano area, 
especially along the northern slopes, where the calcareous cliffs are more than 300 
m high. On these cliffs, chasmophytic vegetation of the Scabioso-Centauretum ucriae 
subass. typicum and subass. ericetosum siculae, as well as comophilous, therophytic and 
bryophytic communities occur.

Scabioso creticae Centauretum ucriae (After Gianguzzi and La Mantia 2008: 
tab. 7, rels. 1–10) – Diagnostic species subass. typicum: Centaurea panormitana V, Bras-
sica villosa subsp. bivoniana V, Matthiola incana subsp. rupestris V, Convolvulus cneorum 
II, Brassica villosa subsp. drepanensis I. Diagnostic species subass. ericetosum siculae: 
Helichrysum panormitanum subsp. brulloi V, Erica sicula II, Pseudoscabiosa limonifolia 
II, Hieracium cophanense II, Phagnalon rupestre I. Characteristics of alliance, order and 
class: Silene fruticosa V, Seseli bocconei V, Dianthus rupicola subsp. rupicola V, Iberis 
semperflorens IV, Hexaphylla rupestris IV, Euphorbia bivonae III, Glandora rosmarinifolia 
II, Pimpinella anisoides I, Antirrhinum siculum I, Odontites bocconei subsp. bocconei I, 
Lomelosia cretica IV, Polypodium cambricum III, Melica minuta III, Asplenium ceterach 
III, Athamanta sicula II, Hypochoeris laevigata II, Sedum dasyphyllum II. Pseudodictam-
nus hispanicus II, Capparis orientalis II, Umbilicus horizontalis II, Parietaria lusitanica 
I, Asplenium trichomanes subsp. quadrivalens I, Ranunculus spicatus subsp. rupestris I, 
Teucrium flavum I. Other species: Euphorbia dendroides III, Stachys major II, Ruta cha-
lepensis II, Ampelodesmos mauritanicus II, Chamaerops humilis II, Asparagus albus II, 
Ephedra sp. I, Micromeria graeca subsp. fruticulosa V, Galium lucidum IV, Coronilla val-
entina subsp. glauca III, Brachypodium retusum III, Hyoseris radiata III, Erica multiflora 
II, Lotus cytisoides II, Lobularia maritima II, Petrosedum sediforme II, Centranthus ruber 
I, Malva arborea I, Oloptum miliaceum I, Phagnalon rupestre I.

Floristic remarks

The research led to the identification of 423 taxa of vascular plants, of which 100 in Mt. 
San Giuliano (including 53 taxa documented by herbarium specimens: Suppl. material 
1), 201 in Marettimo Island (including 93 taxa documented by herbarium specimens: 
Suppl. material 2), 137 in Levanzo Island (including 79 taxa documented by herbarium 
specimens; Suppl. material 3), and 220 in Mt. Cofano (including 77 taxa documented 
by herbarium specimens, Suppl. material 4). In all the aforementioned study areas, the 
Asteraceae was the most represented family with 12, 27, 26 and 32 taxa, respectively.

With regards to Marettimo, four taxa were found to be new floristic records: Ervum 
pubescens, Fumana laevis, Kalanchoë ×houghtonii, Lysimachia loeflingii and Medicago lit-
toralis. In particular, L. loeflingii, a species recently described and known in Italy only for 
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Sardinia (Jiménez-López et al. 2022), is recorded for the first time in Sicily. Our discovery 
of M. littoralis is a confirmation for the flora of the island as it was formerly reported by 
Francini and Messeri (1956), but not subsequently confirmed (Gianguzzi et al. 2006). 
A potential threat to the native flora of the island is the finding of K. ×houghtonii, an 
artificial hybrid created in the 1930s in the USA by experimental crossings between K. 
daigremontiana Raym.-Hamet & H.Perrier and K. delagoënsis Eckl. & Zeyh., considered 
one of the most rapidly expanding invasive plants in recent times (Herrando-Moraira et 
al. 2020). For example, in Italy it was recently indicated as invasive in Calabria (Stinca 
et al. 2022). Moreover, further four taxa were found by us for the first time in Levanzo 
(i.e., Avena sterilis subsp. sterilis, Blackstonia perfoliata subsp. intermedia, Catapodium 
rigidum subsp. majus, Hyparrhenia sinaica, Oxalis corniculata, Phagnalon rupestre subsp. 
rupestre and Scorpiurus subvillosus) and three new taxa in Mt. Cofano (i.e., Blackstonia 
grandiflora, Carex divulsa and Galium lucidum subsp. venustum). Among these taxa, very 
interesting is the discovery of H. sinaica, a SW-Steno-Mediterranean species very similar 
to H. hirta subsp. hirta from which it is distinguished by a few characters concerning the 
peduncles and the bracts of the inflorescences (Pignatti et al. 2017–2019).

In agreement with the results achieved by other Working Groups of the Italian 
Botanical Society in southern Italy (e.g., Rosati et al. 2017, Stinca et al. 2019), data 
obtained during this study, confirmed the important role of a collaborative approach 
among botanists, especially among specialists in vascular flora and vegetation, aimed at 
the analysis of the plant diversity of the Italian territory.
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Abstract
The inventory of the taxa collected in 2022 during the annual field trip of the Working Group for Floris-
tics, Systematics and Evolution of the Italian Botanical Society is reported. The field trip was held from 
19th to 22th April in the islands of Lipari and Panarea (Aeolian Islands, Sicilia). Overall, 1,664 herbarium 
specimens were deposited in public and private herbaria. The flora documented for the studied area 
amounts to 386 specific and subspecific taxa, belonging to 241 genera and 74 families. Centaurea ae-
olica, Helichrysum litoreum (Asteraceae), and Dianthus rupicola subsp. aeolicus (Caryophyllaceae) were the 
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only three Italian endemics found in the study area, whereas 48 alien taxa were recorded. Dimorphotheca 
ecklonis (Asteraceae), Nassella tenuissima (Poaceae), Solanum torvum (Solanaceae), and Viola wittrockiana 
(Violaceae) are casual alien species new to Sicilia, whereas Oenothera odorata (Onagraceae) is a new natu-
ralized alien species for the Italian vascular flora.

Keywords
Aeolian islands, alien species, biodiversity, endemics, floristic novelties, vascular flora

Introduction

The Working Group for Floristics, Systematics and Evolution of the Italian Botanical 
Society (SBI) has been active in increasing the floristic knowledge of Italy by organ-
izing, since 20 years, floristic excursions dedicated to poorly explored areas and pub-
lishing the results (e.g., Conti et al. 2006; Bartolucci et al. 2019; Stinca et al. 2019; 
Roma-Marzio et al. 2020 and literature cited therein). The selection of the territories 
to be investigated is usually based on the low number of published floristic studies, 
as summarized in the map of floristic knowledge of Italy (Scoppola and Blasi 2005). 
Herein, we present the results of the field trip held in 2022 in Lipari and Panarea, two 
Aeolian islands investigated by botanists since the first half of the 19th century, but for 
which complete and updated floristic data are lacking.

Indeed, Giovanni Gussone reported in his Florae Siculae Prodromus (Gussone 
1827–1834) and Florae Siculae Synopsis (Gussone 1842–1845) several plant records 
from all the seven main Aeolian islands. Michele Lojacono-Pojero in 1877 and in 1902 
explored the islands of Salina, Lipari, Vulcano, Panarea (and its surrounding islets) and 
Stromboli (Lojacono-Pojero 1878, 1904). Giuseppe Zodda visited the same islands in 
1902 (Zodda 1904). Although outdated, comprehensive lists of the flora and vegeta-
tion for the islands of Alicudi, Vulcano and Stromboli (Ferro and Furnari 1968a, b, 
1970; Di Benedetto 1973) are available; a map of the vegetation of Filicudi with an 
annexed floristic list was published by Longhitano (1983). A summary of punctual 
contributions on individual areas, taxonomic groups or floristic notes is also available 
in Lo Cascio (2017a).

Gioachino Ferro, from the University of Catania (Sicily), dedicated a large part 
of his life to the study of the flora and vegetation of this archipelago but his passing 
away stopped the publication of the summary of his research. Several analyses based on 
data regarding the flora of this archipelago have been published (Pasta and La Mantia 
2013; Celesti-Grapow et al. 2016; Zannini et al. 2018; Pasta et al. 2019; Chiarucci 
et al. 2021) but any without providing accessible floristic lists. Actually, the floras of 
Lipari, Salina and Panarea are still unpublished. The Wikiplantbase #Sicilia database 
(Domina et al. 2016 [onwards]) hosts only 262 and 107 floristic records for Lipari and 
Panarea, respectively. In 2022, with the aim of improving the knowledge on the flora 
of the islands of Lipari and Panarea, an excursion of the Working Group for Floristics, 
Systematics and Evolution of the SBI was organized on these islands.
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Materials and methods

There were 18 active participants: Enrico Bajona, Giulio Barone, Fabrizio Bartolucci, 
Laura Cancellieri, Giuseppe Caruso, Fabio Conti, Alessandro Crisafulli, Giannian-
tonio Domina, Simonetta Fascetti, Jacopo Franzoni, Antonio Giacò, Valentina L.A. 
Laface, Lorenzo Pinzani, Leonardo Rosati, Anna Scoppola, Adriano Stinca, Agnese 
Tilia, and Daniele Viciani and six guests (Suppl. material 1).

Study area

Lipari and Panarea are currently two quiescent volcanic islands although there is a weak 
hydrothermal activity in the western part of Lipari and active submarine fumaroles about 
2.5 km east of the coast of Panarea. Both islands fall within the thermo-Mediterranean 
belt with a dry-humid climate (Bazan et al. 2015). There are prehistoric remains that 
place the first phase of human colonization of the Aeolian Archipelago starting from the 
5th millennium BP (Lo Cascio 2017b). The first profound modifications of the territory 
occurred during the Greek and Roman colonization. Until the early 20th century, most 
of the islands’ surface was cultivated. In the mid-nineteenth century, the Aeolian Islands 
had about 21,000 inhabitants, almost double the current residents, and agriculture was 
the main activity (Cavallaro 1987). Today the cultivated area is around 15% in Lipari 
and 5% in Panarea, also including the ornamental greenery and the small, cultivated 
areas in and around the settlements (data obtained from aerial images). A gradual recolo-
nization of natural vegetation has begun in the abandoned lands. The potential vegeta-
tion, where the soil is deeper, is represented by Quercus ilex L. woods with the presence of 
Erica arborea L. The remains of this vegetation are very limited. Small strips of deciduous 
oak woods are also present. Anthropic action has determined regression processes of the 
vegetation favouring the development of maquis with Erica arborea and Arbutus unedo 
L. and garrigues with Cistus sp. pl. and Genista tyrrhena Vals. subsp. tyrrhena. The maquis 
with Euphorbia dendroides L. occurs on the lithosols. On sunny slopes, prairies with 
Hyparrhenia sinaica (Delile) Llauradó ex G.López or H. hirta (L.) Stapf subsp. hirta and, 
scattered, Genista tyrrhena dominates. On the cooler slopes, prairies with Brachypodium 
retusum (Pers.) P.Beauv. are dominant. The coasts are mainly rocky, while beaches are 
localized and of modest extension. During the excursions, we crossed synanthropic veg-
etation near inhabited centres, cultivated fields in agricultural areas for collecting weeds 
and semi-natural vegetation of prairie, garrigue and scrub in non-cultivated lands.

Lipari is the largest of the Aeolian Islands (37.2 km2) and, like the others, it is made 
up of various volcanic formations composed of a large variety of volcanic rock types 
(Forni et al. 2013). It reaches 594 m a.s.l. on Mount Sant’Angelo. The most common 
soils are ever-changing regosols and lithosols. More than 660 taxa are documented 
for the island, 14% of which are alien to the Italian territory (Chiarucci et al. 2021). 
Panarea extends for 3.3 km2 and reaches a height of 420 m a.s.l. It is composed of an-
desitic to dacitic as well as of rhyolitic rocks (Stanulla et al. 2017). Almost 440 taxa are 
known for the island, 12% of which are alien to Italy (Chiarucci et al. 2021).
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Data collection

With the aim of optimizing the sampling, five excursions were planned in order to: (a) 
maximise the environmental heterogeneity among sampling sites, (b) explore areas of 
scarce floristic knowledge, and (c) include the area of high naturalistic value (Lo Cascio 
and Pasta 2004) (Table 1). Three excursions were performed in the southern, western 
and northern parts of Lipari and one in the southern part of Panarea; the village of 
Lipari and its surroundings were investigated during the last day (Fig. 1, Table 1).

Figure 1. Study areas and localization of the excursion itineraries. For details on the sample sites, see 
Table 1.
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Table 1. List of sampling sites, with reference number, locality name, geographic coordinates, altitude 
range, main habitats, and date of collection.

ID Locality name Start point 
(WGS84)

End point 
(WGS84)

Length 
(km)

Altitudinal 
range (m a.s.l.)

Main habitats Date

1 Lipari, southern 
part of the island

38.460829°N, 
14.954650°E

38.443654°N, 
14.945286°E

3.9 5–220 dry stone walls, maquis, roadside, 
uncultivated land, trail

19 April 2022

2 Panarea, southern 
part of the island

38.637883°N, 
15.077146°E

38.634164°N, 
15.059745°E

5.6 0–260 inhabited area, dry stone walls, 
uncultivated land, uncultivated 

sandy land, cliff, cliff facing the sea, 
beach, trail

20 April 2022

3 Lipari, western part 
of the island

38.497938°N, 
14.918653°E

38.477423°N, 
14.928274°E

6.8 50–380 dry stone walls, trail, 
escarpment, uncultivated land, 

olive grove, roadside

21 April 2022

4 Lipari, northern 
part of the island

38.521090°N, 
14.952329°E

38.497234°N, 
14.950102°E

3.8 50–350 dry stone walls, wet ground, 
maquis, uncultivated, cultivated, 

slope, roadside

22 April 2022

5 Lipari, village 38.474946°N, 
14.955492°

38.460829°N, 
14.954650°E

≈ 4.0 0–30 flower beds, sidewalk, dry stone 
walls, concrete walls, roadside, 

uncultivated land

22 April 2022

Plant identification

Herbarium specimens prepared are deposited in public and private herbaria (Suppl. 
material 2). Each participant drafted a list of the species collected during the excursions 
and later identified. As done during previous excursions, the coordinator of the Work-
ing Group merged the floristic lists and organized a workshop to revise critical collec-
tions and unidentified specimens at the Herbarium Mediterraneum Panormitanum of 
the University of Palermo on February 22th–24th 2023.

The nomenclature of taxa mainly follows the updated checklists of the vascular flora 
native (Bartolucci et al. 2018) and alien (Galasso et al. 2018) to Italy and subsequent up-
dates summarised in the Portal to the Flora of Italy (2023, see also Martellos et al. 2020). 
The exceptions are commented in the floristic list (Suppl. material 3). In the floristic list, 
families are divided into “Ferns and Fern allies”, “Gymnosperms”, “Angiosperms, Dicots”, 
“Angiosperms, Monocots” and ordered alphabetically; genera, species and subspecies are 
ordered alphabetically. For each taxon, the following information is reported: endemic, 
cryptogenic or alien status, sampling locality, herbarium in which the collection is preserved 
(Suppl. material 2). Abbreviations or symbols used in the floristic list are: E = Italian en-
demic (according to Peruzzi et al. 2014; Bartolucci et al. 2018; Portal to the Flora of Italy 
2023); A = Alien taxon and its status in the observed localities: CAS (casual), NAT (natu-
ralized), INV (invasive); C = Cryptogenic taxon (doubtfully native taxon, whose origin of 
occurrence in Italy is unknown); N = New record for the flora of Sicilia.

A list of species new to Lipari and Panarea is not provided due to the lack of up-
dated and specific floristic lists for these two islands.

Results

After the field trips a total of 1,664 herbarium specimens were prepared and identified, 
belonging to 386 species and subspecies, 241 genera, and 74 families (Suppl. material 3, 4).
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Centaurea aeolica Guss. ex Lojac., Helichrysum litoreum Guss. and Dianthus rupi-
cola Biv. subsp. aeolicus (Lojac.) Brullo & Miniss. were the only three Italian endemics 
found in the study area.

A total of 48 alien taxa were recorded (12.4%), 20 of which are casual, 26 natu-
ralized and two invasive (i.e. Ailanthus altissima (Mill.) Swingle and Oxalis pes-caprae 
L.). Noteworthy is the discovery of Oenothera odorata Jacq. (Onagraceae) (Fig. 2A), a 
naturalized species new to Italy, as well as, Dimorphotheca ecklonis DC. (Asteraceae) 
(Fig. 2B), Nassella tenuissima (Trin.) Barkworth (Poaceae) (Fig. 2C), Solanum torvum 
Sw. (Solanaceae) (Fig. 2D), and Viola wittrockiana Gams ex Nauenb. & Buttler (Vio-
laceae) new to Sicilia.

Figure 2. A Oenothera odorata from site 1 B Dimorphotheca ecklonis from site 1 C Nassella tenuissima from 
site 3 D Solanum torvum from site 4. For details on the sample sites, see Table 1. Photographs by G. Domina.
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Discussion

Among the 386 species and subspecies identified in this work, only Centaurea aeolica is 
exclusive of the Aeolian archipelago. Concerning the other two endemics, Dianthus rupi-
cola subsp. aeolicus also occurs on the promontory of Capo Milazzo, Helichrysum litoreum 
occurs in some other Tyrrhenian Italian regions and both are included in the Red List of 
the Italian endemic flora (Orsenigo et al. 2020) as LC (“Least Concern”).

This research also highlighted a high number of alien species (48) among the taxa 
sampled. Despite a recent study conducted by Stinca and co-workers (2021) in which 
it was stated that the introduction of alien species does not alter the ability to distin-
guish the Italian administrative regions on the basis of their total flora, the spread of 
invasive species poses a particular environmental threat on small islands of the Medi-
terranean Basin, which are hotspots of biodiversity and contain rare habitats and en-
demic species (Celesti-Grapow et al. 2016).

Nassella tenuissima has recently been planted for ornamental purposes near a winery 
and is spreading, probably by wind dissemination, to surrounding areas. It is strongly 
recommended to remove this species before it becomes naturalized on the island.

Gamochaeta pensylvanica (Willd.) Cabrera is a North American neophyte with increas-
ing distribution in Italy. It was probably introduced as a weed by plant nurseries and was col-
lected for the first time in Italy in 1980, and in Sicilia in 2015 (Ardenghi and Cauzzi 2015).

Oenothera odorata Jacq. (Onagraceae) is a naturalized species new to Italy. The pop-
ulation of Lipari was previously identified as Oenothera stricta Ledeb. ex Link subsp. 
stricta (Domina and Mazzola 2008). The current identification is based on a careful 
study of collected specimens according to Dietrich (1977) and has been confirmed by 
comparison with original material of O. stricta and O. odorata. The other Italian records 
currently referred to Oenothera stricta subsp. stricta, on our opinion, need to be verified.

