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Abstract 

This paper presents a comprehensive inventory of the urban vascular flora of the town of Palermo. The data were 

gathered from extensive field collections, from specimens kept in different herbaria, and publications of the last 30 

years. The floristic catalogue includes all the vascular plants that occur spontaneously within the urban area. Thirteen 

taxa are endemic to Sicily and one of these, Clinopodium raimondoi, is exclusive to Palermo’s area. The inventory 

comprises 1,052 taxa belonging to 119 families and 225 genera, and contains 170 taxa non-native to the Italian flora. 

Keywords: Mediterranean Basin, nature conservation, plant invasion, species inventories, urban 

biodiversity. 

Introduction 

The study of urban floras is of particular interest from many points of view. From the taxonomic 

one, many new taxa have been described in urban or suburban contexts. Examples are the Italian 

endemics Centaurea macroacantha Guss. described from Palermo, Hieracium tolstoii Fen. & Zahn 

from Milano, Stellaria media subsp. romana Bég. from Roma (Peruzzi et al. 2015). From the 

historic point of view it is possible to compare the evolution of the landscape and land use with 

floristic data (Müller et al. 2013). Wild plants in man-made environments are of interest from the 

standpoint of human health due to allergies, dangers of toxicity. etc. (D’Amato et al. 2007). 

Furthermore, urban areas are often precious reservoirs of biodiversity hosting species of high 

biogeographical value not found elsewhere (MacGregor-Fors et al. 2016). Moreover, since cities are 

major centres for the introduction and expansion of non-native species, these data sets provide a 

rich source of information on biological invasion and habitat homogenization (Banfi and Galasso 

1998; Salinitro et al. 2018). For all these reasons, the study of urban flora in recent years has 

aroused great interest. In the Mediterranean Area examples can be given from Spain (Gavilan et al. 

1993; Dana et al. 2002; Garcillán et al. 2014), Dalmatia (Milović and Mitić 2012), Montenegro 

(Stešević et al. 2009), Greece (Krigas and Kokkini 2002; Pateli et al. 2002; Chronopoulos and 

Christodoulakis 2003) and Turkey (Yarci et al. 2007; Altay et al. 2010). To these we can add 

comparisons between different European cities (La Sorte et al. 2014; Kalusová et al. 2019). But the 

country with the highest number of studies is Italy. In this county urban floras have been 

investigated since the beginning of floristic research. In the 19th century, several floristic reports 

from Italian cities were published (Celesti-Grapow et al. 1996). Over the past few years, to the 

awareness that urban vascular flora has a great landscape and cultural value has been also 

highlighted its value as an important tool for investigating the biological quality of the urban 

ecosystem (Verona et al. 2004). Consequently, a growing interest in floristic analyses in urban 

environments arose. Several examples from Italian cities include Ancona (Hruska 1988), Catania 
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(Poli Marchese et al. 1989), Pavia (Pavan Arcidiacono et al. 1990), Verona (Bianchini and Curti 

1992), Torino (Siniscalco and Montacchini 1993-94), Milano (Banfi and Galasso 1998), Pescara 

(Pirone and Ferretti 1999), Rovigo (Benetti and Tornadore 2000), Cremona (Bonali 2000), Napoli 

(De Natale and La Valva 2000), Chieti (Leporatti et al. 2001), Lecce (Mele et al. 2002), Messina 

(Interdonato et al. 2003), Udine (Verona et al. 2004; Martini 2005), Trieste (Martini 2006), 

Ravenna (Lazzari et al. 2013), and Roma (Celesti-Grapow et al. 2013). Preserving biodiversity and 

natural urban environments is an important goal since urban areas host more than half of the world's 

human population (Celesti-Grapow et al. 2013). The first step toward reaching this goal is to 

complete updated surveys documenting the plants growing in cities in order to create the data 

sources necessary for planning effective management strategies. In addition, it is essential to collect 

samples in the field, literature data and herbarium records. The review of the herbarium samples is 

useful to verify the distribution in a territory of each taxon and can also highlight the presence of 

species not yet reported allowing the verification of their existence in nature (Venturella et al. 2012; 

Mandracchia et al. 2017). Besides, the revision of the samples kept in a herbarium allow to update 

maps of distribution of the species, as recently reported by Gargano et al. (2018).   

Sicily is the largest island in the Mediterranean basin with an exceptionally long history of human 

impact and a long tradition of botanical research. Despite progress made in recent years, exhaustive 

inventories of urban floras in Sicily are still poor and further researches are required to better 

understand urban plant diversity. Palermo is the main city of the administrative region and has a 

multi-millennial human history, so it is an ideal case study for urban flora. Currently, the urban 

flora of Palermo was not complete. Historical data is available from Bivona (1806, 1807), Presl 

(1826), Parlatore (1839), Gussone (1827–1834, 1842–1844), Lojacono (1888–1909), Cannarella 

(1909–1912), Di Martino and Perrone (1962) and Celesti-Grapow et al. (1996). In addition, several 

recent contributions focused on single species (Scafidi et al. 2016a, 2016b, 2016c; Scafidi and 

Raimondo 2017, 2018) were collected within the boundaries of the city. The aim of this study is an 

inventory of the current flora belonging to the urban area of Palermo and to provide an overview of 

its composition and species diversity. 

