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Abstract

:

The tradition of floristic studies in Italy has made it possible to obtain a good knowledge of plant diversity both on a national and regional scale. However, the lack of knowledge for some areas, advances in plant systematics and human activities related to globalization, highlight the need for further studies aimed at improving floristic knowledge. In this paper, based on fieldwork and herbaria and literature surveys, we update the knowledge on the Italian vascular flora and analyze the floristic similarities between the administrative regions. Four taxa, all exotic, were recorded for the first time in Italy and Europe. In detail, Elaeodendron croceum, Kalanchoë blossfeldiana, and Sedum spathulifolium var. spathulifolium were found as casual aliens, while Oxalis brasiliensis was reported as historical record based on some herbarium specimens. Furthermore, Kalanchoë laxiflora was confirmed as a casual alien species for Italy and Europe. Status changes for some taxa were proposed at both national and regional levels, as well as many taxa were reported as new or confirmed at the regional level. Currently the Italian vascular flora comprises 9150 taxa of which 7547 are native (of which 1598 are Italian endemics) and 1603 are exotic at the national level. The multivariate analysis of updated floristic data on a regional scale showed a clear distribution along the latitudinal gradient, in accordance with the natural geographical location of the regions in Italy. This pattern of plants distribution was not affected by the introduction of alien species. Despite some taxonomic and methodological issues which are still open, the data obtained confirm the important role of floristic investigations in the field and in herbaria, as well as the collaborative approach among botanists, in order to improve the knowledge of the Italian and European vascular flora.
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1. Introduction


Italy boasts a long tradition of floristic studies both nationally and locally. In the 15th and 16th centuries, many botanists (e.g., Benedetto Rinio, Luca Ghini and Ulisse Aldrovandi) mostly investigated the present-day area of northern Italy, while in the post-Linnaean period and until the early 1900s it was above all southern Italy and the islands that aroused the interest of researchers (e.g., Michele Tenore, Giovanni Gussone and Giuseppe Giacinto Moris) [1]. Starting from the second post-war period, floristic research was extended to most of Italy, making it possible to acquire good knowledge of plant biodiversity, also thanks to the activism of a large group of botanists belonging to the working group for Floristics, Systematics and Evolution of the Italian Botanical Society. Over time, field surveys, together with systematic studies performed in herbaria, have enabled the publication of national floras [1,2,3,4,5,6,7], some prior to the political unification of Italy [8,9,10]. However, in recent decades, Italy has witnessed considerable advances also in plant systematics. This has led to the description of many new taxa [11,12,13,14], the revision of some critical groups [15,16,17,18], and other taxonomic [19,20,21,22,23] and biogeographic insights [24,25,26,27]. Furthermore, a new flora of Italy was recently proposed for the identification of taxa [28,29,30,31], and many nomenclatural changes were put forward, often based on molecular studies carried out by other authors and poorly supported by clear morphological evidence (for example within Fabaceae, Melilotus Mill. was related with other genera of the tribe Trifolieae, first to Medicago L. and then to Trigonella L. [32]), which can cause confusion among scholars.



Thanks to the collaboration of many researchers, the Italian checklists of native and exotic flora was recently published [33,34], facilitating the work of botanists and providing a standardized nomenclature of vascular plants reported for Italy. Both floristic inventories report for Italy’s 20 regions the distribution of species, subspecies and some hybrids (only for alien taxa) on the basis of knowledge updated to 2018. The above data have been subsequently updated by several researchers [35,36,37,38,39,40,41,42,43,44,45]. A first summary of these updates is given by Bartolucci et al. [46] who report 7528 native and 1564 exotic taxa as certainly occurring in Italy. However, despite the importance for scientific and conservation purposes [47], floristic knowledge of Italy’s flora is far from exhaustive: in addition to the incomplete knowledge of some groups (e.g., Anthyllis vulneraria aggr., Centaurea deusta aggr., Micromeria graeca aggr. and Ziziphora granatensis aggr. [48]), for large swathes of the country the data are still scant or outdated [49]. Urban development is known to bring about the local extinction of species [50,51] and promote the invasion and dispersal of alien plant species [52,53]. As these processes are exacerbated by global climate change, updating past floristic inventories is a critical scientific endeavor to monitor, predict, and manage current and future impacts of climate change itself [54]. Therefore, it is important that frequent assessment of national and regional floras is undertaken not only to monitor the established populations (indigenous and naturalized), but also to update the distribution data to enable the early warning of declines in indigenous or endemic species, and to document the introduction of invasive plants [41]. Indeed, updating knowledge on vascular plant distribution represents a very important research topic in the Mediterranean area which is recognized as a global biodiversity hotspot [55].



The overall objective of this study is to improve the knowledge of Italian vascular flora. Specific goals of this research are: (a) to report new taxa for Italy; (b) to update the distribution of already known taxa and their status of presence at the national and regional level; (c) to make a synthesis on the current floristic knowledge in Italy; (d) to analyze the floristic similarities between the 20 Italian administrative regions, assuming a great differences between the native flora of the regions along the North—South geographic gradient and an increase in similarities between regions due to the introduction of non-native species.




2. Materials and Methods


2.1. Study Area


Italy is situated in South Europe on the central-northern shores of the Mediterranean basin (between 12°11′10″ E to 12°36′21″ E, and 47°05′31″ N to 35°29′35″ N) (Figure 1A). It is divided into 20 administrative regions and covers a total area of 302,068.3 km2 (Figure 1B). From a geographical point of view, within its territory three macro-areas can be distinguished: continental Italy (i.e., northern areas between the border with France, Switzerland, Austria and Slovenia and the southern border of Emilia-Romagna), peninsular Italy (i.e., between the regional border indicated above and the South of the Italian Peninsula as far as Puglia and Calabria), and insular Italy (i.e., Sicilia and Sardegna which are the two largest islands in the Mediterranean Sea) (Figure 1B).



As is well known, Italy has an extraordinary physiographic, geological, pedological and land use variability. It is characterized by the presence of two large mountain ranges, namely the Alps and the Apennines (Figure 1A). The Alps, which represent the largest mountain range in Europe, cross most of continental Italy from the East to the West and include the highest peaks of the continent such as Monte Bianco (4810 m a.s.l.), while the Apennines extend for about 1200 km in the Italian Peninsula and have the highest elevation on Corno Grande (2912 m a.s.l.). Additionally, the active volcanic districts such as Etna in Sicilia (3350 m a.s.l.) and Vesuvio in Campania (1281 m a.s.l.) are noteworthy. The lowlands represent almost a quarter of the national territory and are almost entirely cultivated (e.g., Pianura Padana and Tavoliere Salentino). Overall, the coastline is about 7900 km in length. The largest urban areas are located around the main cities, namely Roma, Milano and Napoli. With about 59 million inhabitants [57], Italy is the third most populous member state of the European Union, after Germany and France. According to the Bioclimatic map of Europe [58], Italy has two main temperate bioclimates (continental, oceanic) and one Mediterranean (pluvioseasonal oceanic).




2.2. Data Sources


The floristic data are based on field investigations carried out from 2011 to 2021, herbaria surveys and bibliographic analysis. The collected or examined plant material is preserved in public herbaria registered (APP, BI, CAT, FI, HFLA, HLUC, IS, MJG-Herb. Garganicum, MS, MSNM, PI, PORUN-Herb. Stinca, REGGIO, RO-HL, SIENA) and not (Herb. Magellense of the Maiella National Park) in the Index Herbariorum [59], or private herbaria (Herb. G. Mei, Herb. R.P. Wagensommer). In the floristic list, taxa are arranged in alphabetical order. Nomenclature, taxa delimitation, and notes on the regional distribution follow the checklists of Italian vascular flora [33,34] and their updates [60,61,62,63,64,65,66,67,68,69,70,71,72,73] also available on the information system “FlorItaly—Portal to the Flora of Italy” (http://dryades.units.it/floritaly/index.php, accessed on 8 November 2021 [74]).



The collected or observed specimens were identified according to Flora Europaea [75,76,77,78,79], Flora d’Italia [28,29,30,31], Flora of North America [80], Flora of China [81], Flora do Brasil [82], and some monographic works cited in the species’ notes in the floristic list. In these same notes the literature used for nomenclature and identification of taxa which are new for Italy are reported.



For each taxon the following information are provided:




	
Accepted name;



	
Plant family;



	
Life form according to the categories of Flora d’Italia [28,29,30,31] and verified by on-field observations;



	
Current chorology for indigenous plants or native range for exotic ones according to POWO [83];



	
Period of introduction in Italy (i.e., archaeophyte or neophyte) for exotic plants;



	
Data report in the study area;



	
Only for exotic taxa, the current invasiveness status for each region, assessed by population monitoring over time according to the terminology of Pyšek et al. [84];



	
Additional notes, including possible negative impacts of exotic taxa on habitats of interest to the European Community (Habitat Directive 92/43/EEC, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31992L0043, accessed on 10 November 2021).








Finally, sites of finds (i.e., exsiccata and observata) with details on the location (toponyms in Italian), growth environment(s), altitude, date, geo-coordinates E and N (datum WGS84, UTM); collector(s) (i.e., legit), author(s) of the identification (i.e., determinavit) are shown in Table S1.



Our new floristic data as well as those recently published in the series “Notulae to the Italian native vascular flora” [60,61,62,63,64,65,66] and “Notulae to the Italian alien vascular flora” [67,68,69,70,71,72,73], and related in the Supplementary Materials, were used to update the previous data of taxa in Italy and in each administrative region [33,34].




2.3. Data Analysis


A multivariate analysis using XLSTAT software [85] was applied to test the degree of floristic similarity between regions. Data matrices, of taxa currently present in Italian regions (i.e., binary data: presence/absence), used for the analysis were: (i) only native taxa; (ii) only exotic taxa; (iii) total taxa. Taxa reported by mistake and as doubts, data deficient, extinct and were no longer recorded after 1950 were not considered for the analysis. The matrices were then processed by agglomerative hierarchical clustering (AHC, using Ward’s method) and by principal component analysis (PCA, with the application of the Euclidean biplot) to the graphical exploration of the distances among Italian regions.



The floristic comparison between the regions was also carried out using the following indices:




	
Rtn = the richness of total native taxa (including cryptogenics) (n.);



	
Rta = the richness of total alien taxa (including casual, naturalized, invasive and not assessed) (n.);



	
FP = the degree of floristic pollution (i.e., total alien taxa/total flora × 100) (%);



	
Ren = the richness of exclusive native taxa (i.e., regional endemics + taxa with wider distribution but reported in only one Italian region) (n.; %);



	
Rea = the richness of exclusive alien taxa (n.; %);



	
Ree = the richness of exclusive endemics (i.e., regional endemics) (n.; %);



	
Dtn = the density of total native taxa (i.e., number of total native taxa/area) (taxa/km2);



	
Dta = the density of total alien taxa (i.e., number of total native taxa/area) (taxa/km2);



	
DNtn = the normalized density of total native taxa (i.e., natural logarithm of the number of total native taxa/natural logarithm of area) (taxa/km2);



	
DNta = the normalized density of total alien taxa (i.e., natural logarithm of the number of total native taxa/natural logarithm of area) (taxa/km2).








In addition, to better quantify the role of each regional flora on the national flora we propose a new index called the regional floristic index (RFI). RFI is the result of the ratio between the number of taxa occurring in the region and the average number of taxa present in all regions. It can be greater or less than 1 if the number of taxa occurring in the region is greater or less than the average number of taxa present in all regions, respectively. We calculated the value of this index considering only native taxa (RFIn), only alien taxa (RFIa) and the total taxa (RFIt) present in each Italian region.





3. Results


Below we report the list of the floristic notes that contribute to update the data on the Italian flora. Details on the floristic data collected (i.e., exsiccata and observata, n. 400) are reported in Table S1. A summary of our results is shown in Table 1.



3.1. Floristic List


	
Acanthus mollis L. subsp. mollis



	
Acanthaceae—Hemicryptophyta scaposa—Mediterranean area (?)



	
Change of status for Campania: from cryptogenic to invasive alien






Notes—A very popular geophyte as an ornamental plant and in architecture since the Graeco-Roman era [30]: for this reason, its native range is difficult to define today. In Italy Acanthus mollis subsp. mollis is considered as a native plant only in some southern Italian regions and Sicilia, while in Campania it is classified as a cryptogenic species [33]. In this region, it is widespread in anthropogenic environments and disturbed forests [86,87,88,89] (see also our findings in Table S1), where it reproduces through abundant seed production. Its invasiveness is evident in the urban and peri-urban holm oak woods that can be attributed to the habitat 9340 (Quercus ilex and Quercus rotundifolia forests). In these plant communities A. mollis subsp. mollis competes with many native species such as Asplenium onopteris L., Brachypodium sylvaticum (Huds.) P.Beauv. subsp. sylvaticum, Cyclamen hederifolium Aiton subsp. hederifolium, Drymochloa drymeja (Mert. & W.D.J.Koch) Holub subsp. exaltata (C.Presl) Foggi & Signorini, Limodorum abortivum (L.) Sw., Rubia peregrina L., as well as with seedlings of Fraxinus ornus L. subsp. ornus and Quercus ilex L. subsp. ilex. Therefore, we propose this species as an invasive alien in Campania, in agreement with the other central-northern Italian regions and Sardegna.



	
Actinidia deliciosa (A.Chev.) C.F.Liang & A.R.Ferguson



	
Actinidiaceae—Phanerophyta lianosa—China—Neophyte



	
First record for Campania (casual alien)






Notes—This species, native to China and often cultivated for fruits in Italy [29], was reported as casual in Piemonte, Lombardia, Trentino-Alto Adige, Veneto, Liguria, Emilia Romagna, Toscana and Lazio [34,69,71,73]. Therefore, our recent findings in Castellammare di Stabia (Napoli) (Figure 2A) are the first in Campania and concern a few plants spread by seed.



	
Allium schoenoprasum L. subsp. schoenoprasum



	
Amaryllidaceae—Geophyta bulbosa—Subcosmopolitan



	
First record for Marche (casual alien)



	
First record for Umbria (casual alien)






Notes—The known Italian distribution range of Allium schoenoprasum subsp. schoenoprasum, includes all continental regions, Toscana, Lazio, Abruzzo and Sardegna [33]. In these areas it is also cultivated and sometimes escapes from cultivation [28]. The new populations found in Marche (i.e., Arcevia and Cagli) and Umbria (i.e., Scheggia e Pascelupo) most likely originated from seeds of cultivated plants present in neighboring areas.



	
Amaryllis belladonna L.



	
Amaryllidaceae—Geophyta bulbosa—South Africa—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Amaryllis belladonna is a geophyte native to South Africa, often cultivated as an ornamental plant in Italy [28]. It is reported as a naturalized alien for Liguria, Campania and Sicilia, while it is considered a casual alien in Lombardia, Puglia and Calabria [34,69]. However, in the latter region it frequently grows on slopes where there are oak woods with Quercus pubescens Willd. subsp. pubescens, generally in the vicinity of villages and it blooms every year from its bulbs which remain in situ (i.e., Calanna, Reggio Calabria, and Santo Stefano in Aspromonte). Hence, the species can be considered naturalized for Calabria.



	
Andrachne telephioides L.



	
Phyllanthaceae—Chamaephyta suffrutescentia—Mediterranean–South-East Asia



	
New distribution data for Italian rare species in Lazio (native)



	
New distribution data for Italian rare species in Campania (native)






Notes—Andrachne telephioides is a chamaephyte which has its current center of distribution from the Mediterranean to South-East Asia. In peninsular Italy it was reported as a native plant in many regions including Lazio and Campania, while it is considered a casual alien in Veneto and cryptogenic in Toscana [33,62,64]. According to the literature, this species was indicated in Lazio by Anzalone et al. [90] for the dry uncultivated and railway embankments of Roma, Bagni di Tivoli and Minturno. In Campania it was reported only in the South of the region for the train station of Sicignano degli Alburni by Salerno [91], and by De Natale [92] for the natural environments of Capo Palinuro in Centola municipality. Our discoveries of the species in and near the railway embankments of Roma (here also occurs in the parking area of the Engineering Department of the “Roma Tre” University), Bagni di Tivoli (i.e., two of the three localities reported by Anzalone et al. [90] and Caserta fuel doubts about its native status in these regions.



