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Abstract
During botanical researches, we found an isolated population of Coriaria myrtifolia for the first time in Tuscany (Italy). This study aims to gain 
insights into the distribution of this species and its associated vegetation. We studied the scrub vegetation dominated by C. myrtifolia at the currently 
known southernmost limit of its distribution in Italy through the phytosociological method. We present and discuss the attribution of the Tuscan 
relevés to the association Rubo ulmifolii-Coriarietum myrtifoliae O. de Bolòs 1954 (Pruno spinosae-Rubion ulmifolii O. de Bolòs 1954), firstly 
reported for peninsular Italy. Our data allowed us to describe a new subassociation viburnetosum tini differentiated by the Mediterranean shrub 
Viburnum tinus subsp. tinus and by the meso-xerophilous herbs Lathyrus latifolius and Viola alba subsp. dehnhardtii. This research also suggests 
that, although vast areas of Tuscany lie in the Temperate submediterranean macrobioclimate, including our study area, the presence of Mediterranean 
elements in the shrub vegetation can be conspicuous when local factors, such as a water body, mitigate the microclimate.
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Introduction

Scrub vegetation in Italy has been widely investi-
gated in the last decades (Cutini et al., 1996; Cutini 
& Blasi, 1996; Blasi et al., 2000, 2002; Poldini, 2002; 
Poldini et al., 2002a, 2002b; Biondi et al., 2002a, 
2002b, 2014a, 2014b, 2015). Among the typical spe-
cies occurring in this vegetation type, there is a native 
one of particular interest since relatively rare in Italy 
(Pignatti et al., 2017-2019; Bartolucci et al., 2018): 
Coriaria myrtifolia L.

From the syntaxonomical perspective, de Bolòs 
(1962) indicated Coriaria myrtifolia as characteristic 
of the alliance Pruno spinosae-Rubion ulmifolii O. 
de Bolòs 1954, typical thermophilous scrub of high 
climatic and edaphic humidity. Later, Arnáiz (1983) 
considered this species characteristic of the thermo-
mesomediterranean Pruno-Rubenion ulmifolii O. de 
Bolòs 1954 with a Mediterranean Levantine distribu-
tion. Then, other authors reported this suballiance as 
widespread in the Italian peninsula, in particular in the 
Tyrrhenian district (Blasi et al., 2002). More recently, 
C. myrtifolia was recognized as a diagnostic species of 
the class Crataego-Prunetea Tx. 1962 in Mucina et al. 
(2016). In Italy, it has been listed as characteristic spe-
cies of the associations Cytiso sessilifolii-Coriarietum 

myrtifoliae Biondi et al. 1997 and Rubo ulmifolii-Cori-
arietum myrtifoliae O. de Bolòs 1954 and of the subas-
sociation coriarietosum myrtifoliae Biondi et al. 1997 
of the association Spartio juncei-Hippophaëtum flu-
viatilis Biondi et al. 1997 (Biondi et al., 1997; Vagge, 
2002). C. myrtifolia is also indicated among the spe-
cies present in plant communities of the Habitat 4030 
(European dry heaths), 9330 (Quercus suber forests) 
and 3240 (Alpine rivers and their ligneous vegeta-
tion with Salix eleagnos) of Annex I of the 92/43/EEC 
Habitats Directive (Molina et al., 2004; Biondi et al., 
2009; Gigante et al., 2016, 2018; Agrillo et al., 2018).

To contribute to a better knowledge of Italian veg-
etation at fine-scale, we (1) discuss the origin of this 
population in relation to the distribution of the species, 
and (2) describe the vegetation context of the newly 
found C. myrtifolia-dominated vegetation in Tuscany.

Materials and methods

Species of interest
The genus Coriaria belongs to the monogeneric fam-

ily of Coriariaceae (Pignatti et al., 2017-2019). This 
family of dicotyledons of the order Cucurbitales in-
cludes about 17 species and occurs scattered from Japan 
to Philippines, in China (in the Himalayan mountain 
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range), from New Guinea to New Zealand (including 
the South Pacific islands), from Mexico to Chile and in 
the western Mediterranean areas (Oginuma et al., 1991; 
Govaerts, 2003; Kubitzki, 2010). In Europe, Coriaria 
is a monospecific genus with the only representative 
C. myrtifolia (Pignatti et al., 2017-2019). This decidu-
ous phanerophyte has a prevalently shrubby habitus. 
In the Mediterranean, the species is mainly distributed 
in the western part, i.e. in Algeria, Morocco, Spain, 
France, Italy, and Greece. In Euro+Med PlantBase 
(Euro+Med, 2006; Raab-Straube, 2014), it is consid-
ered a naturalized alien in Portugal and reported as 
doubtfully native in Tunisia. The new Italian checklist 
of native flora (Bartolucci et al., 2018), reports the spe-
cies for three northern Italian administrative regions 
(i.e. Liguria, Emilia-Romagna, and Piedmont). In other 
areas (i.e. Friuli Venezia Giulia and Veneto), C. myrti-
folia is reported as alien and casual alien, respectively 
(Galasso et al., 2018). The easternmost known native 
locality of C. myrtifolia in Italy is at the northern Ap-
ennines near Parma, where it grows in the riverbed of 
Taro river (Ferrarini, 1987; Biondi et al., 1997). The 
southernmost distribution limit is at the area of San-
remo (Imperia; Barberis et al., 2016).

In Italy, C. myrtifolia thrives on dry stony slopes, on 
pebbly riverbeds, and cliffs up to 900 m a.s.l. (Pignatti 
et al., 2017-2019), but can occur in other habitats, such 
as dry woodlands and pastures, in different areas of the 
Mediterranean Basin (Good, 1930).

Study area
The study area is situated in southern Tuscany in 

the municipality of Castellina in Chianti (Siena), at 
a locality called San Leonino. It is excluded from 
any protected area, but it is placed nearby two Sites 
of Community Importance, i.e. “Monti del Chianti” 
(IT5190002) and “Montagnola Senese” (IT5190003). 
The study area corresponds to the buffer zone of the 
San Leonino lake at about 290 m a.s.l. (43.417038° N, 
11.290849° E; Fig. 1), where vegetation dominated or 
co-dominated by Coriaria myrtifolia is present (Fig. 
2a, 2b). The lake is a waterbody which arose from 
the construction of a small dam along the river Gena. 
The dam was built between the years 1959 and 1962. 
Therefore, this lake has not a natural origin, while the 
river is natural.

The study area is placed in a hilly zone, which rapidly 
turns into flatlands a few kilometres apart in the south-
western direction. The geology consists of alluvial 
Holocene deposits of gravel, sand, and silt along the 
riverbed, while the slopes are made up of Messinian 
post-evaporitic conglomerate and sandstone deposits 
(Regione Toscana, 2019). The study area is placed in 
the Temperate (submediterranean) macrobioclimatic re-
gion, in the Oceanic (submediterranean) bioclimate. It 
is characterized by a strong submediterraneity index, a 
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weak semicontinentality, a mesotemperate thermotype, 
and a subhumid ombrotype (Pesaresi et al., 2014, 2017).

The lake is surrounded by thermophilous evergreen 
and deciduous oak woodlands dominated by Quercus 
ilex subsp. ilex and Q. pubescens, mainly on the south-
east and north-west facing-slopes of the lake, respec-
tively. Between woodland formations and aquatic veg-
etation, scrub vegetation with C. myrtifolia thrives (Fig. 
2c). The whole area is set in an agricultural context. 
Olive groves and vineyards occur in the surroundings.

Field sampling 
We performed a phytosociological survey using the 

Braun-Blanquet (1932) approach to investigate the 
vegetation where Coriaria myrtifolia is dominant or 
co-dominant. We performed the field survey during the 
vegetation optimum of spring 2018, overall collecting 
13 relevés around the lake.

Analyses
To obtain more insights about the current and past 

distribution of the species in Italy, we analysed her-
barium specimens present at relevant Italian herbaria 
(FI, GE, MSU, RO, SIENA, TO; acronym according 
to Thiers, 2015).

To clarify the syntaxonomic position of Coriaria 
myrtifolia-dominated vegetation found in Tuscany 
(relevés n = 13), we prepared a comparative dataset 
with relevés of C. myrtifolia vegetation from Tus-
cany and all literature sources known for Italy, at the 
best of our knowledge (Appendix I). These relevés 
included data from: (i) Emilia-Romagna (Biondi et 
al., 1997; no. 3 relevés, rels. 7-9 in Tab. 34 - Spartio 

Fig. 1 - Study area (central box) located at San Leonino (Sie-
na, Tuscany) and its position in respect to Italy (box in the 
bottom right corner). Base map (1:10000) is taken from Re-
gione Toscana (2019).
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juncei-Hippophaëtum fluviatilis coriarietosum myrti-
foliae Biondi et al. 1997 and no. 9, rels. 1-9 in Tab. 35 
- Cytiso sessilifolii-Coriarietum myrtifoliae Biondi et 
al. 1997); (ii) Liguria 1 (Vagge, 2002; no. 9, rels. 1-9 in 
Tab. 1 - Cytiso sessilifolii-Coriarietum myrtifoliae Bi-
ondi et al. 1997); Liguria 2 (de Bolòs, 1970; no. 3, rels. 
1-3 in Tab. 4 - Rubo ulmifolii-Coriarietum myrtifoliae 
ostryetosum carpinifoliae O. de Bolòs 1970; 2 of these 
relevés were sampled next to the Italian border, i.e. at 
Gorbio, France). The full matrix contained 37 relevés 
and 110 species. For the purpose of all analyses, we 
deleted species which were present only in one relevé 
(n = 35). In this matrix, the Braun-Blanquet cover val-
ues were transformed into mid percentage values of 
individual grades. We first performed a cluster analysis 
of the plots by TWINSPAN using twinspan package 
(Oksanen & Hill, 2019). We used 5 pseudospecies cut 
levels (0%, 2%, 5%, 25%, 50%) of species percentage 
cover. Then, to explore general patterns of communi-
ties and to highlight changes in species composition 
among groups, we run a principal coordinate analy-
sis (PCoA) of the dataset using the vegan package 
(Oksanen et al., 2019). The PCoA model was based 
on the square-root transformed Bray-Curtis dissimilar-
ity matrix, which was calculated on square-root trans-

formed cover values. Based on the permutation test 
(p-value ≤ 0.001) we chose the best-fitted species and 
projected them in the ordination diagram.