Phyllostachys aurea Carrière ex Rivière & C.Rivière is being used as a living plant fence 
around a villa in Panarea and has started to reproduce vegetatively in the surrounding area.

Serapias nurrica Corrias subsp. nurrica is not reported in Pasta et al. (1999) and in 
the other available sources. It was found in Panarea, in the centre on the island, within 
old abandoned agricultural terraces and in Lipari on wasteland in the southern and 
western parts of the island.

Wahlenbergia lobeliodes (L.f.) Link subsp. nutabunda (Guss.) Murb. (Primulaceae) 
was newly found in Panarea on the Costa del Capraro about 120 years after the record 
by Lojacono-Pojero (1903) and about 40 years after the record by Brullo from Cala dei 
Zimmari (Brullo and Grillo 1985). This ephemeral taxon, occurring also in Sardegna 
and Calabria, has a very short vegetative cycle which makes it rarely reported.
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Abstract
In this contribution, new data concerning the distribution of vascular flora alien to Italy are presented. It 
includes new records and status changes from casual to naturalized for Italy or for Italian administrative 
regions. Nomenclatural and distribution updates, published elsewhere, and corrections are provided as 
supplementary material.
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How to contribute

The text for the new records, status changes from casual to naturalized or invasive, 
exclusions, and confirmations should be submitted electronically to Lorenzo Lastrucci 
(lorenzo.lastrucci@unifi.it). The corresponding specimen along with its scan or pho-
tograph has to be sent to FI Herbarium: Museo di Storia Naturale (Botanica), Sistema 
Museale di Ateneo, Via G. La Pira 4, 50121 Firenze (Italy). Those texts concerning 
nomenclatural novelties and typifications (only for accepted names) should be submit-
ted electronically to Gabriele Galasso (gabriele.galasso@comune.milano.it). Each text 
should be within 1,000 characters (spaces included).

Floristic records

Acer negundo L. (Sapindaceae)

+ (NAT) SIC: Palermo (Palermo), Piazza D. Dolci (WGS84: 38.114604°N, 
13.350172°E), negli interstizi dei marciapiedi, 32 m, 31 May 2023, E. Di Gristina (FI, 
SAF No. 100119). – Naturalized alien species new for the flora of Sicilia.

Several young individuals have been found in the interstices of the sidewalks. 
Other plants have been recorded in the city center and residential areas of Paler-
mo (Via C. Lascaris, Via P. Ranzano, Via Marco Polo, Via Contessa Adelasia, and 
Via Ausonia).

E. Di Gristina, G. Barone
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Achillea filipendulina Lam. (Asteraceae)

+ (CAS) TOS: Cortona (Arezzo), loc. Riccio (WGS84: 43.222485°N, 12.003922°E), 
fossi al bordo della strada, 276 m, 8 June 2022, leg. L. Baccheschi, det. L. Baccheschi, C. 
Angiolini (FI). – Casual alien species new for the flora of Toscana.

L. Baccheschi, C. Angiolini

Alternanthera pungens Kunth (Amaranthaceae)

+ (CAS) SAR: Cagliari (Cagliari), Pineta di Su Siccu, zona Bonaria (WGS84: 
39.206061°N, 9.124077°E), spontaneizzata nei pressi di alcuni esemplari di Wash-
ingtonia robusta, 0 m, 25 November 2022, S. Costantini, G. Bacchetta (FI, CAG). – 
Casual alien species new for the flora of Sardegna.

About ten flowering individuals occur spontaneously in a meadow, occupying an 
area of approximately 100 m2. The species was probably accidentally introduced with 
garden soil.

S. Costantini, G. Bacchetta

Anredera cordifolia (Ten.) Steenis (Basellaceae)

+ (NAT) ABR: Chieti (Chieti), loc. Tricalle (WGS84: 42.367821°N, 14.170778°E), 
margine stradale, 228 m, 10 June 2021, A. Pica, J. Lupoletti (FI). – Status change from 
casual to naturalized alien for the flora of Abruzzo.

In Abruzzo, Anredera cordifolia is reported as a casual alien for the provinces of 
Chieti and L’Aquila (Olivieri 2010; Conti et al. 2016). In addition to the above re-
ported locality, covering an area of approximately 20 m2, in 2022–2023 we observed 
two further stable nuclei of nearly 10 m2 within a radius of 1 km. All three localities are 
along roadsides in ruderal environments and are in rapid expansion, gradually replac-
ing the native flora over the years.

A. Pica, J. Lupoletti

Campanula poscharskyana Degen (Campanulaceae)

+ (NAT) PIE: Cellio con Breia (Vercelli), fraz. Breia, presso la Chiesa di San Giovanni 
(WGS84: 45.764462°N, 8.307049°E), muretto a secco, 807 m, 23 June 2023, M. Lonati, 
G. Nota (FI). – Status change from casual to naturalized alien for the flora of Piemonte.

In Piemonte, this species was first recorded in 2020 as a casual alien in the province 
of Torino (Maglioni and Selvaggi 2020). A new population was found in Breia (Ver-
celli province), in the Insubrian area, where Campanula poscharskyana is widespread 
and colonizes walls and road margins, even forming dense populations with Erigeron 
karvinskianus DC. We, therefore, propose its status change from casual to naturalized.

M. Lonati, G. Nota
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Celtis occidentalis L. (Cannabaceae)

+ (NAT) LOM: Milano (Milano), Via del Ricordo, Cimitero dismesso di Crescenzago 
(WGS84: 45.509488°N, 9.239759°E), boscaglia di neoformazione, 127 m, no exp., 
5 May 2023, G. Galasso (MSNM barcodes MSNM52449, MSNM52450); ibidem 
(WGS84: 45.509196°N, 9.239834°E), boscaglia di neoformazione, 127 m, no exp., 
4 June 2023, G. Galasso (FI, MSNM barcode MSNM52551). – Status change from 
casual to naturalized alien for the flora of Lombardia.

Inside the Crescenzago Cemetery, decommissioned and abandoned in the 1960s, 
Celtis occidentalis forms an uneven-aged newly formed forest of ca. 4,200 m2 with 
regularly fruiting plants.

G. Galasso

Cryptomeria japonica (L.f.) D.Don (Cupressaceae)

+ (CAS) CAL: Condofuri (Reggio Calabria), loc. Scafi (WGS84: 38.031610°N, 
15.873680°E), impianto di Pinus sp. pl. percorso dal fuoco, 1079 m, 9 November 
2022, leg. L.M. Manti, det. V.L.A. Laface, L.M. Manti, C.M. Musarella, G. Spampinato 
(FI, REGGIO). – Casual alien species new for the flora of Calabria.

The observed individuals derived from seeds of mature plants in the nearby area, 
used in a garden border for wind protection.

L.M. Manti, V.L.A. Laface

Elaeagnus pungens Thunb. (Elaeagnaceae)

+ (CAS) MAR: Osimo (Ancona), loc. Santo Stefano (WGS84: 43.514864°N, 
13.459450°E), vegetazione pioniera in gully erosion morphology (profonda morfologia 
di incisione dovuta a forte erosione superficiale) in area agricola, 143 m, 16 October 
2019, leg. G. Mei, det. G. Mei, A. Stinca (FI, Herb. G. Mei). – Casual alien species new 
for the flora of Marche.

G. Mei, A. Stinca

Gazania rigens (L.) Gaertn. (Asteraceae)

+ (CAS) MAR: Grottammare (Ascoli Piceno), Lungomare della Repubblica (WGS84: 
42.988611°N, 13.871602°E), margine di aiuola presso il litorale, ca. 3 m, 6 August 
2022, N. Olivieri (FI). – Casual alien species new for the flora of Marche.

N. Olivieri

Glandularia hybrida (Groenland & Rümpler) G.L.Nesom & Pruski (Verbenaceae)

+ (CAS) CAL: Cirò (Crotone), loc. Palombello, lungo la mulattiera a ca. 700 m dal-
la strada SP10 (WGS84: 39.372540°N, 17.049235°E), margine di campi, substrato 
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argilloso, 115 m, 4 July 2022, leg. G. De Fine, det. N.G. Passalacqua (FI). – Casual 
alien species new for the flora of Calabria.

N.G. Passalacqua, G. De Fine

Hesperocyparis glabra (Sudw.) Bartel (Cupressaceae)

+ (NAT) PIE: Torino (Torino), Parco della Maddalena, sentiero a ovest del Faro della 
Vittoria (WGS84: 45.031151°N, 7.720302°E), bosco artificiale di conifere, 697 m, 
26 December 2022, S. Pirani, S. Ravetto Enri (FI). – Naturalized alien species new for 
the flora of Piemonte.

The Parco della Rimembranza, commonly knowns as Parco della Maddalena, is an 
artificial plantation dating from the 1920s mainly composed of alien conifers, many 
of which are successfully reproducing. Some young Hesperocyparis glabra trees were 
observed in a dense group of individuals with varying heights, some of which also car-
rying mature cones.

S. Pirani, S. Ravetto Enri

Jasminum nudiflorum Lindl. (Oleaceae)

+ (CAS) TOS: Fiesole (Firenze), loc. Vincigliata, sotto il castello nei pressi del Par-
co Avventura (WGS84: 47.792868°N, 11.312394°E), bosco termofilo, 210 m, 12 
March 2022, L. Pinzani (FI, Herb. L. Pinzani). – Casual alien species new for the flora 
of Toscana.

L. Pinzani

Kalanchoë ×houghtonii D.B.Ward (Crassulaceae)

+ (NAT) SAR: Pula (Cagliari), loc. Santa Margherita, Via Flumendosa (WGS84: 
38.956650°N, 8.966953°E), margini stradali e cunette presso il litorale, depositi al-
luvionali poligenici, 5 m, 30 September 2023, A. Lallai, M. Sarigu (FI, CAG). – Status 
change from casual to naturalized alien for the flora of Sardegna.

In Sardegna, Kalanchoë ×houghtonii was introduced as ornamental a long time ago 
and reported as a casual alien since 2012 (Podda et al. 2012). Its vegetative reproduc-
tion mode through leaf propagules (Smith 2020) has allowed it to form stable popula-
tions on the edges of roads or in areas showing marked human disturbance.

A. Lallai, M. Sarigu

Lantana camara L. subsp. camara (Verbenaceae)

+ (CAS) TOS: Siena (Siena), Via G. Gigli (WGS84: 43.314299°N, 11.342025°E), 
margine stradale, 278 m, 12 September 2022, T. Fiaschi, E. Fanfarillo (FI, SIENA). – 
Casual alien subspecies new for the flora of Toscana.

T. Fiaschi, E. Fanfarillo
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Lonicera fragrantissima Lindl. & Paxton (Caprifoliaceae)

+ (CAS) LOM: Cassano Magnago (Varese), vasche di laminazione dei torrenti Rile e 
Tenore (WGS84: 45.64159°N, 8.83220°E), boscaglia ripariale, 240 m, 27 May 2022, 
M. Adorni (FI). – Casual alien species new for the flora of Lombardia.

Only two individuals were found.
M. Adorni

Lupinus albus L. subsp. albus (Fabaceae)

+ (NAT) SIC: Cefalù (Palermo), C.da San Biagio (WGS84: 38.003835°N, 
14.005445°E), uncultivated land, 340 m, 1 May 2023, leg. G. Domina, det. G. Domi-
na, E. Di Gristina, G. Barone (FI, SAF No. 100135). – Status change from casual to 
naturalized alien for the flora of Italy (Sicilia).

Lupinus albus subsp. albus, actually considered a casual alien (Giardina et al. 2007), 
has not been commonly cultivated for over thirty years but currently forms stable 
populations in the basal belt of the Madonie Mountains, in the municipality of Cefalù, 
in San Biagio, Rocca Stefana, and Sant’Ambrogio.

E. Di Gristina, G. Barone

Mazus pumilus (Burm.f.) Steenis (Mazaceae)

+ (NAT) TAA: Trento (Trento), nel parcheggio di Trento Expo (CFCE: 9932/2) 
(WGS84: 46.063807°N, 11.116756°E), selciato con bolognini, due gruppi di ca. 1 m2 
ciascuno, 192 m, 23 May 2021, F. Prosser (FI, ROV No. 80110). – Naturalized alien 
species new for the flora of Trentino-Alto Adige.

Mazus pumilus was found also in Trento (Piazza Duomo, WGS84: 46.067121°N, 
11.121309°E, abundant, 5 June 2022), Arco (WGS84: 45.916275°N, 10.879655°E, in 
one point, 21 May 2023), and in the square of Villa Lagarina (WGS84: 45.917141°N, 
11.030945°E, abundant, 25 June 2023).

F. Prosser

Nicotiana tabacum L. (Solanaceae)

+ (CAS) ABR: Rocca San Giovanni (Chieti), loc. Piano dei Marchi (WGS84: 
42.279444°N, 14.482222°E), bordo di canale asciutto nei pressi di una pineta di im-
pianto artificiale, ca. 105 m, 3 September 2022, N. Olivieri (FI). – Casual alien species 
new for the flora of Abruzzo.

Only one individual of the species, close to flowering was found. The area is par-
tially occupied by an artificial forest of Pinus halepensis Mill. subsp. halepensis, which 
was affected by a fire in August 2021.

N. Olivieri



Notulae to the Italian alien vascular flora: 16 79

Parthenocissus tricuspidata (Siebold & Zucc.) Planch. (Vitaceae)

+ (CAS) SAR: Cagliari (Cagliari), Asse Mediano (WGS84: 39.240395°N, 9.118457°E), 
margini stradali, 21 m, 2 September 2022, M. Fois, A. Cuena-Lombraña (FI, CAG). – 
Casual alien species new for the flora of Sardegna.

M. Fois, A. Cuena-Lombraña

Phyllostachys aurea Carrière ex Rivière & C.Rivière (Poaceae)

+ (NAT) SAR: Oschiri (Sassari), Rizzolu ‘e Curadore in loc. Pegurone (WGS84: 
40.794427°N, 9.050850°E), lungo le sponde del torrente, 277 m, 16 October 2022, G. 
Calvia, A. Ruggero (FI, CAG). – Naturalized alien species new for the flora of Sardegna.

In Sardegna, this species has been confused with Bambusa vulgaris Schrad. ex 
J.C.Wendl., which was reported in several works (Camarda et al. 2016; Galasso et al. 
2018; Calvia and Ruggero 2020). More recent surveys from Gallura, Logudoro, Sas-
sarese, Campidano di Cagliari, Sulcis-Iglesiente, and other areas, revealed that all the 
populations previously attributed to B. vulgaris were to be assigned to this species that, 
at the current state of knowledge, is the only bamboo cultivated and then naturalized 
on the island.

G. Calvia, A. Ruggero

Plumbago auriculata Lam. (Plumbaginaceae)

+ (NAT) CAM: Napoli (Napoli), Centro Direzionale, sottopassaggio di Viale della 
Costituzione (WGS84: 40.857025°N, 14.284956°E), base dei muri in cemento ar-
mato ai margini del piano stradale, in ambiente ombroso e stagionalmente umido, 15 
September 2022, E. Del Guacchio (FI, NAP). – Status change from casual to natural-
ized alien for the flora of Campania.

The species has been reported as an alien for a long time in Campania and is 
now widespread, even in scarcely disturbed environments (Del Guacchio and La Valva 
2017). In the above reported locality, it is well represented by a stable and growing 
population (Stinca et al. 2016; E. Del Guacchio, pers. obs.). It is notable that it thrives 
better than the individuals cultivated or escaped in the overhanging gardens, especially 
in summer.

E. Del Guacchio, G. Galasso

Portulaca umbraticola Kunth (Portulacaceae)

+ (CAS) MAR: Grottammare (Ascoli Piceno), Lungomare della Repubblica (WGS84: 
42.988611°N, 13.871388°E), base di fioriera in cemento, presso il litorale, ca. 3 m, 6 
August 2022, N. Olivieri (FI). – Casual alien species new for the flora of Marche.

N. Olivieri
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Sedum multiceps Coss. & Durieu (Crassulaceae)

+ (CAS) ABR: Teramo (Teramo), Via A. De Gasperi (WGS84: 42.662777°N, 
13.708055°E), fessure di un muro in cemento presso la strada, ca. 251 m, 21 January 
2023, N. Olivieri (FI). – Casual alien species new for the flora of Abruzzo.

N. Olivieri

Sparaxis bulbifera (L.) Ker Gawl. (Iridaceae)

+ (NAT) ITALIA (SIC): Cefalù (Palermo), Gibilmanna, C.da Colombo (WGS84: 
38.002785°N, 14.025698°E), frutteto tradizionale, 590 m, 30 April 2023, G. Domina 
(FI, SAF No. 100116). – Status change from casual to naturalized alien for the flora of 
Italy; naturalized alien species new for the flora of Sicilia.

A population of several hundred individuals of Sparaxis bulbifera was found among 
orchards and on uncultivated land.

E. Di Gristina, G. Barone

Tagetes minuta L. (Asteraceae)

+ (CAS) SAR: Sanluri (Sud Sardegna), loc. Riu Piras (WGS84: 39.570372°N, 
8.909956°E), margini stradali, 146 m, 2 June 2022, F. Mascia, L. Podda, G. Bacchetta 
(FI, CAG). – Casual alien species new for the flora of Sardegna.

F. Mascia, L. Podda

Zantedeschia aethiopica (L.) Spreng. (Araceae)

+ (NAT) MOL: Campomarino (Campobasso), presso la strada SS16 “Adriatica” 
(WGS84: 41.959166°N, 15.036666°E), area acquitrinosa disturbata, ca. 3 m, 12 April 
2023, N. Olivieri (FI). – Naturalized alien species new for the flora of Molise.

Many individuals of the species flower and bear fruit and are, therefore, actively 
propagating. The infructescences, formed by orange berries that probably attract birds, 
tend to bend with their peduncle downwards as they ripen, perhaps allowing seeds to 
be disseminated also by water.