The study area 

Palermo is located on the Tyrrhenian coast of Sicily on a plane of about 100 km
2
, the so-named

“Conca d’Oro” (latitude 38°06’56.37”N, longitude 13°21’40.54”E), which is delimited by the Gulf 

of Palermo and the Carbonate Mountains (Mounts of Palermo). Palermo falls within the “Northern 

coast” subunit as identified by Domina et al. (2018) and within the “Sicilia” eco-regional section, 

“Western Sicilia” subsection as defined by Blasi et al. (2014, 2018).  

The area of the city of Palermo has been inhabited since prehistoric times. In its territory there have 

been at least 12 dominations. The first substantial urban development occurred in the Punic-Roman 

era. Further development of the city came under Arab rule. The Arabs from the 3rd century BC 

bounded the city with walls that contained it on a surface of about 2 Km
2
 until the 18th century

(Chirco 1992). Outside the walls there were crops and orchards that served to supply the city. 

The Kemonia and Papireto rivers that crossed the historical centre of the city were buried during the 

seventeenth century. Since the 18th Century, under the Spanish domination, the expansion towards 

the north of the city was done by the noble families that built new villas and transformed pre-

existing agricultural houses into summer holiday residences, thus stimulating the creation of new 

hamlets inhabited by the employed workers. At the beginning of the twentieth century the further 

development of the city towards the north in the fishing village of Mondello, was due to the rich 

bourgeoisie. The northern part of the city was built on land used for orchards, citrus and vine 

cultivation. The Valdesi-Mondello village built on a large swampy reclaimed area 



The main development of the city was carried out in the 40 years after the end of the Second World 

War during which the built area of the city increased from 600 to 7000 hectares (Chirco 1992). 

Even the coastline has been advanced of about 200 meters, dumping the debris from the buildings 

destroyed by the bombing of 1943 into the sea. 

The settlement of the city is almost flat with a difference in elevation from the sea level to 100 m 

a.s.l. at the slopes of the mountains of Palermo and an average gradient of 1.7%. In the town of 

Palermo actually there are no surface watercourses. The Oreto River defines the eastern limit of the 

study area; the last 2 kilometres of his bed have been rectified and paved at the end of the XIX 

century (Contino et al. 2010). The population of Palermo is about 674,000 (Istat 2018). According 

to Bazan et al. (2015), the bioclimate of Palermo is Mediterranean pluviseasonal oceanic with 

Lower thermomediterranean thermotype and Upper semiarid ombrotype. The climate is 

characterized by minimum temperatures that rarely fall below 0 °C during winter and quite frequent 

summer maximum temperatures between 38 and 40 °C. The daily temperature range during winter 

fluctuates between 5 and 6 °C. There is high air humidity (68.9 % on average) both in winter and in 

summer thanks to the sea breezes (Alaimo et al. 1992). These subtropical conditions allow the 

cultivation and naturalization of several species native to the tropics. The most common type of soil 

is the Red Mediterranean evolving on carbonate lithosoils (Raimondo et al. 1990). The area 

considered in this study extends over 63.5 km
2
 and includes the city centre and the suburban ex-

agricultural areas, from the Oreto River (not included) to the township of Sferracavallo, including 

the Park of Favorita in the Mount Pellegrino Natural Reserve. The mountains surrounding Palermo, 

Mount Pellegrino and Mount Gallo were not taken into consideration (Fig. 1). 

Material and methods 

This study consisted of collecting plants from 2010 until 2018. The spontaneous vascular flora was 

recorded, including both naturalized and casual aliens. We excluded taxa that grow exclusively as 

garden escapees in sites that are strongly affected by human cultivation practices (e.g., public 

gardens and the Botanical Garden of Palermo), or on constantly irrigated plant nurseries and 

flowerbeds. Additionally, individuals that only occurred close to their parental plant and those that 

did not grow beyond the seedling stage were excluded. As for introduced species, we used the 

standardized system on a nationwide scale provided by Galasso et al. (2018). For taxon 

identification we primarily referred to the keys included in Flora d’Italia (Pignatti 1982; 2017-2019) 

and Flora Europaea (Tutin et al. 1964–1980, 1993). The nomenclature of taxa follows the checklists 

of Bartolucci et al. (2018) and Galasso et al. (2018) and their updates (Bartolucci et al. 2018a, 

2018b; Galasso et al. 2018a, 2018b). In order to obtain an overall view of the current flora, we only 

took into account botanical records or publications from the last 30 years. Crucial information was 

also gathered from the wealth of botanical records found in herbaria collections, particularly in the 

Herbarium Mediterraneum Panormitanum (PAL) where new specimens are kept. For each taxon, 

its reference (bibliographic reference, Herbarium with exsiccata or “Obs.” for new observations), 

biological form, chorological type, and growth environment (e.g., trees, walls, interstices, 

flowerbeds, open fields, rocks, marshes, sands) were recorded and are reported in this survey. 

