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Abstract
The association Junco capitati-Isoëtetum histricis Braun-Blanquet 1936 was described in North-Western Tunisia. During the almost one hundred 
years after the its typification, the name of this association was applied to plant communities of several different localities in Europe (Portugal, Spain, 
Italy and Crete Island) and North-Africa. The aim of this research was to verify whether the application of this name have drifted the original idea. 
We collected 110 phytosociological relevès and processed them basing on semi-supervised fuzzy classification and indirect gradient (chorological) 
analysis. A clear floristic and chorological pattern, with East-Western variations, emerged from the analysis. We disentangled the concept of Junco 
capitati-Isoëtetum histricis identifying among the communities referred to this name three new associations, Junco sorrentinii-Isoëtetum histricis, 
Sileno laetae-Isoëtetum histricis, Isoëtetum siculae-histricis, and different subassociations.

Key words: chorology, Habitat Directive, Habitat 3120 and 3170, Junco capitati-Isoëtetum histricis, Mediterranean temporary ponds, semi-super-
vised fuzzy classification, syntassonomy.

Introduction

The association Junco capitati-Isoëtetum histricis 
was described in North-Western Tunisia, close Melou-
la, on yellow partially decalcified marl (Braun-Blan-
quet, 1936). It was referred to Isoëtion, an alliance of 
the class Isoëto-Nanojuncetea including pioneer annu-
al and dwarf perennial ephemeral isoetid communities 
on periodically flooded bare soils with a circum-Medi-
terranean distribution under Thermomediterranean and 
Mesomediterranean bioclimates (Biondi et al., 2014). 

The high conservation interest of Isoëtion communi-
ties has been long recognized since they were defined 
as ‘‘a floristical jewl’’(Braun-Blanquet, 1936). They 
are considered as indicators of habitats of conservation 
concern in the Habitat Directive, namely 3120 - Oligo-
trophic waters containing very few minerals, generally 
on sandy soils of the West Mediterranean, with Iso-
etes spp. and 3170* – Mediterranean temporary ponds 
(Bagella et al., 2007; Biondi & Blasi, 2009; Gigante 
et al., 2016; Serrano et al., 2017; Bagella & Podani, 
2017; Bagella et al., 2018). Based on the available in-
formation, these habitats were assessed as VU in the 
European Red List of Habitats basing based on criteria 
C/D1 for EU28 and EU28+, which is an optimistic as-
sessment because limited by the lack of data on long 
historical trend in quantity and quality (Gigante et al., 
2018). A detailed knowledge and classification of Isoë-
tion communities at all the taxonomic levels and of 
their distribution is relevant to ensure the conservation 
of all of them.

The aim of this research was to verify how much, 
during the almost one hundred years from the typi-
fication of the association Junco capitati-Isoëtetum 
histricis, this name was applied and whether the com-
munities referred to it have drifted the original idea 
becoming  too wide in term of floristic composition 
in contrast with the modern definition of association 
(Biondi, 2011).

Material and methods

Data collection
A literature survey was conducted to find papers 

containing phytosociological relevé referred to the 
association Junco capitati-Isoëtetum histricis. First, 
journal articles were searched in Google Scholar using 
the key words Junco capitati-Isoëtetum histricis and 
Isoëtes histrix. Then, the bibliographies of the articles 
thus found were used to search for additional sources. 

The relevé data were assembled into a composite 
matrix such that plant nomenclature was standard-
ized according to the Catalogue of life online database 
(Roskov et al., 2018) except for the genus Isoëtes for 
which we followed Bagella et al. (2015).

Bioclimatic indices and ecological characteristics of 
species

In order to evaluate the climatic conditions of the 
sites in which the relevé were carried out the follow-
ing bioclimatic indices, using worldclim data (version 
1.4) (Hijmans et al., 2005), have been calulated: the 
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Positive temperature (Tp), the Annual Ombrothermic 
Index (Io), the Continentality Index (Ic) and the Bi-
monthly Summer Ombrothermic Index (Ios2) (for de-
tails see Rivas-Martínez, Sáenz & Penas, 2011). 