The nomenclature follows Bartolucci et al. (2018) 
for native species and Galasso et al. (2018) for alien 
species. We identified the plants using the Flora of Ita-
ly and the Flora d’Italia Digitale (Pignatti et al., 2017-
2019). All the analyses were performed in R v. 3.6 (R 
Core Team, 2019).

Results

We retrieved 48 herbarium specimens in 6 Italian 
herbaria from 5 Italian administrative regions (Ap-
pendix II).

The thirteen original phytosociological relevés of 
Coriaria myrtifolia-dominated or co-dominated veg-
etation are shown in Tab. 1 (sporadic species are listed 
in Appendix II). Overall, we recorded 56 species of 
vascular plants. Among them, only one species has to 
be considered a naturalized alien (Galega officinalis). 
Beside C. myrtifolia, present in all relevés, the most 
common species found were Rubia peregrina (11), 
Cornus sanguinea subsp. hungarica and Hedera he-
lix subsp. helix (10), Juniperus communis, Viburnum 

 B 
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Fig. 2 - Coriaria myrtifolia L. found at San Leonino (Siena): A) C. myrtifolia-dominated vegetation; B) Close-up picture of C. 
myrtifolia-dominated vegetation; C) Environmental context; D) C. myrtifolia fruits.
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C. myrtifolia explained a variance of ~25%, showing 
the relevés originally referred to Cytiso sessilifolii-
Coriarietum myrtifoliae Biondi et al. 1997 and Spar-
tio juncei-Hippophaëtum fluviatilis coriarietosum 
myrtifoliae Biondi et al. 1997, clearly separated from 
the Tuscan ones along the first axis (Fig. 3; Fig. A in 
Appendix II). On the contrary, the Rubo ulmifolii-
Coriarietum myrtifoliae ostryetosum carpinifoliae O. 
de Bolòs 1970, found at Gorbio (France) by de Bolòs 

tinus subsp. tinus, Brachypodium rupestre, and Carex 
flacca subsp. flacca (9). 

Through the cluster analysis, we identified 2 main 
groups with relevés of Tuscany clearly separated from 
those of Liguria and Emilia-Romagna, with only one 
minor exception of one relevé of de Bolòs (1970) 
sampled at Arma di Taggia (Liguria) linked to Tuscan 
relevés (Fig. 3; Fig. A in Appendix II). The first two 
axes of the PCoA ordination of Italian relevés with 

Tab. 1 - Tuscan phytosociological relevés (co-)dominated by Coriaria myrtifolia ascribed to Rubo ulmifolii-Coriarietum myrtifoliae 
O. de Bolòs 1954 viburnetosum tini subass. nova (rel. 1 = holotypus; Pruno-Rubenion ulmifolii O. de Bolòs 1954, Pruno spinosae-
Rubion ulmifolii O. de Bolòs 1954). Sporadic species are reported in Appendix II.

No. relevé 1* 2 3 4 5 6 7 8 9 10 11 12 13
Area (m2) 4 4 4 4 3 4 6 4 3 3 4 3 2
Aspect (°) 90 90 90 90 90 90 90 90 90 90 360 270 270
Slope (%) 10 15 5 10 30 10 10 30 5 5 5 5 5
Total cover (%) 95 100 100 90 75 70 100 90 100 95 100 90 100
Cover of shrubs (%) 80 95 100 75 70 60 95 80 100 80 80 80 90
Cover of herbs (%) 50 10 25 60 15 20 15 85 5 40 40 40 20
Cover of bryophytes (%) - - - - - 60 - - - - - - -
Shrub height (m) 2.5 2 2 1 1.5 1 1.5 1.5 2.5 1.5 2 2 1.5
Distance from the lake (m) 2 0.5 10 4 3 5 5 2 0.5 1 1 0.5 0.5
Metres above the lake surface (m) 1 0.5 3 5 4 6 2 5 0.5 0.5 0.5 0.5 0.5
No. of species 17 14 16 15 16 20 19 11 22 17 18 16 16

Characteristic species of association, suballiance, and alliance
Coriaria myrtifolia L. 4 3 3 4 3 3 4 4 4 3 3 4 4 13
Rubia peregrina L. + . 1 1 + + + 1 2 1 . + 2 11
Cornus sanguinea L. subsp. hungarica (Kárpáti) Soó 2 1 2 . + . . + + 3 2 2 + 10
Juniperus communis L. . . + 2 1 2 + + 2 . . + 2 9
Dioscorea communis (L.) Caddick & Wilkin . . 2 + . + . . . . 2 1 2 6
Rubus ulmifolius Schott 1 . 2 . . . . . . 2 3 2 . 5
Ligustrum vulgare L. + 1 3 . . . . + . . . . . 4
Pyracantha coccinea M.Roem. . . . + . + . . . . 1 . 1 4
Rhamnus alaternus L. subsp. alaternus 1 2 . . . . + . . . . . . 3
Rosa sempervirens L. . . . . . . . 1 1 + . . . 3

Differential species of subassociation
Viburnum tinus L. subsp. tinus 2 3 2 2 + 1 + + 3 2 . . . 9
Viola alba Besser subsp. dehnhardtii (Ten.) W.Becker + + . + . + + . + . . + . 7
Lathyrus latifolius L. + + . . . . . . . 1 1 1 1 6

Species of higher syntaxa
Spartium junceum L. . 2 . . . . 2 . . . 1 . . 3
Lonicera etrusca Santi . . 1 . + . . . . . . . . 2
Lonicera caprifolium L. . . . + . . . . . . . . + 2
Rosa canina L. . + 3 . . . . . . . . . . 2
Prunus spinosa L. subsp. spinosa . . . . . . . . . . 3 . . 1

Hedera helix L. subsp. helix 1 + 2 3 1 1 + . + . . 2 + 10
Brachypodium rupestre (Host) Roem. & Schult. 2 2 1 + 1 + 2 . + 1 . . . 9
Carex flacca Schreb. subsp. flacca . 1 2 + + 1 . 1 + . 2 + . 9
Quercus ilex L. subsp. ilex . . . + 1 1 2 + 2 1 . . . 7
Convolvulus sepium L. + + . . . 1 . . . . 1 1 1 6
Quercus pubescens Willd. subsp. pubescens . . + 1 . + + . + . . . 1 6
Osyris alba L. . + 2 1 1 + 1 . . . . . . 6
Eupatorium cannabinum L. subsp. cannabinum 2 . . 3 3 2 . . + . . . . 5
Juncus effusus L. subsp. effusus . . . . . . . . . 1 1 1 1 4
Astragalus monspessulanus L. subsp. monspessulanus . . . . . . . . + 2 2 . + 4
Equisetum ramosissimum Desf. 1 . . . 1 + . . + . . . . 4
Brachypodium sylvaticum (Huds.) P.Beauv. subsp. sylvaticum . . . . + 1 + . . . . . . 3
Cephalanthera rubra (L.) Rich. . . . . . . . . . . + 1 2 3
Cistus creticus L. subsp. eriocephalus (Viv.) Greuter & Burdet + . . . . + . + . . . . . 3
Dactylis glomerata L. subsp. hispanica (Roth) Nyman . . . . 1 + + . . . . . . 3
Lotus hirsutus L. . . 1 . . . + . + . . . . 3
Lotus corniculatus L. . . . . . . . . + 1 . . + 3
Mentha aquatica L. subsp. aquatica . . . . + . + . + . . . . 3
Pulicaria dysenterica (L.) Bernh. + . . . . . . . . 1 1 . . 3
Carduus pycnocephalus L. subsp. pycnocephalus + . . . . . . . . 1 . . 1 3

Sporadic species 1 1 . . 1 1 3 1 4 3 5 4 1

Other species
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(1970), appeared to be at an intermediate position, al-
though displaced towards the C. myrtifolia vegetation 
found in the Tuscan hills. The cluster analysis together 
with the best-fitted species reported in the ordination 
diagram clearly showed the originality of the Tuscan 
relevés from a floristic point of view. They were dif-
ferentiated by Mediterranean thermophilous species as 
Rubia peregrina, Quercus ilex subsp. ilex, and Vibur-
num tinus subsp. tinus with respect to Cytiso sessil-
ifolii-Coriarietum myrtifoliae Biondi et al. 1997 and 
Spartio juncei-Hippophaëtum coriarietosum myrtifo-
liae Biondi et al. 1997, characterized in turn by species 
with (southern-)European distribution, such as Cytisus 
sessilifolius and Clematis vitalba.

Discussion

During floristic and vegetation researches in summer 
2018, we found a new isolated population of Coriaria 
myrtifolia in the Chianti hills (Tuscany, Italy). The 
population thrives around lakeshores, especially on 
the eastern side, extending for about one hectare and 
hosting approximately 100-150 individuals. Although 
the lake is artificial (about 60 years old), the area 
shows a relatively low disturbance. The human impact 
is limited to the few paths present and the fishing-sites 
next to the lake used by fishermen. The finding of this 
species represents a novelty for the woody flora of 
Tuscany (Roma-Marzio et al., 2016), thus enlarging 
its distribution range, being at the southernmost cur-
rently-known occurrence in Peninsular Italy.