Historical records not confirmed are presented and commented separately. 

Results and Comments 

General results 

Currently, the flora of the metropolitan area of Palermo (Appendix 1) includes 1,052 taxa from 119 

families and 225 genera. The greatest numbers of specific and subspecific taxa fall in the families 

Poaceae (142 taxa), Asteraceae (118), Fabaceae (114), Brassicaceae (42), Caryophyllaceae (33), 



Euphorbiaceae (21), and Solanaceae (20). The most represented genera are: Trifolium L., Euphorbia 

L., Medicago L., Lathyrus L., Orobanche L., Silene L., Vicia L., Lotus L., and Amaranthus L. 

(Table 1).  

The analysis of biological spectrum showed the prevalence of therophytes (46.10 %) and 

hemicryptophytes (23.00 %). Geophytes (11.00 %) and phanerophytes (10.08 %) were also well 

represented, while chamaephytes (5.89 %), nano-phanerophytes (2.85 %), hydrophytes (0.86 %), 

and helophytes (0.19 %) were of less importance (Figure 2). The analysis of biological forms 

provides useful information on the actual environmental characteristics of the city. The prevalence 

of therophytes and hemicriptophytes is linked to the long period of aridity that characterises this 

territory and to the intense anthropogenic disturbance on the area. Hydrophytes and helophytes are 

concentrated in temporary wetlands due to the water losses along the water pipelines. Regarding the 

chorological analysis, the Mediterranean type is prevalent (42.87 %). Taxa with large distribution 

are quite abundant (20.72 %), while the percentage of endemics is 2.28 % (Figure 3). A comparison 

with the chorological spectrum of the hwole flora of Sicily (Raimondo and Spadaro 2011) shows 

that in urban environment the percentage of Mediterranean (including Endemics) is similar (45.34 

% in Palermo vs 46.86% in Sicily), Cosmopolitans are higher (20.72 vs 12.55 %), Southern taxa are 

slightly higher (9.41 vs 8.55 %), taxa with Eastern and Western chorotype are slightly lower, Boreal 

taxa are lower (5.04 vs 8.58%). This composition can be justified by the dominance of human made 

environments that favour generalist species with large distribution.  

The increase of temperature associated with the heat island effect in Mediterranean cities does not 

seem to lead to selection for a thermophilous flora. In the Mediterranean environment where arid 

microclimate conditions in cities are similar to those of less anthropogenic environments.  

This agrees with the observations done in Milano (Banfi and Galasso 1998) and in some northern 

European cities (Godefroid 2001) where the increase of temperature associated with the heat island 

effect does not seem to lead to selection for a thermophilous flora.  

Origin of data 

All the 1,052 recoded taxa have been personally observed during this study. Of these 192 were 

already known in literature. For 345 taxa were traced herbarium specimens. The 558 taxa not 

recoded in herbaria or in literature are not new for this area but only subsampled. The attention of 

researchers is mainly focused on endemics, rare or new naturalized taxa; limited interest is 

generally given to the common species of roadsides and nitrified areas. 

Endemics 

The most significant endemics are: Centaurea panormitana Lojac., C. tyrrhena C. Brullo, Brullo & 

Giusso, Helichrysum pendulum (C. Presl) C. Presl, Limonium bocconei (Lojac.) Litard., and Ophrys 

panormitana (Tod.) Soó. Clinopodium raimondoi Spadaro, Faqi & Mazzola is known as endemic 

exclusively in Palermo’s area (Spadaro et al. 2015; Tuttolomondo et al. 2017b), but is also expected 

to occur in other territories of Sicily. If compared with the Sicilian western Tyrrhenian coast, the 

city of Palermo show an overall reduced numeric plant population and biogeographical (Domina et 

al. 2018b). This is particularly evident if we consider the quota for endemic species. The percentage 

of endemic and subendemic species is 3.61 %, significantly lower than the regional one (15.44 %, 

Raimondo and Spadaro 2011). The limited presence of these species is related to intense human 

activities and to the near lack within the study area of rocky environments that act as refuges for 

many endemic species. 