In order to evaluate ecological variation and corolog-
ical aspects, the relative Ellenberger indicators (Pign-
atti et al., 2005) and the areal distribution (Euro+Med 
2006) were associated to each species (Appendix I).

Statistical analysis
Cluster analysis

The relevé were classified in two steps (De Cáceres 
et al., 2015): (i) “plot-based classification” as a semi-
supervised fuzzy classification (De Cáceres et al., 
2010a), of the vegetation plots, to identify associations 
and subassociations; (ii) type-based classification, as a 
hierarchical classification (percentage difference, alias 
Bray-Curtis, and the UPGMA link) of the clusters (ob-
tained by step I) x species frequency matrix.

The semi-supervised fuzzy classification is based 
on a multivariate reference space (kept fixed during 
the classification) made up of validly published as-
sociations and subassociations. During the iterations 
the relevés according to the degree of similarity may 
be assigned to the fixed clusters or (if dissimilar from 
the fixed clusters) form new clusters (mobile clusters) 
occupying new sectors of the multivariate space (new 
associations and/or subassociations) (De Cáceres et 
al., 2010a). The setting of the semi-supervised fuzzy 
classification is shown in Tab. 1. The abundance veg-
etation data (Braun-Blanquet scale) were converted 
to the van der Maarel scale (Maarel van der, 1979) 
and hellinger transformed (Legendre & Gallagher, 
2001).

 According to Wiser & De Cáceres, (2013), we ob-
tained a crisp and final classification of the relevés on 
the basis of their fuzzy membership values. Relevés 
having fuzzy membership value:   ≥0.5 were cleared 
attributed to a cluster; <0.5 were not cleared assigned 
to a cluster and considered ‘transitional’; ≥ 0.5 in the 
Noise class (NC) indicate ‘outliers’.
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Indicator Species Analyisis 
In order to identify diagnostic species linked to one 

association or subassociation and species with wide 
ecological or chorological features, the modified Indi-
cator Species Analysis (ISA) was applied (De Cáceres 
et al., 2010b). ISA was based on phi coefficient (Chytrý 
et al., 2002). Among the species considered character-
istics of the Isoëto-Nanojuncetea class  according to 
Bagella & Caria (2012) (see Appendix I) those with phi 
> 0.4 (p<0.05) were considered as indicator species. 

Indirect analysis of the gradient
The identification of the floristic variation gradients 

was based on a Principal Coordinate Analysis (PCoA) 
of the percentage differences dissimilarity matrix of the 
clusters (ob tained by step I) x species frequency data. 

Correlations between PCoA axis, mean bioclimatic 
indices, mean Ellenberg values and mean geographic 
distribution of clusters were calculated and tested. For 
mean Ellenberg and  geographic distribution the modi-
fied permutation test (Zelený & Schaffers, 2012) was 
used.

All analyses were performed in R language (R Core 
Team, 2012), using the 'vegclust' (De Cáceres et al., 
2010a) and the ‘vegan’ (Oksanen et al., 2016) packages.

Results

The name Junco capitati-Isoëtetum histricis was 
used to indicate plant communities located in differ-
ent areas of the Mediterranean basin (Fig. 1): Tunisia 
(Braun-Blanquet, 1936), Portugal and SW Spain (Rud-
ner, 2004); Crete (Gradstein & Smittenberg, 1977) and 
Apulia (Ernandes et al., 2017).

According to the bioclimatic classification of Rivas-
Martínez et al. (2011) the sites belong to the Medi-
terranean macrobioclimate, lower Mesomediterranean 
to upper thermomediterranean thermotypes and lower 
dry to lower subhumid ombrotypes. The bioclimatic 
indices and diagnoses are summarized in Tab. 2.

The data-set included 110 relevé (Tab. 3) and 170 spe-

Tab. 1 - Setting of the semi-supervised fuzzy classification (De Cáceres et al., 2010a) for 'Plot-based classification'.
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ogy, Central-East (CE) to Central-West (CW) Medi-
terranean basin. The clusters 1-7 are characterized by 
species of the Isoëto-Nanojuncetea class present in 
Tn-Tunisia, Ma-Morocco, Ag-Algeria, Co-Corsica, 
Hs-Spain and Lu-Portugal (CW Mediterranean basin). 
The clusters 8-13 are characterized by species of the 
Isoëto-Nanojuncetea class present in Tu-Turkey, Gr-
Greece, Ae-East (CE Mediterranean basin). 

