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Abstract

Salt marshes are among the most peculiar and fascinating environments in the Mediterranean and
Euro-Atlantic regions. This study focuses on the perennial plant communities that belong to the
Salicornietea fruticosae class and are linked to soils that are temporarily flooded or not affected by
submersion. The study investigates the most relevant literature data on perennial salt marsh vegetation
published by scholars over the last century, as well as numerous unpublished relevés. The vegetation
was analyzed according to the Braun-Blanquet method and following physiognomic and floristic
classifications. Each syntaxon treated has been reported with the correct name, synonyms,
nomenclature type, characteristic and differential species, structure and ecology, and geographical
distribution. Within the Salicornietea fruticosae class, 187 syntaxa were analyzed, of which 161
associations, 22 alliances, and 4 orders. This study proposes several new syntaxa and nomenclatural
changes, including 27 corrected names, 25 lectotypes, 21 new associations, 5 new names, 3 modified
names, 5 new status, and one new alliance. The results obtained provide a complete overview of the
phytosociological class at issue. Phytosociological studies such as this have huge potential to improve
understanding of ecosystem dynamics, further leading to more targeted actions to improve its
conservation.
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Introduction

One of the most peculiar, selective, and interesting habitats in Mediterranean and Euro-Atlantic
territories is represented by salt marshes and brackish wet depressions periodically subject to
submersion phenomena. These highly biotically specialized environments host vegetation in which
succulent species with leaves reduced to small fleshy scales are at their optimum. The plants
belonging to the Salicornioideae subfamily of the Amaranthaceae family have a mainly shrubby or
sometimes herbaceous habit. These plants have adapted to the high salinity of the soil by developing
aqueous tissues that accumulate considerable concentrations of salts, especially chlorides. The
species of Salicornioideae that occur most frequently in these brackish environments belong to the
genera Salicornia, Sarcocornia, Arthrocnemum, Halocnemum, Halopeplis, and Microcnemum, which
in many cases play a physiognomically dominant role within this vegetation. In addition, several other
halophytes belonging to the genera Salsola, Suaeda, Atriplex, Halimione, Limonium, Limoniastrum,
Puccinellia, Thinopyrum, Juncus, Artemisia, etc. are well represented in the plant communities linked
to these brackish environments. Habitats colonized by these halophytes generally show a diverse
origin and can be located along the coast or in inland continental areas. Coastal marshes, salt pans,
retrodunal depressions, estuaries and deltas, reclamation channels, lagoons, salt lakes, sebkhets,
chotts, schorres, etc., are worth mentioning. Plant communities that grow in brackish habitats are
distributed around the depressions in wide belts. They are closely related to specific environmental
factors such as the period of submersion, salt concentration, soil texture, substrate nature, organic
material on the surface, bioclimatic conditions, tidal fluctuations, and more. Within this halophilous
vegetation, two main types of plant communities can be identified, which differ markedly in floristic,
ecological, structural and phenological features. The most widespread and physiognomically more
eye-catching vegetation type is the perennial shrub, often mixed with hemicryptophytes, dominated
by succulent plants, grasses, and sea-lavender. The other vegetation type is strictly annual and is
dominated by therophyte glassworts. These plants are very ephemeral and can only be observed in
the summer and fall.

This study focuses exclusively on the perennial plant communities linked to temporarily flooded soils
or sometimes never affected by submersion. These plant communities represent permanent and stable
vegetation over time, which are considered climatophilous and can be referred to as permaseries,
according to the dynamic-catenal phytosociology notions presented by Rivas-Martinez (2005). Based
on literature data, the first botanist pioneers who investigated the halophilous vegetation of salt
marshes were Kiihnholtz-Lordat (1923) in the Gulf of Lyon (Mediterranean coast), Emberger &
Regnier (1926) for the Atlantic coast of Morocco, Kiithnholtz-Lordat (1927) in the French Atlantic
coast, and Braun Blanquet (1928) in southern France. These authors described various associations,
which are sometimes valid, and others represent “nomina nuda’ from a nomenclatural viewpoint. A
first syntaxonomical arrangement was proposed by Braun-Blanquet (1931), who described for
Languedoc (France) the order Salicornietalia by including three alliances (7hero-Suaedion,
Salicornion and Staticion-galloprovincialis), each grouping several associations. These syntaxa are
all invalid names since they are only listed without reporting relevés and specific diagnosis. Later,
this arrangement was revived and updated by Braun-Blanquet (1933), who validated all the syntaxa
described in his previous paper, including associations unpublished or described by other authors for
several Mediterranean territories. In particular, the author proposed a single order that included annual
associations belonging to the Thero-Salicornion (=Thero-Suaedion), as well as perennials
associations linked to humid soils that he attributed to Salicornion fruticosae. Those located on dry
soils were referred to as Staticion galloprovincialis. All syntaxa treated in this paper are validly
published according to the International Code of Phytosociological Nomenclature (ICPN).

Horvatic (1934) made a relevant contribution by reporting the occurrence of Salicornietum fruticosae
and describing a new alliance named Staticion dalmaticum in Croatia. This new alliance includes two
new associations that are clearly ascribable to Salicornetalia fruticosae. Additionally, a third



association located in rocky coastal environments must be attributed to Crithmo-Limonietalia, as
Braun-Blanquet (1933) highlighted. Later, Frei (1937) presented the results of a vegetation
investigation of the Sicilian salt marshes, quoting some associations already described by Braun-
Blanquet (1933), and this represents the first phytosociological paper regarding the Italian territory.
The plant communities of salt marshes in Romania were examined by Topa (1939), who was the first
to describe a new phytosociological class named Puccinellio-Salicornietea. However, the name of
this class must be rejected since, according to Mucina et al. (2016), it groups associations currently
belonging to three different classes, such as Festuco-Puccinellietea Sod ex Vicherek 1973,
Salicornietea fruticosae Br.-Bl. & Tx. ex A. & O. de Bolos in A. de Bolos 1950 and Kalidietea foliati
Mirkin et al. ex Rukhlenko 2012. The Puccinellio-Salicornietea included three distinct orders:
Juncetalia, Halostachyetalia, and Salicornietalia. In particular, the Juncetalia order is referred to as
that of Braun-Blanquet (1931), including two alliances: Puccinellio-Staticion gmelini Topa 1939 and
Juncion maritimi Br.-Bl. 1931, in which he validly described several new associations. Therefore, the
three higher rank syntaxa are validated. The Halostachyetalia is an illegitimate name because it lacks
reference to any alliance. Regarding the associations included in this order, they must be referred to
the Halimionetalia verruciferae Golub et al. 2001 belonging to the Kalidietea foliate class. Finally,
in the Salicornietalia, Topa (1939) includes only associations that belong to the Thero-Salicornietea
class, which is treated as a syntaxon well distinct from Salicornietea fruticosae. This arrangement is
also followed by Wendelberger (1943) for the halophilous vegetation of Lake Neusiedl
(Austria/Hungary). The class Salicornietea was proposed for the first time by Braun-Blanquet & Ti
xen (1943), within a syntaxonomic scheme concerning the vegetation of Central Europe. However,
this name is not validly published since the authors do not indicate any reference association but cite
the orders and alliances relating to it. Later, this class was validated by A. de Bolos and O. de Bolos
in Bolos (1950), including all the alliances described by Braun-Blanquet (1933) and a part of the
associations mentioned by the latter. In this class, the authors also include the Juncetalia maritimi
order. Braun-Blanquet et al. (1952) followed the same treatment but highlighted that the Juncetalia
maritimi order must be attributed to a distinct class, that was proposed with the name of Juncetea
maritimi. Pignatti (1953a) made a noteworthy contribution to the understanding of halophilous
vegetation in salt marshes in the Mediterranean and Europe. His proposal included a comprehensive
review of the known syntaxa at that time, along with several unpublished data and nomenclatural and
syntaxonomic considerations. This author thought it appropriate to separate the annual aspects by
Braun-Blanquet (1993) referred to Thero-Salicornion from the perennial aspects of Salicornion
fruticosae and Staticion galloprovincialis including them in a distinct class the Cakileto-
Therosalicornietea. However, in the latter syntaxon, Pignatti (1953a) also grouped the annual
halonitrophilous communities of coastal sands belonging to the Cakiletalia maritimi. Regarding the
perennial vegetation, he referred it to the class Puccinellio-Salicornietea Topa 1939, in an amended
form since he eliminated the Thero-Salicornion alliance. In this class, Pignatti (1953a) also included
the Juncetalia maritimi, which he named Caricetalia extensae. For the Salicornietalia Br.-Bl. 1933,
he proposed the new name Limonieto-Salicornietalia, excluding the Thero-Salicornion.

A different arrangement was proposed by Tiixen & Oberdorfer (1958), who attributed the annual
plant communities of Thero-Salicornion Br.-Bl 1933 to a distinct class, namely Thero-Salicornietea
strictae. They kept only the perennial ones in the amended class Salicornietea fruticosae, with an
only amended order Salicornietalia fruticosa and two alliances Salicornion fruticosae and Staticion
galloprovincialis. Furthermore, Tiixen & Oberdorfer (1958) also refer to the Juncetalia maritimi as
the autonomous class Juncetea maritimi Br.-Bl. in Br.-Bl. et al. 1952. Simultaneously, Braun-
Blanquet & Bolos (1958) described within the Salicornietea fruticosae a new order named
Limonietalia. This order groups halophilous communities related to dry and salty soils, including two
alliances: Staticion galloprovincialis and the new alliance Suaedion brevifoliae. The first alliance was
designated by Rivas-Martinez & Costa (1984) as a lectotype of the order, while the second alliance
was designated as holotype of an order named Arthrocnemo macrostachyi-Suaedetalia braun-
blanquetii described by Rufo et al. (2016).



Most successive scholars follow this syntaxonomical scheme, which includes several other higher
rank syntaxa and associations. This enables a broader and more comprehensive classification of the
Salicornietea fruticosae class plant communities in Mediterranean and European territories. Among
the authors who have contributed to improving the knowledge of this class, mention should be made
above all: Braun-Blanquet (1949), Guinochet (1951), Oberdorfer (1952), Tadros (1953), Tadros &
Atta (1958), Quezel (1965), Pignatti (1966), Bolos (1967,1996), Beeftink (1968), Esteve Chueca
(1968), Rigual Magallon (1968), Wolff (1968), Géhu (1975a, 1975b, 1976), Brullo & Furnari (1976,
1990), Géhu & Géhu-Franck (1977, 1991, 1992), Rivas-Martinez et al. (1980, 1984, 1990, 1992,
2002, 2011), Géhu et al. (1984a, 1984b, 1986, 1992a, 1992b), Rivas-Martinez & Costa (1984),
Barbagallo et al. (1990), Géhu & Biondi (1994, 1995), Gil et al. (1998), Korzhenevsky (2000), Biondi
et al. (2001a, 2013), Garcia-Fuentes et al. (2001), Golub et al. (2001), Stancic et al. (2008), Costa et
al. (2012), Sciandrello & Tomaselli (2014), Mucina et al. (2016), Rufo et al. (2016), Del Arco Aguilar
& Rodriguez Delgado (2018), Sciandrello (2020), De Foucault (2021), etc. Based on numerous
literature data, the knowledge about this vegetation has improved considerably, providing an
extensive overview of the plant communities in almost all Mediterranean and European territories.
Regarding the syntaxonomic arrangements proposed over time by various authors, there are
conflicting opinions and often not easily resolved.

The habitats distinguished by these plant communities are of European interest since they are listed
in Annex [ of Directive 92/43/EEC (European Commission 2013). This directive highlights the
ecological significance of these vegetation types, which characterize important habitats for numerous
plant and animal species and contribute to the natural diversity and balance of ecosystems. In
particular, the Mediterranean and thermo-Atlantic marshes and salt meadows belonging to the
Salicornietea fruticosae are classified into one Directive habitat codes, i.e., the habitat 1420
“Mediterranean and thermo-Atlantic halophilous scrubs (Salicornietea fruticosae)”. While the
Mediterranean inland and coastal salt steppes are classified with the habitat code 1510*
“Mediterranean salt steppes (Limonietalia)”. Additionally, it is worth mentioning that this latter
habitat is classified as "priority" due to its added biodiversity value. According to Article 1 of the
Habitats Directive, these habitat types are at risk of disappearing and are considered to be the
particular responsibility of EU member states. Furthermore, salt marshes represent wetland
ecosystems protected under the Ramsar Convention, which provides the framework for their
conservation and wise use of their resources.

To provide an accurate understanding of the Salicornietea fruticosae class, it was conducted thorough
investigations using the latest taxonomic revisions of species found in salt environments. Finally, it
was also applied the International Code of Phytosociological Nomenclature (ICPN) in order to addres
nomenclatural issues, particularly in challenging cases.



Material and Methods

These investigations regarding the Salicornietea fruticosae class were carried out using literature and
unpublished data from the Mediterranean and Euro-Atlantic territories (Figure 1). It examined the
most relevant literature data regarding the perennial salt marsh vegetation published by scholars in
the last 100 years. In addition, several unpublished relevés were taken into account. It analyzed only
literature data in which the method of the sigmatist school proposed by Braun-Blanquet (1928) was
followed. This method relies on examining the vegetation through phytosociological relevés. The
relevés report a list of plant species found in the studied area, along with their coverage values on an
ordinal scale proposed by the above author. Moreover, abiotic environmental data is reported. After
that, the vegetation was classified based on plant community attributes using different classification
approaches (Dansereau 1957, Vigo 2005). In addition, personal fieldwork in some salt marshes of
Sicily, Malta, and Portugal was also carried out. The syntaxonomic framework of this study partly
follows Mucina et al. (2016), while a different classification was proposed when nomenclature
mistakes were found. Each syntaxon treated has been reported with the correct name, synonyms,
nomenclature type (holotypus, lectotypus or neotypus), its characteristic and differential species,
structure and ecology and geographical distribution. In particular, for each association, a synthetic
phytosociological table of unpublished or literature relevés was reported, in which the values of the
presence class are reported. If a table has less than 5 releves, the number of taxon presences per
relevés is reported in brackets. However, if there are almost 5 relevés, each species is assigned a value
ranging from I to V based on the percentage of relevés in which it is found (I=0-20%, 11=20-40%,
[11=40-60%, IV=60-80%, V=80-100%). The Ilatest edition of the International Code of
Phytosociological Nomenclature (Theurillat el at. 2021) was considered for the phytosociological
nomenclature aspects. The floristic nomenclature follows several floras, single contributions for
different countries, and recent taxonomical revisions for the critical taxa (Biondi et al. 2013, Pignatti
et al. 2017-2019, De la Fuente 2021, Portal to the Flora of Italy 2023, POWO 2023). Finally, for the
syntaxa of higher rank, their habitat codes were attributed following Directive 92/43/EEC. It also
plotted the number of alliances in each surveyed country against the logarithm of its area in km? and
carried out a reduced major axis (RMA) linear regression using Past software.
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Fig. 1 — Study area.



Results and Discussion

The results of a syntaxonomic investigation on the halophilous vegetation of salt marshes occurring
in the Mediterranean and Euro-Atlantic territories are presented based on literature and unpublished
data. According to Tavilla et al. (2022), conducting a global statistical review of this class would
show unreliable results at this time, especially at the association level. Some of the associations
mentioned in this study only have synoptic tables. Moreover, several type tables have few relevés,
which makes the unbalanced dataset. In fact, according to Tichy & Chytry (2006), smaller datasets
with fewer sites have a higher likelihood of inaccurately reflecting species concentration patterns in
plant community types when compared to a statistical population. In addition, during this review,
several issues were addressed regarding the correct taxonomic identification of the species reported
in the tables. Therefore, to avoid creating further issues in the Salicornietea fruticosae literature data
due to inappropriate data comparison, the syntaxa listed below were analyzed according to the Zurich-
Montpellier Sigmatist School method (Braun-Blanquet 1928). The results are the consequence of a
thorough examination of the primary bibliographic sources and phytosociological tables, applying
the articles of the ICPN (Theurillat et al. 2021). Based on available data, the use of physiognomic and
floristic classifications was found to be more suitable in this review. The newly proposed syntaxa are
considered provisional from a nomenclature viewpoint. In order to allow their clear definition, for
each syntaxon the main floristic, ecological, structural, chorological, and nomenclatural peculiarities
and affinities are provided.

SALICORNIETEA FRUTICOSAE Br.-Bl. & Tx. ex A. & O. de Bolos in A. de Bolos 1950, Veg.
Comar. Barc.: 86.

Halo-succulent perennial woody vegetation of the salt marshes distributed in the Mediterranean and
Thermo-Atlantic territories.

Lectotypus: Salicornietalia fruticosae Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 12.

Syn.: Puccinellio-Salicornietea Topa 1939, Bul. Facul. de Stiinte din Cernauti 13: 33 (Art. 40b);
Salicornietea fruticosae Br.-Bl. & R. Tx. 1943, Comm. Stat. Int. Géobot. Médit. Montpellier 84:
8 (Art. 8); Arthrocnemetea fruticosi Br.-Bl. & Tx. 1943 corr. O. de Bolos 1967, Memor. Real
Acad. Cienc. Artes Barcel. 38(1): 29 (Art. 5); Sarcocornietea fruticosae Br.-Bl. & Tx. 1943, nom.
mut. propos. by Rivas-Martinez et al. 1990, Itinera Geobot. 3:91; Sarcocornietea fruticosae Br.-
Bl. & Tx. ex A. & O. de Bolos 1950 nom. mut. propos. by Rivas-Martinez et al. 2002, Itinera
Geobot. 15(1): 277; Salicornietea fruticosae Br.-Bl. & Tx. in Br.-Bl. et al. 1952, Group. Végétaux.
France Médit.: 101 (Art. 31); Puccinellio-Salicornietea Pignatti 1953, Arch. Bot. (Forli) 29: 13,
p.p- non Topa 1939; Salicornietea fruticosae Br.-Bl. in Tx. & Oberd. 1958, Veroff. Geobot. Inst.
Riibel Ziirich 32: 26 (Art. 31).

Characteristic and differential species: Halimione portulacoides L., Juncus subulatus Forssk.,
Limbarda crithmoides (L.) Dumort. s.l., Limonium virgatum (Willd.) Fourr., L. delicatulum
(Girard) Kuntze, L. tournefortii (Girard) Erben, L. narbonense Mill., L. bellidifolium (Gouan)
Dumort., Puccinellia festuciformis (Host) Parl. s.l., Sarcocornia fruticosa (L.) A.J. Scott.,
Trigochin barrelieri Loisel., Zygophyllum album L.f., Myriolimon ferulaceum (L.) Lled6, Erben
& M.B.Crespo, Frankenia corymbosa Desft., Juncus rigidus Desf., Cynomorium coccineum L.

Structure and ecology: The Salicornietea fruticosae class includes perennial plant communities
localized in coastal salt marshes, lagoons, estuaries, and even inland regions within the arid to dry
climatic range within the infra- to supra-mediterranean bioclimates (Biondi & Blasi 2015). This
vegetation is constituted by dwarf woody shrubs, represented by fleshy Amaranthaceae with a
chamaephytic or nanophanerophytic habitus, as well as by halo-tolerant hemicryptophytes, which
are linked to brackish waters flooding in halomorphic soils. Floristically, this vegetation usually
shows low biodiversity since it constitutes sometimes monophytic or paucispecific stands due to



high salinity and poorly oxygenated soils. These factors cause strong physiological stress to the
plants that live in these highly specialized habitats, resulting in a clear reduction in species number
(Gehu et al. 1984b, Adam 1990, Tomaselli & Sciandrello 2017). The plant communities in these
salt marshes are closely linked to the water submersion period, which periodically floods the
surfaces, as well as to the salt concentration of the soil, which often shows quite significant
variation during the year. Furthermore, the texture of the soil should not be underestimated based
on the percentage of sandy, silty, and clayey components (Deil 2000, Cutini et al. 2010). From the
nomenclatural viewpoint, the name of the Salicornietea fruticosae class was proposed for the first
time by Braun-Blanquet & Tiixen (1943). Hoewer, according to Art. 8, it must be considered an
invalid name. The Salicornietea fruticosae was validly published by A. Bolos and O. de Bolods in
A. Bolos (1950) and later the same name was also proposed by Braun-Blanquet et al. (1952), but
it must be considered as nomen superfluum (Art. 29c). According to taxonomic updates, the name
Salicornietea fruticosae was changed by Bolos (1967) to Arthrocnemetea fruticosi, but this change
is not acceptable since the genus Arthrocnemum is not a synonym of Salicornia (Kadereit et al.
2006, De la Fuente 2021, Ramirez et al. 2022). Rivas-Martinez et al. (2002) suggested changing
the name of this class to Sarcocornietea futicosae, since currently the correct name of Salicornia
fruticosa s Sarcocornia fruticosa. However, Mucina et al. (2016) rejected this proposal because
the genus Sarcocornia is paraphyletic to Salicornia (Kadereit et al. 2007). Moreover, some authors
still treat Salicornia as synonym of Sarcocornia (Piirainen et al. 2017), while in the more recent
literature, they are considered as two taxonomically distinct genera (Iberite 2017, De la Fuente et
al. 2021, Ramirez et al. 2022).

The Salicornietea fruticosae class comprises permanent plant communities, usually not subject to
dynamic-successional processes. The woody vegetation belonging to this class often constitutes a
mosaic with other halophilous communities characterized by therophytes referable to the classes
Saginetea maritimae Westhoff et al. 1962 and Thero-Salicornietea Tx. in Tx. et Oberd. 1958 or
by the dominance of hemicryptophytes and helophytes of the Juncetea maritimi Br.-Bl. in Br.-Bl.
et al. 1952 class. Sometimes, limitedly to lagoons and marshes with deeper waters, the vegetation
at issue is in contact with hydrophilous or hygrophilous plant communities of the Ruppietea J. Tx.
ex Den Hartog & Segal 1964, Potametea Klika in Klika & Novak 1941 and Phragmito-
Magnocaricetea Klika in Klika & Novak 1941 classes. This type of permanent halophilous
community tends to constitute vegetation series that are generally poorly stratified and linked to
peculiar bioclimatic conditions and geomorphological range, as described by Rivas-Martinez
(2005) as halophilous geopermaseries or geopermasigmeta. The plant communities in each
geopermasigmetum show close catenal contacts that allow them to separate from each other
concerning their ecological requirements. These geopermasigmeta are quite numerous and very
variable in their vegetation arrangement, since they are linked to the habitat's peculiarities and the
bioclimatic, geological, pedological, and phytogeographic characteristics of the territory in which
they are localized.

Geographical distribution: This syntaxon has a huge distribution in the Mediterranean and Thermo-

Atlantic territories (Rivas-Martinez et al. 2011, Mucina et al. 2016).

Habitat reference: 1420 Mediterranean and thermo-Atlantic halophilous scrubs (Salicornietea

fruticosae).

A. Salicornietalia fruticosae Br.-Bl. 1933, Prodr. Group. Végétaux 1: 12
Mediterranean and thermo-atlantic halophilous coastal and inland vegetation temporarily flooded,
dominated by succulent chenopod scrubs.

Lectotypus: Salicornion fruticosae Br.-Bl. 1933, Prodr. Group. Végétaux 1: 15.
Syn.: Salicornietalia Br.-Bl. 1931, Comm. S.I.G.M.A. 9: 38 (Art. 2b); Limonieto-Salicornietalia

Pignatti 1953, Arch. Bot. (Forli) 29: 14; Arthrocnemetalia fruticosi Br.-Bl. 1931 corr. O. de Bolos
1967, Memor. Real Acad. Cienc. Artes Barcel. 38: 30 (Art. 30); Sarcocornietalia fruticosae Br.-
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Bl. 1931, nom. mut. propos. by Rivas-Martinez et al. 1990, Itinera Geobot. 3:91; Sarcocornietalia
fruticosae Br.-Bl. 1933 nom. mut. propos. by Rivas-Martinez et al. 2002, Itinera Geobot. 15(1):
277; Halocnemetalia cruciati Biondi, Casavecchia, Estrelles & Soriano 2013, Plant Biosyst.
147(3): 543 (Art. 33).

Characteristic and differential species: See class.

Structure and ecology: The Salicornietalia fruticosae is a well-organized and distinct order within
the Salicornietea fruticosae class. It groups plant communities found in salt marshes, featuring
fleshy, woody plants that grow on temporarily flooded surfaces. This order includes several
alliances, differentiated by the dominance of highly specialized halophytes, showing remarkable
ecological requirements, which can be attributable mainly to the duration of the submersion period
and the salinity degree of the soil. This order shows a Mediterranean and Thermo-Atlantic
distribution and is represented by salt-tolerant plant communities characterized mainly by
succulent shrubs and sub-shrubs. This vegetation is exclusively localized in coastal and inland
habitats, subject periodically to periods of flooding by brackish waters. Previously, within this
order, several communities rich in halophilous xerophytes were included, but currently, many of
them are attributed to different orders. These different arrangements are mainly based on some
ecological peculiarities of the syntaxa described over time within the Salicornietea fruticosae
class. They allowed them for a more correct collocation by separating them from the order
Salicornietalia fruticosae (Braun-Blanquet et al. 1952, Braun-Blanquet & Bolos 1958, Rivas-
Martinez et al. 2011, Rufo et al. 2016). As emphasized for the Salicornietea fruticosae class, the
associations included in this order must be considered permanent communities, well differentiated
from a floristic, structural, and ecological point of view, showing close catenal contacts among
them.

Geographical distribution: See class (Figure 2).

Habitat reference: See class.

Fig. 2 — Geographical distribution of the Salicornietalia fruticosae order.



Al. Salicornion fruticosae Br.-Bl. 1933, Prodr. Group. Végétaux 1: 15
Halo-succulent perennial vegetation dominated by shrubby glasswort occurring in the salt marshes
and linked to quite short flooding period.

Lectotypus: Salicornietum fruticosae Br.-Bl. 1933, Group. Végétaux 1: 17

Syn.: Salicornion Br.-Bl. 1931, Comm. S.I.G.M.A. 9: 38 (Art. 2b); Halo-Puccinellion Pignatti 1953,
Arch. Bot. (Forli) 29: 14; Arthrocnemion fruticosi Br.-Bl. 1931 corr. O. de Bolos 1967, Memor.
Real Acad. Cienc. Artes Barcel. 38: 30 (Art. 30); Arthrocnemenion fruticosi Rivas-Martinez in
Rivas-Martinez et al. 1980, Lazaroa 2: 51 (Art. 28); Sarcocornion fruticosae Br.-Bl. 1931, nom.
mut. propos. by Rivas-Martinez et al. 1990, Itinera Geobot. 3:91; Sarcocornienion fruticosae
Rivas-Martinez et al. 1990, Itinera Geobot. 3: 91 (Art. 30); Puccinellio maritimae-Halimionion
portulacoidis J.-M. Géhu 1994, Coll. Phytosoc. 22: 194 (Art. 5); Pulcinellio maritimae-
Halimionion portulacoidis Géhu & Biondi 1995, Fitosociologia 30: 206; Sarcocornion fruticosae
Br.-Bl. 1933 nom. mut. propos. by Rivas-Martinez et al. 2002, Itinera Geobot. 15(1): 277;
Sarcocornienion fruticosae Rivas-Martinez & Costa in Rivas-Martinez & col. 2011, Itinera
Geobot. 18(1):204.

Characteristic and differential species: Sarcocornia fruticosa (L.) A.J. Scott., Sarcocornia lagascae
Fuente, Rufo & Sanchez Mata.

Structure and ecology: This alliance comprises scrub communities that thrive in soils with a high
percentage of loamy and clay that do not drain well. These communities are typically subjected to
relatively short periods of flooding by brackish water. The dominant species in these communities
is usually Sarcocornia fruticosa (Biondi et al. 2014).

Geographical distribution: See class.

Habitat reference: See class.

1. Salicornietum fruticosae Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 17
Neotypus: not designated.

Syn.: Salicornietum fruticosae Br.-Bl. 1928, Pflanzensoziologie: 168 (Art. 2b); Salicornietum
fruticosae Br.-Bl. 1931, Comm. S.I.G.M.A. 9(4): 38; Ass. a Salicornia fruticosa & Statice
bellidifolia Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 17; Limonio bellidifolii-Sarcocornietum
fruticosae Br.-Bl. 1933 nom. mut. Rivas-Martinez et al. 2002, Itinera Geobot. 15(1):267;
Salicornietum fruticosae Pignatti 1966, Mem. Cl. Sci. Mat. Nat. 32(1):65; Puccinellio
festuciformis-Arthrocnemetum fruticosi Géhu 1976, Coll. Phytosoc. 4:428; Puccinellio
festuciformis-Arthrocnemetum fruticosi Géhu et al. 1984, Doc. Phytosoc., n.s., 8:437, p.p.;
Puccinellio festuciformis-Arthrocnemetum fruticosi Géhu et al. 1986, Doc. Phytosoc. 10(2):70;
Puccinellio festuciformis-Arthrocnemetum fruticosi Géhu & Uslu 1989, Phytocoenologia 17 (4)
:489 (Art. 3a); Puccinellio festuciformis-Arthrocnemetum fruticosi subass. typicum Géhu, Biondi,
Géhu-Franck & M. Costa 1992, Coll. Phytosoc. 19:110 (Art. 3a); Puccinellio festuciformis-
Sarcocornietum fruticosae Géhu & Biondi 1994, Braun-Blanquetia 13: 61 (Art. 29c¢); Limonio
narbonensis-Puccinellietum festuciformis subass. a salicornia fruticosa Géhu & Biondi 1994,
Braun-Blanquetia 13:74; Puccinellio festuciformis-Sarcocornietum fruticosae Géhu & Biondi
1995, Fitosociologia 30:206; Puccinellio festuciformis-Sarcocornietum fruticosae Filigheddu,
Farris & Biondi 2000, Fitosociologia 37(1):41 non Géhu et al. 1984, Doc. Phytosoc. n.s., 8: 437;
Limonio narborensis-Puccinellietum festuciformis subass. sarcocornietosum fruticosae Andreucci
2004, Fitosociologia 41(2): 37, Salicornietum fruticosae subass. staticetosum De Marco, Dinelli
& Mossa 1980: Ann. Bot. Roma 38(2):178 non Br.-Bl. et al. 1952.

Characteristic and differential species: Sarcocornia fruticosa (L.) A.J.Scott, Limonium bellidifolium
(Gouan) Dumort., Puccinellia festuciformis (Host) Parl. s.1.
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Phytosociological table: From Braun-Blanquet et al. (1952), 18 rel., sub Salicornietum fruticosae
subass. staticetosum, Languedoc (south France), tab. p. 106-107.

Char. ass.: Limonium bellidifolium (V), Puccinellia festuciformis subsp. festuciformis (I1I).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class.: Halimione portulacoides (V), Limonium narbonense (V), Puccinellia
festuciformis subsp. lagascana (IV), Arthrocnemum macrostachyum (111), Triglochin barrelieri
(Il), Limbarda crithmoides subsp. longifolia (IIl), Aeluropus littoralis (1), Thinopyrum
elongatum (1), Sarcocornia alpini (1), Limonium virgatum (1), Spergularia media (11).

Other species: Suaeda spiacata (IV), Salicornia perennans s.l. (1), Galatella tripolium (11),
Parapholis filiformis (11), Juncus maritimus (11), Thinopyrum acutum (I).

Structure and ecology: This association is localized along the edge of the salt marshes, where it often
covers large surfaces, flooding during the rainy season and drying up in the summer. The soil is
usually silty-clayey and very compact, with a saline concentration between 1.5% and 10%.
Physiognomically, it is dominated by shrubs of Sarcocornia fruticosa, showing a dense coverage
value.

Geographical distribution: Based on the literature data the association is distributed in the coastal salt
marshes of southern France (Braun-Blanquet 1928, 1933, Molinier 1948, Braun-Blanquet et al.
1952, Molinier & Tallon 1970, Géhu 1976, Géhu et al. 1992b, Géhu 1994, Julve 1993, Géhu 1998),
Corsica (Lorenzoni et al. 1993, Géhu & Biondi 1994), Sardinia (Valsecchi 1972, De Marco et al.
1980, Biondi 1992, Mossa & Biondi 1992, Biondi & Bagella 2005, De Martis & Serri 2009),
Italian Peninsula (Apulia, Caniglia et al. 1984, Corbetta et al. 1992, Biondi & Casavecchia 2010,
Molise, Taffetani & Biondi 1992, Emilia-Romagna, Piccoli et al. 1994, Andreucci et al. 1999,
Tuscany, Andreucci 2004, Merloni & Piccoli 2007, Cutini et al. 2010, Friuli-Venezia Giulia,
Poldini et al. 1999, Veneto, Pignatti 1953), Croatia (Braun-Blanquet 1933, Horvatic 1934, Dit¢ et
al. 2019), Albania (Khelifi et al. 2008, Imer1 et al. 2010, Shehu et al. 2010), Montenegro and
Bosnia-Erzegovina (Stesevi¢ et al. 2022), Greece (Wolff 1968, Géhu et al. 1986, Géhu et al. 1986,
Lefkada and Lesbos, Brullo unpublished relevés), Cyprus (Géhu et al. 1990), Turkey (Géhu &
Uslu 1989, Géhu et al. 1992¢, Géhu & Biondi 1995, Géhu 1998), Algeria (Géhu et al. 1994b).

2. Limonio cossoniani-Sarcocornietum lagascae M.A. Alonso & De la Torre 2002, Acta Bot. Malac.
27: 291, corr. Rufo, de la Fuente & Sanchez-Mata 2016, Phytocoenologia 46(4): 391

Holotypus: Table 2, rel. 13, Alonso & De la Torre (2002).

Syn.: Salicornietum fruticosae Br.Bl. et al. 1936, Cavanillesia 7:98; Arthrocnemetum fruticosi O.
Bolos 1967, Memor. Real Acad. Cienc. y Artes de Barcelona. Barcelona. 38 (1):32, non Br.-Bl.
1933, Prodr. Group. Végétaux. 1:17; Salicornietum fruticosae Esteve 1972, Veg. Fl. Reg. Centr.
Merid. Prov. Murcia: 133 non Br.-Bl. 1933, Prodr. Group. Végétaux. 1:17 (Art. 43); Puccinellio
festuciformis-Arthrocnemetum fruticosi Costa & Boira 1981, Annales J. Bot. Madrid 38(1): 235,
non Géhu 1976; Puccinellio-Arthrocnemetum fruticosi Alcaraz et al. 1989, Itinera Geobot. 2:102,
non Géhu 1976; Salicornietum fruticosae Rivas-Martinez et al. 1992, Itinera Geobot. 6:54 non
Br.-Bl. 1933, Prodr. Group. Végétaux. 1:17; Limonio cossoniani-Sarcocornietum fruticosae M. A.
Alonso & De la Torre 2002, Acta Bot. Malac. 27: 291(Art, 43); Statico bellidifolii-Salicornietum
fruticosae de la Fuente et al. 2013, Lazaroa 34:268, non Br.-Bl. 1933, Prodr. Group. Végétaux.
1:17.

Characteristic and differential species: Limonium cossonianum Kuntze, L. delicatulum (Girard)
Kuntze, Limonium insigne (Coss.) Kuntze, Sarcocornia lagascae Fuente, Rufo & Sédnchez Mata.

Phytosociological table: From Alonso & De la Torre 2002, tab. 2, rel. 13. sub Limonio cossoniani-
Sarcocornietum fruticosae.

Char. ass. and all.: Sarcocornia lagascae (V), Limonium cossonianum (1I), Limonium insigne (1),
Limonium delicatulum ().
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Char. ord. and class.: Halimione portulacoides (111), Frankenia corymbosa (Il), Arthrocnemum
macrostachyum (11), Limbarda crithmoides subsp. longifolia (1), Aeluropus littoralis ().

Other species: Atriplex glauca (1), Salsola papillosa (1), Tamarix boveana (1), T. canariensis (1),
Juncus maritimus (1), Juncus acutus (1), Phragmites australis (1), Sedum sediforme (1),
Sporobolus virginicus (1), Suaeda vera (11), Lygeum spartum (I).

Structure and ecology: This association can be considered a geographical vicariant of the
Salicornietum fruticosae, since, according to literature (De La Fuente et al. 2016; Rufo et al. 2016)
Sarcocornia fruticosa is replaced in Spain from Gerona to Almeria and the Balearic Islands by S.
lagascae. From the structural and ecological point of view, the two associations show close
relationships.

Geographical distribution: South-west Spain (Catalonia to Almeria and Balearic Islands, Braun-
Blanquet et al. 1936, Esteve 1972, Costa & Boira 1981, Alcaraz et al. 1989, Rivas-Martinez et al.
1992, 2011, Bolos 1997, Gil et al. 1998, Alonso & de la Torre 2002a, Molina et al. 2003, De La
Fuente et al. 2013, Asensi et al. 2017).

3. Junco subulati-Sarcocornietum fruticosae (Brullo & Furnari 1976) Brullo & Furanri 1990, Boll.
Acc. Gioenia Sci. Nat. Catania, 21:47

Holotypus: p. 15, rel. subass. ¢, Brullo & Furnari (1976).

Syn.: Arthrocnemo-Juncetum subulati subass. sarcocornietosum fruticosae Brullo & Furnari 1976,
Not. Fitosoc. 11:15; Salicornietum fruticosae Molinier 1948, Bull. Soc. Linn. Provence 16: 35;
Salicornietum fruticosae subuletosum Molinier & Tallon 1970, Bull. Mus. Hist. Nat. Marseille 30:49;
Salicornietum fruticosae Economidou 1976, Coll. Phytosoc. 4: 38 non Br-Bl. 1933, Prodr. Group.
Végétaux. 1: 18; Junco subulati-Limonietum narbonense Sciandrello 2020, Plant Biosyst. 154(6):868
p.p.; Ass. a Salicornia fruticosa et Statice bellidifolia typicum Frei 1937, Nouvo Gior. Bot. Ital.
44(2):288, non Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 18.

Characteristic and differential species: Juncus subulatus Forssk. and Sarcocornia fruticosa (L.)
A.J.Scott.

Phytosociological table: From Brullo & Furnari (1976), tab. pag. 13, subass. c, 144 rel.

Char. ass.: Juncus subulatus (IV).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class: Arthrocnemum meridionale (1V), Limonium narbonense (1V), Halimione
portulacoides (111), Sarcocornia alpini (I11), Triglochin barrelieri (1), Limbarda crithmoides
subsp. longifolia (I1), Limonium virgatum (1), Limonium pachynense (1), Aeluropus lagopoides (1),
Spergularia marina (1), Thinopyrum flaccidifolium (I).

Other species: Phragmites australis (111), Parapholis filiformis (1), Polypogon monspeliensis (11),
Juncus maritimus (11), Suaeda spicata (1), Cressa cretica (1), Hordeum maritimum (1), Salicornia
perennans (1), Salicornia procumbens (1), Plantago coronopus (1), Soda inermis (1), Plantago
crassifolia (1), Juncus acutus (1), Schenkia spicata (1), Juncus bufonius (1), Symphyotrichum
squamatum (1).

Structure and ecology: This association colonizes the loamy-clay surfaces that periodically flood the
coastal salt marshes. Physiognomically, it is characterized by the dominance of Sarcocornia
fruticosa, usually growing together with Juncus subulatus. Initially, it was treated by Brullo &
Furnari (1976) as subass. sarcocornietosum fruticosae of the Arthrocnemo-Juncetum subulati,
while later Brullo & Furnari (1990) considered it as a well distinct association, namely Junco
subulati-Sarcocornietum fruticosae. In the rest of the Mediterranean, this plant community is
usually replaced by Salicornietum fruticosae, which is linked to more mesic climatic conditions.

Geographical distribution: The association is distributed in Sicily (Frei 1937, Brullo & Furnari 1976,
1990b, Brullo et al. 1996, Bonanno 2008, Guardino et al. 2008, Guglielmo et al. 2012, Sciandrello
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2020) and southern Sardinia (De Marco & Mossa 1975, 1980, De Marco et al. 1980, Mossa et al.
1984).

4. Aeluropo littoralis-Sarcocornietum fruticosae Br.-Bl. in Br.-Bl., Roussine & Negre 1952 ass. nov.
prov.

Holotypus: rel. p. 35, Salicornietum fruticosae, Molinier (1948).

Syn.: Salicornietum fruticosae subass. juncetosum subulati Br.-Bl. in Br.-Bl., Roussine & Negre
1952, Group. Veg. France Medit.: 108; Salicornietum fruticosae Molinier 1948, Bull. Soc. Linn.
Provence 16:35; Salicornietum fruticosae Economidou 1976, Coll. Phytosoc. 4:38 non
Salicornietum fruticosae Br.-Bl. 1933; Arthrocnemetum fruticosae Babalonas 1980, Feddes
Repert. 91(9-10):620.

Characteristic and differential species: Aeluropus littoralis (Gouan) Parl., Juncus subulatus Forssk.,
Sarcocornia fruticosa (L.) A.J.Scott.

Phytosociological table: From Braun-Blanquet et al. 1952, tab. p. 106, sub Salicornietum fruticosae
Jjuncetosum subulati, 16 rel.

Char. ass.: Juncus subulatus (IV), Aeluropus littoralis (IV).

Char. all.: Sarcocornia fruticosa (IV).

Char. ord. and class.: Limonium narbonense (I1V), Halimione portulacoides (11l), Puccinellia
festuciformis subsp. lagascana (111), Triglochin barrelieri (111), Puccinellia festuciformis subsp.
festuciformis (11), Arthrocnemum macrostachyum (11), Limbarda crithmoides subsp. longifolia (1),
Thinopyrum elongatum (1), Spergularia media (1), Limonium girardianum (I).

Other species: Suaeda spiacata (11), Polypogon maritimus (11), Salicornia perennans s.1. (1), Galatella
tripolium (1), Parapholis filiformis (11), Juncus maritimus (11), Soda inermis (1), Atriplex prostrata
(D), Plantago coronopus (1), Hordeum maritimum (1), Trifolium squamosum (1), Sonchus asper (I).

Structure and ecology: This association was described by Braun-Blanquet et al. (1952) as subass.
juncetosum subulati of the Salicornietum fruticosae. 1t is differentiated by the dominance of
Juncus subulatus and the occurrence and abundance of Aeluropus littoralis. According to these
authors, this plant community can be considered a stage of degradation of the typical Salicornietum
fruticosae after fires. Actually, it is well differentiated from the last association both floristically
and ecologically since a high coverage of Juncus subulatus at the disadvantage of Sarcocornia
fruticosa is observed, as well as more marked hygrophilous requirements, factors that allow to
treat it as a distinct association.

Geographical distribution: This association occurs in France (Molinier 1948, Braun-Blanquet et al.
1952, Molinier & Tallon 1970), and north and centre Greece (Economidou 1976, Babalonas 1980).

5. Limonietum narbonensis-Sarcocornietum fruticosae (Pignatti 1953, Arch. Bot. 29:72) nom. nov.
prov.

Neotypus: not designated.

Syn.: Limonietum venetum subass. eulimonietum var. typicum Pignatti 1953, Arch. Bot. 29:72 (Art.
34); Limonietum venetae subass. eulimonietum Pignatti 1966, Mem. Cl. Sci. Mat. Nat. 32(1):56
(Art. 34); Limonio serotini-Puccinellietum palustris subass. arthrocnemetosum fruticosi Géhu &
Scoppola in Géhu et al. 1984, Doc. Phytosoc. 8:525; Puccinellio festuciformis-Arthrocnemetosum
fruticosi Géhu et al. 1984, Doc. Phytosoc. 8: 437 non Géhu 1976, Coll. Phytosoc. 4: 428, p.p.;
Salicornietum fruticosae Corbetta 1976, Suppl. Ric. Biol. Selvag. 7: 255, non Br.-Bl. 1933;
Salicornietum fruticosae Corbetta 1968, Not. Fitosoc. 5:75, non Br.-Bl. 1933; Puccinellio
festuciformis-Arthrocnemetum fruticosi subass. typicum Géhu et al. 1984, Doc. Phytosoc. n.s.
8:530 non Géhu 1976, Coll. Phytosoc. 4: 428; Puccinellio festuciformis-Arthrocnemetum fruticosi
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subass. typicum Poldini, Vidali & Fabiani 1999, Stud. Geobot. 17:30 non non Géhu 1976, Coll.
Phytosoc. 4: 428.

Characteristic and differential species: Limonium narbonense Mill., Sarcocornia fruticosa (L.)
A.J.Scott.

Phytosociological table: From Pignatti (1953), tab. 46a p. 72, 52 ril., sub Limonietum venetum subass.
eulimonietum var. typicum

Char ass.: Limonium narbonense (V).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class.: Puccinellia festuciformis subsp. festuciformis (IV), Puccinellia festucirformis
subsp. festuciformis f. vivipara (1), Halimione portulacoides (1), Limbarda crithmoides subsp.
longifolia (1), Artemisia caerulescens (1), Limonium bellidifolium (1), Arthrocnemum
macrostachyum (1), Spergularia media (1).

Other species: Suaeda spicata (IIl), Salicornia perennans s.. (II), Sporobolus maritimus (1),
Galatella tripolum (1), Juncus maritimus ().

Structure and ecology: This association is widespread in the schorres, especially at the river's delta as
the Po river mouth (Italy). The habitat colonized by this vegetation is represented by lagoons
flooded for long periods of the year by slightly brackish waters, with very humid soils in the
summer, which are locally called "barene". The tides never affect the stands related to this
association, except in rare cases. This vegetation is dominated by Sarcocornia fruticosa, with a
very poor floristic set, only Limonium narbonense and Puccinellia festuciformis subsp.
festuciformis show high coverage value. Different sub-associations or facies differentiated by the
occurrence or absence of some physiognomically significant species can be recognized within this
association. In particular, facies dominated by Puccinellia festuciformis subsp. festuciformis is
frequent in these schorres, attributed by Géhu et al. (1984) to Limonio serotino-Puccinellietum
palustris, which can be considered more correctly an impoverished aspect of the Puccinellio
festuciformis-Halimionetum portulacoidis Géhu et al. 1992. The latter also differs markedly from
the ecological point of view since it is linked to more depressed and humid surfaces usually
subjected to tides than the Limonietum narbonensis-Sarcocornietum fruticosae. Moreover, it
should be noted that a variant dominated by Juncus maritimus, is described as subass. juncetosum
(cf. Pignatti 1966 and Géhu et al. 1984) and is located in the closed lagoons with very depressed
surfaces submerged by slightly salty waters.

Geographical distribution: This association is distributed in North Adriatic coast of the Italian
Peninsula (Pignatti 1953,1966, Corbetta 1968, 1976, Géhu et al. 1984, Ferrari et al. 1985, Brullo
& Furnari 1990, Andreucci et al. 1999, Poldini et al. 1999, Cazzin et al. 2009), Slovenia (Kaligari¢
& Skornik 2007, Silc & Carni 2012), and Croatia (Pandza et al. 2007, Stancic et al. 2008).

6. Limonio halophili-Sarcocornietum fruticosae ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium halophilum Pignatti, Sarcocornia fruticosa (L.)
A.J.Scott.

Phytosociological table: From unpublished relevés of S. Brullo, 8 rel, Capo Feto (Sicily), 15-7-2008.

Char. ass.: Limonium halophilum (V).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class.: Limbarda crithmoides subsp. longifolia (V), Limonium narbonense (V),
Aeluropus lagopoides (V), Juncus subulatus (IV), Sarcocornia alpini (IV), Limonium virgatum
(ID), Triglochin barrelieri (11), Halimione portulacoides (11), Thinopyrum flaccidifolium (1).

Other species: Parapholis filiformis (V), Juncus acutus (IV), Polypogon monspeliensis (IV), Juncus
maritimus (I1), Plantago crassifolia (II).
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Structure and ecology: This association is localized on salt, silty-clayey soils, rarely submerged in
winter. The vegetation shows a scattered coverage dominated by Sarcocornia fruticosa, growing
with numerous other halophytes. The occurrence of Limonium halophilum, a rare Sicilian endemic
species, emphasizes a remarkable soil xerity. In fact, the association can be considered a
xerophilous vicariant of Junco subulati-Sarcocornietum fruticosi, which is linked to more humid
soils flooded for long periods.

Geographical distribution: This association occurs exclusively in the salt marshes of west Sicily.

7. Limonio aegusae-Sarcocornietum fruticosae ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium aegusae Brullo, Sarcocornia fruticosa (L.)
A.J.Scott.

Phytosociological table: From unpublished relevés of S. Brullo, 10 rel, Favignana Island (Sicily), 31-
7-1973.

Char. ass.: Limonium aegusae (V).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class.: Limonium virgatum (V), Arthrocnemum meridionale (1V), Halimione
portulacoides (1V), Triglochin barrelieri (I1V), Spergularia media (111), Sarcocornia alpini (1),
Other species: Parapholis incurva (V), Frankenia pulverulenta (111), Juncus acutus (111), Plantago
coronopus (I1), Senecio leucantemifolius (1I), Cynodon dactylon (11), Reichardia picroides (1),

Matthiola tricuspidata (1), Beta maritima (1), Sonchus oleraceus (1I).

Structure and ecology: This association grows along the edge of a small salt marsh, flooded during
the winter by brackish waters a few centimeters deep. It grows on silty-sandy soils that are quite
shallow and deposited in rock depressions. Physiognomically, the vegetation is dominated by
Sarcocornia fruticosa, usually growing together with other halophytes such as Limonium
virgatum, Halimione portulacoides, Arthrocnemum meridionale, etc. It is a very peculiar
association differentiated by the occurrence of Limonium aegusae, a punctiform endemic species
that provides relevant naturalistc importance to this habitat. It should be established as a micro-
reserve for biodiversity conservation.

Geographical distribution: This association is located in a small salt marsh of Favignana Island
(Sicily).

8. Suaedo vermiculatae-Sarcocornietum fruticosae ass. nov. prov.
Holotypus: Tab. p. 321, rel. 3, Esteve-Chueca (1968).
Syn: Com. Salicornia fruticosa 'y Suaeda vermiculata Esteve-Chueca 1968, Collect. Bot. 7 (15): 321.

Characteristic and differential species: Suaeda vermiculata Forssk. ex J.F.Gmel., Zygophyllum
fontanesii Webb & Berthel., Sarcocornia fruticosa (L.) A.J.Scott.

Phytosociological table: From Esteve-Chueca (1968), 3 rel., p.321, sub com. Salicornia fruticosa 'y
Suaeda vermiculata.

Char ass.: Suaeda vermiculata (111), Zygophyllum fontanesii (111).