	
Antirrhinum majus L. subsp. majus



	
Plantaginaceae—Chamaephyta fruticosa—South-West Europe (?)—Archaeophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—This taxon was reported as naturalized for all Italian regions, except Valle d’Aosta and Calabria where it is considered as a casual alien [34]. However, we report here new records from four out five provinces of Calabria (i.e., Calanna, Decollatura, Oriolo, Motta San Giovanni, Reggio Calabria, and Vallelonga) where the species shows long established populations with several mature individuals that produce seeds. Hence, the species may be considered naturalized for Calabria.



	
Araujia sericifera Brot.



	
Apocynaceae—Phanerophyta lianosa—South America—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—Araujia sericifera is a liana native to central-eastern South America. According to the literature data [34,71,73], in Italy it was often reported as a casual or naturalized alien for many regions, except for Campania where it was indicated as invasive [93]. This neophyte was recorded for several localities in Lazio [94,95,96] and indicated as a casual alien by Galasso et al. [34]. However, based on the stabilized populations reproducing by seed and recently monitored in the municipality of Roma, we propose the status of naturalized in Lazio for this species. The naturalization of this species is worrying because it is generally a secondary host for viruses harmful to crops [97].



	
Arctotheca calendula (L.) Levyns



	
Asteraceae—Therophyta scaposa—South Africa—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Arctotheca calendula is a therophyte native to South Africa, sometimes cultivated as an ornamental plant in Italy (A. Stinca, pers. comm.). It is reported as a casual alien for Trentino-Alto Adige and Sicilia, while it is considered a naturalized alien in Calabria and Sardegna [34]. Compared to the first report for the Italian Peninsula by Crisafulli et al. [98] from Calabria, in which only two reports were made for the same locality, the species has now expanded its range, having recently been found at new sites along the coast of Reggio Calabria province (i.e., Reggio Calabria, San Ferdinando, and Villa San Giovanni) where it was not present before. Here, it tends to invade the coastal dunes with habitats 2110 (embryonic shifting dunes) and 2120 (shifting dunes along the shoreline with Ammophila arenaria (white dunes)). In these plant communities A. calendula competes with many native species such as Cakile maritima Scop. subsp. maritima, Calamagrostis arenaria (L.) Roth subsp. arundinacea (Husn.) Banfi, Galasso & Bartolucci, Convolvulus soldanella L., Euphorbia peplis L., Medicago marina L., Pancratium maritimum L. and Polygonum maritimum L. Therefore, we propose the status of invasive in Calabria for this neophyte.



	
Artemisia campestris L. subsp. campestris



	
Asteraceae—Chamaephyta suffrutescentia—Subcosmopolitan



	
Confirmation for Abruzzo (native)






Notes—The Italian distribution range of this taxon, includes all northern regions, Basilicata and Sicilia, while it is reported as doubtful for Abruzzo [33]. However, a review of the specimen conserved in the Herb. Magellense of the Maiella National Park using Tison and De Foucault [99] and Pignatti et al. [30] led to a correction of the previous attribution of the specimen to Artemisia campestris L. subsp. glutinosa (J.Gay ex Besser) Batt. The same correction has to be made in the phytosociological relevè of the Loto cretici-Sixalicetum grandiflorae Pirone, Ciaschetti, Di Martino, Frattaroli, Cianfaglione & Giallonardo published in Pirone et al. [100], while the records of A. campestris subsp. glutinosa in the Echinophoro spinosae-Ammophiletum arundinaceae (Br.-Bl. 1933) Géhu, Rivas-Martínez, Tüxen 1972 and Junco maritimi-Spartinetum junceae Biondi 1992 associations that can be found in the same paper require further investigations.



	
Asparagus setaceus (Kunth) Jessop



	
Asparagaceae—Phanerophyta lianosa—East and South Africa—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Asparagus setaceus is an African liana, sometimes cultivated as an ornamental plant in Italy [28]. It is reported as a naturalized alien for Campania and Sicilia, while it is considered as casual alien in Trentino-Alto Adige, Toscana, Lazio, Puglia, Calabria and Sardegna [34,69,72]. In Calabria, it was recently reported as casual for some localities in Reggio Calabria province [101]. Due to the new sites discovered for this same territory (i.e., Reggio Calabria and Villa San Giovanni) where adult mature individuals are forming stabilized populations, the species should be considered naturalized for the region.



	
Astragalus penduliflorus Lam.



	
Fabaceae—Hemicryptophyta scaposa—European Orophyte



	
New distribution data for Italian rare species in Lazio (native)






Notes—Astragalus penduliflorus is a bushy perennial herb that occurs in grasslands of the montane and subalpine belt of some European mountains such as the Alps. Consequently, in Italy it occurs in the northern regions [33] and can be considered a rare species. An isolated population (a relict) was also discovered in the central Apennines by Lattanzi et al. [102]. These authors found only a few individuals near Colle del Vento (1500 m a.s.l.) on the Lazio side (Tyrrhenian side) of the Monti della Laga. However, in the following years the species was no longer found, so much so as to suggest that it was locally extinct (R. Di Pietro, pers. comm.). Fortunately, about thirty tufts were recently observed at Stazzo della Pacina in the municipality of Amatrice, once again on the Tyrrhenian side of the Monti della Laga. This important find confirms the presence of A. penduliflorus in the peninsular Italy.



	
Bidens formosa (Bonato) Sch.Bip.



	
Asteraceae—Therophyta scaposa—North America—Neophyte



	
First record for Lazio (casual alien)






Notes—The North American Bidens formosa is a cultivated ornamental plant in Italy, where it also occurs as a casual alien in several regions [34,72]. In Lazio, in an anthropogenic site within Alatri municipality, we discovered a small population composed by few individuals spread by the seed of plants cultivated nearby. After the first find in October 2019, it was observed in the same site in autumn 2020.



	
Bidens frondosa L.



	
Asteraceae—Therophyta scaposa—North America—Neophyte



	
Change of status for Toscana: from naturalized alien to invasive alien






Notes—This American herb is considered invasive in most of Italian regions [34]. In Toscana, where it was considered naturalized [34], we recorded it as abundant in riparian environments along the Fiume Arbia, where it often outcompetes the native Bidens tripartita L. We thus propose to change its status from naturalized to invasive in Toscana.



	
Bidens subalternans DC.



	
Asteraceae—Therophyta scaposa—South America—Neophyte



	
Change of status for Puglia: from naturalized alien to invasive alien






Notes—Bidens subalternans is a South American therophyte introduced in Italy, but here often confused with similar species, such as Bidens bipinnata L. (A. Stinca, pers. comm.). This neophyte was recorded as a naturalized or invasive alien from many Italian regions except for Valle d’Aosta, Piemonte, Veneto, Calabria and Sardegna [34,69,72,73]. In Puglia, it is considered as a naturalized alien by Galasso et al. [34]. However, as observed in the Capurso, Carovigno, San Giovanni Rotondo, Manfredonia and Vico del Gargano municipalities in the same region, this species is rapidly colonizing many anthropogenic environments, such as roadsides and cultivated land. Therefore, we propose the status of invasive in Puglia for this neophyte.



	
Bidens tinctoria (Nutt.) Baill. ex Daydon



	
Asteraceae—Therophyta scaposa—North and Central America—Neophyte



	
First record for Marche (casual alien)






Notes—This American species in Italy was reported as a casual escapee from cultivation in Lombardia and Veneto [34]. Recently, we discovered a new population on the banks of the Fiume Bosso in Cagli (Marche) (Figure 2B). Therefore, the new find extends its range to the South and is the first report for peninsular Italy.



	
Boerhavia coccinea Mill.



	
Nyctaginaceae—Chamaephyta fruticosa—North, Central and South America—Neophyte



	
First record for Campania (naturalized alien)






Notes—Species native to the Neotropics, Boerhavia coccinea in Italy occurs as a naturalized alien in Calabria and Sicilia [34]. A large population was also discovered in southern Campania (Sapri), where it shows a noticeable propagation by seed in anthropogenic environments and appears stabilized. Therefore, the new discovery extends its Italian range to the North.



	
Broussonetia papyrifera (L.) Vent.



	
Moraceae—Phanerophyta caespitosa—South and South-East Asia—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—In Calabria, this species was first reported by Pignatti [1], then confirmed as casual for the region by [71]. In the different populations reported herein (i.e., Cirò Marina, Fiumara, Melito di Porto Salvo, Montebello Jonico, and Motta San Giovanni), individuals were born in the vicinity of adult trees and created small populations with numerous plants, some of which are reproductive. Hence, the species can be considered naturalized for Calabria.



	
Campanula portenschlagiana Schult.



	
Campanulaceae—Hemicryptophyta scaposa—Balkans—Neophyte



	
First record for Marche (casual alien)



	
Change of status for Toscana: from casual alien to naturalized alien






Notes—Campanula portenschlagiana is a hemycryptophyte native to the Balkan area. The species is sometimes cultivated as an ornamental plant in Italy. It was reported as a casual alien for Lombardia, Trentino-Alto Adige, Friuli-Venezia Giulia, Veneto, Liguria, Emilia-Romagna, Toscana, Umbria and Abruzzo [34,72,73,103]. In Cagli (Marche; Figure 2C), a small population was discovered consisting of a few individuals, probably spread by the seeds of nearby cultivated plants, which grow in the fractures of the floor and an external staircase of a disused building on the outskirts of the town. Instead, the population discovered in the urban center of Asciano in Toscana appears clearly stabilized, a region for which the status of naturalized is proposed for this neophyte.



	
Canna indica L.



	
Cannaceae—Geophyta rhizomatosa—North, Central and South America—Neophyte



	
First record for Umbria (casual alien)






Notes—Canna indica is an American perennial often cultivated as an ornamental plant in Italy [28]. To date it occurs as a casual and naturalized alien in several Italian regions [34,71]. The individuals found in Umbria (Tuoro sul Trasimeno and Perugia) probably derive from vegetative parts present in the soil brought back.



	
Cenchrus setaceus (Forssk.) Morrone



	
Poaceae—Hemicryptophyta caespitosa—North and East Africa and the Arabian Peninsula—Neophyte



	
First record for Campania (naturalized alien)






Notes—The hemycryptophyte Cenchrus setaceus was recorded in Italy as casual in Toscana and Lazio, naturalized in Puglia and invasive in Calabria, Sicilia and Sardegna [34,71,72]. Two populations were also discovered in Campania (Castellammare di Stabia and Nocera Inferiore; Figure 2D) in anthropogenic environments. In particular, in Castellammare di Stabia, it has shown a considerable propagation by seed and appears stabilized.



	
Centaurium erythraea Rafn subsp. rhodense (Boiss. & Reut.) Melderis



	
Gentianaceae—Hemicryptophyta biennia—Steno-Mediterranean



	
Confirmation for Basilicata (native)






Notes—Centaurium erythraea subsp. rhodense was indicated in Liguria, Lazio, Puglia, Calabria, Sicilia and Sardegna, while it is reported as doubtful for Basilicata [33]. A specimen traced in HLUC collected at Lido di Metaponto (Bernalda) on May 1991, confirms the presence of this taxon in Basilicata, in geographical continuity with neighboring regions.



	
Ceratochloa cathartica (Vahl) Herter



	
Poaceae—Hemicryptophyta caespitosa—South America—Neophyte



	
First record for Basilicata (casual alien)






Notes—Ceratochloa cathartica, a hemycryptophyte often cultivated in the lawns of Italian urban areas (A. Stinca, pers. comm.), was recorded as a casual or naturalized alien species for almost all Italian regions except for Molise and Basilicata [34]. In Basilicata, it was probably overlooked in the past; however, at present it must be considered as a casual species, based on a small population recently discovered in Potenza.



	
Cerinthe retorta Sm.



	
Boraginaceae—Therophyta scaposa—East Steno-Mediterranean



	
New distribution data for Italian rare species in Puglia (native)






Notes—Cerinthe retorta is a therophyte having its current center of distribution in the southern Balkans and Turkey [104]. Wagensommer et al. [105] recorded it in the Gargano promontory (Valle dell’Inferno, in the municipality of San Giovanni Rotondo) in the Puglia region as a new taxon for Italy, based on a specimen collected in April 2013. Therefore, our discovery in the Gravina di Laterza (Laterza municipality), within the Regional Park of Terra delle Gravine, in May 2005 can be considered the first in Italy (but was misidentified until today) and represents the new southernmost limit of its Italian distribution. This species is very interesting from a phytogeographical point of view because it is a plant with eastern distribution that exhibits a disjunct Italian distribution, more or less restricted to Puglia, like other species such as Bromus parvispiculatus H.Scholz [106], Carex phyllostachys C.A.Mey. [107,108] and Scrophularia lucida L. [109].



	
Chamaecyparis lawsoniana (A.Murray) Parl.



	
Cupressaceae—Phanerophyta scaposa—North America—Neophyte



	
First record for Marche (casual alien)



	
First record for Umbria (casual alien)






Notes—Chamaecyparis lawsoniana, native to North America, is sometimes cultivated for ornamental and reforestation purpose in Italy [28]. Here, it is recorded as casual in Lombardia, Trentino-Alto Adige, Veneto, Friuli-Venezia Giulia, Emilia-Romagna, Toscana, Abruzzo and Sardegna [34,70,73]. In Marche and Umbria, we discovered two small populations composed by young individuals spread by the seeds of this neophyte in reforestation areas of Cagli and Gualdo Tadino, respectively.



	
Chasmanthe floribunda (Salisb.) N.E.Br.



	
Iridaceae—Geophyta bulbosa—South Africa—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Reported as casual for Calabria by Galasso et al. [34], this species forms very numerous plant groups. The populations presented here (i.e., Palizzi and Reggio Calabria) were found in the indicated stations for several years and bloom every year. Therefore, the species can be considered naturalized for the region.



	
Chimonanthus praecox (L.) Link



	
Calycanthaceae—Phanerophyta caespitosa—China—Neophyte



	
First record for Marche (casual alien)






Notes—Chimonanthus praecox, a popular ornamental tree in Italy (A. Stinca, pers. comm.), was previously recorded as casual only for Trentino-Alto Adige [34]. The discovery of two small populations of this species in the Marche region (Cagli) is thus the second report for Italy and the first relating to peninsular Italy.



	
Chlorophytum comosum (Thunb.) Jacques



	
Asparagaceae—Hemicryptophyta scaposa—Africa—Neophyte



	
First record for Umbria (casual alien)



	
First record for Lazio (casual alien)






Notes—Chlorophytum comosum is an evergreen perennial plant native to tropical and southern Africa. In Italy the species is present as an accidental escapee in Lombardia, Abruzzo, Calabria and Sardegna [34,72], while it is naturalized in Campania [89]. In Umbria (Terni) and Lazio (Orte) we discovered two small populations probably derived from vegetable waste from plants cultivated in nearby areas.



	
Coleus scutellarioides (L.) Benth.



	
Lamiaceae—Hemicryptophyta scaposa—South-East Asia and Australia—Neophyte



	
First record for Calabria (casual alien)






Notes—Hemicryptophyte native to South-East Asia, Coleus scutellarioides in Italy is sometimes cultivated as an ornamental plant (A. Stinca, pers. comm.). It was indicated as casual only in Lombardia [34]. Recently, a small population of this neophyte, probably spread by seeds from plants nearby cultivated, were observed in anthropogenic environments in Verbicaro in Calabria. Therefore, the new discovery is the first for the Italian Peninsula.



	
Cortaderia selloana (Schult. & Schult.f.) Asch. & Graebn.