The PCoA2 axis (Fig. 2B) separated the clusters 2-3 
from all the others belonging to the group 2. The cor-
related factors is the light (L Ellenberg indicator).

Out of 30 species of the Isoëto-Nanojuncetea class 
and 8 geographic  differentials present in the relevès, 
31 are of diagnostic value (phi ≥ 0.4; p < 0.05) (Tab. 5).

Syntaxonomic proposal
Basing on the results of cluster analysis and accord-

ing to the different chorological and bioclimatic pat-
terns, new syntaxa, with original floristic combinations 
in respect to Junco capitati-Isoëtetum histricis Braun-
Blanquet 1936, were recognized. The syntaxonomic 

cies of which 30 considered characteristic of the Isoëto-
Nanojucetea class (Appendix I).

The 'plot-based classification' allowed to classify 67 
phytosociological relevès (fuzzy memberhisp value ≥ 
0.5) in 12 clusters. The remaining were ’transitional’.

The 'type-based classification' produced a dendro-
gram presenting two main groups (Fig 2A): the first 
included the clusters (1-7) from Tunisia, SW Spain and 
Portugal and Crete, the second the clusters (8-9,11-13) 
from Apulia (S-Italy). Indirect Gradient Analysis iden-
tified two main trends that account for 45% of total 
variation (PCoA1 axis = 30% and PCoA2 axis = 15%). 

Out of six bioclimatic indices, four were significantly 
correlated with PCoA axis. Among the Ellenberg value 
only Light (L) was significantly correlated with PCoA 
axis, while geographic composition plot value were 
generally well correlated (Tab. 4, Fig. 2B).

The PCoA1 axis (Fig. 2B) separated the clusters 8-13, 
left side (group 2 of the dendrogram) and 1-7, right side 
(group 1 of the dendrogram). The correlated factors are 
Ios2 and Ic, decreasing along the axis and the chorol-

Fig. 1 - Location of the sites in which plant communities were referred to the association Junco capitati-Isoëtetum histricis. 1- 
Tunisia (Braun-Blanquet, 1936); 2 - SW Spain (Rudner, 2004); 3 - Portugal (Rudner, 2004); 4 - Crete (Gradstein & Smittenberg, 
1977)1978; 5 - Italy (Apulia) (Ernandes et al., 2017).

Tab. 2 - Bioclimatic characteristics of the sites in which plant communities referred to the association Junco capitati-Isoëtetum 
histricis were described.
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Fig. 2 - Classification and Indirect Gradient Analysis of the relevés referred to the association Junco capitati-Isoetetum histricis. 
A) Dendrogram (“type based classification”) of the cluster obtained by the fuzzy semi-supervised classification (‘plot based classi-
fication’). B) PCoA plot of the (percentage differences dissimilarity matrix) square root frequency clusters data obtained by fuzzy 
semi-supervised classification. Arrows represent the vectors fitted for the variables correlated to the PCoA1 and PCoA2 axes (see 
Tab. 3). Bioclimatic indices (Rivas-Martínez et al., 2011):  Ic-Continentality index, Io-Ombrothermic index, Ios2-Bimontly sum-
mer ombrothermic index, Tp-Positive temperature index. Ellenberg indicator values (Pignatti et al. 2005): L-light. Geographic 
distribution (from Euro+Med, 2006): AE- East Aegean Islands, Ag- Algeria, Co- Corsica, Gr- Greece (without Crete and AE), 
Hs- Spain, Lu- Portugal, Ma- Morocco, with Spanish Territories, Tu- Turkey (without AE). Numbers represent the 12 associa-
tions and subassociations identified by the “plot based classification”: 1-Junco capitati-Isoëtetum histricis juncetosum capitati, 2 
and 3-Junco capitati-Isoëtetum histricis radioletosum linoidis, 6-Junco capitati-Isoëtetum histricis isolepidetosum pseudosetaceae, 
4-Junco sorrentinii-Isoëtum histricis, 5-Sileno laetae-Isoëtetum histricis, 7-Isolepido cernuae-Isoëtetum histricis, 11 and 13-Isoëte-
tum siculae-histricis isoëtosum siculae, 12-Isoëtetum siculae-histricis pleurochetetosum squarrosae, 8-Isoëtetum siculae-histricis 
cheiloteletosum chloropi, 9-Isoëtetum siculae-histricis solenopsietosum laurentiae.