N. Olivieri

Nomenclatural and distribution updates from other literature sources

Nomenclatural, status, and distribution updates according to Becherer (1936), Rey (2002), 
She et al. (2005), Ward (2005), Ezcurra and Daniel (2007), Giardina et al. (2007), Persson 
(2007), Belyaeva (2009), Banfi and Galasso (2010), Eckenwalder (2010), Licitra and 
Napoli (2011), Verloove and Sánchez Gullón (2012), Gestri and Peruzzi (2013), Ardenghi 
and Polani (2016), Murrell and Ponedexter (2016), Del Guacchio and La Valva (2017), 
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Peruzzi et al. (2017), Turland et al. (2018), Buccheri et al. (2019), Lucas et al. (2019), Mutke 
et al. (2019), Prosser et al. (2019), Tzvelev and Probatova (2019), Bruschi and Pulverelli 
(2020), Bugni et al. (2020), Calvia and Ruggero (2020), Levin and Sagun (2021), Nepal 
and Purintun (2021), Semprini (2021), Wei et al. (2021), Filice and Nicolella (2022), 
Gubellini (2022), Lazzeri and Palermo (2022), Marchenko and Kuzovkina (2022), Prosser 
et al. (2022), Sadler et al. (2022), Alessandrini et al. (2023), Antonietti et al. (2023a, 
2023b), Applequist (2023), Barone et al. (2023), Buldrini et al. (2023), Capuano and 
Caruso (2023), Castaldi et al. (2023), Conti et al. (2023a, 2023b), Info Flora (2023 
[onwards]), Knapp et al. (2023), Laghi (2023), Lazzeri et al. (2023), Longo et al. (2023a, 
2023b), Marcenò et al. (2023), Marfella et al. (2023), Martínez et al. (2023), Nicolella et 
al. (2023a, 2023b), Palazzolo et al. (2023), POWO (2023a [onwards], 2023b [onwards]), 
Roma-Marzio et al. (2023), Selvaggi et al. (2023), Smith (2023), Soldano and Minuzzo 
(2023), Trotta et al. (2023), Weakley et al. (2023), Yang et al. (2023), Zepigi et al. (2023), 
and corrections to Galasso et al. (2018) and subsequent updates summarised in the Portal 
to the Flora of Italy (2023) are provided in Suppl. material 1.

G. Galasso, F. Bartolucci
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Abstract
In this contribution, new data concerning the distribution of native vascular flora in Italy are presented. It 
includes new records, confirmations, and exclusions to the Italian administrative regions. Nomenclatural 
and distribution updates, published elsewhere, and corrigenda are provided as supplementary material.
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How to contribute

The text for the new records, exclusions, and confirmations should be submitted elec-
tronically to Lorenzo Lastrucci (lorenzo.lastrucci@unifi.it). The corresponding speci-
men along with its scan or photograph have to be sent to FI Herbarium: Sezione di 
Botanica “Filippo Parlatore” del Museo di Storia Naturale, Via G. La Pira 4, 50121 
Firenze (Italy). Those texts concerning nomenclatural novelties and typifications (only 
for accepted names) should be submitted electronically to: Fabrizio Bartolucci (fabrizio.
bartolucci@gmail.com). Each text should be within 1,000 characters (spaces included).

Floristic records of native taxa

Alchemilla effusa Buser (Rosaceae)

+ UMB: Castelluccio di Norcia (Norcia, Perugia) (WGS84: 42.781561°N, 13.195514°E), 
Piano Grande, prato pingue presso i Mergani; suolo calcareo, 1272 m, 7 July 2021, leg. F. 
Falcinelli, det. F. Festi (FI, Herb. Tondi). – Species new for the flora of Umbria.

F. Falcinelli, F. Festi, G. Tondi
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Alchemilla marsica Buser (Rosaceae)

+ MOL: Capracotta (Isernia) (WGS84: 41.830136°N, 14.293988°E), Habitat 6210*, 
prateria semi-mesofila secondaria polispecifica perenne, copertura 100%, a dominanza di 
Bromopsis erecta (Huds.) Fourr., Carex flacca Schreb. subsp. erythrostachys (Hoppe) Holub, 
Brachypodium rupestre (Host) Roem. & Schult., 1332 m s.l.m. esposizione sud sud-est, 
6 June 2021, leg. P. Fortini, det. G. Tondi (FI, IS). – Species new for the flora of Molise.

P. Fortini, G. Tondi

Alchemilla reniformis Buser (Rosaceae)

+ UMB: Monte Coscerno (S. Anatolia di Narco, Perugia) (WGS84: 42.718762°N, 
12.885913°E), pascolo, versante N; suolo calcareo, 1635 m, 15 July 2021, leg. F. Fal-
cinelli, det. G. Tondi, rev. F. Festi (FI, Herb. Tondi). – Species new for the flora of Umbria.

F. Falcinelli, F. Festi, G. Tondi

Anemone hortensis L. subsp. hortensis (Ranunculaceae)

+ PIE: Gavi (Alessandria), calanchi dello Scrivia (sponda sinistra) (WGS84: 
40.090440°N, 53.303100°E), 483 m, 3 March 2022, E. Repetto (FI). – Species new 
for the flora of Piemonte.

We observed this species in a dry grassland of a badland on the left bank of the 
Scrivia River. The species grows together with Brachypodium rupestre (Host) Roem. & 
Schult., Carex caryophyllea Latourr., Globularia bisnagarica L., and Lotus dorycnium L.

E. Repetto, S. Assini

Cornus sanguinea L. subsp. hungarica (Kárpáti) Soó (Cornaceae)

+ MOL: Pesche (Isernia), (WGS84: 41.602233°N, 14.271280°E), cespuglieto. 695 m 
s.l.m. esposizione sud sud-est, 17 May 2023, P. Fortini, L. Quaranta (IS). – Subspecies 
new for the flora of Molise.

P. Fortini, L. Quaranta

Crassula tillaea Lest.-Garl. (Crassulaceae)

+ PIE: Trecate (Novara), (WGS84: 45.4372860°N, 8.8065930°E), pratello arido aci-
dofilo del Ticino (sponda destra), 135 m, 26 April 2023, leg. S. Assini, det. P. Palazzolo 
(FI). – Species new for the flora of Piemonte.

This species was reported for Piemonte as “recorded by mistake” (Bartolucci et al. 
2018), but we observed large populations occurring in pioneer siliceous dry grasslands, 
located between the Polo Industriale San Martino and the right bank of the Ticino River. 
This species grows together with Aira caryophyllea L., Tuberaria guttata (L.) Fourr., Sper-
gularia rubra (L.) J.Presl & C.Presl, Carex caryophyllea Latourr., and Aphanes arvensis L.

S. Assini, P. Palazzolo
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Desmazeria sicula (Jacq.) Dumort. (Poaceae)

+ PUG: Lesina (Foggia), l’Isola, tra Cauto e Santa Maria, (WGS84: 41.906388°N, 
15.497954°E), pratello terofitico su suolo sabbioso, 4 m s.l.m., 30 May 2023, leg. V. 
Tomaselli, F. Carruggio, det. V. Tomaselli, F. Carruggio, E. Genduso, (FI, BI Nos 57968, 
57969). ‒ Species new for the flora of Puglia.

E. Genduso, F. Carruggio

Euphorbia palustris L. (Euphorbiaceae)

+ PUG: Chieuti (Foggia), Marina di Fantina, (WGS84: 41.916602°N, 15.215413°E), 
fragmiteto in pineta costiera (rimboschimento a Pinus halepensis Mill.), 3 m s.l.m., 22 
April 2023, leg. E. Costanzo, E. Genduso, det. V. Tomaselli, F. Carruggio, E. Genduso (FI, 
BI Nos 58007). ‒ Species confirmed for the flora of Puglia.

Formerly reported by Fiori (1926) in the area of “Golfo di Taranto lungo il fiume 
Lato nelle Menasciole”, but its presence was never confirmed.

E. Genduso, V. Tomaselli

Festuca sicula C.Presl (Poaceae)

+ MOL: Carovilli (Isernia) (WGS84: 41.665589°N, 14.274823°E), prato da sfalcio 
mesofilo, 986 m s.l.m., 20 June 2022, P. Fortini, L. Quaranta (IS). – Species new for 
the flora of Molise.

P. Fortini, L. Quaranta

Festuca stricta Host subsp. trachyphylla (Hack.) Patzke ex Pils (Poaceae)

+ MOL: Pescopennataro (Isernia), (WGS84: 41.5157755°N, 14.193816°E), prateria 
mesofila continua su suolo profondo, 955 m s.l.m., 15 June 2022, P. Fortini, L. Quar-
anta (FI, IS). – Subspecies new for the flora of Molise.

P. Fortini, L. Quaranta

Hieracium diaphanoides Lindeb. subsp. pseudumbrosum Zahn (Asteraceae)

+ EMR: Tizzano Val Parma (Parma), pendici di Monte Fuso sopra Rusino (WGS84: 
44.50554°N, 10.26450°E), bosco misto mesofilo, 1080 m, 26 June 2013, leg. M. Adorni, 
L. Ghillani, det. G. Gottschlich (FI). – Subspecies new for the flora of Emilia-Romagna.

M. Adorni, L. Ghillani, G. Gottschlich

Hieracium tenuiflorum Arv.-Touv. subsp. tenuiflorum (Asteraceae)

+ MAR: Rotella (Ascoli Piceno), Monte Ascensione (WGS84: 42.926439°N, 
13.553891°E), margini di bosco, 700‒1100 m, 7 May 2008, leg. C. D’Angeli, F. Conti, 
det. G. Gottschlich (APP No. 39706). ‒ Subspecies new for the flora of Marche.
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Hieracium tenuiflorum was recently recorded for Marche without indication of the 
subspecies (Canzoneri et al. 2022).

G. Gottschlich, F. Conti

Lysimachia loeflingii F.J.Jiménez-López & M.Talavera (Primulaceae)

+ PUG: Bari, Campus Università degli studi di Bari Aldo Moro (WGS84: 
41.109738°N, 16.882152°E) vegetazione sinantropica mesofila degli incolti e 
delle aree prative e ruderali in prossimità delle aree di cantiere 12 m, 3 April 2023, 
leg. G. Mei, det. G. Mei, A. Stinca (FI, Herb. G. Mei); Bari, Istituto di Selvicoltura 
ed ecologia Forestale (WGS84: 41.111358°N, 16.882177°E) vegetazione degli in-
colti nelle aree più fresche e in prossimità dei passaggi pedonali 15 m, 3 April 
2023, leg. G. Mei, det. G. Mei, A. Stinca (Herb. G. Mei). – Species confirmed for 
the flora of Puglia.

This finding confirms the only historical report for the Italian peninsula; in fact 
the presence of L. loeflingii in Italy is known for Sardegna, and Sicilia (Barone et al. 
2023; Gianguzzi et al. 2023), while it was reported as doubtfully occurring in Puglia 
(Bartolucci et al. 2018, 2022).

G. Mei, A. Stinca

Melomphis arabica (L.) Raf. (Asparagaceae)

+ CAL: San Ferdinando (Reggio Calabria), Località Torre, (WGS84: 38.495195°N, 
15.920087°E), a bordo strada e nei terreni incolti circostanti, 5 m, 6 May 2023, 
V.L.A. Laface, G. Tavilla (REGGIO, CAT). – Species confirmed for the flora 
of Calabria.

During fieldwork around the Metropolitan City of Reggio Calabria, we discovered 
a well-established population of the species near the village of San Ferdinando on un-
cultivated land.

V.L.A. Laface, G. Tavilla

Montia arvensis Wallr. (Montiaceae)

+ PUG: Gravina in Puglia (Bari), “Bosco Difesa Grande”, Lago Matera, (WGS84: 
40.753235°N, 16.382895°E), prati umidi terofitici con Ranunculus sardous e Lotus 
parviflorus, 438 m s.l.m., 17 March 2023, leg. V. Tomaselli, det. V. Tomaselli, G. Pa-
zienza, (BI No. 57778). – Species confirmed for the flora of Puglia.

V. Tomaselli, G. Pazienza

Najas major All. (Hydrocharitaceae)

+ BAS: Pignola (Potenza), loc. Lago Pantano (WGS84:, 40.587943°N, 15.751694°E), 
in the lake, 760 m a.s.m., 12 August 2022, L. Rosati, G. Potenza (FI). – Species new 
for the flora of Basilicata.
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During the monitoring of macrophyte vegetation at Lake Pantano, we detected 
several small patches of a Najas major-dominated community, at a depth of 0,6–1,3 m, 
close to the shore.

G. Potenza, L. Rosati

Narcissus tazetta L. subsp. italicus (Ker Gawl.) Baker (Amaryllidaceae)

+ SAR: Curcuris (Oristano), loc. Riu canali, prati umidi ai margini del Corso 
d’acqua (WGS84: 39.756013°N, 8.824960°E), 141 m s.l.m., 16 January 2023, 
F. Mascia (CAG); Siliqua (Sud Sardegna), loc. Su tidili, Margini e capezzagne 
di coltivi, prati umidi (WGS84: 39.284911°N, 8.795614°E), 66 m s.l.m., 13 
February 2023, G. Secci & Mascia (FI, CAG); loc. Tzinnigas, incolti umidi 
(WGS84: 39.251558°N, 8.767128°E), 144 m s.l.m., 13 February 2023 G. Secci; 
Villanovaforru (Sud Sardegna), loc. Funtana Iannus, radure umide ai margini 
della lecceta, margini di sentieri (WGS84: 39.636856°N, 8.859135°E), 318 m 
s.l.m.,15 January 2023, F. Mascia (CAG). – Subspecies confirmed for the flora 
of Sardegna.

The first records for Sardegna refer to material collected in Jerzu by Bornemann 
(Barbey 1884) and by Bonomi (sine loco, 1895, FI). These records were never con-
firmed thereafter.

F. Mascia, G. Secci

Sagina alexandrae Iamonico (Caryophyllaceae)

+ PIE: Trecate (Novara), prati aridi del Ticino (sponda destra) (WGS84: 45.440868°N, 
8.805930°E), 112 m, 26 April 2023, leg. I. Brugellis, det. S. Assini (FI). – Species con-
firmed for the flora of Piemonte.

We observed the species occurring in a siliceous dry grassland, which can be classi-
fied as Habitat 6210*, located between the Polo Industriale San Martino and the right 
bank of the Ticino River.

S. Assini, I. Brugellis

Salsola tragus L. (Amaranthaceae)

+ LAZ: Tarquinia (Viterbo), Riserva Naturale Statale Saline di Tarquinia (WGS84: 
42.210163°N, 11.708960°E), dune, 2 m, 6 November 2022, G. Buccomino, D. Iamonico 
(FI); Roma, Tenuta Presidenziale di Castel Porziano, litorale interno, November 1987, B. 
Anzalone, rev. D. Iamonico 1 June 2023 (RO-HA); Latina, Isola di Ponza, 26 June 1966, B. 
Anzalone, rev. D. Iamonico 1 June 2023 (RO-HA); Latina, Isola di Ponza, pressi di Ponza, 
16–19 October 1966, B. Anzalone, rev. D. Iamonico 1 June 2023 (RO-HA). – Species new 
for the flora of Lazio.
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In addition to our findings, we found three further specimens collected by B. 
Anzalone in the provinces of Rome and Latina and previously identified as Salsola 
kali L. (see also Anzalone et al. 2010: 265). Further specimens annotated as S. kali are 
preserved at RO, but they cannot be surely identified as they are lacking mature fruits.

D. Iamonico, G. Buccomino

Sisymbrium austriacum Jacq. subsp. austriacum (Brassicaceae)

− CAM. Species to be excluded from the flora of Campania.
− MOL. Species to be excluded from the flora of Molise.

The indications of Sisymbrium austriacum for Campania and Molise, i.e., Mon-
tevergine (province of Avellino) and Matese massif (Campania and Molise) (e.g., Fiori 
1924; Pignatti 1982; Lucchese 1995) apparently rely only on Tenore (1831) and were 
never confirmed (cf. also Santangelo et al. 2008). However, due to the incomplete 
material, Tenore himself (1835–1836, under the name S. pannonicum Jacq. var. “Jaco-
baeefolium”) questioned whether it could instead represent a variety of S. altissimum L. 
or even a new species. The only pertinent material in Tenore’s herbarium (NAP, bar-
code NAP0001829!) consists of a few fruiting scapes apparently collected in Abruzzo 
by Cecchetti (see Tenore 1831). The label, handwritten by Tenore, reports his afore-
mentioned doubts. In any case, this material was already identified by L. Grande as 
S. orientale L., which makes the reports for Campania and Molise unreliable.

E. Del Guacchio

Tragopogon eriospermus Ten. (Asteraceae)

+ PUG: Laterza (Taranto), Fontana Imperatore, (WGS84: 40.669799°N, 16.755913°E), 
prateria a Lolium arundinaceum (Schreb.) Darbysh. subsp. arundinaceum, Phalaris paradoxa 
L. e Poa palustris L, 350 m s.l.m., 4 June 2023, leg. G. Silletti, E. Costanzo, det. G. Silletti, V. 
Tomaselli (FI, BI Nos 58198-58206). – Species confirmed for the flora of Puglia.

This species had been historically reported by Tenore (1831) for the “Tavoliere”.
G.N. Silletti, E. Costanzo, V. Tomaselli

Trigonella infesta (Guss.) Coulot & Rabaute (Fabaceae)

+ PUG: Ginosa (Taranto), Gravina di Ginosa (WGS84: 40.582500°N, 16.760556°E), 
incolto arido pietroso, 200 m, 9 June 2023, leg. G. Pellegrino, det. G. Pellegrino, L. 
Forte (BI No. 58194). – Species new for the flora of Puglia.

This is a western Mediterranean species (Coulot and Rabaute 2013), which reaches 
the Ionian Islands in Greece to the east (Dimopoulos et al. 2013). For southern pen-
insular Italy, the species was reported with certainty only for Basilicata (Portal to the 
Flora of Italy 2023).

G. Pellegrino, L. Forte
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Vicia melanops Sm. (Fabaceae)

+ EMR: San Lazzaro di Savena (Bologna), Parco dei Gessi Bolognesi (WGS84: 
44.444876°N, 11.375468°E), prato su affioramenti gessosi, 205 m, 24 April 2022, 
leg. L. Fontanabona, det. L. Fontanabona, F. Santi., A. Zarantonello (FI). ‒ Species 
confirmed for the flora of Emilia-Romagna.

This species was already reported in Emilia-Romagna by Mattei (1886), who cites 
a record by Odoardo Beccari dating back to 1864 for the hills surrounding Bologna. 
The same record is also reported in Betti (1909).

L. Fontanabona, F. Santi

Vicia pannonica Crantz subsp. striata (M.Bieb.) Nyman (Fabaceae)

+ BAS: Pignola (Potenza), Pantano (WGS84: 40.588492°N, 15.741264°E), margine 
seminativo di grano, 785 m, 27 May 2023, leg. G. Potenza, L. Rosati; det. G. Potenza, 
L. Rosati (FI). – Subspecies new for the flora of Basilicata.

In the southern Italian peninsula, this taxon has been previously reported only for 
Puglia (Bartolucci et al. 2018). It is a Mediterranean element considered as a segetal 
species (Fanfarillo et al. 2020) but also observed in shrublands and forest edges Pignatti 
(1982). In the NE Italian administrative regions it is considered as an alien taxon.