Distribution
The genus Coriaria is worldwide characterized by 

a unique degree of geographical discontinuity (Good, 
1930). To better comprehend the distribution of this 
species, a broad scale should be taken into account. 
C. myrtifolia shows a decreasing gradient of occur-
rence in the Mediterranean Basin from west to east. 
This is reflected in the presence/absence of the spe-
cies in conservation lists. For example, C. myrtifolia is 
not protected in Spain and France where it is relatively 
widespread in riparian habitats close to the Mediter-
ranean coasts. On the contrary, in Greece, where the 
species finds its easternmost distribution limit, it has 
a somewhat scattered distribution. For this reason, it 
is also included in the national red list as a vulnerable 
species (Giannitsaros & Vasileiadis, 2009). In Italy, 
the species has been selected for the identification of 
important areas for plants concerning Liguria (Blasi et 
al., 2010). Seeing the distribution range in Italy based 
on the herbarium specimens retrieved (Appendix II), 
the presence of the species in southern Tuscany is not 
unlikely, especially considering the similar latitude 
with populations of Liguria and that the species was 
likely present in other parts of Italy in the past and now 
probably extinct. Moreover, the closest Italian site is 
just a few hundred kilometres apart, i.e. at Berceto, 
Parma (Italy; Ferrarini, 1987; Biondi et al., 1997). 
Furthermore, the analysis of the herbarium specimens 
(Appendix II) showed that the species was maybe 
present also in Sicily at the end of the 19th century 
as collected by Lojacono in the vicinity of Palermo. 
In that case, the collector seemed questioning, by us-
ing a question mark, about the apparent indigenous 
status of the species. However, C. myrtifolia is still 
now occurring in northern Africa (Euro+Med, 2006; 
Raab-Straube, 2014). In this context, genetic analyses 
might help to disentangle this issue. Unfortunately, 
no chromosomes counts exist for Italian populations, 
whereas those of Morocco report 2n = 80 (Oginuma 
et al., 1991). Though, we argue that the distribution in 
peninsular Italy, as well as in other parts of Italy, can 
be possibly influenced by the colonizing character of 
the species. This perspective might support the expla-
nation of several findings, subsequently not confirmed. 
For instance, C. myrtifolia has been reported already 
in Trieste area as feral (Marchesetti, 1897; Pospichal, 
1899; Poldini, 1991), but not confirmed afterwards 
(Poldini et al., 2001; Poldini, 2002, 2009). Moreover, a 
convincing proof of the dispersability of Coriaria spp. 
diaspores is provided by its occurrence on remote and 
geologically young volcanic islands (Kubitzki, 2010). 
Although C. myrtifolia is considered poisonous for 
mammals, there is evidence that the fruits of the genus 
Coriaria are eaten by birds (Ridley, 1930; Kubitzki, 
2010). The fruits in this species are fleshy, clearly vis-
ible, with a colour ranging from red to black (Fig. 2d), 

Fig. 3 - PcoA diagram of Coriaria myrtifolia-dominated 
communities, showing the best-fitted species. The full names 
of the plant species are reported in Tab. 1.
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which is an attractive feature for these animals. In ad-
dition, the seeds have a thick and hard pericarp that al-
low them to pass through the digestive system of birds. 
All these features can help the plant in its dissemina-
tion through a successful endozoochory strategy that 
facilitates C. myrtifolia to colonize new areas. Lastly, 
species of Coriaria seem never to be deliberately cul-
tivated (Good, 1930).

Vegetation and habitat
The discovery of Coriaria myrtifolia-dominated 

communities in Tuscany represents a novelty from the 
vegetation point of view. At our study site, C. myrti-
folia has its vegetation optimum in the strip border-
ing the water at about 1-5 m distance from the lake 
where we found the biggest individuals, although the 
species is not directly related to the water, in contact 
with hygrophilous coenoses. Interestingly, it has never 
been reported from comparable vegetation systems 
around the lakes of central Italy (Azzella et al., 2017; 
Lastrucci et al., 2014, 2017, 2019). Rather, the ther-
mophilous scrub vegetation with C. myrtifolia is pos-
sibly a dynamic stage of Quercus ilex subsp. ilex and 
Q. pubescens woodlands. The most common species 
found in the sampled vegetation were shrubs (e.g. Cor-
nus sanguinea subsp. hungarica, Juniperus communis, 
Rubus ulmifolius, Viburnum tinus subsp. tinus) and 
lianas (e.g. Dioscorea communis, Hedera helix subsp. 
helix, Rubia peregrina).

Comparing our data to what is described in the litera-
ture (de Bolòs, 1954; Rivas Martínez et al., 1992; Bi-
ondi et al., 1997; Vagge, 2002), Coriaria myrtifolia ap-
pears inserted in its typical phytosociological context 
in Tuscany. Our analyses attempted a comparison of 
Tuscan data with similar Italian vegetation types with 
C. myrtifolia ascribed to the syntaxa Cytiso sessilifolii-
Coriaretum myrtifoliae Biondi et al. 1997, Rubo ulmi-
folii-Coriarietum myrtifoliae ostryetosum carpinifoliae 
O. de Bolòs 1970, and Spartio juncei-Hippophaëtum 
fluviatilis coriarietosum myrtifoliae Biondi et al. 1997. 

The Tuscan relevés clearly resulted separated from 
Cytiso sessilifolii-Coriarietum myrtifoliae Biondi et 
al. 1997, considered an Apenninic vicariant of the 
Rubo ulmifolii-Coriarietum myrtifoliae O. de Bolòs 
1954, the former described to frame the scrub vegeta-
tion dynamically related to Ostrya carpinifolia wood-
lands on slopes between 400 and 750 m a.s.l. (Biondi 
et al., 1997). Our relevés are linked to Quercus ilex 
subsp. ilex and/or Quercus pubescens subsp. pubes-
cens woodlands at about 300 m a.s.l. and they have 
latitudinal, ecological and floristic affinities with the 
thermo-mesomediterranean scrub vegetation of Rubo 
ulmifolii-Coriarietum myrtifoliae O. de Bolòs 1954 
(Pruno spinosae-Rubion ulmifolii O. de Bolòs 1954; 
Pruno-Rubenion ulmifolii O. de Bolòs 1954), especial-
ly considering the presence of Mediterranean shrubs 

such as Rhamnus alaternus, Rosa sempervirens, Ru-
bia peregrina and Viburnum tinus subsp. tinus. These 
species, have been indicated as differentials by de 
Bolòs (1954) in respect to the more mesophilic Pruno 
spinosae-Ligustretum vulgaris Tx. 1952, but they are 
also differential with respect to Cytiso sessilifolii-Co-
riarietum myrtifoliae Biondi et al. 1997 in our study. 
Rubo ulmifolii-Coriarietum myrtifoliae O. de Bolòs 
1954 has already been found in western Liguria, France 
(de Bolòs, 1970) and eastern Spain (de Bolòs, 1954; 
Rivas Martínez et al., 1992; Loidi, 2017a; 2017b; 
SIVIM, 2019) and has probably to be considered a 
thermophilous vicariant of Cytiso sessilifolii-Coria-
rietum myrtifoliae Biondi et al. 1997. However, both 
associations seem to occur in Liguria (Vagge, 2002). 
The results of the ordination are in accordance with 
this interpretation showing an opposite bioclimatic and 
biogeographic gradient. Rubo ulmifolii-Coriarietum 
myrtifoliae O. de Bolòs 1954 shows a Mediterranean 
character, while Cytiso sessilifolii-Coriarietum myrti-
foliae Biondi et al. 1997 displays a relatively European 
character. However, our classification indicated a dif-
ferentiation of the Tuscan relevés along axis 2 in re-
spect to Rubo ulmifolii-Coriarietum myrtifoliae ostrye-
tosum carpinifoliae O. de Bolòs 1970 found in France 
due to the abundance of Mediterranean shrubs that are 
likely favoured by the mitigating effect of the nearby 
water body. This feature allows us to describe a new 
subassociation viburnetosum tini subass. nova (holoty-
pus rel. 1 in Tab. 1; subass. typicum rel. 4 in Tab. 10 de 
Bolòs (1954) [Art. 5]) differentiated by Viburnum tinus 
subsp. tinus that underlines the Mediterranean charac-
ter of the shrub community, while among the herbs, 
Lathyrus latifolius and Viola alba subsp. dehnhardtii, 
favoured by the macrobioclimate, indicate the Temper-
ate submediterranean character of the syntaxon. 

At higher syntaxonomic rank, the target vegetation of 
this study was ascribed to the class Crataego-Prunetea 
Tx. 1962, consisting of scrub vegetation seral or mar-
ginal to broad-leaved woodlands in the nemoral zone 
and the submediterranean regions of Europe. We also 
framed our data in the order Pyro spinosae-Rubetalia 
ulmifolii Biondi, Blasi et Casavecchia in Biondi et al. 
2014, consisting of Mediterranean and sub-Mediterra-
nean shrub vegetation with abundant Rubus ulmifolius, 
following the vegetation classification of Italy (Biondi 
et al., 2014b) and Europe (Mucina et al., 2016).

From a Habitat perspective, the shrub communities 
with C. myrtifolia found in Tuscany cannot be attrib-
uted to any type of protected habitat following the An-
nex I of the 92/43/EEC Habitats Directive (Gigante et 
al., 2019). As stressed by many authors (e.g. Biondi et 
al., 2014b; Lastrucci et al., 2014; Gigante et al., 2016), 
several habitats of conservation importance were not 
included in the Annex I of the 92/43/EEC Habitats 
Directive, probably due to their large distribution in 
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non-Mediterranean areas (Angiolini et al., 2017). 
Nevertheless, they represent valuable habitats from a 
floristic, vegetation and conservation viewpoints and 
they need recognition, at least, in regional legislation. 
Specific vegetation types as C. myrtifolia community, 
are extremely remarkable in some areas because of 
their rarity and vulnerability.