Tab. 3 -  Sources of the data-set attributed to the association 
Junco capitati-Isoëtetum histricis.

Tab. 4 -  Indirect Gradient Analysis results. Significant corre-
lation between PCoA axis scores and the bioclimatic indices 
of the sites, mean Ellenberg plot values and mean Geogra-
phic composition plot values.

classification with the relative diagnostic species as 
identified by ISA are summarized in the synoptic table 
(Tab. 4) and described below.

JUNCO SORRENTINII-ISOËTETUM HISTRICIS Ba-
gella, Biondi & Pesaresi ass. nova hoc loco

Holotypus: Relevé N° 49 of Table 10 in Rudner (2004).
Group number 4 (Tab. 5 and Fig. 2).
Diagnostic species: Juncus sorrentinii, Exaculum 

pusillum, Lotus subbiflorus, Silene laeta. 
Short description: The analysis pointed out that 

some of the relevé from Campo de Gibraltar (SW 
Spain) referred to Junco capitati-Isoëtetum istricis 
(Rudner, 2004) have their own originilaty related to 
the presence of CW Mediterranean species such Jun-
cus sorrentini, Exaculum pusillum, Lotus subbiflorus, 

and Silene laeta. The presence of J. sorrentinii, species 
threatened because very rare and reduced to few popu-
lations (de Bélair, 2010), makes these communities of 
conservation concern. On the basis of these observa-
tions the new association Junco sorrentinii-Isoëtetum 
histricis was established.

Ordered phytosociological table: Tab. 6.
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Tab. 5 - Synoptic frequency table (percentage) of Isoëtes histrix communities. In gray the diagnostic species (phi >= 0.4; p < 0.05).
Group number : 1-Junco capitati-Isoëtetum histricis juncetosum capitati, 2 and 3-Junco capitati-Isoëtetum histricis radioletosum li-
noidis, 6-Junco capitati-Isoëtetum histricis isolepidetosum pseudosetaceae, 4-Junco sorrentinii-Isoëtetum histricis, 5-Sileno laetae-
Isoëtetum histricis, 7-Isolepido cernuae-Isoëtetum histricis, 11 and 13-Isoëte tum siculae-histricis isoëtosum siculae, 12-Isoëtetum 
siculae-histricis pleurochetetosum squarrosae, 8-Isoëtetum siculae-histricis cheiloteletosum chloropi, 9-Isoëtetum siculae-histricis 
solenopsietosum laurentiae.
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Tab. 6 - Junco sorrentinii-Isoëtum histricis ass. nova hoc loco (holotypus relevé n. 49 of Table 10 in Rudner, 2004). Group number 
4 of Fig. 2 and Tab. 5 in the paper.

SILENO LAETAE-ISOËTETUM HISTRICIS Bagella, 
Biondi & Pesaresi ass. nova hoc loco

Holotypus: Relevé N° 18 of Table 10 in Rudner 
(2004).

Group number 5 (Tab. 5 and Fig. 2)
Diagnostic species: Silene laeta, Eleocharis multi-

caulis, Juncus hybridus.
Short description: Some of the relevé from 

Campo de Gibraltar (SW Spain) referred to Junco 
capitati-Isoëtetum histricis, although in a transitional 
form towards the association Pulicario-Agrostietum 
(Rudner, 2004), have their own originilaty related to 
the presence of CW Mediterranean species, such as 
Silene laeta. On the basis of these observations the 
new association Sileno laetae-Isoëtetum histricis was 
established.

Ordered phytosociological table: Tab. 7.