G. Potenza, L. Rosati

Floristic records of regional alien taxa

Viburnum tinus L. subsp. tinus (Viburnaceae)

+ (NAT) PIE: Comune di Torino (TO), collina di Torino presso il Colle della Maddale-
na (WGS84: 45.030988°N, 7.720587°E), versante termofilo a Quercus pubescens e Q. 
cerris, 704 m s.l.m., 14 April 2023, M. Lonati, G. Nota (FI). – Naturalized regional 
alien taxon new for the flora of Piemonte.

In the area where V. tinus was found, this species forms a small population with 
specimens in the reproductive stage and many young seedlings, probably originating 
from the older plants.

G. Nota, M. Lonati

Nomenclatural and distribution updates from other literature 
sources

Nomenclatural and distribution updates, and corrigenda to Bartolucci et al. (2018) 
and subsequent updates summarised in the Portal to the Flora of Italy (2023) accord-
ing to Bacchetta et al. (2007), Bracchi and Romani (2010), Fici (2014), Gristina et 
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al. (2014), Hernández-Ledesma et al. (2015), Banasiak et al. (2016), Kadereit et al. 
(2016), Bartolucci et al. (2020, 2023a, 2023b), Kreutz et al. (2020), Maglio (2021), 
Conti and Bartolucci (2022), Gestri et al. (2022, 2023), Joffard et al. (2022), Prosser 
et al. (2022), Selvaggi et al. (2022, 2023), Stace (2022), Bovio (2022), Brusa (2022), 
Aedo (2023), Alessandrini et al. (2023), Applequist (2023), Böhnert and Del Guac-
chio (2023), Brullo et al. (2023), Buldrini et al. (2023), Conti et al. (2023a, 2023b, 
2023c, 2023d), De Santis (2023), Fraser-Jenkins et al. (2023), Gargano et al. (2023), 
Gianguzzi et al. (2023), Gregor et al. (2023), Iamonico et al. (2023a, 2023b), Laghi 
and Pica (2023), Lazzeri et al. (2023), Longo (2023); Longo and Ottonello (2023), 
Longo et al. (2023a, 2023b), Maglio and Roccia (2023), Manni et al. (2023), Nicolella 
et al. (2023a, 2023b), Pica and Laghi (2023), Pica et al. (2023), Romero Zarco (2023), 
Sciuto et al. (2023), Skubic et al. (2023), Tiburtini et al. (2023), Zepigi et al. (2023) 
are provided in Suppl. material 1.
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Abstract
In this contribution, new data concerning algae, bryophytes, fungi and lichens of the Italian flora are 
presented. It includes new records and confirmations for the algal genera Acetabularia, Nitella, and Nitel-
lopsis for the bryophyte genera Drepanocladus, Fissidens, Hookeria, and Weissia, the fungal genera Alnicola, 
Arthonia, Cortinarius, Inocybe, Leucoagaricus, Neohygrocybe, and Puccinia and the lichen genera Bacidina, 
Chaenotheca, Flavoplaca, Gyalecta, Heterodermia, Rinodina, Scytinium, and Squamarina.

Keywords
Ascomycota, Basidiomycota, Bryidae, Charophyceae, Ulvophyceae

How to contribute

The text of the records should be submitted electronically to: Cecilia Totti (c.totti@
univpm.it) for algae, Marta Puglisi (mpuglisi@unict.it) for bryophytes, Alfredo Vizzini 
(alfredo.vizzini@unito.it) for fungi, Sonia Ravera (sonia.ravera@unipa.it) for lichens. 
Each text should be within 1,000 characters (spaces included).

Floristic records

Algae

Acetabularia caliculus J.V.Lamoroux (Polyphysaceae)

+ ITA (SAR): Porto Pozzo, Palau (Sassari) (UTM WGS84: 32T 523455.4560060), 
shoals with fine sediments, -3 m, 30 August 2023, leg. S. Rossi, det. E. Trainito, G. 
Calvia (FI). – Species confirmed for Italy (Sardegna).
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This species was found growing densely in a rather small (not more than 30 m2) 
shoal, close to the entrance of a small gulf and a lagoon, on very fine sediments. It is 
characterised by the presence of a stalk (white or green) with a terminal concave cup 
(brilliant green) formed by free segments. Acetabularia caliculus is distinguished from 
A. acetabulum L. primarily by having a generally longer axis, a darker green color of 
the terminal disc with a significantly lower number of rays (55–90 in A. acetabulum, 
22–35 in A. calyculus), and the upper crown formed by segments that are not fused 
together (Rodríguez-Prieto et al. 2010). First described from Western Australia, in 
the Mediterranean Sea it has been previously recorded only from the Balearic Islands 
(Valet 1968; Ribera Siguán and Gómez Garreta 1985; Gallardo et al. 1993) and the 
north-western coast of Spain (Pérez-Ruzafa and Honrubia 1984; Gallardo et al. 1985; 
Pérez-Ruzafa 1990; Gallardo et al. 1993, 2016; Pérez-Ruzafa et al. 2008).

S. Rossi, G. Calvia, E. Trainito

Nitella opaca (C.Agardh ex Bruzelius) C.Agardh (Characeae)

+ ABR: Lago della Montagna Spaccata, Alfedena (L’Aquila) (WGS 84: 33T 417533 
4619146), lake bottom between 0 and 7 m depth, 1060 m, 22 August 2023, leg. L. Ro-
sati, G. Filibeck, det. L. Rosati, M.M. Azzella (UTV, HLUC); Lago di Scanno, Scanno 
(L’Aquila) (WGS 84: 33T 405937 4641877), lake bottom between 3 and 6 m depth, 
922 m, 9 September 2023, leg. L. Rosati, G. Filibeck, det. L. Rosati, M.M. Azzella 
(UTV, HLUC); Lago di Campotosto, Parco Nazionale del Gran Sasso e Monti della 
Laga, Campotosto (L’Aquila) (WGS 84: 33T 367533 4711315), lake bottom between 
5 and 14 m depth, 1300 m, 19 September 2023, leg. L. Rosati, L. Cancellieri, det. L. 
Rosati, M.M. Azzella (UTV, HLUC). – Species new to Abruzzo.

This species was recorded in Italy for Trentino-Alto Adige, Lombardia, Veneto, 
Lazio and Sardegna (Bazzichelli and Abdelahad 2009). In Abruzzo, it currently dom-
inates the submerged vegetation of the Montagna Spaccata reservoir; it covers also 
large areas in the Campotosto reservoir, while it is less abundant in the natural lake 
of Scanno. Nitella opaca is similar to N. flexilis (L.) C.Agardh, from which it differs 
for being dioecious. In general, N. opaca colonizes high-conductivity waters, rich in 
calcium content, and occurs at varying depths (Kairesalo et al. 1992; Trajanovska et 
al. 2012; Azzella 2014; Auderset Joye and Boissezon 2018); it requires relatively cold 
water (optimal temperature 12–15 °C) (Mouronval et al. 2015).

L. Rosati, L. Cancellieri, G. Filibeck

Nitella gracilis (Smith) C.Agardh (Characeae)

+ ABR: Lago di Barrea, Parco Nazionale d’Abruzzo Lazio e Molise, Civitella Alfedena 
(L’Aquila) (WGS 84: 33T 413176 4624275), lake bottom between 0 and 3 m depth, 
975 m, 21 August 2023, leg. L. Rosati, G. Filibeck, det. L. Rosati, M.M. Azzella (UTV, 
HLUC); Lago di Campotosto, Parco Nazionale del Gran Sasso e Monti della Laga, 
Campotosto (L’Aquila) (WGS 84: 33T 366045 4712141), lake bottom between 5 
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and 10 m depth, 1300 m, 10 September 2023, leg. L. Rosati, G. Filibeck, det. L. Ro-
sati, M.M. Azzella (UTV, HLUC); Lago della Montagna Spaccata, Alfedena (L’Aquila) 
(WGS 84: 33T 417518 4619153), lake bottom at 4 m depth, 1060 m, 22 August 
2023, leg. L. Rosati, G. Filibeck, det. L. Rosati, M.M. Azzella (UTV, HLUC). – Species 
new to Abruzzo.

This species was recorded in Lombardia, Friuli-Venezia Giulia, Veneto and Lazio 
(Bazzichelli and Abdelahad 2009). We found it in very small quantities, within the 
mats of dominant Characeae such as N. opaca (C.Agardh ex Bruzelius) C.Agardh or 
Chara vulgaris L., in the submerged vegetation of three reservoir lakes. It is impossible 
to confuse it with any other species of the genus. N. gracilis is a rare and endangered 
species: it is extinct in Denmark and endangered in the Balkans, Sweden and Swit-
zerland (Azzella 2014). Its optimum seems to point to low-calcium waters (Auderset 
Joye and Boissezon 2018), thus the finding in association with calciophilous N. opaca 
requires further ecological investigation.

L. Rosati, G. Filibeck, M.M. Azella

Nitellopsis obtusa (Desv.) J.Groves (Characeae)

+ ABR: Lago di Campotosto, Parco Nazionale del Gran Sasso e Monti della Laga, 
Campotosto (L’Aquila) (WGS 84: 33T 367428 4711205), lake bottom between 9 and 
14 m depth, 1300 m, 19 September 2023, leg. L. Rosati, L. Cancellieri, det. L. Rosati, 
M.M. Azzella (UTV, HLUC). – Species new to Abruzzo.

This widespread species is recorded in Italy for Veneto, Emilia-Romagna, Toscana, 
Lazio, Puglia and Basilicata (Bazzichelli and Abdelahad 2009). Nitellopsis obtusa is the 
only extant member of the genus; it is a dioecious species, usually colonizing carbon-
ate-rich waters, often reaching deeper waters than other Charophytes (Bolpagni et 
al. 2013; Azzella 2014). This species is of conservation concern in much of its native 
European range (Azzella 2014) but is classified as an invasive species in North America 
(Larkin et al. 2018). We found that N. obtusa is the dominant species in the deepest 
vegetation belt of the reservoir Lake of Campotosto; the lake bottom lies on a former 
mire within a sandstone-marl basin.

L. Rosati, L. Cancellieri, M.M. Azzella

Nitellopsis obtusa (Desv.) J.Groves (Characeae)

+ BAS: Lago Pantano, Pignola (Potenza) (WGS 84: 33T 563204 4493157), lake bot-
tom at 1.3 m depth, 764 m, 12 August 2022, leg. L. Rosati, G. Potenza, det. L. Rosati 
(HLUC). – Species confirmed for Basilicata.

The only record of this species for Basilicata dates to more than a century ago, in 
Monticchio lakes (Trotter 1908, sub Tolypellopsis ulvoides). A recent work found that 
it was extinct from these lakes (Azzella 2012). We have re-discovered it at a different 
location, Lago Pantano - where Characeae are very rare, only occurring interspersed 
within the Ceratophyllum demersum L.-dominated vegetation.

G. Potenza, L. Rosati
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Bryophytes

Drepanocladus turgescens (T.Jensen) Broth. (Amblystegiaceae)

+ TAA: Sella Group, near the path Rif. Pordoi-Rif. Boè (Trento) (UTM WGS84: 32T 
716173.5153708), water flow on dolomite, 2812 m, 3 September 2019, F. Prosser 
(ROV 03847); Brenta Group, below the NW face of Cima Grostè (Trento) (UTM 
WGS84: 32T 646605.5118202), on wet dolomite steps, 2585 m, 31 July 2020, F. 
Prosser (ROV 05509); Pale di S. Martino, on the plateau (Trento) (UTM WGS84: 
32T 719507.5127871), wetland on dolomite, 2473 m, 12 August 2020, F. Prosser 
(ROV FP 05208). – Species confirmed for Trentino-Alto Adige.

Drepanocladus turgescens is a moss with a mainly subarctic-alpine distribution in Eu-
rope (Krajewski 2017), rare in the Mediterranean (Ros et al. 2013). In Italy it is reported 
only from some northern administrative regions, such as Piemonte, Friuli-Venezia Giulia, 
Veneto, and Trentino-Alto Adige, in the latter two with old records (Aleffi et al. 2020). In 
Trentino-Alto Adige, D. turgescens was previously signalled by Dalla Torre and Sarnthein 
(1904) for Passo di Resia, where it is not confirmed (FloraFaunaSüdtirol 2023).

F. Prosser

Fissidens fontanus (Bach.Pyl.) Steud. (Fissidentaceae)

+ TAA: Sarca river, between Torbole and Arco (UTM WGS84: 32T 646077.5082938), 
72 m, 8 June 2023, D. Spitale (ROV 7000). – Species new to Trentino-Alto Adige.

Fissidens fontanus differs from the other species of the genus by missing a central 
strand in the stem and in the sheathing laminae reaching only 1/4–1/3 of the total leaf 
length (Privitera and Puglisi 1994). In Italy, the species is signalled with old records for 
Piemonte, Lombardia and Veneto, while more recent data (after 1968) are available 
for Friuli-Venezia Giulia, Toscana, Sardegna, and Sicilia (Aleffi et al. 2020); it is also 
recorded for Liguria and Lazio without precise collection data or locality. In the new 
locality the species was found growing on stones at depth of 10–30 cm.

D. Spitale, M. Cantonati

Hookeria lucens (Hedw.) Sm. (Hookeriaceae)

+ TAA: Val di Daone, along the Chiese stream just above Pracul (Trento) (UTM 
WGS84: 32T 619161.5092964), humid wooded place on granite, 980 m, 14 May 
2023, F. Prosser (ROV BR06971). – Species new to Trentino-Alto Adige.

Hookeria lucens is a species of shaded, moist, humid sites, reported in Italy from 
some northern and central regions (Piemonte, Lombardia, Veneto, Friuli-Venezia Gi-
ulia, Toscana, and Lazio) and with old reports from Puglia (Aleffi et al. 2020). In the 
new locality of Trentino-Alto Adige, it was found a few meters from the eastern bank 
of the Chiese river in a limited settlement of a few square decimetres in an area scarcely 
accessible and partially explored.

F. Prosser
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Weissia angustifolia (Baumgartner) D.A.Callaghan (Pottiaceae)

+ ITA (TOS): Villamarina Hospital, Piombino (Livorno) (UTM WGS84: 32T 
623451.4755326), on sunny and exposed flowerbeds with dry bare soil, consisting of 
more or less cemented quartzose-carbonate sand, 103 m, 14 January 2021, G. Pandeli 
(SIENA); Talamone (Grosseto) (UTM WGS84: 32T 675060.4714755), Mediterra-
nean garrigue dominated by Salvia rosmarinus Spenn. on calcareous substrate, 38 m, 
26 January 2021, G. Pandeli (SIENA). – Species new to Italy (Toscana).

Weissia angustifolia was previously reported as a variety of W. longifolia Mitt., and 
only recently recognized at species level by Callaghan et al. (2019). According to these 
authors, it differs from other taxa of the genus by the tightly involute margins along the 
distal half of perichaetial leaves, short seta and the presence of an abscission zone at the 
junction of the operculum and urn, a combination that is unique amongst European 
species belonging to Weissia Hedw. subg. Astomum Hampe.

G. Pandeli, I. Bonini, A. Battaglini

Fungi

Alnicola macrospora J.Favre (Hymenogastraceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 
33S 605982.4357356), on the ground at the edge of an artificial carr, under Populus 
and Salix prevailing growing woody plant genera, 200 m, 7 October 2022, N.G. Pas-
salacqua, A.B. De Giuseppe, G. Sicoli (CLU F324). – Species new to Calabria.

A group of about 20 gregarious basidiomata referable to the genus Alnicola Küh-
ner [=Naucoria (Fr.) P.Kummer] was detected on the ground in a marshy area sur-
rounding an artificial pond colonised by young poplars and willow trees. Very recently, 
the macro- and micro-characteristics of our specimens were found referable to the 
description of Alnicola macrospora J.Favre given by Consiglio and Marchetti (2022). 
Two detections of this fungus are available for Italy, i.e., from Sardegna in 2008 (Con-
siglio and Marchetti 2022) and from Lombardia in 2010 (https://www.funghiitaliani.
it/topic/64336-naucoria-salicis-pd-orton-1960/). Further basidiomata of this fungus 
were observed in the same site on the 19th of April 2023.

N.G. Passalacqua, A.B. De Giuseppe, G. Sicoli

Arthonia epiphyscia Nyl. (Arthoniaceae)

+ TAA: Dolomiti, Monte Castellazzo N of Passo di Rolle (Trento) (UTM WGS84: 
32T 715182.5131793), on slope exposed to the S, on boulders of marly limestone, on 
the thallus of Physcia dubia (Hoffm.) Lettau, c. 2100 m, 23 October 1976, J. Hafellner 
(no. 84354 GZU). – Species new to Trentino-Alto Adige.

The lichenicolous A. epiphyscia is easily recognized by its pure black, convex ascomata, 
often arranged in isolated small dense groups on the host thallus. The species is known 
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from all continents – for a sketch of the overall distribution see Brackel (2014) – and is 
also widely distributed in Italy (Brackel 2016; Nimis 2016; Nimis and Martellos 2023), 
but apparently rare compared to the commonness of its hosts, i.e., various ordinary Physcia 
species. In the north of the country, it was so far only known from Venezia-Giulia (Nimis 
and Martellos 2023). The collection reported here is the first in Italy above the treeline. 
Earlier records on Phaeophyscia refer to A. phaeophysciae Grube & Matzer (see there).

J. Hafellner

Arthonia phaeophysciae Grube & Matzer (Arthoniaceae)

+ TAA: Val Venosta, ca. 1 km NE above of Schlanders, by the trail to Vezzan (Bolzano) 
(UTM WGS84: 32T 636831.5165507), on slope exposed to the S, on soil layer over 
siliceous outcrops, on the thallus of Phaeophyscia cernohorskyi (Nádv.) Essl., ca. 800 m, 5 
September 1992, J. Hafellner (no. 30406 GZU). – Species new to Trentino-Alto Adige.

The lichenicolous A. phaeophysciae is distinguished from the otherwise similar A. 
epiphyscia Nyl. by its ascomata breaking through the upper cortex of the host. In early 
stages of development, the ascomata remain partly covered by remnants of the cortex 
and the epinecral layer, a diagnostic feature easily observed under the dissecting micro-
scope. This species behaves as parasite on the thallus of various Phaeophyscia species, 
causing finally a bleaching of the infected areas. This species is widely distributed in 
Europe but rare in Asia and the Americas. For an outline of the overall distribution see 
Brackel (2014). In Italy it is widely distributed (Brackel 2016; Nimis 2016; Nimis and 
Martellos 2023) but so far only rarely recorded. For instance, it is possibly a repeatedly 
overlooked inhabitant on the ordinary Phaeophyscia orbicularis (Neck.) Moberg. In 
the north of the country, it was so far only known from Friuli-Venezia Giulia (Brackel 
2013) and Emilia-Romagna (Nimis and Martellos 2023).