Char. all.: Sarcocornia fruticosa (111).

Char. ord. and class.: Limonium ovalifolium (1), Cistanche phelypaea (11).

Other species: Suaeda vera (11), Atriplex glauca (11), Mesembryanthemum cristallinum (11).

Structure and ecology: This association is localized in coastal damp depressions surrounded by dune
deposits. It is differentiated by the dominance of Sarcocornia fruticosa, which usually grows
together with Suaeda vermiculata and Zygophyllum fontanesii. The vegetation at issue represents
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a geographic vicariant in the Canarian Archipelago of the Salicornietum fruticosae occurring in
the Mediterranean area.

Geographical distribution: Currently, the association is recorded only from Fuerteventura Island
(Esteve-Chueca 1968).

9. Puccinellio festuciformis-Aeluropetum littoralis Géhu & Costa in Géhu et al. 1984, Doc.
Phytosoc. 8: 446.

Holotypus: Tab. 21, rel. 6, Géhu et al. (1984).
Syn.: Veg. a Aeluropus littoralis Corbetta 1968, Not. Fitosoc. 5: 79.

Characteristic and differential species: Aeluropus littoralis (Gouan) Parl., Puccinellia festuciformis
(Host) Parl. subsp. festuciformis.

Phytosociological table: From Géhu et al. (1984), tab. 21, 7 rel., sub Puccinellio festuciformis-
Aeluropetum littoralis typicum.

Char. ass.: Aeluropus littoralis (V), Puccinellia festuciformis subsp. festuciformis (II1).

Char. all.: Sarcocornia fruticosa (111).

Char. ord. and class.: Thinopyrum elongatum (111), Limonium narbonense (1), Sarcocornia alpini (),
Limbarda crithmoides subsp. longifolia (1), Halimione portulacoides (1).

Other species: Soda inermis (111), Phragmites autrsalis (1), Suaeda spicata (1), Salicornia perennans
(D.

Structure and ecology: This association represents a low and dense grassland physiognomically
dominated by Aeluropus littoralis, sometimes mixed with few individuals of Puccinellia
festuciformis subsp. festuciformis. It is localized on surfaces submerged for a long time, with
hyper-salt and damp soils during the summer. Usually, it covers small surfaces and probably is
favored by extensive grazing. Previously, this association was included by Géhu et al. (1984) in
the Juncetea maritimae class, but for its floristic set and ecological requirements, it must be
attributed to Salicornietea fruticosae class.

Geographical distribution: This association is reported from the Italian Peninsula (Emilia-Romagna
and Apulia, Corbetta 1968, Géhu et al. 1984, Corbetta et al. 1992, Merloni & Piccoli 2007, Molise,
Taffetani & Biondi 1992, Friuli-Venezia Giulia, Poldini et al. 1999, Veneto, Cazzin et al. 2009,
Tuscany, Bertacchi et al. 2021, Calabria, Maiorca et al. 2007), Corsica (Gehu & Biondi 1994),
Albania (Fenelli et al. 2015) and Greece (Géhu et al. 1986).

10. Puccinellio festuciformis-Halimionetum portulacoidis Géhu, Biondi, Géhu-Franck & M. Costa
1992, Coll. Phytosoc. 19:111.

Holotypus: Tab. 17, rel. 2, Géhu et al. (1992).

Syn.: Limonio serotini-Puccinellietum palustris subass. typicum Géhu & Scoppola in Géhu et al.
1984, Doc. Phytosoc. 8:525, p.p.

Characteristic and differential species: Puccinellia festuciformis (Host) Parl. subsp. festuciformis,
Halimione portulacoides (L.) Aellen.

Phytosociological table: From Géhu et al. 1992, tab. 17, 4 rel.

Char. ass.: Halimione portulacoides (IV), Puccinellia festuciformis subsp. festuciformis (I11).

Char. all.: Sarcocornia fruticosa (IV).

Char. ord. and class.: Limonium narbonense (11), Aeluropus littoralis (1), Thynopirum elongatum (I).

Other species: Salicornia perennans (1V), Suaeda spicata (111), Soda inermis (1), Spirobassia hirsuta
(D, Suaeda vera (1).

Structure and ecology: This association represents a Mediterranean vicariant of Halimionetum
portulacoidis Kiihnholtz-Lordat 1927 distributed along the Atlantic coast from Portugal to
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Denmark, where it is widespread. It is linked to strongly clayey soils as the canal edges with well-
drained and relatively fresh substrates. It is often replaced by Halimiono portulacoidis-Suaedetum
verae in stands that are more arid and nitrified.

Geographical distribution: The association was observed sporadically in south France and Corsica
(Géhu et al. 1992b, Géhu 1994), Sardinia (Biondi & Bagella 2005), Italian Peninsula (Tuscany,
Viciani & Lombardi 2001, Andreucci 2004, Cutini et al. 2010, Bertacchi et al. 2021, Emilia-
Romagna, Andreucci et al. 1999, Veneto, Cazzin et al. 2009), Croatia (Dité et al. 2019), Slovenia
(Kaligari¢ & Skornik 2007, Silc & Carni 2012), Albania (Shehu et al. 2010), Greece (Babalonas
1980, Babalonas et al. 1995).

11. Limonio aegaei-Halimionetum portulacoidis ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium aegaeum Erben & Brullo, Halimione portulacoides
(L.) Aellen.

Phytosociological table: From unpublished relevés of S. Brullo, 5 rel., Attica (Greece), 27-8-2002.

Char. ass.: Limonium aegaeum (V).

Char. all.: Sarcocornia fruticosa (V).

Char. ord. and class.: Halimione portulacoides (V), Arthrocnemum macrostachyum (V), Thynopirum
flaccifolium (V), Puccinellia festuciformis subsp. lagascana (V), Limonium narbonense (I1I).

Other species: Bupleurum tenuissimum (V), Juncus maritimus (V), Juncus littoralis (IV), Sporobolus
virginicus (111), Dittrichia viscosa subsp. angustifolia (111), Bupleurum glaucum (II).

Structure and ecology: This association occurs in coastal salt marshes submerged in brackish water
on silty clayey soils for short periods. Physiognomically, the vegetation is characterized by the
dominance of dense and prostate shrubs of Halimione portulacoides, which is usually mixed with
Sarcocornia fruticosa and Arthorcnemum macrostachyum. In these stands, Limonium aegaeum
endemic Greek species is quite frequent and often abundant, which allows to distinguish this plant
community from the Puccinellio festuciformis-Halimionetum portulacoidis occurring in salt
marshes with more damp soils.

Geographical distribution: This association is currently recorded only from some coastal salt marshes
of Attica in central Greece.

12. Elymo atherici-Limonietum tommasinii Pellizzari, Merloni & Piccoli 2004, Coll. Phytosoc.
28:1088 corr. hoc. loco

Holotypus: Tab. 3, rel. 32, Pellizzari et al. (2004).

Syn.: Elymo atherici-Limonietum densissimi Pellizzari, Merloni & Piccoli 2004, Coll. Phytosoc.
28:1088 (Art. 43).

Characteristic and differential species: Thinopyrum acutum (DC.) Banfi, Limonium tommasinii
(Pignatti) Brullo

Phytosociological table: From Pellizzari et al. (2004), Tab. 3, 13 rel., sub Elymo atherici-Limonietum
densissimi.

Char. ass.: Limonium tommasinii (V), Thinopyrum acutum (V).

Char. all.: Sarcocornia fruticosa (111).

Char. ord. and class: Limbarda crithmoides subsp. longifolia (IV), Limonium narbonense (11),
Artemisia caerulescens (1), Puccinellia festuciformis subsp. festuciformis (I1), Limonium
virgatum (11), Arthrocnemum macrostachyum (Il), Limonium bellidifolium (11), Halimione
portulacoides (I).
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Other species: Galatella tripolium (V), Plantago coronopus (1V), Juncus maritimus (I11), Carex
extensa (1), Juncus acutus (11), Suaeda spicata (11), Salicornia perennans (1), Dactylis glomerata
(I1), Parapholis incurva (11), Phragmites australis (1), Symphyotrichum squamatum (1), Dittrichia
viscosa (I).

Structure and ecology: This association has its optimum on gravelly and very humid soils
occasionally submerged by brackish water, localizing mainly along the edge of lagoons and
schorres near the river mouth. It shows catenal contact with the Limonio narbonensis-Artemisietum
caerulescentis in the stands with more raised surfaces and with the Limonio narbonense-
Sarcocornietum fruticosae in the more depressed stands. Physiognomically, it is characterized by
the basal rosette of Limonium tommasinii, which constitutes dense vegetation with a high coverage
value. Previously, this species was erroneously attributed by Pellizzari et al. (2004) to Limonium
densissimum, which is distributed in Catalonia (Spain) and Camargue (France), while in the
Adriatic coast of Italy is replaced by L. tommasinii (cf. Brullo & Guarino 2017). As concerns the
arrangement of this association, Pellizzari et al. (2004) referred it to Juncetea maritimi, but for its
floristic set and ecological requirements, it must be more correctly attributed to Salicornietea
fruticosae class, similarly to the other associations with which it is in contact.

Geographical distribution: Currently, this association is known in the Emilia Romagna region (Italy)
along the mouth of Po river (Pellizzari et al. 2004).

13. Limonio gmelini-Aeluropetum littoralis Géhu, Géhu-Franck & Arnold-Apostolides 1986, Doc.
Phytosoc., n.s., 10(2):78

Holotypus: rel 1, tab 13, Géhu et al. (1986).

Syn: Limonietum gmelini Babalonas 1979, Thesis Univ. Thessaloniki (Art. 1); Limonietum gmelini
Babalonas 1980, Feddes Repertorium 91(9-10): 620 (Art. 5).

Characteristic and differential species: Limonium gmelini (Willd.) Kuntze, Aeluropus littoralis
(Gouan) Parl.

Phytosociological table: From Babalonas (1980), Tab. 4b, 10 rel., sub. Limonietum.

Char. ass.: Limonium gmelini (V), Aeluropus littoralis (V).

Char. all.: Sarcocornia fruticosa (111).

Char. ord. and class: Puccinellia festuciformis subsp. festuciformis (V), Halimione portulacoides (11),
Thinopyrum elongatum (111), Spergularia media (I).

Other species: Hordeum maritimum (V), Bupleurum tenuissimum (IV), Polypogon monspeliensis
(IMN), Parapholis incurva (111), Artemisia santonicum subsp. santonicum (11), Suaeda spicata (1),
Suaeda splendens (1), Trifolium tomentosum (I).

Structure and ecology: This association occurs in the humid depressions submerged during the year
by brackish water. This vegetation represents a dense grassland dominated by Aeluropus littoralis,
where Limonium gmelini an eastern, European and Asiatic species, is frequent. It was described
by Babalonas (1979, 1980) and Babalonas et al. (1995) as Limonietum gmelini, but it is an invalid
name (Art. 1, 5), while it was validly described by Géhu et al. (1986).

Geographical distribution: This association occurs in north Greece (Babalonas 1979, 1980, Babalonas
et al. 1995, Géhu et al. 1986).

14. Puccinellio festuciformis-Juncetum subulati Géhu, Biondi, Géhu-Franck & Arnold-Apostolides
1986, Doc. Phytosoc. 10(2):75.

Holotypus: Tab. 12, rel 5, Géhu et al. (1986).

Syn.: Juncetum subulati Caniglia, Chiesura, Curti, Lorenzoni, Marchiori, Razzara, Tornadore 1984,
Arc. Bot. Biogeogr. Ital. 60(1-2): 11 (Art. 5); Salicornietum fruticosae subass. juncetosum subulati
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Chiesura Lorenzoni & Lorenzoni 1977, Thalassia Salentina 7: 10 non Br.-Bl. in Br.-Bl., Roussine
& Negre 1952.

Characteristic and differential species: Puccinellia festuciformis (Host) Parl., Juncus subulatus
Forssk.

Phytosociological table: From Géhu et al. 1986, Tab.12, 9 rel.

Char. ass.: Juncus subulatus (V).

Char. all.: Sarcocornia fruticosa (11).

Char. ord. and class: Puccinellia festuciformis s.1. (IV), Halimione portulacoides (11).
Other species: Bolboschoenus maritimus (11).

Structure and ecology: This association, characterized by the dominance of Juncus subulatus occurs
in the depressions temporarily submerged by weakly salty water. It is usually localized in the
innermost stands compared to the other ones colonized by the Arthrocnemo-Halocnemetum
strobilacei.

Geographical distribution: Currently, it is recorded only from the salt marshes near the Corinth
channel, south Greece (Géhu et al. 1986), as well as in Apulia (Italy), where is recorded by
Chiesura Lorenzoni & Lorenzoni (1977) and Caniglia et al. (1984).

A2. Inulion longifoliae Brullo & Furnari 1990 corr. Brullo, C.Brullo, Cambria & Giusso 2020, Veg.
Maltese Island: 93

Plant communities linked to halomorphic soils not subjected to submersion, which is characterized
by the occurrence of Limbarda crithmoides and Thinopyrum sp. pl.

Holotypus: Agropyro elongati-Inuletum longifoliae Br.-Bl. in Br.-Bl., Roussine & Negre 1952 corr.
Brullo, C.Brullo, Cambria & Giusso 2020

Syn.: Inulion crithmoidis Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 21:49 (Art.
43).
Characteristic and differential species: Limbarda crithmoides (L.) Dumort subsp. longifolia (Arcang.)

Greuter, Thinopyrum flaccidifolium (Boiss. & Heldr.) Moustakas, Thinopyrum elongatum (Host)
D.R.Dewey.

Structure and ecology: This syntaxon refers to the vegetation found on halomorphic soils located in
the outer region of coastal salt marshes that are not submerged. Floristically, the typical species of
the order and class are commonly found in these communities (Brullo & Furnari 1990). The
associations within this alliance are usually found in the outer area of the salt marshes.

Geographical distribution: This alliance has a wide Mediterranean distribution (Brullo & Furnari
1990).

Habitat reference: See class.

15. Agropyro elongati-Inuletum longifoliae (Br.-B1.1933) Br-Bl. in Br.-Bl., Roussine & Negre 1952,
Grop. Veg. France Medit.: 108, corr. Brullo, C.Brullo, Cambria & Giusso 2020, Veg. Maltese Island:
93.

Neotypus: not designated.

Syn.: Agropyro elongati-Inuletum crithmoidis Br.-Bl. in Br.-Bl., Roussine & Negre 1952 Grop. Veg.
France Medit.: 108; Salicornietum fruticosae subass. inuletosum Br.-Bl. 1931, Comm. S.I.G.M.A.
9(4):38 (Art. 2b); Salicornietum fruticosae subass. inuletosum Br.-Bl. 1933, Prodr. Group.
Végétaux. 1: 18; Salicornietum sous-ass a Inula crithmoides et Agropyrum elongatum Br.Bl. et al.
1936, Cavanillesia 7:98.
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Characteristic and differential species: Limbarda crithmoides (L.) Dumort subsp. longifolia (Arcang.)
Greuter and Thinopyrum elongatum (Host) D.R.Dewey (=Elytrigia elongata).

Phytosociological table: From Braun-Blanquet et al. (1952), Tab. p. 108-109, sub Agropyreto-

Inuletum crithmoidis.

Char. ass.: Thinopyrum elongatum (IV).

Char. all.: Limbarda crithmoides subsp. longifolia (V).

Char. ord. and class: Puccinellia festuciformis subsp. lagascana (V), Limonium narbonense (V),
Aeluropus littoralis (IV), Sarcocornia fruticosa (IV), Arthrocnemum macrostachyum (11),
Halimione portulacoides (11), Artemisia gallica (1), Juncus subulatus (11), Triglochin barrelieri
(IT), Puccinellia festuciformis subsp. festuciformis (1), Sarcocornia alpini (1), Limonium
bellidifolium (1), Spergularia media (1).

Other species: Juncus maritimus (IV), Parapholis filiformis (11), Suaeda spicata (11), Soda inermis
(D), Plantago coronopus (1), Galatella tripolium (1), Hordeum maritimum (1), Salicornia perennans
s.l. (), Lotus decumbes (1), Thinopyrum acutum (1), Alopecurus bulbosus (1), Carex extensa (1),
Carex divisa (1), Triglochin maritimum (1), Juncus gerardi (1), Juncus acutus (1), Juncus anceps
(D), Sonchus maritimus (I).

Structure and ecology: This association usually replaces the Salicornietum fruticosae on elevated
surfaces that are not or rarely flooded and characterized by less salinity of the soil.
Physiognomically, it is differentiated by the dominance of Limbarda crithmoides subsp. longifolia
and Thinopyrum elongatum.

Geographical distribution: The association is widespread in south-west Spain (Catalogna, Braun-
Blanquet et al. 1936, Braun-Blanquet et al. 1952, Bolos 1967), south France (Braun-Blanquet
1933, Braun-Blanquet et al. 1952, Molinier & Tallon 1970, Julve 1993), Italian Peninsula (Veneto,
Pignatti 1966, Ferrari et al. 1985, Cazzin et al. 2009, Tuscany, Bertacchi et al. 2021, Emilia
Romagna, Corbetta 1968, Apulia, Corbetta et al. 1992, Biondi & Casavecchia 2010) and Corsica
(Géhu & Biondi 1994).

16. Agropyro scirpei-Inuletum longifoliae Brullo in Brullo et al. 1988, corr. Brullo, C.Brullo,
Cambria & Giusso 2020, Veg. Maltese Island: 92.

Holotypus: Table 9, rel. 2, Brullo et al. (1988).

Syn.: Agropyro-Inuletum chritmoidis Brullo & Furnari 1976. Not. Fitosoc. 11:17, non Br-Bl. et al.
1952, Group. Veg. France Medit.: 108; Agropyro scirpei-Inuletum crithmoidis Brullo in Brullo et
al. 1988, Braun-Blanquetia 2: 175; Ass. a Salicornia fruticosa et Statice bellidifolia subass. a Inula
crithmoides Frei 1937, Nuovo Giorn. Bot. Ital. 44(2): 288, non Br.-Bl. 1933, Prodr. Group.
Végétaux 1: 18; Agropyro-Inuleo crithmoidis Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Col.
Palermo 26:25 non Br.-Bl. 1952, Group. Vég. France Medit.: 108.

Characteristic and differential species: Thinopyrum flaccidifolium (Boiss. & Heldr.) Moustakas
(=Elytrigea scirpea), Limbarda crithmoides (L.) Dumort. subsp. longifolia (Arcang.) Greuter.

Phytosociological table: From Brullo et al. (1988), tab. 9, 9 rel.

Char. ass.: Thynopirum flaccidifolium (V).

Char. all.: Limbarda crithmoides subsp. longifolia (V).

Char. order and class: Halimione portulacoides (IV), Sarcocornia fruticosa (1V), Limonium
narbonense (IV), Triglochin barrelieri (11), Sarcocornia alpini (1).

Other species: Phragmites australis (111), Symphyotrichum squamatus (111), Trigonella sicula (111),
Suaeda spicata (111), Juncus maritimus (1), Oxalis pes-caprae (1), Suaeda vera (11), Soda inermis
(ID), Asparagus acutifolius (11), Scholimus maculatus (11), Lolium perenne (11), Achillea maritima
(I), Galactites tomentosus (11), Hordeum maritimum (1), Parapholis filiformis (1), Plantago
coronopus (1), Polypogon monspeliensis (1), Juncus bufonius (1), Beta vulgaris (1), Tamarix gallica
(I), Juncus acutus (I).
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Structure and ecology: This halophilous vegetation can be considered a geographic vicariant of the
Agropyro elongati-Inuletum longifoliae, linked to more thermo-xeric bioclimatic conditions.
Floristically, it is differentiated by the occurrence of Thynopirum flaccidifolium, a species with
more xeric ecological requirements.

Geographical distribution: This community is spread in the Central Mediterranean territories and in
Sicily (Frei 1937, Brullo & Di Martino 1974, Brullo & Furnari 1976, Brullo et al. 1988, Bonanno
2008, Giusso del Galdo et al. 2008, Sciandrello 2020, Sciandrello et al. 2014, 2019), Apulia
(Tomaselli et al. 2011), Malta (Brullo et al. 2020, Tavilla et al. 2023, unpublished relevés of G.
Tavilla), and Lefkada in the Greek Ionian Islands (S. Brullo unpublished relevés). Based on
unpublished relevés of S. Brullo, it also occurs in Cyprus.

17. Limonio aegei-Elytrigetum scirpeae ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium aegaeum Erben & Brullo, Thynopirum
flaccidifolium (Boiss. & Heldr.) Moustakas.

Phytosociological table: From unpublished relevés of S. Brullo, 9 rel., Crete, 27-08-2002.

Char. ass.: Limonium aegaeum (V).

Char. all.: Thynopirum flaccidifolium (V).

Char. ord. and class.: Aeluropus lagopoides (V), Limonium virgatum (V), Spergularia media (1I),
Arthrocnemum meridionale (1), Sarcocornia alpini (I).

Other species: Juncus maritimus (111), Polypogon monspeliensis (1), Limonium ammophilon (1I),
Schoenus nigricans (I).

Structure and ecology: This association occurs in the salt marshes near the sea with sandy, silty soil,
usually not or rarely submerged by brackish water. In the stands submerged for a long period, it is
replaced by a community dominated by Sarcocornia alpini. Physiognomically, it is differentiated
by the dominance of Thynopirum flaccidifolium usually, which usually grows with Limonium
aegaeum and Limonium virgatum.

Geographical distribution: This association is distributed in some salt marshes of Crete where it is
very rare according to unpublished relevés of S. Brullo.

18. Festuco arundinaceae-Agropyretum pungentis Brullo in Brullo et al. 1988, Braun-Blanquetia
2:177

Holotypus: Tab. 11, rel. 5, Brullo et al. (1988).

Characteristic _and differential species: Schedonorus arundinaceus (Schreb.) Dumort. and
Thinopyrum acutum (DC.) Banfi.

Phytosociological table: From Brullo et al. (1988), Tab. 11, 5 rel.

Char. ass.: Schedonorus arundinaceus (V), Thinopyrum acutum (V).

Char. all.: Limbarda crithmoides subsp. longifolia (III).

Char. ord. and class: Limonium narbonense (V), Juncus subulatus (111), Halimione portulacoides (11),
Triglochin barrelieri (1).

Other species: Phragmites australis (V), Anisantha madritensis (V), Trigonella sulcata (V), Suaeda
vera (IV), Symphyotrichum squamatum (1V), Scolimus grandiflorus (IV), Medicago ciliata (11I),
Dittrichia viscosa (111), Juncus acutus (I11), Silene gallica (111), Parapholis filiformis (111), Dactylis
glomerata (1), Pallenis spinosa (1), Salvia verbenacea (11), Reichardia picroides (1), Trifolium
pratense (1), Trifolium angustifolium (1), Catapodium rigidum (1), Eryngium campestre (1),
Bellardia trixago (1).
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Structure and ecology: This association is localized on silty clayey substrate, sometimes submerged
in weakly salty water for short periods. The occurrences and occasional dominance of Schedonorus
arundinaceus differentiate it.

Geographical distribution: Currently, it is recorded only from Sicily where occurs in the salt marshes
near the Simeto river mouth (Brullo et al. 1988).

19. Limonio halophili-Limbardetum longifoliae ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium halophilum Pignatti and Limbarda crithmoides (L.)
Dumort. subsp. longifolia (Arcang.) Greuter.

Phytosociological table: From unpublished relevés of S. Brullo, 2 rel., Capo Feto (Sicily), 15-7-2008.

Char. ass.: Limonium halophilum (II).

Char. all.: Limbarda crithmoides subsp. longifolia (1), Thynopirum flaccidifolium (II).

Char. ord. and class: Limonium dubium ().

Other species: Parapholis filiformis (11), Plantago coronopus (11), Asparagus acutifolius (II),
Spergularia media (1), Anthemis secundiramea (Il), Daucus boccone (1), Lagurus ovatus (1),
Plantago crassifolia (1), Lotus preslii (1), Hyoseris radiata ().

Structure and ecology: This association can be considered a thermo-xerophilous vicariant of the
Agropyro scirpei-Inuletum longifoliae, linked to more xeric-bioclimatic conditions. Floristically,
it is differentiated from the latter for the high coverage of Limonium halophiloum, a rare Sicilian
halophyte known only for one coastal locality of the Island.

Geographical distribution: This association was surveyed in the salt marshes near Capo Feto (Sicily).

A3. Arthrocnemion glauci (Rivas-Martinez in Rivas-Martinez et al. 1980) Rivas-Martinez & Costa
1984, Doc. Phytosoc. n.s., 8: 18
Hyperhaline succulent chenopod scrub of salt marshes from Mediterranean territories.

Lectotypus: Sphenopo divaricati-Arthrocnemetum glauci Br.-Bl. 1933 designated by Rivas-Martinez
& Costa (1984).

Syn.: Arthrocnemenion glauci Rivas-Martinez in Rivas-Martinez et al. 1980, Lazaroa 2:51; Staticion
galloprovincialis Br.-Bl. 1931, Comm. S.I.GM.A. 9: 38, p.p., (Art. 2b); Staticion
galloprovincialis Br.-Bl. 1933, Prodr. Group. Végétaux 1: 19, p.p.; Staticion galloprovincialis Br.-
Bl. in Br.-Bl. et al. 1952, Group. Végétaux. France Médit.: 110, p.p.; Staticion orientale Oberd.
1952, Vegetatio 3(6): 338 (Art. 34); Arthrocnemion macrostachyi Rivas-Martinez & Costa 1984,
Doc. Phytosoc. n.s., 8:18, nom. mut. propos. by Rivas-Martinez et al. 2002, Itinera Gebot.
15(1):249; Arthrocnemion glauci Mucina et al. 2016, Appl. Veg. Sci. 19:170, p.p., non Rivas-
Martinez & Costa 1984.

Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et al.
(=Arthrocnemum glaucum auct. non (Delile) Ung.-Stern.), Arthrocnemum macrostachyum
(Moric.)K. Koch (=A4rthrocaulon macrostachyum (Moric.) Piirainen & G.Kadereit).

Structure and ecology: This alliance groups the hyper-halophilous plant communities dominated by
Arthrocnemum macrostachyum or A. meridionale, colonizing the Mediterranean salt marshes with
salty soils periodically flooded. This vegetation is linked mainly to surfaces submerged most of
the year and dried up during the summertime. In some cases, plant communities referable to this
alliance are also localized in saltwater ponds occurring in the coastal reefs (Biondi et al. 2014).
Usually, the plant communities of this syntaxon are arranged in a more or less wide belt interposed
between the therophytic associations of Thero-Salicornietea and the more mature ones of the
Inulion longifoliae.

22



Geographical distribution: This syntaxon shows a wide Mediterranean distribution (Mucina et al.
2016), with associations localized between coastal and inner salt marshes.

Habitat reference: See class.

20. Arthrocnemetum glauci Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 21
Neotypus: not designated.

Syn.: Salicornietum macrostachyae Kithnholtz-Lordat 1923, Dun. Golfe Lion Essai Géogr. Bot.:129,
p.p. (Art. 37); Salicornietum macrostachyae Br-Bl. 1928, Pflanzensoziologie: 193 (Art. 2b);
Salicornia macrostachya-Sphenopus-ass. Br.-Bl. 1931, Comm. S.I.G.M.A. 9(4):38 (Art. 2b); ass.
a Arthrocnemum glaucum et Sphenopus divaricatus Br.Bl. 1933, Prodr. Group. Végétaux. 1: 21;
Arthrocnemetum Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 21; Arthrocnemetum Molinier 1948,
Bull. Soc. Linn. Provence 16:34; Arthrocnemetum Br.-Bl., Roussine & Négre 1952, Group.
Végétaux. France Médit.:112; Puccinellio convolutae-Arthrocnemetum glauci Br.-Bl. 1933 corr.
Géhu in Géhu et al. 1984, Doc. Phytosoc. 8:438 (Art. 29¢); Arthrocnemo macrostachyi-Juncetum
subulati Sciandrello & Tomaselli 2014, Biologia 69/1: 59, non Brullo & Furnari 1976.

Characteristic _and differential species: Arthrocnemum macrostachyum (Moric.) K. Koch
(=Arthrocnemum glaucum).

Phytosociological table: From Braun-Blanquet et al. 1952. Tab. p. 112, 27 rel., sub Arthrocnemetum

Char. ass. and all.: Arthrocnemum macrostachyum (V).

Char. ord. and class: Halimione portulacoides (Il1), Sarcocornia fruticosa (I1l), Puccinellia
festuciformis subsp. lagascana (11), Triglochin barrelieri (1), Limonium virgatum (1), Puccinellia
festuciformis subsp. festuciformis (1), Juncus subulatus (1), Spergularia media (1), Limonium
narbonense ().

Other species: Sphenopus divaricatus (V), Plantago coronopus (V), Hornungia procumbens (IV),
Frankenia pulverulenta (1V), Parapholis incurva (IV), Parapholis filiformis (IV), Sagina
maritima (I11), Hordeum maritimum (I11), Polypogon maritimus (11), Soda inermis (1), Suaeda
splendens (1), Galatella tripolium (1), Isolepis cernua (1).

Structure and ecology: This association is differentiated by the dominance of Arthrocnemum
macrostachyum, which often constitutes monophytic populations. Few other perennial halophilous
species grow together with this species, usually showing low coverage value. In this vegetation
are very frequent small therophytes that colonize mainly the clearing among the A. macrostachyum
shrubs. These species (e.g., Sphenopus divaricatus, Hornungia procumbens, Frankenia
pulverulenta, Parapholis incurva, Parapholis filiformis, Sagina maritima, Plantago coronopus,
etc.) were considered by Braun-Blanquet (1933) and Braun-Blanquet et al. (1952) as
characteristics of this association, but they must be treated as a differential species of an annual
plant community belonging to Saginetea maritimae. This association often covers large surfaces
of salt marshes periodically submerged for a long time, while when it dries up, the ephemeral
meadows of Saginetea maritimae appear.

Geographical distribution: This association, described from southern France (Kiihnholtz-Lordat
1923, Braun-Blanquet 1933, Molinier 1948, Braun-Blanquet et al. 1952, Molinier & Tallon 1970,
Géhu et al. 1992b, Géhu 1994, Julve 1993), is also recorded from the Italian Peninsula (Corbetta
1976, Caniglia et al. 1984, Gehu et al. 1984, Arrigoni et al. 1985, Corbetta et al. 1992 Piccoli et
al. 1994, Andreucci et al. 1999, Poldini 1999, Andreucci 2004, Merloni & Piccoli 2007, Cazzin et
al. 2009, Biondi & Casavecchia 2010, Tomaselli et al. 2011, Sciandrello & Tomaselli 2014),
Corsica (Gehu & Biondi 1994), Spain (Valentia and Catalogna, Bolos 1967, Rivas-Martinez &
Costa 1984, Rivas-Martinez et al. 2011, Ramirez et al. 2021), Balearic Islands (Rivas-Martinez et
al. 1992, Bolos 1997, Gil et al. 1998, Ramirez et al. 2021) Greece (Wolff 1968, Géhu et al. 1986,
Biondi 1992b, Sarika et al. 2018), Montenegro and Bosnia-Erzegovina (Stesevi¢ et al. 2022), Spain
to Turkey (Géhu 1998).
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21. Arthrocnemetum meridionalis ass. nov. prov.
Holotypus: tab. 8, rel 77, Frei (1937).

Syn.: Arthrocnemum glaucum e Sphenopus divaricatus subass. con Statice minutiflora Frei 1937,
Nuov. Giorn. Bot. Ital., n.s., 44(2):202 p.p.; Arthrocnetum glauci Brullo & Furnari 1976, Not.
Fitosoc.11: 19, non Br.-Bl. 1933; Ass. a Arthrocnemo-Hordeetum maritimi Brullo & Furnari 1976,
Not. Fitosoc.11: 20; Puccinellio convolutae-Arthrocnemetum glauci Géhu et al. 1984, Doc.
Phytosoc. n.s. 8:354, non Géhu 1984, Doc. Phytosoc. n.s.8: 438.

Characteristic and differential species: Arthrocnemum meridionale (Ramirez, Rufo, Sanchez-Mata &
de la Fuente) de la Fuente, Sanchez-Gavilan, Ramirez, Rufo, Sanchez-Mata (=Arthrocnemum
macrostachyum Auct. non (Moric.) K. Koch.

Phytosociological table: From Brullo & Furnari (1976), tab. pag. 19, 28 rel.

Char. ass. and all.: Arthrocnemum meridionale (V).

Char. ord. and class: Halimione portulacoides (1V), Sarcocornia fruticosa (111), Sarcocornia alpini
(1), Triglochin barrelieri (11), Suaeda vera (11), Juncus subulatus (1), Limonium narbonense (1),
Limonium virgatum (1), Cynomorium coccineum (1), Limbarda crithmoides subsp. longifolia ().

Other species: Sphenopus divaricatus (V), Parapholis incurva (V), Parapholis filiformis (IV),
Plantago coronopus (IV), Frankenia pulverulenta (IV), Hordeum maritimum (I11),
Mesembryanthemum nodiflorum (1), Spergularia marina (11), Bupleurum glaucum (11),
Hornungia procumbens ().

Structure and ecology: This association replaces the Arthrocnemetum glauci in the southern territories
of the Mediterranean area, where it can be considered a thermophilous vicariant. Similarly to the
latter, it colonizes the surfaces subjected to long periods of submersion with hypersaline soils. In
the clearing among the shrubs, the halophilous therophytes of the Saginetea maritima are very
frequent, such as Sphenopus divaricatus, Frankenia pulverulenta, Plantago coronopus,
Parapholis incurva, Hordeum maritimum, etc.

Geographical distribution: This vegetation occurs in Sicily (Frei 1937, Brullo & Furnari 1976), South
Sardinia (De Marco & Mossa 1975, 1980; Brullo unpublished relevés), and Cyprus (Géhu et al.
1984).

22. Cynomorio coccinei-Arthrocnemetum meridionalis ass. nov. prov.
Holotypus: Tab. 8, rel. 1, Frei (1937).

Syn: Ass. a Arthrocnemum glaucum & Sphenopus divaricatus subass. con Statice minutiflora Frei
1937, Nuov. Gior. Bot. Ital. n.s., 44(2) p.p. (rel. 71-76); Arthrocnemetum glauci Brullo & Furnari
1976, Not. Fitosoc. 11:19, p.p., non Br.-Bl. 1933.

Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et
al., Limonium densiflorum (Guss.) Kuntze and Cynomorium coccineum L.

Phytosociological table: From Frei (1937), Tab. 8, 6 rel.

Char. ass.: Cynomorium coccineum (V), Limonium densiflorum (I).

Char. all.: Arthrocnemum meridionale (V).

Char. ord. and class: Halimione portulacoides (V), Sarcocornia fruticosa (111), Limonum virgatum
(I), Triglochin barrelieri (1), Limbarda crithmoides subsp. longifolia (I).

Other species: Sphenopus divaricatus (V), Plantago coronopus (V), Hordeum maritimum (V),
Parapholis incurva (V), Frankenia pulverulenta (IV), Hornungia procumbens (1V), Suaeda vera
(IV), Spergularia marina (111), Haloplepis amplexicaulis (11), Parapholis filiformis (1).

Structure and ecology: It is a halophilous community dominated by Arthrocnemum meridionale,
which is linked to the surfaces of the saline habitat, where it grows mainly on the raised edge. In
this association are frequently found Cynomorium coccineum, a parasitic halophyte of Halimione
portulacoides, and Limonium densiflorum, a rare Sicilian endemic species. This association shows
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a marked halo-xerophilous requirement in territories affected by a marked thermo-xeric
bioclimate. It is a rare association showing close relationships with Cynomorio coccineae-
Halimionetum portulacoidis from Sardinia and Corsica.

Geographical distribution: This vegetation was surveyed only in the salt evaporation ponds near
Trapani (Frei 1937, Ronciglio, unpublished relevés of S. Brullo).

23. Cynomorio coccineae-Halimionetum portulacoidis Biondi 1992, Coll. Phytosoc. 19: 191
Holotypus: Tab. 24, rel. 5 (Biondi 1992).

Syn.: Praterie ad Halimione portulacoides ¢ Cynomorium coccineum De Marco & Mossa 1980,
C.N.R.AQ/1/80:11.

Characteristic and differential species: Cynomorium coccineum L. and Halimione portulacoides (L.)
Aellen.

Phytosociological table: From Filigheddu et al. (2000), Tab. 1, 11 rel.

Char. ass.: Halimione portulacoides (V), Cynomorium coccineum (1I).

Char. all.: Arthrocnemum meridionale (1).

Char. ord. and class: Limbarda crithmoides subsp. longifolia (111), Thinopyrum flaccifolium (1),
Sarcocornia fruticosa (11).

Other species: Phragmites australis (11), Sporobolus pumilus (1), Galatella tripolium (1), Juncus
maritumus (1), Juncus multibracteatus (1), Juncus acutus (I).

Structure and ecology: This association is differentiated by the dominance of Halimione
portulacoides and sometimes it grows together with Cynomorium coccineum. It prefers well
drained soils, especially along the canals near the salt marshes.

Geographical distribution: This vegetation occurs in Sardinia (De Marco & Mossa 1980, Biondi 1992,
Filigheddu et al. 2000, Biondi & Bagella 2005), and South Corsica (Géhu 1998).

24. Frankenio corymbosae-Arthrocnemetum macrostachyi Rivas-Martinez, Alcaraz, Belmonte,
Canto & Sanchez-Mata 1984, Doc. Phytosociol 8:336.

Holotypus: Table 1, rel. 1, Rivas-Martinez et al. (1984).

Syn.: Frankenio corymbosae-Arthrocnemetum macrostachyi Rivas-Martinez et al. 1984 in Rivas-
Martinez & Costa 1984, Doc. Phytosoc. 8:19 (Art. 2b); Frankenio corymbosae-Arthrocnemetum
macrostachyi Rivas-Martinez et al. ex Alcaraz Ariza 1984, Fl. Veg. NE Murcia: 185 (Art. 5).

Characteristic _and differential species: Frankenia corymbosa Desf. and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From Rivas-Martinez et al. (1984), Tab. 1, 12 rel.

Char. ass.: Frankenia corymbosa (I111), Limonium caesium (11), Limonium angustebracteatum (11),

Char. all.: Arthrocnemum macrostachyum (V).

Char. ord. and class: Halimione portulacoides (IV), Limbarda crithmoides subsp. longifolia (11),
Limonium delicatulum (1), Limonium cossonianum (11), Sarcocornia fruticosa (1), Aeluropus
littoralis (1), Spergularia media (1).

Other species: Sphenopus divaricatus (111), Suaeda vera (111), Mesembryanthemum nodiflorum (1),
Parapholis incurva (1), Sonchus tenerrimus (1), Limonium eichioides (1), Sporobolus virginicus
(D), Phragmites australis (1), Lygeum spartum (1), Medicago marina (1), Plantago lagopus (1),
Asparagus albus (1).

Structure and ecology: This association showing dense coverage is characterized by the dominance
of Arthrocnemum macrostachyum and is localized on compact clayey soils. The surfaces colonized
by this vegetation are subject to temporary summer draining with superficial saline efflorescences.
Floristically, it is differentiated by the occurrence of several species of Limonium that highlight a
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relevant phytogeographical significance since it is a refuge of rare endemic halophytes. Similarly
to other halophilous associations differentiated by the dominance of Arthrocnemum
macrostachyum in clearing this vegetation are frequent ephemeral meadows, a cycle spring
belonging to Saginetea maritimae.

Geographical distribution: This association is distributed in the Murciano-Almeriense district in
southern Spain (Alcaraz Ariza 1984, Rivas-Martinez & Costa 1984, Rivas-Martinez et al. 1984,
Peinado et al. 1992, Géhu 1998, Rivas-Martinez et al. 2011, Asensi et al. 2017, Ramirez et al.
2021).

25. Inulo longifoliae-Arthrocnemetum glauci (Fontes 1945) Géhu & Géhu-Franck 1977, Acta. Bot.
Malac. 3:149 corr. hoc. loco

Lectotypus: Table 4, rel. 89 Fontes (1945) hoc loco.

Syn.: Arthrocnemetum glauci taganum Fontes 1945, Bol. Soc. Brot. 19(2):809 (Art. 34a); Inulo
crithmoidis-Arthrocnemetum machrostachyi (Fontes 1945) Géhu & Géhu-Franck 1977, Acta. Bot.
Malac. 3:149; Inulo crithmoidis-Arthrocnemetum glauci (Fontes 1945) Géhu & Géhu-Franck
1977, Acta. Bot. Malac. 3:149 (Art. 34a).

Characteristic and differential species: Limbarda crithmoides (L.) Dumort. subsp. longifolia
(Arcang.) Greuter and Arthrocnemum macrostachyum (Moric.) K. Koch.

Phytosociological table: From Géhu & Géhu-Franck 1977, Tab. 3, 12 rel. sub [nulo crithmoidis-
Arthrocnemetum glauci.

Char. ass.: Limbarda crithmoides subsp. longifolia (IV).

Char. all.: Arthrocnemum macrostachyum (V).

Char. ord. and class: Halimione portulacoides (V), Artemisia gallica (11), Sarcocornia fruticosa (1),
Cistanche phelypaea (1), Spergularia media (1), Puccinellia maritima (1), Myriolimon diffusum
(D, Limonium vulgare (1).

Other species: Suaeda vera (Il), Bostrychia scorpioides (Ill), Polygonum equisetiforme (II),
Galatella tripolium (11), Juncus maritimus (1), Atriplex halimus (1).

Structure and ecology: This association is linked to Atlantic bioclimatic conditions occurring on silty
substrates often submerged for long periods, with soils having a variable salinity with salt
efflorescence in the summertime. Physognomically, it is dominated by Arthrocnemum
macrostachyum and Limbarda crithmoides subsp. longifolia and Halimione portulacoides are
quite frequent. The association can be considered an Atlantic vicariant of the Mediterranean
Arthrocnemetum glauci.

Geographical distribution: This association occurs along the Atlantic coast of Portugal and south-
west of Spain (Fontes 1945, Géhu & Géhu-Franck 1977, Rivas-Martinez et al. 1980, Rivas-
Martinez & Costa 1984, Costa & Lousa 1992, Costa et al. 1997, 2012, Géhu 1998, Ramirez et al.
2021, unpublished relevés of G. Tavilla). According to Géhu & Géhu-Franck (1977), it should be
present in the territories of Atlantic-Morocco.

26. Arthrocnemo meridionalis-Juncetum subulati Brullo & Furnari 1976 Not. Fitosoc. 11: 13 corr.
Tavilla et al. 2023, Land 12: 4

Holotypus: p. 14, rel. a, Brullo & Furnari 1976.

Syn.: Arthrocnemo glauci-Juncetum subulati subass. arthrocnemetosum Brullo & Furnari 1976, Not.
Fitosoc. 11: 13; Arthrocaulo meridionalis-Juncetum subulati Brullo & Furnari 1976 corr.
Sciandrello et al. 2019, Plant Sociology 46(2):88 (Art. 43); Junco subulati-Limonietum
narbonense Sciandrello 2020, Plant Biosyst. 154(6): 868; Arthrocnemo macrostachyi-Juncetum
subulati Brullo & Furnari 1976 corr. Brullo et al. 2020, Veg. Maltese Islands: 91.; Juncetum
subulati Sciandrello et al. 2019, Fitosociologia 56(2):88 non Caniglia et al. 1984.
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Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et
al., Juncus subulatus Forssk., Limonium pachinense Brullo.

Phytosociological table: From Brullo & Furnari (1976), tab. pag. 13, subass. a, 61 rel., sub
Arthrocnemo glauci-Juncetum subulati subass. arthrocnemetosum

Char. ass.: Juncus subulatus (IV).

Char. all.: Arthrocnemum meridionale (V).

Char. ord. and class: Sarcocornia alpini (111), Limonium narbonense (1), Sarcocornia fruticosa (1),
Triglochin barrelieri (1), Limbarda crithmoides subsp. longifolia (1), Spergularia marina (1),
Halimione portulacoides (1), Aeluropus lagopoides (1), Spergularia media (1), Thinopyrum
Sflaccidifolium (1).

Other species: Parapholis filiformis (II), Polypogon monspeliensis (11), Suaeda spicata (1), Cressa
cretica (1), Hordeum maritimum (1), Salicornia perennans (1), Salicornia procumbens (1), Juncus
maritimus (1), Schenkia spicata (1), Juncus bufonius (1), Centaurium pulchellum (1), Blackstonia
serotina (1), Bellardia trixago (1), Lysimachia arvensis (I).

Structure and ecology: This association occurs in salt marshes with sandy to silty-sandy soils with a
higher salinity value, limited to the surfaces submerged for long periods. It is represented by dense
shrub vegetation dominated by Arthrocnemum meridionale, usually growing with Juncus
subulatus. Sporadically, Limonium pachynense a rare endemic species, occurs in the more arid
stands. It is a very peculiar plant community showing some relation to Arthrocnemetum
meridionale, which differs from the occurrence of Juncus subulatus for its less halophilous
requirements and quite damp soils in the summertime. Sometimes, this association is represented
by a community dominated by Juncus subulatus occurring mainly in more damp soils by
Sciandrello et al. (2019), referred to as Juncetum subulati Caniglia et al. 1984, which must be
consider a synonym of Puccinellio festuciformis-Juncetum subulati Géhu et al. 1986. As concerns
1ts catenal contact, the Arthrocnemo meridionale-Juncetum subulati in the salt marshes is localized
on the surfaces interposed between the Aeluropo lagopoidis-Sarcocornietum alpini, linked to soils
submerged for more extended periods, and the Agropyro scirpei-Inuletum longifoliae growing on
soils rarely flooded.

Geographical distribution: According to literature data, this association is widespread in Sicily (Brullo
& Furnari 1976, Brullo 1978, Brullo et al. 1988, Sciandrello et al. 2019, Sciandrello 2020),
occurring also Sardinia (Biondi & Bagella 2005, De Martis & Serri, 2009), Malta (Brullo et al.
2020, Tavilla et al. 2023, unpublished relevés of G. Tavilla), Tunisia (Barbagallo et al. 1990), and
Cyprus (Géhu et al. 1984, upublished relevés of S. Brullo).

27. Limonio vulgaris-Juncetum subulati J.C. Costa, Neto, T. Almeida & Lousa in J.C. Costa et al.
2009, J. Coast. Res. SI. 56: 1343.

Holotypus: rel. p. 1343 J.C. Costa et al. (2009).

Syn.: Arthrocnemo glauci-Juncetum subulati Rivas-Martinez et al. 1980, Lazaroa 2: 58 non Brullo &
Furnari 1976, Not. Fitosoc. 11: 13; Arthrocnemo glauci-Juncetum subulati Costa J.C., Lousa &
Espirito-Santo 1997, Stud. Bot. 15: 103 non Brullo & Furnari 1976; Limonio vulgare-Juncetum
subulati J.C. Costa et al. 2008, VII Encontr. Inter. ALFA Livro Res: 62 (Art. 5); Arthrocnemo
glauci-Juncetum subulati Rivas-Martinez & Costa 1984, Doc. Phytosoc. n.s. 8:18 non Brullo &
Furnari 1986, Not. Fitosoc. 11: 13.

Characteristic and differential species: Limonium vulgare Mill. and Juncus subulatus Forssk.

Phytosociological table: From J.C. Costa et al. (2014), tab. 1, 13 rel.

Char. ass.: Juncus subulatus (V), Limonium vulgare (I11).

Char. all.: Arthrocnemum macrostachyum (I11).

Char ord. and class: Halimione portulacoides (I1V), Sarcocornia pruinosa (1V), Sarcocornia alpini
(I), Limbarda crithrmoides subsp. longifolia (1), Thinopyrum elongatum (1), Triglochin
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barrelieri (1), Artemisia gallica (1), Limoniastrum monopetalum (1). Myriolimon diffusum (1),
Cystanche phelipaea (1), Myriolimon ferulaceum (1), Spergularia media ().

Other species: Juncus maritimus (IV), Galatella tripolium subsp. pannonica (11l), Polygonum
equistetiforme (11), Atriplex prostrata (1), Parapholis philiformis (1), Polypogon maritimus (II),
Suaeda vera (1), Bolboschoenus maritimus (1), Salicornia perennans (1), Hordeum maritimum (1),
Phragmites australis (1), Plantago coronopus (1), Sporobolus pumilus (1), Schoenoplectus litoralis
(D), Ruppia drepanensis (1), Cotula coronopifolia (1), Salicornia procumbens (1), Limonium
algarvense (1), Jucus acutus (1), Frankenia laevis (1), Polypogon maritimus (1), Soda inermis (1).

Structure and ecology: This association occurs on salt marshes or abandoned saltpans on surfaces
flooded for long periods by brackish water and dried up during the summer. It is linked to Atlantic
bioclimatic conditions and stands with saltt clayey soils rich in sandy components. Floristically, it
is characterized by the dominance of Juncus subulatus, which grows together with Halimione
portulacoides, Sarcocornia pruinosa, and Limonium vulgare. Previously, this vegetation was
referred to as Arthrocnemo-Juncetum subulati Brullo & Furnari 1976. However, based on its
floristic sets and ecological requirements, it is more correctly treated as a distinct association.

Geographical distribution: This association is delimited to the Atlantic coast of the southwest Iberian
Peninsula (Rivas-Martinez et al. 1980, Rivas-Martinez & Costa 1984, Costa et al. 1997, 2008,
2009, 2012, 2014).

28. Limonio angustibracteati-Arthrocnemetum machrostachyi ass. nov. prov.
Holotypus: Tab. 2, rel 3, Costa & Boira (1981).

Syn.: Arthrocnemo glauci-Juncetum subulati Costa & Boira 1981, Anales. Jard. Bot. Madrid 38(1):
238 non Brullo & Furnari 1976

Characteristic and differential species: Limonium angustebracteatum Erben and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From Costa & Boira (1981), Tab. 2, 5 rel. sub Arthrocnemo glauci-Juncetum
subulati

Char. ass.: Limonium angustebracteatum (11).

Char. all.: Arthrocnemum macrostachyum (V).

Char. ord. and class: Juncus subulatus (V), Halimione portulacoides (1V), Limbarda crithmoides
subsp. longifolia (111), Sarcocornia lagascana (1), Artemisia gallica (1I).

Other species: Phragmites australis (I11), Symphyotrichum squamatum (111), Salicornia perennans
(D), Suaeda vera (1), Atriplex prostrata (1), Juncus acutus (I).