Aliens 

The urban flora is significantly enriched with alien species. There are 170 taxa that are non-native 

to Italy (the 16% of the whole urban flora), 16 of which are considered archaeophytes and the 

remaining 153, neophytes. About the origins (Fig. 4) one half comes from Americana (49.71%), 

follow the africans (20.12%) and asiatic (17.16%) the remaining are Australians (6.51%); originated 

in cultivation or hybrids (5.33%), and European (1.18%). The alien species are mainly found in 

interstices, flowerbeds, and open fields. The constant increase of new spontaneous exotics species 

within the territory that has occurred in recent times is explained by increased commercial plant 

exchange by nurseries and private parties (Mandracchia et al. 2017). The high percentage of aliens, 

often with a large distribution, should be related with the extension man-made environments, that, 

deprived of their natural cover, are subject to the invasion of generalist species Some species as 

Pennisetum setaceum or Ailanthus altissima have become real scourges, creating serious problems 

for artifacts and residual natural vegetation. 

Flora and land use changes 

In the last 100 years, substantial changes have been recorded in the floral spectrum of the 

investigated area. The main change comes from the reclamation of the Valdesi-Mondello area and 

its tourist exploitation. This has led to the disappearance of species that grow in wetlands and 

instead abound in the collections of herbaria. The cementing of the coasts and their exploitation for 

tourist and residential purposes has caused the disappearance of the sandy coastal dunes and the 

flora associated with them. On the contrary, typical species of cultivated habitats, although 

occupying considerably smaller areas than in the past, are still found in the north-western part of the 

city, which is the one that has preserved the main traits of semi-naturality (Tuttolomondo et al. 

2017a). 

In Table 2 are presented 28 taxa not found anymore in the study area. These are species associated 

with sandy shores, wet areas and agricultural practices. The area of Mondello-Valdesi to the north 

of the city is the one that underwent major transformations, being transformed from a fishing village 

surrounded by marshes in a sought holiday district. This led to the disappearance of the species of 

marshes and sand dunes such as: Alopecurus bulbosus, Cachrys sicula, Callitriche brutia, C. 

truncata, Echium arenarium, Ipomoea sagittata, etc. To the south the transformation of the mouth 

of the Oreto river, a delta marshland surrounded by vegetable gardens, up to the eighteenth century, 

into a straight artificial canal has also determined the disappearance of the species linked to the 

water bodies and to humid places such as Cyperus longus and Potamogeton pusillus. In the 

suburban areas that surround the city the agricultural surface has been considerably reduced and 

fragmented, the cultivation practices have changed, the working animals are not used anymore, the 

water troughs have disappeared and the surface waters have been drained. In this way it has been 

determined the disappearance of some species linked to these environments such as Humulus 

lupulus. 

Comparison with other urban floras 

Due to the differences between the methodologies adopted by other authors and the size of the 

investigated cities, it is not appropriate to make detailed quantitative floristic comparisons with 

other Italian or European cities. 

However, some generic considerations can be made. The life spectrum of Palermo is similar to that 

one of Istanbul (Yarci et al. 2007). The main differences are in Phanerophtes that are more abundant 

in Istanbul (32.78 % vs 10.08 %) and Therophytes that are more abundant in Palermo (46.10 % vs 



26,11). This can be due to the larger number of green areas with semi-natural vegetation occurring 

in Istanbul. 

Stešević et al. (2009) presented a comparison between the urban floras of Podgorica in Montenegro, 

Rome in Italy, Patras and Salonika in Greece. 

Regarding the quota of alien species, the proportion of this group in Central European cities varies 

between 20 to 60 % (Pyšek 1998), in Istanbul is 21.67 % (Yarci et al. 2007), while in Palermo 

correspond to 16.06 %. This ratio is little higher in comparison with Sicily (13.55 %, Galasso et al. 

2018) and with the floras of Rome (13.83 %, Celesti-Grapow et al. 2013) and the region Latium 

(13.66 %, Galasso et al. 2018). In each of these cases there are increases in the percentage of alien 

species in the metropolitan region relative to the percentage throughout the whole region. This 

observation is justified by the features of the Mediterranean environment where arid microclimate 

conditions in cities are similar to those of less anthropogenic environments.  

The alien flora of Palermo has some similarities with that of Patras, that is a coastal city with 

similar latitude (Stešević et al. 2009). The two floras have similar percentages of African and 

American taxa but Palermo has a lower incidence of European and Horticultural taxa (6% vs 14% 

in Patras) and of Asiatic taxa (17% vs 21%) and a higher incidence of Australian taxa (6% vs 1%) 
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Appendix List of the present-day vascular flora of Palermo. 

























Figure 1. The study area including the city center of Palermo and the townships of Mondello and 

Sferracavallo. 



Figure 3. Chorological spectrum of the investigated flora. 

Table 1. Most represented families and genera in the flora of Palermo. 

Figure 2. Biological spectrum of the investigated flora. 



Table 2. Taxa no longer found in the territory of Palermo, their localities and bibliographic 

references. 