J. Hafellner

Cortinarius vernus H.Lindstr. & Melot (Cortinariaceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 33S 
605764.4357037), on the ground under the crown of Quercus ilex L. trees, 220 m, 26 April 
2023, L. Bernardo, G. Sicoli, N.G. Passalacqua (CLU F328). – Species new to Calabria.

A group of dark cespitose basidiomata, lacking a peculiar smell and taste, im-
mediately attributable to Cortinarius subg. Telamonia (Fr.) Loudon, was found in late 
April 2023 on the ground among the litter of young planted Quercus ilex L. trees. The 
fungus was identified as Cortinarius vernus since spores were strongly verrucose, but 
broadly ellipsoid (7.5–9.0 × 4.5–5.5 µm in size), thus longer than those belonging to 
the closely related species C. erythrinus (Fr.) Fr., which is still a spring species, but also 
mainly recorded in coniferous forests (Moser 1986; Brandrud 1992). So far, C. vernus 
has been reported in northern and central Italy, as a synonym of C. erythrinus, or as a 
putative variety of C. castaneus (Bull.) Fr. (Onofri et al. 2013).

L. Bernardo, G. Sicoli, N.G. Passalacqua
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Inocybe assimilata Britzelm. (Inocybaceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 
33S 605877. 4357175), on the ground in the proximity of a Quercus pubescens Willd., 
210 m, 24 May 2023, G. Sicoli, A.B. De Giuseppe, N.G. Passalacqua (CLU F329). – 
Species new to Calabria.

A group of solitary, but gregarious inocyboid basidiomata belonging to I. assim-
ilata were observed on the ground just outside the crown of a Quercus pubescens Willd. 
subsp. pubescens at the edge of a path. In Italy I. assimilata has been reported so far in 
most northern regions, but also in Toscana and Campania (Onofri et al. 2013).

G. Sicoli, A.B. De Giuseppe, N.G. Passalacqua

Inocybe bresadolae Massee (Inocybaceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 
33S 605926. 4357228), on the ground at the margin of the crown of Quercus sp. pl. 
(Q. pubescens Willd. and Q. ilex L.), 210 m, 26 October 2022, G. Sicoli, A.B. De Gi-
useppe, N.G. Passalacqua (CLU F327). – Species new to Calabria.

A group of cespitose, inocyboid basidiomata were observed on the ground at the edge 
of a deciduous tree-species stand. In Italy I. bresadolae has been reported so far in almost 
all northern administrative regions, but also in Toscana and Sicilia (Onofri et al. 2013).

G. Sicoli, A.B. De Giuseppe, N.G. Passalacqua

Leucoagaricus purpureolilacinus Huijsman (Agaricaceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 
33S 605822.4357361), on the ground at the edge of a riparian wood among the litter 
of natural Populus ×canescens trees (prevailing species), and planted trees of Taxodium 
distichum (L.) Rich., 200 m, 12 October 2022, G. Sicoli, A.B. De Giuseppe, N.G. Pas-
salacqua (CLU F326). – Species new to Calabria.

Three gregarious, slender and fragile, lepiotaceous basidiomata were found emerg-
ing among the living foliage of herbaceous plants (Hedera helix L. and Galium verum L. 
prevailing) and the litter of Populus and Taxodium as overhead trees. L. purpureolilacinus 
(= L. purpureorimosus Bon & Boiffard) (Courtecuisse and Duhem 1995), has been re-
ported only in a few Italian regions, so far, such as Emilia-Romagna, Lombardia, and 
Sardegna (Onofri et al. 2013).

G. Sicoli, A.B. De Giuseppe, N.G. Passalacqua

Neohygrocybe ovina (Bull.) Herink (Hygrophoraceae)

+ CAL: Botanical Garden, University of Calabria, Rende (Cosenza) (UTM WGS84: 
33S 605822.4357361), on the ground in the grass, close to planted young broadleaved 
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trees (Acer monspessulanum L., Crataegus monogyna Jacq. and Olea europaea L.), 210 m, 
26 May 2023, A.B. De Giuseppe, N.G. Passalacqua, G. Sicoli (CLU F330). – Species 
new to Calabria.

A couple of fasciculate basidiomata belonging to N. ovina were observed on the 
ground in the grass, in the middle between a Montpelier maple, a common hawthorn 
and an olive tree. In Italy N. ovina has been reported so far only in some northern and 
central administrative regions (Onofri et al. 2013).

A.B. De Giuseppe, N.G. Passalacqua, G. Sicoli

Puccinia phragmitis (Schumach.) Tul. (Pucciniaceae)

+ CAL: Bosco di Mavigliano, Montalto Uffugo (Cosenza), (UTM WGS84: 33S 
604678.4360969), on leaves of Rumex crispus L., 191 m, 18 May 2020, D. Puntillo 
(CLU 442) – Species new to Calabria.

In Calabria P. phragmites has been recorded on the leaves of Rumex crispus L. 
(I and II stage) and on leaves of Arundo donax L. (III, IV, V stage). The second 
stage produces bright and brilliant red spots on the leaves. In Italy it is known 
from Friuli-Venezia Giulia (Tomasi 2018), Piemonte, Lombardia, Veneto, Emilia-
Romagna, Toscana, Puglia, Lazio, Campania, and Sicilia (Trotter 1910; Venturella 
1991).

D. Puntillo

Lichens

Bacidina adastra (Sparrius & Aptroot) M.Hauck & V.Wirth (Ramalinaceae)

+ LOM: Bosco La Goccia, area of the former gasometers between Via M. Pacu-
vio and Via S. Siccoli, Milano (Milano), on trunks of Robinia pseudoacacia L. and 
Populus nigra L. in a broadleaved wood (UTM WGS84: 32T 511977.5039310 
and 511804.5039340), 130 m, 11 March 2023, G. Gheza (BOLO); sports 
field of Tromello (Pavia), on trunks in a row of Tilia sp. (UTM WGS84: 32T 
489945.5006842), 98 m, 21 March 2023, G. Gheza (Herb. Gheza). – Species new 
to Lombardia.

Bacidina adastra, described recently from the Netherlands (Sparrius and Aptroot 
2003), had been reported in Italy only twice from Emilia-Romagna so far (Nascim-
bene et al. 2021). The first site reported here is a broadleaved woodland dominated by 
Celtis australis L., Populus nigra L. and Robinia pseudoacacia L. growing, in the last 25 
years, on a former industrial site near the city center of Milano (Galasso et al. 2022). 
The second one is located on the outskirts of an agricultural village, confirming the at-
titude of the species to develop in anthropized habitats under eutrophicated conditions 
(Sparrius and Aptroot 2003).

G. Gheza, G. Rapaccini, G. Galasso
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Chaenotheca gracilenta (Ach.) Mattsson & Middelb. (Coniocybaceae)

+ UMB: Grotte di Abeto, Fiano d’Abeto, Preci (Perugia) (UTM WGS84 33T 
342733.4743163), on Juniperus bark and roots at the entrance to the prehistoric caves 
n. 1 and n. 2, ca. 980 m, 30 April 2023, leg. R. Galli, det. S. Ravera (PAL). – Species 
new to Umbria.

Chaenotheca gracilenta is a very to extremely rare pinhead lichen (Nimis and Mar-
tellos 2023) in Italy, usually found in niches protected from rain, such as the prehistor-
ic caves where it was collected, on rotting wood and decaying bark of trees and stumps 
mostly in old-growth forests, in boreal and continental climates. It is listed in the Red 
List of Italian epiphytic lichens as “vulnerable” (Nascimbene et al. 2013).

R. Galli, S. Ravera

Flavoplaca communis (Vondrák, Říha, Arup & Søchting) Arup, Søchting & Frö-
dén (Teloschistaceae)

+ LIG: Framura (La Spezia) (UTM 32T 544971.4893366), on S-facing coastal rocks, 
0 m, 29 April 2012, leg J. Malíček, det. J. Vondrák (PRA). – Species new to Liguria.

Flavoplaca communis is a maritime crustose species of siliceous seashore cliffs, close-
ly related to F. marina (Wedd.) Arup, Frödén & Søchting. In Italy, it was reported so 
far only from Toscana and Sardegna (Vondrák et al 2009; Nimis and Martellos 2023), 
but it is likely more widespread in the Tyrrenian side of the Peninsula.

S. Ravera, J. Malíček

Gyalecta ophiospora (Lettau) Baloch & Lücking (Gyalectaceae)

+ ITA (EMR): trail between Rifugio Firenze and Monte Cimone, Sestola (Modena), 
on trunk of Fagus sylvatica L. in a beech forest (UTM WGS84: 32T 637500.4896589), 
1577 m, 21 October 2022, leg. F. Bottegoni, det. J. Nascimbene, G. Gheza (BOLO). – 
Species new to Italy (Emilia- Romagna).

Gyalecta ophiospora is characterised by the hyaline, acicular, multiseptate spores 
that are strongly curved and arranged spirally within the asci (Nimis and Martellos 
2023). It is a widespread species in montane broadleaved forests of temperate Europe 
and Asia (Nimis and Martellos 2023). It was already reported from the Alps outside 
Italy (Nimis et al. 2018).

J. Nascimbene, G. Gheza

Heterodermia speciosa (Wulfen) Trevis. (Physciaceae)

+ LAZ: Val Leonina, Monte Terminillo (Rieti) (UTM WGS84 33T: 335775.4705926), 
on Fagus sylvatica L., 1520 m, 17 July 1999, leg. G. Massari, S. Ravera, det. S. Ravera 
(PAL). ‒ Species confirmed for Lazio.
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The only previous record of H. speciosa for this region were from Villa Pamphili in 
Rome (Tamburlini 1884; Jatta 1889) but, according to Nimis (1993), it might refer to 
Heterodermia obsurata (Nyl.) Trevis. This sample was collected on bark and over bryo-
phytes in a moist beech stand (Natura 2000 Habitat 9210 “Apeninne beech forests 
with Taxus and Ilex”), which is coherent with it having its optimum in humid, mostly 
montane woodlands (Nimis and Martellos 2023). Heterodermia speciosa is listed in the 
Red List of Italian epiphytic lichens as “near-threatened” (Nascimbene et al. 2013).

S. Ravera

Rinodina immersa (Körb.) J.Steiner (Physciaceae)

+ LOM: Monte Misma (Bergamo) (UTM WGS84: 32T 563635 5064808), on calcar-
eous outcrop, 1000 m, 9 May 2023, leg. D. Isocrono, S. Ongaro, A.M. Gibellini, det. D. 
Isocrono, S. Ongaro (ORO). – Species confirmed for Lombardia.

Rinodina immersa is a calcicolous endolithic lichen characterized by apothecia im-
mersed in deep depressions in rocks. Although the spores are bischoffii-type, the im-
mersed apothecia and lack of oil droplets in the hymenium clearly separate this species 
from R. bischoffii (Hepp) A.Massal. The only previous record from Lombardia date 
back to 1860 and refers to a single collection in Valtellina (Anzi 1860, sub Rinodina 
bischoffii Hepp. Massal var. immersa Korb.).

D. Isocrono, S. Ongaro

Scytinium fragile (Taylor) Otálora, P.M.Jørg. & Wedin (Collemataceae)

+ TOS: La Castellaccia, near Convento del Petreto, Scansano (Grosseto) (UTM WGS84: 
32T 691852.4729807), on calcareous outcrops partially shaded in a mixed oak forest 
with Lobaria pulmonaria (L.) Hoffm, on overhanging rock, 511 m, 24 April 2023, leg. A. 
Guttová, L. Paoli, det. A. Guttová, L. Paoli, Z. Fačkovcová (SAV). – Species new to Toscana.

Scytinium fragile is a small-lobate (to subcrustose) lichen, with cyanobacterial 
photobiont, dark green-brown to brown-black thallus of small, convex and sparse-
ly branched lobes forming rosettes (diameter 2–3 cm). Apothecia are rare (Degelius 
1954), but present in collected specimens. It seems to prefer steeply inclined rock 
surfaces and infiltration tracks in calcareous rocks, especially in areas with a humid-
warm climate. So far reported from Liguria, Piemonte, Puglia and Sicilia (Nimis 1993; 
Nimis and Martellos 2023), it has been probably overlooked and perhaps it is more 
widespread in Tyrrhenian Italy (Nimis and Martellos 2023).

A. Guttová, L. Paoli, Z. Fačkovcová

Scytinium turgidum (Ach.) Otálora, P.M.Jørg. & Wedin (Collemataceae)

+ TOS: La Castellaccia, near Convento del Petreto, Scansano (Grosseto) (UTM 
WGS84: 32T 691852.4729807), on calcareous outcrops partially shaded in a mixed 
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oak forest with Lobaria pulmonaria (L.) Hoffm, on overhanging rock, 511 m, 24 April 
2023, leg. A. Guttová, L. Paoli, det. A. Guttová, L. Paoli, Z. Fačkovcová (SAV). – Species 
confirmed for Toscana.

Scytinium turgidum is a small lobate lichen, with cyanobacterial photobiont and 
blackish, brownish, subcylindrical lobes. The surface is wrinkled to plicate and granular-
ly isidiate (Cannon et al. 2020). It prefers calcareous rocks, on surfaces with some water 
infiltration after rain, such as in the investigated locality, which also hosts a small popu-
lation of the rare Solenopsora marina (Ravera et al. 2018). The publication of a previous 
record of S. turgidum from Toscana dates back to 1871 (Baglietto 1871; Nimis 1993).

A. Guttová, L. Paoli, Z. Fačkovcová

Squamarina nivalis Frey &Poelt (Stereocaulaceae)

+ PIE: Alpi Cozie, Ridge NW above Crissolo N above Pian di Melzè (Cuneo) (UTM 
WS84: 32T 350805.4951796), S-exposed slopes of calcareous schist, 1880 m, July 2001, 
leg. P.L. Nimis, M. Tretiach, det. P.L. Nimis (TSB 35320). – Species new to Piemonte.

A species growing on wind-exposed outcrops of calcareous schists near or above 
treeline, sometimes on calciferous soil, reaching the nival belt in the Alps, where it is 
probably more widespread but certainly not common. The species is an altitudinal vi-
cariant of the very similar S. lentigera (Weber) Poelt which has a mainly Mediterranean 
distribution in Europe.

J. Nascimbene, P.L. Nimis

Squamarina subcetrarioides (Zahlbr.) Y.Y.Zhang (Squamarinaceae)

+ ITA (FVG): Carnic Alps, M. Coglians (Udine) (UTM WGS84: 33T 
336964.5163706), on calcareous rocks, 2200 m, 1983, leg. M. Palma, det. P.L. Nimis 
(TSB 3798). – Species new to Italy (Friuli-Venezia Giulia).
+ VEN Dolomiti Bellunesi National Park, Cimonega, Col dei Bechi (Belluno) (UTM 
WGS84: 32T 727065.5115734), on calcareous rocks, 1975, 12 August 2020, J. Nas-
cimbene (BOLO - JN6855). – Species new to Veneto.
+ TAA Paneveggio-Pale di S. Martino, Pale di San Martino Natural Park, Passo Canali 
(Trento) (UTM WGS84: 32T 723657.5126498), on calcareous rocks, 2480 m, 11 Au-
gust 2021, J. Nascimbene (BOLO – JN7697). – Species new to Trentino-Alto Adige.
+ PIE Alpi Cozie Ridge NW above Crissolo N above Pian di Melzè (Cuneo) (UTM 
WGS84: 32T 350804.4951795), S-exposed slopes of calcareous schist, 1880 m, 2001, 
P.L. Nimis, M. Tretiach (TSB 35323). – Species new to Piemonte.
+ MAR Sibillini Mnts., M. Bove near Visso (Macerata) (UTM WGS84: 33T 
351814.4753199), on calcareous rocks, 1850 m, 1996, P.L. Nimis, M. Tretiach (TSB 
23783). – Species new to Marche.
+ ABR Maiella National Park, near Martellese (Chieti) (UTM WGS84: 33T 
430023.4662845), on calcareous rocks, 2065 m, 25 July 2017, J. Nascimbene (BOLO 
– JN5242). – Species new to Abruzzo.
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Squamarina gypsacea (Sm.) Poelt, the type species of the genus, was considered as 
a polymorphic calcicolous lichen with two distributional optima, the typical variety 
in the Mediterranean belt, S. gypsacea var. subcetrarioides (Zahlbr.) Pišút, in the alpine 
belt of the Alps and the Carpathians. The two varieties were not distinguished by most 
Italian authors (see Nimis 1993; 2016, Nimis et al. 2018). The study by Zhang et al. 
(2023) showed that S. gypsacea var. subcetrarioides differs from the typical variety not 
only in terms of morphology and altitudinal distribution, but also in terms of molecu-
lar data and should, therefore, be treated as a distinct species.

J. Nascimbene, P.L. Nimis
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Red List Assessments

Aubrieta columnae Guss. subsp. sicula (Strobl) M.A.Koch, D.A. German & R.Karl

Global assessment
Taxonomy and nomenclature
Order: Brassicales Family: Brassicaceae

Aubrieta deltoidea (L.) DC. subsp. sicula (Strobl) Phitos, Candollea 25: 76 (1970) = Aubri-
eta deltoidea (L.) DC. var. sicula Strobl, Verh. Zool.-Bot. Ges. Wien 53: 458 (1903).

Common name: Aubrezia sicula (It), Sicilian Aubrieta (En).
Geographic distribution range: Aubrieta columnae subsp. sicula (Fig. 1) is en-

demic to the limestone cliffs of Sicily (Italy). This subspecies is mainly distributed in the 
Madonie massif (north-west Sicily), and only one population in the Peloritani Mounts 
(north-east Sicily). Both areas hosting several narrow endemic plants (Brullo et al. 1995; 
Sciandrello et al. 2015). In particular, this subspecies occurs in the Madonie massif in 
the following localities: Pizzo Carbonara (1979 m a.s.l.), Cozzo Piombino (1620 m 
a.s.l.), Mufara Mount (1865 m a.s.l.), Quacella Mount (1869 m a.s.l.), Rocca di Mele 
(1620 m a.s.l.), Piano della Noce, and Piano della Principessa (Domina et al. 2016 
onwards; Cambria 2020). The only site in the Peloritani Mountains, named Rocca 
Salvatesta (Novara di Sicilia municipality), was first reported by Nicotra (1880) (Fig. 2).

Figure 1. Aubrieta columnae Guss. subsp. sicula (Strobl) M.A.Koch, D.A.German & R.Karl (Rocca 
Salvatesta, Sicily). Photograph by Gianmarco Tavilla.
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Figure 2. Geographic range and distribution map of Aubrieta columnae Guss. subsp. sicula (Strobl) 
M.A.Koch, D.A.German & R.Karl.