Structure and ecology: This association grows in the salt marshes limitedly to the surfaces submerged
for long periods and characterized by strongly clayey sandy soils. It tolerates a high salinity value
and is characterized by the dominance of Arthrocnemum macrostachyum, which usually grows
with Juncus subulatus and Halimione portulacoides.

Geographical distribution: Currently, according to Costa & Boira (1981), this association is recorded
from salt marshes near Valencia (Spain).

29. Zygophyllo fontanesii-Arthrocnemetum macrostachyi Fernandez & Santos 1984, Lazaroa 5:146.
Holotypus: Tab. 1, rel. 3, Fernandez & Santos (1984)

Syn.: Tetraeno fontanesii-Arthrocnemetum macrostachyi Fernandez & Santos 1984 corr. de Foucault
2021, Carnets Bot. 59:6.

Characteristic and differential species: Zygophyllum fontanesii Webb & Berthel. and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From Fernandez & Santos (1984), Tab. 1, 15 rel.
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Char. ass.: Zygophyllum fontanesii (V).

Char, all.: Arthrocnemum macrostachyum (V).

Char. ord. and class.: Halimione portulacoides (1), Sarcocornia perennis ().

Other species: Suaeda vera (IV), Frankenia capitata (111), Suaeda vermiculata (1), Oxybasis glauca
(), Limonium tuberculatum (1), Mesembryanthemum nodiflorum (1), Atriplex halimus (1), Ruppia
maritima (1), Caroxylon tetrandrum (1), Traganum moquinii (1), Suaeda sp. (1).

Structure and ecology: This association is dominated by dense shrubs of Arthrocnemum
macrostachyum and Zygophyllum fontanesii and colonizes the surfaces with high salinity values.
During long periods with no todal fluctuation, the soil becomes dried out and covered in saline
efflorescence for long periods.

Geographical distribution: This association occurs in the Canary Islands, wchich is localized in the
salt marshes of Fuerteventura, Lobos, and Lanzarote (Fernandez Galvan & Santos 1984, Biondi et
al. 1994, Géhu 1998, Rodriguez Delgado et al. 2000, Rivas-Martinez et al. 2011, Del Arco Aguilar
& Rodriguez Delgado 2018, Salas-Pascual et al. 2018, Ramirez et al. 2021).

30. Limonio bellidifolii-Arthrocnemetum macrostachyi (Sciandrello & Tomaselli 2014) stat. nov.
prov.

Holotypus: Tab. 2, rel. 58, Sciandrello & Tomaselli (2014).

Syn.: Puccinellio convolutae-Arthrocnemetum macrostachyi (1984 subass. limonietosum bellidifolii
Sciandrello & Tomaselli 2014, Biologia 69(1): 58.

Characteristic and differential species: Limonium bellidifolium (Gouan) Dumort. and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From Sciandrello & Tomaselli (2014), Tab. 2, 11 rel, sub Puccinellio
convolutae-Arthrocnemetum macrostachyi subass. limonietosum bellidifolii

Char. ass.: Limonium bellidifolium (V).

Char. all.: Arthrocnemum macrostachyum (V).

Char. ord. and class: Puccinellia festuciformis subsp. lagascana (V), Sarcocornia alpini (111),
Halimione portulacoides (111), Limbarda crithmoides subsp. longifolia (1), Triglochin barrelieri
(1), Limonium narbonense (11), Juncus subulatus (1), Thinopyrum flaccidifolium (1), Limonium
virgatum (I).

Other species: Suaeda vera (1), Parapholis filiformis (1), Polypogon monspeliensis (1), Juncus
maritimus (1), Sonchus bulbosus (1), Bromus racemosus (1), Galium aparine (1), Galatella
tripolium subsp. pannonicum (1), Sonchus oleraceus (1), Salicornia procumbens ().

Structure and ecology: This association is localized in the salt marsh's lower part, enduring long
periods of submersion by water with high salinity values. It is dominated by the occurrence of
Arthrocnemum macrostachyum, which usually grows with Limonium bellidifolium, a rare species
on the Italian Adriatic coast. Previously, it was treated as subass. limonietosum bellidifolii of the
Puccinellio convolutae-Arthrocnemetum macrostachyi (= Arthrocnemetum glauci), but it must be
considered an independent association based on current knowledge.

Geographical distribution: Currently, this association is recorded in the Apulian territory (Sciandrello
& Tomaselli 2014).

31. Halimiono portulacoidis-Arthrocnemetum meridionalis Barbagallo, Brullo & Furnari 1990,
Boll. Acc. Gioenia Sci. Nat. Catania 23(336):590 corr. hoc loco

Holotypus: Tab. 5, rel. 3, Barbagallo et al. (1990).
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Syn.: Halimiono portulacoidis-Arthrocnemetum glauci Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):590 (Art. 43); Ass. a Arthrocnemum macrostachyum et Obione
portulacoides Bouabdallah 1992, Vég. Stepp. Haut. Plaines Sud-Algér: 73 (Art. 5, 14).

Characteristic and differential species: Halimione portulacoides (L.) Aellen and Artrhocnemum
meridionale (Ramirez et al.) de la Fuente et al.

Phytosociological table: From Barbagallo et al. (1990), tab. 5, 6 rel., sub Halimiono portulacoidis-
Arthrocnemetum glauci

Char. ass.: Halimione portulacoides (V).

Char. all.: Arthrocnemum meridionale (V).

Char ord. and class: Halocnemum cruciatum (V), Sarcocornia alpini (I).

Structure and ecology: This association is localized on the surfaces of the salt marshes, which are
submerged for most of the year and are directly connected to the sea. Physiognomically, it is
differentiated from the occurrence of Arthrocnemum meridionale, which always grows together
with Halimione portulacoides. 1t is a very poor floristically vegetation linked to high soil humidity
affected by the emiremic bioclimatic condition.

Geographical distribution: The association occurs in southern Tunisia (Barbagallo et al. 1990), and
sub-Saharian territories of Algeria (Bouabdallah 1992).

32. Aeluropo lagopoidis-Limonietum intermedi Bartolo, Brullo, Miniss. & Spamp. 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 21(334): 180

Holotypus: Tab. 9, rel. 2, Bartolo et al. (1990).
Characteristic and differential species: Limonium intermedium (Guss.) Brullo.

Phytosociological table: From Bartolo et al. (1990), tab. 9, 10 rel.

Char. ass.: Limonium intermedium (V).

Char. all.: Arthrocnemum meridionale (11).

Char. ord. and class: Aeluropus lagopoides (V), Spergularia marina (V), Triglochin barrelieri (111).

Other species: Suaeda spicata (V), Parapholis incurva (IV), Sphenopus divaricatus (IV),
Heliotropium curassavicum (1), Frankenia hirsuta (1), Atriplex latifolia (1), Suaeda vera (1).

Structure and ecology: This association was localized in a small salt marsh near the Lampedusa harbor
(Sicily), growing along the edge of this humid habitat, which was directly submerged by seawater.
Physiognomically, it is differentiated by the dominance of Limonium intermedium, a rare species
exclusive of these places, which thrived together with Aeluropus lagopoides and a few other
halophytes.

Geographical distribution: Unfortunately, about 40 years ago, this very peculiar habitat was destroyed
and replaced by a football field.

33. Limonio etrusci-Arthrocnemetum macrostachyi ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium etruscum Arrigoni & Rizzotto and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From unpublished relevés of S. Brullo, 6 rel, 19-7-1986.

Char. ass.: Limonium etruscum (V).

Char. all.: Arthrocnemum macrostachyum (V).

Char. ord. and class.: Limonium narbonense (V), Sarcocornia alpini (V), Puccinellia festuciformis
(V), Halimione portulacoides (V), Sarcocornia fruticosa (V), Triglochin barrelieri (IV),
Artemisia caerulescens (IV).

Other species: Parapholis filiformis (V), Plantago coronopus (111).
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Structure and ecology: This association occurs on the outer edge of salt marshes on silty sandy soils,
where colonized surfaces are occasionally submerged. Physiognomically, it is characterized by the
occurrence of Arthrocnemum macrostachyum and Sarcocornia fruticosa, which grow together
with Limonium etruscum, an endemic species of Tuscany, which forms dense basal rosettes.

Geographical distribution: This association was surveyed in the salt marsh of Talamone along the
Southern Tuscany coast (unpublished relevés of S. Brullo). According to Viciani et al. (2011),
based on fieldwork after 1999, L. etruscum seems to have disappeared from Talamone Lake.
Therefore, this plant community represents an important historical data and input for future nature
restoration actions.

34. Limonietum virgato-meyerii Brullo ass. nov. prov.
Holotypus: not designated.

Characteristic and differential species: Limonium meyeri (Boiss.) Kuntze, Limonium mucronulatum
(H.Lindb.) Greuter & Burdet, Limonium virgatum Mill.

Phytosociological table: From unpublished relevés of S. Brullo, 21 rel., 6-10-88.

Char. ass.: Limonium meyeri (V), Limonium mucronulatum (I).

Char. all.: Arthrocnemum meridionale (IV).

Char. ord. and class: Limonium virgatum (V), Limbarda crithmoides subsp. longifolia (IV),
Sarcocornia alpini (IV), Juncus rigidus (IV), Sarcocornia fruticosa (IV), Halimione portulacoides
(I1), Aeluropus lagopoides (1), Thinopyrum flaccidifolium (1), Juncus subulatus (1), Halocnemum
cruciatum (I).

Other species: Plantago crassifolia (111), Symphyotrichum squamatum (1), Cressa cretica (1), Suaeda
vera (1), Asparagus stipularis ().

Structure and ecology: This association usually covers large surfaces of the coastal salt marshes, with
surfaces usually submerged for short periods. Physiognomically, it is characterized by Limonium
meyeri, showing high coverage value, usually growing together with Limonium virgatum or more,
rarely with, Limonium mucronulatum. Mixing with the basal rosette of the Limonium species,
shrubs of Arthrocnemum meridionale and Sarcocornia fruticosa are very frequent.

Geographical distribution: Currently, this association is widespread in the salt marsh near Limassol
and Larnaca, Cyprus (unpublished relevés of S. Brullo).

35. Junco rigidi-Arthrocnemetum meridionalis (Géhu & Géhu-Franck 1992) stat. nov. and corr. hoc
loco

Holotypus: Tab 13, rel 24 (Géhu & Géhu-Franck 1992).

Syn.: Zygophyllo albi-Arthrocnemetum macrostachyi subass. juncetosum maritimi Géhu & Géhu-
Franck 1992, Coll. Phytosoc. 19: 687 (Art. 43).

Characteristic _and differential species: Juncus rigidus Desf. and Arthrocnemum meridionale
(Ramirez et al.) de la Fuente et al.

Phytosociological table: From Géhu & Géhu-Franck (1992), tab. 13, 2 rel. (361-362)

Char. ass.: Juncus rigidus (11).

Char. all.: Arthrocnemum meridionale (11).

Char. ord. and class: Limonium virgatum (I1), Zygophyllum album (1), Sarcocornia alpini (1),
Thinopyrum elongatum (1), Spergularia media (1).

Other species: Suaeda pruinosa (1), Atriplex halimus (I).

Structure and ecology: This association is linked to substrate well-drained salt marshes in the
territories affected by a markedly xeric bioclimate. Usually, it replaces the Zygophyllo albi-
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Arthrocnemetum meridionalis in the stands with more damp soils. Previously, this syntaxon was
treated as a subbass. juncetosum (maritimi) rigidi of the last association.

Geographical distribution: This association is reported from Southern Tunisia by Géhu & Géhu-
Franck (1992).

36. Limonio lilybaei-Limoniastretum monopetali Brullo & Di Martino 1974, Boll. Ist. Bot. Giard.
Col. Palermo 26: 33 corr. Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 21:51, nom.
invers. hoc loco.

Lectotypus: Tab. 9, rel. 8, Brullo & Di Martino (1974), hoc loco.

Syn.: Limoniastro-Limonietum siculi Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Col. Palermo
26: 33.

Characteristic and differential species: Limonium lilybaeum Brullo and Limoniastrum monopetalum
(L.) Boiss.

Phytosociological table: From Brullo & Di Martino (1974), Tab. 9, 11 rel, sub Limoniastro-
Limonietum siculi

Char. ass.: Limonium lilybaeum (V).

Char. all.: Arthrocnemum meridionale (V).

Char. ord. and class: Limoniastrum monopetalum (V), Limbarda crithmoides subsp. longifolia (V),
Halimione portulacoides (V), Limonium virgatum (IV), Sarcocornia alpini (IV), Sarcocornia
fruticosa (I11), Limonium narbonense (11), Halocnemum cruciatum (11), Spergularia media (1I).

Other species: Parapholis incurva (V), Silene colorata (111), Sporobolus virginicus (I11), Polypogon
maritimus (III), Limonium avei (I1l), Lygeum spartum (11), Filago gallica (11), Centaurium
erythraea (1), Rumex bucephalophorus (1), Lotus cytisoides (I11), Bupleurum semicompositum
subsp. glaucum (11), Sonchus oleraceus (11), Hedypnois rhagadioloides (11), Lysimachia arvensis
(IT), Senecio leucanthemifolius (1), Frankenia pulverulenta (1), Parapholis filiformis (I).

Structure and ecology: This association is localized in the salt marshes, with soils usually submerged
for short periods, constituting a belt between the Arthrocnemo meridionalis-Halocnemo cruciati
and Limonio dubii-Lygetum spartii. Physiognomically, it is differentiated by the dominance of
Limoniastrum monopetalum and Arthrocnemum meridionale. Additionally, Limonium lilybaeum,
an endemic species of West Sicily, is frequent. This vegetation, although due to its ecological and
structural characteristics, could be placed in Limonium ferulacei, it should be attributed instead to
the alliance Arthrocnemion glauci. This is supported by the occurrence and abundance of
Arthrocnemum meridionale and the ecological requirements since it localizes in markedly salty
soils.

Geographical distribution: This association occurs in western Sicily near Trapani (Brullo & Di
Martino 1974, Géhu 1998, Sciandrello 2020).

A4. Arthrocnemo macrostachyi-Halocnemion strobilacei (Oberdorfer 1952, Vegetatio 3(6):338)
nom. nov. prov.

Hypersaline succulent chenopod scrub of the coastal and inland salt marshes on temporary flooded
surfaces from north-Mediterranean territories.

Holotypus: Arthrocnemo glauci-Halocnemetum strobilacei Oberdofer 1952.

Syn.: Staticion orientale Oberdofer 1952, Vegetatio 3(6):338, (Art. 34a); Halocnemion strobilacei
Biondi, Casavecchia, Estrelles & Soriano Plant Biosyst. 147(3):544, nom. inept. (Art. 43);
Halocnemion strobilacei Biondi et al. 2013, Plant Biosyst. 147(3): 544 non Halocnemion
strobilacei Korzhenevskii & Kliukin in Korzhenevskii 2000, Byull. Gosud. Nikitsk. Bot. Sada
76:18, nom. inval. (Art. 5).
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Characteristic species: Halocnemum strobilaceum (Pall.) M.Bieb.

Structure and ecology: This alliance groups the succulent hyper-halophilous shrubby plant
communities linked to the thermo and meso- Mediterranean bioclimate and temperate sub-
Mediterranean bioclimate. This vegetation type is characterized by the dominance of Halocnemum
strobilaceum, which occurs in eastern Europe, from Italy and Greece to Ukraine, more eastern in
Anatolia, Caucasus, Iran, Iraq, Afghanistan, Pakistan, Arabia, China, Mongolia, Siberia and
Kazakhstan (Biondi et al. 2013). The associations referable to this alliance are localized in the salt
marshes characterized by soils flooded for long periods and dried up during the summertime with
high salinity values. From a nomenclatural point of view, this syntaxon was initially described as
Halocnemion strobilacei by Biondi et al. (2013). However, according to Article 43, it is a nomen
ineptum since it is based on Halocnemenion strobilacei, a suballiance described by Géhu & Costa
in Géhu et al. (1984) for the island of Cyprus. However, as emphasized by Biondi et al. (2013), in
this territory, the genus Halocnemum 1is represented by H. cruciatum, therefore the name
Halocnemenion strobilacei should be corrected to Halocnemenion cruciati. This syntaxon
obviously cannot be used as a basionym of Halocnemion strobilacei. Simultaneously, in the same
paper and on the same page, Biondi et al. (2013) describe another new alliance named
Halocnemion cruciati, indicating the same basionym used to describe Halocnemion strobilacei.
Thus, as already pointed out by Theurillat et al. (2021, Art. 29¢, p. 32), Halocnemion strobilacei
is an illegitimate name since it is a later homonym of Halocnemion cruciati (Art. 27a, Example
7). Consequently, there is not previously described any valid name for this syntaxon, and a new
name must be proposed.

Geographical distribution: Based on current knowledge the alliance is frequent in Italian Peninsula,
Albania, Greece, Turkey.

Habitat reference: See class.

37. Arthrocnemo glauci-Halocnemetum strobilacei Oberdofer 1952, Vegetatio 3(6): 338.
Lectotypus: Tab. 6, rel. 414, Oberdorfer (1952) hoc loco.

Syn.: Arthrocnemum glaucum-Halocnemum strobilaceum Ass. Oberdorfer 1952, Vegetatio 3(6): 338;
Salicornio  herbaceae-Halocnemetum  strobilacei Wolff 1968, Vegetatio 16:113 p.p.
Arthrocnemetum glauci Wolff 1968, Vegetatio 16:117 p.p. non Br-Bl. 1933; Halocnemetum
strobilacei Arrigoni, Nardi & Raffaeli 1985, Veg. Parco Naz. Maremma: 16 non Topa 1939;
Popolamenti ad Halocnemum strobilaceum Corbetta 1976, Suppl. Ric. Biol. Selvag. 7: 254;
Puccinellio convolutae-Arthrocnemetum glauci halocnemetosum strobilacei Piccoli, Merloni &
Pellizzari 1994, Ecol. Medit.20(3): 90 non Géhu et al. 1984a, Doc. Phytosoc. 8: 356;
Halocnemetum strobilacei Merloni 2007, Fitosociologia 44(2) supl. 1: 85 non Topa 1939.

Characteristic and differential species: Halocnemum strobilaceum (Pall.) M.Bieb. and Arthrocnemum
macrostachyum (Moric.) K. Koch.

Phytosociological table: From Oberdorfer (1952), Tab. 6, 10 rel.

Char. ass.: Arthrocnemum macrostachyum (IV).

Char. all.: Halocnemum strobilaceum (V).

Char. ord. and class: Sarcocornia fruticosa (IV), Halimione portulacoides (11), Limonium narbonense
(1), Limonium bellidifolium (11), Sarcocornia alpini (I).

Other species: Parapholis incurva (III), Sphenopus divaricatus (11), Salicornia perennans (II),
Frankenia pulverulenta (1), Suaeda spicata (1), Petrosimonia crassifolia (1), Hordeum maritimum
(IT), Poa nemoralis (1), Spergularia marina (1), Tamarix ramosissima ().

Structure and ecology: This association occurs in the edges of the coastal and inland salt marshes
characterized by soils strongly dissected and covered by saline efflorescence during the
summertime. It is flooded by strongly salty waters in the rainy season. This plant community is
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differentiated by the dominance of Halocnemum strobilaceum, which usually grows together with
Arthrocnemum macrostachyum. These species constitute more or less scattered shrubby
vegetation, interspaced by small clearings, which often are colonized by annual communities
belonging to Thero-Salicornietea or Saginetea maritimae. Therefore, this ephemeral vegetation
constitutes micromosaics (synusie) together with Arthrocnemo glauci-Halocnemetum strobilacei.
Previously, this micromosaic was interpreted by many authors as a unique association, describing
it as a different syntaxon, for instance, Salicornio herbaceae-Halocnemetum strobilacei by Wolf
(1968).

Geographical distribution: This association is distributed in the Italian Peninsula and in particular,
Tuscany (Arrigoni et al. 1985), Emilia Romagna (Corbetta 1976, Piccoli et al. 1994, Andreucci et
al. 1999, Merloni & Piccoli 2007) and Friuli Venezia Giulia (Poldini 1999), as well as in Turkey
(Géhu & Uslu 1989), Greece (Oberdofer 1952, Wolff 1968, Babalonas 1980, Géhu et al. 1986,
Biondi 1992b, Babalonas et al. 1995, Sarika et al. 2018, Brullo unpublished relevés), and Albania
(Shehu et al. 2010).

AS. Halocnemion cruciati (Géhu & Costa in Géhu et al. 1984, Doc. Phytosoc. 8:362) Biondi,

Casavecchia, Estrelles & Soriano 2013, Plant Biosyst. 147(3):544

Hypersaline succulent chenopod scrub of the coastal and inland salt marshes on temporary flooded
surfaces from south Mediterranean territories.

Holotypus: Zygophyllo albi-Arthrocnemetum meridionalis Géhu & Géhu-Franck 1992, corr. hoc loco

Syn.: Halocnemion occidentale Br.-Bl. 1949, Mem. hors séries Soc. Hist. nat. Aftr. 2:48, p.p. (Art.
34); Limoniastrion guoynoniani Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:140, p.p. (Art.
38); Halocnemenion strobilacei Géhu & Costa in Géhu et al. 1984, Doc. Phytosoc. 8:362;
Halocnemion strobilacei (Géhu & Costa in Géhu et al. 1984, Doc. Phytosoc. 8:362) Biondi,
Casavecchia, Estrelles & Soriano 2013, Plant Biosyst. 147(3):544, nom illeg. (Art. 33, 43);
Zygophillo albi-Arthrocnemion macrostachyi Géhu, Arnold, Géhu-Franck & Apostolides 1992,
Coll. Phytosoc. 19: 641, p.p. (Art. 5); Tetraeno albae-Arthrocnemion macrostachyi Géhu, Arnold,
Géhu-Franck & Apostolideés ex de Foucaul 2021, Carnets Bot. 59:14, p.p.

Characteristic and differential species: Halocnemum cruciatum (Forssk.) Tod.

Structure and ecology: From the current literature (Bacchetta et al. 2012, Biondi et al. 2013), the
Halocnemum populations in the southern Mediterranean basin should be attributed to
Halocnemum cruciatum. On the other hand, in the Northeast Mediterranean territories, Eastern
Europe, and Northern Asia, this genus is replaced by H. strobilaceum. In particular, Halocnemum
cruciatum is linked to hyperarid and arid thermo-inframediterranean bioclimates, characterized by
hyperhalophilous communities with low floristic diversity. These communities were included in a
distinct order, named Halocnemetalia cruciati by Biondi et al. (2013), which was considered by
Mucina et al. (2016) a synonym of Limoniastrietalia guyoniani Guinochet 1951. However,
according to the Art. 38, this order must be considered a nomen dubium, since the alliance that
typified it (Limoniastrion guyoniani) is a nomen dubium, because in turn it is typified by an
association represented by relevés so heterogeneous and complex, which cannot be assigned to an
association as interpreted today (Art. 37). Besides, it should be noted that the syntaxa subordinate
to the order Halocnemetalia cruciati, due to their floristic and ecological peculiarities, fall within
the order Salicornietalia fruticosae. Therefore, the Halocnemetalia cruciati must be considered a
synonym of the latter. As emphasized by Theurillat et al. (2021, Art. 29c¢, pg. 32), the name alliance
Halocnemion cruciati, is a nomen superfluum of the Halocnemion strobilacei or vice versa, since
the two alliances were published simultaneously (Art. 23, Note 1). However, being the
Halocnemion strobilacei a later homonym (Art. 27a, Example 7) of the Halocnemion cruciati, the
latter is not a superfluous name, but it is the legitimate name for the illegitimate Halocnemion
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strobilacei (Géhu & Costa in Géhu, Costa, Biondi, Peris & Arnold 1984) Biondi, Casavecchia,
Estrelles & Soriano 2013. Therefore, Halocnemion cruciati can be used as a valid syntaxon.

Geographical distribution: This alliance occurs in southern Mediterranean area, including South
Spain, Sardinia, Sicily, North Africa, South Anatolia, Cyprus, Middle East, and Sinai Peninsula
(Biondi et al. 2013).

Habitat reference: See class.

38. Zygophyllo albi-Arthrocnemetum meridionalis Géhu & Géhu-Franck 1992, Coll. Phytosoc.
19:687 corr. hoc loco

Holotypus: Tab. 13, rel. 7, Géhu & Géhu-Franck (1992).

Syn.: Zygophyllo albi-Arthrocnemetum macrostachyi subass. typicum Géhu & Géhu-Franck 1992,
Coll. Phytosoc. 19:687; Zygophyllo albi-Arthrocnemetum macrostachyi Géhu et al. 1992a, Coll.
Phytosoc. 19: 630 (Art. 2b, 8); Zygophyllo albi-Halocnemetum strobilacei Géhu et al. 1992a, Coll.
Phytosoc. 19:631 (Art. 3f); Zygophyllo albi-Halocnemetum strobilacei subass. arthrocnemetosum
Géhu et al. 1992a, Coll. Phytosoc. 19:631; Zygophyllo albi-Halocnemetum cruciati Biondi,
Casavecchia, Estrelles & Soriano 2013, Plants Byosist. 147(3):544 nom. superfl. (Art. 29¢c); Ass.
a Halocnemum strobilaceum et Frankenia reuteri Br.-Bl. 1949, Mem. hors séries Soc. Hist. nat.
Afr. 2:47, nom. dubium (Art. 37) p.p.; Cornulaco-Zygophylletum albi subass. halocnemetosum
strobilacei Géhu, Arnold, Géhu-Franck & Apostolides 1992, Coll. Phytosoc. 19: 633.

Characteristic and differential species: Halocnemum cruciatum (Forssk.) Tod., Arthrocnemum
meridionale (Ramirez et al.) de la Fuente et al.

Phytosociological table: From Géhu & Géhu-Franck (1992), Tab. 13, 8 rel.

Char. ass.: Arthrocnemum meridionale (V).

Char. all.: Halocnemum cruciatum (V).

Char. ord. and class: Zygophyllum album (1V), Sarcocornia alpini (111), Limonium virgatum (11),
Frankenia thymifolia (11), Aeluropus lagopoides (1), Limonium rubescens (I).

Other species: Sporobulus pungens (I11).

Structure and ecology: This association is localized in salt marshes at large flat surfaces temporarily
inundated for long periods and dried out during the summer, which become covered with saline
efflorescence. It is a vegetation linked to markedly saline soils with more or less thinned cover,
showing numerous clearings among shrubs. Physiognomically, it is distinguished by the
dominance of Halocnemum cruciatum, generally mixed with Arthrocnemum macrostachyum.
Sometimes, Zygophyllum album occurs in this paucispecific association. This syntaxon was
described by Biondi et al. (2013) as Zygophyllo albi-Halocnemetum cruciati to replace the name
Zygophyllo albi-Halocnemetum strobilacei proposed by Géhu et al. (1992a), which unfortunately
according to Article 3fis an invalid name since Zygophyllum album is missing in the relevé chosen
as holotypus by the authors. Therefore, being an invalid name, it must be considered as a synonym
of Zygophyllo albi-Arthrocnemetum macrostachyi, which is the first valid name to be used in
replacement of Zygophyllo albi-Halocnemetum strobilacei which, however, should be corrected
into Zygophyllum albi-Arthrocnemetum meridionalis (Art. 43).

Geographical distribution: This association is widespread in Turkey (Géhu et al. 1992c), Egypt and
Sinai (Géhu et al. 1992a, Géhu 1998), Tunisia (Braun-Blanquet 1949, Géhu & Géhu-Franck 1992).

39. Arthrocnemo meridionalis—Halocnemetum cruciati Biondi, Casavecchia, Estrelles & Soriano
2013, Plant Biosyst. 147(3): 544, corr. hoc loco.

Holotypus: Tab. 8§, relevé fifth, Géhu et al. (1984a).
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Syn.: Arthrocnemo macrostachyi—Halocnemetum cruciati Biondi, Casavecchia, Estrelles & Soriano
2013 Plant Biosyst. 147(3): 544 (Art. 43); Ass. a Halocnemum et Frankenia reuteri Br.-Bl. 1949,
Mem. hors séries Soc. Hist. nat. Afr. 2:47, p.p. (Art. 37); Ass. a Limoniastrum guyonianum et
Halocnemum strobilaceum Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:140, p.p. (Art. 37);
Ass. a Limoniastrum guyonianum et Halocnemum strobilaceum artrocnemo-halocnemetosum
Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:142; Ass. & Limoniastrum guyonianum et
Halocnemum strobilaceum halocnemetosum Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord,
42:142; Halocnemetum Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ. Storia Nat. 6(1):79
non Topa 1939; Arthrocnemetum Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ. Storia Nat.
6(1):80, non Br.-Bl. 1933; Halocnemetum strobilaceum Tadros 1953, Vegetatio 4(2):112 non
Topa 1939; Halocnemetum strobilaceum Tadros & Atta 1958, Vegetatio 8(3):137, non Topa 1939;
Puccinellio festuciformis-Arthrocnemetum fruticosi subass. halocnemetosum strobilacei Géhu et
al. 1984, Coll. Phytosoc., n.s.,8: 437; Arthrocnemo glauci—Halocnemetum strobilacei Géhu,
Costa, Biondi, Peris & Arnold 1984, Doc. Phytosoc. 8: 353, non Oberdorfer 1952, Arthrocaulo
meridionalis—Halocnemetum cruciati Biondi, Casavecchia, Estrelles & Soriano 2013 corr.
Sciandrello 2020 Plant Biosyst. 154(6): 873; Halocnemo strobilacei-Parapholidetum incurvae
Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Coll. Palermo 26: 28, p.p.; Salicornio emerici-
Halocnemetum strobilacei Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Coll. Palermo 26: 28,
p.p., non Wolff 1968; Halocnemo strobilacei-Parapholietum filiformis De Marco, Dinelli &
Mossa 1980, Annal. Bot. (Roma) 38(2): 179, p.p.; Arthrocnemo glauci-Halocnemetum strobilacei
De Martis & Serri 2009, Inf. Bot. Ital. 41(2): 297, non Oberd. 1952; Ass. a Halocnemum
strobilaceum Quezel 1965, Veg. Sahara: 59; Arthrocnemo glauci-Halocnemetum strobilacei Géhu
& Gehu-Frank 1991, Doc. Phytosoc. n.s. 13: 301, pp; Arthrocnemo-Halocnemetum strobilacei
Barbagallo et al. (1990), Boll. Acc. Gioenia Sci. Nat. 23: 586 non Oberdorfer 1952.

Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et
al., Halocnemum cruciatum (Forssk.) Tod.

Phytosociological table: From Barbagallo et al. (1990), tab. 2, 17 rel.,, sub Arthrocnemo-
Halocnemetum strobilacei

Char. ass.: Arthrocnemum meridionale (V).

Char. all: Halocnemum cruciatum (V).

Char. order and class: Sarcocornia alpini (111), Aeluropus lagopoides (11).

Structure and ecology: Similar to Zygophyllo albi-Arthrocnemetum meridionalis, this association
occurs in very similar stands of salt marshes represented by large flat surfaces flooded during the
rainy season and heavily dried in summer. Physiognomically, both are characterized by the
dominance of Arthrocnemum meridionale and Halocnemum cruciatum shrubs, which generally
show discontinuous coverage. Floristically, Arthrocnemum meridionalis-Halocnemetum
cruciatum differs from Zygophyllo albi-Arthrocnemetum meridionalis in the total absence of
Zygophyllum album, a species linked to markedly xeric hemiremic bioblimatic conditions.
Therefore, the association at issue can be considered a less thermo-xerophilous vicariant,
distributed mainly in territories with bioclimates referable to the upper and lower
inframediterranean temotype.

Geographical distribution: This association is distributed in the southern Mediterranean area and in
particular in Sardinia (De Marco et al. 1980, De Martis & Serri 2009, Biondi et al. 2013), Sicily
(Isola dello Stagnone, Brullo & Furnari 1976, Brullo & Di Martino 1974, Sciandrello 2020,
unpublished relevés of G. Tavilla), Cyprus (Géhu et al. 1984, Gehu et al. 1990, Biondi et al., 2013),
Turkey (Géhu et al. 1992¢, Biondi et al. 2013), Egypt (Tadros 1953, Tadros & Atta 1958, Biondi
et al. 2013), Tunisia (Braun-Blanquet 1949, Guinochet 1951, Pignatti 1952, Géhu & Géhu-Frank
1992, Biondi et al. 2013), Sahara-Algerian (Quezel 1965, Géhu et al. 1993), Libya (Brullo &
Furnari 1990, Biondi et al. 2013).
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40. Frankenio corymbosae-Halocnemetum cruciati Rivas-Martinez, Alcaraz, Belmonte, Cantd &
Sanchez-Mata 1984, Doc. Phytosoc. 8:337, corr. Biondi et al. 2013, Plant Biosyst. 147(3): 543

Holotypus: Tab. 2, rel. 1, Rivas-Martinez et al. (1984).

Syn.: Frankenio corymbosae-Halocnemetum strobilacei Rivas-Martinez et al. 1984, Doc. Phytosoc.
8:337 (Art. 43); Frankenio corymbosae-Halocnemetum strobilacei Rivas-Martinez & Costa 1984,
Doc. Phytosoc. n.s. 8:19 (Art. 2b); Salicornio fruticosae-Halocnemetum strobilacei Rigual 1968,
Collect. Bot. 7(2):990 p.p. (Art. 37).

Characteristic and differential species: Halocnemum cruciatum (Forssk.) Tod., Frankenia corymbosa
Dest., Limonium angustebracteatum Erben, Limonium cossonianum Kuntze, Limonium caesium
(Girard) Kuntze.

Phytosociological table: From Rivas-Martinez et al. (1984), Tab. 2, 12 rel., sub Frankenio
corymbosae-Halocnemetum strobilacei

Char. ass.: Frankenia corymbosa (111), Limonium cossonianum (111), Limonium angustebracteatum
(1), Limonium caesium (I).

Char. all.: Halocnemum cruciatum (V).

Char. ord. and class: Arthrocnemum macrostachyum (V), Halimione portulacoides (11).

Other species: Suaeda vera (1), Mesembryanthemum nodiflorum (1), Petrosedum sediforme (1),
Lygeum spartum ().

Structure and ecology: This association is localized in salt pans and salt marshes with salty soils and
debris in the superficial layer, subject to a short period of flooding. The vegetation is characterized
by the dominance of succulent shrubs represented above all by Arthrocnemum macrostachyum
and Halocnemum cruciatum, showing a scattered coverage. Endemic species of the Limonium
genus are frequent.

Geographical distribution: According to Rivas-Martinez et al. (1984), Peinado et al. (1992) and Géhu
(1998), this association occurs in the south-east of Spain, Almeria, Alicante, and Murcia.

41. Halocnemo cruciati-Salicornietum fruticosae Géhu, Arnold, Géhu-Franck, Apostolides 1992,
Coll. Phytosoc. 19:630 corr. hoc loco.

Holotypus: Tab. 13, rel. 9, Géhu et al. (1992).

Syn.: Halocnemo strobilacei-Arthrocnemetum fruticosae subass. halocnemetosum Géhu, Arnold,
Géhu-Franck, Apostolides 1992, Coll. Phytosoc. 19:630 (Art. 43); Arthrocnemo glauci-
Halocnemetum strobilacei subass. arthrocnemetosum fruticosi Géhu in Géhu et al. 1984, Doc.
Phytosoc. n.s 8: 440; Limonio delicatuli-Arthrocnemetum fruticosi subass. halocnemetosum
strobilacei Géhu & Géehu-Franck 1991, Doc. Phytosoc. 13:299; Arthrocnemio glauci-
Halocnemetum strobilacei subass. arthrocnemetosum fruticosi Mossa & Biondi 1992, Coll.
Phytosoc. 19:745 (Art. 5); Halocnemetum cruciati-Salicornietum fruticosae Biondi, Casavecchia,
Estrelles & Soriano 2013, Plant Biosyst. 147(3):544 (Art. 29c, 44); Zygophyllo albi-
Halocnemetum strobilacei subass. arthrocnemum fruticosum Géhu et al. 1992a, Coll. Phytosoc.
19:631.

Characteristic and differential species: Halocnemum cruciatum (Forssk.) Tod. and Sarcocornia
fruticosa (L.) A.J.Scott.

Phytosociological table: From Géhu et al. (1992a), Tab. 13, 13 rel. Halocnemo strobilacei-

Arthrocnemetum fruticosae subass. halocnemetosum

Char. ass: Sarcocornia fruticosa (V).

Char. all.: Halocnemum cruciatum (V).

Char ord. and class: Halimione portulacoides (11), Arthrocnemum meridionale (1), Zygophyllum
album (1), Limoniastrum monopetalum (1).
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Structure and ecology: This association can be considered a thermo-xerophilous vicariant of the
Salicornietum fruticosae occurring in the northern Mediterranean territories. Floristically, it is well
differentiated from the latter for the high frequency of Halocnemum cruciatum, which highlights
a marked environmental xeriness. This vegetation is linked to less salty soils due to the surfacing
of groundwater or rainwater.

Geographical distribution: This association was recorded in Egypt (Géhu et al. 1992a), Tunisia (Géhu
& Géhu-Frank 1991), and Sardinia (Géhu et al. 1984, Mossa & Biondi 1992).

42. Zygophyllo albi-Suaedetum pruinosae Géhu, Arnold, Géhu-Franck & Apostolides 1992, Coll
Phytosoc. 19:632.

Holotypus: Tab. 16bis, rel. 4, Géhu et al. (1992a).

Syn.: Tetraeno albae-Suaedetum vermiculatae Géhu, Arnold, Géhu-Franck & Apostolidés 1992,
corr. de Foucault, Carnets Bot. 59: 15.

Characteristic and differential species: Zygophyllum album L.f. and Suaeda pruinosa Lange.

Phytosociological table: From Géhu et al. (1992a), Tab. 16bis, 7 rel.
Char. ass: Suaeda pruinosa (V).

Char. all.: Halocnemum cruciatum (I11).

Char ord. and class: Zygophyllum album (V), Nitraria retusa (I1I).
Other species: Suaeda spicata (1), Frankenia hirsuta ().

Structure and ecology: This association is localized in the sabkhas of the desertic areas limitedly to
the outer edges characterized by salty sandy soils that are not submerged. Physiognomically, it is
differentiated by the dominance of Suaeda pruinosa, often growing with the Zygophyllum album.
Towards the center of the depression, it is in contact with Arthrocnemo meridionalis-
Halocnemetum cruciati, which prefers salty soils subject to prolonged flooding.

Geographical distribution: This association was described by Géhu et al. (1992a) from North Sinai.

43. Cornulaco monacanthae-Zygophylletum albi Géhu, Arnold, Géhu-Franck & Apostolides ass.
nov. prov.

Holotypus: Tab. 19, rel. 11, Géhu et al. (1992a).

Syn.: Cornulaco-Zygophylletum albi Géhu, Arnold, Géhu-Franck & Apostolides 1992, Coll.
Phytosoc. 19: 633 (Art. 3f).

Characteristic and differential species: Cornulaca monacantha Delile, Zygophyllum album L.f.

Phytosociological table: From Géhu et al. (1992a), Tab. 19, 21 rel., sub Cornulaco-Zygophylletum
albi.

Char. ass: Cornulaca monacantha (II).

Char. all.: Halocnemum cruciatum (1)

Char ord. and class: Zygophyllum album (V), Cistanche phelypaea (11), Nitratia retusa (1).

Other species: Anabasis articulata (1), Artemisia monosperma (1), Suaeda pruinosa (1), Convolvulus
lanatus (1), Senecio coronopifolius (1), Thymelea hirsuta (1).

Structure and ecology: This association occurs in sandy depressions of desert sabkhas with deep salty
groundwater. Physiognomically, it is differentiated by the dominance of Cornulaca monacantha,
often growing with the Zygophyllum album. It covers large surfaces in desert dunes and is replaced
on temporarily flooded surfaces by Arthrocnemo meridionalis-Halocnemetum cruciati.

Geographical distribution: This association was described by Géhu et al. (1992a) from North Sinai.
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44. Halocnemio cruciati-Juncetum rigidi ass. nov. prov.
Holotypus: Tab. 5, rel 2, Brullo & Furnari (1990).

Syn.: Juncetum rigidi Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 21:56 non
Juncetum arabici Vanden Bergen 1979.

Characteristic and differential species: Juncus rigidus Dest. and Halocnemum cruciatum (Forssk.)
Tod.

Phytosociological table: From Brullo & Furnari (1990), Tab. 5, 6 rel., sub Juncetum rigidi

Char. ass: Juncus rigidus (V).

Char. all.: Halocnemum cruciatum (V).

Char. ord. and class: Arthrocnemum meridionale (V), Limoniastrum monopetalum (V), Limbarda
crithmoides subsp. longifolia (V), Halimione portulacoides (111), Triglochin barrelieri (11I),
Sarcocornia fruticosa (111), Sarcocornia alpini (1), Juncus subulatus (11).

Other species: Sonchus oleraceus (1V), Phragmites australis (111), Tamarix boveana (111), Sphenopus
divaricatus (11), Spergularia marina (11), Polypogon monspeliensis (1).

Structure and ecology: This association is linked to sandy, more or less humid soils even in summer
because are subjected to long periods of flooding. It occurs in the coastal salt marshes and is in
catenal contact with Arthrocnemo meridionalis-Halocnemetum cruciati, which colonizes the more
raised and less humid surfaces. This vegetation differs from the other plant communities
dominated by Juncus rigidus mainly for the occurrence of Halocnemum cruciatum and high
coverage values of Arthrocnemum meridionale.

Geographical distribution: This association association was only surveyed from Cyrenaica (Brullo &
Furnari 1990).

A6. Limonion ferulacei (Pignatti 1952) Beeftink 1968, Pflanzensoziologische Systematik: 251
Thermo-Mediterranean communities with Myriolimon ferulaceum of rarely inundated and markedly
arid salt marshes.

Lectotypus: Salicornio fruticosae-Limonietum ferulacei Pignatti 1952 hoc loco.

Syn.: Limonienion ferulacei (sub. Limonion ferulacei) Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus.
Civ. Storia Nat. 6(1):79; Limoniatrion monopetali Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus.
Civ. Storia Nat. 6(1):79 p.p., nom. ambig. (Art. 36); Limonienion ferulacei Géhu 1998, Annal. Bot.
Roma 56(1): 41.

Characteristic and differential species: Myriolimon ferulaceum (L.) Lled6, Erben & M.B.Crespo (=
Limonium ferulaceum (L.) Chaz.), Limonium confertum Brullo & Erben, Limonium oblanceolatum
Brullo & Erben and Frankenia boissieri Reut. ex Boiss.

Structure and ecology: This alliance groups thermophilous plant communities in salt marshes limited
to soils infrequently or only submerged for short periods. Initially, it was treated by Pignatti (1952)
as a sub-alliance of Halo-Puccinellion, while later, Beefting (1968) raised it to the alliance rank.
Within this syntaxon, there are peculiar associations linked to high tolerance to heat and dryness,
and they thrive in hyper-halomorphic soil of territories affected by dry bioclimatic conditions.
These communities represent a geopermaseries distributed in a distinct belt along salt marshes or
salt pans.

Geographical distribution: This alliance is distributed in North Tunisia and West Sicily (Barbagallo
et al. 1990), and its occurrence is probably also in North Morocco and Algeria.

Habitat reference: See class.
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45. Limonio ferulacei-Salicornietum fruticosae Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ.
Storia Nat. 6(1): 79 nom. invers. propos. Sciandrello 2020, Plant Biost. 154(6): 867.

Lectotypus: Table p. 82, rel. 11, Pignatti (1952) designated by Sciandrello (2020).

Syn.: Salicornio fruticosae-Limonietum ferulacei Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ.
Storia Nat. 6(1): 79 (Art. 42).

Characteristic and differential species: Myriolimon ferulaceum (L.) Lledd, Erben & M.B.Crespo,
Sarcocornia fruticosa (L.) A. J. Scott.

Phytosociological table: From Barbagallo et al. (1990), tab. 18. 15 rel.

Char. ass.: Sarcocornia fruticosa (V).

Char. all.: Myriolimon ferulaceum (V), Limonium confertum (II1).

Char. ord. and class: Aeluropus lagopoides (V), Arthrocnemum meridionale (IV), Sarcocornia alpini
(IV), Limonium virgatum (IV), Halimione portulacoides (111), Triglochin barrelieri (11), Juncus
rigidus (I1), Puccinellia festuciformis (11), Limbarda crithmoides subsp. longifolia (1), Limonium
narbonense (1), Thinopyrum elongatum (1), Halocnemum cruciatum (1), Limoniastrum
monopetalum (1), Juncus subulatus (1),

Other species: Bupelurum semicompositum (11), Sphenopus divaricatus (11), Parapholis filiformis (1I),
Parapholis incurva (1), Skenchia spicata (11), Centaurium tenuifolium (11), Hordeum maritimum
(1), Suaeda vera (11), Spergularia marina (1), Polypogon monspeliensis (1), Desmazeria sicula
(D, Plantago crassifolia (1).

Structure and ecology: This association grows in halomorphic soils with a short flooding period of
salt marshes and salt pans. It is markedly thermo-xerophilous vegetation, physiognomically
dominated by shrubs of Sarcoconia fruticosa often mixed with Arthrocnemum meridionale. A
significant differential species is Myriolimon ferulaceum, a species with a west Mediterranean and
south Atlantic distribution, representing an element linked to the xeric-thermic Mediterranean
bioclimate. This plant community in the salt marshes occupies an intermediate position between
the Aeluropo lagopoidis-Sarcocornietum alpini and the Agropyro scirpei-Inuletum longifoliae.

Geographical distribution: This association was described by Pignatti (1952) from the salt marshes
of north Tunisia (Pignatti 1952), also occurs in the west Sicily (Brullo & Di Martino 1974, Brullo
& Furnari 1976, Sciandrello 2020) along the coast of Trapani and Marsala. Moreover, Barbagallo
et al. (1990) recorded it as frequent in the northern Tunisian territories.

46. Limonio conferti-Arthrocnemetum meridionalis Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioiena Sci. Nat. Catania 23:618 corr. hoc loco

Holotypus: Tab. 19, rel. 1, Barbagallo et al. (1990).

Syn: Limonio conferti-Arthrocnemetum glauci Barbagallo, Brullo & Furnari 1990, Boll. Acc. Gioiena
Sci. Nat. Catania 23:618.

Characteristic and differential species: Limonium confertum Brullo & Erben and Arthrocnemum
meridionale (Ramirez et al.) de la Fuente et al.

Phytosociological table: From Barbagallo et al. 1990, tab. 19, 5 rel., sub Limonio conferti-
Arthrocnemetum glauci.

Char. ass.: Limonium confertum (V).

Char. all.: Myriolimon ferulaceum (V), Frankenia boissieri (111), Limonium oblanceolatum (11).

Char. ord. and class: Arthrocnemum meridionale (V), Aeluropus lagopoides (V), Triglochin
barrelieri (V), Sarcoconia fruticosa (V), Sarcocornia alpini (IV), Puccinellia distans (I11), Juncus
rigidus (111), Limonium virgatum (111), Halocnemum crutiatum (11), Limbarda crithmoides subsp.
longifolia (1), Zygophyllum album (I).

Other species: Suaeda vera (IV), Hordeum maritimum (IV), Desmazeira sicula (1V), Plantago
crassifolia (I11), Parapholis incurva (1), Spergularia marina (1).
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Structure and ecology: This association is localized in the salt marshes with clayey silty soils
subjected to very long flooding periods. It is well differentiated from the other plant communities
of the Arthrocnemion glauci characterized by the dominance of Arthrocnemum meridionale for
the occurrence of Limonium confertum, L. oblanceolatum and Frankenia boissieri. Although it
shows more affinity with the Arthrocnemum meridionale associations of the Limoniatro
guyoniani-Nitrarion retusae, it is quite distinct from the latter due to its less arid bioclimatic
requirements since it is distributed within the thermo-Mediterranean sub-humid belt. Regarding
its dynamic relations, it is in contact towards the center of the depressions with Limonium conferti-
Arthrocnemetum meridionalis while the outside is replaced by Limonium ferulacei-
Sarcocornietum fruticosae.

Geographical distribution: This association was described by Barbagallo et al. (1990) from North
Tunisia.

47. Limonium neapolensis-Arthrocnemetum meridionalis Barbagallo, Brullo & Furnari 1990, Boll.
Acc. Gioiena Sci. Nat. Catania 23:618 corr. hoc loco

Holotypus: Tab.20, rel 5, Barbagallo et al. (1990).

Syn.: Ass. a Limonium confusum et Arthrocnemum glaucum Pignatti 1952, Boll. Soc. Ven. Storia
Nat. Mus. Civ. Storia Nat. 6(1):92; Limonium neapolensis-Arthrocnemetum glauci Barbagallo,
Brullo & Furnari 1990, Boll. Acc. Gioiena Sci. Nat. Catania 23:618.

Characteristic and differential species: Limonium neapolense Brullo & Erben and Arthrocnemum
meridionale (Ramirez et al.) de la Fuente et al.

Phytosociological table: From Barbagallo et al. 1990, tab. 20, 13 rel., sub Limonium neapolensis-
Arthrocnemetum glauci

Char. ass.: Limonium neapolense (V)

Char. all.: Frankenia boissieri (IV), Myriolimon ferulaceum (III).

Char. ord. and class: Arthrocnemum meridionale (V), Aeluropus lagopoides (V), Halocnemum
crutiatum (V), Halimione portulacoides (IV), Sarcocornia fruticosa (1V), Limbarda crithmoides
subsp. longifolia (111), Sarcocornia alpini (11), Limonium zeugitanum (1), Limonium virgatum (11),
Suaeda vermiculata (1), Limoniastrum monipetalum (1).

Other species: Juncus maritimus (I11), Limonium avei (1), Reaumuria vermiculata (1), Hordeum
maritimum (1), Sphenopus divaricatus (1), Spergularia marina (1).

Structure and ecology: This association grows in the coastal salt marshes on clayey silty soils
subjected to short flooding periods, affected by thermomediterranean bioclimatic conditions with
lower dry ombrotype. Overall, it differs from the Limonium conferti-Arthrocnemetum meridionalis
in its more xeric bioclimatic requirements, in the occurrence and abundance of Limonium
neapolense. This rare northern Tunisian endemic species grows among the large bushes of
Arthrocnemum meridionale. In the stands where it is localized, this plant community is localized
in a belt placed between the Arthrocnemo meridionalis-Halocnemetum cruciati and the
Limoniastro monopetali-Lygeetum sparti.