Conclusions

The discovery of Coriaria myrtifolia and associated 
C. myrtifolia-dominated vegetation in Tuscany repre-
sents an important new finding, being the southern-
most occurrence currently known in peninsular Italy. 
In the study area, the species performs as dominant 
or co-dominant in the scrub vegetation, in dynamic 
contact with woodland formations. This research sug-
gests that, although vast areas of Tuscany lie in the 
Temperate submediterranean macrobioclimate, in-

cluding our study area, the presence of Mediterranean 
elements in the shrub vegetation can be conspicuous 
when local factors, such as the vicinity of a water 
body, mitigate the microclimate. Our data allowed 
us to classify our relevés to the association Rubo 
ulmifolii-Coriarietum myrtifoliae O. de Bolòs 1954, 
firstly reported for peninsular Italy, and to describe a 
new subassociation viburnetosum tini with a distinctly 
Mediterranean character.

This study opens the way to the research of other 
populations of C. myrtifolia in Italy in similar 
environmental conditions given the colonizing habit 
of this species. We encourage further investigation 
to evaluate the population structure and chromo-
some counts, these latter currently lacking for the 
Italian populations. Concerning conservation issues, 
the assessment of C. myrtifolia conservation status is 
desirable for its potential inclusion in national or re-
gional red lists of species and habitats.

Syntaxonomic scheme

CRATAEGO-PRUNETEA Tx. 1962 
PYRO SPINOSAE-RUBETALIA ULMIFOLII Biondi, Blasi et Casavecchia in Biondi et al. 2014
Pruno spinosae-Rubion ulmifolii O. de Bolòs 1954
Pruno-Rubenion ulmifolii O. de Bolòs 1954
Rubo ulmifolii-Coriarietum myrtifoliae O. de Bolòs 1954 
viburnetosum tini Bonari et Angiolini subass. nova (holotypus rel. 1 in Tab. 1)

Other syntaxa quoted in the text

Cytision sessilifolii Biondi in Biondi et al. 1989; Cytiso sessilifolii-Coriarietum myrtifoliae Biondi et al. 1997; Pru-
netalia spinosae Tx. 1952; Pruno spinosae-Ligustretum vulgaris Tx. 1952; Spartio juncei-Hippophaëtum fluviatilis 
coriarietosum myrtifoliae Biondi et al. 1997; Rubo ulmifolii-Coriarietum myrtifoliae ostryetosum carpinifoliae O. de 
Bolòs 1970.

Acknowledgements

We thank Federico Fernández González for the help 
with the syntaxonomy, all the curators of the cited her-
baria who provided the specimens, especially Laura 
Guglielmone, Anna Millozza and Chiara Nepi (TO, 
RO and FI, respectively) for the additional help with 
the translation of the labels, Barbara Anselmi for the 
map, Olivier Argagnon, Borja Jiménez-Alfaro, and 
Fotios Xystrakis, for the information about the species 
in France, Spain, and Greece, respectively, Fabrizio 
Bartolucci, Gianniantonio Domina, Gabriele Galasso, 
Fabrizio Martini, Roberto Rizzieri Masin, Livio Pol-
dini, Alberto Selvaggi, and Marisa Vidali for the infor-
mation about the species in Italy. We thank Francesco 
Basili for the information about the creation of the dam, 
and Felícia Fischer who kindly commented on a previ-
ous version of the manuscript. G.B. was funded by the 
Czech Science Foundation (project no. 19-28491X).

References

Agrillo E., Alessi N., Jiménez-Alfaro B., Casella L., 
Angelini, P. Argagnon O., et al., 2018. The use of 
large databases to characterize habitat types: the 
case of Quercus suber woodlands in Europe. Rendi-
conti Lincei 29(2): 283-293.

Angiolini C., Viciani D., Bonari G. & Lastrucci L., 
2017. Habitat conservation prioritization: A floristic 
approach applied to a Mediterranean wetland net-
work. Plant Biosystems 151(4): 598-612.

Arnáiz C., 1983. Esquema sintaxonómico de las comu-
nidades del orden Prunetalia spinosae R. Tx. 1952 en 
la Península Ibérica. Colloques Phytosociologiques 
VIII, "Les lisiéres forestiéres", Lille, 1979, 23-31.

Azzella M.M., Bresciani M., Nizzoli D. & Bolpagni 
R., 2017. Aquatic vegetation in deep lakes: Macro-
phyte co-occurrence patterns and environmental de-
terminants. Journal of Limnology 76(s1): 97-108.



106 G. Bonari et al.

Barberis G., Dagnino D., Longo D., Peruzzi L., Be-
dini G. & Peccenini S. (Eds.), 2016. Wikiplantbase 
#Liguria v2.1 available at http://bot.biologia.unipi.
it/wpb/liguria/index.html [accessed 15/09/2019]

Bartolucci F., Peruzzi L., Galasso G., Albano A., 
Alessandrini A., Ardenghi N.M.G., et al., 2018. An 
updated checklist of the vascular flora native to Italy. 
Plant Biosystems 152(2): 179-303.

Biondi E., Allegrezza M., Casavecchia S., Galdenzi 
D., Gasparri S., Pesaresi S., et al., 2014a. New and 
validated syntaxa for the checklist of Italian vegeta-
tion. Plant Biosystems 148(2): 318-332.

Biondi E., Allegrezza M., Casavecchia S., Galdenzi 
D., Gasparri S., Pesaresi S., et al., 2015. New insight 
on Mediterranean and sub-Mediterranean syntaxa 
included in the Vegetation Prodrome of Italy. Flora 
Mediterranea 25: 77-102. 

Biondi E., Bagella S., Casavecchia S. & Pinzi M., 
2002a. La vegetazione arbustiva di un settore co-
stiero dell’adriatico centrale italiano. Fitosociologia 
39(1) Suppl. 2: 75-80.

Biondi E., Blasi C., Allegrezza M., Anzellotti I., Az-
zella M.M., Carli E., et al., 2014b. Plant communi-
ties of Italy: The Vegetation Prodrome. Plant Biosy-
stems 148(4): 728-814.

Biondi E., Blasi C., Burrascano S., Casavecchia S., Co-
piz R., Del Vico E., et al., 2009. Manuale Italiano di in-
terpretazione degli habitat della Direttiva 92/43/CEE. 
Società Botanica Italiana. Ministero dell’Ambiente e 
della tutela del territorio e del mare, D.P.N. available 
at http://vnr.unipg.it/habitat/ [accessed 12/09/2019]

Biondi E., Farris E. & Filigheddu R., 2002b. Su alcuni 
aspetti di vegetazione arbustiva mesoigrofila del-
la Sardegna nordoccidentale. Fitosociologia 39(1) 
Suppl. 2: 121-128.

Biondi E., Vagge I., Baldoni M. & Taffetani F., 1997. 
La vegetazione del Parco fluviale regionale del Taro 
(Emilia-Romagna). Fitosociologia 34: 69-110.

Blasi C., Cutini M., Di Pietro R. & Fortini P., 2002. 
Contributo alla conoscenza della sub-alleanza Pru-
no-Rubenion ulmifolii in Italia. Fitosociologia 39(1): 
129-143.

Blasi C., Di Pietro R. & Fortini P., 2000. A phytosocio-
logical analysis of abandoned terraced olive grove 
shrublands in the Tyrrhenian district of Central Italy. 
Plant Biosystems 13(3): 305-331.

Blasi C., Marignani M., Copiz R., Fipaldini M. & Del 
Vico E. (Eds.), 2010. Le Aree Importanti per le Pian-
te nelle Regioni d’Italia: il presente e il futuro della 
conservazione del nostro patrimonio botanico. Pro-
getto Artiser, Roma, Italy 224 pp.

Braun-Blanquet J., 1932. Plant sociology. The study 
of plant communities. First ed., McGraw‐Hill, New 
York, USA, 439 pp.

Cutini M. & Blasi C., 1996. L’alleanza Cytision ses-
silifolii Biondi, et al., 1988 nell’Appennino centro-

meridionale (Italia centrale). Colloques Phytosocio-
logiques 24: 689-696.

Cutini M., Fabozzi F., Fortini P., Armanini E. & Blasi 
C., 1996. Coenological and phytosociological cha-
racterization of shrubland community in a hilly sec-
tor in the Northern Latium. Archivio Geobotanico 
2(2): 113-122.

de Bolòs O., 1954. De Vegetatione Notulae, I. 
Collectanea Botanica 4(1): 253-286.

de Bolòs O., 1962. La bardissa, una formación vegetal 
típica del paisaje del Pirineo mediterráneo. Act. III 
Congr. Intern. Est. Pir. (Gerona 1958): 43-79.

de Bolòs O., 1970. A propos de quelques groupements 
végétaux observés entre Monaco et Genes. Vegetatio 
21: 49-73.

Euro+Med, 2006. Euro+Med PlantBase - the informa-
tion resource for Euro-Mediterranean plant diversi-
ty. available at http://www.emplantbase.org [acces-
sed 01/09/2019]

Ferrarini E., 1987. Note fitogeografiche sull’Appenni-
no settentrionale nei rapporti con le Alpi Orientali. 
Biogeographia 13: 305-338.

Galasso G., Conti F., Peruzzi L., Ardenghi N.M.G., 
Banfi E., Celesti-Grapow L., et al., 2018. An upda-
ted checklist of the vascular flora alien to Italy. Plant 
Biosystems 152(3): 556-592.

Giannitsaros A. & Vasileiadis D., 2009. Coriaria myr-
tifolia L. – Vulnerable. In: Foitos D., Konstantinidis 
T. & Kamari G. (Eds.). Red data book of rare and 
endangered species of Greece – Vol 1: 315-316, Hel-
lenic Botanical Society, Patras, Greece.

Gigante D., Acosta A.T.R., Agrillo E., Armiraglio S., 
Assini S., Attorre F., et al., 2018. Habitat conserva-
tion in Italy: the state of the art in the light of the 
first European Red List of Terrestrial and Freshwater 
Habitats. Rendiconti Lincei 29(2): 251-265.

Gigante D., Allegrezza M., Angiolini C., Bagella S., 
Caria M.C., Ferretti G., et al., 2019. New national 
and regional Annex I Habitat records: # 1-# 8. Plant 
Sociology 56(1): 31-40.