	
Poaceae—Hemicryptophyta caespitosa—South America—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—Cortaderia selloana was recorded for several localities in Lazio [96] and indicated as a casual alien by Galasso et al. [34]. However, based on the stabilized populations reproducing vegetatively and by seeds reported in the literature [96] or recently monitored (Ferentino), we propose the status of naturalized in Lazio for this species.



	
Crassula muscosa L.



	
Crassulaceae—Chamaephyta suffrutescentia—South Africa—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—A chamaephyte native to South Africa, in Italy it is reported as a casual escapee in Toscana, Marche, Campania and Sicilia, while it is naturalized in Liguria, Calabria and Sardegna [34,70]. However, in several localities in the province of Reggio Calabria (i.e., Campo Calabro, Reggio Calabria, and San Lorenzo), the species grows abundantly on the roofs of old abandoned houses and in dry stone walls, while some individuals are found in drainage ditches. We thus propose to change its status in Calabria from naturalized to invasive alien.



	
Crepis sancta (L.) Bornm. subsp. nemausensis (P.Fourn.) Babc.



	
Asteraceae—Therophyta scaposa—East Mediterranean—Neophyte



	
Change of status for Toscana: from naturalized alien to invasive alien






Notes—This East Mediterranean taxon quickly spread across Italy during the last 150 years [30]. Nowadays, it is considered as naturalized in all the Italian regions but Sicilia (where its occurrence is doubtful), and it is invasive in Lombardia, Veneto, Marche and Campania [34]. In Toscana, this species is considered as naturalized, though it is widespread all over the region [110]. Based on this evidence and on abundant populations observed in Asciano (Siena), we propose to change its status in Toscana from naturalized to invasive alien. Moreover, in the aforementioned locality as well as in the olive groves (where it competes with Aphanes australis Rydb., Medicago arabica (L.) Huds., Trifolium nigrescens Viv. subsp. nigrescens, Veronica arvensis L., etc.), Crepis sancta subsp. nemausensis grows on the travertine walls with xerothermophile pioneer communities which can be attributed to the habitat 6110* (rupicolous calcareous or basophilic grasslands of the Alysso-Sedion albi). In these plant communities C. sancta subsp. nemausensis competes with some native species such as Arenaria leptoclados (Rchb.) Guss. subsp. leptoclados, Campanula erinus L., Petrosedum rupestre (L.) P.V.Heath, Poa bulbosa L. subsp. bulbosa and Saxifraga tridactylites L.



	
Cuscuta campestris Yunck.



	
Convolvulaceae—Therophyta parasitica—North, Central and South America—Neophyte



	
Change of status for Umbria: from casual alien to naturalized alien






Notes—Cuscuta campestris was reported as an invasive or naturalized alien for many Italian regions (but absent in Basilicata). Only in Umbria was it indicated as casual [34,73]. However, on the basis of a stabilized population recently monitored in the urbanized area of Spello, we propose the status of naturalized in Umbria for this species.



	
Cyperus difformis L.



	
Cyperaceae—Therophyta caespitosa—Africa, Europa (?) and South Asia—Neophyte



	
Change of status for Toscana: from casual alien to naturalized alien






Notes—This species is a typical weed of rice fields [28] and occurs in many Italian regions [34]. We found it abundantly colonizing rice fields and adjacent channels South of Siena. We thus propose to change its status in Toscana from casual to naturalized alien.



	
Cyperus rotundus L.



	
Cyperaceae—Geophyta rhizomatosa—Subcosmopolitan (?)



	
Change of status for Calabria: from naturalized alien to cryptogenic






Notes—Cyperus rotundus is a geophyte weed readily propagating vegetatively, with uncertain origin, and by now with a subcosmopolitan distribution [111]. In Italy, it grows in anthropogenic places including cultivated fields [28]. As its presence is related to human activities, its native range is difficult to define today. It is considered as alien in northern Italy and Calabria, while in other Italian regions it is classified as cryptogenic [33,66]. Pending further studies on the chorology of this species, in Calabria it should be considered as cryptogenic, consistent with neighboring regions. In this region, it is widespread in fields and anthropogenic environments, especially in coastal areas (e.g., Melia di Scilla and Reggio Calabria).



	
Dactyloctenium aegyptium (L.) Willd.



	
Poaceae—Therophyta scaposa—Africa and South Asia—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—The annual herb Dactyloctenium aegyptium in Italy is currently reported as casual for Campania (where it is known in just two sites [93]), and as naturalized for Lazio, Calabria, Sicilia and Sardegna [34]. However, based on our findings and observations carried out in Calabria (i.e., Brancaleone, Nocera Terinese, Reggio Calabria, Ricadi, and Sellia Marina), it forms true grass carpets on sandy and rocky beaches and grows along sidewalks and roadsides. It spreads very rapidly in such environments and should thus be considered invasive in the region. Particularly, it tends to invade the coastal dunes with habitats 2110 (embryonic shifting dunes), 2120 (shifting dunes along the shoreline with Ammophila arenaria (white dunes)) and 2230 (Malcolmietalia dune grasslands). In these plant communities D. aegyptium competes with many native species such as Cakile maritima Scop. subsp. maritima, Calamagrostis arenaria (L.) Roth subsp. arundinacea (Husn.) Banfi, Galasso & Bartolucci, Centaurea sphaerocephala L. subsp. sphaerocephala, Convolvulus soldanella L., Euphorbia peplis L., Matthiola tricuspidata (L.) W.T.Aiton, Medicago marina L., Pancratium maritimum L. and Polygonum maritimum L.



	
Datura inoxia Mill.



	
Solanaceae—Therophyta scaposa—North, Central and South America—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Datura inoxia is an American therophyte, sometimes cultivated as an ornamental plant in Italy [30]. It was recorded often as casual from many Italian regions except for Valle d’Aosta, Trentino-Alto Adige, Liguria and Umbria [34]. The new findings here reported (i.e., Bova Marina, Condofuri, San Lorenzo, Sellia Marina, and Trebisacce), show populations stabilized for many years and self-maintaining. Therefore, the species can be considered naturalized for the region.



	
Datura stramonium L.



	
Solanaceae—Therophyta scaposa—North and Central America—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Native to North and Central America, Datura stramonium is widespread in all Italian regions and in many of these it is reported as invasive [34]. In Calabria (i.e., Melito di Porto Salvo, Reggio Calabria, San Lorenzo, San Roberto, and Scilla), this species occupies both urbanized and non-urbanized areas, and is increasingly expanding its range from year to year thanks to its abundant production of seeds. For this reason, D. stramonium should be considered invasive for the region.



	
Delphinium hispanicum Willk. ex Costa



	
Ranunculaceae—Therophyta scaposa—Eurasian—Neophyte



	
First geolocalized reports in Puglia (naturalized alien)






Notes—Delphinium hispanicum was first reported from Puglia by Galasso et al. [34] sub D. orientale J.Gay based on our unpublished records. In Table S1, we provide full details concerning these discoveries (Mattinata and Monte Sant’Angelo).



	
Deschampsia cespitosa (L.) P.Beauv. subsp. parviflora (Thuill.) Dumort.



	
Poaceae—Hemicryptophyta caespitosa—Eurasian



	
First record for Abruzzo (native)






Notes—Deschampsia cespitosa subsp. parviflora was previously reported in Italy only for Piemonte, Lombardia, Toscana and Calabria [33,62,63]. Like in UK [112], this taxon is probably under-recorded in Italy. In Abruzzo, a population with several tens of individuals, in an area of about two hectares whithin a mixed forest with Quercus cerris L. and Fagus sylvatica L. subsp. sylvatica, was recently found. Specimens were identified with Tison and De Foucault [99] and Pignatti et al. [28].



	
Digitaria ciliaris (Retz.) Koeler



	
Poaceae—Therophyta scaposa—Africa and South Asia—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Digitaria ciliaris, an annual herb very similar to Digitaria sanguinalis (L.) Scop. [113], is reported as a naturalized or casual alien for all Italian regions, except Valle d’Aosta, Marche and Puglia [34,71]. Wilhalm [113] reported this species for Calabria and then Galasso et al. [71] updated its status as naturalized for this region. However, due to several new finds and observations for the region and according to its capacity to easily spread and invade new sites (i.e., Bagnara Calabra, Melia di Scilla, Montebello Jonico, Reggio Calabria, and San Lorenzo), this species should be considered invasive for the region.



	
Drymochloa drymeja (Mert. & W.D.J.Koch) Holub subsp. exaltata (C.Presl) Foggi & Signorini



	
Poaceae—Geophyta rhizomatosa—Italian endemic



	
New distribution data for Italian rare species in Lazio (native)






Notes—Current distribution range of Italian endemic Drymochloa drymeja subsp. exaltata includes central-southern Italy and Sicilia [33]. Here, it is considered diagnostic for beech and ravine forests in southern Italy [114,115]. In Lazio D. drymeja subsp. exaltata was known for only two sites: Insugherata Nature Reserve (Monte Arsiccio) in the center of Rome, and the San Vittorino gorge on the outskirts of Roma in the municipality of Tivoli [90,116]. However, Foggi et al. [117] in a recent review on Festuca and allied genera have identified the specimens from San Vittorino and from Monte Arsiccio as D. sylvatica (Pollich) Holub, a species with central European distribution. The conclusions of these authors would suggest exclusion of this taxon from the regional flora. However, two specimens from the San Vittorino deposited in APP and HFLA respectively, were both recently confirmed by us as D. drymeja subsp. exaltata. Additionally, our recent discovery on Monte Petrella, located within the Natural Park of Monti Aurunci in southern Lazio, confirms the presence of this endemic in the region. Festuca s.l. is a very complex group and obviously this situation of uncertainty in the location of the Lazio samples will require further analysis, especially because the northernmost limit of D. drymeia subsp. exaltata in the Italian Peninsula runs precisely between Lazio and Abruzzo. However, the reporting of this taxon for the Monti Aurunci is considered important because it covers a gap in the Tyrrhenian side of peninsular Italy where the northernmost stations before those of Lazio are located on the Piana Campana [118] and in the Bay of Napoli [88,89,119].



	
Echinochloa hispidula (Retz.) Nees



	
Poaceae—Therophyta scaposa—Asia—Neophyte



	
First record for Toscana (casual alien)






Notes—This Asian species is naturalized across northern Italy [34], where it grows as a weed in rice fields [28]. In SIENA, we found an unpublished sample of this species collected in 1989 in crop fields near Carrara, and thus report this exotic as casual for Toscana for the first time.



	
Elaeagnus × submacrophylla Servett.



	
Eleagnaceae—Nano-Phanerophyta—Japan and Korea—Neophyte



	
First record for Toscana (casual alien)






Notes—Elaeagnus × submacrophylla, a hybrid of Elaeagnus macrophylla Thunb. and Elaeagnus pungens Thunb. widely cultivated as an ornamental plant for hedges, was reported in Italy as casual for Piemonte, Abruzzo and Campania [34]. A few individuals, probably spread by seeds from plants cultivated nearby, were recently found in a riparian shrubland near the city centere of Monteroni d’Arbia in Toscana.



	
Elaeodendron croceum (Thunb.) DC.



	
Celastraceae—Phanerophyta caespitosa—South Africa—Neophyte



	
First record for Europe (casual alien)



	
First record for Sardegna (casual alien)






Notes—Elaeodendron croceum is an evergreen tree native to South Africa, sometimes cultivated in Italy as an ornamental plant (A. Stinca, pers. comm.). A small population of this neophyte was observed in anthropogenic environments in Sardegna (Cagliari). These individuals had spread by seed from plants cultivated nearby. As far as we know, these are the first find in Europe. For the nomenclature, we followed POWO [120].



	
Eleusine indica (L.) Gaertn.



	
Poaceae—Therophyta scaposa—Africa, South Asia and North Oceania—Neophyte



	
Change of status for Toscana: from naturalized alien to invasive alien






Notes—This synanthropic grass is considered invasive in several regions of Italy [34]. In Toscana, it was considered naturalized [34], though abundant and widespread in ruderal sites during summer. The species is present throughout the city of Siena, where it mainly colonizes sidewalks and urban pavements. We propose to change its status from naturalized to invasive in the region.



	
Eruca vesicaria (L.) Cav.



	
Brassicaceae—Therophyta scaposa—Mediterranean (?) and Asian



	
Change of status for Calabria: from naturalized alien to cryptogenic






Notes—Eruca vesicaria is a therophyte with an uncertain area of origin, which in Italy is also cultivated as a vegetable [29]. It is considered as alien in some northern Italian regions and Calabria, while in other regions it is classified as cryptogenic [33]. Pending further studies on the chorology of this species, in Calabria it should be considered as cryptogenic, consistent with neighboring regions. In this region, it is widespread in fields and anthropogenic environments (i.e., Maierato, Montebello Jonico, and Reggio Calabria).



	
Erythrostemon gilliesii (Wall. ex Hook.) Klotzsch



	
Fabaceae—Phanerophyta caespitosa—South America—Neophyte



	
First record for Umbria (casual alien)






Notes—Shrub native to South America, Erythrostemon gilliesii is sometimes cultivated as ornamental plant in Italy (A. Stinca, pers. comm.). It was recorded as casual for Toscana, Lazio, Calabria and Sardegna, while only in Sicilia was it indicated as naturalized [34,72]. Therefore, our recent discovery in Spello is the first in Umbria and concerns a few plants spread by seed.



	
Euphorbia cuneifolia Guss.



	
Euphorbiaceae—Therophyta scaposa—West Mediterranean



	
First geolocalized reports in Puglia (native)






Notes—Euphorbia cuneifolia is an uncommon therophyte in Italy reported for Toscana, Lazio, Molise, Campania, Puglia, Calabria, Sicilia and Sardegna [33]. It was first indicated from Puglia by Bartolucci et al. [33] based on our unpublished record. In Table S1 we provide full details concerning this discovery (Monte Sant’Angelo).



	
Euphorbia maculata L.



	
Euphorbiaceae—Therophyta scaposa—North and Central America—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Euphorbia maculata was reported as an invasive or naturalized alien for all Italian regions [34,73,121]. In Calabria, where it was considered naturalized, this species is very widespread in dry and nitrophilous environments (i.e., Melito Porto Salvo, Reggio Calabria, and Sellia Marina) and shows a high capacity to spread by seed. It should be considered invasive for the region, as in many other Italian regions.



	
Euphorbia prostrata Aiton



	
Euphorbiaceae—Therophyta scaposa—North, Central and South America—Neophyte



	
Change of status for Umbria: from casual alien to naturalized alien






Notes—Euphorbia prostrata is reported as an invasive or naturalized alien for all Italian regions; only in Umbria was it indicated as casual [34,73,121]. However, based on two stabilized populations recently monitored in urbanized areas of Foligno and Spello, we propose the status of naturalized in Umbria for this species.



	
Ficus microcarpa L.f.



	
Moraceae—Phanerophyta scaposa—South-East Asia and Australia—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Musarella et al. [122] reported this species as casual for Calabria. However, since we recently observed that it is very widespread along roadsides and cracks of walls and maintaining its individuals for many years (i.e., Reggio Calabria and Villa San Giovanni), it can be considered naturalized for the region.



	
Galium lucidum All. subsp. lucidum



	
Rubiaceae—Hemicryptophyta scaposa—Euri-Mediterranean



	
First record for Puglia (native)






Notes—Galium lucidum subsp. lucidum is reported from all Italian regions except Lazio, Molise, Puglia, Basilicata and Sardegna [33]. Here, we provide the first records of this taxon for Puglia, all from the Gargano promontory, see also [123].



	
Gladiolus italicus Mill.