Geographical distribution: This association was described by Barbagallo et al. (1990) from North
Tunisia.

48. Limoniatro monopetali-Lygeetum sparti Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ.
Storia Nat. 6(1):89.

Lectotypus: Tab. p. 90, rel. 30, Pignatti (1952) hoc loco.

Syn.: Ass. a Limoniastrum et Lygeum spartum Boll. Soc. Ven. Storia Nat. Mus. Civ. Storia Nat.
6(1):89.
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Characteristic and differential species: Lygeum spartum Loefl. ex L. and Limoniastrum mopetalum
(L.) Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab. 24, 5 rel.

Char. ass.: Lygeum spartum (V).

Char. all.: Myriolimon ferulaceum (1V), Frankenia boissieri (IV).

Char. ord. and class: Limoniastrum monopetalum (V), Sarcocornia fruticosa (V), Halimione
portulacoides (V), Limonium zeugitanum (IIl), Thinopyrum elongatum (I11), Arthrocnemum
meridionale (1), Aeluropus lagopoides (11), Halocnemum cruciatum (I).

Other species: Hordeum maritimum (V), Plantago crassifolia (V), Polygonum equisetiforme (V),
Suaeda vera (IV), Juncus maritimus (11), Pallenis spinosa (1), Bupleurum tenuissimum (1).

Structure and ecology: This association colonizes the outer surfaces of salt marshes not affected by
flooding. Physiognomically, it is characterized by the dominance of Lygeum spartum, usually
mixed with Limoniastrum monopetalum. The vegetation is linked to thermo Mediterranean
bioclimatic conditions, as is confirmed by the occurrence of species belonging to Limonion
ferulacei, such as Myriolimon ferulaceum and Frankenia boissieri. It can be considered a
transitional vegetation between the halophilous one of salt marshes and the steppe that occurs in
the surrounding hills.

Geographical distribution: Currently, this association is recorded in Tunisia by Pignatti (1952) and
Barbagallo et al. (1990).

49. Limonio densiflori-Limoniastretum monopetali Pignatti 1953, Archivio Bot. (Pavia) 29:22. corr.
hoc loco

Holotypus: rel. p. 294, Frei (1937).

Syn.: Ass. di Limoniastrum e Statice lychnidifolia Frei 1937, Nuovo Gior. Bot. Ital. n.s. 44(2):292
non Br.-Bl. 1933, Prod. Grop. Vég. 1:22; Ass. a Limoniastrum et Statice girardiana (Frei 1937)
Pignatti 1953, Archivio Bot. (Pavia) 29:22.

Characteristic and differential species: Limonium densiflorum (Guss.) Kuntze and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Frei (1937), rel. p. 294, Trapani, sub Ass. di Limoniastrum e Statice
lychnidifolia

Char. ass.: Limonium densiflorum (1).

Char. all.: Myriolimon ferulaceum (1).

Char. ord. and class: Limonium virgatum (1), Halimione portulacoides (1), Limbarda crithmoides
subsp. longifolia (1).

Other species: Parapholis filiformis (1), Parapholis incurva (1), Sphenopus divaricatus (1), Plantago
coronopus (1).

Structure and ecology: This association is localized on the higher edges of abandoned salt pans and
salt marshes. It was referred by Frei (1937) to Ass. Limoniastrum e Statice lychnidifolia and
Pignatti (1953) described it as Ass. a Limoniastrum et Statice girardiana. This already infrequent
and fragmented association represents a vegetation dominated by Limoniastrum monopetalum,
within which Myriolimon ferulaceum, Limonium virgatum and a Limonium attributed by the
authors to Statice girardiana were found. The latter species should be correctly identified as
Limonium densiflorum, a rare Sicilian endemism.

Geographical distribution: This association was reported from Sicily near Trapani by Frei (1937).
However, it seems to have become extinct as no recent observations have been made.
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50. Limonio alleizzettii-Limoniastretum monopetali Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus.
Civ. Storia Nat. 6(1): 91 corr. hoc loco

Lectotypus: Tab. p. 91, rel. 36, Pignatti (1952), hoc loco.

Syn.: Ass. a Limoniastrum e Limonio pruinosi Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ.
Storia Nat. 6(1): 91

Characteristic and differential species: Limonium alleizettei (Pau) Brullo & Erben and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Pignatti (1952), Tab. p. 91, 4 rel., sub Ass. a Limoniastrum e Limonio
Pruinosi

Char. ass.: Limonium alleizettei (IV).

Char. all.: Myriolimon ferulaceum (IV).

Char. ord. and class: Limoniastrum monopetalum (1V), Arthrocnemum meridionale (IV),
Halocnemum cruciatum (111), Zygophyllum album (111), Aeluropus lagopoides (11), Sarcocornia
fruticosa ().

Other species: Suaeda vera (11), Cressica cretica (1), Haloplepis amplexicaule (11), Atriplex halimus
(D.

Structure and ecology: This association occurs exclusively in the coastal salt marshes on surfaces
exceptionally submerged by high tides or storm surges. The soil is mainly clayey and is colonized
by scattered shrubs of Limoniastrum monopetalum often mixed with Arthrocnemum meridionale
and Halocnemum cruciatum. The other two frequent species in this vegetation are Myriolimon
ferulaceum and Limonium alleizettei. Previously, the latter species was erroneously attributed to
Limonium pruinosum.

Geographical distribution: This association was described in Tunisia by Pignatti (1952). However, it
is currently not observed due to the human pressure in this area.

51. Limonio dubii-Lygetum spartii Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Coll. Palermo
26:31 corr. Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. 21(334):50.

Lectotypus: Rel. 1, tab 8, Brullo & Di Martino (1974), designated by Sciandrello (2020).
Syn.: Limonieto-Lygetum Brullo & Di Martino 1974, Boll. Ist. Bot. Giard. Coll. Palermo 26:31.

Characteristic and differential species: Limonium dubium (Guss.) Litard., Lygeum spartum Loefl. ex
L.

Phytosociological table: From Brullo & Di Martino (1974), tab. 8, 13 rel., sub Limonieto-Lygetum

Char. association: Lygeum spartum (V), Limonium dubium (V).

Char. all.: Myriolimon ferulaceum (111).

Char. ord. and class: Limonium narbonense (1V), Thinopyrum flaccidifolium (1V), Arthrocnemum
meridionale (I1l), Sarcocornia fruticosa (111), Limonium lilybaeum (1Il), Limoniastrum
monopetalum (11), Halimione portulacoides (11), Triglochin barrelieri (1), Limonium virgatum
(IT), Limbarda crithmoides subsp. longifolia (1), Spergularia marina (1), Sarcocornia alpini (1).

Other species: Asparagus acutifolius (I11), Daucus carota (111), Filago gallica (111), Juncus acutus
(I), Briza maxima (11), Lysimachia arvensis (11), Centaurium erythraea (11), Blackstonia serotina
(Il), Moraea sisyrinchium (Il), Schenkia spicata (1), Rumex bucephalophorus (11), Pistacia
lentiscus (Il), Schoenus nigricans (1), Trifolium arvense (Il), Coleostephus myconis (II),
Scorzonera deliciosa (1), Serapias lingua (11), Lotus cytisoides (Il), Valantia muralis (1),
Trifolium angustifolium (1), Phagnalon saxatile (11), Euphorbia exigua (1), Trifolium glomeratum
(ID), Thymelaea hirsuta (11), Parapholis strigosa (11), Limonium avei (11), Parapholis filiformis
(IT), Polypogon maritimus (1), Bupleurum semicompositum subsp. glaucum (1), Parapholis incurva
(D), Spergularia marina (1).
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Structure and ecology: This association occurs on the outer edges of salt marshes not subjected to
flooding, where it tends to cover large surfaces. Physiognomically, it is characterized by the
dominance of Lygeum spartum, which grows together with some Limonium species such as
Limonium dubium, L. lilybaeum, L. virgatum as well as Myriolimon ferulaceum that in some stands
shows high coverage values. Moreover, the association reaches outwards from the salt depressions
and connects with the Oleo-Ceratonion maquis.

Geographical distribution: This association occurs mainly in the Isola Grande dello Stagnone near
Marsala (Brullo & Di Martino 1974, Brullo & Furnari 1976, Sciandrello 2020), and near Trapani's
coast salt marshes.

A7. Suaedion verae Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. 21: 51
Halo-subnitrophilous Mediterranean and Atlantic vegetation of salt marshes with loamy-sandy soils
only exceptionally submerged.

Holotypus: Halimiono portulacoidis-Suaedetum verae (Molinier & Tallon 1970) Géhu et al. 1984.

Syn.: Suaedenion fruticoso-verae Peinado, Martinez Parras & Bartolomé 1986, VI Jornadas de
Fitosociologia: 126 (Art. 2b); Suaedenion verae Peinado, Martinez Parras & Bartolomé 1986 corr.
Peinado, Martinez Parras, Bartolomé & Alcaraz 1989, Doc. Phytosoc. 11: 291; Suaedenion verae
Peinado, Martinez Parras & Bartolomé 1986 corr. Peinado, Martinez Parras, Bartolomé & Alcaraz
1989 em. by Alonso & de la Torre 2002, Lazaroa 23:97; Suaedenion verae Rivas-Martinez et al.
1990 :93; Suaedion verae (Rivas-Martinez et al. 1990) Rivas-Martinez et al. 1999: 373 (Art. 31);
Atriplici halimi-Suaedion verae Julve 1993, Lejeunia 140: 45 (Art. 5);

Characteristic and differential species: Suaeda vera J.F. Gmel.

Structure and ecology: This syntaxon groups halo-nitrophilous associations occur in the salt marshes,
with soil loamy-sandy soils occasionally flooding. The stands colonized by this vegetation show
soils that are more or less nitrified by organic material deposited on the surface and localized on
the outer edges of salt marshes. The plant communities are characterized by the dominance of
Suaeda vera usually growing with few other halophites.

Geographical distribution: This alliance occurs in the Mediterranean and Atlantic coastal areas
(Biondi et al. 2014).

Habitat reference: See class.

52. Suaedetum verae Emberger & Régnier 1926, Bull. Soc. Sci. Nat. Marocco 6(1-6):83 corr. hoc
loco

Lectotypus: Tab. p. 83, rel. 1, Emberger & Régnier (1926) hoc loco.

Syn.: Ass. a Suaeda fruticosa Emberger & Régnier 1926, Bull. Soc. Sci. Nat. Marocco 6(1-6):83 (Art.
43).

Characteristic and differential species: Suaeda vera Forssk. ex J.F.Gmel.

Phytosociological table: From Emberger & Régnier (1926), Tab. p. 83, 2 rel., sub Ass. a Suaeda
fruticosa

Char. ass. and all.: Suaeda vera (11).

Char. ord. and class: Arthrocnemum meridionale (11), Limoniastrum monopetalum (11), Halimione
portulacoides (1), Myriolimon ferulaceum (1), Limonium ovalifolium (1).

Other species: Frankenia laevis (1), Atriplex halimus (1), Asparagus acutifolius (1), Asparagus albus
(@.

Structure and ecology: This association occurs in the salt marshes along the river mouth on loamy
sandy soils with low salt concentration. These stands are more or less nitrified due to the human
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pressure of these habitats and host vegetation dominated by Suaeda vera, which grows together
with Limoniastrum monopetalum and Arthrocnemum meridionale.

Geographical distribution: This association was surveyed near the Bou Regreg mouth in Atlantic
Morocco (Emberger & Régnier 1926).

53. Asparagus horridi-Suaedetum verae O.Bolos & Molinier 1958, Collect. Bot. (Barcelona) 5
(3):829 nom. nov. prov.

Holotypus: rel p. 829, O.Bolos & Molinier (1958).

Syn.: Suaedetum fruticosae O.Bolos & Molinier 1958, Collect. Bot. (Barcelona) 5 (3):829 non Br.-
Bl. in Br.-Bl., Roussine & Negre 1952 (Art. 43); Suaedetum verae O.Bolos & Molinier 1958,
Collect. Bot. (Barcelona) 5 (3):829 corr. Peinado, Martinez Parras, Bartolomé & Alcaraz 1989,
Doc. Phytosoc. 11: 292; Suaedetum fruticosae Rivas-Martinez et al. 1992, Itinera Geobot. 6: 54
non Br.-Bl. et al. (1952) (Art. 43); Groupement a Suaeda verae et Asparagus stipularis Géhu &
Géhu-Franck 1991, Doc. Phytosoc. 13 n.s.: 301.

Characteristic and differential species: Asparagus horridus L. and Suaeda vera Forssk. ex J.F.Gmel.

Phytosociological table: From O.Bolos & Molinier (1958), rel. p. 829, and Rivas-Martinez et al.
(1992), and Tab. 7, rel. 8-9.

Char. ass.: Asparagus horridus (111).

Char. all.: Suaeda vera (11I).

Char. ord. and class: Limbarda crithmoides subsp. longifolia (11), Sarcocornia fruticosa (1).

Other species: Oloptum miliaceum (I11), Polypogon maritimus (1), Lagurus ovatus (1), Sonchus
tenerrimus (1), Arundo donax (1), Avena sterilis (1), Beta maritima (1), Chenopodiastrum murale
(D, Lolium rigidum (1), Phalaris minor (1), Phragmites australis (1), Helminthotheca echioides (1),
Scolymus hispanicus (I).

Structure and ecology: This association grows on humid salty and well-nitrified soils, colonizing
especially the raised stands near the channels within the salt marshes. Initially, it was referred by
Bolos & Molinier (1958) and Rivas-Martinez et al. (1992) to the Suaedetum fruticosae described
as a provisional association by Braun-Blanquet et al. (1952) from South France. However, this
vegetation is well differentiated by the latter and must be considered a distinct syntaxon. From a
nomenclature viewpoint, it is proposed as Asparagus horridi-Suaedetum verae.

Geographical distribution: This association occurs in the Balearic Islands, where it is a vicariant of
Halimione portulacoidis-Suaedetum verae (Bolos & Molinier 1958, Gil et al. 1998, Rivas-
Martinez et al. 1992). Besides, Géhu & Géhu-Franck (1991) recorded an association very similar
to the vegetation at issue from Tunisia.

54. Halimiono portulacoidis-Suaedetum verae (Molinier & Tallon 1970) Géhu et al. 1984, Doc.
Phytosoc. n.s., 8 :442.

Neotypus: not designated.

Syn.: Obioneto-Suaedetum fruticosae Molinier & Tallon 1970, Bull. Mus. Hist. Nat.
Marseille 30:57 (Art. 43); Suaedetum fruticosae Br.-Bl. in Br.-Bl., Roussine & Negre 1952,
Group. Végétaux. France Médit.:68 (Art. 3b); Arthrocnemo-Suaedetum verae Géhu 1976, Coll.
Phytosoc. 4:430; Suaedetum fruticosae Br.-Bl. ex O.Bolos & Molinier 1958, Collect. Bot.
(Barcelona) 5 (3):829 non Emberger & Régnier 1926; Puccinellio festuciformis-Suaedetum verae
Géhu & Géhu-Franck 1977, Acta Bot. Malac. 3 :151 (Art. 29¢).

Characteristic and differential species: Halimione portulacoides (L.) Aellen and Suaeda vera Forssk.
ex J.F.Gmel.
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Phytosociological table: From Molinier & Tallon (1970), Tab. p. 98, 8 rel. (b), sub Obioneto-
Suaedetum fruticosae

Char. ass.: Halimione portulacoides (IV).

Char. all.: Suaeda vera (V).

Char. ord. and class: Puccinellia festuciformis (Ill), Sarcocornia fruticosa (11l), Limonium
narbonense (Il1), Artemisia gallica (11), Arthrocnemum macrostachyum (11), Thinopyrum
elongatum (1), Limbarda crithmoides subsp. longifolia (1), Aeluropus littoralis (11).

Other species: Anisantha madritensis (111), Parapholis filiformis (11), Spergularia media (1), Tamarix
gallica (1), Cerastium glutinosum (Il), Podospermum laciniatum (11), Juncus maritimus (I1),
Sonchus asper (I1), Sonchus bulbosus (11), Bromus mollis (1), Hornungia procumbens (1),
Sphenopus divaricatus (1), Thinopyrum acutum (1), Juncus acutus (1), Galatella tripolium (1),
Sagina maritima (1), Torilis nodosa (1), Cirsium lanceolatum (1), Stellaria media (1), Crepis sancta
(D), Rostraria cristata (1).

Structure and ecology: This association occurs in silty-clay soils with high organic debris near coastal
salt marshes. However, it is sometimes found along the edges of paths and channels, in organic
accumulations near the sea, and in embankments. It is a shrubby vegetation dominated by Suaeda
vera, which grows together with some halophytes of the Salicornietalia fruticosae, such as
Halimione portulacoides, Limonium narbonense, Sarcocornia fruticosa, Limbarda crithmoides
subsp. longifolia, Arthrocnemum macrostachyum, etc. This community shows marked halo-
nitrophilous requirements, localizing in more or less anthropized stands.

Geographical distribution: This vegetation is widespread in the Mediterranean territories and
particularly in France (Braun Blanquet et al. 1952, Molinier & Tallon 1970, Géhu et al. 1992b,
Julve 1993, Géhu 1994, Géhu 1998), and Corsica (Géhu 1994, Géhu & Biondi 1994), Spain (Bolos
1967, Rivas-Martinez et al. 2011), Italian Penisula (Corbetta et al. 1992, Frondoni & Iberite 2002,
Maiorca et al. 2009, Sciandrello & Tomaselli 2014, Sciandrello et al. 2014, Sciandrello 2020),
Sicily (Bartolo et al. 1982, Brullo et al. 1988, Bonanno 2008, Sciandrello et al. 2019), Sardinia
(Géhu et al. 1984, De Martis & Serri 2009), Tunisia (Poittier-Alapetite 1954, Lotfi & Imed 2021),
Malta (Brullo et al. 2020, Tavilla et al. 2023, unpublished relevés of G. Tavilla), Croatia (Trinajsti¢
2009).

55. Agropyro pycnanthi-Suaedetum verae Géhu 1976 corr. Bueno & Prieto in Bueno 1997, Cuad.
Med. Amb. Nat. Oviedo 3:171.

Lectotypus: not designated.

Syn.: Agropyro littoralis-Suaedetum verae Géhu 1976, Coll. Phytosoc. 4:428; Agropyro pungentis-
Suaedetum verae Géhu & Delzenne 1976, Coll. Phytosoc. 4: 232, Elymo pycnanthi-Suaedetum
verae 1976 corr. Géhu & Biondi 1995, Fitosociologia 30: 207; Suaedo fruticosae-Limonietum
binervosi Adam 1981, New Phytologist 88(1): 187 (Art. 5); Halimiono portulacoidis-
Frankenietum laevis Adam 1981, New Phytologist 88(1): 187 (Art. 5); Elytrigio athericae-
Suaedetum verae Géhu 1976 nom. mut. Julve 1993, Lejeunia 140:45.

Characteristic and differential species: Thinopyrum acutum (DC.) Banfi and Suaeda vera Forssk. ex
J.F.Gmel.

Phytosociological table: From Géhu (1976), Tab. 15, 28 rel., sub Agropyro littoralis-Suaedetum verae
Char. ass.: Thinopyrum acutum (V).

Char. all.: Suaeda vera (V).

Char. ord. and class: Halimione portulacoides (V), Limbarda crithmoides subsp. crithmoides ().
Other species: Beta maritima (11), Atriplex prostrata (1I).

Structure and ecology: This association grows on the edges of salt marshes in the stands, marginally
affected by sea waves on soils with deposited organic material. Physiognomically, it is
differentiated by Suaeda vera shrubs species linked to halo-nitrophilous soils. Moreover, this
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species grows together with Halimione portulacoides and Thinopyrum acutum. This vegetation
represents an Atlantic vicariant of the Mediterranean Halimiono portulacoidis-Suaedetum verae.

Geographical distribution: This association is widespread along the Atlantic coast from England
(Géhu & Delzenne 1976, Adam 1978, 1981), as well as from France (Géhu 1976, Géhu & Bioret
1992, Julve 1993, Géhu 1994, Géhu 1998) to Iberian Peninsula (Bueno 1997, Géhu 1998, Alonso
& De la Torre 2002b, Rivas-Martinez et al. 2011).

56. Cistancho phelypaeae-Suadetum verae Géhu & Géhu-Franck ass. nov. prov.
Holotypus: Table 4, rel. 2, Géhu & Géhu-Franck (1977), hoc loco.

Syn.: Cistancho phelypaeae-Suadetum verae Géhu & Géhu-Franck 1977, Acta Bot. Malac. 3:150
(Art. 31).

Characteristic and differential species: Cistanche phelypaea (L.) Cout. and Suaeda vera Forssk. ex
J.F.Gmel.

Phytosociological table: From Géhu & Géhu-Franck (1977), Tab.4, 5 rel.

Char. ass.: Cistanche phelypaea (IV).

Char. all.: Suaeda vera (V).

Char. ord. and class: Limoniastrum monopetalum (11), Arthrocnemum macrostachyum (IV),
Halimione portulacoides (IV), Limbarda crithmoides subsp. longifolia (111), Artemisia gallica (11).

Other species: Juncus maritimus (11), Atriplex halimus (11), Suaeda splendens (1).

Structure and ecology: This association forms more or less continuous belts along the upper part of
the salt marshes, colonizing the surfaces with dry soils and rich coarse material. It is dominated by
Suaeda vera, sometimes growing with Cistanche phelypaea.

Geographical distribution: This association is distributed in South Portugal (Géhu & Géhu-Franck
1977, Costa et al. 1997, 2012, unpublished relevés of G. Tavilla) and Atlantic South Spain (Rivas-
Martinez et al. 2011, Alonso & De la Torre 2002).

Note: The relevés n°l choosed by the authors as holotypus must be rejected, since the species
Cystanche phelypaea is absent.

57. Frankenio corymbosae-Suaedetum verae Alonso & De la Torre 2002, Lazaroa 23:102
Holotypus: Tab. 3, rel. 7, Alonso & De la Torre (2002).

Characteristic and differential species: Frankenia corymbosa Desf., Limonium caesium (Girard)
Kuntze, Limonium delicatulum (Girard) Kuntze, and Suaeda vera Forssk. ex J.F.Gmel.

Phytosociological table: From Alonso & De la Torre (2002), Tab. 3, 8 rel.

Char. ass.: Frankenia corymbosa (1), Limonium caesium (11), Limonium delicatulum (11).

Char. all.: Suaeda vera (V).

Char. ord. and class: Sarcocornia lagascae (111), Halimione portulacoides (111), Arthrocnemum
macrostachyum (11), Spergularia media (1).

Other species: Atriplex glauca (I1I), Phragmites australis (1), Lycium intricatum (1), Sedum
sediforme (11), Atriplex halimus (11), Lygeum spartum (11), Dactylis hispanica (1), Melica ciliata
(D), Pallenis spinosa (1), Salsola vermiculata (1), Sporobolus virginicus (1).

Structure and ecology: This association shows marked thermo-xerophilous requirements and doesn't
require soils with a lot of nitrogen. Floristically, it is differentiated from the related plant
communities dominated by Suaeda vera by the occurrence of Frankenia corymbosa, Limonium
caesium, Limonium delicatulum.

Geographical distribution: This association is distributed in southern Spain limitedly to Murchiano-
Almeriense territory (Alonso & De la Torre 2002, Rivas-Martinez et al. 2011).
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58. Cynomorio coccineae-Salsoletum tetrandrae Géhu & Géhu-Frank ass. nov. prov.
Holotypus: Tab. 9, rel. 5, Géhu & Géhu-Frank (1991).

Syn.: Cynomorio coccineae-Salsoletum tetrandrae Géhu & Géhu-Frank 1991, Doc. Phytosoc.
13:302, nom. inval. (Art. 3f); Ass. a Salsola tetrandra et Sueda vera Géhu & Géhu-Frank 1991,
Doc. Phytosoc. 13:302 (Art. 22, 30); Ass. a Suaeda fruticosa et Salsola tetrandra Guinochet 1951,
Bull. Soc. Hist. Nat. Afr. Nord, 42:143, p.min.p. (Art. 43).

Characteristic _and differential species: Caroxylon tetrandrum (Forssk.) Akhani & Roalson,
Cynomorium coccineum L., and Suaeda vera Forssk. ex J.F.Gmel.

Phytosociological table: From Géhu & Géhu-Frank (1991)., Tab 9, 6 rel., sub Salsoletum tetrandae

Char. ass: Caroxylon tetrandrum (V), Cynomorium coccineum (1I).

Char. all.: Suaeda vera (V).

Char. ord. and class: Arthrocnemum meridionale (1V), Halimione portulacoides (111), Limoniastrum
monopetalum (III).

Other species: Frankenia hirsuta (II).

Structure and ecology: This association represents vegetation linked to salt marshes in semi-arid
territories, showing intermediate requirements between coastal and continental communities. It is
localized along the edges of loamy-gravelly terracing surrounding the salty depressions. It is
differentiated by the dominance of Caroxylon tetrandrum shrubs, usually growing with Suaeda
vera. In this vegetation, Cynomorium coccineum is occasionally present.

Geographical distribution: This association is distributed in the salt marshes of central southern
Tunisia (Guinochet 1951, Géhu & Géhu-Frank 1991)

59. Polygono equisetiformis-Suaedetum verae Géhu, Costa, Biondi, Peris & Arnold ass. nov. prov.
Holotypus: Tab. 10, second relevé, (Géhu et al. 1984).

Syn.: Polygono equisetiformis-Suaedetum verae Géhu, Costa, Biondi, Peris & Arnold 1984, Doc.
Phytosoc. 8:356, nom inval. (Art. 5).

Characteristic and differential species: Polygonum equisetiforme Sm., Asparagus horridus L. and
Suaeda vera Forssk. ex J.F.Gmel.

Phytosociological table: From Géhu et al. (1984b), Tab. 10, 5 rel.

Char. ass.: Polygonum equisetiforme (1V), Asparagus horridus (II).

Char. all.: Suaeda vera (V).

Char. ord. and class: Halimione portulacoides (111), Arthocnemum macrostachyum (11), Limbarda
crithmoides subsp. longifolia (1), Limonium virgatum (I).

Other species: Iris sp. (1), Atriplex sp. (1), Tamarix sp. (1).

Structure and ecology: This association grows on the higher surfaces localized at the edges of salt
marshes, constituting a narrow belt. It is linked to salty soil with deposits of organic material on
the soil surface. This vegetation is differentiated by the dominance of Suaeda vera, which grows
together with Polygonum equisetiforme and Asparagus horridus. It can be considered a
geographical vicariant of the Halimiono portulacoidis-Suaedetum verae, mainly distributed in the
West Mediterranean territories.

Geographical distribution: This association was surveyed in the salt marshes of Cyprus (Géhu et al.
1984, Géhu et al. 1990, Géhu 1998).

60. Limonio delicatuli- Suaedetum verae Quezel 1965, Veg. Shara:72 corr. hoc loco
Lectotypus: Tab. 10, rel. 4, Quezel (1965) hoc loco.
Syn.: Ass, a Suaeda fruticosa var. lonfigolia et Limonium delicatulum Quezel 1965, Veg. Shara:72
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Characteristic and differential species: Limonium delicatulum (Girard) Kuntze and Suaeda vera
Forssk. ex J.F.Gmel.

Phytosociological table: From Quezel (1965), Tab. 10, 5 rel., sub Ass, a Suaeda fruticosa var.
lonfigolia et Limonium delicatum

Char. ass.: Limonium delicatulum (V).

Char. all.: Suaeda vera (V).

Char. ord. and class: Spergularia media (1V), Aeluropus littoralis (IV), Sarcocornia fruticosa (111),
Limbarda crithmoides subsp. crithmoides (I).

Other species: Frankenia pulverulenta (V), Sonchus maritimus (IV), Convolvulus arvensis (IV),
Cressa cretica (IV), Cynodon dactylon (111), Symphyotrichum squamatum (1), Apium graveolens
(ID), Juncus maritimus (11), Sphenopus divaricatus (11), Spergularia marina (1), Samolus valerandi
(1), Polypogon monspeliensis (11), Phragmites australis (1), Hornungia procumbens ().

Structure and ecology: This association is localized in the depressions under the cover of the palm
grove, which is mainly linked to anthropogenic factors and less salinity on the soil surface. The
vegetation is characterized by the dominance of Suaeda vera and Limonium delicatulum. However,
this association shows a remarkable presence of halophilous therophytes, especially during the
spring and summertime, for instance, Frankenia pulverulenta, Sonchus maritimus, Cressa cretica,
etc.

Geographical distribution: This association was reported from Algeria-Sahara by Quezel (1965).

61. Zygophyllo fontanesii-Suaedetum verae Biondi, Allegrezza, Taffetani, Wildpret, De La Torre
1994, Fitosociologia 27:111.

Holotypus: Tab. 8§, rel. 1, Biondi et al. (1994).

Syn.: Frankenio capitatae-Suaedetum verae Reyes, Rivas-Martinez & Wildpret in Rivas-Martinez et
al. 2002, Itinera Geobot. 15(1):110 (Art. 29¢), Frankenio capitatae-Zygophylletum fontanesii
subass. suaedetosum verae Rodriguez Delgado, Garcia Gallo & Reyes Betancori 2000, Vieraea
28:65; Suaedetum verae Rodriguez Delgado et al. 2000, Vieraea 28: 64.

Characteristic and differential species: Zygophyllum fontanesii Webb & Berthel. and Suaeda vera
Forssk. ex J.F.Gmel.

Phytosociological table: From Biondi et al. (1994), tab 8, 2 rel, Rivas-Martinez et al. (2002), rel p.
110, Rodriguez Delgado et al. (2000), Tab. 3, 8 (7-14) rel.

Char. ass.: Zygophyllum fontanesii (V), Frankenia capitata (IV).

Char. all.: Suaeda vera (V).

Other species: Limonium papillatum (11), Polycarpaea nivea (11), Atriplex glauca var. ifniensis (11),
Frankenia pulverulenta (1), Lycium intricatum (1), Suaeda vermiculata (1), Chenoleoides
tomentosa (1), Lotus lancerottensis (1).

Structure and ecology: This association occurs in coastal depressions on sandy silty soils flooded by
brackish water or seawater. It is characterized by the dominance of Suaeda vera, usually growing
together with Zygophyllum fontanesii and Frankenia capitata. The stands colonized by this
vegetation have high levels of salinity and a slight preference for nitrates, typically found along
rocky coastlines. It is a plant community that is very poor floristically, referable to the
Salicornietea fruticosae class, especially for its ecological requirements.

Geographical distribution: This association was surveyed from Lanzarote, Fuerteventura, and Lobos
in the Canary Islands (Biondi et al. 1994, Rodriguez Delgado et al. 2000, Rivas-Martinez et al.
2002). It is also recorded in Canary Islands by Géhu (1998), Del Arco et al. (2006), Salas-Pascual
et al. (2018), Del Arco Aguilar & Rodriguez Delgado (2018).
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B. Sarcocornio pruinosae-Halimionetalia portulacoidis Rufo, de la Fuente & Sanchez-Mata 2016,
Phytocoenologia 46(4): 391

Mediterranean-Atlantic halophilous communities of fruticose species on the depressions flooded for
long periods occur along the coast and estuaries dominated by succulent chamaephytes

Holotypus: Halimionion portulacoidis Géhu 1976.

Characteristic and differential species: Halimione portulacoides (L.) Aellen, Sarcocornia pruinosa
Fuente, Rufo & Sanchez Mata.

Structure and ecology: This syntaxon groups the perennial plant communities occurring along the
Mediterranean-Atlantic coast in the depressions flooded by brackish water for a long time. This
vegetation, dominated by decumbent or procumbent succulent chamaephytes, grows on
halomorphic soils, usually rich in salt components, which tolerate prolonged tidal flooding. The
plant communities in this order can be considered permanent and are part of halophilous
geosigmeta linked to coastal salt marshes.

Geographical distribution: This order is widespread in the European Atlantic coast (England, from

Denmark to the Iberian Peninsula, Atlantic Morocco, and Canary Islands), as well as in the
Mediterranean coast and inland (Figure 3).

) kY

Fig. 3 — Geographical distribution of the Sarcocornio pruinosae-Halimionetalia portulacoidis order.

B1. Halimionion portulacoidis Géhu 1976, Coll. Phytosocc. 4: 397
Atlantic halophilous fruticose communities of the depressions flooded for long periods occurring
along the coast and estuaries dominated by succulent chamaephytes.

Lectotypus: Puccinellio maritimae-Arthrocnemetum perennis Géhu 1976, Coll. Phytosocc. 4: 420,
designated as holotypus by Rivas-Martinez & Coautores (2011): 204.
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Syn.: Halimionion portulacoidis J.-M. Géhu 1975, Anal. Real. Accad. Farm. Madrid. 41(2): 219 (Art.
2b); Arthrocnemenion perennis Rivas-Martinez in Rivas-Martinez et al. 1980, Lazaroa 2: 51 (Art.
5); Arthrocnemenion perennis Rivas-Martinez in Rivas-Martinez & Costa 1984, Doc. Phytosoc.
8: 18; Sarcocornion perennis (Rivas-Martinez in Rivas-Martinez et al. 1980) Brullo & Furnari
1990, Boll. Acc. Gioenia Sci. Nat. 21: 46, p.p.; Sarcocornienion perennis Rivas-Martinez in Rivas-
Martinez et al. 1980 nom. mut. propos. by Rivas-Martinez et al. 1990, Itinera Geobot. 3: 92;
Puccinellio maritimae-Halimionion portulacoidis Géhu 1994, Coll. Phytosoc.22:194 (Art. 2b);
Puccinellio maritimae-Halimionion portulacoidis Géhu & Biondi 1995, Fitosociologia 30:206;
Arthrocnemion perennis (Rivas-Martinez in Rivas-Martinez et al. 1980) Golub et al. 2001,
Vegetat. Russia St. Petersburg 2: 90 (Art. 31); Sarcocornienion perennis Rivas-Martinez in Rivas-
Martinez & Costa 1984 nom. mut. by Rivas-Martinez et al. 2002, Itinera Geobot. 15(1): 277.

Characteristic and differential species: Halimione portulacoides (L.) Aellen, Sarcocornia perennis
(Mill.) A.J.Scott., Puccinellia maritima (Huds.) Parl., Bostrychia scorpioides (Hudson) Montagne.

Structure and ecology: Within this syntaxon, the associations dominated by the procumbent or
decumbent suffruticose fleshy shrubs growing on stands directly or indirectly flooded by seawater,
mainly due to periodic tides, are included. This vegetation is usually linked to sub-humid and
meso-temperate and arid humid thermo and meso-Mediterranean bioclimates occurring in littoral
territories.

Geographical distribution: This alliance is spread along the Atlantic coast of Europe (Denmark to
Iberian Peninsula, England), Atlantic Morocco and Canary Islands.

62. Salicornietum perennis Br.-Bl. 1933, Prod. Group. Vég. 1:17, nom. corr. hoc loco
Lectotypus: Tab. p. 80, rel. 4, Emberger & Régnier (1926), hoc loco.

Syn.: Salicornietum lignosae Br.-Bl. 1933, Prod. Group. Vég. 1:17 (Art. 44); Ass. a Salicornia
sarmentosa Emberger & Régnier 1926, Bull. Soc. Sci. Nat. Marocco 6(1-6):80, non Kiihnholtz-
Lordat 1923, Dun. Golfe Lion Essai Géogr. Bot.:129 (Art. 44); Puccinellio maritimae-
Arthrocnemetum perennis Géhu 1976, Coll. Phytosocc. 4: 420 (Art. 29¢); Salicornietum radicantis
atroposum Fontes 1945, Bol. Soc. Brot. 19, ser. 2:795, non Salicornietum radicantis Br.-Bl. 1933;
Puccinellio maritimae-Sarcocornietum perennis Géhu 1976, Coll. Phytosocc. 4: 420, corr. Rivas-
Martinez & col. 2011, Itinera Geobot. 18(1): 205; Salicornieto radicantis-Puccinellietum
maritimae (Fontes 1945) Pignatti 1953, Archivio Bot. (Pavia) 29: 15; Puccinellio maritimae-
Arthrocnemetum perennis Géhu & Géhu-Franck 1977, Acta. Bot. Malac. 3: 146.

Characteristic and differential species: Sarcocornia perennis (Mill.) A.J.Scott.

Phytosociological table: From Braun-Blanquet (1933), Tab. p. 17, 5 rel., sub Salicornietum lignosae

Char. ass. and all.: Sarcocornia perennis (V).

Char. ord. and class: Halimione portulacoides (V), Sarcocornia fruticosa (1V), Puccinellia distans
(III), Arthrocnemum macrostachyum (1), Limbarda crithmoides subsp. longifolia (1).

Other species: Suaeda maritima (IV).

Structure and ecology: This association is linked to loamy soils with constant salinity periodically
affected by tidal flooding. It is frequent in coastal depressions and characterized by the dominance
of Sarcocornia perennis often growing together with Halimione portulacoides. This vegetation
was first described by Emberger & Régnier (1926) as Ass. a Salicornia sarmentosa, but this name
is an illegitimate name since it was previously used by Kiihnholtz-Lordat (1923) as Salicornietum
sarmentosae to describe a Mediterranean association corresponding to Salicornietum radicantis
Br.-Bl. 1933. Later, Braun-Blanquet (1933), realizing that this name is illegitimate, changed the
name of this association to Salicornietum lignosae, which, therefore, represents the correct name.
Unfortunately, Salicornia lignosa is a name not used in the literature and must be replaced by
Salicornia perennis that is a correct taxonomic synonym. Therefore, according to Art. 44, the
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association name must be corrected to Salicornietum perennis since S. lignosa is a later synonym
of S. perennis.

Geographical distribution: This association occurs along the Atlantic coast of France (Géhu 1976,
Géhu & Géhu 1976, Géhu & Bioret 1992, Julve 1993, Géhu 1994, Guitton et al. 2015), England
(Géhu & Delzenne 1976), Iberian Peninsula (Fontes 1945, Géhu-Géhu-Franck 1977, Géhu &
G¢éhu 1979, Rivas-Martinez et al. 2011), and Atlantic Morocco (Emberger & Régnier 1926, Braun-
Blanquet 1933).

63. Puccinellio maritimae-Sarcocornietum pruinosae Géhu 1976, Coll. Phytosoc. 4: 428 corr. Rufo,
de la Fuente & Sanchez-Mata 2016, Phytocoenologia 46(4):391

Lectotypus: not designated.

Syn.: Puccinellio maritimae-Arthrocnemetum fruticosi Géhu 1976, Coll. Phytosocc. 4: 428 (Art. 43,
45); Puccinellio maritimae-Sarcocornietum fruticosae Géhu 1976 nom. mut. by Rivas-Martinez
et al. 2002, Itinera Geobot. 15(1): 274; Triglochino maritimae-Sarcocornietum alpini J.C. Costa,
Neto & Izco in J.C. Costa et al. 2009, J. Coast. Res. 56 (S.I.): 1343 (Art. 43); Puccinellio
maritimae-Sarcocornietum fruticosae Géhu & Biondi 1995, Fitosociologia 30:206 (Art. 3a).

Characteristic and differential species: Puccinellia maritima (Huds.) Parl., Sarcocornia pruinosa
Fuente, Rufo & Sanchez.

Phytosociological table: From Géhu (1976), Tab. 14, 13 rel.,, sub Puccinellio maritimae-
Arthrocnemetum fruticosi subass. typicum

Char. ass: Sarcocornia pruinosa (V).

Char. all. and ord.: Puccinellia maritima (111), Bostrychia scorpioides ().

Char. class: Halimione portulacoides (V), Limonium vulgare (11), Spergularia media (1).

Other species: Galatella tripolium (11), Plantago maritima (11).

Structure and ecology: This association occurs in salt marshes on sandy silty soils occasionally
flooded by brackish water, in territories affected by meso-Mediterranenan bioclimate, or
sometimes by a thermo-temperate sub-Mediterranean that one. The vegetation is dominated by
shrubs of Sarcocornia pruinosa, often growing together with Halimione portulacoides. According
to literature data (Costa et al. 2009, 2014), Sarcocornia pruinosa was erroneously identified as
Sarcocornia alpini and is treated as characteristic of a new association named 7riglochino
maritimae-Sarcocornietum alpini. More recently, Rufo et al. (2016) and Salazar-Mendias &
Lendinez (2020) have detected this misinterpretation, recognizing that it was, indeed, due to its
ecological requirements, Sarcocornia pruinosa and not Sarcocornia alpini, therefore, they
correctly referred to the association to Puccinellio maritimae-Sarcocornietum pruinosae.

Geographical distribution: This association is distributed in the Atlantic European coast (Brullo &
Furnari 1990), France (Géhu 1976, Géhu 1994, Géhu 1998, Julve 1993) and Portugal (Costa et al.
2009, Costa et al. 2014, 2012).

64. Sarcocornio pruinosae-Halimionetum portulacoidis Géhu 1975, Ber. Intern. Symp. Intern.
Verein. Veget. Sukzessionsforschung:61 corr. hoc loco.

Lectotypus: not designated.

Syn.: Arthrocnemo fruticosi-Halimionetum portulacoidis Géhu 1975, Ber. Intern. Symp. Intern.
Verein. Veget. Sukzessionsforschung:61 (Art. 43).

Characteristic and differential species: Sarcocornia pruinosa Fuente, Rufo & Sanchez, Halimione
portulacoides (L.) Aellen.

Phytosociological table: From Géhu (1975), Tab 1, 47 rel., sub Arthrocnemo-Halimionetum
Char. ass.: Sarcocornia pruinosa (V).
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Char. all. and ord.: Sarcocornia perennis (111), Puccinellia maritima (111), Bostrychia scorpioides (11).
Char. class: Halimione portulacoides (V), Limonium vulgare (1), Thinopyrum acutum (11), Limbarda
crithmoides subsp. crithmoides (1), Arthrocnemum macrostachyum (1), Spergularia media (1).
Other species: Suaeda vera (1), Galatella tripolium (1), Suaeda maritima (1), Plantago maritima (1),

Artemisia maritima (1), Triglochin maritimum (1), Armeria maritima (I).

Structure and ecology: This association is localized on the high part of schorres, which are
periodically flooded by tidal. It is characterized by the dominance of Sarcocornia pruinosa and
sometimes growing with Haimione portulacoides.

Geographical distribution: This association was recorded by Géhu (1975) from North Portugal to
Brittany (France).

65. Cistancho phelypaeae-Sarcocornietum pruinosae Géhu 1975, Ber. Intern. Symp. Intern. Verein.
Veget. Sukzessionsforschung:61, corr. Rufo, de la Fuente, Sanchez Mata 2016, Phytocoenologia
46(4):391

Neotypus: Table 2, rel. 12, Géhu & Géhu-Franck (1977), typified by Géhu & Géhu-Franck (1977).

Syn.: Cistancho luteae-Arthrocnemetum fruticosi Géhu 1975, Ber. Intern. Symp. Intern. Verein.
Veget. Sukzessionsforschung:61; Cistancho phelypaeae-Sarcocornietum pruinosae Géhu ex
Géhu & Géhu-Franck 1977 corr. Rufo, de la Fuente, Sanchez Mata 2016, Phytocoenologia
46(4):391; Cistancho phelypaeae- Arthrocnemetum fruticosi Géhu 1975 in Géhu & Géhu-Franck
1977, Acta Bot. Malac. 3:148.

Characteristic and differential species: Cistanche phelypaea (L.) Cout. and Sarcocornia pruinosa
Fuente, Rufo & Sanchez.

Phytosociological table: From Géhu (1975), Tab 1, 31 rel., Cistancho-Arthrocnemetum fruticosi

Char. ass.: Cistanche phelypaea (IV).

Char. all. and ord.: Sarcocornia pruinosa (V), Bostrychia scorpioides (11), Sarcocornia perennis (1),
Puccinellia maritima (I).

Char. class: Halimione portulacoides (V), Limbarda crithmoides subsp. crithmoides (11), Limonium
vulgare (1), Arthrocnemum macrostachyum (1), Thinopyrum acutum (I).

Other species: Galatella tripolium (1), Artemisia caerulescens ().

Structure and ecology: This association shows markedly xeric ecological requirements than
Sarcocornio pruinosae-Halimionetum portulacoidis, which prefers more humid surfaces and is
frequently submerged. It is differentiated from the latter by the occurrence of Cystanche
phelypaeae and a low frequency of Sarcocornia perennis and Puccinellia maritima.

Geographical distribution: This association is distributed along the Atlantic coast of South Spain
(Géhu 1975a, Géhu & Géhu-Franck 1977, Rivas-Martinez et al. 1980, Alcaraz Ariza 1984,
Peinado et al. 1992, Rivas-Martinez et al. 2011), South Portugal (Costa & Lousa 1992, Rufo et al.
2016, and Algarve, Costa et al. 1997, 2012, unpublished relevés of G. Tavilla), as well as West
Morocco (Costa et al. 1997).

66. Puccinellio ibericae-Sarcocornietum perennis J.C. Costa in J.C. Costa, Lousa & Espirito-Santo
1997, Studia Bot. 15: 97, corr. & nom inv. by Rivas-Martinez et al. 2002, Itinera Gebot. 15(1): 324.

Holotypus: Table 8, rel. 4, Costa et al. (1997).

Syn.: Puccinellio maritimae-Arthrocnemetum perennis auct. non Géhu 1976, Coll. Phytosocc. 4:420;
Sarcocornio perennis-Puccinellietum convolutae J.C. Costa in J.C. Costa, Lousa & Espirito-Santo
1997, Studia Bot. 15: 97 (art. 42,43); Sarcocornio perennis-Puccinellietum lagascanae J.C. Costa
in J.C. Costa, Lousa & Espirito-Santo 1997 corr. de Foucault 2021, Carnets Bot. 59:4.
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Characteristic and differential species: Puccinellia iberica (Wolley-Dod) Tzvelev and Sarcocornia
perennis (Mill.) A.J.Scott.

Phytosociological table: From Costa et al. (1997), Tab. 8, 19 rel., sub Sarcocornio perennis-
Puccinellietum convolutae.

Char. ass.: Puccinellia iberica (IV).

Char. all. and ord.: Sarcocornia perennis (V), Sarcocornia alpini (1), Sarcocornia pruinosa ().

Char. class: Limonium vulgare (11l), Halimione portulacoides (I111), Cystanche phelypaea (1),
Triglochin barrelieri (1).

Other species: Suaeda maritima (I1l11), Sporobolus maritimus (11), Salicornia perennans (11),
Sporobolus montevidensis (I).

Structure and ecology: This association is localized in the coastal salt marshes on surfaces subjected
to tidal flooding. This vegetation typically requires more edaphic and humid ecological
requirements. In fact, Sarcocornia perennis often remains completely flooded, and Puccinellia
iberica is relatively frequent and often abundant. The association is in contact with Sporobolus
maritimus or S. montevidensis in the stands with deeper waters.

Geographical distribution: This association is spread in the southwest Iberian Peninsula and northwest
Morocco (Rivas-Martinez et al. 1980, 2011, Costa et al. 1997, Géhu 1998, Costa et al. 2012, Rufo
et al. 2016).

67. Halimiono portulacoidis-Salicornietum perennis (Fernandez Galvan & A. Santos 1984, Lazaroa
5: 148) Del Arco, I1zco & O. Rodriguez 2017, Lazaroa 38(2):205.

Holotypus: Table 2, rel. 4, Fernandez & Santos (1984).

Syn.: Sarcocornietum perennis Fernandez Galvan & A. Santos 1984, Lazaroa 5: 148 (Art. 31) non
Samek 1973, Acad. Ci. Cuba, ser. Forest. 18:46; Halimiono portulacoidis-Salicornietum perennis
(Fernandez Galvan & A. Santos 1984) Del Arco, Izco & O. Rodriguez 2017, Lazaroa 38(2):205,
subass. typicum; Zygophyllo fontanesii-Sarcocornietum perennis subass. sarcocornietosum
perennis (Fernandez Galvan & A. Santos 1984) Galan de Mera, Garcia-Fuentes & Martinez-
Quesada 2015, Acta Bot. Malac. 40:235 (Art. 16); Tetraeno fontanesii-Sarcocornietum perennis
(Fernandez Galvan & Santos 1984) de Foucault 2021, Carnets Bot. 59:6 (Art. 29¢).

Characteristic and differential species: Halimione portulacoides (L.) Aellen and Sarcocornia
perennis (Mill.) A.J.Scott.

Phytosociological table: From Fernindez Galvan & Santos (1984), Tab. 2, 5 (1-5) rel., sub
Sarcocornietum perennis

Char. ass. and all.: Sarcocornia perennis (V).

Char. ord. and class: Arthrocnemum macrostachyum (1V), Zygophyllum fontanesii (I111), Halimione
portulacoides (I).

Other species: Suaeda sp. (II), Suaeda vera (1), Frankenia capitata ().

Structure and ecology: This association is localized in the low part of coastal salt marshes, on silty
clayey soils that periodically flood with seawater. It is characterized by the dominance of
Sarcocornia perennis, which grows together with few other perennial halophytes. From a
nomenclatural viewpoint, this association was examined by Galan de Mera et al. (2015) and Del
Arco et al. (2017).

Geographical distribution: This association was recorded from Fuerteventura and Lanzarote in the
Canary Islands (Fernandez Galvan & A. Santos 1984, Rodriguez Delgado et al. 2000, Del Arco et
al. 2017, Del Arco Aguilar & Rodriguez Delgado 2018, Salas-Pascual et al. 2018).
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68. Limonio canariensis-Sarcocornietum perennis (Fernandez Galvan & A. Santos 1984, Lazaroa
5: 150) nom. nov. prov.

Holotypus: Tab. 2, rel 7, Fernandez Galvan & Santos (1984).

Syn.: Sarcocornietum perennis Ferndndez Galvan & A. Santos 1984 subass. [limonietosum
canariensis, Lazaroa 5: 150; Halimiono portulacoidis-Salicornietum perennis subass.
limonietosum canariensis (Fernandez Galvan & A. Santos 1984) Del Arco, Izco & O. Rodriguez
2017, Lazaroa 38(2):205; Zygophyllo fontanesi-Sarcocornietum perennis subass. limonietosum
canariensis (Fernandez Galvan & A. Santos 1984) Galan de Mera, Garcia-Fuentes & Martinez-
Quesada 2015, Acta Bot. Malac. 40:236.