Gigante D., Attorre F., Venanzoni R., Acosta A.T.R., Agril-
lo E., Aleffi M., et al., 2016. A methodological protocol 
for Annex I Habitats monitoring: the contribution of Ve-
getation science. Plant Sociology 53(2): 77-87.

Good R.O., 1930. The geography of the genus Coria-
ria. New Phytologist 29(3): 170-198.

Govaerts R., 2003. World Checklist of Selected Plant Fa-
milies Database in ACCESS: 1-216203. The Board of 
Trustees of the Royal Botanic Gardens, Kew. available 
at http://wcsp.science.kew.org/ [accessed 12/09/2019]

Haveman R. & de Ronde I., 2019. Vegetation classi-
fication as a mirror of evolution? Thoughts on the 
syntaxonomy and management of bramble scrubs of 
the Prunetalia (Rhamno-Prunetea). Biologia 74(4): 
395-404.

Kubitzki K., 2010. Coriariaceae. In: Kubitzki K. (Ed.) 



107Coriaria myrtifolia-dominated vegetation

Flowering Plants. Eudicots. The families and gene-
ra of vascular plants, Vol. 10: 105-108. Springer, 
Cham, Switzerland.

Lastrucci L., Bonari G., Angiolini C., Casini F., Gial-
lonardo T., Gigante D., et al., 2014. Vegetation of 
Lakes Chiusi and Montepulciano (Siena, central 
Italy): updated knowledge and new discoveries. 
Plant Sociology 51(2): 29-55.

Lastrucci L., Dell’Olmo L., Foggi B., Massi L., Nuc-
cio C., Vicenti C. & Viciani D., 2017. Contribution 
to the knowledge of the vegetation of the Lake Mas-
saciuccoli (northern Tuscany, Italy). Plant Sociology 
54(1): 67-87.

Lastrucci L., Ferretti G., Mantarano N. & Foggi B., 
2019. Vegetation and habitat of conservation interest 
of the lake Acquato (Grosseto – Central Italy). Plant 
Sociology 56(1): 19-30.

Loidi J. (Ed.), 2017a. The Vegetation of the Iberian Pe-
ninsula. Vol. 1. Springer, Cham, Switzerland, 676 pp.

Loidi J. (Ed.), 2017b. The Vegetation of the Iberian Pe-
ninsula. Vol. 2. Springer, Cham, Switzerland, 640 pp.

Marchesetti C., 1897. Flora di Trieste e de' suoi dintorni. 
Museo civico di storia naturale, Trieste, Italy, 727 pp.

Molina J. A., Pertíñez C., Díez A. & Casermeiro M. A., 
2004. Vegetation composition and zonation of a Me-
diterranean braided river floodplain. Belgian Journal 
of Botany 137(2): 140-154.

Mucina L., Bültmann H., Dierßen K., Theurillat J.-P., 
Raus T., Čarni A., et al., 2016. Vegetation of Europe: 
Hierarchical floristic classification system of vascu-
lar plant, bryophyte, lichen, and algal communities. 
Applied Vegetation Science 19: 3-264.

Oginuma K., Nakata M., Suzuki M. & Tobe H., 1991. 
Karyomorphology of Coriaria (Coriariaceae): ta-
xonomic implications. Botanical Magazine (Tokyo) 
104(4): 297-308.

Oksanen J. & Hill M.O., 2019. Twinspan: Two-Way 
Indicator Species Analysis. R package version 0.8-
0. available at https://github.com/jarioksa/twinspan 
[accessed 20/09/2019]

Oksanen J., Blanchet F. G., Friendly M., Kindt R., Le-
gendre P., McGlinn D., et al., 2019. vegan: Com-
munity Ecology Package. R package version 2.5-6. 
available at http://cran.r-project.org/package=vegan 
[accessed 20/09/2019]

Pesaresi S., Biondi E. & Casavecchia S., 2017. Biocli-
mates of Italy. Journal of Maps 13(2): 955-960.

Pesaresi S., Galdenzi D., Biondi E. & Casavecchia 
S., 2014. Bioclimate of Italy: application of the 
worldwide bioclimatic classification system. Journal 
of Maps 10(4): 538-553.

Pignatti S., Guarino R., La Rosa M. (Eds.), 2017-2019. 
Flora d’Italia, 2nd Edition, Edagricole, Bologna, Italy.

Poldini L., 1991. Atlante corologico delle piante va-
scolari nel Friuli - Venezia Giulia. Inventario floristi-
co regionale. Region. auton. Friuli – Venezia Giulia 

– Direz. Reg. Foreste e Parchi, Univ. Studi Trieste 
– Dipart. Biologia, Udine, Italy, 900 pp.

Poldini L., 2002. Nuovo atlante corologico delle piante 
vascolari nel Friuli Venezia Giulia. Regione autono-
ma. Friuli Venezia Giulia – Azienda Parchi e Foreste 
regionali, Università degli Studi di Trieste – Diparti-
mento di Biologia, Trieste, Italy, 529 pp.

Poldini L., 2009. Guide alla Flora – IV. La diversità 
vegetale del Carso fra Trieste e Gorizia. Lo stato 
dell’ambiente. Le guide di Dryades 5 – Serie Florae 
IV (F – IV). Atlante corologico del Carso, Ed. Go-
liardiche, Trieste, Italy, 732 pp.

Poldini L., Oriolo G. & Vidali M., 2001. Vascular Flo-
ra of Friuli-Venezia Giulia. An annotated catalogue 
and synonimic index. Studia Geobotanica 21: 3-227.

Poldini L., Vidali M. & Zanatta K., 2002a. La classe 
Rhamno-Prunetea in Friuli Venezia Giulia e territori 
limitrofi. Fitosociologia 39(1): 29-56.

Poldini L., Vidali M., Biondi E. & Blasi C., 2002b. 
La classe Rhamno-Prunetea in Italia. Fitosociologia 
39(1): 145-162.

Pospichal E., 1899. Flora des österreichischen Kü-
stenlandes, Vol 2. Franz Deuticke, Leipzig u. Wien, 
Austria, 946 pp.

R Core Team, 2019. A language and environment for 
statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria. available at: R-project.
org [accessed 20/09/2019]

Raab-Straube, E. von, 2014. Coriariaceae. In: 
Euro+Med Plantbase - the information resource for 
Euro-Mediterranean plant diversity. available at: 
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.
asp?NameId=18444&PTRefFk=7100000 [accessed 
01/09/2019]

Regione Toscana, 2019. GEOscopio. available at: 
http://www502.regione.toscana.it/geoscopio/carto-
teca.html [accessed 15/09/2019]

Ridley H.N., 1930. The dispersal of plants throughout 
the World. L. Reeve & Company, Ashford, Kent, 
UK, 744 pp.

Rivas Martínez S., Costa M. & Loidi J., 1992. La ve-
getacion de las islas de Ibiza y Formentera (Islas Ba-
leares, España). Itinera Geobotanica 6: 99-235.

Roma-Marzio F., Bedini G., Müller J.V. & Peruzzi L., 
2016. A critical checklist of the woody flora of Tu-
scany (Italy). Phytotaxa 287(1): 1-135.

SIVIM – Sistema de Información de la Vegetación 
Ibérica y Macaronésica, 2019. available at: http://
sivim.info/sivi [accessed 11/09/2019]

Thiers B., 2015. Index Herbariorum: A global directo-
ry of public herbaria and associated staff. New York 
Botanical Garden’s Virtual Herbarium. available 
at http://sweetgum.nybg.org/science/ih [accessed 
01/09/2019]

Vagge I., 2002. Alcune associazioni di mantello 
dell’Appennino ligure. Fitosociologia 39(1): 57-63. 



108 G. Bonari et al.

Appendix I - Table S1

The full table of phytosociological relevés used in the ordination. (-) indicates a missing value. I = Italy; F = France.