	
Iridaceae—Geophyta bulbosa—Mediterranean area (?) and South-West Asian



	
Change of status for Calabria: from naturalized alien to cryptogenic






Notes—Gladiolus italicus is a geophyte sometimes confused with similar species, such as Gladiolus byzantinus Mill. (A. Stinca, pers. comm.). As its presence is related to human activities, its native range is difficult to define today. It is considered as alien in some northern Italian regions and Calabria, while in other regions it is classified as cryptogenic [33]. Pending further studies on the chorology of this species, in Calabria it should be considered as cryptogenic, consistent with neighboring regions. In accordance with Fanfarillo et al. [124], in Calabria it generally grows in cultivated fields (i.e., Brancaleone, Condofuri, Montebello Jonico, Reggio Calabria, and San Lorenzo).



	
Hydrangea macrophylla (Thunb.) Ser.



	
Hydrangeaceae—Nano-Phanerophyta—Japan—Neophyte



	
First record for Campania (casual alien)






Notes—The Japanese Hydrangea macrophylla is a very common ornamental plant in Italy (A. Stinca, pers. comm.). Previously recorded as a casual alien from Piemonte, Trentino-Alto Adige, Veneto and Toscana, and as naturalized only in Toscana [34,73]. Therefore, our recent discovery in Vico Equense is the first in Campania and concerns a few plants spread by seed.



	
Hypericum × inodorum Mill.



	
Hypericaceae—Nano-Phanerophyta—South and West European



	
First record for Marche (native)






Notes—This taxon is not reported in the checklist of the vascular flora native to Italy [33] because it is a hybrid between Hypericum androsaemum L. and Hypericum hircinum L. In Italy, it was indicated only for Campania in the Sorrento Peninsula [125]. Therefore, our recent discovery in Cagli is the first in Marche. For the nomenclature, we followed POWO [126].



	
Impatiens balfourii Hook.f.



	
Balsaminaceae—Therophyta scaposa—South Asia—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—This species was recorded for several localities in Lazio [96] and indicated as a casual alien by Galasso et al. [34]. In Alatri in Lazio where we collected it, the species has certainly been present since at least 2008 (see Google Street images https://www.google.it/maps/dir/Via+Campo+le+Fraschette,+03011+Alatri+FR/@41.7297813,13.3153171,64m/data=!3m1!1e3!4m9!4m8!1m0!1m5!1m1!1s0x132559a97f3e015d:0x46a9f6d11bfa41c8!2m2!1d13.3155165!2d41.7298483!3e3"\t"_blank"https://www.google.it/maps/dir//Via+Campo+le+Fraschette,+03011+Alatri+FR/@41.7297813,13.3153171,64m/data=!3m1!1e3!4m9!4m8!1m0!1m5!1m1!1s0x132559a97f3e015d:0x46a9f6d11bfa41c8!2m2!1d13.3155165!2d41.7298483!3e3, accessed on 15 September 2021). We thus propose to consider it as naturalized in the region.



	
Ipomoea indica (Burm.) Merr.



	
Convolvulaceae—Geophyta rhizomatosa—North, Central and South America—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Ipomoea indica is an American geophyte, in Italy often cultivated as an ornamental plant (A. Stinca, pers. comm.). Galasso et al. [34] reported this neophyte as naturalized for Calabria. However, since this species is very widespread in anthropogenic environments (i.e., Calanna, Reggio Calabria, and Villa San Giovanni) and shows a high capacity to invade new sites, it should be considered invasive for the region.



	
Ipomoea purpurea (L.) Roth



	
Convolvulaceae—Therophyta scaposa—North, Central and South America—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien



	
Change of status for Basilicata: from invasive alien to naturalized alien



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Galasso et al. [34,69] reported this alien therophyte for all Italian regions, but only in Basilicata as invasive. Effectively, in this region Ipomoea purpurea was previously recorded as an invasive alien for Maratea [127]. The presence of this taxon in the region was also reported in the Forum Acta Plantarum (https://www.floraitaliae.actaplantarum.org/viewtopic.php?t=115754, accessed on 2 September 2021) for Pisticci, but not officially published. Our recent field investigations revealed the sporadic presence of this species in Basilicata, where it does not show invasive characteristics. Therefore, this species should be considered naturalized in Basilicata. Additionally, in Lazio and Calabria this exotic shows stabilized populations and should be considered naturalized.



	
Isatis tinctoria L. subsp. tinctoria



	
Brassicaceae—Hemicryptophyta biennia—South-East Europe—Archaeophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—This taxon is reported as an invasive or naturalized alien for all Italian regions, except in Friuli-Venezia Giulia where is indicated as casual [34]. However, due to several records and observations in the field of this species (i.e., Bova, Cardeto, and Reggio Calabria), it should be considered invasive also in this region.



	
Juglans nigra L.



	
Juglandaceae—Phanerophyta scaposa—North America—Neophyte



	
First record for Toscana (casual alien)






Notes—Juglans nigra is cultivated for economic purposes in Italy, and it is established in the wild in several regions as a casual to invasive alien [34,69,70]. In Toscana, we found some spontaneous young individuals growing in a riparian shrubland near a plantation along the Fiume Arbia at Castelnuovo di Berardenga, near Siena.



	
Juglans regia L.



	
Juglandaceae—Phanerophyta scaposa—South-West Asia—Neophyte (cryptogenic?)



	
First record for Puglia (casual alien)



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Juglans regia is a South-West Asian tree, in Italy often cultivated for its appreciated fruits [29]. Is it recorded as cryptogenic in Lombardia, Veneto and Sardegna, and as casual or naturalized from many Italian regions except for Puglia [33,65]. In this region, some small populations of young individuals spread by seed from plants cultivated nearby were observed in anthropogenic environments. In Calabria, although this species was considered casual by Laface et al. [101], recent field observations revealed that this exotic shows stabilized populations and should be considered as naturalized.



	
Kalanchoë blossfeldiana Poelln.



	
Crassulaceae—Hemicryptophyta succulenta—Madagascar—Neophyte



	
First record for Europe (casual alien)



	
First record for Sardegna (casual alien)






Notes—Kalanchoë blossfeldiana is a perennial succulent native to Madagascar, very popular in Italy as an ornamental plant (A. Stinca, pers. comm.). A single individual of this neophyte, growing together with Oxalis latifolia Kunth, was observed in an anthropogenic environment in Sardegna (Cagliari). It probably originated from vegetative parts of plants cultivated in pots. As far as we know, this was the first finding in Europe.



	
Kalanchoë daigremontiana Raym.-Hamet & H.Perrier



	
Crassulaceae—Chamaephyta succulenta—Madagascar—Neophyte



	
Exclusion for Calabria (naturalized alien)






Notes—The revision of the specimens preserved in FI concerning the only reports of Kalanchoë daigremontiana for Calabria (i.e., Caraffa del Bianco, Catanzaro, and Scalea [128]) led to the exclusion of this species from the regional flora, attributing the relative findings to Kalanchoë × houghtonii D.B.Ward. According to Stinca et al. [129] it is probable that many of the Italian reports of K. daigremontiana are erroneous and should be allocated to K. ×houghtonii (see below note).



	
Kalanchoë delagoënsis Eckl. & Zeyh.



	
Crassulaceae—Chamaephyta succulenta—Madagascar—Neophyte



	
First record for Campania (casual alien)






Notes—Kalanchoë delagoënsis, endemic to Madagascar, is an uncommon ornamental plant in Italy (A. Stinca, pers. comm.). Here, it was recorded as casual in Lazio, Puglia, Calabria, Sicilia and Sardegna [34,72]. In Campania, we discovered two small populations of this neophyte in the urban area of Caserta, undoubtedly spread by plantlets produced at the margins of leaves of nearby cultivated plants.



	
Kalanchoë × houghtonii D.B.Ward



	
Crassulaceae—Chamaephyta succulenta—Artificial origin—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Kalanchoë × houghtonii, an artificial hybrid created in the 1930s in the USA by experimental crossings between Kalanchoë daigremontiana and Kalanchoë delagoënsis, is one of the most rapidly expanding invasive plants in recent times [130]. It was recently indicated as naturalized in Calabria by Stinca et al. [129]. Recent new field observations revealed that this exotic grows abundantly on the roofs of old abandoned houses, in dry stone walls, in drainage ditches and along roadsides (i.e., Reggio Calabria, Scilla, Sellia Marina, and Villa San Giovanni). Therefore, this species should be considered invasive for the region.



	
Kalanchoë laxiflora Baker



	
Crassulaceae—Hemicryptophyta succulenta—Madagascar—Neophyte



	
Confirmation for Europe (casual alien)



	
Confirmation for Italy (casual alien)



	
First record for Basilicata (casual alien)






Notes—Kalanchoë laxiflora is a perennial succulent native to Madagascar, rarely cultivated in Italy (A. Stinca, pers. comm.). A small population of three young individuals of this neophyte was observed in anthropogenic environments in Basilicata (Maratea). These individuals are likely to have spread by seed from plants growing nearby. Until this record in Italy (i.e., Toscana and Sicilia), it was indicated as doubtful [34]. Therefore, our recent finding confirms the presence as a casual alien of this neophyte for Italian vascular flora. As far as we know, our finding confirms the presence of this species also in Europe.



	
Lamarckia aurea (L.) Moench



	
Poaceae—Therophyta scaposa—Mediterranean-Turanian



	
First geolocalized reports in Campania (native)






Notes—Lamarckia aurea is an uncommon therophyte in Italy reported for Liguria, Toscana, Lazio, Abruzzo, Molise, Campania, Puglia, Basilicata, Calabria, Sicilia and Sardegna [33]. It was historically reported from Campania only at Naples by Tenore (sub Chrysurus cynosuroides [131], sub Chrysurus cynosuroides [132], sub Chrysurus aureus [133]). Recently, only Bartolucci et al. [33] mentions this species as present in Campania without adding further details. Here, we provide the first geolocalized report of our discovery in June 2021 of a small population of this species that grows in the historic center of Naples, confirming Tenore’s data.



	
Lantana camara L. subsp. aculeata (L.) R.W.Sanders



	
Verbenaceae—Nano-Phanerophyta—North and Central America—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—This taxon was recently indicated as casual in Calabria by Stinca et al. [129] Recent new field observations revealed that this exotic plant forms numerous populations capable of reproducing and maintaining in the surrounding territories, preferring in particular roadsides and drainage channels (i.e., Bagnara Calabra, Montebello Jonico, Reggio Calabria, San Lorenzo, and Villa San Giovanni). Therefore, the species can be considered as naturalized for Calabria.



	
Lepidium virginicum L. subsp. virginicum



	
Brassicaceae—Therophyta scaposa—North and Central America—Neophyte



	
Change of status for Umbria: from casual alien to naturalized alien






Notes—Lepidium virginicum subsp. virginicum was reported as an invasive or naturalized alien for many Italian regions; only in Umbria and Puglia was it indicated as casual [34]. However, based on stabilized populations recently monitored in urbanized areas of Spello, we propose the status of naturalized in Umbria for this species.



	
Leucaena leucocephala (Lam.) de Wit subsp. glabrata (Rose) Zárate



	
Fabaceae—Phanerophyta scaposa—North and Central America—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—This taxon was first reported for Calabria as casual by Musarella et al. [122]. However, other new spreading sites have since been found (i.e., Reggio Calabria, Roccaforte del Greco, and Sellia Marina). The species prefers roadsides and sidewalks and easily germinates from the numerous dispersed seeds. Many adult individuals at different stages of growth, with inflorescences and ripe fruits, are found at new and old record sites, producing several seedlings. Therefore, the species can be considered naturalized for Calabria.



	
Ligustrum lucidum W.T.Aiton



	
Oleaceae—Phanerophyta scaposa—South-East Asia—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—First reported as casual by Galasso et al. [134] for the province of Cosenza, in the northern part of Calabria, now Ligustrum lucidum was found in new stations in the southern part (i.e., Reggio Calabria, San Roberto, and Villa San Giovanni), growing along the roadsides and easily germinating from dispersed seeds. Some adult individuals at different stages of growth were found in the new site records, producing seedlings. Therefore, L. lucidum can be considered naturalized for Calabria.



	
Melia azedarach L.



	
Meliaceae—Phanerophyta scaposa—South-East Asia and Australia—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Reported for the first time for the region as casual for the provinces of Cosenza and Reggio Calabria [135], this species was found in new stations and, in the latter, growing along roadsides and sidewalks and easily germinating from dispersed seeds (i.e., Bagnara Calabra, Melito di Porto Salvo, and Reggio Calabria). Numerous adult individuals at different growth stages were found at the new collection sites, capable of producing new seedlings. Therefore, the species can be considered naturalized for Calabria.



	
Morus nigra L.



	
Moraceae—Phanerophyta scaposa—South-West Asia—Archaeophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Morus nigra is an Asian deciduous tree often cultivated in Italy for its sorosis [29]. According to Galasso et al. [34], in Italy it was reported as a casual alien for many regions, including Calabria. At present, in the different populations found (i.e., Reggio Calabria and Scilla), individuals were born in the vicinity of mature trees and created populations with adult plants, some of which reproduced. Therefore, the species can be considered naturalized in this region.



	
Nephrolepis cordifolia (L.) C.Presl



	
Nephrolepidaceae—Geophyta rhizomatosa—South-East Asia and Australia—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Nephrolepis cordifolia is a commonly cultivated fern in Italy (A. Stinca, pers. comm.), but reported as naturalized for Liguria, Toscana, Lazio and Campania, while in Marche, Abruzzo, Calabria, Sicilia and Sardegna it is indicated as casual [34,73]. However, based on a stabilized population recently monitored in an urbanized area of the old town of Verbicaro, we propose the status of naturalized in Calabria for this species.



	
Nicotiana glauca Graham



	
Solanaceae—Nano-Phanerophyta—South America—Neophyte



	
Change of status for Puglia: from invasive alien to naturalized alien






Notes—The South American phanerophyte Nicotiana glauca is recorded from many Italian regions, but only in Puglia, Calabria, Sicilia and Sardegna is it reported as invasive [34,69]. However, in Puglia, although it is stabilized in some coastal areas from Barletta to Salento where it grows occasionally with a few individuals, it does not show invasive characteristics. Based on our field observations, we thus propose the status of naturalized in Puglia for this species.



	
Nothoscordum gracile (Aiton) Stearn



	
Amaryllidaceae—Geophyta bulbosa—Central and South America—Neophyte



	
Change of status for Sardegna: from casual alien to naturalized alien






Notes—Nothoscordum gracile is reported as casual, naturalized, or invasive for some Italian regions [34,71,72]. In Sardegna, it occurs widely in different parts of the city of Cagliari and in apparent expansion, in the cracks of sidewalks, at the base of walls and along streets. It forms populations capable of reproducing through seeds even in the absence of plants cultivated nearby. Many of the reports for Sardinia of Nothoscordum borbonicum Kunth could be attributed to N. gracile.



	
Ophrys dinarica Kranjčev & P.Delforge



	
Orchidaceae—Geophyta bulbosa—Amphi-Adriatic



	
First geolocalized reports in Molise (native)






Notes—Bartolucci et al. [33,66] report Ophrys dinarica from Valle d’Aosta, Piemonte and Lombardia to Molise region, the latter region being the southernmost limit of distribution of this taxon in Italy. However, the occurrence of this species in Molise is reported only generically in books [136] or as a general synthesis, without providing indications of collection sites or images of the plants collected [137]. Here, we provide the first geolocalized report of our discovery in June 2020 of a population of this species that grows in Capracotta.



	
Opuntia dillenii (Ker Gawl.) Haw.



	
Cactaceae—Nano-Phanerophyta succulenta—North and Central America—Neophyte



	
First record for Marche (naturalized alien)






Notes—On Italian territory, Opuntia dillenii was recorded in Toscana, Lazio, Campania, Puglia, Calabria, Sicilia and Sardegna [34]. During fieldwork, we found two new populations also in Cagli in the Marche region. In the area of Acquaviva, the species was introduced for ornamental purposes in the early 1970s (G. Mei, pers. comm.). From the plant introduced initially, the species reproduced abundantly vegetatively, expanding until it became a problem for the owners themselves. Despite a series of interventions aimed at containing the species, these have nevertheless only managed to limit its expansion within the garden area while the species, albeit very slowly, continues to expand in the immediately adjacent areas. The population present in Ca’ Giovanni, originating in all probability from the remains of shovels thrown on the ground, is located near the road at the beginning of the town where it characterizes an area of about 20 m2 of vegetation typical of abandoned land, featuring Prunus spinosa L. subsp. spinosa and Rubus ulmifolius Schott. From a phytosociological point of view, both the find areas can be traced back to the Pruno spinosae-Rubion ulmifolii O.Bolòs 1954 alliance. It is also interesting to note that in the population present in Acquaviva, sunnier and less exposed to humidity, in the last two years the emergence of seedlings has been observed which do not survive the winter.