Distribution: Countries of occurrence: Italy (Sicily).
Biology: Plant growth form: perennial (chamaephyte).
Chromosome number: 2n = 16 (Romano et al. 1987).
Flowering and fruiting time: flowering from May to June, fruiting from July 

to August.
Reproduction: No detailed information is available.
Habitat and ecology: Aubrieta columnae subsp. sicula is a perennial plant belong-

ing to orophilous carbonate communities referable to Saxifragion australis Biondi & 
Ballelli ex Brullo 1984 alliance [Asplenietea trichomanis (Br.-Bl. in Meier & Br.-Bl. 
1934) Oberd. 1977 class]. This vegetation grows on limestone rocks with a maxi-
mum altitude of 1,900 m a.s.l. This subspecies is characteristic of this alliance together 
with Cynanchica gussonei (Boiss.) P.Caputo & Del Guacchio, Draba turgida É.Huet 
& A.Huet ex Ces., Pass. & Gibelli, Helichrysum nebrodense Heldr., Hieracium sym-
phytifolium Froel., Saxifraga callosa subsp. australis (Moric.) Pignatti ex Tavilla & Del 
Guacchio, Silene saxifraga L. subsp. rupicola (É.Huet ex Nyman) C.Brullo & Brullo 
(Cambria 2020; Tavilla and Del Guacchio 2023).

Population information: The Madonie massif hosts the highest number of indi-
viduals, found in seven sites. Moreover, in almost all sites in which the species occurs, 
it is limited to single isolated stands. The Peloritani population is represented by over 
100 mature individuals. This taxon occurs in rock crevices and occupies outcrops with 
limited growth surfaces. These rocky outcrops do not allow an accurate count of the 
individuals; in particular, this stand is located on a steep slope that makes the plants 
difficult to monitor, especially in the Madonie area.
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Threats:
2.3 Livestock farming and ranching (nomadic grazing): grazing by goats poses a sig-

nificant threat as they consume wild plants on outcrops at lower elevations, reaching 
even the most remote areas.

6.3 Work and other activities: the construction of the FlyEye astronomical observa-
tory on Mt. Mufara will cause a significant disturbance to this population and nearby 
areas, such as Mt. Quacella and P. Carbonara (ESA 2018). Additionally, it is expected 
to attract more tourists to the area.

11.1 Habitat shifting and alteration: climate change alters environmental niches, 
causing species to shift their habitat range. Moreover, a shift in the flowering period was 
observed, probably due to changes in temperature and rainfall trends in Sicily (Can-
narozzo et al. 2008; Viola et al. 2014) that may increase or decrease individual fertility.

CRITERIA APPLIED
Criterion B:	 AOO: 28 km2 calculated with GeoCAT (Geospatial Conservation 
Assessment Tool) software (Bachman et al. 2011).

a) Severely fragmented.
b) Continuing decline observed and projected in: (iii) area extent and quality of habi-
tat, and (iv) number of subpopulations or location.

Red List category and Criteria (Global Assessment)

EN Endangered B2ab(iii,iv)

Rationale for the assessment: Thanks to detailed fieldwork in Sicily, literature 
surveys, and confirmation of occurrences, the assessment of Aubrieta columnae subsp. 
sicula must be reevaluated. Due to the grazing that affected the species habitats and the 
ongoing climate change, a reduction in population size can be expected. In the investi-
gations carried out, it was observed that most individuals flowered in May, while, until 
recent years, flowering peaks were observed in late June. This observation suggests a 
future threat to individual fertility, particularly in high Mediterranean mountain zones 
that are most vulnerable to climate change (Kazakis 2021). The future construction 
of the astronomical observatory on the top of Mt. Mufara is a concrete threat to the 
Madonie population. The construction of the observatory will attract more people to 
the area, leading to potential risks for this population. Furthermore, it should be high-
lighted that Mt. Mufara represents a connection point between the Mt. Quacella and 
Pizzo Carbonara sites. Hence, according to criterion B, Aubrieta columnae subsp. sicula 
can be assessed as Endangered (EN) based on its AOO of 28 km2.

Previous assessment: This subspecies has been previously classified as vulnerable 
(VU) at a global level according to criterion D2 (Orsenigo et al. 2018; Rossi et al. 2020).

Conservation actions: Currently, Aubrieta columnae subsp. sicula grows only 
within Natura 2000 areas. In the Madonie massif, it is found in the SPA “Parco delle 
Madonie” (code ITA02050), and two SACs, viz. “Monte Quacella, Monte dei Cervi, 
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Pizzo Carbonara, Monte Ferro, Pizzo Otiero” (code ITA020016) and “Monte S. Sal-
vatore, Monte Catarineci, Vallone Mandarini, Ambienti Umidi” (code ITA020004). 
All these sites are also located within the boundaries of the Madonie Regional Natural 
Park. In the Peloritani mountains, the species grows exclusively in the SAC “Rocca di 
Novara” (code ITA030006). Although it thrives in these nature reserves, Aubrieta co-
lumnae subsp. sicula is not protected by international, national, or regional laws.

Conservation actions needed: Further research is necessary to understand the re-
productive biology, phenology, and population trends. Conducting research activities 
and establishing a monitoring program is recommended. Populations that are vulnerable 
to climate change should be regularly monitored through dedicated management ac-
tions. Additionally, in-situ and ex-situ conservation measures are suggested for potential 
plant translocation programmes to increase the number of individuals in the population.

Gianmarco Tavilla, Manuela Porrovecchio, Salvatore Cambria

Calligonum zakirovii (Khalk.) Czerep.

Global assessment
Taxonomy and nomenclature
Order: Polygonales Family: Polygonaceae

Calligonum zakirovii (Khalk.) Czerep., Vasc. Pl. Russia & Adj. States: 407 (1995).

Common name: Kandym zakirov (En).
Geographic distribution range: Calligonum zakirovii (Fig. 3) is a narrow endemic 

and locally rare shrub growing in the remnant lowlands of Kyzylkum desert in Uzbeki-
stan (Khasanov et al. 2019). It occurs on the territory of Bukhara and Navoi regions 
(Fig. 4). This species was described by Khalkuziev (1966) as Calliphysa zakirovii from 
southwestern Kyzylkum on the southern part of Kuldzhuktau mountains, near the vil-
lage of Churuk. Later, when dealing with the vascular plants of Russia and neighboring 
countries, Cherepanov (1995) renamed it as Calligonum zakirovii. In recent years, the 
subpopulations of Ayakguzhumdy and Chontabay, located in Navoi region, have been 
reported (Tojibaev et al. 2020). To date, only one population of this species is known, 
divided into three subpopulations (Fig. 4).

Distribution: Countries of occurrence: Uzbekistan.
Biology: Plant growth form: shrub (nanophanerophyte).
Flowering and fruiting time: flowering from April to May and fruiting from May 

to June.
Reproduction: Literature sources do not provide enough information 

about reproduction.
Habitat and Ecology: Calligonum zakirovii is a shrub 70–150 cm high, with 

slightly curved branches, white flowers and spherical fruits (Khasanov et al. 2019). 
It occurs in fixed gypsum sands of the foothills at an altitude of 304–363 m a.s.l. 
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Figure 3. Calligonum zakirovii (Khalk.) Czerep. from Kyzylkum desert (Bukhara region Uzbekistan). 
Photograph by Khabibullo F. Shomurodov.

Figure 4. Geographic range and distribution map of Calligonum zakirovii in Kyzylkum desert (Uzbekistan).
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According to Saribaeva (2009), the average annual temperature in the arid regions of 
the southern Kyzylkum, where it grows, is 17 °C, and the amount of precipitation is 
< 80 mm (Djangeldi weather station, 2007). It is recorded that all subpopulations, 
including the main one (Churuk), occur in phytocoenoses dominated by Artemisia 
diffusa Krasch. ex Poljakov and Salsola arbuscula Pall.

Population information: In 2019–2020 we observed the existence of two sub-
populations of this species showing a total number of around 500 individuals (To-
jibaev et al. 2020). Another small subpopulation was identified during field research 
in 2021–2023. Currently, there are 394 individuals in the Churuk subpopulation, 
and 103 and 11 in the Ayakguzhumdy and Chontabay subpopulations, for a total of 
508 plants. Reproductive individuals are the majority (90.3%), senescent plants 5.8%, 
while juveniles represented only 3.9% of the total. The lack of historical data on the 
demographic structure of this population does not allow us to draw unambiguous 
conclusions about its dynamics, but the indicators of the demographic structure in all 
subpopulations revealed that the global population is in a regressive state.

Threats:
2.3 Livestock farming & ranching (2.3.1 Nomadic grazing and 2.3.2 Small-holder 

grazing, ranching or farming): the Kyzylkum desert is used as a pasture for fattening 
small and large cattle in all seasons of the year (Shomurodov, Khasanov 2014) and 
continuous livestock grazing is one of the most destructive effects on the population 
(Shomurodov, Khabibullaev 2022). The use of the territory as an active pasture is re-
sponsible, in particular, for a sharp decline in young individuals of C. zakirovii.

4.1 Transportation & Service corridors (Roads & railroads): all subpopulations are 
crossed by roads that are actively used. A bush base is used to rescue cars that have 
become bogged down in the mud in winter. Roadside individuals are the most heavily 
damaged by this practice.

5.2 Gathering terrestrial plants (5.2.2 Unintentional effects [species is not the target]): 
branches of C. zakirovii are harvested and used as firewood by locals (Tojibaev et al. 2020).

11 Climate change & severe weather (Storms & flooding): due to climate change, 
frequent frosts observed during flowering and at the beginning of fruiting negatively 
affect rejuvenation of the population.

CRITERIA APPLIED:
Criterion B:	 EOO: 72 km2 calculated with a GeoCAT (Geospatial Conservation 
Assessment Tool) software (Bachman et al. 2011).

	 AOO: 12 km2 calculated with GeoCAT software and based on user 
defined cell width (2 km) (Bachman et al. 2011).

a) No more than three locations based on the main threat (2.3 Livestock farming 
& ranching).
b) Continuous decline observed in extent of occurrence: (i), area of occupancy (ii), 
extent and quality of habitat (iii), number of locations or subpopulations (iv), and 
number of mature individuals (v).
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Red List category and Criteria (Global Assessment)
EN Endangered B1ab(i,ii,iii,iv,v)+B2ab(i,ii,iii,iv,v)

Rationale for the assessment: Calligonum zakirovii is endemic to the Kyzylkum 
desert where this plant has a very narrow range, consisting of a single population divid-
ed in three subpopulations. The northern subpopulation, located near Chontabay, is 
especially at risk of extinction being composed by only 11 individuals. The analysis of 
the demographic structure of subpopulations shows that the elimination of seedlings 
occurs for various reasons (livestock grazing, frosts, water erosion); the low proportion 
of juvenile plants suggested that the population has regressed in its recovery, while the 
high percentage of senescent individuals is an indication of a continuous decline in 
mature plants. Summarizing, C. zakirovii, considering the restricted EOO and AOO, 
the number of locations (three based on the main threat) and the continuous decline 
in extent of occurrence, area of occupancy, quality of habitat, number of subpopula-
tions, and number of mature individuals, must be considered as Endangered (EN) at 
a global level.

Previous assessment: The taxon was not evaluated at the global level (IUCN 2023).
Conservation actions: As a rare and endemic species, since 2019, C. zakirovii has 

been included in the national Red Book of the Republic of Uzbekistan with category 
1 (on the brink of extinction; Khasanov et al. 2019). The area where its population is 
distributed is not included in any reserve or protected area.

Conservation actions needed: Territories where C. zakirovii populations grow 
spontaneously should be included in protected areas; in fact, when protecting this spe-
cies, first of all, necessary focus on subpopulations that are more prone to extirpation. 
In-situ and ex-situ conservation studies of this species are required. To protect juvenile 
plants from being trampled by livestock, translocation should be planned and carried 
out. Through joint projects and/or articles, it is necessary to make the international 
community aware of the actual situation of rare species in Uzbekistan (Orsenigo et al. 
2022; Fenu et al. 2022) and thereby search for ways to solve the problem.

Khabibullo F. Shomurodov, Bekhruz Sh. Khabibullaev, Giuseppe Fenu

Santolina decumbens Mill. subsp. tisoniana Giacò & Peruzzi

Global assessment
Taxonomy and nomenclature
Order: Asterales Family: Asteraceae, Tribe: Anthemideae

Santolina decumbens Mill. subsp. tisoniana Giacò & Peruzzi J. Syst. Bot. 61: 13 of 16 
(12 Dec 2022) [epublished]

Common name: This subspecies has no common name. The common names of S. de-
cumbens are creeping hoary lavender-cotton (En), and santoline couchée (Fr).
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Geographic distribution range: Santolina decumbens subsp. tisoniana (Fig. 5) 
was recently described by Giacò et al. (2023), and is endemic to a restricted area at 
Bouches-du-Rhône (southern France), approximately between Berre‐L’Ėtang and Lan-
çon‐Provence (Fig. 6).

Distribution: Countries of occurrence: France.
Biology: Plant growth form: perennial (chamaephyte).
Flowering and fruiting time: flowering from May to June and fruiting in July.
Reproduction: The pollination strategy is entomophily, and the most probable 

dispersal strategy is barochory (i.e., the seeds are dispersed just through gravity). There 
is no data concerning the germination rate of this subspecies.

Habitat and ecology: Santolina decumbens subsp. tisoniana is an evergreen aro-
matic shrub occurring in garrigues from 5 to 160 m a.s.l., on poor calcareous soils. It 
is associated with other Mediterranean thermophilous plants, such as Cistus albidus L., 
Rhaponticum coniferum (L.) Greuter, Staehelina dubia L., and Thymus vulgaris L.

Population information: The distribution of S. decumbens subsp. tisoniana covers 
less than 25 km2. In this small area, the single extant population is severely fragmented 
in nine small sites that are located at least 1 km apart; five fall within a strongly an-
thropized area, whereas four fall in the ZPS (“Zone de Protection Spéciale” of the net-
work Natura 2000) “Garrigues de Lançon et Chaînes alentour”. However, according to 
our field observations, this taxon is rarer in the latter zone. In the ZPS, a natural recolo-
nization, resulting in reconnection of the isolated sites, is improbable due to the scarce 
dispersal capability of the diaspores. In the anthropized area, a natural recolonization 
is probably impossible due to the high percentage of land used for human activities.

Figure 5. Santolina decumbens Mill. subsp. tisoniana Giacò & Peruzzi. Photograph by Lorenzo Peruzzi.
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Figure 6. Distribution map of Santolina decumbens Mill. subsp. tisoniana Giacò & Peruzzi. The nine 
isolated sites are circled in red.

Threats:
1.1 Housing & Urban Areas and 1.2 Commercial & Industrial Areas: most of the 

population grows in a strongly anthropized area potentially affected by the expansion 
of both suburbs and industrial activities. Since the taxon was just recently described 
(Giacò et al. 2023), there is no previous demographic information, but it can be hy-
pothesized that this subspecies was more abundant in its small range before the urbani-
zation and the expansion of human activities.

7.1.1 Increase in Fire Frequency/Intensity: the south-eastern portion of France is 
strongly affected by wildfires, especially during the summer period (San-Miguel-Ayanz 
et al. 2022). A wildfire in the ZPS “Garrigues de Lançon et Chaînes alentour”, a typi-
cal Mediterranean scrubland, can be a huge threat for that portion of the population 
growing in semi-natural environments.

11.2 Habitat Shifting & Alteration and 11.3 Droughts: Santolina decumbens sub-
sp. tisoniana grows in Mediterranean environments with long periods of summer 
drought. Climate change could exacerbate these conditions, leading to a highly inhos-
pitable environment.
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CRITERIA APPLIED:
Criterion B:	 EOO: 40 km2 calculated with GeoCAT (Geospatial Conservation 
Assessment Tool) software (Bachman et al. 2011).

	 AOO: 40 km2calculated with GeoCAT software (Bachman et al. 2011).

a) Severely fragmented.
b) Continuing decline projected in: (iii) area extent and quality of habitat.

Red List category and Criteria (Global Assessment)

CR Critically Endangered B1ab(iii)

Rationale for the assessment: Giacò et al. (2023) pointed out the need for an 
extinction risk assessment. Indeed, S. decumbens subsp. tisoniana is endemic to a very 
restricted area at Bouches-du-Rhône. Here, it can be found in the protected area 
(ZPS) “Garrigues de Lançon et Chaînes alentour”, but it is more common in the 
southernmost anthropized area potentially affected by further expansion of urbani-
zation and industrial activities. During fieldworks in 2020 and 2023, a strong frag-
mentation was observed both in the ZPS and in the anthropized area. By applying 
the criterion B, considering the EOO of 40 km2, the low quality of the habitat and 
the strong fragmentation, this taxon has to be considered as critically endangered at 
a global level.

Previous assessment: This subspecies was not previously evaluated (IUCN 2023).
Conservation actions: A portion of the single extant population falls in the 

ZPS “Garrigues de Lançon et Chaînes alentour”. During summer 2023, seeds were 
collected and stored in the seed bank of the PLANTSEED Lab, Department of Biol-
ogy, University of Pisa (Italy). In addition, plants will be cultivated in the Botanic 
Garden of Pisa.

Conservation actions needed: Periodical monitoring would be helpful to under-
stand demographic trends.

Antonio Giacò, Lorenzo Peruzzi
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Chromosome counts

Damasonium alisma Mill. (Alismataceae)

Chromosome number. 2n = 28 (Fig. 1).
Voucher specimen. Italy. Sardegna. Funtana Satoa (Montresta, Oristano), stagno 

temporaneo mediterraneo, 479 m a.s.l. (WGS84: 40.359688N, 8.490948E), 8 April 
2023, G. Rivieccio, M.C. Caria, S. Bagella (seeds collected in the field and stored in the 
Sardinian Germplasm Bank of the University of Cagliari, under acc. BG-SAR 91/23).

Method. Squash preparations were made on root tips obtained from seedlings 
collected in the field. The material was treated with 0.3% colchicine solution for three 
hours, and then fixed in a modified Carnoy solution (5:2) for 30 minutes. After wash-
ing in water, tissues were hydrolyzed in 1 N HCl for 8 min at 60 °C, put in the Schiff 
reactive for 30 min, and squashed and stained in 50% acetic acid (Bagella et al. 2011).

Observations. According to Rich and Nicholls-Vuille (2001) this species is tetra-
ploid with 2n = 4x = 28 chromosomes, and considered as a northern counterpart of 
the diploid D. bourgaei Coss. with 2n = 2x = 14. Damasonium alisma is distributed 
throughout England, France, Italy, Portugal, Russia, and Ukraine (Rich and Nicholls-
Vuille 2001; Talavera and Talavera 2010). In Italy its presence is confirmed for Tosca-
na, Lazio, Campania, Puglia, and Sicilia (Portal to the Flora of Italy 2023). Neverthe-
less, it was reported in recent years, for the habitat 3120 characterized by oligotrophic 
water and amphibious vegetation, in several localities of Sardegna (Bagella et al. 2009; 
Bagella and Caria 2013; Bagella et al. 2018). Pignatti (2017a) also considered the spe-
cies present in this region.