 
 # in the original table 1 2 3 4 5 6 7 8 9 10 11 12 13 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 - - -

Country I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I F F I

Altitude (m) 29
1

29
1

29
3

29
6

28
9

28
9

29
2

30
8

30
2

29
9

29
0

29
0

29
0

10
3

12
2

24
5

47
5

75
0

75
0

58
0

47
0

60
0

59
0

35
0

36
0

32
0

24
0

24
0

46
5

45
0

47
0

46
0

40
0

45
0 - - -

Aspect (degrees) 90 90 90 90 90 90 90 90 90 90 36
0

27
0

27
0 - - - - - - - - - - - - - - - - - - - - - - - -

Slope (degrees) 10 15 5 10 30 10 10 30 5 5 5 5 5 - - - 30 25 35 30 40 20 20 30 25 30 20 20 40 30 25 15 20 30 - - -
Acer campestre L. . . . . . . . . . . . . . . . . . . . . . + . . + . . . . . . . . . . . .
Achnatherum calamagrostis (L.) P.Beauv. . . . . . . . . . . . . . + . 1 . . . . + . . . . . . . . . . . . . . . .
Aegonychon purpurocaeruleum (L.) Holub . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Ajuga reptans L. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Artemisia alba Turra . . . . . . . . . . . . . + . + . . . . . . . . . . . . . . . . . . . . .
Astragalus monspessulanus L. subsp. monspessulanus . . . . . . . . + 2 2 . + . . . . . + . . + . . . . . . . . . . . . . . .
Bituminaria bituminosa (L.) C.H.Stirt. . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Brachypodium pinnatum (L.) P.Beauv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +
Brachypodium rupestre (Host) Roem. & Schult. 2 2 1 + 1 + 2 . + 1 . . . . . . . 2 2 + . 2 1 1 + 1 3 1 1 + 1 1 2 + . . .
Brachypodium sylvaticum (Huds.) P.Beauv. . . . . + 1 + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carduus pycnocephalus L. + . . . . . . . . 1 . . 1 . . . . . . . . . . . . . . . . . . . . . . . .
Carex flacca Schreb. subsp. flacca . 1 2 + + 1 . 1 + . 2 + . . . . . 1 + + . 1 + + + + . . . . . . . . . . .
Carex otrubae Podp. . . . . . + + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carex pendula Huds. . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carex species . . . . . . . . . . . . . . . . . + + + . + + . . . . . . . . . . . . . .
Centaurea jacea L. subsp. gaudinii (Boiss. & Reut.) Gremli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . .
Centranthus ruber (L.) DC. subsp. ruber . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . + . . . .
Cephalanthera rubra (L.) Rich . . . . . . . . . . + 1 2 . . . . . . . . . . . . . . . . . . . . . . . .
Cervaria rivini Gaertn. . . . . . . . . . . . . . . . . . . . . . . . . . . + + . . . . + . . . .
Chamaenerion dodonaei (Vill.) Schur ex Fuss . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . .
Cistus creticus L. subsp. eriocephalus (Viv.) Greuter & Burdet + . . . . + . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cistus salviifolius L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . 1 . . .
Clematis flammula L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . +
Clematis vitalba L. . . . . . . . . . . . . . . . 1 + 1 1 . . 1 + 1 . 1 . . + . . 1 1 . + 2 .
Convolvulus sepium L. + + . . . 1 . . . . 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Coriaria myrtifolia L. 4 3 3 4 3 3 4 4 4 3 3 4 4 3 4 3 2 3 4 4 4 3 3 3 3 3 2 3 3 4 5 3 4 3 1 2 2
Cornus mas L. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Cornus sanguinea L. 2 1 2 . + . . + + 3 2 2 + + . . . . . + . + + . . . . . . . . . 2 . 1 + .
Crataegus monogyna Jacq. . . . . . . . . . . . . . 2 . . . + . 1 + 2 + + . 1 + + . . . . + . . . .
Cruciata glabra (L.) C.Bauhin ex Opiz . . . . . . + . . 1 . . . . . . . . . . . . 1 + + . . . . . . . . . . . .
Cytisophyllum sessilifolium (L.) O.Lang . . . . . . . . . . . . . . . + 3 3 2 2 + 1 2 1 + . . . . . . . . . . . .
Cytisus hirsutus L. . . . . . . . . . . . . . . . . . . . . . . + + + . . . . . . . . . . . .
Cytisus villosus Pourr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . .
Dactylis glomerata L. subsp. hispanica (Roth) Nyman . . . . 1 + + . . . . . . . . . . . . . . . . . . . . . . . . + + . . . .
Dioscorea communis (L.) Caddick & Wilkin . . 2 + . + . . . . 2 1 2 . . . . . . . . + . . . . . . . . . . . . . . .
Elymus repens (L.) Gould subsp. repens . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . .
Emerus major Mill. . . . . . . . . . . . . . . . . . . . . . 3 . . + . 1 1 + . + . 1 . . . .
Equisetum ramosissimum Desf. 1 . . . 1 + . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Erica arborea L. . . . . . . . . . . . . . . . . . . . . . . . . . + + 1 1 + + 1 + 2 . . .
Eupatorium cannabinum L. subsp. cannabinum 2 . . 3 3 2 . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Euphorbia cyparissias L. . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . 1 . . . .
Fragaria vesca L. subsp. vesca . . . . . . . . . . . . . . . . . . . . . . + . + . . . . . . . . . . . .
Frangula alnus Mill. subsp. alnus . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Fraxinus ornus L. subsp. ornus . . . . . . . . . . . . . + . + 1 + + + 2 + 1 1 1 . 1 1 1 1 2 . 2 . . . .
Galega officinalis L. . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . .
Galium album Mill. subsp. album . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . + . . . . .
Galium lucidum All. . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . .
Galium mollugo L. . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . + . . . .
Genista pilosa L. . . . . . . . . . . . . . . . . . . . . . . . 2 2 . . . . . . . + . . . .
Hedera helix L. subsp. helix 1 + 2 3 1 1 + . + . . 2 + . . . . . . . . . . . . . . . . . . . . . 1 + +
Helleborus foetidus L. subsp. foetidus . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . .
Helleborus odorus Waldst. & Kit. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Hepatica nobilis Mill. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Hippophaë fluviatilis (Soest) Rivas Mart. . . . . . . . . . . . . . 3 1 2 . . . . . . . . . . . . . . . . . . . . .
Holcus lanatus L. subsp. lanatus . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . .
Juncus effusus L. subsp. effusus . . . . . . . . . 1 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Juniperus communis L. . . + 2 1 2 + + 2 . . + 2 . . . 2 2 2 . 1 + 1 2 2 . . . . . . . . . . . .
Lathyrus latifolius L. + + . . . . . . . 1 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Lathyrus sylvestris L. subsp. sylvestris . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . .
Ligustrum vulgare L. + 1 3 . . . . + . . . . . . . . + 3 + 1 . 1 1 1 1 . . . . . . . . . + + .
Limniris pseudacorus (L.) Fuss . . . . . . . . . + . + . . . . . . . . . . . . . . . . . . . . . . . . .
Lonicera caprifolium L. . . . + . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . .
Lonicera etrusca Santi . . 1 . + . . . . . . . . . . . . . . . . + 1 . 1 . . . + . . . . + . . .
Lotus corniculatus L. . . . . . . . . + 1 . . + . . . . . . . . . . . . . . . . . . . . . . . .
Lotus dorycnium L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . .
Lotus hirsutus L. . . 1 . . . + . + . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Lycopus europaeus L. . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . .
Malus sylvestris (L.) Mill. . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . .
Mentha aquatica L. subsp. aquatica . . . . + . + . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Molinia coerulea (L.) Moench . . . . . . . . . . . . . . . + 1 . . . + . . . . . . . . . . . . . . . .
Ostrya carpinifolia Scop. . . . . . . . . . . . . . . . 1 1 + . . + + 1 + 1 + . + . . . + 1 . 1 + .
Osyris alba L. . + 2 1 1 + 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Picris hieracioides L. subsp. hieracioides . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . .
Populus nigra L. . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .
Primula vulgaris Huds. subsp. vulgaris . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Prunus avium (L.) L. . . . . . . . . . . . . . . . . . . . + . . + + 1 . . . . . . . . . . . .
Prunus spinosa L. subsp. spinosa . . . . . . . . . . 3 . . . . . + 1 . . . + + + + . . . . . . 3 . . . . .
Pteridium aquilinum (L.) Kuhn subsp. aquilinum . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pulicaria dysenterica (L.) Bernh. + . . . . . . . . 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . .
Pulmonaria officinalis L. . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyracantha coccinea M.Roem. . . . + . + . . . . 1 . 1 . . . . . . . . . . . . . . . . . . . . . . . .
Pyrus communis L. subsp. pyraster (L.) Ehrh. . . . . . . . . . . . . . . . . . + + 1 1 1 . . + . . . . . . . . . . . .
Quercus cerris L. . . . . . . . . . . . . . . . . + + + 1 . . + + . . . . . . . . . . . . .
Quercus ilex L. subsp. ilex . . . + 1 1 2 + 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .
Quercus pubescens Willd. subsp. pubescens . . + 1 . + + . + . . . 1 . . . . . . . . 1 1 1 . + + + + + . 1 . . . . .
Ranunculus repens L. + . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Reichardia picroides (L.) Roth . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rhamnus alaternus L. subsp. alaternus 1 2 . . . . + . . . . . . . . . . . . . . . . . . . . . 2 1 + . . . . . .
Robinia pseudoacacia L. . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Rosa canina L. . + 3 . . . . . . . . . . . 1 1 + + 1 + + + + . + . . . . . . 1 . . . . .
Rosa sempervirens L. . . . . . . . 1 1 + . . . . . . . . . . . . . . . . . . . . . . . 1 . . .
Rubia peregrina L. + . 1 1 + + + 1 2 1 . + 2 . . . . . . . . . . . . . . + 2 2 1 . . 2 . . .
Rubus species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + .
Rubus ulmifolius Schott 1 . 2 . . . . . . 2 3 2 . . . + . + . . + . . . + + . . + + 1 2 2 1 3 3 5
Salix eleagnos Scop. . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . .
Salix purpurea L. . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .
Scirpoides holoschoenus (L.) Soják . . . . . . . . . . . 2 + . . . . . . . . . . . . . . . . . . . . . . . .
Solidago virgaurea L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . .
Spartium junceum L. . 2 . . . . 2 . . . 1 . . . . + . . . + 2 1 . . . 4 4 4 3 3 2 2 . + . . .
Stachys recta L. . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Teucrium chamaedrys L. subsp. chamaedrys . . . . . . + . . . . . . . . . . . . . . + . . . . . . + + . + . . . . .
Thymus vulgaris L. subsp. vulgaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . .
Tommasinia altissima (Mill.) Reduron . . . . . . . . . . . . . . . . + . + . . + . + . . . . . . . . . . . . .
Tussilago farfara L. . + . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Urospermum dalechampii (L.) F.W.Schmidt . . . . . . . . . . + + . . . . . . . . . . . . . . . . . . . . . . . . .
Viburnum lantana L. . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Viburnum tinus L. subsp. tinus 2 3 2 2 + 1 + + 3 2 . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vincetoxicum hirundinaria Medik. subsp. hirundinaria . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Viola alba Besser subsp. dehnhardtii (Ten.) W.Becker + + . + . + + . + . . + . . . . . . . . . . . . . . . . . . . . . . . . .
Viola reichenbachiana Jord. ex Boreau . . . . . . . . . . . . . . . . . . . . . + + . . . . . . . . . . . . . .