Characteristic and differential species: Limonium ovalifolium subsp. canariense Pignatti (=Limonium
bollei) and Sarcocornia perennis (Mill.) A.J.Scott.

Phytosociological table: From Ferndndez Galvan & Santos (1984), Tab. 2, 3 (6-8) rel., sub
Sarcocornietum perennis subass. limonietosum canariensis

Char. ass.: Limonium ovalifolium subsp. canariense (1II).

Char. all.: Sarcocornia perennis (1II).

Char. ord. and class: Zygophyllum fontanesii (111), Arthrocnemum macrostachyum (II).

Other species: Suaeda vera (11), Limonium tuberculatum (1).

Structure and ecology: This association is very similar to Halimiono portulacoidis-Salicornietum
perennis, which has different ecological requirements. In fact, this vegetation is localized on sandy
salty soils and is characterized by the occurrence of Limonium ovalifolium subsp. canariense. The
correct name for this plant is actually Limonium bollei, which is a rare Canarian endemic species.
This vegetation is dominated by Sarcocornia perennis shrubs.

Geographical distribution: The association is exclusive to the Lobos, island of the Canary
Archipelago (Fernandez Galvan & Santos 1984, Rodriguez Delgado et al. 2000, Del Arco Aguilar
& Rodriguez Delgado 2018).

69. Halimionetum portulacoidis Kiihnholtz-Lordat 1927, Anales Ecole Nat. Agric. Montpellier
19:78, nom. mut. Rivas-Martinez & col. 2011, Itinera. Geobot. 18(1):204.

Holotypus: Table C, rel. p. 78, Kiihnholtz-Lordat (1927).

Syn.: Ass. a Obione portulacoides Kithnholtz-Lordat 1927, Anales Ecole Nat. Agric. Montpellier
19:78 (Art. 45); Obionetum portulacoidis Des Abbayes & Corillon 1949, C. R. Acad. Sci., 128
(2): 936; Obionetum portulacoidis Corillion 1953, Rev. Gén. Bot. 60:637, Obionetum
portulacoidis R.Tx. 1963, Vegetatio 11(5-6): 395 (Art. 2b); Bostrychio-Halimionetum
portulacoidis Géhu 1975, Ber. Intern. Symp. Intern. Verein. Veget. Sukzessionsforschung:62;
Halimionetum portulacoidis Géhu 1975, Ber. Intern. Symp. Intern. Verein. Veget.
Sukzessionsforschung:62; Bostrychio scorpioidis-Halimionetum portulacoidis (Corillion 1953)
Tx. 1963 ex Géhu 1976, Coll. Phytosoc. 4: 424.

Characteristic and differential species: Halimione portulacoides (L.) Aellen.

Phytosociological table: From Géhu (1975), Tab. 1, 96 rel.

Char. ass.: Halimione portulacoides (V).

Char. all. and ord.: Puccinellia maritima (111).

Char. class: Limonium vulgare (11), Thinopyrum acutum (1), Spergularia media ().

Other species: Galatella tripolium (IV), Suaeda maritima (11), Salicornia europea (11), Plantago
maritima (1), Artemisia caerulescens (1), Triglochin maritimum (1), Armeria maritima (1),
Cochlearia anglica (1).

Structure and ecology: This association is spread in the schorres localized near the estuaries of
Atlantic Europe, which often colonizes large surfaces. It is a dense vegetation dominated by
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Halimione portulacoides, which has its optimum on well-drained loamy plateaus with humid and
often submerged soils.

Geographical distribution: This association is widespreat in the Atlantic European coast from North
Portugal to south-west Denmark, including England (Kiihnholtz-Lordat 1927, Corillion 1953,
Géhu 1975, Géhu 1976, 1994, 1998, 2009, Géhu & Gehu 1976, Géhu & Delzenne 1976, Adam
1978, 1981, Géhu & Bioret 1992, Julve 1993, Guitton et al. 2015, Rivas-Martinez et al. 2011,
Costa et al. 2012).

70. Sarcocornio perennis-Limonietum vulgaris Bueno & F. Prieto in Bueno 1997, Cuad. Med. Amb.
Nat. Oviedo 3:221

Holotypus: Table 16, rel. 1, Bueno (1997).

Characteristic and differential species: Sarcocornia perennis (Mill.) A.J.Scott and Limonium vulgare
Mill.

Phytosociological table: From Bueno (1997), tab. 16, 21 rel.

Char. ass.: Limonium vulgare (V).

Char. all. and ord.: Sarcocornia perennis (V).

Char. class: Halimione portulacoides (V), Spergularia media (V), Puccinellia maritima (IV),
Limbarda crithmoides subsp. crithmoides (111), Thinopyrum acutum(I).

Other species: Juncus maritimus (V), Plantago maritima (V), Triglochin maritima (V), Armeria
maritima (IV), Galatella tripolium (111), Limonium binervosum (1), Carex extensa (1), Lysimachia
maritima (1), Parapholis strigosa (1), Festuca rubra s.1. (1), Sporobolus maritimus ().

Structure and ecology: This association is localized in the salt marshes of the inland part of estuaries
on flat surfaces with poor water drainage. These stands are characterized by a loamy superficial
layer overlying the sandy deposit. Floristically, it is differentiated by the dominance of
Sarcocornia perennis, which is associated with several hemicriptophytes, such as Limonium
vulgare, Armeria maritima, Plantago maritima, etc. Moreover, Juncus maritimus 1is also quite
frequent.

Geographical distribution: This association was surveyed in North Spain by Bueno (1997), where it
is infrequent.

71. Halimiono portulacoidis-Puccinellietum foucaudii L.ahondére ass. nov. prov.
Holotypus: Tab. 5, rel. 3 Lahondére (1993).

Syn.: Halimiono portulacoidis-Puccinellietum foucaudii Lahondére 1993, Bull. Soc. Bot. Centre-
Ouest, n.s., 24:59, prov. (Art. 3b).

Characteristic _and differential species: Puccinellia foucaudii (Hack.) Holmb. and Halimione
portulacoides (L.) Aellen.

Phytosociological table: From Lahondére (1993), Tab. 5, 6 rel.

Char. ass: Puccinellia foucaudii (V).

Char. all. and ord.: Sarcocornia perennis (1).

Char. class: Halimione portulacoides (V), Sarcocornia pruinosa (111), Thinopyrum acutum (III),
Limonium vulgare (1).

Other species: Salicornia ramosissima (11), Plantago maritima (1), Galatella tripolium (1), Juncus
gerardi (1), Parapholis strigosa (1), Suaeda maritima (1), Soda inermis (1), Phragmites australis
(D, Atriplex prostrata (1).

Structure and ecology: This association is localized near the estuaries, with loamy soils periodically
submerged for short periods. Physiognomically, it is differentiated by the dominance of Halimione
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portulacoides and Puccinellia foucaudii, rare endemic species, while the other halophytes are very
sporadic and infrequent.

Geographical distribution: This association was surveyed in the Atlantic France (Charente estuary,
Lahondére 1993, Géhu 1994).

72. Puccinellio foucaudii-Sarcocornietum perennis Lahondére ass. nov. prov.
Holotypus: Rel. on the top part, p. 57, Lahondére (1993).

Syn.: Puccinellio-Arthrocnemetum perennis Lahondére 1993, Bull. Soc. Bot. Centre-Ouest, n.s.,
24:56, non Géhu 1976.

Characteristic and differential species: Puccinellia foucaudii (Hack.) Holmb. and Sarcocornia
perennis (Mill.) A.J.Scott.

Phytosociological table: From Lahondére (1993), Rel. on the top part, p. 57, sub Puccinellio-
Arthrocnemetum perennis.

Char. ass: Puccinellia foucaudii ().

Char. all. and ord.: Sarcocornia perennis (I).

Char. class: Halimione portulacoides (I).

Structure and ecology: This association is localized in the small depressions or edge channels, which
usually colonizes the more depressed and flooded surfaces for long periods. It is differentiated for
the dominance of Sarcocornia perennis that grows together with other perennial halophytes,
including the endemic species Puccinellia foucaudii.

Geographical distribution: This association was surveyed in Atlantic France (Lahondére 1993).

B2. Sarcocornion alpini (Rivas-Martinez et al. 1990) Brullo et al. 2002, Boll. Acc. Gioenia Sci Nat
35(361):335.

Mediterranean halophilous shrub vegetation with perennial glasswort occurring in salt marshes on
surfaces subjected to very long flooding period.

Holotypus: Halimiono portulacoidis-Sarcocornietum alpini Rivas-Martinez & Costa 1984, Doc.
Phytosoc. n.s., 8: 19.

Syn.: Sarcocornienion alpini Rivas-Martinez, Lousa, T.E. Diaz, Fernandez-Gonzales & J.C. Costa
1990, Itinera Geobot. 3: 93; Sarcocornienion deflexae Rivas-Martinez et al. 1990, corr. Géhu &
Biondi 1995, Fitosociologia 30:206 (Art. 29); Frankenio thymifoliae-Tetraenion albae de Foucault
2021, Carnets Bot. 59: 14, p.p.

Characteristic and differential species: Sarcocornia alpini (Lag.) Rivas Mart. (=Salicornia perennis
auct. fl. medit. non Miller)

Structure and ecology: This alliance groups plant communities growing in stands submerged for long
periods. Physiognomically, this vegetation is characterized by the dominance of Sarcocornia
alpini, a Mediterranean vicariant of S. perennis, which is distributed along the European-Atlantic
coastlines. Both species have a prostrate habit, with woody branches that take root at the nodes.
These plants thrive in halomorphic soils and tend to constitute dense, sometimes monophytic,
populations (Brullo et al. 2002, Biondi et al. 2014). The associations of this alliance are usually
located in the central part of depressions, situated between the annual plant communities of the
Thero-Salicornietea and those more xeric characterized by Sarcocornia fruticosa s.l. or
Arthrocnemum macrostachyum s.l.

Geographical distribution: This alliance is mainly widespread in the Mediterranean territories (Rivas-
Martinez et al. 2011).

Habitat references: See class.
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73. Limonio bellidifolio-Sarcocornietum alpini (Kiihnholtz-Lordat 1923) nom. nov. prov.
Holotypus: rel. p. 128 Kiihnholtz-Lordat (1923).

Syn.: Salicornietum sarmetosum Kiihnholtz-Lordat 1923, Dun. Golfe Lion Essai Géogr. Bot.:129
(Art. 43, 44); Salicornietum radicantis Br.-Bl. 1928, Pflanzensoziologie: 168 (Art. 2b);
Salicornietum radicantis Br.-Bl. 1931, Comm. S.I.G.M.A. 9(4):38 (Art. 2b, 7); Ass. a Salicornia
radicans Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 16 (Art. 14); Salicornietum radicantis Br.-Bl.
1933, Prodr. Group. Végétaux. 1: 16 (Art. 43); Salicornietum radicantis Oberdofer 1952,
Vegetatio 3(6):336; Puccinnello festuciformis-Arthrocnemetum perennis Géhu 1976, Coll.
Phytosoc. 4:428 (Art. 29¢); Sarcocornietum alpini Br.-Bl. 1933, Comm. S.I.G.M.A. 9(4):38, corr.
Rivas-Martinez, Lousa, T.E. Diaz, Fernandez-Gonzales & J.C. Costa 1990, Itinera Geobot. 3: 93
(Art. 32b, 44); Group. a Arthrocnemum fruticosum var. deflexa Lorenzoni, Géhu, Lahondére &
Paradis 1993, Bull. Soc. Bot. Centre-Ouest n.s. 24:148; Sarcocornietum deflexae (Br.-Bl. 1933)
Lahondeére, Géhu & Paradis ex Géhu & Biondi 1994, Braun-Blanquetia 13:64 (Art. 29c¢);
Puccinellio festuciformis-Arthrocnemetum perennis subass. typicum Géhu et al. 1984, Doc.
Phytosoc. 8:434 (Art. 29c¢); Puccinellio festuciformis-Sarcocornietum alpini (Br.-Bl. 1933)
Barbagallo, Brullo e Furnari 1990, Boll. Acc. Gioiena. Sci. Nat. Catania 23(336):586 (Art. 29c¢),
Salicornietum radicantis Economidou 1976, Coll. Phytosoc. 4: 39.

Characteristic and differential species: Sarcocornia alpini (Lag.) Rivas Mart. and Limonium
bellidifolium (Gouan) Dumort.

Phytosociological table: From Kiihnholtz-Lordat (1923), rel. p. 128, sub Salicornietum sarmetosum

Char ass.: Limonium bellidifolium (1).

Char. all.: Sarcocornia alpini (1).

Char. ord and class: Halimione portulacoides (1), Puccinellia festuciformis subsp. lagascana (1),
Arthrocnemum macrostachyum (1), Sarcocornia fruticosa (I).

Other species: Salicornia procumbens (1), Suaeda spicata (1).

Structure and ecology: This association is localized in the depressions flooded by brackish water
along the outer edge of the salt marshes on surfaces with silty and humid soil until the summertime.
Physiognomically, it is differentiated by the dominance of Sarcocornia alpini and Limonium
bellidifolium. This vegetation was initially described by Kiihnholtz-Lordat (1923) as
Salicornietum sarmetosum, a synonym of S. perennis, occurring along the Atlantic coast of
Europe. Therefore, according to Art. 43, due to a misidentification of the name-giving taxon, the
association name must be correct with a nomen novum and it has priority over the other syntaxa
published later.

Geographical distribution: This association is wedespreat in Mediterranenean territories and in
particular: France (Kiihnholtz-Lordat 1923, Braun-Blanquet 1933, Braun-Blanquet et al. 1952,
Molinier & Tallon 1970, Géhu 1976, 1994, Géhu et al. 1992b, Julve 1993), Corsica (Géhu &
Biondi 1994), Italian Peninsula (Géhu et al. 1984a, 1984b, Arrigoni et al. 1985, Ferrari et al. 1985,
Corbetta et al. 1992, Pirone 1995, Andreucci et al. 1999, Poldini 1999, Viciani & Lombardi 2001,
Andreucci 2004, Maiorca et al. 2007, Biondi & Casavecchia 2010, Cutini et al. 2010, Bertacchi et
al. 2021), Sardinia (Biondi 1992, Biondi & Bagella 2005, Biondi & Casavecchia 2010), Greece
(Lesbos, Attica, Oberdofer 1952, Economidu 1976, Babalonas 1980, Géhu et al. 1986, Babalonas
et al. 1995, Sarika et al. 2018, unpublished reléves of S. Brullo), Portugal (Algarve, Costa & Lousa
1992), Spain (Almeria, Peinado et al. 1992, Rivas-Martinez et al. 2011, Asensi et al. 2017),
Balearic Islands (Gil et al. 1998), Montenegro and Bosnia-Erzegovina (SteSevi¢ et al. 2022),
Turkey (Géhu et al. 1992c), Tunisia (Braun-Blanquet 1933, Géhu & Géhu-Frank 1992), Algeria
(Géhu et al. 1993, Géhu et al. 1994b).
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74. Halimiono portulacoidis-Sarcocornietum alpini Rivas-Martinez & Costa 1984, Doc. Phytosoc.
n.s., 8:19.

Holotypus: Tab. 28, rel. 5 (not 6) Rivas-Martinez et al. (1980).

Syn.: Puccinellio maritimae-Arthrocnemetum perenne Rivas-Martinez, Costa, Castroviejo & Valdés
1980, Lazaroa 2: 53, tab. 28, non Géhu 1976, Coll. Phytosoc. 4: 420; Salicornia radicans ass.
Oberd. 1952, Vegetatio 3(6):336 non Br.-Bl. 1933; Puccinellio festuciformis-Arthrocnemetum
perennis Pirone 1988, Doc. Phytosoc. 11:450 non Géhu 1976, Coll. Phytosoc. 4: 420.

Characteristic and differential species: Halimione portulacoides (L.) Aellen and Sarcocornia alpini
(Lag.) Rivas Mart.

Phytosociological table: From Rivas-Martinez et al. (1980), Tab 28, 7 rel, sub Puccinellio maritimae-
Arthrocnemetum perenne

Char. ass.: Halimione portulacoides (IV).

Char. all.: Sarcocornia alpini (V).

Char ord. and class: Puccinellia iberica (11), Myriolimon ferulaceum (1), Limbarda crithmoides subsp.
longifolia (1), Sarcocornia lagascae (1).

Other species: Sporobolus montevidensis (11), Galatella tripolium ().

Structure and ecology: This association grows on the inner surfaces of the coastal salt marshes with
depressed soils. Physiognomically, it is dominated by Sarcocornia alpini and Halimione
portulacoides, often associated with Puccinellia festuciformis. Usually, this vegetation can be in
catenal contact with the pioneer vegetation constituted by Sporobolus montevidensis growing on
muddy soils flooded during the high tide. This vegetation represents a geographical vicariant of
the Atlantic Halimionetum portulacoidis Kiithnholtz-Lordat 1927.

Geographical distribution: This association was surveyed in Spain (Gaditano-onubense, Rivas-
Martinez & Costa 1984, Rivas-Martinez et al. 2011, Rufo et al. 2016,), Portugal (Algarve, Costa

& Lousa 1992, Costa et al. 2012, unpublished relevés of G. Tavilla), Greece (Oberdorfer 1952),
and Italian Peninsula (Pirone 1988).

75. Aeluropo lagopoidis-Sarcocornietum alpini Brullo in Brullo et al. 1988, Braun-Blanquetia 2:174
corr. Barbagallo et al. 1990, Boll. Acc. Gioenia Sci. Nat. Catania 23: 584.

Holotypus: Tab.7, rel. 5, Brullo et al. (1988).

Syn.: Aeluropo lagopoidis-Sarcocornietum perennis Brullo in Brullo et al. 1988, Braun-Blanquetia
2:174; Aeluropo lagopoidis-Sarcocornietum deflexae Brullo 1988 corr. Géhu & Biondi 1995,
Fitosociologia 30: 206; Halimiono portulacoidis-Sarcocornietum alpini Sciandrello 2020, Plant
Biosyst. 154(6):866 non Rivas-Martinez & Costa 1984; Arthrocnemo macrostachyi-
Aeluropodetum lagopoidis Géhu & Géhu-Franck 1991, Doc. Phytosoc. 13:302, wvar.
Arthrocnemum perenne; Salicornietum radicantis Brullo & Furnari 1976, Not. Fitosoc. 11:12,
p.p.; Ass. a Salicornia radicans razza sicula Frei 1937, Nuovo Giorn. Bot. Ital. 44(2):288;
Salicornietum radicantis Brullo & Di Martino, Boll. Ist. Bot. Giard. Col. Palermo 26:25 non Br.-
Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 16.

Characteristic and differential species: Aeluropus lagopoides (L.) Thwaites and Sarcocornia alpini
(Lag.) Rivas Mart.

Phytosociological table: From Brullo et al. (1988), tab. 7, 5 rel.
Char. ass.: Aeluropus lagopoides (V).
Char. all.: Sarcocornia alpini (V).
Char. order and class: Halimione portulacoides (V), Limonium narbonense (I111), Limbarda
crithmoides subsp. longifolia (1), Triglochin barrelieri (1), Arthrocnemum meridionale (1),
Juncus subulatus ().
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Other species: Parapholis filiformis (II1), Phragmites australis (I11I), Hordeum marinum (II),
Polypogon monspeliensis (11), Trigonella sulcata (11), Suaeda vera (1), Plantago coronopus (1),
Spergularia marina (1), Salicornia procumbens (1), Suaeda spicata (1), Juncus acutus (1),
Schenkia spicata (1).

Structure and ecology: This association occurs in the inner part of the coastal salt marshes and river
mouth on soils submerged for long periods. It is characterized by the dominance of Sarcocornia
alpini and the occurrence of Aeluropus lagopoides, a thermophilous species that highlights the
warm environmental temperatures. Raised surfaces, on the other hand, host the Arthrocnemo
meridionalis-Juncetum subulati, which is better suited to shorter periods of flooding. This plant
community represents a southern geographical vicariant of Limonio bellidifolio-Sarcocornietum
alpini.

Geographical distribution: This association is localized in Sicily (Frei 1937, Brullo & Furnari 1976,
Brullo et al. 1988, 1998, Guarino et al. 2008, Sciandrello et al. 2019, Sciandrello 2020), Tunisia
(Barbagallo et al. 1990), Cyrenaica (Brullo & Furnari 1990), and Cyprus (unpublished relevés of
S. Brullo).

76. Junco subulati-Sarcocornietum alpini Brullo & Sciandrello in Giusso et al. 2008, Inf. Bot. Ital.
40(1):78

Holotypus: Tab. 6, rel. 6, Giusso et al. (2008).

Syn.: Halimiono portulacoidis-Sarcocornietum alpini Sciandrello 2020, Plant Biosyst. 154(6):866
non Rivas-Martinez & Costa 1984, p.p.; Salicornietum radicantis Brullo & Furnari 1976, Not.
Fitosoc. 11:12, p.p.

Characteristic and differential species: Juncus subulatus Forssk.

Phytosociological table: From Giusso et al. (2008), Tab 6, 6 rel.

Char. ass.: Juncus subulatus (V).

Char. all.: Sarcocornia alpini (V).

Char. order and class: Halimione portulacoides (V), Spergularia media (IV), Limbarda crithmoides
subsp. longifolia (IV), Thinopyrum flaccidifolium ().

Other species: Phragmites australis (V), Suaeda vera (V), Polypogon subspathaceus (111), Polypogon
maritimus (II1), Hordeum marinum (11).

Structure and ecology: This association grows in the salt marshes with more humid silty-clay soils,
that are flooded for long periods during the winter and remain moist even during the summer
season. Floristically, it is dominated by Sarcocornia alpini, which grows together with Juncus
subulatus. This plant community differs from the Aeluropo lagopoidis-Sarcocornietum alpini in
the absence of Aeluropus lagopoides, which is replaced by J. subulatus. This vegetation is in
contact with the Junco subulati-Sarcocornietum fruticosae on the outer surfaces, with a shorter
flooding period.

Geographical distribution: This association was surveyed in salt marshes of southeastern Sicily
(Giusso et al. 2008, Guglielmo et al. 2012, Sciandrello et al. 2014, 2019, Sciandrello 2020,
unpublished relevés of G. Tavilla).

77. Puccinellio lagascanae-Sarcocornietum alpini ass. nov. prov.
Holotypus: Table V, rel. 11 Tomaselli & Sciandrello (2017).

Syn.: Puccinellio convolutae-Sarcocornietum alpini Tomaselli & Sciandrello 2017, Plant Biosyst.
151(4):682, non Puccinellio (fasciculatae)-Sarcocornietum alpini Castroviejo & Cirujano 1980;
Puccinellio festuciformis-Sarcocornietum alpini Sciandrello & Tomaselli 2014, Biologia 69(1):
63, non Puccinellio festuciformis-Arthrocnemetum perennis Gehu et al. 1984; Puccinellio
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festuciformis-Sarcocornietum perennis Frondoni & Iberite 2002, Plant Biosyst. 136(1): 56 p.p.,
Tab. 8, rel. 3-6, 8 (Art. 5); Salicornietum radicantis Wolff 1968, Vegetatio 16:109 non Br.-Bl.
1933; Sarcocornietum deflexae Biondi, Filigheddu & Farris 2001, Fitosociologia 38(2) Suppl. 2:
22, non Lahondére, Géhu & Paradis 1992.

Characteristic and differential species: Puccinellia festuciformis (Host) Parl. subsp. lagascana
M.AJulia & J.M.Monts. and Sarcocornia alpini (Lag.) Rivas Mart.

Phytosociological table: From Tomaselli & Sciandrello (2017), Tab. V, 28 rel, sub Puccinellio
convolutae-Sarcocornietum alpini

Char. ass.: Puccinellia festuciformis subsp. lagascana (V).

Char. all.: Sarcocornia alpini (1).

Char. ord. and class: Halimione portulacoides (111), Arthrocnemum macrostachyum (1), Juncus
subulatus (1), Aeluropus littoralis (1), Limbarda crithmoides subsp. longifolia (1), Triglochin
barrelieri (1), Thinopyrum elongatum (1), Limonium narbonense (1), Sarcocornia fruticosa (1),

Other species: Suaeda vera (111), Hordeum marinum (I11), Salicornia veneta (11), Bolboschoenus
maritimus (1), Tripolium pannonicum (1), Lolium multiflorum (1), Polypogon maritimus (1),
Bromus racemosus (1), Parapholis filiformis (1), Phragmites australis (1), Sphenopus divaricatus
(D), Polypogon monspeliensis (1), Geranium dissectum (1), Juncus maritimus (1), Juncus acutus (1),
Carex extensa (1), Suaeda spicata (1), Rumex crispus (I).

Structure and ecology: This association usually colonizes the central part of the salt marshes, with
surfaces subjected to long periods of submersion. Physiognomically, it is characterized by
Sarcocornia alpini, a salt-tolerant species that tends to form dense populations, usually growing
together with Puccinellia festuciformis subsp. lagascana. Previously, this plant community was
attributed to Puccinellio (fasciculatae)-Sarcocornietum alpini Castroviejo & Cirujano 1980 by
Tomaselli & Sciandrello (2017) for the Apulia region, an association described from the Iberian
Peninsula. However, this association is characterized by Puccinellia caespitosa, which is absent
in the Italian Peninsula. Therefore, the vegetation at issue must be treated as a new association,
which must be considered a geographical vicariant.

Geographical distribution: This association was surveyed in the Italian Peninsula and in particular:
Apulia (Sciandrello & Tomaselli 2014, Tomaselli & Sciandrello 2017, unpublished relevés of S.
Brullo) and Latium (Frondoni & Iberite 2002), as well as in Sardinia (Biondi et al. 2001b) and
Greece (Lefkada, Wolff 1968, unpublished relevés of S. Brullo).

78. Aeluropo littoralis-Sarcocornietum alpini ass. nov. prov.
Holotypus: Tab. 1, rel. 13, Corbetta (1976).

Syn.: Puccinellio festuciformis-Arthrocnemetum perennis Géhu et al. 1984, Doc. Phytosoc. n.s. 8:434
non Puccinellio maritimae-Arthrocnemetum perennis Géhu 1976 nec Salicornietum radicantis
Br.-Bl. 1933 (Art. 29a); Salicornietum radicantis Arrigoni, Nardi & Raffaelli 1985, Veg. Parco
Nat. Maremma: 16, non Br.-Bl. 1933; Puccinellio festuciformis-Sarcocornietum perennis Frondoni
& Iberite, Plant Biosyst. 136(1): 56, p.p., Tab. 8, rel. 1-2 (Art. 5); Puccinellio festuciformis-
Arthrocnemetum perennis Géhu, Biondi, Géhu-Franck & M. Costa 1992, Coll. Phytosoc. 19:110
(Art. 5, 29c¢); Salicornietum radicantis Corbetta 1976, Suppl. Ric. Biol. Selvag. 7:252 non Br.-Bl.
1933; Puccinellio festuciformis-Sarcocornietum alpini Pirone 1995, Fitosociologia 30: 236 (Art.
29c¢); Puccinellio festuciformis-Sarcocornietum alpini Piccoli 1995, Fitosociologia 30: 216 (Art.
29c¢); Halimionetum portulacoidis Ferrari, Gerold & Piccoli 1985, Vegetatio 61(5):10 non
Kiihnholtz-Lordat 1927, Anales Ecole Nat. Agric. Montpellier 19:78.

Characteristic and differential species: Aeluropus littoralis (Gouan) Parl. and Sarcocornia alpini
(Lag.) Rivas Mart.

Phytosociological table: From Corbetta 1976, Tab. 1, 14 rel, sub Salicornietum radicantis
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Char. ass.: Aeluropus littoralis (IV).

Char. all.: Sarcocornia alpini (V).

Char. ord. and class.: Halimione portulacoides (V), Limonium narbonense (V), Limbarda crithmoides
subsp. longifolia (IV), Thinopyrum acutum (1), Puccinellia festuciformis subsp. festuciformis
(I1), Sarcocornia fruticosa (11), Arthrocnemum macrostachyum (11), Limonium bellidifolium (1),
Halocnemum strobilaceum (11).

Other species: Galatella tripolium (1), Parapholis sp. (1).

Structure and ecology: This association grows in salt marshes with clay soils subjected to long periods
of flooding and marked summer-autumn dryness. Floristically, it is characterized by the
dominance of Sarcocornia alpini and Aeluropus lagopoides, Halimione portulacoides, Limbarda
crithmoides subsp. crithmoides and Limonium narbonense are quite frequent, too. This vegetation
can be considered a northern vicariant of the more thermophilous Aeluropo lagopoidis-
Sarcocornietum alpini.

Geographical distribution: This association is distributed in North and Central Italy (Corbetta 1976,
Ferrati et al. 1985, Pirone 1995, Piccoli 1995, Frondoni & Iberite 2002).

C. Arthrocnemo macrostachyi-Suaedetalia braun-blanquetii Rufo, Fuente & Sanchez Mata 2016,
Phytocoenologia 46(4):391

Fruticose plant communities in the continental salt marshes subjected to temporary flooding with
nutrient-rich soil.

Holotypus: Suaedion braun-blanquetii Br.-Bl. & O. Bolos 1958 corr. Rivas-Martinez et al. 1991.

Characteristic and differential species: Arthrocnemum macrostachyum (Moric.) K.Koch and Suaeda
braun-blanquetii (Pedrol & Castrov.) Rivas Mart., Canté & Sanchez Mata

Structure and ecology: The Arthrocnemo macrostachyi-Suaedetalia braun-blanquetii order groups
halophilous shrub plant communities, most of which represents permanent vegetation type. It is
characterized by the dominance of chamaephytes and small nanophanerophytes, which grow in
the inland salt marshes on halomorphic soils rich in carbonates and sulfates temporarily
submerged. This order shows a Mediterranean distribution in territories with an arid-subhumid
thermo-mesomediterranean continental bioclimate.

Geographical distribution: Based on current knowledge, this syntaxon is localized in the inland
Iberian Peninsula (Figure 4).

Habitat references: See class.
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Fig. 4 — Geographlcal dlstrlbutlon of the Arthrocnemo macrostachyz Suaedetalla braun-blanquetii
order.

C1. Suaedion braun-blanquetii Br.-Bl. & O. Bolos 1958, Anales Estac. Exper. Aula Dei 5(1-4): 88,
corr. Rivas-Martinez et al. 1991, Itinera Geobot. 5:407

Mediterranean and Cantabro-Atlantic subnitrophilous chenopod scrub plants of the inland saline and
salt marshes with loamy-sandy soils

Lectotypus: Suaedetum brevifoliae Br.-Bl. & O. de Bolos 1958 = Suaedetum braun-blanquetii Br.-
Bl. & O. de Bolos 1958 corr. Rivas-Martinez et al. 1991 :407, designated by Rivas-Martinez &
Costa 1984, Doc. Phytosoc. n.s., 8: 20.

Syn.: Suaedion brevifoliae Br.-Bl. & O. de Bolos 1958, Anales Estac. Exper. Aula Dei 5(1-4): 88
(Art. 43).

Characteristic and differential species: Suaeda braun-blanquetii (Pedrol & Castrov.) Rivas Mart.,
Cant6 & Sanchez Mata.

Structure and ecology: This alliance groups plant communities growing in inland salt marshes with
temporary flooding surfaces. They are characterized by the dominance of Suaeda braun-
blanquetii, which is distributed throughout the central Iberian Mediterranean and the Betic region.
From a bioclimatic viewpoint, the plant communities belonging to this alliance grow in the meso-
supra and semi-arid dry Mediterranean bioclimatic belts.

Geographical distribution: This alliance occurs in the central Iberian Mediterranean and the Betic
territories.

79. Suaedetum braun-blanquetii Br.-Bl. 1936, Cavanillesia 7 :167, corr. Rivas-Martinez et al. 1991,
Itinera Geobot. 5: 407.

Holotypus: rel. p. 166 in Braun-Blanquet et al. (1936).
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Syn.: Suadetum vermiculatae Br.-Bl. 1936, Cavanillesia 7:167; Suaedetum brevifoliae subass.
suaedetosum Br.-Bl. 1936 corr. Br.-Bl. & O. de Bolos 1958, Anales Estac. Exper. Aula Dei 5(1-
4) :90; Suaedetum braun-blanquetii Br.-Bl. in Br.-Bl. et al. 1936 corr. O. Bolos 1997, Acta Bot.
Barcinon. 44: 222; Sphenopo divaricati-Suaedetum brevifoliae (Br.-Bl. & O. de Bolos 1958)
Rivas-Martinez & Costa 1984, Doc. Phytosoc. n.s., 8: 20 (Art. 29c); Suaedetum pruinosae
(brevifoliae) Br.-Bl. & O. de Bolods in Rivas-Martinez & Costa 1976, Coll. Phytosoc. 4:83.

Characteristic and differential species: Suaeda braun-blanquetii (Pedrol & Castrov.) Rivas Mart.,
Cantd & Sanchez Mata.

Phytosociological table: From Braun-Blanquet & O. de Bolos (1958), Tab. 18, 21 (1-21) rel., sub
Suaedetum brevifoliae subass. suaedetosum
Char. ass., all. and ord.: Suaeda braun-blanquetii (V).

Char. class: Arthrocnemum macrostachyum (1), Limonium delicatulum (1), Aeluropus littoralis (1),
Spergularia media (1), Puccinellia festuciformis (1), Limbarda crithmoides subsp. longifolia ().
Other species: Sphenopus divaricatus (V), Hornungia prcumbens (111), Frankenia pulverulenta (11I),
Parapholis incurva (111), Plantago coronopus (1), Spergularia diandra (11), Microcnemum
coralloides (1), Limonium supinum (1), Limonium costae (1), Atriplex prostrata (1l),
Aizoanthemopsis hispanica (1), Frankenia hirsuta (1), Suaeda spicata (1), Hordeum maritimum (1),
Pucinnellia distans (1), Artemisia gallica (1), Parapholis filiformis (1), Suaeda splendens (1),

Limonium echioides (1), Bupleurum semicompositum (1), Rostraria cristata (I).

Structure and ecology: This association grows in the weak depressions of inland salt marshes with
strongly salty soils rich in silt and carbonate. The low permeability of soil makes it difficult for
rainwater to infiltrate, and consequently, the evaporation is very rapid, showing saline
efflorescence on the surface. This vegetation, dominated by Suaeda braun-blanquetii, shows
relationships with the Limonietum latebracteatum from which it differs for the occurrence of some
species of Limonium (L. catalaunicum, L. latebracteatum and L. costae). Moreover, this plant
community can also host Arthrocnemum macrostachyum and some therophytes such as Sphenopus
divaricatus and Hornungia procumbens. This association replaced the Arthrocnemetum
macrostachyi in the center of the Iberian Peninsula.

Geographical distribution: This association is spread from Catalonia to East of Lérida and in the
Spanish districts of Bardenas, Monegros, and Mancha (Braun-Blanquet et al. 1936, Rivas-
Martinez & Costa 1976, Rivas-Martinez & Costa 1984, Géhu 1998, Alonso & de la Torre 2002,
Rivas-Martinez et al. 2011).

80. Puccinellio caespitosae-Sarcocornietum carinatae Castroviejo & Cirujano 1980, Anal. Jard.
Bot. Madrid 37(1):144, corr. Rufo, de la Fuente & Sanchez Mata 2016, Phytocoenologia 46 :392.

Holotypus: Tab. 1, rel. 5, Castroviejo & Cirujano (1980).

Syn..: Puccinellio fasciculatae-Sarcocornietum alpini Castroviejo & Cirujano 1980, Anal. Jard. Bot.
Madrid 37(1):144 (Art. 43); Puccinellio tenuifoliae-Sarcocornietum alpini Castroviejo & Cirujano
1980 corr. Rivas-Martinez & Costa 1984, Doc. Phytosoc. n.s., 8 :20; Puccinellio caespitosae-
Sarcocornietum alpini Castroviejo & Cirujano 1980 corr. Rivas-Martinez et al. 2002, Itinera
Gebot. 15(1): 242; Arthrocnemetum perennis Castroviejo & Porta 1976, Coll. Phytosoc. 4:135 non
Salicornietum perennis Br.-Bl. 1933, Prodr. Group. Végétaux. 1: 16.

Characteristic and differential species: Puccinellia caespitosa G.Monts. & J.M.Monts. and
Sarcocornia carinata (Fuente, Rufo & Sanchez Mata) Fuente, Rufo & Sanchez Mata.

Phytosociological table: From Castroviejo & Cirujano (1980), Tab. 1, 25 rel., sub Puccinellio
(fasciculatae)-Sarcocornietum alpini.

Char. ass.: Sarcocornia carinata (V), Puccinellia caespitosa (V).

Char. all. and ord.: Suaeda braun-blanquetii (IV).
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Char. class: Aeluropus littoralis (111), Spergularia media (11), Limonium tournefortii (1),
Other species: Juncus maritimus (1), Plantago maritima (1), Sonchus crassifolius (1), Thinopyrum
curvifolium (1), Sonchus maritimus ().

Structure and ecology: This association is localized in salt marshes, constituting a dense belt of shrubs
on the edges. It grows on temporarily flooded soils rich in salt, clay, and sand, which are humid
most of the year. The salinity of the soil is very high; during the dry season, the surface is entirely
covered by the accumulation of saline efflorescence. Physiognomically, it is characterized by the
dominance of Sarcocornia carinata growing together with Puccinellia caespitosa and Aeluropus
littoralis. However, the floristic composition of this community is sometimes almost monophytic,
where S. carinata is the predominant species. From a bioclimatic viewpoint, it falls within the
Mediterranean pluviseasonal-oceanic bioclimate.

Geographical distribution: This association is localized in the Central Iberian province along the
edges of temporary salt lakes and salt pans (Castroviejo & Porta 1976, Castroviejo & Cirujano
1980, Rivas-Martinez & Costa 1984, Peinado Lorca et al. 1984, Géhu 1998, Rufo et al. 2016).

81. Limonio ruizii-Sarcocornietum carinatae Rivas-Martinez, Cantd & Sanchez-Mata in Rivas-
Martinez et al. 2002, Itinera Geobot. 15(1) :139, corr. Rufo, de la Fuente & Sanchez Mata 2016,
Phytocoenologia 46: 392.

Holotypus: rel. p. 139, Rivas-Martinez et al. (2002).

Syn.: Limonio ruizii-Sarcocornietum alpini Rivas-Martinez, Canté & Sanchez-Mata in Rivas-
Martinez et al. 2002, Itinera Geobot. 15(1): 139.

Characteristic and differential species: Limonium ruizii (Font Quer) Fern.Casas, Sarcocornia carinata
(Fuente, Rufo & Sanchez Mata) Fuente, Rufo & Sanchez Mata.

Phytosociological table: From Rivas-Martinez et al. (2002), rel. p. 139, sub Limonio ruizii-
Sarcocornietum alpini
Char. ass: Limonium ruizii (1), Sarcocornia carinata ().

Structure and ecology: This association occurs in the temporarily flooded salt marshes linked to
gypsophilous soils. It is characterized by the dominance of Sarcocornia carinata and is often
accompanied by the local endemic Limonium ruizii, as well as by Suaeda braun-blanquetii and
Arthrocnemum macrostachyum, which are not reported in the type relevé.

Geographical distribution: Currently, this association is only recorded in the Districts of Cinco Villas
and Belchite in the Bardenan Monegrensean Sector (Spain), where it is threatened of extinction by
the works for irrigation systems frequent in these semiarid territories (Rivas-Martinez et al. 2002,
Rufo et al. 2016).

82. Puccinellio caespitosae-Arthrocnemetum macrostachyi Castroviejo & Cirujano 1980, Anal.
Jard. Bot. Madrid 37(1):145, corr. Rivas-Martinez et al. 2002, Itinera Geobot. 15(1): 242.

Holotypus: Tab. 2, rel. 2, Castroviejo & Cirujano (1980).

Syn.: Puccinellio fasciculatae-Arthrocnemetum macrostachyi Castroviejo & Cirujano 1980, Anal.
Jard. Bot. Madrid 37(1):145 (Art. 43).

Characteristic and differential species: Puccinellia caespitosa G.Monts. & J.M.Monts. and
Arthrocnemum macrostachyum (Moric.) K.Koch

Phytosociological table: From Castroviejo & Cirujano (1980), Tab. 2, 16 rel, sub Puccinellio
(fasciculatae)-Arthrocnemetum macrostachyi.

Char. ass.: Puccinellia caespitosa (V).

Char. all. and ord.: Suaeda braun-blanquetii (11), Sarcocornia carinata (11).

Char. class: Arthrocnemum macrostachyum (V).
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Other species: Phragmites australis (1).

Structure and ecology: This association occurs in inland salt marshes with high salt soil
concentrations. It grows on soils humid during the spring and superficial saline efflorescences in
the summertime. This plant community is characterized by the dominance of Arthrocnemum
macrostachyum, growing together with Puccinellia caespitosa. Due to the arid and salty
environmental conditions, the floristic set is very poor, but during the spring rains, only some
therophytes can thrive. This vegetation type is interposed between the Puccinellio caespitosae-
Sarcocornietum carinatae, linked to a more extended submersion period, and the Suaedetum
braun-blanquetii growing on more raised and dry soils.

Geographical distribution: This association was surveyed by Castroviejo & Cirujano (1980) in the
salt marshes from SE Madrid to Toledo provinces. Moreover, the authors highlighted that this
vegetation showed a clearly relict significance, thus its survival is seriously threatened.

83. Puccinellio caespitosae-Suaedetum braun-blanquetii Rivas-Martinez & Costa 1984, Doc.
Phytosoc. 8:20, corr. Rivas-Martinez et al. 2002, Itinera Geobot. 15(1):241.

Lecotypus: tab. 3, rel. 12 p. 150, Castroviejo & Cirujano (1980).

Syn.: Puccinellio tenuifoliae-Suaedetum brevifoliae Rivas-Martinez & Costa 1984, Doc. Phytosoc.
8:20; Suaedetum brevifoliae Castroviejo & Cirujano 1980: 149, non Br.-Bl. & O. Bolos 1958.

Characteristic and differential species: Puccinellia caespitosa G.Monts. & J.M.Monts. and Suaeda
braun-blanquetii (Pedrol & Castrov.) Rivas Mart., Cant6é & Sanchez Mata.

Phytosociological table: From Castroviejo & Cirujano (1980), Tab. 3, 25 rel, sub Suaedetum
brevifoliae.

Char. ass.: Puccinellia caespitosa (V).

Char. all. and ord.: Suaeda braun-blanquetii (V), Sarcocornia carinata ().

Char. class: Aeluropus littoralis (1), Spergularia media (1), Frankenia thymifolia (1), Limonium
supinum (1), Limonium costae (1), Limonium tournefortii (1).

Other species: Lygeum spartum (1), Bupleurum semicompositum (Il), Sphenopus divaricatus (11),
Parapholis incurva (11), Plantago coronopus (1), Frankenia pulverulenta (1), Hordeum maritimum
(D), Microcnemum coralloides (1), Atriplex rosea (1), Limonium echioides (1), Suaeda spicata (1).

Structure and ecology: This association occurs in the inland depression with strongly salt soils
characterized by a variable period of submersion and saline efflorescence on the surfaces. It is
characterized by the high coverage values of Puccinellia caespitosa and Suaeda braun-blanquetii,
growing together with some endemic Limonium species, such as L. delicatulum subsp. tournefortii
and L. dichotomum. This vegetation is similar to the Puccinellio caespitosae-Arthrocnemetum
macrostachyi, which differs from the occurrence of Aeluropus littoralis growing on more bare
soils. It differs from the related Puccinellio caespitosae-Sarcocornietum carinatae for the lower
coverage values of Sarcocornia carinata, and its more marked hygrophilous requirements.

Geographical distribution: This association was surveyed in the Villena Valley, a locality of the
Catalano-Valenciano-Provenzal subprovince (Spain), near the Castellano-Maestrazgo-Manchega
subprovince (Castroviejo & Cirujano 1980, Rivas-Martinez & Costa 1984, Alonso & de la Torre
2002, Rivas-Martinez et al. 2011).

84. Suaedo braun-blanquetii-Arthrocnemetum macrostachyi (Br.-Bl. & O. Bolos 1958) Rivas-
Martinez et al. 1991, Itinera Geobot. 5 :407.

Holotypus: Tab. 18, rel 29, Braun Blanquet & Bolos (1958).

66



Syn.: Suaedetum brevifoliae subass. arthrocnemetosum glauci Br.-Bl. & O. Bolos 1958, Anales
Estac. Exper. Aula Dei 5 (1-4): 90; Suaedetum braun-blanquetii subass. arthrocnemetosum (Br.-
Bl. & O. Bolos 1958), Bolos 1997, Acta Bot. Barcin. 44: 222.

Characteristic and differential species: Suaeda braun-blanquetii (Pedrol & Castrov.) Rivas Mart.,
Cant6 & Sanchez Mata and Arthrocnemum macrostachyum (Moric.) K.Koch

Phytosociological table: From Braun-Blanquet & O. de Bolos (1958), Tab. 18, 12 (22-33) rel., sub
Suaedetum brevifoliae subass. arthrocnemetosum

Char. ass., all. and ord.: Suaeda braun-blanquetii (V).

Char. class: Arthrocnemum macrostachyum (V), Frankenia thymifolia (1), Artemisia gallica (I).

Other species: Sphenopus divaricatus (V), Hornungia prcumbens (V), Spergularia diandra (V),
Frankenia pulverulenta (V), Parapholis incurva (IV), Plantago coronopus (Il), Limonium
aragonense (1), Atriplex prostrata (11), Aizoanthemopsis hispanica (1), Polypogon maritimus (1),
Limonium echioides (1), Bupleurum semicompositum (1), Rostaria cristata (1).

Structure and ecology: This association occurs in the continental salt marshes and endorheic lagoons
with humid salty soils, subject to flooding in the rainy seasons, showing saline efflorescences
during the summer. It is characterized by the dominance of Suaeda braun-blanquetii and
Arthrocnemum macrostachyum and occasionally is in contact with plant communities of
Limonietalia on the driest soils. This vegetation differs from Suaedetum braun-blanquetii only for
the high coverage values of Arthrocnemum macrostachyum. However, this plant community can
be subject to higher soil salinity values than Suaedetum braun-blanquetii.

Geographical distribution: This association is localized in inland Spain, near Ebro valley (Géhu 1998,
Rivas-Martinez et al. 2011, Ramirez et al. 2021).

C2. Sarcocornion hispanicae all. nov. prov.
Halophilous Iberian plant communities of saline depressions dominated by Sarcocornia hispanica

Holotypus: Arthrocnemo macrostachyi-Sarcocornietum hispanicae Fuente, Rufo, Teijeiro &
Sanchez-Mata 2013

Syn.: Arthrocnemion glauci Rufo, Fuente & Sanchez Mata 2016, Phytocoenologia 46(4): 392 non
Rivas-Martinez & Costa 1984.

Characteristic and differential species: Sarcocornia hispanica Fuente, Rufo & Sanchez Mata.

Structure and ecology: This alliance groups the plant communities characterized by the occurrence
of Sarcoconia hispanica. This vegetation grows in saline depressions quite distant from the
shoreline, as well as in the endorheic lakes and even in the saltworks channels. Previously, the
associations with S. hispanica were included in the Arthrocnemion glauci by Rufo et al. (2016),
an alliance in which Arthrocnemum macrostachyum and A. meridionale dominate instead.
Therefore, based on the significant ecological and structural differences, the associations
characterized by the dominance of S. hispanica are attributed to a new alliance, where the
Arthrocnemum species are usually absent or few frequent.

Geographical distribution: This syntaxa is spread in the Murcian-Almeriense, Baetic, and Central
Iberian provinces of Spain (Rufo et al. 2016).

85. Limonio majoris-Sarcocornietum hispanicae Lendinez, Marchal & Salazar 2012, Lagascalia 32:
232, corr. Fuente, Rufo, Teijeiro & Sanchez-Mata 2013, Lazaroa 34:270

Holotypus: Tab. 1, rel. 3, Lendinez et al. 2012.

Syn.: Limonio majoris-Sarcocornietum fruticosae Lendinez, Marchal & Salazar 2012, Lagascalia 32:
232 (Art. 43).
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Characteristic and differential species: Limonium majus (Boiss.) Erben and Sarcocornia hispanica
Fuente, Rufo & Sanchez Mata.

Phytosociological table: From Lendinez et al. (2012), 16 rel, sub Limonio majoris-Sarcocornietum
fruticosae.

Char. ass.: Limonium majus (V).

Char. all. and ord.: Sarcocornia hispanica (V), Suaeda braun-blanquetii (V).

Char. class: Limbarda crithmoides subsp. longifolia (111), Limonium delicatulum (111), Puccinellia
festuciformis (II1), Arthrocnemum macrostachyum (11), Frankenia thymifolia (1), Cistanche
phelypaea (1).

Other species: Lygeum spartum (IV), Limonium minus (I1), Gypsophila tomentosa (1), Gypsophila x
castellana (1), Limonium supinum (1), Juncus maritimus (1), Atriplex glauca (11), Tamarix
canariensis (1), Atriplex halimus (1), Suaeda pruinosa (1), Microcnemum coralloides (1),
Limonium echioides (1), Plantago maritima subsp. serpentina (1), Dorycnium gracile (1), Elymus
pungens subsp. campestris (1), Sonchus crassifolius (1), Suaeda spicata (1), Salsola vermiculata
@.

Structure and ecology: This association is localized in the salt endorheic depressions, with soils
periodically flooded in winter and spring and dry out in summer covered by evident saline
efflorescences. This vegetation is characterized by the dominance of Sarcocornia hispanica,
growing together with other halophilous succulent nanophanerophytes such as Arthrocnemum
macrostachyum, Suaeda braun-blanquetii, Limbarda crithmoides subsp. longifolia. Some
Limonium species are also present, among them the endemic guadiciano-bastetanos Limonium
majus. From a bioclimatic viewpoint, it falls within the semi-arid Mediterranean bioclimatic belt.

Geographical distribution: According to literature data (Lendinez et al. 2012, De la Fuente et al. 2013,
Rufo et al. 2016, Ramirez et al. 2021), this association is narrowed to the Bética and Granada
province in Spain.

86. Arthrocnemo macrostachyi-Sarcocornietum hispanicae Fuente, Rufo, Teijeiro & Sanchez-Mata
2013, Lazaroa 34: 270

Holotypus: Table 3, rel. 4, De la Fuente (2013).