JUNCO CAPITATI-ISOËTETUM HISTRICIS Br.-Bl. 
1936 
JUNCETOSUM CAPITATI Bagella, Biondi & Pesaresi 
subass. nova hoc loco

Holotypus: Relevé in Braun-Blanquet (1936) p. 9
Group number 1 (Tab. 5 and Fig. 2)

ISOLEPIDETOSUM PSEUDOSETACEAE Bagella, 
Biondi & Pesaresi subass. nova hoc loco

Holotypus: Relevé N° 39 of Table 10 in Rudner 
(2004).

Group number 6 (Tab. 5 and Fig. 2)
RADIOLETOSUM LINOIDIS Bagella, Biondi & Pe-
saresi subass. nova hoc loco 

Holotypus: Relevé  26 of Table 8 in Rudner (2004).
Group numbers 2-3 (Tab. 5 and Fig. 2)
Diagnostic species: Illecebrum verticillatum, Ci-

cendia filiformis, Solenopsis laurentia (subass. junc-
etosum capitati); Radiola linoides, Acis autumnalis, 
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Tab. 7 - Sileno laetae-Isoëtetum histricis ass. nova hoc loco (holotypus relevé n.18 of Table 10 in Rudner, 2004). Group number 5 
of Fig. 2 and Tab. 5 in the paper.

and Lotus parviflorus (subass. radioletosum linoidis); 
Isolepis pseudosetacea  (subass. isolepidetosum pseu-
dosetaceae).

Short description: The relevé from North-Western 
Tunisia, close Meloula, where the association Junco 
capitati-Isoëtetum histricis was de scribed (Braun-
Blanquet, 1936) is here used to describe the new sub-

association juncetosum capitati.
The analysis pointed out that some of the relevé from 

Serra de Monchique (Portugal) referred to Junco capi-
tati-Isoëtetum histricis (Rudner, 2004) have their own 
originilaty. The same for the relevè from Campo de 
Gibraltar (SW Spain) referred to Junco capitati-Iso-
ëtetum histricis with elements of Helianthemetalia and 
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Tab. 8 - Junco capitati-Isoëtetum histricis Br.-Bl. 1936  (holotypus relevè of p: 9 in Braun-Blanquet (1936); juncetosum capitati 
subass. nova hoc loco (holotypus relevè of p: 9 in Braun-Blanquet (1936), group number 1 of Fig. 2 and Tab. 5 in the paper; radio-
letosum linoidis subass. nova hoc loco (holotypus relevè n. 26 of tab. 8 in Rudner, 2004), group number 2 and 3 of Fig. 2 and Tab. 
5 in the paper; isolepidetosum pseudosetaceae subass. nova hoc loco (holotypus relevè n. 39 of tab. 10 in Rudner, 2004), group 
number 6 of Fig. 2 and Tab.5 in the paper.

to Junco capitati-Isoetetum histricis (Rudner, 2004). 
The relevé from Serra de Monchique were referred to 

the new subassociaton radioletousm linoidis and those 

from Campo de Gibraltar to the new subassociation 
isolepidetosum pseudosetaceae.

Ordered phytosociological table: Tab. 8.
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ISOËTETUM SICULAE-HISTRICIS Bagella, Biondi 
& Pesaresi ass. nova hoc loco 

Holotypus: Relevé N° 98  of Table 4 in Ernandes et 
al. (2017)
ISOËTOSUM SICULAE Bagella, Biondi & Pesaresi 
subass. nova hoc loco 

Holotypus: Relevé N° 98 of Table 4 in Ernandes et 
al. (2017)

Group numbers 13, 11 (Tab. 5 and Fig. 2)
PLEUROCHETETOSUM SQUARROSAE (Ernandes, 
Gigante, Beccarisi, Marchiori, Venanzoni & Zuccarello 
2017) Bagella, Biondi & Pesaresi comb. nov. hoc loco

Holotypus: Relevé N° 96 of Table 4 in Ernandes et 
al. (2017)

Basionym: Junco capitati-Isoëtetum histricis Br.-Bl. 
1936 pleurochetetosum squarrosae Ernandes, Gigante, 
Beccarisi, Marchiori, Venanzoni & Zuccarello 2017 
(Ernandes et al., 2017, Plant Sociology 54(2): 27)