	
Opuntia ficus-indica (L.) Mill.



	
Cactaceae—Phanerophyta succulenta—North America—Neophyte



	
Change of status for Basilicata: from naturalized alien to invasive alien






Notes—Opuntia ficus-indica, a phanerophyte native to North America, has been reported for almost all Italian regions except for Valle d’Aosta, Piemonte, Veneto and Friuli-Venezia Giulia [34]. Indicated as invasive throughout southern Italy, it is considered naturalized only in Basilicata. However, especially in the Matera municipality, this species is rapidly colonizing many of the rocky slopes of the Regional Park of Murgia Materana and the Bradano gorge (Gravina del Bradano). Therefore, we propose the status of invasive in Basilicata for this neophyte.



	
Oryza sativa L. subsp. sativa



	
Poaceae—Therophyta scaposa—China—Archaeophyte



	
Change of status for Toscana: from casual alien to naturalized alien






Notes—This taxon occurs as a casual to invasive species in the northern Italian regions where it is cultivated as a crop [34]. In Toscana, where some rice fields are present in the South of the region, it was considered as a casual alien. In Murlo we found conspicuous populations growing in channels and pebbly shores around rice fields. Thus, we propose to change its status from casual to naturalized in Toscana.



	
Oxalis brasiliensis Lodd., G.Lodd. & W.Lodd. ex Drapiez



	
Oxalidaceae—Geophyta bulbosa—South America—Neophyte



	
First record for Europe (historical record for casual alien)



	
First record for Italy (historical record for casual alien)



	
First record for Toscana (historical record for casual alien)






Notes—Oxalis brasiliensis is a geophyte native to Argentina, Uruguay and Brazil, and also reported as an alien in the state of Alabama in the USA [138]. Its presence as an alien species in Europe (Italy, Toscana) is only certified by specimens (sub Oxalis macachin Arechav.) traced in FI and collected by Rodolfo Pichi Sermolli on 1935 and 1936. Pichi Sermolli, in his handwritten notes, states that this species was also spontaneous at Poggio Imperiale in Firenze, in addition to Buggiano. Nowadays, this neophyte no longer seems to be present in nature in Italy despite our field research (A. Stinca and G. Ferretti, pers. comm.). Therefore, it should be added to the European and Italian vascular flora as a taxon not recently confirmed. The species was firstly described by Drapiez [139], who predates Hildebrand [140]; unlike what is reported by IPNI [141] and POWO [142], Drapiez’s reference to Loddiges is to be referred to the whole Loddiges family, that is Conrad Loddiges and Sons, namely Lodd. (i.e., Joachim Conrad Loddiges), G.Lodd. (i.e., George Loddiges) and W.Lodd. (i.e., William Loddiges) [143].



	
Oxalis debilis Kunth



	
Oxalidaceae—Geophyta bulbosa—Central and South America—Neophyte



	
First record for Friuli-Venezia Giulia (casual alien)



	
First record for Umbria (casual alien)






Notes—Oxalis debilis is recorded as a naturalized alien from Piemonte, Lombardia, Veneto, Liguria, Emilia-Romagna, Toscana, Abruzzo and Campania, while in Lazio, Calabria, Sicilia and Sardegna it is reported as a casual alien [34,69,71,73]. Furthermore, in Marche its invasion status is undefined, while it is doubtful in [34]. Therefore, our findings in Trieste and Assisi represent the first for Friuli-Venezia Giulia and Umbria, respectively.



	
Oxalis dillenii Jacq.



	
Oxalidaceae—Hemicryptophyta/Therophyta scaposa—North America—Neophyte



	
Confirmation for Campania (casual alien)






Notes—Oxalis dillenii is a North American herb introduced in Italy, but here it is often confused with similar species, that is Oxalis corniculata L. and Oxalis stricta L. [144]. Due to identification difficulties, the data on its Italian distribution are still lacking. Since no pertinent samples were found in Italian herbaria (A. Stinca, pers. comm.), in Campania it was indicated as a doubtful [34]. Therefore, our recent find in the anthropogenic environments of Caserta and Salerno confirms its presence as a casual alien in the region.



	
Oxalis latifolia Kunth



	
Oxalidaceae—Geophyta bulbosa—North, Central and South America—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—Oxalis latifolia is an American geophyte introduced into Italy, but here often confused with similar species, such as Oxalis articulata Savigny [144]. This neophyte is recorded as a casual or naturalized alien from many Italian regions except for Valle d’Aosta, Molise; instead, in Friuli-Venezia Giulia and Marche its presence is doubtful [34,73]. In Calabria, Oxalis latifolia was recently recorded as a casual alien by Rosati et al. [41]. However, the indicated status is incorrect as this species is clearly naturalized in the region, as indicated by Rosati et al. [41] who define it as “abundantly naturalized”.



	
Oxalis pes-caprae L.



	
Oxalidaceae—Geophyta bulbosa—South Africa—Neophyte



	
First record for Veneto (casual alien)






Notes—Oxalis pes-caprae, a geophyte native to South Africa, after its introduction in the eighteenth century, has become one of the most widespread in the Mediterranean basin [144]. Indeed, it is recorded often as invasive by many Italian regions except for Valle d’Aosta, Veneto and Friuli-Venezia Giulia [34]. Therefore, our finding in Padova represents the first for Veneto.



	
Papaver rhoeas L. subsp. rhoeas



	
Papaveraceae—Therophyta scaposa—East-Mediterranean area (?)



	
Change of status for Calabria: from naturalized alien to cryptogenic






Notes—Papaver rhoeas subsp. rhoeas is an annual weed readily propagating by seeds, perhaps originally from the eastern Mediterranean, but by now with a subcosmopolitan distribution [145]. In Italy, it grows in anthropogenic places including cultivated fields [124]. As its presence is related to human activities, its native range is difficult to define today. It is considered as an alien in some northern Italian regions and in Calabria, while in other regions it is classified as cryptogenic [33]. Pending further studies on the chorology of this species, in Calabria it should be considered as cryptogenic, consistent with neighboring regions. In this region, it is widespread in fields and anthropogenic environments, especially in coastal areas (e.g., Melito di Porto Salvo, Montebello Jonico, Motta San Giovanni, Reggio Calabria, San Ferdinando, San Lorenzo, Serrastretta, and Villa San Giovanni).



	
Parthenocissus inserta (A.Kern.) Fritsch



	
Vitaceae—Phanerophyta lianosa—North America—Neophyte



	
First record for Umbria (naturalized alien)



	
First record for Calabria (casual alien)



	
First record for Campania (naturalized alien)






Notes—Parthenocissus inserta is a liana native to North America often cultivated as an ornamental plant in Italy [29]. It is a doubtful taxon and very similar to Parthenocissus quinquefolia (L.) Planch. (in the past it was also considered a heterotypic synonym) from which it is mainly distinguished by the type of inflorescence (compound dichasium without distinct central axis vs. paniculate polychasium with a well-developed main axis) and tendrils (usually without adhesive discs vs. with adhesive discs) [146,147]. Due to identification difficulties, the data on its Italian distribution are still missing. Currently, in Italy it is reported as invasive in Lombardia and Veneto, as naturalized in Emilia-Romagna, and as casual in Toscana and Marche [34,72]. In Umbria, a large population was recently discovered along Fiume Topino in Foligno and it appears stabilized. The revision of the specimens preserved in PORUN-Herb. Stinca (linked to Stinca and Motti [89], Motti and Stinca [148] and Stinca et al. [149]) and PI (http://jacq.org/detail.php?ID=1737273, accessed on 6 August 2021), all previously identified as Parthenocissus quinquefolia, led the species Parthenocissus inserta to be added to the flora of Campania (Figure 2E) and Calabria.



	
Parthenocissus tricuspidata (Siebold & Zucc.) Planch.



	
Vitaceae—Phanerophyta lianosa—South-East Asia—Neophyte



	
First record for Calabria (casual alien)






Notes—This species is native to South-East Asia and often cultivated in Italy as an ornamental plant [29]. It is recorded as a casual or naturalized alien in many Italian regions except Valle d’Aosta, Abruzzo, Molise, Calabria and Sardegna [34,69]. Therefore, our recent find in Bova, Scilla and Villa San Giovanni are the first in Calabria and concern a few plants spread by seed.



	
Paspalum notatum Flüggé



	
Poaceae—Hemicryptophyta caespitosa—South America—Neophyte



	
First record for Campania (casual alien)






Notes—A hemicryptophyte native to South America, Paspalum notatum was recently reported in Italy (Calabria) by Stinca et al. [150]. Later, it was also indicated in Basilicata [41] and Emilia-Romagna [73]. A new population was discovered by us also in the southern part of Campania in the Capaccio Paestum municipality. In accordance with Stinca et al. [150], also in Campania, this alien species was probably introduced via seeds to create lawns and thus subsequently spread. The new discovery extends its southern Italian distribution northward along the Tyrrhenian coast.



	
Persicaria lapathifolia (L.) Delarbre subsp. lapathifolia



	
Polygonaceae—Therophyta scaposa—Subcosmopolitan



	
First record for Puglia (native)






Notes—Persicaria lapathifolia subsp. lapathifolia is reported from most regions in northern and central Italy, whereas in southern Italy it is reported only from Molise and Campania [33,62,64]. Here, we provide the first two records of this taxon for Puglia, both from the Gargano promontory (see also [123]).



	
Phyllostachys aurea Carrière ex Rivière & C.Rivière



	
Poaceae—Phanerophyta caespitosa—South-East Asia—Neophyte



	
First record for Abruzzo (casual alien)



	
First record for Molise (naturalized alien)






Notes—Phyllostachys aurea is recorded as a casual or naturalized alien in many Italian regions, while it shows a distribution gap in the eastern side of central Italy including Marche, Abruzzo and Molise [34,69,71,72]. However, we discovered some new populations in Abruzzo (Balsorano and Teramo) and Molise (Venafro). The population of Venafro has been monitored for more than ten years. Here, the species appears stabilized tending to invade the cultivated fields bordering the roads and the drainage channels in the plain, despite the continuous cutting-back by farmers.



	
Phyllostachys edulis (Carrière) J.Houz.



	
Poaceae—Phanerophyta caespitosa—South-East Asia—Neophyte



	
First record for Marche (naturalized alien)






Notes—Phyllostachys edulis is found as a casual alien in various Italian regions [34]. In the Marche region, P. edulis grows wild near the Torrente Bisciugola and the Fiume Bosso (Cagli) where, starting from gardens where it was cultivated, the species spontaneously expanded along the banks areas and neighboring abandoned grasslands.



	
Physalis philadelphica Lam.



	
Solanaceae—Therophyta scaposa—North and Central America—Neophyte



	
First record for Campania (casual alien)






Notes—This neophyte, native to North and Central America, was recently recorded as casual in Italy, based on a specimen collected in July 2018 in Lazio [69]. Therefore, our discovery in Torre del Greco in November 2017 can be considered the first for Campania but also the first discovery in Italy prior to the publication of Galasso et al. [69]. The few individuals observed in Campania were probably spread by the seeds of plants growing nearby.



	
Phytolacca americana L.



	
Phytolaccaceae—Geophyta rhizomatosa—North America—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Phytolacca americana is a North American geophyte known as aninvasive or naturalized alien in all Italian regions, except in Puglia where it is reported as casual [34]. In Calabria, it shows a very aggressive capacity for invading sidewalks, roadsides, railway embankments, uncultivated lands and other nitrophilous environments, where it spreads easily by dispersal of its many ripe fruits dispersed (i.e., Cardinale, Palmi, Reggio Calabria, San Roberto, and Villa San Giovanni). It was also found in the Rhamno catharticae-Prunetea spinosae Rivas Goday and Borja ex Tüxen 1962 communities close to Lago dell’Aquila [151] where it was also observed in abandoned citrus groves. Therefore, the species should be considered invasive for Calabria, as in several other Italian regions. The invasion of this species is worrying because it is generally a secondary host for viruses harmful to crops [152].



	
Platycladus orientalis (L.) Franco



	
Cupressaceae—Phanerophyta caespitosa—East and South-East Asia—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—This species is recorded as a casual alien for the Lazio region by Galasso et al. [34]. In Guarcino, several individuals were found growing on a limestone cliff and on a roadside, not far from artificial conifer reforestations. Google Street images (https://www.google.it/maps/@41.8013644,13.3183157,54m/data=!3m1!1e3?hl=it&authuser=2, accessed on 15 September 2021) show the presence of the species on a cliff already in September 2008, supporting evidence of its naturalization.



	
Potentilla indica (Andrews) Th.Wolf



	
Rosaceae—Hemicryptophyta rosulata—South and South-East Asia—Neophyte



	
First record for Abruzzo (casual alien)






Notes—Potentilla indica is reported often as a naturalized alien for many Italian regions, except for Abruzzo, Molise, Puglia, Basilicata, Calabria and Sicilia [34]. A small population about 10 m2 of this neophyte was observed in anthropogenic environments at Raiano in Abruzzo. These individuals were accidentally introduced by nurseries as weeds on lawns.



	
Prunus avium (L.) L.



	
Rosaceae—Phanerophyta scaposa—Europe, South-West Asia and North Africa (?)



	
Change of status for Calabria: from naturalized alien to native






Notes—Prunus avium is a tree mainly distributed in Europe, often also cultivated for its appreciated fruits [29]. It is considered an alien only in some central Italian regions (Umbria and Marche), and in Calabria, Sicilia and Sardegna, while in other regions it is classified as a native plant [33]. Pending further studies on the chorology of this species, in Calabria it should be considered indigenous, consistent with the neighboring southern Italian regions. In this region, it generally grows in anthropogenic environments and, albeit sporadically, in the natural deciduous forests (i.e., Longobardi, Marano Marchesato, Motta San Giovanni, Nardodipace, and San Roberto).



	
Prunus laurocerasus L.



	
Rosaceae—Phanerophyta scaposa/caespitosa—South-West Asia—Neophyte



	
First record for Basilicata (casual alien)






Notes—Prunus laurocerasus, a species very frequently cultivated in the Italian gardens [29], is recorded as a casual, naturalized or invasive alien in many Italian regions, except for Molise, Basilicata, Sicilia and Sardegna [34,70,71]. In Basilicata (Potenza), we recently observed a single individual originating by seed in the herb layer of a peri-urban oak woodland.



	
Rosa andegavensis Bastard



	
Rosaceae—Nano-Phanerophyta—Europe and North-West Africa



	
First record for Calabria (native)






Notes—According to the literature [33], the current Italian distribution of Rosa andegavensis includes all regions, except Veneto (only ancient data), Calabria and Sicilia. However, two small populations of this shrub were also found in Verbicaro in northern Calabria.



	
Rudbeckia hirta L.



	
Asteraceae—Hemicryptophyta biennia—North America—Neophyte



	
First record for Lazio (casual alien)






Notes—Rudbeckia hirta is recorded as a casual or naturalized alien for all the regions of continental Italy, except for Valle d’Aosta where it is considered doubtful [34,73]. Some individuals were recently found in an anthropogenic environment at Fumone in Lazio, probably spread by the seeds of plants cultivated nearby. Therefore, our record is the first for Lazio and peninsular Italy.