Characteristic and differential species: Arthrocnemum macrostachyum (Moric.) K.Koch and
Sarcocornia hispanica Fuente, Rufo & Sanchez Mata.

Phytosociological table: From De la Fuente et al. (2013), Tab. 3, 9 rel.

Char. ass. and all.: Sarcocornia hispanica (V).

Char ord. and class: Arthrocnemum macrostachyum (111), Limonium cossonianum (111), Halimione
portulacoides (111), Limbarda crithmoides subsp. longifolia (1), Limonium caesium (1), Limonium
angustebracteatum (1).

Other species: Suaeda vera (1V), Phragmites australis (11), Lygeum spartum (1), Mesembryanthemum
crystallinum (1), Suaeda spicata (1), Elytrigia curvifolia (1), Sphenopus divaricatus (1).

Structure and ecology: This association grows in the inland salt depressions submerged by brackish
water. It is characterized by the dominance of Sarcocornia hispanica, growing together with other
shrubby halophytes such as Arthrocnemum macrostachyum, Suaeda vera, and Halimione
portulacoides. Some rosulate hemicriptophytes of Limonium, such as L. angustebracteatum, L.
caesium, and L. cossonianum are frequent. This vegetation is in catenal contact with the Limonio
cossoniani-Sarcocornietum lagascae, while in the driest stands is replaced by Lygeo sparti-
Limonion furfuracei.

Geographical distribution: This association is distributed in the inland salt marshes of La Mancha-
Murcia and Murcia-Almeria biogeographical territories of Spain (De la Fuente et al. 2013, Rufo
et al. 2016, Ramirez et al. 2021).
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D. Limonietalia Br.-Bl. & O.Bolos 1958, Anales Estac. Exp. Aula. Dei 5(1-4):87
Western and Central Mediterranean halophilous plant communities of salt marshes rarely flooded
represented by shrublands or grassland.

Lectotypus: Limonion confusi (Br.-Bl. 1933) Rivas-Martinez & Costa 1984, designated by Rivas-
Martinez & Costa (1984).

Syn.: Limoniastrietalia guoynoniani Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:140, p.p.
(Art. 38); Eu-Limonienalia de Foucaul 2021, Carnets Bot. 59(4): 9 (Art.34b); Limonio delicatuli-
Lygeenalia sparti de Foucaul 2021, Carnets Bot. 59(4):11 (Art. 18b).

Characteristic and differential species: Limonium sp. pl., i.e., Limonium cossonianum Kuntze,
Limonium densissimum (Pignatti) Pignatti, Limonium ovalifolium (Poir.) Kuntze, Limonium
latebracteatum Erben, Limonium supinum (Girard) Pignatti, etc. Limoniastrum monopetalum (L.)
Boiss., Limoniastrum guyonianum Durieu ex Boiss., Lygeum spartum Loefl. ex L., Suaeda
vermiculata Forssk. ex J.F.Gmel., Salsola tetragona Delile, Caroxylon tetrandrum (Forssk.)
Akhani & Roalson, Frankenia thymifolia Desf.

Structure and ecology: This syntaxon groups the halophilous perennial plant communities
characterized by the dominance of perennial species belonging to the Limonium genus, as well as
Limoniastrum monopetalum and L. guyonianum. Besides, in this order must be included the
halophilous grassland dominated by Lygeum spartum. These plant communities grow in the
coastal and inland salt marshes, with rarely flooded soils, localizing mainly in the outer raised
edges. This vegetation tolerates limited submersion periods, growing on clayey or silty sandy soils.
From a bioclimatic viewpoint, this syntaxon falls within the infa-supra and arid-sub-humid
Mediterranean bioclimatic belt.

Geographical distribution: The plant communities belonging to this order are widespread in the
Western and Central Mediterranean territories, both coastal and inland salt marshes (Figure 5).

Habitat reference: 1510* Mediterranean salt steppes (Limonietalia).

v e

Fig. 5 — Geographical distribution of the Limonietalia order.
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D1. Limonion confusi (Br.-Bl. 1933) Rivas-Martinez & Costa 1984, Doc. Phytosoc. n.s., 8:21
Coastal halophilous plant communities dominated by several endemic Limonium linked to arid soils

Holotypus: Artemisio gallicae-Limonietum virgati Br.-Bl. 1933 designated by Rivas-Martinez &
Costa (1984).

Syn.: Staticion galloprovincialis Br.-Bl. 1931, Comm. S..G.M.A. 9(4): 38 (Art. 2b); Staticion
galloprovincialis Br.-Bl. 1933, Prod. Group. Végétaux 1: 19 (Art. 34); Limoniatrion monopetali
Pignatti 1952, Boll. Soc. Ven. Storia Nat. Mus. Civ. Storia Nat. 6(1): 79 p.p., nom. ambig. (Art.
36); Limonion virgati Julve 1993, Lejeunia, n.s., 140:45 (Art. 5); Limonion virgati Br.-Bl. 1933
corr. O. Bolos 1997 Arxius Secc. Ci. Inst. Estud. Catalans 114: 48; Artemisio gallicae-Limonion
virgati (Br.-B1.1931) Costa & Boira 1981, Anales Jar. Bot. Madrid 38(1): 241 (Art. 3a).

Characteristic and differential species: Limonium auriculae-ursifolium (Pourr.) Druce, Limonium
biflorum (Pignatti) Pignatti, Limonium binervosum (G.E.Sm.) C.E.Salmon, Limonium boirae
L.Llorens & Tébar, Limonium cavanillesii Erben, Limonium companyonis (Gren. & Billot)
Kuntze, Limonium confusum (Gren. & Godr.) Fourr., Limonium gibertii (Sennen) Sennen,
Limonium girardianum (Guss.) Fourr., Limonium heterospicatum Erben, Limonium legrandii
(R.Gauthier & Timb.-Lagr.) Erben, Limonium ovalifolium (Poir.) Kuntze, Limonium
latebracteatum Erben, Myriolimon diffusum (Pourr.) Lledd, Erben & M.B.Crespo, Artemisia
gallica Willd.

Structure and ecology: This alliance groups the coastal halophilous plant communities rich in endemic
Limonium species growing in elevated depressions on arid clay or sandy soils with slight
temporary flooding. The vegetation belonging to this alliance is mainly characterized by the
predominance of hemicryptophytes with a remarkable tolerance to salinity, and it is also significant
in the absence of Lygeum spartum. Due to their ability to initially colonize soils, these plant
communities often occurred in secondary communities on saline substrates, roadsides, and
gypsum-rich deposits.

Geographical distribution: This alliance is spread in the salt marshes of North-Western and Central
Mediterranean coasts.

Habitat reference: See order.

87. Artemisietum gallicae Kiihnholtz-Lordat 1923, Dun. Golfe Lion Essai Géogr. Bot.:135
Lectotypus: Tab p. 134, rel 1, Kiihnholtz-Lordat (1923) hoc loco.

Syn.: Ass. a Statice virgata et Artemisia gallica Br.- Bl. 1931 (art. 2b, 7); Ass. a Statice virgata et
Artemisia gallica Br.-Bl. 1933; Artemisio gallicae-Staticetum virgatae Br.-Bl. in Prodr. Group.
Végétaux 1: 19. 1933 (Art. 45); Artemisio gallicae-Limonietum virgati Br.- Bl. 1933, Prodr.
Group. Végétaux 1:19. nom. mut. in Rivas-Martinez & col. 2011, Itinera Geobot. 18(1):207.

Characteristic and differential species: Artemisia gallica Willd.

Phytosociological table: From Braun-Blanquet (1933), Tab p. 19, 20 rel, sub Ass. a Statice virgata et
Artemisia gallica

Char. ass.: Artemisia gallica (V).

Char. all.: Limonium girardianum (111), Limonium confusum (1), Limonium binervosum (1), Limonium
auriculae-ursifolium (1).

Char. ord.: Limoniastrum monopetalum (1).

Char. class: Limonium virgatum (V), Halimione portulacoides (IV), Sarcocornia fruticosa (1),
Arthrocnemum macrostachyum (111), Limbarda crithmoides subsp. longifolia (II), Spergularia
media (1), Limonium narbonense (1), Myriolimon ferulaceum (1), Triglochin barrelieri (I).

Other species: Parapholis filiformis (IV), Plantago coronopus (111), Sagina maritima (111), Frankenia
pulverulenta (I1), Orobanche cernua (11), Puccinellia tenuiflora (11), Sphenopus divaricatus (1),
Frankenia laevis (1), Hordeum maritimum (1), Suaeda vera (1).
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Structure and ecology: This association grows in coastal depressions with dry sand and sometimes
stony soils with debris. This vegetation tolerates less salty soils than those of Arthrocnemetum
glauci. Tt is characterized by the dominance of Artemisia gallica growing with Limonium
girardianum, an endangered species with small populations distributed in France and Spain.

Geographical distribution: This association was surveyed in the coastal salt marshes of France
(Kiihnholtz-Lordat 1923, Braun-Blanquet 1933, Braun-Blanquet et al. 1952, Molinier 1948,
Molinier & Tallon 1970, Géhu 1994, 1998, Julve 1993), and Spain (Bolos 1950, 1967, Pignatti
1953, Rivas-Martinez & Costa 1984, Rivas-Martinez et al. 2011).

88. Limonio auriculi-ursinifolii-Limoniastretum monopetali Br.-Bl. 1933, Prodr. Group. Végétaux
1:22, corr. de Foucault 2021, Carnets Bot. 59:10.

Neotypus: not designated.

Syn.: Ass. a Limoniastrum et Statice lychnidifolia Br.-Bl. 1931 Comm. S.I.G.M.A. 9(4):38 (Art. 2b);
Ass. a Limoniastrum et Statice lychnidifolia Br.-Bl. 1933, Prod. Group. Végétaux 1: 22;
Limoniastretum monopetali Br.-Bl. 1933, Prod. Group. Végétaux 1: 22; Group. a Limoniastrum
monopetalum-Lepturus filiformis Baudiere, Rouzaud & Simoneau 1976, Coll. Phytosoc. 4:53;
Group. a Limoniastrum monopetalum et Limonium diffusum Baudiére, Rouzaud & Simoneau
1976, Coll. Phytosoc. 4:56; Artemisio gallicae-Limoniatretum monopetali Baudi¢re, Rouzaud &
Simoneau ex de Focault 2021, Carnets Bot. 59:10; Myriolimo diffusi-Limoniatretum monopetali
Baudi¢re, Rouzaud & Simoneau ex de Focault 2021, Carnets Bot. 59:10.

Characteristic and differential species: Limonium auriculae-ursifolium (Pourr.) Druce and
Limoniastrum monopetalum (L.) Boiss.

Phytosociological table: Braun-Blanquet (1933), Tab p. 22, 14 rel, sub Ass. a Limoniastrum et Statice
lychnidifolia

Char ass.: Limonium auriculae-ursifolium (I1I).

Char. all.: Limonium girardianum (111), Limonium binervosum (11), Artemisia gallica (1), Myriolimon
diffusum (I).

Char. ord.: Limoniastrum monopetalum (V).

Char. class: Halimione portulacoides (V), Arthrocnemum macrostachyum (IV), Sarcocornia
fruticosa (IV), Myriolimon ferulaceum (IlI), Limbarda crithmoides subsp. longifolia (11),
Limonium narbonense (1), Limonium virgatum (1), Spergularia media (1). Triglochin barrelieri (1).

Other species: Puccinellia tenuifolia (V), Parapholis filiformis (V), Parapholis incurva (II),
Sphenopus divaricatus (1), Plantago coronopus ().

Structure and ecology: This association grows in raised coastal surfaces with dry silty, or stony soils,
sometimes rich in shellfish debris. Physiognomically, it is characterized by the dominance of
Limoniastrum monopetalum growing together with Limonium auriculae-ursifolium, which is the
taxon-guide of the association. Notably, Géhu (1994) highlighted the rarity of this plant
community, indicating it as highly threatened.

Geographical distribution: This association is distributed in south France (Braun-Blanquet. 1933,
Baudiere et al. 1976, Julve 1993, Géhu 1994).

89. Salicornio fruticosae-Limoniastretum monopetali Emberger & Régnier 1926, Bull. Soc. Sci.
Nat. Marocco 6(1-6):83

Lectotypus: Tab. p. 82, rel 4, Emberger & Régnier (1926), hoc loco.

Syn.: Ass. a Limoniastrum monopetalum et a Salicornia fruticosa Emberger & Régnier 1926, Bull.
Soc. Sci. Nat. Marocco 6(1-6):83; Ass. a Limoniastrum et Statice ovalifolia Br.-Bl. 1933, Prod.
Group. Végétaux 1:23; Limonio ovalifolii-Limoniatretum monopetali Br.-Bl. 1933, Prod. Group.
Végétaux 1:23 corr. de Foucault 2021, Carnets Bot. 59:11.
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Characteristic and differential species: Limoniastrum monopetalum (L.) Boiss. and Sarcocornia
fruticose (L.) A.J.Scott.

Phytosociological table: From Emberger & Régnier (1926), Tab. p. 82, 5 rel.

Char. ass and all.: Limonium ovalifolium (I1I).

Char. ord.: Limoniastrum monopetalum (V).

Char class: Sarcocornia fruticosa (V), Arthrocnemum meridionale (V), Puccinellia festuciformis
(Il), Halimione portulacoides (I111), Thinopyrum elongatum (1), Myriolimon ferulaceum (I),
Limbarda crithmoides subsp. longifolia (1), Sarcocornia alpini ().

Other species: Suaeda maritima (IV), Suaeda vera (1V), Frankenia laevis (1).

Structure and ecology: This association grows in salt mashes at the river mouth with silty salty soils
rarely submerged. It is structured by the dominance of Limoniastrum monopetalum, growing
together with Limonium ovalifolium that characterizes it. This vegetation is arranged in a belt
interposed between the Sarcocornia fruticosa and Halimione portulacoides communities. It can
be considered a geographical vicariant of the Limonio auriculi-ursinifolii-Limoniastretum
monopetali.

Geographical distribution: This association is distributed in Morocco (Emberger & Régnier 1926,
Braun-Blanquet 1933).

90. Zygophyllo albi-Limonietum latebracteati Br.-Bl., Font Quer, G. Braun-Blanquet, Frey, Jansen,
& Moor 1936, Cavanillesia 7:99, corr. Rivas-Martinez, T.E. Diaz, Fernandez-Gonzalez, Izco, Loidi,
Lousa & Penas 2002, Itinera Geobot. 15(1):246.

Holotypus: rel. p. 100, Braun-Blanquet et al. (1936).

Syn.: Ass. a Statice delicatula et Zygophyllum album Br.-Bl., Font Quer, G. Braun-Blanquet, Frey,
Jansen & Moor 1936, Cavanillesia 7: 99(art. 43); Zygophyllo-Limonietum O. Bolos 1967, Memor.
Real Acad. Cienc. y Artes de Barcelona. Barcelona. 38 (1):32, p.p.; Tetraeno albae-Limonietum
latebracteati Br.-Bl. et al. 1936 corr. de Foucault 2021, Carnets Bot. 59: 10.

Characteristic and differential species: Zygophyllum album L.f. and Limonium latebracteatum Erben.

Phytosociological table: From Braun-Blanquet (1936), 1 rel. p. 100, sub Ass. a Statice delicatula et
Zygophyllum album

Char. ass. and all.: Limonium latebracteatum (1).

Char. ord.: Artemisia gallica (I).

Char. class: Limonium virgatum (1), Arthrocnemum macrostachyum (1), Zygophyllum album (1).

Other species: Parapholis filiformis (1), Suaeda spicata (1), Sporobolus virginicus (1), Hornungia
procumbens (1), Loeflingia pentadra (1), Crepis bulbosa (1), Schoenus nigricans (1), Medicago
littoralis (1), Blackstonia perfoliata ().

Structure and ecology: This association grows in the small coastal depressions with dry salty silty
soils with some sand and shellfish debris. Physiognomically, it is characterized by the dominance
of Limoniastrum monopetalum, and the occurrences of Limonium latebracteatum and
Zygophyllum album. The surfaces colonized by this vegetation are usually slightly raised and the
decrease in salt concentration due to rain causes, consequently, the occurrences of small spring
therophytes. The name of this association was recently corrected by Rivas-Martinez et al. (2002)
since Statice delicatula quoted in the original description should be represented by Limonium
latebracteatum.

Geographical distribution: This association is localized in the salt marshes of Ebro River in Spain
(Braun-Blanquet al. 1936, Bolos 1967, Rivas-Martinez et al. 2011).
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91. Limonietum gerardiano-virgati Géhu, Biondi, Géhu-Franck & M. Costa 1992, Coll. Phytosoc.
19:110

Holotypus: Tab. 16, rel. 9, Géhu et al. (1992).

Characteristic and differential species: Limonium girardianum (Guss.) Fourr. and Limonium virgatum
Mill.

Phytosociological table: From Géhu et al. (1992), Tab. 16, 12 rel.

Char. ass., all and ord..: Limonium girardianum (III).

Char. class: Limonium virgatum (V), Sarcocornia fruticosa (IV), Limonium narbonense (III),
Sarcocornia alpini (11), Arthrocnemum macrostachyum (1), Limonium bellidifolium (1), Halimione
portulacoides (1), Limbarda crithmoides subsp. crithmoides (1), Aeluropus littoralis (I).

Other species: Suaeda spicata (IV), Scirpoides holoschoenus (11), Limonium echioides (1),
Trigonella alba (11), Suaeda vera (1), Juncus maritimus (11), Salsola tragus (I1), Salicornia
perennans (1), Euphorbia paralias (1), Lobularia maritima (1), Plantago coronopus (1), Carex
divisa (1), Schoenus nigricans (1), Polygonum maritimum (1), Symphyotrichum x salignum (1),
Juncus bulbosus (1), Elymus repens (I).

Structure and ecology: This association grows in the coastal salt marshes with sandy soils, which are
in contact with the dunes or the edge of lagoons. Physiognomically, it is characterized by the
dominance of Limonium virgatum and is differentiated by the occurrences of Limonium
girardianum. This association is in contact with the Limonio bellidifolio-Sarcocornietum alpini or
Arthrocnemetum glauci towards the expanses of “sansouires”, which are salt marshes that dry up
in summer and provide food for the horses and bulls of the Camargue.

Geographical distribution: This association was surveyed in southern France (Géhu et al. 1992b, Géhu
1994, Géhu 1998).

92. Limonio densissimi-Limoniastretum monopetali Pignatti 1953, Collect. Bot. (Barcelona) 3(3):
378

Lectotypus: Tab. p. 381, rel 1, Pignatti (1953b), hoc loco.

Syn.: Ass. a Limonium densissimum e Limoniastrum monopetalum Pignatti 1953 in Collect. Bot.
(Barcelona) 3(3): 382; Zygophyllo-Limonietum O. Bolos 1967, Memor. Real Acad. Cienc. y Artes
de Barcelona. Barcelona. 38 (1):32, p.p.

Characteristic and differential species: Limonium densissimum (Pignatti) Pignatti and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Pignatti (1953b), Tab. p.381, 2 (1-2) rel., sub Ass. a Limonium
densissimum e Limoniastrum monopetalum

Char. ass.: Limonium densissimum (11).

Char. all.: Limonium girardianum (II).

Char. ord.: Artemisia gallica (11), Limoniastrum monopetalum (II).

Char. class: Limonium virgatum (11), Sarcocornia lagascae (1), Halimione portulacoides (1).

Other species: Parapholis incurva (11), Plantago crassifolia (11), Thymelaea hirsuta (11), Limonium %
glaucophyllum (1), Salsola tragus (1), Sporobulus virginicus (1), Schoenus nigricans (I).

Structure and ecology: This association occurs in the driest areas of coastal salt marshes on sandy
soils rarely flooded. Physiognomically, it is characterized by the dominance of Limoniastrum
monopetalum and the occurrence of Limonium species, such as L. densissimum, L. girardianum
and L. virgatum. In this association, Pignatti (1953), Rivas-Martinez & Costa (1984), and Rivas-
Martinez et al. (2011) included the relevé published by Braun-Blanquet et al. (1936) attributed to
Ass. a Statice delicatula et Zygophyllum album. As previously reported, this last association must
instead be correctly attributed to Zygophyllo albi-Limonietum latebracteati, as highlighted by

73



Rivas-Martinez et al. (2002). Regarding its syntaxonomical arrangement, the association
previously included in the Limoniatrion monopetali, must be referred to Limonium confusi.

Geographical distribution: This association is distributed in Spain along the Ebro mouth (Pignatti
1953, Rivas-Martinez & Costa 1984, Julve 1993, Géhu & Biondi 1995, Géhu 1998, Rivas-
Martinez et al. 2011).

93. Polygono equisetiformis-Limoniastretum monopetali Rivas-Martinez & Costa in Rivas-
Martinez, Costa, Castroviejo & E. Valdés 1980, Lazaroa 2: 59

Holotypus: Tab. 32, rel. 2 Rivas-Martinez et al. (1980).

Characteristic and differential species: Polygonum equisetiforme Sm. and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Rivas-Martinez et al. (1980), Tab. 32, 6 rel.

Char. ass.: Polygonum equisetiforme (V).

Char. all. and ord.: Limoniastrum monopetalum (V).

Char. class: Myriolimon ferulaceum (11), Arthrocnemum macrostachyum (1), Halimione
portulacoides (1).

Other species: Torilis nodosa (1), Frankenia laevis (1), Agrostis stolonifera (1), Lagurus ovatus (1),
Juncus maritimus (1), Saeda vera (1).

Structure and ecology: This association grows on the edge of coastal salt marshes with silt-clay soils
rarely flooding. Physiognomically, it is characterized by the dominance of Limoniastrum
monopetalum growing with other halophilous chamephytes, such as Polygonum equisetiformis.

Geographical distribution: This association is localized in southern Spain (Rivas-Martinez et al. 1980,
2011, Géhu & Biondi 1995), and Portugal (Algarve, Costa & Lousa 1992, Costa et al. 1997, 2012,
Géhu 1998).

D2. Limonio companyonis-Arthrocnemion macrostachyi de Foucault 2021, Carnets Bot. 59: 10
Balearic salt marshes plant communities dominated by several endemic Limonium species

Holotypus: Inulo longifolia-Limonietum virgati Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998,
Itinera Geobot. 11: 200 corr.

Syn.: Limonion confusi Gil, Tébar & Llorens 1998, Itinera Geobot. 11: 200, non Rivas-Martinez &
Costa 1984.

Characteristic and differential species: Limonium companyonis (Gren. & Billot) Kuntze, Limonium
grosii L.Llorens, Limonium camposanum Erben, Limonium magallufianum L.Llorens, Limonium
migjornense L.Llorens, Limonium retusum L.Llorens, Limonium antonii-llorensii L.Llorens,
Limonium alcudianum Erben, Limonium validum Erben, Limonium boirae L.Llorens & Tébar,
Limonium ejulabilis Rossello, Mus & J.X.Soler.

Structure and ecology: This alliance exclusively groups the perennial plant communities in the salt
marshes, which are characterized by the dominance of several Limonium endemic species of
Balearic Islands.

Geographical distribution: This alliance is localized in the salt marshes of the Balearic Islands.

Habitat references: See order.

94. Inulo longifolia-Limonietum virgati Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998, Itinera
Geobot. 11: 200 corr. hoc. loco.

Holotypus: Tab. 3, rel. 1, Gil et al. (1998).
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Syn.: Inulo crithmoidis-Limonietum virgati subass. typicum Llorens, Gil & Tébar in Gil, Tébar &
Llorens 1998, Itinera Geobot. 11: 200; Limbardo crithmoidis-Limonietum virgati Llorens, Gil &
Tébar in Gil, Tébar & Llorens 1998 nom. mut. de Foucault 2021.

Characteristic and differential species: Limbarda crithmoides (L.) Dumort. subsp. longifolia
(Arcang.) Greuter and Limonium virgatum Mill.

Phytosociological table: From Gil et al. (1998), Tab. 3, 5 rel., sub Inulo crithmoidis-Limonietum
virgati

Char ass.: Limonium virgatum (V).

Char. all. and ord.: Limonium camposanum (I11), Limonium companyonis (II).

Char. class: Limbarda crithmoides subsp. longifolia (V), Arthrocnemum macrostachyum (IV),
Aeluropus littoralis (11), Sarcocornia alpini (1), Sarcocornia lagascae (1).

Other species: Suaeda vera (V), Juncus acutus (IV), Schoenus nigricans (IV), Polypogon
subspathaceus (IV), Parapholis incurva (IV), Frankenia pulverulenta (11).

Structure and ecology: This association grows in the coastal salt marshes with well-drained sandy
soils that dry up during the summertime. This vegetation also tolerates the frequent alternate
wetting-drying processes of the soil. It is characterized by the dominance of Limbarda crithmoides
subsp. longifolia, Limonium virgatum and Limonium camposanum, which occasionally grow
together with annual halophytes of the Saginetea maritimae class (e.g., Polypogon subspathaceus).
From a bioclimatic viewpoint, it falls within the xeric Mediterranean bioclimate with thermo-
Mediterranean thermoclimate and semi-arid ombroclimate.

Geographical distribution: This association was surveyed by Gil et al. (1998) from Mallorca, Balearic
Island (Spain).

95. Limonietum virgato-ferulacei Llorens & Gil in Gil, Tébar & Llorens 1998, Itinera Geobot.
11:200.

Holotypus: Tab. 5, rel. 1, Gil et al. (1998).

Syn.: Frankenio marcosii-Limonietum ferulacei Llorens & Gil in Gil, Tébar & Llorens 1998, Itinera
Geobot. 11:202 (Art. 33).

Characteristic and differential species: Limonium virgatum Mill. and Myriolimon ferulaceum (L.)
Lledo, Erben & M.B.Crespo

Phytosociological table: From Gil et al. (1998), Tab. 5, 4 rel., sub Frankenio marcosii-Limonietum
ferulacei

Char ass.: Frankenia laevis var. marcosii (IV), Limonium virgatum (I).

Char. all. and ord.: Limonium companyonis (11).

Char. class: Myriolimon ferulaceum (1V).

Other species: Plantago coronopus (Il), Parapholis incurva (1), Beta maritima (1), Desmazeria
marina (1), Reichardia picroides (1), Rumex bucephalophorus (1), Anthemis maritima (I).

Structure and ecology: This association grows on the edges of salt marshes, and on rocky or stony
surfaces, with sandy soils not subject to flooding. Physiognomically, it is characterized by the
dominance of Myriolimon ferulaceum growing with Limonium companyonis and, more rarely,
with Limonium virgatum.

Geographical distribution: This association was surveyed by Gil et al. (1998) from the North and
northeast coast of the island of Menorca, Balearic Islands (Spain).

96. Artemisio gallicae-Limonietum alcudiani (Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998)
stat. nov. prov.

Holotypus: Tab. 4, rel. 1, Gil et al. (1998).
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Syn.: Inulo crithmoidis-Limonietum virgati subass. limonietosum alcudiani Llorens, Gil & Tébar in
Gil, Tébar & Llorens 1998, Itinera Geobot. 11: 200; Artemisio-Limonietum alcudiane Llorens, Gil
& Tébar in Gil, Tébar & Llorens 1998, Itinera Geobot. 11: 200 nom. nud. (Art. 2b).

Characteristic and differential species: Limonium alcudianum Erben and Artemisia gallica Willd.

Phytosociological table: From Gil et al. (1998), Tab. 4, 4 rel., sub Inulo crithmoidis-Limonietum
virgati subass. limonietosum alcudiani

Char ass. and all.: Limonium alcudianum (IV).

Char. ord. and class: Limonium virgatum (1V), Artemisia gallica (1V), Limbarda crithmoides subsp.
longifolia (1V), Arthrocnemum macrostachyum (IV), Sarcocornia lagascae (11), Thinopyrum
elongatum (II).

Other species: Parapholis incurva (IV), Juncus acutus (I1), Sonchus bulbosus (II), Polypogon
subspathaceus (II).

Structure and ecology: This association grows in the salt marshes on hardened soils with shellfish
debris. Physiognomically, this vegetation is very similar to Inulo longifolia-Limonietum virgati,
but shows more mesophylous requirements, which is floristically differentiated by the occurrence
of Limonium alcudianum, that replaces Limonium companyonis. For its floristic set and ecology,
it shows relationships mainly with the Artemisietum gallicae, an association distributed in France
and Spain.

Geographical distribution: This association was surveyed by Gil et al. (1998) from the North of
Mallorca, Balearic Islands (Spain).

97. Limonietum antoni-llorensii-migjornensis Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998,
Itinera Geobot. 11:199

Holotypus: Tab. 2, rel. 2, Gil et al. (1998).

Characteristic and differential species: Limonium antonii-llorensii L.Llorens and Limonium
migjornense L.Llorens.

Phytosociological table: From Gil et al. (1998), Tab. 2, 4 rel.

Char. ass.: Limonium antonii-llorensii (IV), Limonium migjornense (IV).

Char. all. and ord.: Limonium camposanum (I1).

Char. class: Arthrocnemum macrostachyum (1V), Limonium virgatum (11), Sarcocornia alpini (11),
Sarcocornia lagascae (1), Limbarda crithmoides subsp. longifolia (1), Thinopyrum elongatum (I).

Other species: Suaeda vera (IV), Polypogon subspathaceus (1V), Asparagus horridus (11), Schoenus
nigricans (I1), Juncus acutus (1), Sonchus tenerrimus (1), Schenikia spicata ().

Structure and ecology: This association grows in the strongly saline coastal marshes with clayey or
sandy-clayey soils and sometimes colonizes chalky substrates of emptying salt ponds.
Physiognomically, it is characterized by the dominance of three endemic species of Limonium,
1.e., L. antonii-llorensii, L. migjornense and L. camposanum. For its ecology and structure, this
vegetation shows relationships mainly with the Limonietum retuso-biflori.

Geographical distribution: This association shows a narrow distribution localizing around the salt
marshes of Ses Salines and Campos in the South of Mallorca, Spain (Gil et al. 1998).

98. Limonietum magallufiano-boirae Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998, Itinera
Geobot. 11:196

Holotypus: Tab. 1, rel. 1, Gil et al. (1998).

Characteristic and differential species: Limonium magallufianum L.Llorens and Limonium boirae
L.Llorens & Tébar.

Phytosociological table: From Gil et al. (1998), Tab. 1, 4 rel.
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Char. ass.: Limonium magallufianum (IV), Limonium boirae (III).

Char. all. and ord.: Limonium ejulabilis (IV), Limonium validum (I11), Limonium cossonianum (1).

Char. class: Arthrocnemum macrostachyum (IV), Limbarda crithomoides subsp. longifolia (11),
Sarcocornia lagascae (1).

Other species: Frankenia composita (IV), Suaeda vera (IV), Asparagus horridus (I11), Dittrichia
viscosa (I1), Juncus maritimus (11), Schoenus nigricans (1), Oloptum miliaceum (1).

Structure and ecology: This association grows on the edges of salt marshes on strongly clayey soils
that remain humid for a long time. Physiognomically, it is characterized by the dominance of
chamaephytes and several remarkable endemic Limonium, such as L. magallufianum, L. boirae,
L. ejulabilis, and L. validum. According to Gil et al. (1998), this association shows scattered
distribution due to drying up activities and urbanization of salt marshes.

Geographical distribution: This association was surveyed by Gil et al. (1998) in the Prat de Magalluf
territory from eastern Mallorca, Balearic Islands (Spain).

99. Limonietum retuso-biflori Llorens 1986, An. Jard. Bot. Madr. 42: 477 corr. Rivas-Martinez et
al. 2002. Itinera Geobot. 15(1):303.

Holotypus: Tab. 7, rel. 1, Llorens (1986).
Syn.: Limonietum retuso-formenterae Llorens 1986, An. Jard. Bot. Madr. 42: 477 (Art. 31).

Characteristic and differential species: Limonium biflorum (Pignatti) Pignatti and Limonium retusum
L.Llorens.

Phytosociological table: From Llorens (1986), Tab. 7, 6 rel., sub Limonietum retuso-formenterae

Char. ass., all. and ord.: Limonium biflorum (IV), Limonium retusum (IV), Limonium gibertii (1I),

Char. and class: Sarcocornia lagascae (I1l), Limonium cf. delicatulum (Il), Arthrocnemum
macrostachyum (11), Cynomorium coccineum (1I).

Other species: Echium sabulicola (11), Limonium echioides (11), Fagonia cretica (1), Sporobulus
virginicus (1), Plantago coronopus (1), Mesembryanthemum nodiflorum (1), Asparagus horridus
(.

Structure and ecology: This association grows in salt marshes with soils rich in sulfates and low
humidity never flooded. Moreover, these sandy soils are also rich in gypsum crystals, chlorides,
and carbonates. Physiognomically, it is characterized by the remarkable dominance of Limonium
species, such as L. biflorum and L. retusum, two significant Balearic endemic species.

Geographical distribution: This association is distributed in Formentera and Ibiza, Balearic Islands
(Llorens 1986, Bolos 1997, Géhu 1998, unpublished relevés of S. Brullo).

100. Frankenio pulverulentae-Limonietum grosii Llorens 1986, An. Jard. Bot. Madr. 42: 474
Holotypus: Tab. 6, rel 1, Llorens (1986).
Characteristic and differential species: Frankenia pulverulenta L. and Limonium grosii L.Llorens

Phytosociological table: From Llorens (1986), Tab. 7, 5 rel.

Char. ass.: Limonium grosii (V).

Char. all. and ord.: Limonium companyonis (11I).

Char. class: Sarcocornia lagascae (111).

Other species: Frankenia pulverulenta (IV), Parapholis filiformis (1l), Frankenia laevis (I111),
Limonium echioides (11l), Plantago coronopus (IIl), Juncus acutus (1), Mesembryanthemum
nodiflorum (I1), Mesembryanthemum crystallinum (11), Aizoanthemopsis hispanica (11).

Structure and ecology: This association grows in salt marshes with high salinity and quite humid soils
not subjected to flooding. In particular, it thrives on shallow sandy-silty soils covering a more or
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less impermeable layer, which shows saline efflorescence during summertime. Physiognomically,
it is characterized by Limonium grosii, which grows together with Frankenia pulverulenta.

Geographical distribution: This association is distributed in the salt marshes of Ibiza e Formentera,
Balearic Islands (Llorens 1986, Bolos 1997, Géhu 1998).

D3. Limonio narbonensis-Artemision caerulescens (Horvati¢ 1934) Brullo in Brullo et al. 2017,
Fitosociologia 54(1): 22

Sub-halophilous and mesophilous plant communities that occur on the edge of depressions with
clayey or sandy-loamy soils, which are periodically flooded.

Lectotypus: Limonio narbonensis-Artemisietum caerulescentis Horvati¢ 1934 designated by Brullo et
al. (2017).

Syn.: Staticion dalmaticum Horvati¢ ex Br.-Bl. 1933, Prod. Group. Végétaux 1: 19-20, p.p. (Art. 2b);
Staticion dalmaticum Horvati¢ 1934, Prirodosl. Istraz. Jugosl. Akad. 19:243 (Art. 34); Halo-
Artemision caerulescentis Pignatti 1953, Arch. Bot. (Forli) 29:20, p.p. (Art. 36); Agropyro-
Artemision caerulescentis (Pignatti 1953) Géhu & Scoppola in Géhu et al. 1984, Doc. Phytosoc,
n.s., 8:493(Art. 3g, 22); Eltrigio acutae-Artemision caerulescentis (Pignatti 1953) Géhu &
Scoppola in Géhu et al. 1984, Doc. Phytosoc, n.s., 8:493 corr. de Focault 2021, Carnets Bot. 59:9
(Art. 3a); Limonio virgati-Goniolimonion dalmatici (Horvati¢ 1934) de Foucault 2021, Carnets
Bot. 59:11 (Art. 29¢).

Characteristic and differential species: Artemisia caerulescens L., Goniolimon dalmaticum (C.Presl)
Rchb., Centaurea spinosociliata Seenus, Armeria canescens subsp. dalmatica (Beck) Trinajstic.

Structure and ecology: This alliance groups the plant communities that characterize the edges of the
salt depressions, differentiated by sub-halophilous or sometimes sub-nitrophilous species. This
vegetation grows on clayey or sandy-loamy soils exceptionally flooded with brackish water. This
vegetation is mainly dominated by the shrubs of Artemisia caerulescens.

Geographical distribution: This alliance is distributed along the salt marshes of the Adriatic and
Tyrrhenian coasts in Europe.

Habitat references: See order.

101. Limonio narbonensis-Artemisietum caerulescentis Horvati¢ 1934, Prirodosl. istraz. Jugosl.
akad. 19:246 corr. hoc loco

Lectotypus: Tab. 10, rel 7, Horvatic (1934) hoc loco.

Syn.: Atropidetum-Staticetum serotinae Horvati¢ 1930/31, Ljetopis Jugosl. akad. 44:135 (Art. 2b);
Ass. & Artemisia caerulescens et Statice angustifolia Horvati¢ ex Br.-Bl. 1933, Prod. Group.
Végétaux 1:20; Staticeto-Artemisetium caerulescentis Horvati¢ 1934, Prirodosl. istraz. Jugosl.
akad. 19:246; Asoc. Statice angustifolia-Artemisia caerulescentis Horvatic 1934, Prirodosl. istraz.
Jugosl. akad. 19:246; Staticeto-Artemisietum caerulescentis Pignatti 1966, Mem. Cl. Sci. Mat. Nat.
32(1):68; Limonio serotini-Artemisietum coerulescentis Géhu & Scoppola in Géhu et al. 1984,
Doc. Phytosoc, n.s., 8:536; Limonio narbonense-Artemisietum coerulescentis Géhu & Scoppola
in Géhu et al. 1984, Doc. Phytosoc, n.s., 8:453 (Art. 5); Limonio narbonense coenoses Viciani,
Foggi & Ferretti 2012, Acta Bot. Gallica 159(1): 87, p.p. (rel. 15-16,19).

Characteristic and differential species: Limoinum narbonense Mill. and Artemisia caerulescens L.

Phytosociological table: From Horvati¢c (1934), Tab. 10, 16 rel, sub Staticeto-Artemisetium
caerulescentis

Char. ass.: Limonium narbonense (V).

Char. all.: Artemisia caerulescens (V).
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Char. ord. and class: Puccinellia festuciformis (V), Sarcocornia fruticosa (111), Limbarda crithmoides
subsp. longifolia (1), Halimione portulacoides (11), Triglochin barrelieri (1), Limonium virgatum
(D.

Other species: Thinopyrum acutum (I1I), Parapholis cylindrica (11), Juncus maritimus (11), Schenkia
spicata (1), Soda inermis (1), Parapholis incurva (1), Lolium subulatum (1), Hordeum maritimum
(D, Oenanthe silaifolia (1).

Structure and ecology: This association grows in low-lying littoral areas with loamy soils rich in
nutrients not subject to long periods of flooding. Physiognomically, it is characterized by the
dominance of Artemisia caerulescens, growing together with Limonium narbonense and
Puccinellia festuciformis. This vegetation represents the transition from the halophilous coastal
vegetation to the inland grasslands.

Geographical distribution: This association is widespread along the Adriatic coast and, in particular,
Italian Peninsula (Corbetta 1968, Géhu et al. 1984, Pirone, 1988, 1995, Taffetani & Biondi 1992,
Piccoli et al. 1994, Poldini et al. 1999, Pellizzari et al. 2004, Merloni & Piccoli 2007, Cazzin et al.
2009, Viciani et al. 2012), Croatia (Horvati¢ 1930/31, Horvati¢ 1934, Pandza et al. 2007, Stancic
et al. 2008, Dit¢ et al. 2019), Slovenia (Kaligari¢ & Skornik 2007, Silc & Carni 2012), and Albania
(Imeri et al. 2010, Shehu et al. 2010).

102. Goniolimono dalmatici-Limonietum virgati Horvati¢ 1934, Prirodosl. istraz. Jugosl. akad.
19:257 nom. inv. hoc loco.

Lectotypus: Tab. 13, rel. 2, Horvati¢ (1934) hoc loco.

Syn.: Staticeto-Goniolimonetum dalmatici Horvati¢ 1934, Prirodosl. istraz. Jugosl. akad. 19:257; Ass.
a Statice virgata et Goniolimon dalmaticum Horvati¢ ex Br.-Bl. 1933, Prod. Group. Végétaux 1:20
(Art. 2b, 46D).

Characteristic and differential species: Goniolimon dalmaticum (C.Presl) Rchb. and Limonium
virgatum Mill.

Phytosociological table: From Horvati¢ (1934), Tab. 13, 6 rel, sub Staticeto-Goniolimonetum
dalmatici

Char. ass.: Goniolimon dalmaticum (V).

Char. all. and ord.: Centaurea spinosociliata (IV), Artemisia caerulescens (111), Armeria canescens
subsp. dalmatica (11).

Char. class: Limonium virgatum (V), Limbarda crithmoides subsp. longifola (1), Limonium
narbonense (1), Halimione portulacoides (1).

Other species: Lolium subulatum (V), Parapholis incurva (V), Trifolium scabrum (V), Catapodium
loliaceum (V), Thinopyrum acutum (V), Lysimachia arvensis (1V), Rostraria cristata (111), Sedum
acre (1), Plantago weldenii (11), Dittrichia vicosa (I1), Trigonella smallii (1), Cynodon dactylon
(1), Cerastium obscurum (11), Camphorosma monspeliaca (11), Bromus squarrosus (1), Alyssum
austrodalmaticum (11), Cota coelopoda (1), Vaillantia muralis (11), Medicago minima (1), Echium
italicum (11), Helichrysum italicum subsp. italicum (II).

Structure and ecology: This association grows in the coastal areas in contact with salt marshes with
raised surfaces characterized by gravelly and dry soils with relevant percentages of nitrates. This
vegetation usually shows low coverage values. Physiognomically, it is characterized by the
dominance of Limonium virgatum, growing together with Goniolimon dalmaticum and Lolium
subulatum, which are important for the identifying of the association.

Geographical distribution: This association is currently only recorded from the island of Pag
(Croatia), which was used for extensive grazing (Horvati¢ 1934, Stancic et al. 2008).
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103. Limonio etrusci-Artemisietum caerulescentis ass. nov. prov.
Holotypus: not designate.

Characteristic and differential species: Limoinum narbonense Mill. and Artemisia caerulescens L.

Phytosociological table: From unpublished relevés of S. Brullo, 2 rel, 19-7-86.

Char. ass.: Limonium etruscum (II).

Char. all. and ord: Artemisia caerulescens (11).

Char. class: Arthrocnemum macrostachyum (11), Limonium narbonense (11), Puccinellia festuciformis
(IT), Halimione portulacoides (1), Sarcocornia fruticosa (11), Triglochin barrelieri (I).

Other species: Parapholis filiformis (I11), Plantago weldenii (I).

Structure and ecology: This association occurs on the outer edge of salt marshes on silty sandy soils,
where colonizes occasionally submerged surfaces. Physiognomically, it is characterized by
Artemisia caerulescens and Limonium narbonense, which grow together with Limonium etruscum,
an endemic species of Tuscany.

Geographical distribution: This association is distributed in the coastal salt marsh of Tuscany along
the edges of Talamone Lake (unpublished data of S. Brullo). According to Viciani et al. (2011),
based on fieldwork after 1999, L. etruscum seems to have disappeared from Talamone Lake.
Therefore, this plant community represents an important historical data and input for future nature
restoration actions.

D4. Limoniatro guyoniani-Nitrarion retusae Br.-Bl. 1949, Mem. hors séries Soc. Hist. Nat. Afr. N.
2:48

Hypersaline scrub plant communities characterized by Saharo-Arabian and Maghrebi endemic
species.

Holotypus: Nitrario retusae-Limoniastretum guyoniani Br.-Bl. 1949,

Syn.: Halocnemion occidentale Br.-Bl. 1949, Mem. hors séries Soc. Hist. nat. Afr. 2:48 (Art. 34) p.p.;
Limoniastrion guoynoniani Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:140, p.p. (Art.
38); Frankenion thymifoliae Bargaballo, Brullo & Furnari 1990, Boll. Acc. Gioienia Sci. Nat. Cat.
23(336):595; Zygophillo albi-Arthrocnemion macrostachyi Géhu, Arnold, Géhu-Franck &
Apostolides 1992, Coll. Phytosoc. 19: 641, p.p. (Art. 5); Zygophillo albi-Limoniastrion monopetali
Géhu & Biondi 1995, Fitosociologia 30: 205; Frankenio thymifoliae-Tetraenion albae de Foucault
2021, Carnets Bot. 59: 14, p.p.; Salsolion tetrandae Géhu & Biondi 1995, Fitosociologia 30:205
p-p-

Characteristic and differential species: Limonium tunetanum (Barratte) Maire, Limonium alleizetti

Balls, Limonium rubescens Brullo & Erben, Limonium menigense Brullo & Erben, Limoniastrum
guyonianum Durieu ex Boiss., Nitraria retusa (Forssk.) Asch.

Structure and ecology: This alliance groups the associations of the salt marshes characterized by some
Maghrebi endemisms and Saharo-Arabian species. Previously, the halophilous vegetation of
southern Tunisia had been included by Guinochet (1951), in the Limoniastrion guynoniani. This
is an invalid name since the author includes associations not validly published from a
nomenclatural point of view. Subsequently, Barbagallo et al. (1990), describe the Frankenion
thymifoliae that can be considered a superfluous name. In fact, the Limoniastro guyoniani-
Nitrarion retusae described by Braun-Blanquet (1949), being a validly described syntaxon with
only an association (Nitrario retusae-Limoniastretum guyoniani), has priority over all the other
names later proposed. This alliance shows relationships with the Limonion pruinosi (northern
Libya and Egypt) and can be considered a geographical vicariant.

Geographical distribution: This syntaxon is distributed in the southern territories of western North
Africa (Tunisia, Algeria and Morocco) affected by a heremic or hemieremic climate.
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104. Nitrario retusae-Limoniastretum guyoniani Br.-Bl. 1949, Mem. hors séries Soc. Hist. Nat. Aft.
N. 2:47

Holotypus: rel. p. 47, Braun Blanquet (1949).

Syn.: Ass. a Halocnemum et Frankenia reuteri Br.-Bl. 1949, Mem. hors séries Soc. Hist. Nat. Aftr. N.
2:47 p.p.; Ass. & Limoniastrum guyonianum et Halocnemum strobilaceum Guinochet 1951, Bull.
Soc. Hist. Nat. Afr. Nord, 42:140, p.p. (Art. 37); Ass. a Limoniastrum guyonianum et Halocnemum
strobilaceum nitrarietosum tridentatae Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:142;
Frankenio thymifoliae-Limoniastretum guyoniani Géhu & Géhu-Franck 1992, Coll. Phytosoc.
19:688 (Art. 29c¢).

Characteristic and differential species: Nitraria retusa (Forssk.) Asch. and Limoniastrum guyonianum
Durieu ex Boiss, Traganum nudatum Delile., Limonium tritonianum Brullo & Erben.

Phytosociological table: From Barbagallo et al. (1990), Tab. 16, 20 rel.

Char. ass.: Traganum nudatum (V), Limonium tritonianum (11).

Char. all. and ord.: Limoniastrum guyonianum (V), Nitratia retusa (V), Suaeda vermiculata (IV),
Frankenia thymifolia (IV), Limonium alleizettii (1V), Limonium tunetanum (111), Lygeum spartum
(D.

Char. class: Zygophyllum album (V), Aeluropus lagopoides (IV), Arthrocnemum meridionale (11I),
Atriplex glauca (11), Halocnemum cruciatum (1), Limoniastrum monopetalum (I).

Other species: Launaea quercifolia (1), Filago mareotica (11), Deverra tortuosa (1), Plantago
crassifolia (1),

Structure and ecology: This association grows in the inland and coastal salt depressions with
markedly arid halomorphic soils, showing a silty sandy texture. Physiognomically, it is
characterized by the occurrence of Traganum nudatum, a steppe species with a Saharan-Arabian
distribution, that is widespread in these stands, and Limonium tritonianum, a rare endemism of
southern Tunisia exclusive of this vegetation. Additionally, the two species that give the name to
the syntaxon cannot be considered as characteristics since they are widespread and abundant also
in several other associations of the Limoniatro guyoniani-Nitrarion retusae. This vegetation is
replaced towards the outside in conditions of greater edaphic aridity by the Herniario
hemistemono-Lygetum sparti, while towards the inside, with the increase of humidity and salinity,
it is in contact with the Arthrocnemo meridionalis-Halocnemetum cruciati or more rarely from the
Arthrocnemo meridionalis-Limonietum tunetani.

Geographical distribution: This association is distributed in Tunisia (Braun Blanquet 1949, Guinochet
1951, Géhu & Géhu-Frank 1992, Géhu 1998), and Algeria (Géhu et al. 1993, 1994a).

105. Arthrocnemo meridionalis-Limonietum tunetani Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioienia Sci. Nat. Cat. 23(336): 597, corr. hoc loco.

Holotypus: Tab. 8, rel. 9, Barbagallo et al. (1990).

Syn.: Limonio tunetani-Arthrocnemetum macrostachyi Géhu & Géhu-Franck 1992, Coll Phytosoc.
19:687.

Characteristic and differential species: Limonium tunetanum (Barr.) Maire.
Phytosociological table: From Barbagallo et al. (1990), tab. 8, 16 rel.

Char. ass.: Limonium tunetanum (V).

Char. all. and ord.: Frankenia thymifolia (V), Limonium alleizetti (1V), Limonium rubescens (11),
Limoniastrum monopetalum (11), Salsola tetragona (11), Suaeda vermiculata (1), Limoniastrum
guyonianum (1), Nitraria retusa ().

Char. class: Arthrocnemum meridionale (V), Zygophyllum album (V), Halocnemum cruciatum (V),
Aeluropus lagopoides (1V), Atriplex glauca (1), Sarcornia alpini ().

81



Other species: Filago mareotica (111), Spergularia marina (111), Launaea quercifolia (11), Sphenopus
divaricatus (II).

Structure and ecology: This association occurs in the coastal and inland sebchets on salty soils subject
to short periods of flooding. Physiognomically, it is characterized by high coverage values of
Limonium tunetanum, usually growing with Arthrocnemum meridionale. This vegetation replaces
the Arthrocnemo meridionalis-Halocnemetum cruciati, which tolerates longer flooding periods in
the raised stands. In contrast, the Nitrario retuasae-Limoniastretum guyoniani, a desert-type
halophilous shrubby vegetation, replaces the Arthrocnemo meridionalis-Limonietum tunetani in
the outer part of salt marshes.