Original data Biondi et al ., 1997 Vagge, 2002 de Bolòs, 1970
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 # in the original table 1 2 3 4 5 6 7 8 9 10 11 12 13 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 - - -

Country I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I F F I

Altitude (m) 29
1

29
1

29
3

29
6

28
9

28
9

29
2

30
8

30
2

29
9

29
0

29
0

29
0

10
3

12
2

24
5

47
5

75
0

75
0

58
0

47
0

60
0

59
0

35
0

36
0

32
0

24
0

24
0

46
5

45
0

47
0

46
0

40
0

45
0 - - -

Aspect (degrees) 90 90 90 90 90 90 90 90 90 90 36
0

27
0

27
0 - - - - - - - - - - - - - - - - - - - - - - - -

Slope (degrees) 10 15 5 10 30 10 10 30 5 5 5 5 5 - - - 30 25 35 30 40 20 20 30 25 30 20 20 40 30 25 15 20 30 - - -
Acer campestre L. . . . . . . . . . . . . . . . . . . . . . + . . + . . . . . . . . . . . .
Achnatherum calamagrostis (L.) P.Beauv. . . . . . . . . . . . . . + . 1 . . . . + . . . . . . . . . . . . . . . .
Aegonychon purpurocaeruleum (L.) Holub . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Ajuga reptans L. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Artemisia alba Turra . . . . . . . . . . . . . + . + . . . . . . . . . . . . . . . . . . . . .
Astragalus monspessulanus L. subsp. monspessulanus . . . . . . . . + 2 2 . + . . . . . + . . + . . . . . . . . . . . . . . .
Bituminaria bituminosa (L.) C.H.Stirt. . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Brachypodium pinnatum (L.) P.Beauv. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +
Brachypodium rupestre (Host) Roem. & Schult. 2 2 1 + 1 + 2 . + 1 . . . . . . . 2 2 + . 2 1 1 + 1 3 1 1 + 1 1 2 + . . .
Brachypodium sylvaticum (Huds.) P.Beauv. . . . . + 1 + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carduus pycnocephalus L. + . . . . . . . . 1 . . 1 . . . . . . . . . . . . . . . . . . . . . . . .
Carex flacca Schreb. subsp. flacca . 1 2 + + 1 . 1 + . 2 + . . . . . 1 + + . 1 + + + + . . . . . . . . . . .
Carex otrubae Podp. . . . . . + + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carex pendula Huds. . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Carex species . . . . . . . . . . . . . . . . . + + + . + + . . . . . . . . . . . . . .
Centaurea jacea L. subsp. gaudinii (Boiss. & Reut.) Gremli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . .
Centranthus ruber (L.) DC. subsp. ruber . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . + . . . .
Cephalanthera rubra (L.) Rich . . . . . . . . . . + 1 2 . . . . . . . . . . . . . . . . . . . . . . . .
Cervaria rivini Gaertn. . . . . . . . . . . . . . . . . . . . . . . . . . . + + . . . . + . . . .
Chamaenerion dodonaei (Vill.) Schur ex Fuss . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . .
Cistus creticus L. subsp. eriocephalus (Viv.) Greuter & Burdet + . . . . + . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cistus salviifolius L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . 1 . . .
Clematis flammula L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . +
Clematis vitalba L. . . . . . . . . . . . . . . . 1 + 1 1 . . 1 + 1 . 1 . . + . . 1 1 . + 2 .
Convolvulus sepium L. + + . . . 1 . . . . 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Coriaria myrtifolia L. 4 3 3 4 3 3 4 4 4 3 3 4 4 3 4 3 2 3 4 4 4 3 3 3 3 3 2 3 3 4 5 3 4 3 1 2 2
Cornus mas L. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Cornus sanguinea L. 2 1 2 . + . . + + 3 2 2 + + . . . . . + . + + . . . . . . . . . 2 . 1 + .
Crataegus monogyna Jacq. . . . . . . . . . . . . . 2 . . . + . 1 + 2 + + . 1 + + . . . . + . . . .
Cruciata glabra (L.) C.Bauhin ex Opiz . . . . . . + . . 1 . . . . . . . . . . . . 1 + + . . . . . . . . . . . .
Cytisophyllum sessilifolium (L.) O.Lang . . . . . . . . . . . . . . . + 3 3 2 2 + 1 2 1 + . . . . . . . . . . . .
Cytisus hirsutus L. . . . . . . . . . . . . . . . . . . . . . . + + + . . . . . . . . . . . .
Cytisus villosus Pourr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . .
Dactylis glomerata L. subsp. hispanica (Roth) Nyman . . . . 1 + + . . . . . . . . . . . . . . . . . . . . . . . . + + . . . .
Dioscorea communis (L.) Caddick & Wilkin . . 2 + . + . . . . 2 1 2 . . . . . . . . + . . . . . . . . . . . . . . .
Elymus repens (L.) Gould subsp. repens . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . .
Emerus major Mill. . . . . . . . . . . . . . . . . . . . . . 3 . . + . 1 1 + . + . 1 . . . .
Equisetum ramosissimum Desf. 1 . . . 1 + . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Erica arborea L. . . . . . . . . . . . . . . . . . . . . . . . . . + + 1 1 + + 1 + 2 . . .
Eupatorium cannabinum L. subsp. cannabinum 2 . . 3 3 2 . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Euphorbia cyparissias L. . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . 1 . . . .
Fragaria vesca L. subsp. vesca . . . . . . . . . . . . . . . . . . . . . . + . + . . . . . . . . . . . .
Frangula alnus Mill. subsp. alnus . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Fraxinus ornus L. subsp. ornus . . . . . . . . . . . . . + . + 1 + + + 2 + 1 1 1 . 1 1 1 1 2 . 2 . . . .
Galega officinalis L. . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . .
Galium album Mill. subsp. album . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . + . . . . .
Galium lucidum All. . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . .
Galium mollugo L. . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . + . . . .
Genista pilosa L. . . . . . . . . . . . . . . . . . . . . . . . 2 2 . . . . . . . + . . . .
Hedera helix L. subsp. helix 1 + 2 3 1 1 + . + . . 2 + . . . . . . . . . . . . . . . . . . . . . 1 + +
Helleborus foetidus L. subsp. foetidus . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . .
Helleborus odorus Waldst. & Kit. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Hepatica nobilis Mill. . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Hippophaë fluviatilis (Soest) Rivas Mart. . . . . . . . . . . . . . 3 1 2 . . . . . . . . . . . . . . . . . . . . .
Holcus lanatus L. subsp. lanatus . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . .
Juncus effusus L. subsp. effusus . . . . . . . . . 1 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Juniperus communis L. . . + 2 1 2 + + 2 . . + 2 . . . 2 2 2 . 1 + 1 2 2 . . . . . . . . . . . .
Lathyrus latifolius L. + + . . . . . . . 1 1 1 1 . . . . . . . . . . . . . . . . . . . . . . . .
Lathyrus sylvestris L. subsp. sylvestris . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . .
Ligustrum vulgare L. + 1 3 . . . . + . . . . . . . . + 3 + 1 . 1 1 1 1 . . . . . . . . . + + .
Limniris pseudacorus (L.) Fuss . . . . . . . . . + . + . . . . . . . . . . . . . . . . . . . . . . . . .
Lonicera caprifolium L. . . . + . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . .
Lonicera etrusca Santi . . 1 . + . . . . . . . . . . . . . . . . + 1 . 1 . . . + . . . . + . . .
Lotus corniculatus L. . . . . . . . . + 1 . . + . . . . . . . . . . . . . . . . . . . . . . . .
Lotus dorycnium L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . .
Lotus hirsutus L. . . 1 . . . + . + . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Lycopus europaeus L. . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . .
Malus sylvestris (L.) Mill. . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . .
Mentha aquatica L. subsp. aquatica . . . . + . + . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Molinia coerulea (L.) Moench . . . . . . . . . . . . . . . + 1 . . . + . . . . . . . . . . . . . . . .
Ostrya carpinifolia Scop. . . . . . . . . . . . . . . . 1 1 + . . + + 1 + 1 + . + . . . + 1 . 1 + .
Osyris alba L. . + 2 1 1 + 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Picris hieracioides L. subsp. hieracioides . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . .
Populus nigra L. . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .
Primula vulgaris Huds. subsp. vulgaris . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . .
Prunus avium (L.) L. . . . . . . . . . . . . . . . . . . . + . . + + 1 . . . . . . . . . . . .
Prunus spinosa L. subsp. spinosa . . . . . . . . . . 3 . . . . . + 1 . . . + + + + . . . . . . 3 . . . . .
Pteridium aquilinum (L.) Kuhn subsp. aquilinum . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pulicaria dysenterica (L.) Bernh. + . . . . . . . . 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . .
Pulmonaria officinalis L. . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pyracantha coccinea M.Roem. . . . + . + . . . . 1 . 1 . . . . . . . . . . . . . . . . . . . . . . . .
Pyrus communis L. subsp. pyraster (L.) Ehrh. . . . . . . . . . . . . . . . . . + + 1 1 1 . . + . . . . . . . . . . . .
Quercus cerris L. . . . . . . . . . . . . . . . . + + + 1 . . + + . . . . . . . . . . . . .
Quercus ilex L. subsp. ilex . . . + 1 1 2 + 2 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .
Quercus pubescens Willd. subsp. pubescens . . + 1 . + + . + . . . 1 . . . . . . . . 1 1 1 . + + + + + . 1 . . . . .
Ranunculus repens L. + . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Reichardia picroides (L.) Roth . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rhamnus alaternus L. subsp. alaternus 1 2 . . . . + . . . . . . . . . . . . . . . . . . . . . 2 1 + . . . . . .
Robinia pseudoacacia L. . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Rosa canina L. . + 3 . . . . . . . . . . . 1 1 + + 1 + + + + . + . . . . . . 1 . . . . .
Rosa sempervirens L. . . . . . . . 1 1 + . . . . . . . . . . . . . . . . . . . . . . . 1 . . .
Rubia peregrina L. + . 1 1 + + + 1 2 1 . + 2 . . . . . . . . . . . . . . + 2 2 1 . . 2 . . .
Rubus species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + .
Rubus ulmifolius Schott 1 . 2 . . . . . . 2 3 2 . . . + . + . . + . . . + + . . + + 1 2 2 1 3 3 5
Salix eleagnos Scop. . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . .
Salix purpurea L. . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . .
Scirpoides holoschoenus (L.) Soják . . . . . . . . . . . 2 + . . . . . . . . . . . . . . . . . . . . . . . .
Solidago virgaurea L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . .
Spartium junceum L. . 2 . . . . 2 . . . 1 . . . . + . . . + 2 1 . . . 4 4 4 3 3 2 2 . + . . .
Stachys recta L. . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Teucrium chamaedrys L. subsp. chamaedrys . . . . . . + . . . . . . . . . . . . . . + . . . . . . + + . + . . . . .
Thymus vulgaris L. subsp. vulgaris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . .
Tommasinia altissima (Mill.) Reduron . . . . . . . . . . . . . . . . + . + . . + . + . . . . . . . . . . . . .
Tussilago farfara L. . + . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Urospermum dalechampii (L.) F.W.Schmidt . . . . . . . . . . + + . . . . . . . . . . . . . . . . . . . . . . . . .
Viburnum lantana L. . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . .
Viburnum tinus L. subsp. tinus 2 3 2 2 + 1 + + 3 2 . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vincetoxicum hirundinaria Medik. subsp. hirundinaria . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . .
Viola alba Besser subsp. dehnhardtii (Ten.) W.Becker + + . + . + + . + . . + . . . . . . . . . . . . . . . . . . . . . . . . .
Viola reichenbachiana Jord. ex Boreau . . . . . . . . . . . . . . . . . . . . . + + . . . . . . . . . . . . . .