Group number 12 (Tab. 5 and Fig. 2).
CHEILOTELETOSUM CHLOROPI (Ernandes, Gi-
gante, Beccarisi, Marchiori, Venanzoni & Zuccarello 
2017) Bagella, Biondi & Pesaresi comb. nov. hoc loco

Holotypus: Relevé N° 175 of Table 4 in Ernandes 
et al. (2017)

Basionym: Junco capitati-Isoëtetum histricis Br.-Bl. 
1936 pleurochetetosum squarrosae Ernandes, Gigante, 
Beccarisi, Marchiori, Venanzoni & Zuccarello 2017 
(Ernandes et al., 2017, Plant Sociology 54(2): 29)

Group number 8 (Tab. 5 and Fig. 2)
SOLENOPSIETOSUM LAURENTIAE (Ernandes, Gi-
gante, Beccarisi, Marchiori, Venanzoni & Zuccarello 
2017) Bagella, Biondi & Pesaresi comb. nov. hoc loco

Holotypus: Relevé N° 53 of Table 4 in Ernandes et 
al. (2017)

Basionym: Junco capitati-Isoëtetum histricis Br.-Bl. 
1936 pleurochetetosum squarrosae Ernandes, Gigante, 
Beccarisi, Marchiori, Venanzoni & Zuccarello 2017 
(Ernandes et al., 2017, Plant Sociology 54(2): 29)

Group number 9 (Tab. 5 and Fig. 2)
Diagnostic species: Isoëtes sicula (I. subinermis) 

and Lotus angustissimus (subass. isoëtosum siculae); 
Solenopsis laurentia, Agrostis salmantica and Centau-
rium maritimus (subass. solenopsietosum laurentiae); 
Cheilotela chloropus, Riccia crozalsii, Romulea colum-
nae, Serapias lingua and Ranunculus paludosus (sub-
ass. cheiloteletosum chloropus); Pseudoscleropodium 
purum, Pleurochaete squarrosa, and Eurhynchium 
striatum (subass. pleurochetetosum squarrosae).

Short description: The relevés from Apulia were 
referred to three subassociatinos of Junco capitati-Iso-
ëtetum histricis described by (Ernandes et al., 2017): 
pleurochetetosum squarrosae, cheiloteletosum chlo-
ropi, and solenopsietosum laurentiae. The analysis 
pointed out an original specific composition for this 
group of relevés. Because the geographic position, 
several CW-Mediterranean species of the Isoëto-Nano-
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Tab. 9 - Isoëtetum siculae-histricis ass. nova hoc loco  (Relevé N° 98  of Tab. 4 in Ernandes et al., 2017); isoëtosum siculae subass. 
nova hoc loco (Relevé N° 98  of Tab. 4 in Ernandes et al., 2017), group number 11 and 13 of Fig. 2 and Tab. 5; pleurochetetosum 
squarrosae (Ernandes, Gigante, Beccarisi, Marchiori, Venanzoni & Zuccarello 2017) Bagella, Biondi & Pesaresi comb. nov. hoc 
loco (holotypus Relevé N° 96 of Tab. 4 in Ernandes et al., 2017), group number 12 of Fig. 2 and Tab. 5; cheiloteletosum chloropi 
(Ernandes, Gigante, Beccarisi, Marchiori, Venanzoni & Zuccarello 2017) Bagella, Biondi & Pesaresi comb. nov. hoc loco (holoty-
pus Relevé N° 175 of Tab. 4 in Ernandes et al., 2017), group number 8 of Fig. 2 and Tab. 5; solenopsietosum laurentiae (Ernandes, 
Gigante, Beccarisi, Marchiori, Venanzoni & Zuccarello 2017) Bagella, Biondi & Pesaresi comb. nov. hoc loco (Relevé N° 53 of Tab. 
4 in Ernandes et al., 2017), group number 9 of Fig. 2 and Tab. 5.
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Tab. 10 - Isolepido cernuae-Isoëtetum histricis ass. nova hoc 
loco  (holopypus Relevé N° 5 of Table 8 in (Gradstein & 
Smittenberg, 1977). Group number 7 in Fig. 2 and Tab. 5 in 
the paper.