Geographical distribution: This association is distributed in Tunisia (Barbagallo et al. 1990, Géhu &
Géhu-Frank 1992) and Libya (Géhu 1998).

106. Aeluropo lagopoidis-Limonietum rubescentis Vanden Berghen 1979, Bull. Soc. Roy. Bot. Belg.
112:47, corr. Barbagallo, Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 23(336):594
nom. inv.

Holotypus: Tab. 7, rel. 15, Vanden Berghen (1979).

Syn.: Limonio tunetani-Aeluropetum lagopoidis Vanden Berghen 1979, Bull. Soc. Roy. Bot. Belg.
112:47 (Art. 43); Aeluropo lagopoidis-Limonietum rubescentis Barbagallo, Brullo & Furnari 1990,
Boll. Acc. Gioenia Sci. Nat. Catania 23(336):594; Ass. a Limoniastrum guyonianum et
Halocnemum strobilaceum Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:140, p.p. (Art. 37);
Aeluropetum lagopoidis (Vanden Berghen 1979) Géhu & Géhu-Franck 1992, Coll. Phytosoc.
19:690; Arthrocnemo macrostachyi-Aeluropodetum lagopoidis Géhu & Géhu-Franck 1991, Doc.
Phytosoc. 13:302, p.m.p.

Characteristic _and differential species: Limonium rubescens Brullo & Erben and Aeluropus
lagopoides (L.) Thwaites.

Phytosociological table: From Barbagallo et al. (1990), tab. 6, 25 rel.

Char. ass.: Limonium rubescens (V).

Char. all. and ord.: Frankenia thymifolia (IV), Limonium alleizettii (111), Limoniastrum monopetalum
(1), Nitraia retusa (11), Suaeda vermiculata (1), Salsola tetragona (1), Lygeum spartum (1).

Char. class: Aeluropus lagopoides (V), Zygophyllum album (V), Arthrocnemum meridionale (111),
Juncus rigidus (11), Sarcocornia alpini (1), Limonium virgatum (1), Triglochin barrelieri (1),
Sarcocornia fruticosa (1), Halocnemum cruciatum (1).

Other species: Filago mareotica (IV), Limonium avei (1), Sphenopus divaricatus (1), Parapholis
marginata (1), Frankenia pulverulenta (1), Sporobolus pungens (1), Bupleurum semicompositum
.

Structure and ecology: This association occurs in the sebchets limited to sandy-loamy soils rich in
salts subjected to short periods of flooding. Physiognomically, it is characterized by Aeluropus
lagopoides and Limonium rubescens, species widespread in these environments, as well as several
Maghrebi endemisms and Saharan-Arabic species. Previously, Vanden Berghen (1979) described
this vegetation as Limonio tunetani-Aeluropetum lagopoidis, misidentifying the species of
Limonium as L. tunetanum, which is instead spread in other associations that are ecologically very
different. Dynamically, it occupies an intermediate position between the Aeluropo lagopoides-
Sarcocornietum alpini and the Herniario hemistemono-Lygetum sparti.

Geographical distribution: This association is distributed in southern Tunisia (Guinochet 1951,
Vanden Berghen 1979, Barbagallo et al. 1990, Géhu & Géhu-Frank 1992).
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107. Aeluropo lagopoidis-Limonietum cercinensis Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):597.

Holotypus: Tab. 7, rel. 4, Barbagallo et al. (1990).

Characteristic _and differential species: Limonium cercinense Brullo & Erben and Aeluropus
lagopoides (L.) Thwaites

Phytosociological table: From Barbagallo et al. (1990), tab.7, 9 rel.

Char. ass.: Limonium cercinense (V).

Char. all. and ord.: Limonium alleizettii (V), Frankenia thymifolia (V), Limoniastrum monopetalum
(V), Salsola tetragona (I).

Char. class: Aeluropus lagopoides (V), Sarcocornia alpini (V), Arthrocnemum meridionale (V),
Zygophyllum album (1V), Atriplex glauca (1).

Other species: Rostraria cristata (IV), Filago mareotica (IV), Limonium avei (IV), Bupleurum
semicompositum (111), Plantago coronopus (1), Suaeda vera (I).

Structure and ecology: This association grows on more raised stands with mainly sandy soil subject
to very long periods of submersion. Physiognomically and ecologically, it is quite similar to
Aeluropo lagopoidis-Limonietum rubescentis due to the dominance of Aeluropus lagopoides.
However, it differs from Aeluropo lagopoidis-Limonietum rubescentis in the occurrence of
Limonium cercinense, which is a vicariant species of Limonium rubescens.

Geographical distribution: This association was surveyed from the Kerkennah Islands near Sfax in
Tunisia (Barbagallo et al. 1990).

108. Arthrocnemo meridionalis-Limonietum thaenici Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):600 corr. hoc. loco

Holotypus: Tab. 9, rel. 1, Barbagallo et al. (1990).

Syn.: Arthrocnemo glauci-Limonietum thaenici Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):600 (Art. 43).

Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et al.
and Limonium thaenicum Brullo & Erben

Phytosociological table: From Barbagallo et al. (1990), Tab. 9, 5 rel.
Char. ass.: Limonium thaenicum (V).

Char. all. and ord: Limonium alleizettii (V), Limoniastrum monopetalum (V), Nitraria retusa (IV),
Frankenia thymifolia (11), Suaeda vermiculata (11), Lygeum spartum (11), Salsola tetragona (1).
Char. class: Arthrocnemum meridionale (V), Zygophyllum album (V), Aeluropus lagopoides (V),

Halocnemum cruciatum (111), Juncus rigidus (111), Sarcocornia alpini (1).
Other species: Frankenia pulverulenta (111), Sphaenopus divaricatus (11), Parapholis marginata (11),
Spergularia marina (1), Launaea quercifolia (1), Mesembryanthemum nodiflorum (I1).

Structure and ecology: This association occurs in the brackish depressions of coastal salt marshes
with xeric soils. Physiognomically, it is characterized by Arthrocnemum meridionale, growing
together with Limonium thaenicum, a rare and well circumscribed endemism. It is very similar to
Arthrocnemo meridionale-Limonietum tunetani, which differs in its ecological requirements since
it is less thermophilous. It tends to form uniform belts in contact towards the more depressed stands
with the Arthrocnemo meridionalis-Halocnemetum cruciati, while in more xeric edaphic
conditions, such as surfaces not subject or rarely subject to submersion, is replaced by shrubby
vegetation of the Salsolo tetragonae-Limoniastretum monopetali.

Geographical distribution: This association was surveyed near Sfax in southern Tunisia (Barbagallo
et al. 1990).
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109. Arthrocnemo meridionalis-Limonietum byzacii Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):600 corr. hoc. loco.

Holotypus: Tab. 10, rel. 8, Barbagallo et al. (1990).

Syn.: Arthrocnemo glauci-Limonietum byzacii Barbagallo, Brullo & Furnari 1990, Boll. Acc. Gioenia
Sci. Nat. Catania 23(336): 600 (Art. 43).

Characteristic and differential species: Arthrocnemum meridionale (Ramirez et al.) de la Fuente et al.
and Limonium byzacium Brullo & Erben.

Phytosociological table: From Barbagallo et al. (1990), Tab. 10, 11 rel.

Char. ass.: Limonium byzacium (V).

Char. all. and ord.: Limonium alleizettii (V), Frankenia thymifolia (V), Limoniastrum monopetalum
(III), Nitraria retusa (11), Limoniastrum guyonianum (11), Limonium tunetanum (Il), Suaeda
vermiculata (11), Salsola tetragona (1), Lygeum spartum (I).

Char. class.: Arthrocnemum meridionale (V), Zygophyllum album (V), Aeluropus lagopoides (IV),
Atriplex galuca (111), Halocnemum cruciatum (11), Sarcocornia alpini (11), Juncus rigidus (1),
Halimione portulacoides (1), Sarcocornia fruticosa (1).

Other species: Spergularia marina (111), Filago mareotica (11), Peganum harmala (1), Sphenopus
divaricatus (1), Reamuria vermiculata (1), Launaea nudicaulis (1), Thinopyrum junceum (1),
Limonium avei (1), Launaea quercifolia ().

Structure and ecology: This association occurs in the inland and coastal sebchets on humid sandy
soils with a lower salt concentration and rich in nutrients. Physiognomically, it is characterized by
the dominance of Arthrocnemum meridionale growing together with Limonium byzacium,
chamaephyte circumscribed to a few localities of southern Tunisia. This vegetation is replaced by
the Juncetum rigidi in the stands with surfaces subjected to long period of submersion.

Geographical distribution: This association was surveyed in South Tunisia (Barbagallo et al. 1990).

110. Darniello tunetanae-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990, Boll.
Acc. Gioenia Sci. Nat. Catania 23(336):603.

Holotypus: Tab. 11, rel. 14, Barbagallo et al. (1990).

Characteristic _and differential species: Darniella tunetana (Brullo) Brullo and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab. 11, 15 rel.

Char. ass.: Darniella tunetana (V).

Char. all. and ord.: Limonium alleizettei (V), Suaeda vermiculata (V), Limoniastrum monopetalum
(V), Frankenia thymifolia (V), Salsola tetragona (I1V), Nitraria retusa (111), Limonium rubescens
(1), Limoniastrum guyonianum (I).

Char. class: Zygophyllum album (V), Aeluropus lagopoides (IV), Arthrocnemum meridionale (1II),
Halocnemum cruciatum (11), Atriplex glauca (I).

Other species: Filago mareotica (V), Parapholis marginata (V), Plantago coronopus (V), Reaumuria
vermiculata (1), Atractylis carduus (11), Trigonella maritima (11), Bupleurum semicompositum
(D.

Structure and ecology: This association grows on the edges of sebchets with silty clayey soils
markedly dry and salty, subject to submersion. Physiognomically, it is characterized by
Limoniastrum monopetalum, which grows together with other small shrubs linked to xeric
ecological conditions, such as Salsola tetragona, Atriplex glauca, and Darniella tunetana. This
latter endemic species is indicated as the characteristic species of the association due to its
abundance and frequency. This association shows an intermediate position between the
Arthrocnemo meridionale-Halocnemetum cruciate and the Herniario hemistemono-Lygetum
sparti.
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Geographical distribution: This association was surveyed in South Tunisia (Barbagallo et al. 1990).

111. Salsolo tetragonae-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):605

Holotypus: Tab. 12, rel. 7, Barbagallo et al. (1990).

Syn.: Frankenio thymifoliae-Limoniastretum monopetali Géhu & Géhu-Franck 1992, Coll. Phytosoc.
19:688; Frankenio thymifoliae-Salsoletum tetrandrae Géhu & Géhu-Franck 1992, Coll. Phytosoc.
19:688.

Characteristic and differential species: Salsola tetragona Deile and Limoniastrum monopetalum (L.)
Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab. 12, 10 rel.

Char. ass.: Salsola tetragona (V).

Char. all. and ord.: Limonium alleizettii (V), Frankenia thymifolia (V), Lygeum spartum (IV), Nitraria
retusa (I1I), Suaeda vermiculata (1), Limonium rubescens (I).

Char. class: Zygophyllum album (V), Aeluropus lagopoides (V), Arthrocnemum meridionale (IV),
Halocnemum cruciatum (I111), Plantago crassifolia (1), Halimione portulacoides (1), Atriplex
glauca (1), Sarcocornia alpini (1), Juncus rigidus (I).

Other species: Limonium avei (I11), Filago mareotica (111), Parapholis marginata (11), Sphenopus
divaricatus (1), Bupleurum semicompositum (1l), Lophochloa cristata (11), Plantago coronopus
(D, Atractylis carduus (1), Trigonella maritima (1), Moraea sisyrinchium (1), Sphenopus
ehrenbergii (1), Frankenia pulverulenta (I).

Structure and ecology: This association occurs on the less dry edges of sebchets compared to the
Darniello tunetanae-Limoniastretum monopetali. In fact, this vegetation replaces this latter
association in stands where the occurrence of Limoniastrum monopetalum is always relevant.
However, Darniella tunetana is absent, and more mesophilous species such as Salsola tetragona,
Plantago crassifolia, Halimione portulacoides and Sarcocornia alpni occur. This association is in
contact with Herniario hemistemono-Lygetum sparti and the depressed surfaces flooded with the
Arthrocnemo meridionalis-Limonietum thaenici or Aeluropo lagopoidis-Limonietum cercinensis.
Based on its ecological requirements and floristic set, this association is a geographical vicariant
of the Atriplici glaucae—Salsoletum tetragonae described from Libya.

Geographical distribution: This association was surveyed in South Tunisia (Barbagallo et al. 1990,
Géhu & Géhu-Franck 1992, Géhu 1998).

112. Limonio rubescentis-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990, Boll.
Acc. Gioenia Sci. Nat. Catania 23(336):605.

Holotypus: Tab. 13, rel. 5, Barbagallo et al. (1990).

Syn.: Zygophyllo albi-Arthrocnemetum macrostachyi subass. limoniastretosum monopetali Géhu &
Géhu-Franck 1992, Coll. Phytosoc. 19:687.

Characteristic and differential species: Limonium rubescens Brullo & Erbern and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab. 13, 7 rel.

Char. ass.: Limonium rubescens (V).

Char. all. and ord.: Limonium alleizettii (V), Limoniastrum monopetalum (V), Frankenia thymifolia
(IV), Nitraria retusa (11), Suaeda vermiculata (11), Lygeum spartum ().

Char. class: Zygophyllum album (V), Arthrocnemum meridionale (V), Aeluropus lagopoides (V),
Juncus rigidus (IV), Sarcocornia alpini (1), Halocnemum cruciatum (I).

Other species: Sphenopus divaricatus (IV), Filago mareotica (1V), Frankenia pulverulenta (I).
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Structure and ecology: This association grows in the outer edges of sebchets with sandy soils rarely
subjected to short periods of flooding. Physiognomically, it is characterized by the dominance of
Limoniastrum monopetalum, growing together with Limonium rubescens. Similarly to the other
Limoniastrum monopetalum associations occurring in Tunisia, this one is also interposed between
the Arthrocnemo meridionalis-Halocnemetum cruciati and Herniario hemistemono-Lygetum
sparti.

Geographical distribution: This association is reported for Djerba island in Tunisia (Barbagallo et al.
1990, Géhu & Géhu-Franck 1992, Géhu 1998).

113. Atriplici coriaceo-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):608.

Holotypus: Tab. 14, rel. 2, Barbagallo et al. (1990).

Characteristic and differential species: Atriplex coriacea Forssk. and Limoniastrum monopetalum (L.)
Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab. 14, 6 rel.

Char. ass.: Atriplex coriacea (V).

Char. all. and ord.: Frankenia thymifolia (V), Suaeda vermiculata (V), Limoniastrum monopetalum
(V), Limonium alleizettii (V), Nitraria retusa (1V), Lygeum spartum (III).

Char. class.: Aeluropus lagopoides (V), Zygophyllum album (V), Arthrocnemum meridionale (IV).

Other species: Limonium avei (IV), Filago mareotica (IV), Sphenopus divaricatus (111),

Structure and ecology: This association occurs in salt marshes limited to halomorphic rocky soils
represented by calcarenitice outcrops. It is differentiated by the dominance of Atriplex coriacea,
thermo-xerophilous shrubs, growing together with Limoniastrum monopetalum. This vegetation is
replaced towards the center of the salt marshes on periodically submerged soils by Arthrocnemo
meridionale-Halocnemetum cruciati.

Geographical distribution: This association was surveyed by Barbagallo et al. (1990) from Kerkennah
islands in southern Tunisia.

114. Herniario hemistemono-Lygeetum sparti Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):608.

Holotypus: Tab. 15, rel. 4, Barbagallo et al. (1990).

Syn.: Herniario hemistemoni-Lygetum sparti Géhu & Géhu-Franck 1992, Coll. Phytosoc. 19:692
(Art. 29c¢).

Characteristic and differential species: Herniaria hemistemon J.Gay and Lygeum spartum Loefl. ex
L.

Phytosociological table: From Barbagallo et al. (1990), Tab. 15, 17 rel.

Char. ass.: Lygeum spartum (V), Herniaria hemistemon (V).

Char. all. and ord.: Limonium alleizettii (V), Limoniastrum monopetalum (1V), Frankenia thymifolia
(V), Limonium rubescens (1), Nitraria retusa (1), Limonium tunetanum (I), Limoniastrum
guyonianum (1), Suaeda vermiculata (1).

Char. ord. and class: Zygophyllum album (V), Aeluropus lagopoides (I1V), Arthrocnemum
meridionale (111), Halocnemum cruciatum (111), Atriplex glauca (1), Limonium virgatum (1).

Other species: Filago mareotica (V), Kickxia aegyptiaca (V), Helianthemum kahiricum (IV),
Atractylis carduus (111), Helianthemum lippii (111), Deverra tortuosa (111), Sphenopus divaricatus
(I), Plantago coronopus (1), Medicago laciniata (11), Bupleurum semicompositum (11), Lotus
creticus (1), Helianthemum virgatum (II).
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Structure and ecology: This association grows on the raised surfaces of the sebchets with halomorphic
sandy loamy or clayey soils not subject to flooding. It represents a halophilous grassland
dominated by Lygeum spartum, which is differentiated by the occurrences of Herniaria
hemistemon, growing together with other desert or pre-desert shrubs, such as Kickxia aegyptiaca,
Helianthemum virgatum, Helianthemum kahiricum, Deverra tortuosa, etc. This vegetation,
covering usually large surfaces, is replaced in the more depressed stands by associations dominated
by Limoniastrum monopetalum.

Geographical distribution: This association is widespread in southern Tunisia (Barbagallo et al. 1990,
Géhu & Géhu-Franck 1992a).

115. Piturantho tortuosi-Lygeetum sparti Géhu & Géhu-Franck 1992, Coll. Phytosoc. 19:692.
Holotypus: Tab. 24, rel. 2, Géhu & Géhu-Franck (1992a).

Characteristic and differential species: Deverra tortuosa (Desf.) DC. and Lygeum spartum Loefl. ex
L.

Phytosociological table: From Géhu & Géhu-Franck (1992a), Tab. 24, 4 rel.

Char. ass.: Deverra tortuosa (IV), Lygeum spartum (IV).

Char. all. and ord.: Limoniastrum monopetalum (111), Limonium alleizettii (111), Frankenia thymifolia
(III), Nitraria retusa (1).

Char. class: Zygophyllum album (111), Juncus rigidus (1), Aeluropus lagopoides (1).

Other species: Lotus creticus (111), Asparagus stipularis (111), Kichxia aegyptiaca (1), Artemisia
campestris subsp. glutinosa (1), Atractylis carduus (1), Ononis vaginalis (1), Sporobolus
virginicus (1), Lycium schawii (1), Thymelea hirsuta (1), Gymnocarpus decandrum (1), Polygonum
equisetiforme (1), Reaumuria vermiculata (1), Euphorbia paralias (1), Nolletia chrysocomoides (1),
Helichrysum barrelieri (1), Calamagrostis arenaria subsp. australis (1), Echiochilon fruticosum
(D), Ononis angustissima (I).

Structure and ecology: This association grows in the inland sebchets near the coast on sandy soils of
halo-chalky terraces. It is a grassland dominated by Lygeum spartum, which is differentiated by
the occurrence of Deverra tortuosa and can be considered a xerophilous vicariant of the Herniario
hemistemono-Lygeetum sparti, that grows on surfaces with more silty-clay soils.

Geographical distribution: This association was reported by Géhu & Géhu-Franck (1992a) from
Zarzis territory in southern Tunisia.

116. Limonio tacapensis-Limoniastretum guyoniani Barbagallo, Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 23(336):614

Holotypus: Tab. 17, rel. 1, Barbagallo et al. (1990).

Characteristic and differential species: Limonium tacapense Brullo & Erben and Limoniastrum
guyonianum Durieu ex Boiss.

Phytosociological table: From Barbagallo et al. (1990), Tab 17, 6 rel.

Char. ass.: Limonium tacapense (V).

Char. all. and ord.: Limoniastrum guyonianum (V), Limonium emporianum (I11), Limonium alleizettii
(ID).

Char. class: Zygophyllum album (V), Aeluropus lagopoides (V), Sarcocornia alpini (V),
Arthrocnemum meridionale (I).

Other species: Juncus rigidus (V), Tamarix arborea (V), Atriplex glauca (1), Sphenopus divaricatus
(), Nerium oleander (1), Spergularia marina (I).

Structure and ecology: This association occurs on the bottom of the wadi, where it is localized on the
moist surfaces close to the coast with markedly salty soil. Physiognomically, it is characterized by
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the occurrence of Limonium tocapense, a rare and localized endemic species. This vegetation is
usually in contact with the Nerio-Tamaricetum arboreae riparian woodlands, while in the
submerged stands, it is replaced by the Juncetum rigidi.

Geographical distribution: This association was reported by Barbagallo et al. (1990) only for a few
locations near Gabes (Tunisia).

117. Phragmito pungenti-Salicornietum fruticosae Quezel 1965, Veg. Sahara: 63 corr. hoc. loco.
Lectotypus: Tab. 6, rel. 3, Quezel (1965) hoc loco.

Syn.: Ass. a Salicornia arabica et Phragmites communis ssp. pungens Quezel 1965, Veg. Sahara: 63;
Phragmito australis-Sarcocornietum fruticosae Quezel 1965, Veg. Sahara: 63, corr. de Foucault
2021, Carnets Bot. 59: 13.

Characteristic and differential species: Phragmites pungens A.Chev. and Sarcocornia fruticosa (L.)
A.J.Scott.

Phytosociological table: From Quezel (1965), Tab. 6, 8 rel., sub Ass. a Salicornia arabica et
Phragmites communis ssp. pungens

Char. ass.: Phragmites pungens (IV).

Char. all. and ord.: Limonium alleizettii (II).

Char. and class: Sarcocornia fruticosa (V), Limbarda crithmoides subsp. longifolia (1), Aeluropus
littoralis (I1), Arthrocnemum meridionale (1).

Other species: Juncus maritimus (V), Spergularia marina (IV), Tamarix boveana (11), Frankenia
pulverulenta (1).

Structure and ecology: This association grows along drainage and irrigation channels of palm groves,
with strongly salty soils affected by humidity throughout the year. Physiognomically, it is
characterized by Phragmites pungens and Sarcocornia fruticosa. The environmental conditions of
growth explain the occurrence of some halophilous species such as Spergularia marina, Limbarda
crithmoides subsp. longifolia, Tamarix boveana, etc.

Geographical distribution: This association is localized in the northern Sahara-Algerian area (Quezel
1965).

118. Zygophyllo cornuti-Salsoletum zygophyllae Quezel 1965, Veg. Sahara:64 corr. hoc. loco
Lectotypus: Tab. 7, rel. 2, Quezel (1965) hoc loco.

Syn.: Ass. a Salsola sieberi var. zygophylla et Zygophyllum cornutum Quezel 1965, Veg. Sahara:64;
Salsolo longifoliae-Tetraenetum cornutae Quezel 1965, Veg. Sahara:64 corr. de Foucault 2021,
Carnets Bot. 59: 13.

Characteristic and differential species: Zygophyllum cornutum Coss. and Salsola zygophylla Batt.

Phytosociological table: From Quezel (1965), Tab. 7, 9 rel., sub Ass. a Salsola sieberi var. zygophylla
et Zygophyllum cornutum.

Char. ass.: Zygophyllum cornutum (V), Salsola zygophylla (V).

Char. all. and ord.: Caroxylon tetrandrum (1V), Limoniastrum guyonianum (IV), Limonium alleizettii
(IMN), Frankenia thymifolia (111), Nitraria retusa (1).

Char. class: Aeluropus littoralis (1), Cistanche phelypaea (1), Limonium delicatulum (1),
Arthrocnemum meridionale (1), Halocnemum cruciatum (1),

Other species: Suaeda mollis (1V), Frankenia pulverulenta (111), Mesembryanthemum crystallinum
(II0), Sphenopus divaricatus (111), Atriplex mollis (11), Spergularia diandra (11), Schismus barbatus
(I1), Traganum nudatum (11), Cressa cretica (1), Spergularia mumbyana (1), Parapholis incurva
(), Frankenia corymbosa (1), Salsola vermiculata (1), Salsola foetida (1), Tamarix boveana (1),
Spergularia marina (1), Juncus maritimus (1), Bassia muricata (1), Euphorbia guyoniana (1),
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Cutandia divaricata (1), Brocchia cinerea (1), Neurada procumbens (1), Ifloga spicata (1),
Astragalus gyzensis (1), Moltkia callosa (1), Plantago ciliata (1), Aristida pungens (1).

Structure and ecology: This association grows along the outer edges of chotts on chalky and salty
soils. Physiognomically, it is characterized by Zygophyllum cornutum and Salsola zygophylla,
species linked to eremic climatic conditions. Several halophilous shrubs are quite frequent, such
as Caroxylon tetrandrum, Frankenia thymifolia, Limonium alleizettii, Limoniastrum guyonianum,
Limonium delicatulum, Suaeda mollis, Traganum nudatum, etc.

Geographical distribution: This association is localized near Biskra in the northern Sahara-Algerian
territories (Quezel 1965).

119. Zygophyllo geslini-Traganetum nudati Quezel 1965, Veg. Sahara: 66 corr. hoc. loco
Lectotypus: Tab. 8, rel 4, Quezel (1965) hoc loco.

Syn.: Ass. a Zygophyllum geslini et Traganum nudatum Quezel 1965, Veg. Sahara: 66; Tragano
nudati-Tetraenetum geslinii Quezel 1965, Veg. Sahara: 66 corr. de Foucault 2021, Carnets Bot.
59: 13; Tragano nudati-Zygophylletum albi Benhouhou et al. 2001, Phytocoenologia 31(3): 317.

Characteristic and differential species: Zygophyllum geslini Coss. and Traganum nudatum Delile

Phytosociological table: From Quezel (1965), Tab. 8, 15 rel., sub Ass. a Zygophyllum geslini et
Traganum nudatum

Char. ass.: Zygophyllum geslini (V), Traganum nudatum (V).

Char. all. and ord.: Limoniastrum guyonianum (1V), Salsola tetragona (1), Frankenia thymifolia (1),
Limonium alleizettii (1), Nitraria retusa (1).

Char. class: Zygophyllum album (1), Aeluropus littoralis (1), Halocnemum cruciatum (I).

Other species: Atriplex coriacea (1), Randonia africana (11), Salsola vermiculata (11), Moricandia
suffruticosa (1), Suaeda mollis (1), Cistanche violacea (1), Cornulaca monacantha (1),
Centropodia forskaolii (1), Aristida pungens (1), Aristida plumosa (1), Farsetia stylosa (1), Fagonia
glutinosa ().

Structure and ecology: This association grows in the edges of chotts with chalky soils with low salt
concentration and often covered with a sandy shallow layer. Physiognomically, it is characterized
by the occurrence of Zygophyllum geslini and Traganum nudatum with a floristic set mainly
constituted by halo-gypsophilous species quite spread in the northern Sahara. This vegetation
shows more xeric requirements than Zygophyllo cornuti-Salsoletum zygophyllae, localizing in
more southern desertic areas.

Geographical distribution: This association is widespread in the northern Sahara-Algerian up to
southern Tunisia (Quezel 1965, Benhouhou et al. 2001).

120. Suaedo vermiculatae-Salsoletum foetidae Quézel 1965, Veg. Sahara: 70
Lectotypus: Tab. 9, rel. 1, Quezel (1965) hoc loco.
Syn.: Ass. a Suaeda vermiculata et Salsola foetida Quézel 1965, Veg. Sahara: 70

Characteristic and differential species: Suaeda vermiculata Forssk. ex J.F.Gmel. and Salsola foetida
Delile.

Phytosociological table: From Quezel (1965), Tab. 9, 7rel., sub Ass. a Suaeda vermiculata et Salsola
foetida

Char. ass.: Suaeda vermiculata (V), Salsola foetida (V).

Char. all. and ord.: Nitraria retusa (1), Salsola tetragona (1).

Char. class: Zygophyllum album (111), Aeluropus littoralis (1),

Other species: Traganum nudatum (V), Suaeda mollis (V), Asphodelus pendulinus (I111), Bassia
muricata (I11), Euphorbia guyoniana (11), Randonia africana (1), Frankenia pulverulenta (1),
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Zygophyllum cornutum (1), Suaeda monoica (1), Plantago ciliata (1), Anacyclus cyrtolepidioides
(D, Centaurea furfuracea (1), Curtandia divaricata (1), Ifloga spicata (1), Brocchia cinerea (1),
Neurada procumbens (1), Artrophytum scoparium (1), Launaea resedifolia (1), Stipellula capensis
(@.

Structure and ecology: This association occurs in the old floodplain terraces or Oued riverbeds on
surfaces with chalky sand rich in clay and silt components. Physiognomically, it is characterized
by the dominance of Suaeda vermiculata and Salsola foetida, growing together with a few sub-
halophilous species of higher ranks, such as Aeluropus littoralis and Nitraria retusa.

Geographical distribution: This association is localized in the northern Sahara-Algerian (Quezel
1965).

121. Aeluropo lagopoidis-Juncetum arabici Géhu & Géhu-Franck 1992, Coll. Phytosoc. 19:691
Holotypus: Tab. 21, rel 7, Géhu & Géhu-Franck (1992).

Syn.: Juncetum arabici Vanden Bergen 1979, Bull. Soc. Royale Bot. Belgique 112(1):52-53 (Art.
2b); Ass. a Limoniastrum guyonianum et Halocnemum strobilaceum facies & Juncus maritimus
Guinochet 1951, Bull. Soc. Hist. Nat. Afr. Nord, 42:152, p.p. (Art. 37, 43); Juncetum rigidi Brullo
& Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 23:588.

Characteristic and differential species: Juncus rigidus Desf. and Aeluropus lagopoides (L.) Thwaites

Phytosociological table: From Géhu & Géhu-Franck (1992), Tab 21, 26 rel.

Char. ass.: Juncus rigidus (V), Aeluropus lagopoides (V).

Char. all.: Limonium menigense (IV), Limonium alleizetti (11), Frankenia thymifoia (11).

Char. ord. and class: Zygophyllum album (1), Lygeum spartum (11), Limoniastrum monopetalum (1),
Arthrocnemum meridionale (1), Limonium virgatum (1), Sarcocornia alpini (1), Halimione
portulacoides (1).

Other species: Plantago crassifolia (11), Imperata cilindrica (1), Centaurium tenuiflorum (1), Sonchus
bulbosus (1), Polypogon maritimus (1), Thinopyrum junceum (1), Euphorbia paralias (1), Schoenus
nigricans (1), Limonium avei (1), Lotus cytisoides (1), Symphyotrichum squamatum (1), Polygonum
equisetiforme (1), Phoenix dactylifera (1), Asparagus horridus (1).

Structure and ecology: This vegetation occurs in salt marshes with very humid and salty soils.
Usually, it replaces the Arthrocnemo meridionalis-Halocnemetum cruciati on the soils subjected
to longer flooding. Floristically, it is differentiated by the occurrence of Juncus rigidus, which
grows together with Aeluropus lagopoides that constitutes often at the bottom dense carpets. This
vegetation was described by Vanden Berghen (1979) as Juncetum arabici, a syntaxon treated by
the author as a nomen novum for Junceto-Schoenetum Tadros 1953, which represents an invalid
name of an association described from Egypt (Art. 3f). Later, Barbagallo et al. (1990), attributing
it mistakenly to Juncetum rigidi Vanden Berghen 1979 corr. Brullo & Furnari 1990. Based on
literature data, the first correct name available for this syntaxon was proposed by Géhu & Géhu-
Franck (1992), i.e., Aeluropo lagopoidis-Juncetum arabici. This association is well-differentiated
from Junceto-Schoenetum Tadros 1953 both a floristical and ecological viewpoint and can be
considered a geographic vicariant. In particular, this later association will be proposed after as
Limonio pruinosi-Juncetum rigidi ass. nov. prov. and included in another alliance.

Geographical distribution: This association is distributed in the south-Mediterranean and Saharo-
Arabian territories, such as Tunisia (Guinochet 1951, Vanden Berghen 1979, Barbagallo et al.
1990, Géhu & Géhu-Franck 1992), Algeria (Géhu et al. 1994a).
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DS. Limonion catalaunico-viciosoi Rivas-Martinez & Costa 1984, Doc. Phytosoc. n.s., 8:24
Meso-Mediterranean halophilous vegetation on the edges of inland saltpans of the Ebro River valley.

Holotypus: Limonietum latebracteati Br.-Bl. & O.Bolos (1958) corr. M.A. Alonso & De la Torre
1999.

Syn.: Gypsophilenion tomentosae Peinado & Martinez Parras 1983, Lazaroa 4: 134, p.p.

Characteristic and differential species: Limonium aragonense (Debeaux ex Willk.) Pignatti,
Limonium catalaunicum (Willk. & Costa) Pignatti, Limonium costae (Willk.) Pignatti, Limonium
hibericum Erben, Limonium ruizii (Font Quer) Fern.Casas, Limonium stenophyllum Erben,
Limonium viciosoi (Pau) Erben, Jacobaea auricula susp. sicoricus (0O.Bolos & Vigo) J.Ascaso &
Pedrol.

Structure and ecology: This alliance groups the halophilous plant communities of inland salt marshes
affected by a semi-arid-dry meso-Mediterranean bioclimate. The association belonging to this
syntaxon grows on dry salty soils subjected to short periods of flooding. It is in catenal contact
with the plant communities of Suaedion braun-blanquetii.

Geographical distribution: This syntaxon occurs in the bardenero-monegrina territories of the Iberian
Peninsula.

Habitat references: See order.

122.Gypsophiletum tomentosae Br.-Bl. & O.Bolos 1958 corr. Rivas-Martinez et al. 2002, Itinera
Geobot. 15(1):237

Lectotypus: tab. 20, rel. 2, Br.-Bl. & O.Bolos (1958) hoc loco.

Syn.: Gypsophiletum perfoliatae Br.-Bl. & O.Bolos 1958, Anales Estac. Exp. Aula Dei 5: 96, (Art.
43); Gypsophiletum ilerdensis Br.-Bl. & O.Bolos 1958 corr. O.Bolos & Vigo 1984, Flora dels
Paisos Catalans 1: 63 ; Senecio auriculae-Gypsophiletum tomentosae Br.-Bl. & O.Bolos 1958 corr.
Peinado & Martinez-Parras 1983, Lazaroa 4:137 (Art. 29).

Characteristic and differential species: Gypsophila tomentosa L.

Phytosociological table: From Braun-Blanquet & O.Bolos (1958), Tab. 20, 4 rel., sub Gypsophiletum
perfoliatae

Char. ass.: Gypsophila tomentosa (IV).

Char. all. and ord.: Limonium latebracteatum (IV), Limonium costae (111), Jacobaea auricula susp.
sicoricus (1), Lygeum spartum (111), Artemisia gallica (11).

Char. class: Limbarda crithmoides subsp. longifolia (1V), Suaeda braun-blanquetii (1).

Other species: Parapholis incurva (IV), Hornungia procumbens (IV), Plantago crassifolia (IV),
Dorocnium gracile (111), Microcnemum coralloides (11), Plantago conornopus (1).

Structure and ecology: This association grows in small depressions with humid and more or less salty
soils. Physiognomically, it is characterized by the occurrence of Gypsophila tomentosa, an Iberian
endemic species. Floristically, the vegetation shows a poor floristic set in which are more frequent
Limonium latebracteatum, L. costae, Limbarda crithmoides subsp. longifolia, Lygeum spartum,
Artemisia gallica, etc. The occurrence of Jacobaea auricula susp. sicoricus, rare Iberian
endemism, is quite significant, especially for its high frequency and abundance.

Geographical distribution: This association is localized at Urgell plain near Lerida in north-east Spain
(Rivas-Martinez & Costa 1984, Géhu 1998, Rivas-Martinez et al. 2011)
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123. Limonietum latebracteati Br.-Bl. & O.Bolos 1958, Anales Estac. Exp. Aula Dei 5(1-4): 93, corr.
M.A. Alonso & De la Torre 1999, Lazaroa 20:117

Lectotypus: Tab. 19, rel. 15, Braun-Blanquet & Bolos (1958), designated by Castroviejo & Cirujano
(1980).

Syn.: Limonietum ovalifolii Br.-Bl. & O.Bolos 1958, Anales Estac. Exp. Aula Dei 5(1-4): 93(Art.
43); Inulo-Limonietum latebracteati Br.-Bl. & O.Bolos 1958, Anales Estac. Exp. Aula Dei 5(1-4):
93, corr. Castroviejo & Cirujano 1980, Anal. J. Bot. Madrid 37(1):151 (Art. 40).

Characteristic and differential species: Limonium latebracteatum Erben

Phytosociological table: From Braun-Blanquet & O.Bolos (1958), Tab. 19, 9 (1-9)rel, sub.
Limonietum ovalifolii subass. limonietosum

Char. ass.: Limonium latebracteatum (V).

Char. all. and ord.: Limonium costae (V), Limonium catalaunicum (1V), Lygeum spartum (II),
Limonium delicatulum ().

Char. class: Suaeda braun-blanquetii (V), Limbarda crithmoides subsp. longifolia (1).

Other species: Frankenia hirsuta (1), Salicornia perennans (Il), Sphenopus divaricatus (1),
Polygonum equistetiforme (1), Parapholis incurva (1), Polypogon maritimus (1), Juncus maritimus
(), Limonium echioides (1), Bupleurum semicompositum ().

Structure and ecology: This association, initially described as Limonietum ovalifolii, replaces the
Suaedetum braun-blanquetii in the stands more humid with less salty and alkaline soils.
Physiognomically, it is differentiated by the occurrence of Limonium latebracteatum, and
sometimes growing together with Limonium catalaunicum, Limonium costae, Limonium supinum,
Limonium delicatulum. Besides, Suaeda braun-blanquetii, Limbarda crithmoides subsp. longifolia
are quite frequent together with several annual species. This plant community is interposed
between the Suaedetum braun-blanquetii localizing in the raiser surfaces and Juncetum maritimi
occurring on the more humid and depressed soils.

Geographical distribution: This association is distributed along the Ebro River in the northeastern
Iberian Peninsula (Costa & Boira 1981, Rivas-Martinez & Costa 1984, Géhu 1998, Rivas-
Martinez et al. 2011).

124. Limonio viciosoi-Lygeetum sparti Laorga & Belmonte in Belmonte & Laorga 1987, Zubia,

(5):91

Holotypus: Tab. 9, rel. 2, Belmonte & Laorga (1987).

Characteristic and differential species: Limonium viciosoi (Pau) Erben and Lygeum spartum Loefl. ex
L.

Phytosociological table: From Belmonte & Laorga (1987), Tab. 9, 5 rel.
Char. ass., all. and ord.: Limonium viciosoi (V), Lygeum spartum (V).
Char. class: Suaeda braun-blanquetii (11).

Other species: Lotus jordanii (1V), Elymus curvifolius (111), Plantago maritima (11), Atriplex prostata
(IT), Ononis reclinata (1), Brachypodium retusum (1), Camphorosma monspeliaca (1), Lactuca
saligna (1), Artemisia valentina (1), Symphyotrichum squamatum (1).

Structure and ecology: This association occurs in the dry salty depressions with soils affected by
saline efflorescence during the summertime and not subjected to flooding. Physiognomically, it is
characterized by the occurrences of the endemic Limonium viciosoi, growing together with
Lygeum spartum (albardin), constituting dense grassland linked to less salty and humid soils. This
vegetation is in contact with the plant communities of Suaedion braun-blanquettii, which are
localized on more humid and salty soil. This association can be considered a geographical vicariant
of the Gypsophiletum tomentosae.
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Geographical distribution: This association is is known mainly from La Rioja, in the northwestern
Spain district (Rivas-Martinez et al. 2011).

D6. Limonion lanceolati-algarvensis J.C. Costa, Neto, Monteiro-Henriques, Arsénio, Portela-

Pereira, Caperta & Izco 2012, Doc. Phytosoc. Ser. 3 (1):223

Lusitanian-Andalusian thermo-Mediterranean upper-tidal salt marsh vegetation of rosulate and
prostrate chamaephytes.

Holotypus: Limonietum lanceolati Arsénio, J.C. Costa, Neto & Monteiro Henriques in Neto, Arsénio
& J.C. Costa 2009, Quercetea 9: 96

Characteristic and differential species: Limonium algarvense Erben, Limonium daveaui Erben,
Limonium lanceolatum (Hoffmanns. & Link) Franco, Limonium plurisquamatum Erben

Structure and ecology: This alliance groups plant communities found in the halophilous
thermomediterranean coastal Lusitan-Andalusian region. These communities include rosulate and
prostrate chamaephytes that grow in the upper tideland of salt marshes, which are only reached by
seawater during the highest tides.

Geographycal distribution: This syntaxon is spread from the west to the southwest of the Iberian
Peninsula.

Habitat references: See order.

125. Limonietum lanceolati Arsénio, J.C. Costa, Neto & Monteiro-Henriques in Neto, Arsénio &
J.C. Costa 2009, Quercetea 9: 96

Holotypus: tab. XXIII, rel 1, Neto et al. (2009).
Characteristic and differential species: Limonium lanceolatum (Hoffmanns. & Link) Franco

Phytosociological table: From Neto et al. (2009), Tab. 23, 6 rel.

Char. ass. and all.: Limonium lanceolatum (V).

Char. ord. and class: Myriolimon ferulaceum (V), Arthrocnemum macrostachyum (1V), Halimione
portulacoides (IV), Artemisia gallica (111), Puccinellia iberica (I111), Limbarda crithmoides subsp.
longifolia (11), Limonium vulgare (11), Cistanche phelypaea (11), Salsola vermiculata ().

Other species: Suaeda vera (1), Suaeda albescens (11), Spergularia marina (11), Juncus maritimus (1),
Plantago coronopus (1), Frankenia laevis (1).

Structure and ecology: This association occurs in clay or silty soils rich in schistose debris, only
inundated during the highest tides. Physiognomically, it is dominated by Limonium lanceolatum,
growing together with Halimione portulacoides, Myriolimon ferulaceum, Puccinellia iberica,
Arthrocnemum macrostachyum, Artemisia gallica, etc. It occupies a raised surface than that
colonized by the Inulo crithmoidis-Arthrocnemetum glauci, while in the stands relatively higher,
it is replaced by Cystanco phelypaeo-Suaedetum verae. From a bioclimatic viewpoint, it falls
within the thermo-Mediterranean dry belt.

Geographical distribution: This association is distributed along the River Mira and Ribeira da Cerca
in Portugal (Neto et al. 2009, Costa et al. 2014).

126. Myriolimo diffusi-Limonietum algarvensis J.C. Costa, Lousa, Caperta & Neto 2014, Doc.
Phytosoc. Ser. 3,1:223

Holotypus: Tab. 6, rel. 3, Costa et al. (2014).

Characteristic and differential species: Limonium algarvense Erben and Myriolimon diffusum
(Pourr.) Lled6, Erben & M.B.Crespo

Phytosociological table: From Costa et al. (2014), Tab. 6, 20 rel.
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Char. ass.: Limonium algarvense (V).

Char. all. and ord.: Myriolimon diffusum (V), Salsola vermiculata (1), Limonium ovalifolium (I).

Char. class: Limoniastrum monopetalum (Ill), Puccinellia iberica (11), Arthrocnemum
macrostachyum (1), Myriolimon ferulaceum (1), Limbarda crithmoides subsp. longifolia (1),
Thinopyrum elongatum (I).

Other species: Frankenia laevis (I11), Suaeda vera (1), Suaeda albescens (1), Sporobolus virginicus
(ID), Parapholis filiformis (1), Polygonum equisetiforme (1), Spergularia marina (1), Polygonum
maritimum (1).

Structure and ecology: This association occurs in sandy well-drained soils, inundated only during the
highest tides, under the thermo-Mediterranean dry bioclimatic belt. Physiognomically, it is
dominated by Myriolimon diffusum and Limonium algarvense. It occupies surfaces relatively
lower than the Polygono equisetiformis-Limoniastretum monopetali association, usually between
this one and Cistancho phelypaeae-Suaedetum verae.

Geographical distribution: This association is distributed in the Algarve province, Portugal (Costa et
al. 2014).

127. Puccinellio tenuifoliae-Limonietum plurisquamati J.C. Costa, Neto & E. Pereira in J.C. Costa
et al. 2009, J. Coast, Res. SI 56 (2): 1343 corr. Costa et al. 2014, Doc. Phytosoc. Ser. 3,1:219

Holotypus: rel. p. 1343, Costa et al. (2009).

Syn.: Puccinellio tenuifoliae-Limonietum daveaui J.C. Costa, Neto & E. Pereira in J.C. Costa et al.
2009, J. Coast, Res. SI 56 (2): 1343

Characteristic and differential species: Limonium plurisquamatum Erben and Puccinellia tenuifolia
(Boiss. & Reut.) H.Lindb.

Phytosociological table: Costa et al. (2014), Tab. 3, 13 rel.

Char. ass. and all.: Limonium plurisquamatum (V), Puccinellia tenuifolia (IV).

Char. ord. and class: Halimione portulacoides (IV), Myriolimon ferulaceum (111), Artemisia gallica
(1), Limbard crithmoides subp. longifolia (1I).

Other species: Frankenia laevis (IV), Juncus maritimus (111), Plantago coronopus (111), Juncus acutus
(ID), Galatella tripolium (I1I), Carpobrotus edulis (11), Polypogon maritimus (1), Hordeum
maritimum (1), Gaudinia fragilis (1), Dittrichia viscosa (1), Thinopyrum junceiforme (I),
Spergularia marina (1), Paspalum disticum (1), Torilis arvensis (1), Sonchus bulbosus ().

Structure and ecology: This association grows on sandy-brackish soils, only occasionally flooded by
brackish water during equinoctial tides, although occasionally flooded by rainwater water during
winter or springtime. Physiognomically, it is characterized by the dominance of Limonium
plurisquamatum and the presence of other significant species such as Puccinellia tenuifolia, H.
portulacoides, F. laevis, J. maritimus, M. ferulaceum. From a bioclimatic viewpoint, it falls within
the thermo-Mediterranean dry belt.

Geographical distribution: This association is spread along the Tagos River anf S. Martinho do Porto
in the coastal Lusitanian-Andalucian province (Costa et al. 2009, 2014).

128. Limonietum daveaui J.C. Costa, Caperta & Neto in J.C. Costa et al. 2012, Global Geobot. 2:91
Holotypus: Tab. 15, rel 12, Costa et al. (2012).

Characteristic and differential species: Limonium daveaui Erben.

Phytosociological table: From Costa et al. (2012), tab 15, 12 rel.

Char. ass.: Limonium daveaui (V).

Char. all. and ord.: Artemisia gallica (IV).
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Char. class: Halimione portulacoides (1V), Limbarda crithmoides subsp. longifolia (1), Myriolimon
ferulaceum (1), Triglochin barrelieri (1).

Other species: Frankenia laevis (111), Juncus maritimus (I11), Plantago coronopus (111), Polypogon
maritimus (II1), Hordeum marinum (111), Juncus acutus (111), Suaeda albescens (11), Suaeda vera
(I), Carpobrotus edulis (11), Polygonum equisetiforme (1), Bromus hordeaceus (1), Dittrichia
viscosa (1), Parapholis filiformis (1), Torilis arvensis (1), Armeria pungens (1), Sonchus bulbosus
@.

Structure and ecology: This association grows in the salt marshes on sandy well-drained soils
inundated only during the highest tides. From a bioclimatic viewpoint, it falls within the thermo-
Mediterranean sub-humid belt. It usually occurs in the estuary depressions where it replaces the
Polygono equisetiformis-Juncetum maritimis in less humid places. Physiognomically, this
vegetation is dominated by Limonium daveaui, a rosulate endemic species of Portugal, growing
together with Halimione portulacoides, Artemisia gallica, Frankenia laevis, Juncus maritimus.

Geographical distribution: This association is localized along the Tago estuary in the Portugal
Lusitanian-Andalusian province (Costa et al. 2012).

D7. Lygeo sparto-Lepidion cardamines Rivas Goday & Rivas-Martinez ex Rivas-Martinez & Costa
1984, Doc. Phytosoc. n.s., 8:23
Central Iberian meso-Mediterranean halophilous vegetation on the edges of inland salt pans.

Lectotypus: Senecione castellani-Lygeetum sparti Rivas Goday & Rivas-Martinez in Rivas-Martinez
& Costa 1976 corr. De la Torre, M.A. Alonso & Vicedo 2000.

Syn.: Lygeo-Lepidion cardamines Rivas Goday & Rivas-Martinez 1963, Est. Clas. Past. Espai.:82
(art. 8); Lygeo-Lepidienion cardamines Rivas Goday & Rivas-Martinez 1963 ex Rivas-Martinez
& Costa 1976, Coll. Phytosoc. 4:82; Gypsophilenion tomentosae Peinado & Martinez Parras 1983,
Lazaroa 4: 134, p.p.

Characteristic and differential species: Limonium carpetanicum Erben, Limonium cofrentanum
Erben, Limonium dichotomum (Cav.) Kuntze, Limonium erectum Erben, Limonium lobetanicum
Erben, Limonium majus (Boiss.) Erben, Limonium minus (Boiss.) Erben, Limonium pinillense
Rosell6 & Peris, Limonium quesadense Erben, Limonium soboliferum Erben, Limonium
squarrosum Erben, Limonium sucronicum Erben, Limonium toletanum Erben, Limonium
tournefortii (Girard) Erben, Limonium supinum (Girard) Pignatti, Jacobaea auricula subsp.
castellanus J.Ascaso & Pedrol, Thinopyrum curvifolium (Lange) D.R.Dewey, Lepidium
cardamine L., Sonchus crassifolius Pourr. ex Willd.

Structure and ecology: This alliance groups the halophilous associations of temporarily flooded
inland salt marshes rich in local endemic Limonium species. The plant communities of this alliance
grow on soils affected by saline efflorescence most of the year. In endorheic lagoons and salt
marshes, they usually constitute a wide belt among the succulent vegetation of Suaedion braun-
blanquetii. This syntaxon falls within the semi-arid-dry Mesomediterranean bioclimatic belt.

Geographical distribution: This alliance is distributed in the salt marshes of La Mancha in the Central
Iberian Peninsula.

129. Frankenio thymifolio-Limonietum latebracteati Castroviejo & Porta 1976, Coll. Phytosoc. 4:
130, corr. M.A. Alonso & De la Torre 1999, Lazaroa 20:117

Lectotypus: Tab. 8, rel.1, Castroviejo & Porta (1976), designated by Alonso & de La Torre 1999.