Figure 1. Damasonium alisma Mill. from Funtana Satoa (Montresta, Oristano), 2n = 28. Scale bar: 10 μm.
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Our chromosome count aligns with that of the tetraploid D. alisma, confirm-
ing the occurrence of this species in Sardegna. As regards other Italian populations, a 
further count for D. alisma is reported for Sicilia (Bartolo et al. 1981 under the name 
D. stellatum Thuill.; Bedini and Peruzzi 2021 onwards), but it shows a diploid chro-
mosome number. Indeed, in Sicilia D. bourgaei is also reported (Portal to the Flora of 
Italy 2023), pointing to a possible misidentification. In order to clarify the distribution 
of these two taxa in Italy, a more in-depth study involving both morphological and 
karyological aspects is needed.

G. Rivieccio, M. Urbani, M.C. Caria, S. Bagella

Helosciadium crassipes W.D.J.Koch ex Rchb. (Apiaceae)

Chromosome number. 2n = 22 (Fig. 2).
Voucher specimen. Italy. Sardegna. Perdiana (Mogoro, Oristano), stagno medi-

terraneo temporaneo, 479 m a.s.l. (WGS84: 40.359796N, 8.490924E), 26 March 
2020, G. Rivieccio, M.C. Caria, S. Bagella (SS-2000/6723).

Method. Squash preparations were made on root tips obtained from seedlings 
collected in the field. The material was treated with 0.3% colchicine solution for three 
hours, and then fixed in a modified Carnoy solution (5:2) for 30 minutes. After wash-
ing in water, tissues were hydrolyzed in 1 N HCl for 8 min at 60 °C, put in the Schiff 
reactive for 30 min, and squashed and stained in 50% acetic acid (Bagella et al. 2011).

Figure 2. Helosciadium crassipes W.D.J.Koch ex Rchb. from Perdiana (Mogoro, Oristano), 2n = 22. Scale 
bar: 10 μm.



Giovanni Astuti et al.  /  Italian Botanist 16: 135–148 (2023)138

Observations. This species is distributed in southern Italy, Corsica and parts of 
North Africa (Ronse et al. 2010). In Italy, its presence is confirmed for Lazio, Sardegna 
and Sicilia (Portal to the Flora of Italy 2023). It is found in shallow seasonal ponds that 
typically appear in winter or late spring. These habitats support amphibian vegetation 
and are associated with the Preslion cervinae alliance related to the Habitat Directive’s 
habitat 3120 (Bagella et al. 2010; Rivieccio et al. 2020). The chromosome number for 
this species was unknown so far according to Stinca and Ricciardi (2018) and Arrigoni 
(2006). The chromosome number here reported is consistent with those reported for the 
closely related H. inundatum species group (Ronse et al. 2010), as well as for most of the 
other related Helosciadium W.D.J.Koch and Apium L. species (Constance et al. 1976).

G. Rivieccio, G. Becca, M.C. Caria, S. Bagella

Hieracium terraccianoi Di Grist., Gottschl. & Raimondo (Asteraceae)

Chromosome number. 2n = 36 (Fig. 3).
Voucher specimen. Italy. Calabria. Scala di Gaudolino (Morano Calabro, Cosen-

za) (WGS84: 39.900306N, 16.169194E), carbonate rocky slopes, 1,350 m a.s.l., 23 
July 2022, E. Di Gristina & E. Bajona (SAF n°100107).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 hours and then fixed in 
Carnoy fixative solution for 1 hour. After hydrolysis in HCl 1N at 60 °C for 7–8 min-
utes, the tips were stained in leuco-basic fuchsine for 3 hours.

Figure 3. Hieracium terraccianoi Di Grist., Gottschl. & Raimondo from Scala di Gaudolino (Morano 
Calabro, Cosenza), 2n = 36. Scale bar: 10 μm.
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Observations. Hieracium terraccianoi is a pseudorosulate hemicryptophytic hawk-
weed endemic to the Pollino National Park (Calabrian side of the Pollino Massif ) 
(Di Gristina et al. 2014a), and it belongs to a complex of similar morphotypes which 
have been grouped together in Hieracium sect. Grovesiana Gottschl. (Gottschlich et al. 
2013). The chromosome number 2n = 4x = 36 (Fig. 1), found here for the first time 
on material from the type locality of this species, agrees with counts available (2n = 
27, 2n = 36) for other taxa belonging to the H. sect. Grovesiana (Brullo et al. 2005; Di 
Gristina et al. 2005; Di Gristina et al. 2014b; Di Gristina et al. 2021).

E. Bajona, G. Barone, E. Di Gristina

Hieracium hypochoeroides S.Gibson subsp. cilentanum Di Grist., Gottschl. & 
Raimondo (Asteraceae)

Chromosome number. 2n = 27 (Fig. 4).
Voucher specimen. Italy. Campania. Monte Cervati (Sanza, Salerno) (WGS84: 

40.290278N, 15.478333E), carbonate rocks, 1,860 m a.s.l., 24 July 2022, E. Di Gris-
tina & E. Bajona (SAF n°100106).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 hours and then fixed in 

Figure 4. Hieracium hypochoeroides subsp. cilentanum Di Grist., Gottschl. & Raimondo from Mt. Cer-
vati (Sanza, Salerno), 2n = 27. Scale bar: 10 μm.
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Carnoy fixative solution for 1 hour. After hydrolysis in HCl 1N at 60 °C for 7–8 min-
utes, the tips were stained in leuco-basic fuchsine for 3 hours.

Observations. Hieracium hypochoeroides subsp. cilentanum is a chasmophytic hawk-
weed endemic to Mount Cervati (Campania, S Italy) (Di Gristina et al. 2016). The H. 
hypochoeroides aggregate includes many apomictic taxa which have probably evolved 
during the post-glacial period (Di Gristina et al. 2015a). Many of the taxa described so 
far are narrow endemics, likely relict in southern Europe (Di Gristina et al. 2015b). The 
chromosome number 2n = 3x = 27 (Fig. 2), reported here for the first time on material 
from the type locality of this subspecies, agrees with counts (2n = 27, 2n = 36) available 
for the H. hypochoeroides aggregate (Sell and West 1976; Di Gristina et al. 2021).

E. Bajona, G. Barone, E. Di Gristina

Hieracium lesimanum Gottschl. & S.Orsenigo (Asteraceae)

Chromosome number. 2n = 27 (Fig. 5).
Voucher specimen. Italy. Emilia-Romagna. Mount Lesima (Zerba, Piacenza) 

WGS84: 44.68717N, 9.25339E), meadows along the road to the summit, 1500–1650 
m, 3 August 2021, R. Oldani, S. Orsenigo (PAV).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 hours and then fixed in 
Carnoy fixative solution for 1 hour. After hydrolysis in HCl 1N at 60 °C for 7–8 min-
utes, the tips were stained in leuco-basic fuchsine for 3 hours.

Figure 5. Hieracium lesimanum Gottschl. & S.Orsenigo from Mt. Lesima (Zerba, Piacenza), 2n = 27. 
Scale bar: 10 μm.
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Observations. Hieracium lesimanum is a perennial montane species described in 
2021 for Mount Lesima, in the Ligurian Apennines. It is known only from the type 
locality, where it was found only in a restricted area on the northern slope at elevations 
between 1,550 and 1,650 m a.s.l. (Gottschlich and Orsenigo 2021). The chromosome 
number 2n = 3x = 27, reported here for the first time, is consistent with observations 
made in other taxa belonging to H. sect. Prenanthoidea Koch such as the H. prenan-
thoides Vill. aggregate in Europe (Chrtek et al. 1996; Zdvorak et al. 2020).

F. Fainelli, S. Orsenigo

Hieracium scopolioides Gottschl. & S.Orsenigo (Asteraceae)

Chromosome number. 2n = 27 (Fig. 6).
Voucher specimen. Italy. Emilia-Romagna. Mount Lesima (Zerba, Piacenza) 

(WGS84: 44.68717N, 9.25339E), meadows along the road to the summit, 1500–
1650 m, 3 August 2021, R. Oldani, S. Orsenigo (PAV).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 hours and then fixed in 
Carnoy fixative solution for 1 hour. After hydrolysis in HCl 1N at 60 °C for 7–8 min-
utes, the tips were stained in leuco-basic fuchsine for 3 hours.

Observations. Hieracium scopolioides is a perennial species endemic to the north-
ern Apennines (Gottschlich and Orsenigo 2021). It is currently known only for Mount 
Lesima, in the Ligurian Apennines, where its range overlaps those of H. lesimanum 
Gottschl. & S.Orsenigo and H. scopolii Gottschl. & S.Orsenigo. The chromosome 
number 2n = 3x = 27, reported here for the first time on material from the type local-
ity, is consistent with the ploidy level reported for H. umbrosum subsp. oleicolor (Zahn) 

Figure 6. Hieracium scopolioides Gottschl. & S.Orsenigo from Mt. Lesima (Zerba, Piacenza), 2n = 27. 
Scale bar: 10 μm.
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Greuter (Schuhwerk 2010). The latter taxon is the only member of H. sect. Umbrosa 
Stace & P.D.Sell. for which a chromosome count is available.

F. Fainelli, S. Orsenigo

Dianthus carthusianorum L. subsp. tenorei (Lacaita) Pignatti (Caryophyllaceae)

Chromosome number. 2n = 30 (Fig. 7a).
Voucher specimen. Italy. Basilicata. Monte Pollino (Terranova di Pollino, Po-

tenza) (WGS84: 39.906303N, 16.190823E), vallette lungo il crinale sud-orientale, 
2000 m, 11 August 2023, L. Peruzzi (seeds collected and deposited at the germplasm 
bank of the Department of Biology, University of Pisa; IPEN: IT-0-PI-2023-0498; a 
herbarium specimen collected from the same area in 1994 is conserved at CLU2042).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 h and then fixed in Carnoy 
solution for 1 h. After hydrolysis in 1 N HCl at 60 °C for 8.5 minutes, the tips were 
stained with leuco-basic fuchsine.

Observations. Dianthus carthusianorum subsp. tenorei is a subspecies endemic to 
Italy (Peruzzi et al. 2015), distributed in southern-central Apennines, from Marche to 
Calabria (Pignatti 2017b, Bartolucci et al. 2018). Here we report the first chromosome 
count for this subspecies, further confirming the numbers obtained for other subspe-
cies in Italy and central-eastern Europe (Fedorov 1969; Holub et al. 1972; Löve 1975; 
Löve and Löve 1982; Kovanda 1984; Baltisberger and Widmer 2009). Although most 
of the cells observed contained 2n = 30 chromosomes, we also found, within the same 
root tip, some cells showing 2n = 60 chromosomes (Fig. 1b). Indeed, endopolyploidy is 

Figure 7. Dianthus carthusianorum L. subsp. tenorei (Lacaita) Pignatti from Monte Pollino (Basilicata): 
(a) diploid cell, 2n = 30, (b) endotetraploid cell, 2n = 60. Scale bar: 10 μm.
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a common phenomenon in many Dianthus species (Agulló-Antón et al. 2013; Terlević 
et al. 2022; Franzoni et al. 2023).

J. Franzoni, M. Paliy, L. Peruzzi

Illecebrum verticillatum L. (Caryophyllaceae)

Chromosome number. 2n = 10 (Fig. 8).
Voucher specimen. Italy. Toscana. Montalbano, Prato Rosello (Carmignano, 

Prato) (WGS84: 43.77028N, 11.03722E), 9 July 2023, L. Peruzzi (seeds collected 
and deposited at the germplasm bank of the Department of Biology, University of 
Pisa; IPEN: IT-0-PI-2023-0497; a herbarium specimen collected from the same area 
in 2008 is conserved at PI062694).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 h and then fixed in Carnoy 
solution for 1 h. After hydrolysis in 1N HCl at 60 °C for 8.5 minutes, the tips were 
stained with leuco-basic fuchsine.

Observations. Illecebrum verticillatum is a sub-Atlantic species, growing in tempo-
rary ponds throughout Europe and North Africa (Marhold 2011). In Italy, this species 
occurs in Piemonte, Sardegna and Toscana, whereas its presence has not been recently 

Figure 8. Illecebrum verticillatum L. from Prato Rosello (Toscana), 2n = 10. Scale bar: 10 μm.
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confirmed in Lazio, Lombardia and Marche, while it is doubtfully occurring in Abruz-
zo (Bartolucci et al. 2018). Specifically, in Toscana this species is quite rare, and the few 
recently confirmed localities occur in a single area of Montalbano, in the municipality 
of Carmignano (Prato) (Gestri and Peruzzi 2013). The material collected from this area 
shows 2n = 10 chromosomes. Although the same chromosome number was already 
known for elsewhere in Europe (Fedorov 1969; Löve 1976; Dvořák and Dadáková 
1984; Dalgaard 1985), this count is the first for Italian populations of this species.

J. Franzoni, M. Paliy, L. Peruzzi

Crupina vulgaris Cass. (Asteraceae)

Chromosome number. 2n = 30 (Fig. 9).
Voucher specimen. Italy. Piemonte. A sud di Acqui Terme (Acqui Terme, Alessan-

dria) (WGS84: 44.651056N, 8.4702228E), 8 July 2023, A. Giacò & A. Mo (seeds col-
lected and deposited at the germplasm bank of the Department of Biology, University 
of Pisa; IPEN: IT-0-PI-2023-0496; a herbarium specimen is conserved at PI064811).

Method. Squash preparations were made on root tips obtained from germinating 
seeds. Root tips were pre-treated with 0.4% colchicine for 3 h and then fixed in Carnoy 
solution for 1 h. After hydrolysis in 1 N HCl at 60 °C for 8.5 minutes, the tips were 
stained with leuco-basic fuchsine.

Figure 9. Crupina vulgaris Cass. from Acqui Terme (Piemonte), 2n = 30. Scale bar: 10 μm.
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Observations. Crupina vulgaris is widespread in southern Europe, reaching also 
northern Africa and eastern Europe (do Amaral Franco 1976, Greuter 2006 onwards). 
In Italy, the distribution range of this species overlaps with C. crupinastrum (Moris) 
Vis. (2n = 28), a more Mediterranean taxon, and with C. intermedia (Mutel) Walp. (2n 
= 58), an allopolyploid species of hybrid origin (Domina and Iamonico 2019). Here 
we report the first chromosome count for an Italian population of C. vulgaris. Our 
result agrees with counts made for other European populations (Fedorov 1969; Löve 
1979, 1980; Luque and Díaz Lifante 1991; Petrova and Vladimirov 2020).
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Abstract
The chemistry of plants represents a taxonomic and phylogenetic value. Researchers have recently used 
volatile organic compounds (VOCs) for taxonomic studies. The present work analysed and determined, 
for the first time, the usefulness of floral volatile compounds in the taxonomy of two species of Rhamnus 
sect. Alaternus, as well as the hybrid between these taxa. The two species show significant quantitative and 
qualitative differences. The terpenes linalool, ocimene, caryophyllene, and green volatiles are exclusive to 
Rh. alaternus, while farnesene (terpene), methyl salicylate and methyl benzoate (benzoids) are obtained 
from Rh. ludovici-salvatoris. Both volatilomes were attractive to Hymenoptera pollinators; therefore, these 
pollinators could serve as the main hybridisation vector. In addition, Rh. alaternus shows greater chemical 
and genetic heterogeneity than Rh. ludovici-salvatoris. Hybrids between the two species, Rh.×bermejoi, are 
closer in chemical similarity to Rh. alaternus than Rh. ludovici-salvatoris.

Keywords
Balearic Islands, hybrids, Rhamnus, taxonomy, VOCs

Introduction

Plant chemistry has repeatedly been used in systematics (Hegnauer 1986a; Tundis et 
al. 2014 It has long been known that chemical traits and characteristics, notably the 
secondary metabolites (such as alkaloids, terpenoids, and flavonoids) contained in veg-
etative parts of the plants, help to establish relationships between plant taxa (Cronquist 
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1977; Singh R 2016). Moreover, they have wide applications in plant systematics (see 
Seigler 1981; Roma-Marzio et al. 2017); however, their use presents some limitations 
(Hegnauer 1986b; Hadacek 2002). It is also known that the variability of volatile sec-
ondary metabolites in the vegetative parts of plants can be high (Ahmad et al. 2014). 
For this reason, several authors consider the construction of phylogenies on this basis 
too labile (Whitehead and Peakall 2009). The chemistry of floral biogenic volatile or-
ganic compounds (BVOCs) has been well studied as it relates to communication (with 
pollinators) and defence (mainly herbivore-related) (Bouwmeester et al. 2019). The 
analysis of BVOCs also enables the evaluation of their important role in the adaptation, 
environmental adequacy, and medicinal interest of plants (Goswami et al. 2016).Their 
stability and repeatability can also allow accurate identification of natural or cultivated 
closely-related species and varieties (Nogueira et al. 2001; Kong et al. 2012; Yang et al. 
2014; Carta et al. 2015; Jaeger et al. 2016; Peruzzi et al. 2019). Recently, BVOCs have 
also been studied from the standpoint of taxonomy (e.g., Levin et al. 2003; Raguso et 
al. 2006; Meekijjaroenroj et al. 2007; Feulner et al. 2011; Tóth et al. 2016; Stocki et 
al. 2020), showing their utility as discriminating characteristics. BVOCs have also been 
used to recognise hybrids, in which new compounds, absent in the parents, can appear 
(Orians 2000; Cheng et al. 2011), together with others that are not taxonomically rel-
evant (Georgescu et al. 2015). Additionally, some VOC-related phylogenetic patterns 
have been recognised in some taxa, such as Ophrys (Gögler et al. 2009).

Rhamnus is a wide-ranging genus of the Temperate and (sub)Tropical regions of the 
Northern Hemisphere that comprises more than 100 species (Hauenschild et al. 2016). 
In the Mediterranean region it is represented by 37 species, where Rh. cathartica L. and 
Rh. alaternus L. are the most widespread (Henning and Raab-Straube 2016). Molecu-
lar studies performed on Rhamnus, excluding Oreoherzogia W.Vent (Hauenschild et al. 
2016), recognise the existence of at least two sections: sect. Rhamnus and sect. Alaternus 
(Mill.) DC. The latter includes different species of Mediterranean and Macaronesian 
distribution (such as Rh. alaternus L. and related taxa, Rh. lojaconoi Raimondo, R. ludov-
ici-salvatoris Chodat for Mediterranean, as well Rh. glandulosa Ait. and Rh. integrifolia 
DC. for Macaronesia. Generally, hybrids are uncommon or rare; however, Rh. cathartica 
(Gil-ad and Reznicek 1997; Kurylo et al. 2007) and, occasionally, Rh. alaternus (Llorens 
1979; Fraga and Bermejo 2008) have shown a notable capacity to hybridise.