	
Rumex patientia L. subsp. patientia



	
Polygonaceae—Hemicryptophyta scaposa—Asia (?)—Archaeophyte



	
Confirmation for Umbria (casual alien)






Notes—Rumex patientia subsp. patientia, probably native to Asia, is reported as a naturalized or casual alien for many Italian regions [34]. Since in Umbria it was indicated as doubtful [34], our recent find at Foligno of two small populations confirms the presence as a casual alien of this neophyte for the regional flora.



	
Sedum palmeri S.Watson



	
Crassulaceae—Chamaephyta succulenta—Central America—Neophyte



	
Change of status for Toscana: from casual alien to naturalized alien






Notes—This species is often cultivated as an ornamental plant (A. Stinca, pers. comm.), and is recorded as casual or naturalized in several Italian regions [34,69,70,71,72]. In the historic center of Siena, it is established at several sites especially on roofs and gutters, and sometimes on walls. We propose to change its status from casual to naturalized alien in Toscana.



	
Sedum spathulifolium Hook. var. spathulifolium



	
Crassulaceae—Chamaephyta succulenta—North America—Neophyte



	
First record for Europe (casual alien)



	
First record for Marche (casual alien)



	
First record for Umbria (casual alien)






Notes—Sedum spathulifolium var. spathulifolium is a perennial herb native to North America, rarely cultivated in Italy (A. Stinca, pers. comm.). Three small populations of this neophyte were observed in anthropogenic environments in central Italy, two in the Marche region (i.e., Cagli and Falconara Marittima; Figure 2F) and one in the Umbria region (i.e., Scheggia e Pascelupo). These individuals appear to have spread from the seeds of plants cultivated nearby. However, it cannot be excluded that their propagation may be due to the involuntary dispersion of vegetative parts, perhaps by animals. As far as we know, these are the first find of this species in Europe. For the nomenclature and identification of the samples collected, we followed Ohba [153].



	
Senecio angulatus L.f.



	
Asteraceae—Chamaephyta fruticosa—South Africa—Neophyte



	
Change of the status for Calabria: from casual alien to naturalized alien






Notes—Species considered as casual for Calabria by Galasso et al. [34]. However, in Reggio Calabria, we monitored a large population that occupies the entire valley floor for several hundred meters. In this site, Senecio angulatus has long been self-maintaining and flowers abundantly every year. For these reasons, the species can be considered naturalized for Calabria, like in other southern Italian regions and Sicily.



	
Setaria italica (L.) P.Beauv. subsp. italica



	
Poaceae—Therophyta scaposa—China—Archaeophyte



	
Change of status for Calabria: from doubtful record to casual alien






Notes—An annual herb native to China, Setaria italica subsp. italica is currently present as a casual alien in almost all Italy, while it is doubtful for Valle d’Aosta and Calabria [34]. However, a small population composed by few individuals spread by the seed was recently discovered by us also in the southern part of Calabria in the Reggio Calabria municipality.



	
Setaria italica (L.) P.Beauv. subsp. pycnocoma (Steud.) de Wet



	
Poaceae—Therophyta scaposa—Asia (?)—Neophyte



	
Change of status for Marche: from casual alien to naturalized alien






Notes—Setaria italica subsp. pycnocoma is currently present in all regions of northern and central Italy (excluding Umbria and Lazio) and in Sardinia [34]. Its spread to the Marche region (i.e., Acqualagna, Ancona, Cagli, Cartoceto, Fano, Magliano di Tenna, and Serra San Quirico) and the increasing capacity to colonize grassland communities with even very different ecological characteristics to the detriment of other grassland species shows a behavior typical of invasive species.



	
Solanum tuberosum L.



	
Solanaceae—Geophyta rhizomatosa—South America—Neophyte



	
Confirmation for Sicilia (casual alien)






Notes—Solanum tuberosum, a South American plant known as a casual alien in almost all Italian regions [34,72], was reported generically for Sicilia by Giardina et al. [154] as “commonly cultivated and subspontaneous near fields”. However, this report was overlooked in the Italian alien checklist [34]. Therefore, we confirm its presence as a casual species escaped from cultivation in Sicilia (Catania).



	
Solidago gigantea Aiton



	
Asteraceae—Hemicryptophyta scaposa—North America—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—Solidago gigantea is a hemicryptophyte introduced from North America. It is reported for several Italian regions, but only in the North is it described as an invasive species [34]. In Lazio, this neophyte was observed, in recent years, in expansion along the Fiume Aniene (Marano Equo) in the absence of cultivated plants nearby. Therefore, we propose to change its status from casual to naturalized in Lazio.



	
Stenotaphrum secundatum (Walter) Kuntze



	
Poaceae—Hemicryptophyta reptantia/Geophyta rhizomatosa—Tropical America and Africa—Neophyte



	
First record for Basilicata (casual alien)






Notes—Stenotaphrum secundatum is often cultivated for lawn grasses in thermo-temperate Italian coastal areas due to its aesthetic characteristics and its marked rusticity (A. Stinca, pers. comm.). It is recorded as a casual alien species in various Italian regions [34]. In Basilicata, some spontaneous individuals were observed in the road pavement cracks and at the edge of sidewalks near the beach of Maratea.



	
Talinum paniculatum (Jacq.) Gaertn.



	
Talinaceae—Chamaephyta suffrutescentia—North, Central and South America—Neophyte



	
First record for Campania (casual alien)






Notes—Talinum paniculatum, native to Tropical America, is recorded as casual in Italy for Lazio, Sicilia and Sardegna [34,96]. The few individuals observed in Campania (Castellammare di Stabia) spread by seed from cultivated plants nearby. The species should be considered a casual alien in Campania because it does not form stable populations.



	
Trachelium caeruleum L. subsp. caeruleum



	
Campanulaceae—Chamaephyta suffrutescentia—West Mediterranean—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—In the past, it was sometimes cultivated as an ornamental plant in Italy [30]; today, Trachelium caeruleum subsp. caeruleum is naturalized in many regions, especially on the Tyrrhenian side of the Italian Peninsula [34]. In some monitored sites in Calabria (i.e., Bagnara Calabra, Canolo Nuova, Grotteria, Platì, and Sant’Eufemia d’Aspromonte), this taxon spreads for several kilometers: for example, along the Torrente Pachina the species occupies the whole valley, as well as in the locality of Sant’Eufemia d’Aspromonte. Here, it tends to invade the rocky environments of the humid gorges and competes with many native species such as Adiantum capillus-veneris L., Geranium versicolor L., Mycelis muralis (L.) Dumort. subsp. muralis, Osmunda regalis L., Polystichum setiferum (Forssk.) T.Moore ex Woyn. and Woodwardia radicans (L.) Sm. Therefore, the species should be considered invasive for Calabria.



	
Trachelospermum jasminoides (Lindl.) Lem.



	
Apocynaceae—Phanerophyta lianosa—South-West Asia—Neophyte



	
First record for Sardegna (casual alien)






Notes—Trachelospermum jasminoides is an Asian liana and a very popular ornamental plant in Italy (A. Stinca, pers. comm.). It is recorded as a casual alien only for Lombardia [34]. Recently, a few individuals were observed in rocky crevices along an escarpment in Cagliari, probably originating from vegetative parts from nearby urban gardens. Therefore, our find is the first for insular Italy.



	
Trachycarpus fortunei (Hook.) H.Wendl.



	
Arecaceae—Phanerophyta scaposa—South-East Asia—Neophyte



	
Change of status for Toscana: from casual alien to naturalized alien






Notes—This ornamental palm is considered an invasive species in some regions of northern Italy, and a casual alien in Toscana and Marche [34,67,69]. At two sites around the historical center of Siena, it was observed abundantly reproducing from seed in urban shrublands and ruderal site, with individuals even reaching medium sizes. We propose to change its status from casual to naturalized in Toscana.



	
Tradescantia fluminensis Vell.



	
Commelinaceae—Hemicryptophyta reptantia/Geophyta rhizomatosa—South America—Neophyte



	
Change of status for Calabria: from casual alien to naturalized alien






Notes—The species was reported as casual for Calabria by Galasso et al. [34]. However, in the stations reported here (i.e., Reggio Calabria and San Roberto) some individuals were found to have vegetated for several years and to have produced some new individuals. Hence, Tradescantia fluminensis can be considered naturalized for Calabria. In southern Italy, this neophyte propagates mainly vegetatively, producing a large amount of biomass and, in this way, strongly competes with indigenous species [155].



	
Tradescantia sillamontana Matuda



	
Commelinaceae—Hemicryptophyta reptantia/Geophyta rhizomatosa—North America—Neophyte



	
First record for Sardegna (casual alien)






Notes—Like the previous species, Tradescantia sillamontana is a hemicryptophyte or geophyte often cultivated as an ornamental plant in Italy (A. Stinca, pers. comm.). Based on a discovery in Campania by Stinca et al. [156], it was recorded as a casual alien for the first time in Europe. It was later reported for Calabria by Laface et al. [101] Therefore, according to current knowledge, this species is known only for these two regions [34,72]. However, some individuals were recently found in an anthropogenic environment at Cagliari in Sardegna, probably spread by the seeds of cultivated plants nearby. Therefore, our record is the first for insular Italy.



	
Tropaeolum majus L.



	
Tropaeolaceae—Therophyta reptantia—South America—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Tropaeolum majus is a South American therophyte often cultivated as ornamental in Italy. It is reported as a naturalized alien in Calabria [34]. However, several individuals were found in the new sites (i.e., Bova Marina, Condofuri, Motta San Giovanni, and Reggio Calabria), showing a high capacity to spread rapidly and occupy ever larger surface areas. Therefore, the species should be considered invasive for Calabria.



	
Ulmus pumila L.



	
Ulmaceae—Phanerophyta scaposa—Asia—Neophyte



	
Change of status for Lazio: from casual alien to naturalized alien






Notes—Ulmus pumila, often cultivated as an ornamental plant in Italy [29], was reported as casual, naturalized or invasive in several Italian regions [34,71,73]. In Lazio, based on some populations detected in Roma and Sabaudia [90,96], it is considered a casual species [34]. In Alatri, we found a new population with numerous individuals originating from seed from ornamental trees that were planted in the mid-1990s. They appear well-established and sexually reproducing in a range up to 200 m away from mother plants, with some individuals up to 5 m tall. We thus propose a status change for the species in Lazio, from casual to naturalized alien.



	
Verbascum thapsus L. subsp. montanum (Schrad.) Bonnier & Layens



	
Scrophulariaceae—Hemicryptophyta biennia—South-East European Orophyte



	
Confirmation for Puglia (native)






Notes—The known Italian distribution of Verbascum thapsus subsp. montanum includes all continental regions, Toscana and Campania [33]. However, Curti et al. ([157] sub Verbascum crassifolium) reported this taxon also for Lesina in northern Puglia. Later, Forte et al. ([158] sub Verbascum thapsus subsp. crassifolium) mention it for the same locality but only according to the information provided by Curti et al. [157]. Fortunately, a specimen collected at Lesina on May 1978 and preserved in MJG-Herb. Garganicum allow us to confirm Verbascum thapsus subsp. montanum for the flora of Puglia.



	
Veronica agrestis L.



	
Plantaginaceae—Therophyta scaposa—European



	
Confirmation for Puglia (native)






Notes—Veronica agrestis is a native weed, often present in Italy in the cultivated fields [124]. According to Bartolucci et al. [33] Veronica agrestis does not occur in Puglia. However, Curti et al. [157] reported this taxon for Lesina in northern part of the region. Later, Forte et al. [158] do not mention it for Lesina. Fortunately, a specimen from Vico del Gargano preserved in MJG-Herb. Garganicum allows Veronica agrestis to be confirmed for the flora of Puglia.



	
Veronica cymbalaria Bodard subsp. cymbalaria



	
Plantaginaceae—Therophyta scaposa—Euri-Mediterranean



	
First record for Puglia (native)






Notes—Veronica cymbalaria subsp. cymbalaria is reported as a native taxon from Lombardia, Liguria, Emilia-Romagna and from peninsular and insular Italy, except Puglia and Basilicata [33]. Here, we provide the first records of this taxon for Puglia, all from the Gargano promontory (see also [123]).



	
Veronica persica Poir.



	
Plantaginaceae—Therophyta scaposa—South-West Asia—Neophyte



	
Change of status for Calabria: from naturalized alien to invasive alien






Notes—Veronica persica is an Asian annual weed easily propagated by seed. It is considered an invasive or naturalized alien in all Italian regions, and in particular, as naturalized in Calabria [34]. Recent field observations revealed that this exotic species grows abundantly in anthropogenic places including cultivated fields, especially in coastal areas. The seeds are likely to be transported by agricultural vehicles or by moving horticultural plants. Therefore, this species should be considered invasive for the region.



	
Vitis × koberi Ardenghi, Galasso, Banfi & Lastrucci



	
Vitaceae—Phanerophyta lianosa—Artificial origin—Neophyte



	
First record for Umbria (invasive alien)






Notes—Vitis × koberi, an artificial hybrid of American grapevines, i.e., Vitis berlandieri Planch. and Vitis riparia Michx. [159], is recorded as an invasive or naturalized alien in almost all Italian regions, except Umbria and Basilicata [34,69,160]. Recently, we discovered some large populations also at Foligno in Umbria, where it showed a noticeable vegetative propagation in anthropogenic environments. In addition to the above cited localities, we observed this taxon as being abundant along the SS 75 road from Foligno to Perugia and along the motorway junction up to the A1 motorway. Therefore, we propose this species as an invasive alien in Umbria.



	
Vitis labrusca L.



	
Vitaceae—Phanerophyta lianosa—North America—Neophyte



	
First record for Marche (casual alien)






Notes—Vitis labrusca is a climbing shrub native to the eastern USA and belonging to the grouping of “American vines”. Introduced as a table grape in Europe before the advent of phylloxera, its cultivation was later supplanted by species or varieties more resistant to this pathogen. Currently, the species is present in almost all Italian regions except for Valle d’Aosta, Trentino-Alto Adige, Marche, Umbria and Molise [34,69]. However, a new population was discovered in Marche near the banks of the Fiume Metauro (Peglio).



	
Vitis rupestris Scheele



	
Vitaceae—Phanerophyta lianosa—North America—Neophyte



	
First record for Umbria (casual alien)






Notes—Vitis rupestris is reported as a casual alien in several Italian regions [34]. Recently, a single individual was observed in the urban area of Spello in Umbria.



	
Zephyranthes candida (Lindl.) Herb.



	
Amaryllidaceae—Geophyta bulbosa—South America—Neophyte



	
First record for Calabria (casual alien)






Notes—Zephyranthes candida is a geophyte native to Central-East part of South America, sometimes cultivated as an ornamental plant in Italy (A. Stinca, pers. comm.). It is reported as a casual alien only for Toscana [34]. A small population was also observed also in Reggio Calabria, probably derived from vegetative parts present in the soil brought back. Therefore, our discovery extends its distribution range into southern Italy.




3.2. Current Floristic Knowledge in Italy


Currently, without counting the taxa reported by mistake, that are doubtful, data deficient, extinct or no longer recorded after 1950, the Italian vascular flora comprises 9150 taxa of which 7547 are native (of which 1598 are Italian endemics; i.e., 21.17% of total native taxa) and 1603 are exotic at a national level. Therefore, related to the total current plant diversity, the contribution of exotic taxa is 17.52%. As for the alien flora, casual species number 761 (47.47% of total alien taxa), naturalized are 601 (37.49%), invasive taxa number 238 (14.85%), while the not assessed ones (i.e., without indication of the invasiveness status) are only three (0.19%). The Italian floristic density (i.e., number of taxa/area) is 0.025 taxa/km2 for native units and 0.005 taxa/km2 for alien ones.



At the regional scale (Table 2), the greatest richness of native species (including cryptogenics) is found in Toscana (Rtn = 3202 taxa) followed by Piemonte (3028), Lombardia (2926) and Abruzzo (2920). Instead, the region with the greatest presence of the alien taxa (including alien at regional level) is Trentino-Alto Adige (Rta = 959) followed by Lombardia (955), Veneto (785) and Friuli-Venezia Giulia (641). With 118 taxa, Lombardia is the Italian region with the highest number of invasive alien plants. Friuli-Venezia Giulia results the region with the largest number of aliens without indication of the invasiveness status (77), while in Campania and Puglia this category of exotic plants is absent.