juncetea such as Illecebrum verticillatum and Radiola 
linoides (diagnostic of the association Junco capitati-
Isoëtetum histricis) were absent. The two species Iso-
ëtes subinermis and Lotus angustissimus were instead 
always present in Ernandes et al. (2017). Isoëtes su-
binermis Cesca & Peruzzi 2001 (name also confirmed 
in Peruzzi et al. (2003) and Bagella et al. (2015)) is 
considered synonym of Isoëtes sicula Tod. (Bartolucci 
et al., 2018). On the basis of these observations the 
new association Isoëtetum siculae-histricis was estab-
lished and the three subassociations described for Jun-
co capitati-Isoëtetum histricis (Ernandes et al., 2017) 
were referred to this new association. 

Ordered phytosociological table: Tab. 9.

ISOLEPIDO CERNUAE-ISOËTETUM HISTRICIS 
Bagella, Biondi & Pesaresi ass. nova hoc loco

Holotypus: Relevé N° 5 of Table 8 in Gradstein & 
Smittenberg (1977)

Group number 7 (Tab. 5 and Fig. 2)
Diagnostic species: Isolepis cernua and Serapias 

lingua. 
Short description: The analysis pointed out that 

some of the relevé from Crete referred to Junco capi-
tati-Isoëtetum histricis (Gradstein & Smittenberg, 
1977) have their own originilaty mainly related to the  
absence of W-Mediterranean species such Cicendia 
filiformis (Bazos & Yannitzaros, 2004) and  Illecebrum 
verticillatum (Dimopoulos et al., 2016), diagnostic of  
for Junco capitati-Isoëtetum histricis. On the basis of 
these observations the new association Isolepido cern-
uae-Isoëtetum histricis was established.

Ordered phytosociological table: Tab. 10.

Discussions and conclusions

The vegetation with Isoëtes histrix and Juncus capi-
tatus from different localities of the Mediterranean 
basin until now referred to the association Junco capi-
tati-Isoëtetum histricis Braun-Blanquet 1936 presents 
a clear floristic and chorological pattern, with East-
Western variations. At local level the ecological fac-
tors are also relevant. 

CW-Mediterranean species such as Exaculum pusil-
lum, the rare and threatned Juncus sorrentinii, Isolepis 
pseudosetacea, Lotus subbiflorus, Silene laeta, Illece-
brum verticillatum, Agrostis salmantica, Juncus pyg-
maeus, Chaetopogon fasciculatus frequent in the Ibe-
rian peninnsula and North Africa decreasing moving to 
E-Italy and Creete. 

Chorological analysis on the species of the Isoëto-
Nanojuncetea class, validated the results of cluster 
analysis performed on the entire matrix. This con-
firmation is particularly relevant because the cluster 

analysis could be distorted because the low number 
of species of the Isoëto-Nanojuncetea class (18%) in 
comparison to the high (82%) and variable presence of 
species of other vegetation classes, particularly Heli-
anthemetea guttati Rivas Goday et Rivas-Mart. 1963.

We disentangled the concept of Junco capitati-Iso-
ëtetum histricis identifying among the communities 
referred to this name three new associations: Junco 
sorrentinii-Isoëtetum histricis, Sileno laetae-Isoëtetum 
histricis, Isoëtetum siculae-histricis. Moreover inside 
the association Junco capitati-Isoëtetum histricis we 
recognized three subassociations: juncetosum capitati, 
isolepidetosum pseudosetaceae, and radioletosum li-
noidis. Finally the three subassociations of  Junco cap-
itati-Isoëtetum histricis, pleurochetetosum squarrosae, 
cheilotetosum chloropi, and solenopsietosum lauren-
tiae, described by Ernandes et al. (2017), were moved 
to the new association Isoëtetum siculae-histricis. 

Our findings allowed to describe new associations 
and subassociations mainly founded on chorology and 
synchorology evidences.
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Appendix I: Species of the class Isoëto-Nanojuncetea according to Bagella & Caria (2012) and their geographic 
distribution (from Euro+Med, 2006).