Rhamnus alaternus is an evergreen tree native to the Mediterranean region and is of-
ten cultivated as an ornamental garden shrub in Mediterranean-climate regions. For this 
purpose, this tree was introduced to many areas of the Australasian-Pacific region, where 
it became an invasive tree along coastlines (Muyt 2001; GISD 2018). This wide distribu-
tion and the different types of plant communities in which it thrives agree with its remark-
able morphological variability (López-González 2006; Rivas-Martínez and Pizarro 2011, 
2013). On the other hand, although Rh. alaternus is a defined species, its differentiation 
from other species of the Rh. sect. Alaternus, especially the hybrids, is problematic (Ferriol 
et al. 2009). This differentiation occurs with Rh. ludovici-salvatoris (Fig. 1), from which 
it differs basically in its larger size and the arrangement of the leaf teeth (approximately 
perpendicular to the margin in Rh. ludovici-salvatoris and obliquely oriented upwards in 
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Rh. alaternus). This difficulty has taxonomic and nomenclatural consequences, especially 
in plants that develop in unfavorable conditions. This difficulty occurs with the defini-
tion and identification of some specimens, such as Rh. jacobi-salvadorii O.Bolòs & Vigo 
or Rh. alaternus var. ferruginea Pourr. ex Texidor, making it difficult to establish a more 
precise distribution range. This is the case, for example, in the confusing or erroneous in-
dications of Rh. ludovici-salvatoris in the eastern Iberian Peninsula or the actual distribu-
tion of the hybrid of this species with Rh. alaternus (i.e., Rh. ×bermejoi Fraga & Rosselló).

The Balearic Islands are the largest archipelago of continental islands in Spain. 
These islands display a complex palaeogeography, although they have been isolated 
relatively recently. The eastern islands (Gymnesian) and western islands (Pithyusian) 
have been separate groups from the early Pliocene. Nevertheless, the Gymnesian Is-
lands (Majorca and Minorca) have only been completely isolated from each other since 
the Würm glaciation, approx. 15,000 ya (Cardona and Contandriopoulos 1979). In 
these islands, only two species from Rh. sect. Alaternus grow: the Mediterranean Rh. 
alaternus and the Gymnesian endemic Rh. ludovici-salvatoris. However, both species 
are related, and some hybrid plants have been identified in one locality of Minorca 
(Tirant) (Llorens 1979; Fraga and Rosselló 2008). Despite this, phenological and eco-
logical barriers establish good isolation of the populations (Ferriol et al. 2009).

The chemical profile of the floral scent of the taxa of Rhamnus sect. Alaternus pre-
sent in Majorca, Minorca, Ibiza, and eastern Iberian Peninsula was analysed in order 
to address the following three goals: 1) to recognise the volatile compounds of the two 
species, 2) to establish analogies and chemical differences between the hybrid plants 
and the parental species, and 3) to determine their value in taxonomy and their useful-
ness as discriminating characteristics in these species and their hybrids, as well as to 
establish their possible application to the taxonomy of other Rhamnus species.

Materials and methods

Plant material

The two species under study and their hybrids were collected from the Balearic Islands 
and the eastern Iberian Peninsula (Fig. 2, Suppl. material 1). Samples of natural hybrid 
plants reported as Rh. ×bermejoi (Llorens 1979; Fraga and Rosselló 2008) were col-
lected in the locality of Tirant (N of Minorca), where they coexist with the parental 
species. Hybrid plants obtained by manual artificial hybridisation, cultivated and veg-
etatively propagated were also sampled. A total of 35 plants (14 female and 21 male) 
were screened for floral VOCs. The wild plants were collected from 13 sites, and the 
cultivated hybrids were collected from two sites.

Floral scent trapping

The volatiles emitted by flowers were obtained by the headspace solid phase extraction 
(HS-SPME) sampling technique, adapted from Friberg et al. (2013) and Tomas et al. 
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Figure 1. Inflorescences, flowers and major pollinator (Apis mellifera) of Rhamnus A–C Rh. alaternus 
D, E Rh. ludovici-salvatoris F Rh. ×bermejoi G leaves of the three species.

A

B C

D

E

F

G-1

G

G-2 G-3

(2022). Volatile compounds were extracted in a manual SPME holder together with 
10 mL vials and PDMS-DVD fibres (Supelco Inc., Bellefonte, USA). First, ten flowers 
of each plant were placed in a vial. Next, these vials were placed at 25 °C for 20 min; 
then, the SPME fibre was exposed in the upper space (headspace) of the sealed vial 
for 30 min at 25 °C to adsorb the analytes. Three collections and their respective con-
trols (empty vials) were prepared simultaneously. In addition, to distinguish between 
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BVOCs from flowers and those from flower pedicels, volatiles emitted by ten pedicels 
in both parental species were analysed.

Evaluation of scent composition

Analyses were conducted no longer than 24 hours after collection. HS-SPME-GC-
MS analyses were performed on an Agilent 6980 GC - MDS 5975 inert XL (Agilent 
Technologies, USA), using a Supelcowax 10 gas capillary column (60 m × 0.25 mm 
× 0.25 mm; Supelco, Bellefonte, Pennsylvania, USA). The PDMS-DVB fibre of the 
SPME was aged for 3 min in the inlet of the GC. Helium was used as a carrier gas at a 
flow of 1.3 mL min-1. The splitless sample injection mode was used. The injector tem-
perature was 220 °C. The initial oven temperature was programmed as follows: 45 °C 
for 2 min, increasing to 250 °C at a rate of 5 °C min-1, which was continued for 5 min. 
These settings were sufficient for the quantitative desorption of all analytes studied. 
Mass spectra (MS) were obtained in electron ionisation (EI) mode at 70 eV, while the 
ionisation source was 180 °C. The MS scan range was set between 45–300 amu. The 
chromatograms and spectra of the samples were processed using the GC-EM software 
Turbomass version 5.1 (Perkin-Elmer, Inc.).

Figure 2. Location of the Rhamnus populations included in the study. (See Suppl. material 1 for popula-
tion abbreviations). Rh. alaternus open squares; Rh. ludovici-salvatoris filled triangles; Hybrids filled circle.
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The main isolated volatile compounds were annotated by comparing the mass 
spectra with mass spectral libraries (Wiley 7th edition and NIST08) and by comparing 
the calculated retention indices with those provided by NIST08, Adams (2007) and 
El-Sayed (2012). The annotation of the main compounds was verified using an in-
house-developed mass spectra/RI library. The main compounds were verified by com-
parison with synthetic standards. All compounds that were not identified immediately 
as floral/plant volatiles were verified in the literature to determine if they were accepted 
as floral BVOCs or at least as potential volatiles.

Statistical analysis of data

Differences in BVOCs composition were analysed using the statistical software R ver-
sion 4.1.2 (R Project for Statistical Computing). Since the total amount of volatiles 
released strongly fluctuated between individuals, we used the relative amounts taken as 
the peak area of each compound in relation to the total peak area. Those compounds 
considered as likely artefacts were excluded from the analysis. The volatiles from three 
plants were analysed for each population, averaged, and then treated as a single data set.

Data were transformed using the decostand function in the vegan library (Oksanen 
et al. 2019). To assess similarities between individual samples, a permutational multi-
variate analysis of variance (PERMANOVA) was performed with the adonis2 function 
on the vegan library using the Bray-Curtis dissimilarity indices (Oksanen et al. 2019). 
Finally, as a post hoc test to detect differences in volatile composition between each 
of the species, a pairwise contrast for multilevel comparison (pairwise.adonis function, 
Martínez-Arbizu 2020) was used.

Significant p-values in a PERMANOVA indicate a significant difference between 
groups in the centroid or spread of objects in a multivariate space, so non-metric mul-
tidimensional scaling (NMDS, metaMDS function with Bray-Curtis distance, per-
forming a Wisconsin double standardisation and also an sqrt transformation) was 
used. (Clarke et al. 2014).

To test whether there is a separation between groups in relation to the sex of the 
flowers, an analysis of similarities (anosim function, vegan package) was performed. 
To identify the percentage contributions of each volatile compound to the average 
dissimilarity amongst the three Rhamnus species, the similarity percentage analysis 
(SIMPER, the simper function in vegan) was used (Clarke 1993).

Results

Floral scent chemistry

No relevant traces of BVOCs were detected in floral pedicel samples. In the flowers, 
the entire GC–MS dataset allowed the detection of 41 compounds, of which 22 had 
greater presence and abundance (with percentages higher than 0.1%; Suppl. material 
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2). Chromatographic profiles of R. alaternus showed high heterogeneity. Thus, some 
plants exhibited the presence of certain components in high proportions (up to 
89.9%), e.g., ionones (dihydro-β-ionone and α-ionone), 3-hexen-1-ol, acetate (Z), 
benzaldehyde 4-dimethoxy, caryophyllene, and linalools (cis-linaloxide, (E)-linalool 
oxide (furanoid), linalool, hotrienol). However, some of these components were ab-
sent in other plants. By contrast, despite including a larger number of samples, R. 
ludovici-salvatoris showed a remarkable uniformity. Thus, the major compounds, such 
as methyl salicylate, methyl benzoate, or α-farnesene, were found in 85–100% of the 
samples. Similarly, the largest number of minority compounds, such as ethyl benzoate, 
1-butanol, and 3-methyl-benzoate, were present in more than 75% of the samples.

Floral scent species relations

The chromatographic profiles of Rh. alaternus and Rh. ludovici-salvatoris showed sig-
nificant qualitative and quantitative differences between the species (Suppl. material  2 
and Fig. 3). Thus, the following components were exclusive to Rh. alaternus: acetic 
acid hexyl ester, certain terpenoids and ocimene including cis- and trans-β-ocimene 
(6.73%); linalools including linalool, cis-linaloxide, trans-linalool oxide furanoid, lin-
alyl formate, and hotrienol (9.10%); caryophyllenes including β- and α-caryophyllene 
(15.71%), and ionones including α-ionone and dihydro-β-ionone (48.28%). On the 
other hand, in Rh. ludovici-salvatoris, unique compounds were found, namely ben-
zoic acid derivatives (methyl salicylate, methyl benzoate, 1-butanol, 3-methyl benzo-
ate) and farnesenes (farnesene and α-farnesene). Among the quantitatively differential 
products, 3-hexen-1-ol acetate (Z) emerged because in Rh. alaternus, it was present in 
high amounts (25.92 ± 7.55%), while in Rh. ludovici-salvatoris it was only found in 
low quantities (0.65 ± 0.37%) and in less than half of the samples.

The results of the SIMPER analysis (Table 1 and Fig. 4) clearly highlight the dif-
ferences in the aroma profile of the two species. They show that the two species have a 
distinct floral aroma profile and that four compounds (methyl salicylate, 3-hexen-1-ol 
acetate, ionone complex, and b-caryophyllene) account for 75% of these differences. 
On the other hand, no differences were found between the BVOC profiles in rela-
tion to sex (ANOSIM statistic R = -0.03533, p = 0.8222). According to the chemical 
composition of the hybrid samples and their uniformity, it is noteworthy that they 
exhibited a great affinity with Rh. alaternus (Table 1, Figs 3, 4, Suppl. material 2).

Discussion

Volatile compounds of the green parts of the plants have been used repeatedly as taxonom-
ic characteristics (see Hegnauer 1986a, Nwafor et al. 2018). By contrast, the analysis of 
volatile biogenic compounds of flower aromas (floral BVOCs) has been scarcely studied. 
Despite this, most recently, the qualitative and quantitative variations of these compounds 
have shown their value as discriminating characteristics in related species or in ecotypes, 
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such as in the genus Clusia (Nogueira et al. 2001), Nicotiana (Raguso et al. 2006), Lilium 
(Kong et al. 2012) or Artemisia (Jaeger et al. 2016). The results obtained in Rh. alaternus 
and Rh. ludovici-salvatoris and their hybrids were consistent with these observations.

The main differences between Rh. alaternus and Rh. ludovici-salvatoris were found 
in the types of terpenoids and benzoids emitted, as well as in their emission rates 
(Suppl. material 2). Thus, among the terpenoids, R. alaternus exhibited the emission 

Figure 3. VOCs similarity histogram of Rhamnus alaternus (violet), Rh. ×bermejoi (blue) and Rh. ludov-
ici-salvatoris (green). Colour intensity is related to the level of presence of a component in each sample.
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of monoterpenes ((Z)- and (E)-β-ocimene and linalool and related compounds) and 
ionones; all these products are absent in Rh. ludovici-salvatoris. There were also different 
types of sesquiterpenes, farnesenes being characteristic of Rh. ludovici-salvatoris and car-
yophyllenes being characteristic of Rh. alaternus. On the other hand, the uniformity and 

Table 1. Results of SIMPER analysis indicate the cumulative contributions of most influential com-
pounds. AvA: Average in Rhamnus alaternus; AvB: Average in Rhamnus ludovici-salvatoris; Cumsum: cu-
mulative contribution (in%).

AvA AvB Cumsum
Methyl salicylate 0.00 82.32 44.4
3-Hexen-1-ol, acetate (Z)- 24.88 0.64 57.6
Ionone complex 16.09 0.00 66.4
b-Caryophyllene 15.18 0.00 74.6
Methyl benzoate 0.00 9.25 79.6
Linalool and related 9.11 0.00 84.4
Benzaldehyde 4-dimethoxy 5.23 0.00 87.1
(Z)-b-Ocimene 4.69 0.00 89.7
1-Butanol, 3 methyl, acetate 4.26 0.54 92.0

Figure 4. Non-metric multidimensional scaling ordination (NMDS) of floral scent profiles for Rhamnus 
alaternus (violet and empty circles), Rhamnus ×bermejoi (blue and half black circles) and Rhamnus ludovici-
salvatoris (green and black points).
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richness of benzoids in Rh. ludovici-salvatoris (specifically, methyl salicylate and methyl 
benzoate) were very prevalent. This finding contrasts with its absence in Rh. alaternus, 
because in this species, only the rare presence of benzaldehyde 4-dimethoxy has been rec-
ognised. Methyl salicylate (83.3%) and methyl benzoate (9.2%) constitude the primary 
components of the floral aroma in Rh. ludovici-salvatoris. These compounds are also pre-
sent in hybrids but notably absent in Rh. alaternus. Both esters are biosynthesised by the 
action of carboxyl methyltransferases and have been associated with pollinator attraction 
(Negre et al. 2003), but they also play an important role as aerial signals involved in in-
ter- and intra-plant communication to activate disease (Shulaev et al. 1997) and, as also 
seems plausible in this case, signalling an abiotic stress situation for this species (Munné-
Bosch and Peñuelas 2003; Karl et al. 2008; Liu et al. 2018; Gondor et al. 2022).

The high intra-population heterogeneity of chemical compounds of Rh. alaternus 
was evidenced by the fact that not all differential compounds were found in all the 
plants; however, some of them were always present. This observation stands in contrast 
with Rh. ludovici-salvatoris, which has a high chemical similarity with all plants, as 
evidenced by the presence of its main differential compounds, methyl salicylate and 
methyl benzoate. These chemical diversity profiles followed a pattern similar to that of 
genetic diversity (Ferriol et al. 2009; Hauenschild et al. 2016), which recognizes much 
higher levels of genetic variation in the populations of Rh. alaternus than in those of 
endemic Rh. ludovici-salvatoris.

The qualitative and quantitative patterns of VOC expression in hybrids are hetero-
geneous (López-Caamal 2014). In some species, hybridization could lead to the pro-
duction of new secondary metabolites that are not present in parental species, due to the 
obstruction of biosynthetic pathways (Vereecken et al. 2010; Kong et al. 2012). In other 
hybrid species, highly variable proportions of several compounds are present. In some, 
the emission rates of some of these may be interpreted as transgressive with the parents; 
however, they are not always consistently intermediate. In others, only the emission 
of specific compounds was intermediate (Bischohff et al. 2014). In general, whenever 
hybridization occurs, a large qualitative variation in secondary metabolites is expected. 
In the studied hybrids, compounds shared with parental strains were produced at dif-
ferent levels, but no new products were recognized (Suppl. material 2). In the amounts 
of shared compounds, there was a clear tendency to be more like Rh. alaternus (Fig. 4).

Both personal observations and those of Canale et al. (2016) showed that the 
main pollinators of the two Rhamnus species were Hymenoptera (mainly Apis mellif-
era Linnaseus, 1758). This finding was consistent with the fact that the two groups of 
BVOCs that are dominant in the flowers of the two species of Rhamnus attract honey 
bees: terpenoids for Rh. alaternus (Dobson 2006; Twidle et al. 2015) and benzoids for 
Rh. ludovici-salvatoris (Negre et al. 2003; Mallinger et al. 2011; Dötterl et al. 2014). 
Thus, this could be the pollination vector that mediates the hybridization process.

When the diversity of BVOCs is greater in hybrids than in the parentals, their hetero-
geneity and progression are encouraged, since this could help in attracting more pollinator 
species (Ayasse et al. 2011), breaking the reproductive isolation of hybrids. However, this 
increase does not occur in the studied hybrids; therefore, their VOC content, as in their 
parent R. ludovici-salvatoris, was not a factor that favours pollination and reproduction.
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Under these conditions, compared to Rh. alaternus, lower photosynthetic effi-
ciency of Rh. ludovici-salvatoris and its hybrids in the current climatic Mediterranean 
circumstances (Yll et al. 1997; Gulias et al. 2002) would be, together with the inability 
of regrowth, the main cause that would explain both the progressive decrease in the 
populations of this species as well as the rarity of hybrids and the relictual character of 
the current population of Rh. ludovici-salvatoris and its hybrids in Minorca (Fraga and 
Bermejo 2008).

Conclusions

The analysis of the floral volatile compounds in the studied taxa reveals both quali-
tative and quantitative differences in the chemical profile of R. alaternus and Rh. 
ludovici-salvatoris. Among them, the discriminatory nature of various compounds 
stands out, such as methyl salicylate and methyl benzoate (present in Rh. ludovici-
salvatoris and absent in Rh. alaternus), linalool and related compounds, ionones, 
β-caryophyllene, 4-dimethoxy benzaldehyde, and (Z)-β-ocimene (present in Rh. 
alaternus and absent in Rh. ludovici-salvatoris). In contrast, the chemical profile does 
not allow differentiation between Rh. alaternus and the hybrid Rh. ×bermejoi. Ac-
cording to these results, it is suggested that floral volatile compounds could be an ef-
fective discriminatory trait among species in Rh. sect. Alaternus. This finding should 
be confirmed through the study of plants from other populations of Rh. alaternus, 
as well as samples from Rh. lojaconoi and the Macaronesian endemic species Rh. 
glandulosa and Rh. integrifolia.
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