Analyzing the degree of floristic pollution (FP) of each regional flora, we found that only in Molise, Basilicata and Valle d’Aosta do alien species currently present in these areas not exceed 10% of the total flora. At the other extreme, the regions in which alien taxa are about 25% of the total flora are Trentino-Alto Adige and Lombardia (Table 2).



The regions of insular Italy are clearly those with the highest number of exclusive native taxa (i.e., Italian endemics + taxa with wider distribution but reported in only one Italian region): Sicilia (Ren = 446; i.e., 17.08% of total regional native taxa) and Sardinia (357; 15.83%). Conversely, Lombardia (Rea = 81; i.e., 8.48% of total regional alien taxa) and Trentino-Alto Adige (79; 7.51%) are the regions with the highest number of exclusive alien taxa (Table 2, Figure 3A,A’). It is interesting to note that Sicilia also results as the region with the highest percentage of exclusive alien taxa on the total of its exotic flora (9.36%) (Figure 3). As for the exclusive endemic taxa of a single Italian region (i.e., regional endemics; the complete list are available in Table S2), the islands of Sicilia (Ree = 293; i.e., 11.22% of total regional native taxa) and Sardegna (259; 11.49%) results the richest territories of Italy (Table 2, Table S3).



Considering the floristic density at the regional level, Valle d’Aosta (Dtn = 0.553 taxa/km2; DNtn = 0.927 taxa/km2), Molise (0.495; 0.916) and Liguria (0.489; 0.917) showed the highest values for native taxa (Figure 3B,C). Likewise, Liguria (Dta = 0.094; DNtn = 0.725) and Friuli-Venezia Giulia (0.081; 0.720) are the areas with the highest density of alien taxa (Figure 3B’,C’).



As presented in Figure 4, the regional floristic index applied only to native taxa (RFIn), which ranges from 1.242 in Toscana to 0.700 in Valle d’Aosta, shows values above 1 (i.e., average value) in the regions of continental Italy (except Valle d’Aosta), Toscana, Abruzzo, Lazio and Sicilia. Considering only the alien taxa, RFIa shows a greater gap between the maximum value (1.876 in Trentino-Alto Adige) and the minimum (0.352 in Valle d’Aosta). RFIa values are also higher for the northern Italian regions (except Liguria), Sardegna, Toscana and Lazio. RFI calculated to total regional taxa (RFIt) confirms the trend shown by RTIn and is between 1.256 in Lombardia and 0.642 in Valle d’Aosta.



The classification and ordination analysis of the flora of the Italian admistrative regions considering data matrices of only native taxa at the regional level (data matrix of 7697 taxa × 20 regions; taxa include species reported as “sensu lato”), only alien taxa at the regional level (2337 taxa × 20 regions) and the total taxa (9330 taxa × 20 regions) are depicted in Figure 5. The dendrogram resulting from the agglomerative hierarchical clustering of only native taxa currently present in the Italian regions show three clearly distinct groups (i.e., I, II and III; Figure 5A). Three main groups are characterized by exclusive native taxa (i.e., exclusively common to all regions of the group) which are respectively 159, 68 and 22 (Figure 5A’, Table S5). Cluster I includes all Alpine regions divided into two subgroups according to a longitudinal gradient, i.e., Piemonte and Valle d’Aosta in subgroup Ia, and Friuli-Venezia Giulia, Veneto, Lombardia and Trentino-Alto Adige in subgroup Ib. Within group II, there are all southern regions of the Italian Peninsula (subgroup IIa: Puglia, Calabria, Basilicata and Campania) and the regions of insular Italy (subgroup IIb: Sardegna and Sicilia). The regions of central Italy (Marche, Umbria, Molise, Abruzzo and Lazio) are instead grouped in subgroup IIIa, with the exception of Toscana which clasterizes in subgroup IIIb together with Liguria and Emilia-Romagna. The cluster analysis performed on the matrix of only alien taxa show two distinct groups, although with a much lower value of dissimilarity than the main groups of only native taxa (ca. 500 vs. 1500) (Figure 5B). Indeed, two main groups are distinguished by only four exclusive alien taxa (Figure 5B’, Table S5). Within group I there are all the regions of peninsular and insular Italy, as well as Valle d’Aosta and Liguria. The remaining continental regions are instead grouped in cluster II. As for the dendrogram obtained by total taxa, it shows two clearly distinct groups (Figure 5C). Group I’s results are identical to those of only native taxa, while cluster II includes four subgroups which are IIa (with Sardegna and Sicilia), IIb (Liguria, Emilia-Romagna and Toscana), IIc (Marche, Umbria, Abruzzo and Lazio), and IId (Puglia, Basilicata, Calabria, Campania and Molise).



In all biplots (Figure 5D–F), the clusters of regions are highlighted along the first axis (F1) which accounted for 44.74%, 41.29% and 45.62% of the variation considering native, alien and total flora, respectively (to improve readability species variables are not shown). However, the 20 regions showed a separation according to the second axis (F2), which accounted for 17.38% (native flora), 10.24% (alien flora) and 15.41% (total flora) of the remaining variation and clearly reflected their geographical location. With some exceptions concerning only the alien taxa (i.e., the position of Valle d’Aosta, Sicilia and Sardegna), the results shown by the biplots are consistent with those of the dendrograms.





4. Discussion


4.1. New Findings and Updates


Our research concerned 125 taxa and allowed us to propose 134 floristic updates for Italy (Table 1), in addition to discoveries of new growth sites for four Italian rare species. Most of the taxa recorded (i.e., not considering Kalanchoë daigremontiana, since it was excluded from the flora of Calabria) belong to the Asteraceae (13.71%), are phanerophytes (29.03%), native to the Americas (37.90%) and neophytes 75.81%). Four taxa, all exotic, are reported for the first time in Italy. Elaeodendron croceum (native to South Africa), Kalanchoë blossfeldiana (Madagascar) and Sedum spathulifolium var. spathulifolium (North America) were recorded as casual aliens, while the historic presence of Oxalis brasiliensis (South America) was only certified by specimens stored in herbarium FI. On the basis of the available floristic literature all these taxa are to be considered new for the European flora. Likewise, Kalanchoë laxiflora from Madagascar can be considered as a confirmed alien species for Italy and Europe as a whole.



In all, our floristic updates covered 14 of the 20 Italian regions (Table 1). The region for which we proposed the largest number of updates was Calabria (44, of which 5 were first records), followed by Umbria and Toscana. Fifty-nine taxa were reported as new in one or more Italian regions. The largest number of first reports were recorded in Umbria (10 taxa, all exotic) and Marche (10 taxa, of which nine are alien). These data are not surprising since, with the exception of the information reported in the national checklist [34] and in its updates [67,68,69,70,71,72,73], detailed studies on alien flora have not recently been performed in these two regions. On the contrary, the high number of first reports from Campania (9 taxa, all alien), a region in which many studies on alien plants have been conducted in recent years [25,42,129,149,156,161], is mainly due to recent introductions. With the exception of the fern Nephrolepis cordifolia all the other floristic notes concern angiosperms and gymnosperms. These data were predictable, since new reports concerning ferns have been very rare in recent years in all European countries [162]. As for the discoveries of Chimonanthus praecox in Marche, Coleus scutellarioides in Calabria, Echinochloa hispidula in Toscana, and Rudbeckia hirta in Lazio, we point out that these are the first findings as casual alien plants in peninsular Italy. Likewise, Tradescantia sillamontana and Trachelospermum jasminoides found as casual in Sardegna were also recorded as new for insular Italy. Furthermore, the discovery in Campania of a naturalized population of Cenchrus setaceus was of particular interest because this neophyte is included in the list of invasive alien species of the European Union (Commission Implementing Regulation (EU) 2017/1263, https://eur-lex.europa.eu/legal-content/EN/TXT/?WT.mc_id=Twitter&uri=CELEX:32017R1263, accessed on 7 September 2021). It has ecophysiological traits that make her an aggressive invader in the arid and semi-arid environments of the tropics and subtropics [163], but also in the natural (e.g., perennial dry grasslands with Hyparrhenia hirta (L.) Stapf.) and anthropogenic environments (e.g., along the roads) of Calabria, Sicilia and Sardegna [101,164]. We believe that our reports can be useful to local authorities to plan the appropriate eradication actions in order to prevent ecological damage. We emphasize that the discovery sites are located not far from protected natural areas such as the Vesuvio National Park and the Regional Parks of Fiume Sarno, Monti Lattari, Partenio and Monti Picentini.



On a regional scale, based on plant population monitoring over time and on analysis of the literature, we assigned to some of the examined taxa a different invasiveness status or a different indigenous status compared with the past assessment. The analysis also made it possible to update the invasiveness status at national level for 10 species as follows: from casual to naturalized (Campanula portenschlagiana, Morus nigra, Phyllostachys edulis), and from naturalized to invasive (Arctotheca calendula, Crassula muscosa, Dactyloctenium aegyptium, Digitaria ciliaris, Kalanchoë × houghtonii, Trachelium caeruleum subsp. caeruleum, Tropaeolum majus). Interestingly, most changes of the invasiveness status and indigenous status result from observations carried out in Calabria (Table 1). This data is undoubtedly due to the lack of knowledge on alien flora in this region. Indeed, only recently some studies focused their attention on exotic species at the regional level and in part have filled this knowledge gap [101,122,129,150]. For some invasive species we have also observed significant negative impacts on habitats of interest to the European Community (Habitat Directive 92/43/EEC, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31992L0043, accessed on 7 September 2021): Acanthus mollis subsp. mollis (on habitat 9340), Arctotheca calendula (2110 and 2120), Crepis sancta subsp. nemausensis (6110*) and Dactyloctenium aegyptium (2110, 2120 and 2230). With the exception of A. calendula, for all other exotic taxa these are the first evidence of impacts on EU habitat in Italy [165].



Most of the 59 taxa reported for the first time for the Italian regions are escapees from cultivation (e.g., Actinidia deliciosa, Boerhavia coccinea, Campanula portenschlagiana and Elaeagnus × submacrophylla). This is fully in agreement with other authors according to whom agricultural activities and artificial green areas (gardens, parks and cultivated fields) represent starting points for the process of invasion [93,166,167]. In addition to human activities, the large number of alien species reported as new for Italy and for its regions should be related to the recent greater attention of Italian botanists to this group of plants. In any event, our results are in line with the trend of increasing reports of alien species in Italy [46] and Europe [167].



The few new reports of indigenous plants at the regional level mostly concern taxa with wide ranges such as Deschampsia cespitosa subsp. parviflora (Eurasian, discovered in Abruzzo), Rosa andegavensis (Europe and North-West Africa, found in Calabria) and Verbascum thapsus subsp. montanum (South-East European Orophyte, recorded in Puglia). We point out that Deschampsia cespitosa subsp. parviflora is a taxon difficult to identify and probably underestimated in Italy. For this reason, it was categorized as DD (i.e., data deficient) in the IUCN Red List of the Italian Flora [168,169]. Of great interest was the discovery of new populations of two rare native species: Astragalus penduliflorus (in Lazio) and Cerinthe retorta (in Puglia). As for the latter species, it previously received the conservation status EN (i.e., endangered) in the IUCN Red List of the Italian Flora [168,169,170] and new site discovered by us in the Gravina di Laterza does not lead to a change of the IUCN category. Additionally, noteworthy was the discovery of a new population for the Monti Aurunci (Lazio) of the Italian endemic Drymochloa drymeja subsp. exaltata, a taxon listed in the IUCN Red List of the Italian Flora as LC (i.e., least concern) [47,168], common in southern Italian Peninsula but very rare in central Italy. Useful to clarify the current distribution in Italy were also the discoveries of new growth sites for Andrachne telephioides in Lazio and Campania. The occurrence of this species in Italian regions has been variously interpreted by the researchers [33] and, in our opinion, further investigations on its chorology are necessary in the Mediterranean basin.



The revision of the specimens preserved in FI, HLUC, PORUN-Herb. Stinca, PI, Herb. Magellense, MJG-Herb. Garganicum and SIENA led to a review or confirmation of some previous reports. In detail: (i) three samples were found in FI which testify to the presence of Oxalis brasiliensis in Italy in the 1930s; in HLUC, we traced and confirmed a single unpublished specimen of Centaurium erythraea subsp. rhodense from Basilicata; (ii) a revision of some exsiccata preserved in PORUN-Herb. Stinca and PI previously identified as Parthenocissus quinquefolia led to Parthenocissus inserta added to the flora of Campania and Calabria; (iii) in MJG-Herb. Garganicum, we traced and confirmed one unpublished specimen of Verbascum thapsus subsp. montanum from Puglia; (iv) the re-examination of a specimen of Artemisia campestris subsp. glutinosa conserved in the Herb. Magellense led us to correct it to Artemisia campestris subsp. campestris which was therefore confirmed for the flora of Abruzzo; and (v) in SIENA, we traced and confirmed a single unpublished specimen of Echinochloa hispidula from Toscana. These examples confirm the essential role of herbaria in botanical researches [171,172].



As regards the current richness of the native vascular flora and endemics in Italy, in accordance with Bartolucci et al. [33,46], we confirm Italy’s primacy compared to other European floras for which we have fairly update-to-date data; that is, France [173], Albania [174], Greece [175], Spain, Portugal [176] and the Czech Republic [177]. We emphasize that the number of native taxa occurring in Italy, like in other countries, is subject to continuous changes resulting from new discoveries, new descriptions and taxonomic revisions. The high richness of the Italian flora can be related by the marked environmental diversification of the territory. Indeed, four “biogeographical provinces”, i.e., the Alpine, the Apennino-Balkan, the Italo-Tyrrhenian and the Adriatic, meet in Italy [58]. As regards the alien flora, although it does not have updated data for most of the European countries [178,179,180,181,182], Italy ranks among the first countries also for the number of exotic taxa currently reported.




4.2. Exploration of Floristic Similarities between Regions


Our study was the first to statistically explore floristic similarities between Italian administrative regions using currently occurring native, alien and total taxa separately, as well as updated to 2021. Indeed, previously only Blasi et al. [183] merely used native floras for multivariate analyses. Other few studies analyzed the Italian floristic composition only in quantitative [46] and chorological terms [184], or using only Italian endemics [185] or only native woody genera [186]. Our multivariate analysis of updated floristic data on a regional scale is interesting from several points of view. As shown in the graphs of the Figure 5A,D regarding only native taxa, the regions are clearly distributed along the latitudinal gradient. Interestingly, in the biplot of Figure 5D, the regions are clearly divided into continental, peninsular and insular Italy. Only Liguria and Emilia-Romagna are placed in an intermediate position between the northern and the peninsular regions, but this reflects their natural geographical location and the environmental characteristics. Our data thus fully confirm the hypothesis regarding a different regional floristic composition along the North—South geographic gradient and are in full agreement with Blasi et al. [183]. The detection of six subclusters based on native and total taxa is consistent with the results by Abbate et al. [186], that highlighted how Italian regions cluster in six groups based on native woody genera; however, such groups are only partially consistent with ours in terms of included regions. Furthermore, our results do not confirm the strong phytogeographic isolation of Sardegna highlighted by Peruzzi et al. [185] and Abbate et al. [186], and the relative isolation of Puglia with respect to other southern Italian peninsular regions found by Peruzzi et al. [185]. This evidence suggest that the reliable evaluation of the floristic similarities between different areas (regions, countries, etc.) is only possible with complete data (i.e., all species and subspecies) on vascular flora.