Original data Biondi et al ., 1997 Vagge, 2002 de Bolòs, 1970
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Appendix II - Additional data

Date and locality of the relevés 
Tab. 1: San Leonino, Siena (Italy); 15 June 2018; 
43.417308° N, 11.290733° E.

Sporadic species of the relevés
Tab. 1 - Rel. 1: Ranunculus repens L. +; rel. 2: Tussi-
lago farfara L. +; rel. 5: Reichardia picroides (L.) Roth 
+; rel. 6: Carex otrubae Podp. +; rel. 7: Cruciata glabra 
(L.) C.Bauhin ex Opiz +, Carex otrubae Podp. +, Teu-
crium chamaedrys L. subsp. chamaedrys +; rel. 8: Pul-
monaria officinalis L. 1; rel. 9: Ranunculus repens L. 

+, Tussilago farfaraL. +, Carex pendula Huds. +, Pte-
ridium aquilinum (L.) Kuhn subsp. aquilinum +; rel. 
10: Cruciata glabra (L.) C. Bauhin ex Opiz 1, Limniris 
pseudacorus (L.) Fuss +, Picris hieracioides L. subsp. 
hieracioides +; rel. 11: Urospermum dalechampii (L.) 
F.W. Schmidt +, Galega officinalis L. +, Galium album 
Mill. subsp. album +, Galium mollugo L. 2, Lycopus 
europaeus L. +; rel. 12: Limniris pseudacorus (L.) Fuss 
+, Scirpoides holoschoenus (L.) Soják 2, Urospermum 
dalechampii (L.) F.W. Schmidt +, Holcus lanatus L. 
subsp. lanatus 1; rel. 13: Scirpoides holoschoenus (L.) 
Soják +.

Fig. A - TWINSPAN results showing the clusters of our dataset. Colours correspond to different areas of Italy and 
are consistent with Fig. 3 of the main text.



Specimina visa of Coriaria myrtifolia L. in Italy. 
The parts in grey are doubtful or not deciphered

Emilia-Romagna: Flora alveale (Parma), Citerna 23 
July 1919, leg. et det. M. Minio (FI052921); Flo-
ra alveale (Parma), Lesignano 23 July 1919, leg. et 
det. M. Minio (FI052922); Bologna, Monte S. Do-
nato, 25 May, 1873, leg. Marchesettidet. R. Corradi 
(FI052923); nell’appennino Parmense presso Berceto 
donde discende lungo l’alveo del Taro, s.d., leg. et 
det. G. Passerini (FI052924); Letto del torrente lungo 
la strada Ghiarre – Berceto (Appennino Parmense), 
18 June 1908, leg. et det. P. Bolzon (FI052917). Friuli 
Venezia Giulia: Trieste – Chiadino (bosco di Pini), 
May 1896, leg. et det. C. Marchesetti (FI052918); 
Trieste St. Andrea, 21 April 1868, leg. et det. C. 
Marchesetti (FI052919); Chiadino, selvatichita, July 
1871, leg. et det. C. Marchesetti (FI052920). Liguria: 
Alassio, via romana ad Albenga, 2 June 1927, leg. et 
det. Gresino (FI052901); Boschi di Lucinasco, 8 July 
1929, leg. et det. R. Corradi (FI052902); Alla Mor-
tola Ventimiglia scogli presso il mare, 10 September 
1892, leg. et det. U. Martelli (FI052903); Prov. Impe-
ria, Caravonica, 2 August 1942, leg. et det. R. Corradi 
(FI052904); San Lazzaro Reale (Prov. Imperia) nel 
fiume Impero presso Pagani, 3 August 1932, leg. et 
det. R. Corradi (FI052905); Remparts á l’est de Gênes, 
Italie, Août 1872, leg. et det. H. Groves (FI052906); 
Liguria occid. le presso le Grotte di Verzi (Loano), 21 
May 1903, leg. et det. G. Doria (FI052907); Liguria 
occid., Bordighera, in colli bus apricis, aridis, usque-
ad 700 m. alt. solo calcareo, 14 April and 16 May 
1904, leg. et det. C. Bicknell et L. Pollini (FI052908); 
Liguria occid., Bordighera, November 1910, leg. et 
det. C. Bicknell (FI052909); Italia, Genovesato, April 
May 1863, leg. et det. Figari (FI052910); Capo delle 
Mele, Liguria occ., 1 June 1873, leg. et det. A. Pic-
cone (FI052911); Spotorno, Liguria occ., 23 April 
1867, leg. et det. A. Piccone (FI052912); Civezza 
vicino a Porto Maurizio, 18 February 1872, leg. et 
det. Ricca (FI052913); Genova, presso la Torrazza, 
17 May 1896, leg. et det. G. Doria (FI052914); In 
silvae (Bosco di Pini), 1899, leg. et det. M. Spencer 
(FI052915); Aux alentours d’Evigno, à env. 14 km de 
Diano Marina, commune du littoral méditerranéen, à 

l’est d’Imperia (Italie, prov. Imperia, Ligurie), étage 
des collines, coteau sec, sur calcaire, May 1993, leg. 
et det.G. Van Buggenhout (FI052916); Val Bisagno 
alla Scoffera, 2 June 1959, leg. et det. R. Cucini (SIE-
NA); Forte di Quezzi, April and May 1930, leg. et 
det. R. Cucini (SIENA); Bordighera, Liguria, 4 April 
1840, leg. et det. C. Bicknell (RO); Nel greto del Bi-
sagno, Genova, 20 August 1958 leg. et det. G. Lusina 
(RO); La mortola, Imperia, 11 May 1988, leg. et det. 
A. Gentile (GE); Bordighera, 13 May 1886, leg. et 
det. C. Bicknell (GE); Capo Mele, sotto il faro, Savo-
na, Liguria occ., 6 March 1975, leg. et det. S. Pecce-
nini (GE); Spotorno, Liguria occ., 23 April 1867, leg. 
et det. A. Piccone (TO); Capo delle Mele, Liguria oc-
cid., 1 June 1893, leg. et det. F. Negri (TO); Albenga, 
foce della Centa, Liguria di Ponente, 28 May 1892, 
leg. et det. Dott. Belli e Ferrari (TO); Colli di Ge-
nova, April 1863, leg. et det. XXX (TO); Badalucco 
(Imperia), salendo alla Madonna della Neve, boschi, 
27 July 1957, leg. et det. Mondino, Ariello (TO); Nei-
monti a Diano Marina, Liguria occ., 20 July 1888, 
leg. et det. E. Ferrari (TO); Finale marina, nei dumeti 
sulla Capra-Zoppa, Liguria occ., August 1868, leg. et 
det. G. Gibelli (TO); Bordighera, Liguria occ, in col-
libus apricis, aridis, usque ad 700 m, solo calcareo, 
14 April et 16 May 1904, leg. et det. C. Bicknell et L. 
Pollini (TO); Vendone, Savona, 400 m, 12 June 2001, 
leg. et det. Angelo Pareto (TO); Ceriale Panoramica, 
Savona, 150 m, 14 March 2001, leg. et det. Angelo 
Pareto (TO); Neipressi di Evigno in testa alla valle 
del torrente S. Pietro, Diano Marina, zona umida, bo-
sco a Quercus pubescens e Ostrya carpinifolia), 15 
July 1993, leg. et det. Siniscalco, Barni (TO); Valle 
d'Oneglia (frequente nelle selve), July 1894, leg. et 
det. Burnat et Gremli (TO); In rupibus coll. Prope 
Oneliam [Oneglia, Imperia, Liguria], 1816 leg. et det. 
s.c. (TO); In collibus genuensibus all’Oreggina [to-
day Oregina, neighborhood of Genova], may 1855, 
leg. Gennari (TO); Ad sepesprope Finale, 10 XXX 
1849, leg. et det. s.c. (TO). Toscana: Lago di San Le-
onino, Castellina in Chianti, Siena, 5 July 2019, leg. 
et det. G. Bonari (SIENA). Sicilia: In fruticetis mari-
timis an sponte? Palermo 1886, leg. et det. Lojacono 
(FI052925). Italia: Italia media e meridionale, s.d., 
leg. et det. Covati (TO).
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Fig. B - Map of the specimina visa of Coriaria myrtifolia in Italy retrieved in six Italian herbaria (FI, GE, MSU, RO, 
SIENA, TO). Data in the literature are not reported in the map.
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