We have found that only 310 taxa (4.11%) are common to all regions, while 2141 (28.37%) result exclusively present in a single administrative Italian region. Almost half of this 2141 native taxa (i.e., 1026 taxa) are classified as regional endemic [33] with a restricted range and therefore worthy of protection [47]. Notable examples are: Armeria helodes (Friuli-Venezia Giulia), Astragalus siculus (Sicilia), Athamanta cortiana (Toscana), Campanula elatines (Piemonte), Campanula reatina (Lazio), Centaurea leucadea (Puglia), Genista tenorei (Basilicata), Hieracium semicanescens (Emilia-Romagna), Linaria tonzigii (Lombardia), Lonicera stabiana (Campania), Moehringia papulosa (Marche), Nigritella buschmanniae (Trentino-Alto Adige), Pilosella sciadogena (Umbria), Pinguicula lattanziae (Liguria), Poa magellensis (Abruzzo), Polygala sardoa (Sardegna), Ranunculus bovioi (Valle d’Aosta), Saxifraga berica (Veneto) and Soldanella calabrella (Calabria). More generally, the northernmost regions are mostly characterized by Alpine endemics and Central or Orophyte European taxa such as Alchemilla helvetica, Artemisia glacialis, Dianthus furcatus subsp. lereschii, Euphrasia alpina subsp. christii, Hornungia alpina subsp. austroalpina, Jacobaea alpina, Pedicularis rosea subsp. allionii, Sabulina austriaca, Sempervivum glaucum, Soldanella minima, Taraxacum venustum, Trisetaria alpestris and Valeriana celtica subsp. celtica. On the contrary, the native flora of the southern regions is more characterized by South Italian endemic taxa and with Mediterranean distribution such as Carex panormitana, Crepis rubra, Genista etnensis, Lathyrus jordanii, Rumex scutatus subsp. glaucescens, Sabulina verna subsp. grandiflora, Saponaria sicula and Stipa austroitalica subsp. austroitalica (Table S5).



As is known, latitude is not an ecological factor directly affecting plant diversity [187]. In accordance with Kessler et al. [188], numerous ecological factors (e.g., climatic and soil characteristics) that vary with latitude may be responsible for creating latitudinal diversity patterns in Italy. Our results at the regional level suggest that the higher values of richness and density of native taxa can be correlated to the environmental diversification of the same regions. Nowadays, it is mainly the wet areas and the presence of islands and mountain massifs that determine a greater plant diversity. Factors directly related to elevation (e.g., temperature, rainfall, light intensity, nitrogen availability) are indicated as the main factors that regulate the distribution and number of taxa [189,190]. Despite most of the studies on species richness variation along elevational gradients found either a monotonic decline with increasing elevation or a hump-shaped pattern with a mid-elevational peak [191,192,193], the presence of high mountains favors the processes of plant speciation. Indeed, in recent years, many species were discovered or described for mountain areas also in Italy [194,195,196].



Instead, analyzing the effect of the alien flora alone, the presence of two large groups of regions are highlighted both in the dendrogram (Figure 5B) and in the biblot (Figure 5E); one includes only the continental regions (except Valle d’Aosta and Liguria), and the other all the other regions. In other words, the alien taxa currently present in continental Italy are, at least in part, different from those found in the rest of Italy including the islands. Indeed, of the 1603 exotic reported at national level only 35 (2.18%) are reported in all Italian regions such as Ailanthus altissima (Mill.) Swingle, Datura stramonium L., Erigeron sumatrensis Retz., Robinia pseudoacacia L. and Sorghum halepense (L.) Pers. In addition, all northern regions (except Valle d’Aosta and Liguria) are distinguished from others by only four exclusive alien taxa that are Bidens lanceolata, Elodea nuttallii, Spiraea salicifolia and Sporobolus neglectus (Table S5). All these data also confirm our hypothesis regarding an increase in similarities between regions due to the introduction of non-native species. However, these results are surprising because one would expect a greater similarity between the alien floras of each region. In fact, it is known that non-native taxa can promote homogenization in living systems all over the world [197]. Fortunately, although some regions show a large rate of alien taxa (see Table 2 and Figure 3), the presence of exotics did not alter the ability to distinguish the regions on the basis of their total flora (Figure 5C,F). This pattern of plant distribution in the Italian regions would seem to indicate the presence of a strong phytoclimatic driver (e.g., greater extension and intensity of the Mediterranean climate in the southern regions), which influences the overall similarity between the regional floras, largely overcoming historical factors, and shaping the North—South clustering of regions along the Italian Peninsula.



Regarding the new regional floristic index (RFI) proposed by us here, we point out that its range (i.e., the difference between the maximum and minimum value) resulted significantly greater when applied to only regional alien taxa (FRIa) compared to only native taxa (FRIn) (i.e., 1.524 vs. 0.542). These results suggest that, at least in the richest (Trentino-Alto Adige for aliens and Toscana for natives) and poorest regions (Valle d’Aosta both for aliens and natives) of taxa, the alien component contributes more than the native one to sharpen the differences between regions. As new introductions of alien species are expected to increase in the coming years [198], this gap will likely widen.





5. Conclusions


As far as we know, Italy is the only country in the Mediterranean basin that has continuously updated floristic knowledge at the regional level. Our study represents a step towards a better understanding of its floristic diversity. The data obtained confirm the important role of floristic investigations in the field and in herbaria, as well as the collaborative approach among botanists. Overall, we recorded or confirmed, for the first time in Italy and Europe, four alien vascular plant taxa, including Oxalis brasiliensis cited as historically present in Italy based on herbarium samples. On the contrary, no major native species (i.e., floristic novelties) for the Italian vascular flora were found by us in the field or in the herbaria consulted. Analysis of the data thus allowed us to update the number of plant taxa present in Italy today (which amount to 7547 native and 1603 exotic taxa) and to evaluate the degree of floristic similarity between administrative regions. We found that the regional floras have a clear distribution along the latitudinal gradient and this pattern is not affected by the introduction of alien species. On the basis of the available literature, this appears to be the first study that statistically analyzed the similarities between the Italian regions considering separately the native, alien and total vascular plants currently occurring in these areas.



The next step should be to improve the knowledge on the distribution of taxa through the georeferencing of occurrences. This information will be useful to better define the areas richest in taxa and to investigate the drivers related to the plant distribution patterns in Italy. However, we believe that several problems will have to be addressed by botanists in the coming years. Among these, there is certainly the need to standardize the methods for attributing invasive status to taxa found outside their original range. Additionally, given the taxonomic problems highlighted by many authors for several critical groups, further studies are required to properly assess the floristic composition of Italian vascular flora.
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Figure 1. (A) Location and geographical features of Italy (from Tarquini et al. [56], modified). (B) Division into administrative regions of the Italian territory (VDA: Valle d’Aosta; PIE: Piemonte; LOM: Lombardia; TAA: Trentino-Alto Adige; VEN: Veneto; FVG: Friuli-Venezia Giulia; LIG: Liguria; EMR: Emilia-Romagna; TOS: Toscana; UMB: Umbria; MAR: Marche; LAZ: Lazio; ABR: Abruzzo; MOL: Molise; CAM: Campania; BAS: Basilicata; PUG: Puglia; CAL: Calabria; SIC: Sicilia; and SAR: Sardegna) with the indication of continental (regions in blue), peninsular (regions in black), and insular Italy (regions in red). The number under the abbreviated name of each region indicates its area in km2. Regions for which we provide new floristic data on the basis of our study are highlighted in gray. 
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Figure 2. Some taxa reported as new for Italy and its regions. (A) Actinidia deliciosa (Campania, Castellammare di Stabia, 4 August 2019, photo: A. Stinca). (B) Bidens tinctoria (Marche, Cagli, 4 August 2021, photo: G. Mei). (C) Campanula portenschlagiana (Marche, Cagli, 30 August 2021, photo: G. Mei). (D) Cenchrus setaceus (Campania, Castellammare di Stabia, 1 January 2020, photo: A. Stinca). (E) Parthenocissus inserta (Campania, Castellammare di Stabia, 21 August 2021, photo: A. Stinca). (F) Sedum spathulifolium var. spathulifolium (Marche, Cagli, 4 May 2021, photo: G. Mei). 
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Figure 3. Current percentage of exclusive native (Ren) (A) and alien (Rea) (A’) taxa of the Italian regions. Density of total native (Dtn) (B) and alien (Dta) (B’), and normalized density of total native (DNtn) (C) and total alien (DNta) (C’). Values of Ren, Rea, Dtn, Dta, DNtn and DNta for each region are available in Table S3. Taxa reported by mistake and as doubts, data deficient, extinct and no longer recorded after 1950 are not counted. 
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Figure 4. Trend of the regional floristic index applied only to only native taxa (RFIn, yellow curve), only alien taxa (RFIa, blue curve) and the total taxa (RFIt, green curve) currently present in each Italian region (ordered according to RFIt values: LOM: Lombardia; TOS: Toscana; TAA: Trentino-Alto Adige; PIE: Piemonte; VEN: Veneto; FVG: Friuli-Venezia Giulia; LAZ: Lazio; ABR: Abruzzo; EMR: Emilia-Romagna; LIG: Liguria; SIC: Sicilia; SAR: Sardegna; CAM: Campania; CAL: Calabria; BAS: Basilicata; MAR: Marche; PUG: Puglia; UMB: Umbria; MOL: Molise; and VDA: Valle d’Aosta). The red line represents the average number of only native, only alien and total taxa present in all regions (i.e., RFI = 1). Values of RFIn, RFIa and RFIt for each region are available in Table S4. Taxa reported by mistake and as doubts, data deficient, extinct and no longer recorded after 1950 are not counted. 
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Figure 5. Dendrogram of the agglomerative hierarchical clustering (A–C, with an indication of the main groups and subgroups) and biplot of the principal component analysis in the first two principal components space (D–F) of current flora of the Italian administrative regions considering only native taxa (A,D), only alien taxa (B,E) and the total taxa (C,F). Histograms show the number of exclusive native (A’) and alien (B’) taxa of the main clusters (the complete list are available in Table S5). Taxa reported by mistake and as doubts, extinct and no longer recorded after 1950 are not counted (ABR: Abruzzo; BAS: Basilicata; CAL: Calabria; CAM: Campania; EMR: Emilia-Romagna; FVG: Friuli-Venezia Giulia; LAZ: Lazio; LIG: Liguria; LOM: Lombardia; MAR: Marche; MOL: Molise; PIE: Piemonte; PUG: Puglia; SAR: Sardegna; SIC: Sicilia; TOS: Toscana; TAA: Trentino-Alto Adige; UMB: Umbria; VDA: Valle d’Aosta; and VEN: Veneto). 
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Table 1. New floristic records for the Italian regions according to our field, herbarium and literature researches (CAL: Calabria; UMB: Umbria; TOS: Toscana; MAR: Marche; CAM: Campania; PUG: Puglia; LAZ: Lazio; BAS: Basilicata; SAR: Sardegna; ABR: Abruzzo; MOL: Molise; FVG: Friuli-Venezia Giulia; VEN: Veneto; and SIC: Sicilia).
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	Italian

Regions
	First

Records

(n.)
	Confirmations

(n.)
	Exclusions

(n.)
	Changes

of Status

(n.)
	First

Geolocalized

Reports

(n)
	Total

(n.)





	CAL
	5
	1
	1
	37
	
	44



	UMB
	10
	1
	
	3
	
	14



	TOS
	4
	
	
	8
	
	12



	MAR
	10
	
	
	1
	
	11



	CAM
	9
	1
	
	1
	1
	12



	PUG
	4
	2
	
	2
	2
	10



	LAZ
	3
	
	
	7
	
	10



	BAS
	4
	1
	
	2
	
	7



	SAR
	4
	
	
	1
	
	5



	ABR
	3
	1
	
	
	
	4



	MOL
	1
	
	
	
	1
	2



	FVG
	1
	
	
	
	
	1



	VEN
	1
	
	
	
	
	1



	SIC
	
	1
	
	
	
	1



	Total (n.)
	59
	8
	1
	62
	4
	134
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Table 2. Currently occurring floristic composition of Italian regions (ABR: Abruzzo; BAS: Basilicata; CAL: Calabria; CAM: Campania; EMR: Emilia-Romagna; FVG: Friuli-Venezia Giulia; LAZ: Lazio; LIG: Liguria; LOM: Lombardia; MAR: Marche; MOL: Molise; PIE: Piemonte; PUG: Puglia; SAR: Sardegna; SIC: Sicilia; TOS: Toscana; TAA: Trentino-Alto Adige; UMB: Umbria; VDA: Valle d’Aosta; and VEN: Veneto). Gradients of yellow, blue and green indicate the richness of native taxa (including certainly natives and cryptogenics), alien taxa (including casual, naturalized, invasive and not assessed aliens) and total taxa in each region, respectively. Taxa reported by mistake and as doubts, data deficient, extinct and no longer recorded after 1950 are not counted.
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	Italian

Regions
	Natives

(n.)
	Cryptogenics

(n.)
	TOTAL

NATIVES

(Rtn; n.)
	Casual

Aliens

(n.)
	Naturalized

Aliens

(n.)
	Invasive

Aliens

(n.)
	Aliens

with No

Indication of Invasiveness

Status

(n.)
	TOTAL

ALIENS

(Rta; n.)
	TOTAL FLORA

(TOT. NATIVES + TOT. ALIENS)

(n.)
	Degree of

Floristic

Pollution

(FP; %)
	Exclusive

Natives

(Excluded

the Species

Reported as “Sensu Lato”)

(Ren; n.)
	Exclusive

Aliens

(Excluded

the Species

Reported as “Sensu Lato”)

(Ran; n.)
	Exclusive

Endemics

(Ree; n.)





	ABR
	2900
	20
	2920
	223
	138
	34
	1
	396
	3316
	11.94
	91
	0
	71



	BAS
	2495
	18
	2513
	142
	80
	21
	4
	247
	2760
	8.95
	21
	2
	14



	CAL
	2496
	18
	2514
	178
	124
	48
	6
	356
	2870
	12.40
	86
	7
	65



	CAM
	2414
	22
	2436
	237
	149
	49
	0
	435
	2871
	15.15
	33
	20
	27



	EMR
	2582
	22
	2604
	296
	252
	29
	12
	589
	3193
	18.45
	16
	17
	4



	FVG
	2754
	10
	2764
	288
	239
	37
	77
	641
	3405
	18.83
	162
	20
	24



	LAZ
	2839
	21
	2860
	318
	166
	41
	1
	526
	3386
	15.53
	21
	19
	11



	LIG
	2631
	16
	2647
	307
	180
	19
	2
	508
	3155
	16.10
	64
	41
	10



	LOM
	2911
	15
	2926
	548
	288
	118
	1
	955
	3881
	24.61
	60
	81
	24



	MAR
	2326
	19
	2345
	224
	129
	40
	14
	407
	2752
	14.79
	23
	6
	19



	MOL
	2194
	15
	2209
	95
	85
	26
	5
	211
	2420
	8.72
	1
	0
	0



	PIE
	3004
	24
	3028
	234
	279
	70
	1
	584
	3612
	16.17
	213
	26
	46



	PUG
	2210
	34
	2244
	240
	126
	21
	0
	387
	2631
	14.71
	63
	12
	38



	SAR
	2223
	32
	2255
	338
	215
	72
	5
	630
	2885
	21.84
	357
	43
	259



	SIC
	2581
	31
	2612
	221
	221
	18
	10
	470
	3082
	15.25
	446
	44
	293



	TAA
	2757
	21
	2778
	665
	237
	43
	14
	959
	3737
	25.66
	201
	72
	75



	TOS
	3172
	30
	3202
	311
	242
	65
	6
	624
	3826
	16.31
	107
	19
	22



	UMB
	2073
	17
	2090
	200
	98
	13
	21
	332
	2422
	13.71
	4
	1
	2



	VDA
	1767
	37
	1804
	85
	73
	21
	1
	180
	1984
	9.07
	23
	2
	4



	VEN
	2808
	14
	2822
	425
	258
	70
	32
	785
	3607
	21.76
	43
	18
	18
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