Syn.: Frankenio thymifolio-Limonietum delicatuli Castroviejo & Porta 1976, Coll. Phytosoc. 4: 130
(Art. 43); Limonietum latebracteato-tournefortii Castroviejo & Cirujano 1980, Anal. Jard. Bot.
Madrid 37(1): 151 (Art. 29).
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Characteristic and differential species: Frankenia thymifolia Desf. and Limonium latebracteatum
Erben.

Phytosociological table: From Castroviejo & Porta (1976), Tab. 8, 8 rel, sub Frankenio thymifoliae-
Limonietum delicatuli.

Char. ass.: Limonium latebracteatum (V).

Char. all. and ord.: Frankenia thymifolia (IV), Limonium duriusculum (IV).

Char. ord. and class: Limonium bellidifolium (V), Aeluropus littoralis (IV).

Other species: Suaeda pruinosa (V), Spergularia marina (1), Artemisia herba-alba (1), Atriplex
halimus (I).

Structure and ecology: This association grows in the stands periodically plowed by man with a thin
superficial organic material layer on non-alkaline and slightly salty soils not subjected to flooding.
Physiognomically, it is characterized by Limonium latebracteatum and Frankenia thymifolia. This
vegetation is replaced by Arthrocnemetum glauci in the stands with more humid and salty soils.
Initially, this association was described as Frankenio thymifoliae-Limonietum delicatuli, based on
an incorrect identification of the dominant species of Limonium. Later, the name was corrected by
Castroviejo & Cirujano (1980) as Limonietum latebracteato-tournefortii. However, according to
Alonso & De la Torre (1999), both names are incorrect because L. delicatulum does not occur in
the center of Spain, as well as L. fournefortii is known only for the Toledo province. Therefore,
based on the distribution of Limonium species, the correct name is Frankenio thymifoliae-
Limonietum latebracteati.

Geographical distribution: This association is distributed in the salt marshes of inland southern Spain
(Castroviejo & Porta 1976, Castroviejo & Cirujano 1980, Costa & Boira 1981, Peinado Lorca et
al. 1984, Rivas-Martinez & Costa 1984, Géhu 1998, Garcia-Fuentes et al. 2001, Rivas-Martinez
etal. 2011).

130. Senecione castellani-Lygeetum sparti Rivas Goday & Rivas-Martinez in Rivas-Martinez &
Costa 1976, Coll. Phytosoc. 4:83, corr. De la Torre, M.A. Alonso & Vicedo 2000, Anales Biol. Univ.
Murcia 22:113

Holotypus: Tab. 2, rel. 4, Rivas-Martinez & Costa (1976).

Syn.: Senecioni auriculo-Lygeetum sparti Rivas Goday & Rivas-Martinez in Rivas-Martinez & Costa
1976, Coll. Phytosoc. 4:83 (Art. 43); Jacobaceo auriculo-Lygeetum sparti Rivas Goday & Rivas-
Martinez in Rivas-Martinez & Costa 1976, Coll. Phytosoc. 4:83, corr. de Focault 2021, Carnets
Bot. 59:12.

Characteristic and differential species: Jacobaea auricula subsp. castellanus J.Ascaso & Pedrol and
Lygeum spartum L.

Phytosociological table: From Rivas-Martinez & Costa (1976), Tab. 2, 12 rel.

Char. ass.: Jacobaea auricula subsp. castellanus (V), Lygeum spartum (V).

Char. all. and ord.: Limonium dichotomum (1V), Lepidium cardamine (1V), Sonchus crassifolius (11),
Agropyron curvifolium ().

Char. class: Spergularia media (111).

Other species: Puccinellia fasciculata (1), Heliantemum salicifolium (II1), Bupleurum
semicompositum (I1), Parapholis incurva (11), Plantago coronopus (11), Schoenus nigricans (11),
Linum maritimum (11), Plantago albicans (1), Trisetum loeflingianum (1), Plantago crassifolia (1),
Passerina annua (1), Sphenopus divaricatus (1), Asteriscus acquaticus (1), Linum srictum (I).

Structure and ecology: This association grows on stands with salty soils subject to summer drying
periods, in which salt efflorescence often appears. This vegetation is characterized by the
occurrences of Jacobaea auricula subsp. castellanus, Lepidium cardamines and Limonium
dichotomum, which are endemic to Spain.
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Geographical distribution: This association is distributed in the northern part of La Mancha district
of Spain (Rivas-Martinez & Costa 1976, Peinado Lorca et al. 1984, Rivas-Martinez & Costa 1984,
G¢éhu 1998, Garcia-Fuentes et al. 2001, Rivas-Martinez et al. 2011).

131. Gypsophilo tomentoso-Limonietum dichotomi Rivas-Martinez & Izco, in Rivas-Martinez &
Costa 1976, Coll. Phytosoc. 4:84

Holotypus: Tab. 3, rel. 2, Rivas-Martinez & Costa (1976).

Characteristic and differential species: Gypsophila tomentosa L. and Limonium dichotomum (Cav.)
Kuntze

Phytosociological table: From Rivas-Martinez & Costa (1976), Tab. 3, 7 rel.

Char. ass.: Gypsophila tomentosa (V).

Char. all. and ord.: Limonium dichotomum (V), Lepidium cardamine (111), Thinopyrum curvifolium
(ITI), Sonchus crassifolius (111), Lygeum spartum (11).

Other species: Cynodon dactylon (V), Brachypodium phoenicoides (V), Holoschoenus vulgaris (11I),
Thalictrum minus (11I), Schoenus nigricans (111), Reseda stricta (11), Bupleurum semicompositum
(IT), Hordeum marinum (11), Juncus maritimus (1).

Structure and ecology: This association is similar to Senecione castellano-Lygeetum sparti, growing
on more humid soils with less salt efflorescence in the summer. Physiognomically, it is
characterized by Gypsophila tomentosa, and by the occurrences of endemics of La Mancha, such
as Limonium dichotomum and Lepidium cardamines.

Geographical distribution: This association is distributed in the northern part of La Mancha district
of Spain (Rivas-Martinez & Costa 1976, Costa & Boira 1981, Rivas-Martinez & Costa 1984,
Peinado Lorca et al. 1984, Géhu 1998, Garcia-Fuentes et al. 2001, Rivas-Martinez et al. 2011).

132. Limonio quesadensi-Lygeetum sparti Garcia-Fuentes in Garcia-Fuentes et al. 2001, J. Arid.
Envir. 48(3):329

Holotypus: Tab. 2, rel. 2, Garcia-Fuentes et al. (2001).
Characteristic and differential species: Limonium quesadense Erben and Lygeum spartum L.

Phytosociological table: From Garcia-Fuentes et al. (2001), Tab. 2, 8 rel.

Char. ass.: Limonium quesadense (V).

Char. all. and ord.: Lygeum spartum (V), Limonium lobatum (I).

Char. class: Juncus subulatus (11), Aeluropus littoralis (11).

Other species: Stipellula capensis (111), Artemisia barrelieri (1), Phragmites australis (1), Dactylis
glomerata (1), Tamarix canariensis (1), Echinops strigosus (11), Sedum sediforme (1), Foeniculum
vulgare (1), Frankenia pulverulenta (1), Limonium echioides (1), Atriplex glauca (1), Thapsia
villosa (1), Chronanthus biflorus (1), Capparis spinosa (1), Brachypodium retusum (1), Centaurea
melitensis (1), Thymus zygis subsp. gracilis (1), Moricandia moricandioides (1), Carlina corymbosa
(D), Teucrium polium (1), Helianthemum squamatum (1), Lepidium subulatum (1), Plantago lagopus
(D, Spergularia marina (1), Asteriscus aquaticus ().

Structure and ecology: This association occurs in inland salt pans on clay soils with a good salt
concentration temporarily flooded. Moreover, it usually thrives in stands close to streams that dry
up in summer, covering the crust of gypsum and sulfur salts. Physiognomically, it is dominated by
Lygeum spartum, growing together with Limonium quesadense, which is endemic to the province
of Jaén (Spain). This taxon can be considered a differential species compared to the Manchego
Limonio caesii-Lygeetum sparti. From a bioclimatic viewpoint, it falls within the lower meso-
Mediterranean belt with a dry ombrotype.
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Geographical distribution: This association is distributed in southern areas of the upper Guadalquivir
basin of Spain (Garcia-Fuentes et al. 2001).

DS8. Lygeo sparto-Limonion furfuracei Rigual 1968, Collect. Bot. (Barcelona) 7(2): 981
Murcian-Almerian-Alicantino coastal and inland saline dwarf scrub plant communities of thermo-
Mesomediterranean semiarid bioclimatic belt.

Lectotypus: Senecioni auriculo-Limonietum furfuracei Rigual 1968, designated by Rivas-Martinez et
al. (2011)

Syn.: Lygeo-Limonion ferulacei Rigual 1972, Publ. Inst. Est. Alicantinos ser. 2, 1:129; Limonio-
Lygeion Rigual 1972 em. Rivas-Martinez in Rivas-Martinez & Costa 1976, Coll. Phytosoc. 4: 82;
Gypsophilenion tomentosae Peinado & Martinez Parras 1983, Lazaroa 4: 134, p.p.; Lygeo-
Limonienion furfuracei Costa & Boira 1981, Anales Jard. Bot. Madrid 38 (1):235 (Art. 5); Lygeo
sparto-Limonion angustibracteati Alcaraz, Sanchez-Gomez & De la Torre 1989, Doc. Phytosoc.
11:256.

Characteristic and differential species: Limonium angustebracteatum Erben, Limonium caesium
(Girard) Kuntze, Limonium cordovillense Stibing & Cirujano, Limonium furfuraceum (Lag.)
Kuntze, Limonium insigne (Coss.) Kuntze, Limonium santapolense Erben, Limonium
salsuginosum (Boiss.) Kuntze, Limonium eugeniae Sennen, Jacobaea auricula Bourg. ex Coss s.1.

Structure and ecology: This alliance groups the halophilous shrubs and grassland vegetation localized
on the edges of temporarily flooded salt marshes of Murciano-Almeriense province with a thermo-
Mesomediterranean arid-dry bioclimate.

Geographical distribution: This syntaxon is distributed in the Murciano-Almeriense province of Spain
(Rivas-Martinez & Costa 1976).

133. Artemisio gallico-Limonietum angustebracteati Costa & Boira 1981, Anales Jard. Bot. Madrid
38(1):238

Holotypus: Tab 3, rel. 1, Costa & Boira (1981).

Syn.: Artemisio gallico-Limonietum angustebracteati subass. typicum Costa & Boira 1981, Anales
Jard. Bot. Madrid 38(1):238.

Characteristic and differential species: Artemisia gallica Will. and Limonium angustebracteatum
Erben.

Phytosociological table: From Costa & Boira (1981), Tab. 3, 2 (1-2) rel., sub Artemisio gallicae-
Limonietum angustebracteati subass. typicum

Char. ass.: Artemisia gallica (1I).

Char. all. and ord.: Limonium angustebracteatum (II).

Char. class: Limbarda crithmoides subsp. longifolia (1), Arthrocnemum macrostachyum (II),
Limonium virgatum (11), Sarcocornia lagascae (1).

Other species: Plantago crassifolia (1), Schenkia spicata (1), Parapholis filiformis (1), Schoenus
nigricans (1).

Structure and ecology: This association occurs in the raised surfaces of salt marshes or in those areas
that are not flooded, and soils characterized by low humidity and high salinity. Physiognomically,
it is characterized by Artemisia gallica and Limonium angustebracteatum, which grow together
with Arthrocnemum macrostachyum, Limbarda crithmoides subsp. longifolia and Limonium
virgatum.

Geographical distribution: This association is distributed in the Valenciano-Catalano province of
Spain (Costa & Boira 1981, Alcaraz et al. 1989, Géhu 1998, Rivas-Martinez et al. 2011).
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134. Limonietum angustebracteati-gerardiani (Costa & Boira 1981) stat. nov. prov.
Holotypus: Tab. 3, rel. 4, Costa & Boira (1981).

Syn.: Artemisio gallicae-Limonietum angustebracteati subass. limonietosum girardiani Costa &
Boira 1981, Anales Jard. Bot. Madrid 38(1):241.

Characteristic _and differential species: Limonium girardianum (Guss.) Fourr. and Limonium
angustebracteatum Erben.

Phytosociological table: From Costa & Boira (1981), Tab. 3, 2 (3-4) rel., sub Artemisio gallicae-
Limonietum angustebracteati subass. limonietosum girardiani

Char. ass.: Limonium girardianum (II).

Char. all. and ord.: Limonium angustebracteatum (1I).

Char. class: Limbarda crithmoides subsp. longifolia (11), Sarcocornia lagascae (1).

Other species: Plantago crassifolia (11), Suaeda spicata (11).

Structure and ecology: This association replaces the Artemisio gallicae-Limonietum angustebracteati,
in stands with more sandy soils. Physiognomically, it is characterized by the dominance of
Limonium girardianum.

Geographical distribution: This association is distributed in the Valenciano-Catalano province of
Spain (Valencia, Costa & Boira 1981).

135. Limonio angustebracteati-Lygeetum sparti (Costa & Boira 1981) stat. nov. prov.
Holotypus: Tab. 3, rel. 6, Costa & Boira (1981).

Syn.: Artemisio gallicae-Limonietum angustebracteati subass. lygeetosum sparti Costa & Boira 1981,
Anales Jard. Bot. Madrid 38(1):241.

Characteristic and differential species: Lygeum spartum L. and Limonium angustebracteatum Erben.

Phytosociological table: From Costa & Boira (1981), Tab. 3, 3 (5-7) rel., sub Artemisio gallicae-
Limonietum angustebracteati subass. lygeetosum spartii

Char. ass.: Lygeum spartum (I11).

Char. all. and ord.: Limonium angustebracteatum (111), Artemisia gallica (II).

Char. class: Limbarda crithmoides subsp. longifolia (11l), Arthrocnemum macrostachyum (1),
Aeluropus littoralis ().

Other species: Plantago crassifolia (11), Suaeda spiacta (1), Parapholis filiformis (1), Lagurus ovatus
(D.

Structure and ecology: This association is similar to Artemisio gallicae-Limonietum angustebracteati,
which grows on soils with the percentage of gypsum increases. Physiognomically, it is
characterized by the dominance of Lygeum spartum.

Geographical distribution: This association is distributed in the Valenciano-Catalano province of
Spain (Valencia, Costa & Boira 1981).

136. Limonietum caesio-supini Alcaraz, P. Sanchez & De la Torre 1989, Doc. Phytosoc. 11:257.
Holotype: Tab. 1, rel. 1, Alcaraz et al. (1989).

Syn.: Atriplici portulacoidi-Limonietum caesii O. Bolos 1967, Real Acad. Cienc. Artes Barcelona 38
(1): 32 (Art. 37).

Characteristic and differential species: Limonium caesium (Girard) Kuntze and Limonium supinum
(Girard) Pignatti.

Phytosociological table: From Alcaraz et al. (1989), Tab. 1, 8 rel.
Char. ass: Limonium supinum (III).
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Char. all.: Limonium angustebracteatum (V), Limonium eugeniae (111), Limonium caesium (I11).

Char. ord. and class: Halimione portulacoides (111), Limonium cossonianum (I11), Limonium
latebracteatum (11), Arthrocnemum macrostachyum (11), Limbarda crithmoides subsp. longifolia
(D, Sarcocornia lagascae (1), Spergularia media (1), Frankenia corymbosa (1).

Other species: Juncus maritimus (1), Dittrichia viscosa (1), Suaeda vera (1), Plantago coronopus ().

Structure and ecology: This association occurs on highly salt-rich soils with low or no humidity and
not subjected to flooding, with salt efflorescence during drying-out periods. Physiognomically, it
is characterized by the dominance of Limonium supinum and Limonium caesium. From a
bioclimatic viewpoint, this vegetation falls within the thermo and meso-Mediterranean bioclimatic
belt with arid upper to dry lower ombrotype.

Geographical distribution: This association is distributed in the Alicantino and Setabense provinces
of Spain (Alcaraz et al. 1989, Peinado et al. 1992, Garcia-Fuentes et al. 2001).

137. Limonietum angustebracteato-delicatuli Rivas-Martinez & Alcaraz in Alcaraz 1984, Flora
Veg. NE Murcia: 186.

Holotypus: Tab.13, rel. 8, Alcaraz Ariza (1984).

Characteristic and differential species: Limonium eugeniae Sennen and Limonium delicatulum
(Girard) Kuntze

Phytosociological table: From Alcaraz Ariza (1984), Tab. 13, 11 rel.

Char. ass: Limonium delicatulum (V), Limonium eugeniae (II).

Char. all. and ord.: Limonium angustebracteatum (IV), Limonium caesium (IIl), Limonium
cossonianum (11), Limonium salsuginosum (I).

Char. and class: Limbarda crithmoides subsp. longifolia (II).

Other species: Suaeda vera (1V), Artemisia herba-alba (11), Frankenia webbii (1), Phragmites
australis (1), Atriplex galuca (1), Atriplex halimus (1), Plantago coronopus (1), Anabasis articulata
(D, Dittrichia viscosa (1), Polypogon maritimus (1), Dorycnium pentaphyllum (1), Plantago
crassifolia (1).

Structure and ecology: This association occurs in the less raised surfaces of the salt marshes with
highly salty and sandy soils not subjected to flooding. Physiognomically, it is characterized by
Limonium delicatulum, Limonium angustebracteatum, and Limonium caesium. This vegetation is
replaced by the Frankenio corymbosae-Arthrocnemetum macrostachyii in the lower surfaces of
salt marshes.

Geographical distribution: This association is distributed in the Murciano-Almeriense sector of Spain
(Alcaraz 1984, Alcaraz et al. 1989, Peinado et al. 1992, Garcia-Fuentes et al. 2001, Rivas-Martinez
etal. 2011, Asensi et al. 2017)

138. Limonio caesio-Lygeetum sparti Rivas-Martinez & Alcaraz in Alcaraz 1984, Flora Veg. NE
Murcia: 188

Holotypus: Tab. 14, rel. 1, Alcaraz Ariza (1984).

Syn.: Limonio caesii-Lygeetum sparti Rivas Mart. et Alcaraz in Alcaraz 1984 subass. lepidietosum
cardamines de la Torre 2000, Anales de Biologia 22:106.

Characteristic and differential species: Limonium caesium (Girard) Kuntze and Lygeum spartum L.

Phytosociological table: From Alcaraz Ariza (1984), Tab. 14, 6 rel.

Char. ass: Limonium caesium (V).

Char. all. and ord: Lygeum spartum (V), Limonium angustebracteatum (111), Limonium eugeniae (1),
Limonium cossonianum (I).

Char. and class: Limonium delicatulum (1V), Frankenia corymbosa (1).
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Other species: Sedum sediforme (1), Suaeda vera (11), Asparagus stipularis (I).

Structure and ecology: This association occurs in saline stands with very dry and chalky soils, affected
by a deeper groundwater level than those of the Limonietum angustebracteato-delicatuli.
Physiognomically, it is dominated by the occurrence of Lygeum spartum, growing together with
several Limonium species, such as Limonium caesium, L. eugeniae, L. angustebracteatum, L.
delicatulum and L. cossonianum.

Geographical distribution: This association is distributed in the Murciano-Alicantino sector of Spain
(Alcaraz Ariza 1984, Alcaraz et al. 1989, Peinado et al. 1992, Rivas-Martinez et al. 2011).

139. Limonietum caesio-tournefortii Rigual 1968, Collect. Bot. (Barcelona) 7(2): 981, corr. Alcaraz
Ariza 1984, Flora Veg. NE Murcia: 188

Lectotypus: Tab. 4, rel 1, Rigual Magallon (1968), hoc loco.

Syn.: Limonietum caesio-delicatuli subass. typicum Rigual 1968, Collect. Bot. (Barcelona) 7(2): 981
(Art. 10, 34c); Limonietum caesio-delicatuli subass. typicum Rigual 1972, Publ. Inst. Est.
Alicantinos ser. 2, 1:132.

Characteristic and differential species: Limonium tournefortii (Girard) Erben and Limonium caesium
(Girard) Kuntze.

Phytosociological table: From Rigual Magallon (1968), Tab. 4, 5(1-5) rel., sub Limonietum caesio-
delicatuli subass. typicum

Char. ass: Limonium tournefortii (V).

Char. all. and ord.: Lygeum spartum (V), Limonium latebracteatum (V), Limonium furfuraceum (I1I),
Limonium caesium (1).

Char. class: Halimione portulacoides (V), Suaeda braun-blanquetii (V), Limbarda crithmoides
subsp. longifolia (IV), Thinopyrum acutum (II).

Other species: Plantago crassifolia (IV), Atriplex glauca (1V), Tamarix gallica (1V), Plantago
coronopus (1I1), Frankenia webbi (11), Juncus maritimus (11), Dactylis hyspanica (11), Cynodon
dactylon (1), Filago pyramidata (11), Phragmites communis (11), Artemisia barrelieri (I).

Structure and ecology: This association grows in the small salty depressions on moderately silt
Triassic marls. Physiognomically, this vegetation constitutes dense grasslands dominated by
Lygeum spartum, growing together with Limonium tournefortii, L. caesium, L. latebracteatum and
L. furfuraceum.

Geographical distribution: This association is distributed in the Alicantino sector of Spain (Rigual
Magallon 1968, 1972, Costa & Boira 1981, Garcia-Fuentes et al. 2001, Rivas-Martinez et al.
2011).

140. Limonio angustebracteati-Gypsophiletum tomentosae Peinado & Martinez-Parras 1983,
Lazaroa 4: 136, corr. Peinado & Martinez-Parras in Alcaraz, Sanchez Gomez & De la Torre 1988,
Doc. Phytosoc. 11: 256.

Holotypus: Tab. 2, rel. 1, Peinado & Martinez-Parras (1983)

Syn.: Gypsophiletum perfoliatae sensu Rigual non Br.-Bl. & O. Bolos 1958; Limonio delicatuli-
Gypsophiletum tomentosae Peinado & Martinez-Parras 1983, Lazaroa 4: 136 (Art. 43).

Characteristic and differential species: Limonium angustebracteatum FErben and Gypsophila
tomentosa L.

Phytosociological table: From Alcaraz Ariza (1984), Tab. 2, 11 rel., sub Limonio delicatuli-
Gypsophiletum tomentosae
Char. ass: Gypsophila tomentosa (V).
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Char. all. and ord.: Limonium angustebracteatum (V), Limonium supinum (IV), Limonium
latibracteatum (IV), Lygeum spartum (1V).

Char. and class: Spergularia media (111), Thinopyrum elongatum (II).

Other species: Puccinellia fasciculata (1), Plantago crassifolia (1), Sphenopus divaricatus (1),
Juncus maritimus (1), Lotus preslii (1), Lactuca saligna (I).

Structure and ecology: This association grows in salt marshes on soils with a high salt content with a
certain tendency towards hydromorphy in winter. Physiognomically, this vegetation is
characterized by the occurrence of several Limonium species, such as L. supinum, L. majus, L.
latebracteatum etc. This plant community was attributed to the Gypsophiletum perfoliatae, which
differs in the occurrences of the endemic species Limonium angustebracteatum and L. supinum.

Geographical distribution: This association is distributed in the Baetic-Levantine sector of Spain
(Alcaraz et al. 1989, Géhu 1998, Rivas-Martinez et al. 2011), and Granada territories (Garcia-
Fuentes et al. 2001).

141. Limonio insigni-Lygeetum sparti Alcaraz, P. Sanchez & De la Torre 1989, Doc. Phytosoc.
11:258

Holotypus: Tab. 2, rel. 1, Alcaraz et al. (1989).
Characteristic and differential species: Limonium insigne (Coss.) Kuntze and Lygeum spartum L.

Phytosociological table: From Alcaraz et al. (1989), Tab. 2, 6 rel.

Char. ass.: Limonium insigne (V).

Char. all. and ord.: Lygeum spartum (V), Limonium cossonianum (1).

Char. class: Sarcocornia lagascae (11), Arthrocnemum macrostachyum (1) Frankenia corymbosa (1).
Other species: Suaeda vera (11), Atriplex glauca (11), Phragmites australis (1), Lycium intricatum (I).

Structure and ecology: This association constitutes grassland, occurring on surfaces with soils that
are low humid and have low salt concentration. Physiognomically, it is characterized by the
dominance of Lygeum spartum, growing together with Limonium insigne. From a bioclimatic
viewpoint, it falls within the semi-arid-to-dry thermo-Mediterranean belt.

Geographical distribution: This association is distributed in the Murciano-Almeriense sector of Spain
(Alcaraz et al. 1989, Peinado et al. 1992, Garcia-Fuentes et al. 2001, Rivas-Martinez et al. 2011).

142. Senecioni auriculae-Limonietum furfuracei Rigual 1968 nom. mut. in Rivas-Martinez et al.
2011, Itinera Geobot. 18(1): 209

Lectotypus: Tab. 3, rel. 1, Rigual Magallon (1968) hoc loco.

Syn.: Senecio-Limonietum furfuracei Rigual 1968, Collect. Bot. (Barcelona) 7(2): 981; Senecio
majoris-Limonietum furfuracei Rigual 1972, Publ. Inst. Est. Alicantinos ser. 2, 1:129 (Art. 45).

Characteristic and differential species: Jacobaea auricula (Bourg. ex Coss.) Pelser and Limonium
furfuraceum (Lag.) Kuntze.

Phytosociological table: From A Rigual Magallon (1968), Tab 3, 12 rel., sub Senecio-Limonietum
furfuracei

Char. ass.: Jacobaea auricula subsp. auricula (V).

Char all. and ord.: Limonium furfuraceum (V), Lygeum spartum (V), Limonium cossonianum (II),
Limonium caesium (I1), Limonium ovalifolium (II).

Other species: Helianthemum racemosum (V), Launaea fragilis (V), Helichrysum decumbens (V),
Asteriscus maritimus (V), Teucrium pumilum (IV), Centaurea aspera (1V), Plantago crassifolia
(IV), Triplachne nitens (IV), Atractylis humilis (111), Dactylis hispanica (111), Helianthemum
fruticosa (111), Crithmum maritimum (II1), Anthyllis terniflora (1), Parapholis incurva (1),
Plantago albicans (11), Herniaria fruticosa (1), Limonium echioides (1).
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Structure and ecology: This association constitutes grasslands dominated by Lygeum spartum, which
occurs on subsaline soils of chalky-marl substrates. Physiognomically, it is characterized by the
occurrences of Jacobaea auricula subsp. auricula, Limonium furfuraceum, Limonium caesium,
etc. The association is replaced by the Gypsophilo tomentosae-Limonietum dichotomi when there
are higher levels of humidity in the soil during the summer, showing lower salinity.

Geographical distribution: This association is exclusively distributed in the Manchego sector of Spain
(Alicante and Murcia, Rigual Magallon 1968, 1972, Costa & Boira 1981, Rivas-Martinez & Costa
1984, Géhu 1998, Garcia-Fuentes et al. 2001, Rivas-Martinez et al. 2011).

DO. Limonion pruinosi Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. 21:52
Hypersaline scrub plant communities in supratidal, non-inundated sandy habitats of the semi-desert
regions of East North Africa and Israel.

Holotypus: Suaedo vermiculatae—Limoniastretum monopetali Brullo & Furnari 1990 corr. hoc loco

Syn.: Tetraeno albae-Arthrocnemion macrostachyi Géhu, Arnold, Géhu-Franck & Apostolides ex de
Foucaul 2021, Carnets Bot. 59:14, p.p.; Salsolion tetrandae Géhu & Biondi 1995, Fitosociologia
30:205 p.p.

Characteristic and differential species: Limonium pruinosum (L.) Chaz., Frankenia syrtica (Maire &
Weiller) Brullo & Furnari

Structure and ecology: This alliance groups the halophilous plant communities mainly localized on
the edges of salt marshes, often occupying extensive surfaces.

Geographical distribution: This syntaxon is distributed in the inland and coastal salt marshes of East
North Africa and Israel territories.

143. Limonio pruinosi-Juncetum rigidi ass. nov. prov.
Holotypus: Tab. 2, rel. 5, Tadros (1953).

Syn.: Junceto-Schoenetum Tadros 1953, Vegetatio 4(2):109, nom. inval. (Art. 3f); Juncetum arabici
(Tadros 1953) Vanden Bergen 1979, Bull. Soc. Royale Bot. Belgique 112(1):58, nom inval. (Art. 2b);
Juncetum rigidi Vanden Bergen 1979 corr. Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21: 49 (Art. 31).

Characteristic and differential species: Juncus rigidus Desf. and Limonium pruinosum (L.) Chaz.

Phytosociological table: From Tadros (1953), Tab. 2, 12 (1-12) rel, sub. Junceto-Schoenetum

Char. ass.: Juncus rigidus (V).

Char. all. and ord.: Limonium pruinosum (IV), Limoniastrum monopetalum (111), Lygeum spartum
D.

Char. class: Sarcocornia fruticosa (IV), Halimione portulacoides (111), Limbarda crithmoides subsp.
longifolia (11I).

Other species: Plantago crassifolia (IV), Sporobolus virginicus (111), Frankenia laevis (11), Suaeda
vera (1), Sphenopus divaricatus (1), Lolium rigidum (11), Parapholis incurva (1), Polypogon
monspeliensis (1), Cynodon dactylon (1), Lyceum europaeum (1), Echium sericeum ().

Structure and ecology: This vegetation occurs in the sebchets with more or less humid sandy soils,
even in the summer. Physiognomically, this vegetation is characterized by the dominance of
Juncus rigidus (=Juncus arabicus). 1t is a less halophilous and more hygrophilous aspect of the
Arthrocnemo macrostachyii-Halocnemetum cruciati, with which it is generally in catenal contact.
Previously, it was described by Tadros (1953) as Junceto-Schoenetum, but according to Art. 3f of
the ICPN, this name represents an illegitimate name since Schoenus nigricans in the
phytosociological table is absent. Later, Vanden Bergen (1979), noting the illegitimacy of the
name, proposed Juncetum arabici (Tadros 1953) as a new name, but he relied on an illegitimate
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name thus, Juncetum arabici must be rejected. Therefore, it is provisionally proposed as a new
association, namely Limonio pruinosi-Juncetum rigidi, since no valid name is available in the
literature. Tadros (1953) included this association in the Plantaginion crassifolia, an alliance of
Juncetea maritimi, but due to its ecology, it is more properly attributed to Limonion pruinosi.

Geographical distribution: This association association is distributed in Libya (Brullo & Furnari
1990), and Egypt (Tadros 1953).

144. Arthrocnemo meridionalis-Limoniastretum monopetali Tadros 1953, Vegetatio 4(2):110 corr.
hoc loco

Lectotypus: Tab. 4, rel. 31, Tadros (1953) hoc loco.
Syn.: Arthrocnemo glauci-Limoniastretum monopetali Tadros 1953, Vegetatio 4(2):110.

Characteristic and differential species: Arthrocnemum meridionale (Ramizer et al.) de la Fuente et al.
and Limoniastrum monopetalum (L.) Boiss.

Phytosociological table: From Tadros (1953), Tab. 4, 12 (26-37) rel.,, sub Arthrocnemo-
Limoniastretum monopetali

Char ass.: Arthrocnemum meridionale (V).

Char. all. and ord.: Limoniastrum monopetalum (V), Limonium pruinosum (II).

Char. class: Halocnemum cruciatum (1V), Halimione portulacoides (1), Juncus rigidus (II),
Limbarda crithmoides subsp. longifolia (1I).

Other species: Sphenopus divaricatus (1V), Cressa cretica (111), Suaeda vera (111), Frankenia hirsuta
(IT), Mesembryanthemum nodiflorum (11), Parapholis incurva (Il), Sporobolus virginicus (II),
Plantago crassifolia (1), Bupleurum semicompositum (I).

Structure and ecology: This association grows in the salt marshes with sandy and less saline solis. It
prefers the raised rocky stands with eroded and washed-away surfaces. Physiognomically, it is
characterized by large shrubs of Limoniastrum monopetalum, growing together with Halocnemum
cruciatum and Arthrocnemum meridionale.

Geographical distribution: This association was surveyed in the North Egypt (Tadros 1953, Tadros
& Atta 1958).

145. Limonio pruinosi-Schoenetum nigricantis (Tadros 1953) Brullo & Furnari 1990, Boll. Acc.
Gioenia Sci. Nat. Catania 21:52

Lectotypus: Tab. 2, rel 13, Tadros (1953) hoc loco.
Syn.: Schoenetum aegyptiacum Tadros 1953, Vegeatio 4(2): 109 (Art. 34).

Characteristic and differential species: Schoenus nigricans L. and Limonium pruinosum (L.) Chaz.

Phytosociological table: From Tadros (1953), Tab. 2, 5 (13-17) rel., sub Schoenetum aegyptiacum

Char ass.: Schoenus nigricans (V).

Char. all. and ord.: Limonium pruinosum (V), Limoniastrum monopetalum (I).

Char. class: Sarcocornia fruticosa (IV), Juncus rigidus (IV), Limbarda crithmoides subsp. longifolia
(III), Halimione portulacoides (1), Frankenia hirsuta (11), Lygeum spartum (11).

Other species: Plantago crassifolia (V), Sporobolus virginicus (IV), Suaeda vera (11), Lolium rigidum
(D, Parapholis incurva (1).

Structure and ecology: This association occurs in scattered patches between the Limonio pruinosi-
Juncetum rigidi, localizing in the lower parts with more humid soils. The stands colonized by this
vegetation are characterized by a sandy layer covering the limestone rock. Physiognomically, it is
characterized by the occurrence of Schoenus nigricans, growing together with Limonium
pruinosum.
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Geographical distribution: This association was surveyed in the North Egypt (Tadros 1953).

146. Limonio pruinosi-Salicornietum fruticosi Tadros 1953, Vegeatio 4(2):112 nom. mut. and inv.
Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat. Catania 21:52

Lectotypus: Tab. 5, rel. 38, Tadros (1953) hoc loco.

Syn.: Salicornieto fruticosae-Staticetum pruinosae Tadros 1953, Vegeatio 4(2):112 (Art. 42, 45, 48);
Salicornieto-Limonietum pruinosae Tadros & Atta 1958, Vegeatio 8(3):137.

Characteristic and differential species: Limonium pruinosum (L.) Chaz. and Sarcocornia fruticosa
(L.) A.J.Scott.

Phytosociological table: From Tadros (1953), Tab. 5, 5 (38-32) rel., sub Salicornieto fruticosae-
Staticetum pruinosae subass. of Atriplex portulacoides

Char. ass.: Sarcocornia fruticosa (V).

Char. all. and ord.: Limonium pruinosum (IV), Limoniastrum monopetalum (11), Lygeum spartum (I).

Char. class: Halimione portulacoides (V), Juncus rigidus (II), Limbarda crithmoides subsp.
longifolia (I1).

Other species: Plantago crassifolia (V), Sphenopus divaricatus (1), Frankenia hirsuta (1), Suaeda
vera (Il), Sporobolus virginicus (1), Parapholis incurva (1), Phragmites australis ().
Mesembryanthemum nodiflorum (1).

Structure and ecology: This association grows in salt marshes with highly sandy clayey soils with
higher humidity percentages. Physiognomically, it is characterized by the occurrence of
Sarcocornia fruticosa, Limonium pruinosum, and Juncus rigidus. This vegetation occupies the
raised surfaces of Arthrocnemo meridionalis—Halocnemetum cruciati.

Gegraphical distribution: This association was surveyed in Egypt (Tadros 1953, Tadros & Atta 1958).

147. Zygophylletum albi Tadros 1953, Vegeatio 4(2):112
Lectotypus: Tab. 5, rel. 49, Tadros (1953) hoc loco.

Syn.: Ass. of Zygophyllum album Tadros 1953, Vegeatio 4(2):112; Zygophyllum album Tadros &
Atta 1958, Vegeatio 8(3):137.

Characteristic and differential species: Zygophyllum album L.f.

Phytosociological table: From Tadros (1953), Tab. 5, 4 (47-50) rel., Ass. of Zygophyllum album

Char. ass.: Zygophyllum album (1V).

Char. all. and ord.: Lygeum spartum (1), Limonium pruinosum (1), Limoniastrum monopetalum (I).

Char. class: Halocnemum cruciatum (II).

Other species: Atriplex halimus (111), Sphenopus divaricatus (1), Salsola vermiculata (1), Frankenia
hirsuta (1), Suaeda vera (I).

Structure and ecology: This association grows in salt marshes with sandy soils that are less salty and
humid. Physiognomically, it is characterized by the occurrence of Zygophy!llum album and replaces
the Arthrocnemo meridionalis-Limoniastretum monopetali on the more raised surfaces.

Geographical distribution: This association was surveyed in Egypt (Tadros 1953, Tadros & Atta
1958).

148. Salsoletum tetrandrae Tadros & Atta 1958, Vegetatio 8(3): 141
Lectotypus: Tab. 3, rel. 28, Tadros & Atta (1958) hoc loco.

Syn.: Zygophyllo albi-Salsoletum tetrandrae (Tadros & Atta 1958) Géhu, Arnold, Géhu-Franck &
Apostolides 1992, Coll. Phytosoc. 19: 632 (Art. 29c¢).
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Characteristic and differential species: Caroxylon tetrandrum (Forssk.) Akhani & Roalson

Phytosociological table: From Tadros & Atta (1958), Tab. 3, 8 rel.

Char. ass.: Caroxylon tetrandrum (V).

Char. all. and ord.: Limoniastrum monopetalum (11), Limonium pruinosum (11), Lygeum spartum (1).

Char. class: Salicornia fruticosa (1).

Other species: Frankenia hirsuta (1I1), Plantago coronopus (111), Atriplex haliums (I111), Suaeda
pruinosa (1), Suaeda vera (11), Thymelea hirsuta (11), Cutandia egyptiaca (11), Anthemis cotula
(D, Sphenopus divaricatus (1), Haplophillum tuberculatum (1), Traganum nutatum (1), Sporobolus
virginicus (1), Asphodelus microcarpus (11), Herniaria hemistemon (1), etc.

Structure and ecology: This association occurs in the raised edges of dry salt depressions with organic
matter content in the soil. Physiognomically, it is characterized by the occurrence of Caroxylon
tetrandrum, growing together with other halophlous species such as Limoniastrum monopetalum
and Limonium pruinosum.

Geographical distribution: This association was surveyed in the Egypt (Tadros & Atta 1958, Géhu et
al. 1992a, Géhu 1998).

149. Suaedo vermiculatae—Limoniastretum monopetali Brullo & Furnari 1990, Boll. Acc. Gioenia
Sci. Nat. Catania 21:57 corr. hoc loco

Holotypus: Tab. 6, rel 2, Brullo & Furnari (1990).

Syn.: Suaedo vermiculatae—Limoniastretum maji Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21:57 (Art. 43).

Characteristic and differential species: Suaeda vermiculata Forssk. ex J.F.Gmel. and Limoniastrum
monopetalum (L.) Boiss.

Phytosociological table: From Brullo & Furnari (1990), Tab 6, 15 rel., sub Suaedo—Limoniastretum
maji

Char. ass.: Suaeda vermiculata (V).

Char. all. and ord.: Limoniastrum monopetalum (V), Limonium pruinosum (IV), Frankenia syrtica
(I00), Limonium virgatum (I).

Char. class: Arthrocnemum meridionale (V), Halocnemum cruciatum (111), Triglochin barrelieri (II),
Sarcocornia fruticosa (1), Aeluropus lagopoides (1), Sarcocornia alpini (1), Juncus ridigus (1),
Halimione portulacoides (1), Limbarda crithmoides subsp. longifolia (1).

Other species: Sphenopus divaricaus (1V), Polypogon monspeliensis (IV), Sonchus oleraceus (111),
Mesembryanthemum nodiflorum (1), Spergularia marina (1), Parapholis incurva (11),
Centaurium pulchellum (I1), Filago mareotica (1), Sonchus bulbosum (1), Bupleurum
semicompositum (1), Hornungia procumbens (1), Frankenia pulverulenta (1), Phalaria paradoxa
(@.

Structure and ecology: This vegetation occurs in the outermost edges of the sebchets on soils not
subject to submersion or flooded only for short periods, with saline efflorescence on the surface.
Physiognomically, it is characterized by the dominance of Limoniastrum monopetalum and Suaeda
vermiculata.

Geographical distribution: This association was surveyed in Cyrenaica (Brullo & Furnari 1990).

150. Arthrocnemo meridionalis-Limonietum teuchirae Brullo & Furnari 1990, Boll. Acc. Gioenia
Sci. Nat. Catania 21:60 corr. hoc loco

Holotypus: Tab. 7, rel. 9, Brullo & Furnari (1990)

Syn.: Arthrocnemo glauci-Limonietum teuchirae Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21:60
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Characteristic and differential species: Arthrocnemum meridionale (Ramizer et al.) de la Fuente et al.
and Limonium teuchirae Brullo

Phytosociological table: From Brullo & Furnari (1990), Tab. 7, 15 rel, sub Arthrocnemo-Limonietum
teuchirae

Char. ass.: Limonium teuchirae (V).

Char. all. and ord.: Limonium pruinosum (V), Limoniastrum monopetalum (V), Frankenia syrtica
(110).

Char. class: Arthrocnemum meridionale (V), Sarcocornia alpini (1V), Limonium virgatum (III),
Halocnemum cruciatum (111), Halimione portulacoides (111), Aeluropus lagopoides (1).

Other species: Sphenopus divaricatus (IV), Frankenia pulverulenta (111), Parapholis incurva (11),
Parapholis filiformis (I11), Polypogon monspeliensis (1), Sphenopus ehrenbergii (1), Hornungia
procumbens (1), Mesembryanthemum nodiflorum (1), Spergularia marina (1), Schenkia spicata (1).

Structure and ecology: This association grows in the sebchets on silty-clayey soils, very superficial,
covering calcarenitic substrates, which generally emerge with rocky outcrops. Physiognomically,
it is characterized by the occurrence of Limonium teuchirae, an endemic species limited to these
stands. It is interposed in a belt between the Arthrocnemo macrostachyii-Halocnemetum
strobilacei and the Suaedo vermiculatae—Limoniastretum monopetali. This vegetation is linked to
raised surfaces flooded only for short periods. It differs from Suaedo vermiculatae—
Limoniastretum monopetali because it has more halophilous and xeric ecological requirements
since it prefers purely rocky soils covered with saline encrustations on the surface.

Geographical distribution: This association was surveyed in the Cyrenaica (Brullo & Furnari 1990).

151. Atriplici glaucae—Salsoletum tetragonae Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21:60 corr. hoc loco

Holotypus: Tab. 8, rel 7, Brullo & Furnari (1990)

Syn.: Atriplici stylosae—Salsoletum tetragonae Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21:60 (Art. 43)

Characteristic and differential species: Atriplex glauca L. and Salsola tetragona Delile

Phytosociological table: From Brullo & Furnari (1990), Tab 8, 8 rel, sub Atriplici stylosae—Salsoletum
tetragonae

Char. ass.: Salsola tetragona (V), Atriplex glauca (V).

Char. all. and ord.: Suaeda vermiculata (V), Limonium pruinosum (V), Limoniastrum monopetalum
(IV), Frankenia syrtica (II).

Char. ord. and class: Arthrocnemum meridionale (111), Aeluropus lagopoides (1), Halimione
portulacoides (1), Triglochin barrelieri (1), Spergularia media (I).

Other species: Sphenopus divaricatus (V), Mesembryanthemum nodiflorum (V), Parapholis incurva
(ITT), Chenolea arabica (111), Anabasis articulata (111), Trigonella maritima (111), Bupleurum
semicompositum (I1I), Deverra tortuosa (1), Anacyclus monanthos subsp. cyrtolepidioides (1),
Carrichtera annua (1), Gymnocarpos arabicus (II), Schismus pulverulenta (11), Frankenia
pulverulenta (1), Hordeum marinum (1), Spergularia marina (1), Suaeda vera (1).

Structure and ecology: This association occurs in the outermost raised belt of sebchets on calcareous
or calcarenitic soils, usually not subject to submersion. In fact, it makes contact towards the outside
with the steppe communities of the Pegano-Salsoletea. Physognomically, it is characterized by the
occurrences of Salsola tetragona and Atriplex glauca, the most thermo-xerophilous halophytes
among those present in the area. The presence of some species typical of pre-desert areas, such as
Chenolea arabica, Anabasis articulata, Deverra tortuosa, etc., highlights a marked edaphic aridity
of these habitats.

Geographical distribution: This association was surveyed in Cyrenaica (Brullo & Furnari 1990)
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152. Lygeo spartii-Darnielletum longifoliae Brullo & Furnari 1990, Boll. Acc. Gioenia Sci. Nat.
Catania 21:63

Holotypus: Tab. 9, rel. 3, Brullo & Furnari (1990).
Syn.: Ass. of Lygeum spartum Tadros 1953, Vegetatio 4(2): 122, nom. nud. (Art. 46).

Characteristic and differential species: Lygeum spartum L., Anabasis articulata (Forssk.) Moq., and
Darniella longifolia (Forssk.) Brullo

Phytosociological table: From Brullo & Furnari (1990), Tab. 9, 8 rel.

Char. ass.: Darniella longifolia (V), Anabasis articulata (V).

Char. all. and ord: Lygeum spartum (V), Limonium pruinosum (V), Suaeda vermiculata (I1I),
Limoniastrum monopetalum (I11), Frankenia syrtica (11).

Char. class: Spergularia munbyana (1).

Other species: Erodium hirtum (V), Bupleurum semicompositum (V), Trigonella maritima (V),
Sphenopus divaricatus (V), Plantago coronopus (1V), Spergularia marina (IV), Hordeum
marinum (IV), Matthiola pumila (IV), Reichardia tingitana (1V), Salsola delileana (1V), Lycium
intricatum (111), Chlamydophora tridentata (111), Trisetaria macrochaeta (111), Thymbra capitata
(III), Pseudorlaya pumila (1), Reamuria vermiculata (1), Carrichtera annua (11), Desmazeria
philistaea (11), Centaurea alexandrina (1), Polypogon monspeliensis (1), Mesembryanthemum
nodiflorum (1).

Structure and ecology: In less xerophilous edaphic conditions, the Atriplici glaucae—Salsoletum
tetragonae is replaced in the sebchets by the Lygeo spartii-Darnielletum longifoliae. Floristically,
it is differentiated by the occurrence and dominance of Lygeum spartum and Darniella longifolia,
which are exclusive of these stands. This vegetation replaces the Suaedo vermiculatae—
Limoniastretum monopetali in the more raised surfaces with rocky substrate, represented mainly
by calcarenites, covered by a very superficial silty layer.

Geographical distribution: This association was surveyed in Cyrenaica (Brullo & Furnari 1990) and
Egypt (Tadros 1953).

153. Salsolo tetrandrae-Limoniastretum monopetali Géhu, Arnold, Géhu-Franck & Apostolides
1992, Coll. Phytosoc. 19:632

Holotypus: Tab. 17, rel. 2, Géhu et al. (1992).

Characteristic and differential species: Caroxylon tetrandrum (Forssk.) Akhani & Roalson and
Limoniastrum monopetalum (L.) Boiss.

Phytosociological table: From Géhu et al. (1992), Tab. 17, 4 rel.

Char. ass.: Caroxylon tetrandrum (11I),

Char. all. and ord.: Limoniastrum monopetalum (1V), Limonium pruinosum (1), Nitraria retusa (1).

Char. ord. and class: Sarcocornia fruticosa (1V), Zygophyllum album (11), Halocnemum cruciatum
(1), Limbarda crithmoides subsp. longifolia (I).

Other species: Frankenia hirsuta (IV), Atriplex halimus (1), Suaeda pruinosa (1), Anabasis articulata
(D), Sporobolus virginicus (1).

Structure and ecology: This association occurs in the edges surrounding the coastal lagoon
depressions with salt sandy soils rich in organic material and flooded for a short time.
Physiognomically, it is characterized by the occurrences of Caroxylon tetrandrum and
Limoniastrum monopetalum.

Geographical distribution: This association was surveyed in the East Egypt (Géhu et al. 1992a).
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D10. Triglochino barrelieri-Limonion glomerati Biondi, Diana, Farris & Filigheddu 2001,
Fitosociologia 38(2): 42.

Sardinian thermo-Mediterranean coastal saline dwarf scrub with several endemic Limonium species.
Holotypus: Limonietum narbonensi-glomerati Biondi, Diana, Farris & Filigheddu 2001

Characteristic and differential species: Limonum glomeratum (Tausch) Erben, Limonium oristanum
Alf.Mayer, Limonium laetum (Nyman) Pignatti, Limonium pseudolaetum Arrigoni & Diana,
Limonium insulare (Bég. & Landi) Arrigoni & Diana, Limonium pulviniforme Arrigoni & Diana.

Structure and ecology: The halophilous Sardinian endemic plant communities are dominated by
species of Limonium genus, comprising hemicryptophytes and chamaephytes. The associations
referred to this alliance are characterized by the occurrences of endemic Limonium species, which
mainly colonize the depressions behind the dunes and peristagnals flooded in the winter months
on silty-sandy soil. They can form mosaics with other plant communities growing on generally
silty-clayey soils, poorly drained, and flooded for more or less prolonged periods by salty waters.

Geographical distribution: This syntaxon is distributed exclusively in the salt marshes of Sardinia
(Biondi et al. 2001).

Habtitat references: See order.

154. Limonietum narbonensi-glomerati Biondi, Diana, Farris & Filigheddu 2001, Fitosociologia
38(2): 38.

Holotypus: Tab. 1, rel. 9, Biondi et al. (2001a).

Characteristic and differential species: Limonium glomeratum (Tausch) Erben and Limonium
narbonense Mill.

Phytosociological table: From Biondi et al. (2001a), Tab 1, 14 rel.

Char. ass. and all.: Limonium glomeratum (V), Limonium narbonense (IV).

Char. ord. and class: Halimione portulcoides (IV), Triglochin barrelieri (111), Sarcocornia fruticosa
(III), Thinopyrum elongatum (I1), Limbarda crithmoides subsp. longifolia (I11), Arthrocnemum
meridionale (1), Puccinellia festuciformis s.l. (1), Limoniastrum monopetalum (1), Limonium
virgatum (I).

Other species: Sporobolus virginicus (1), Frankenia laevis (1), Plantago coronopus (1), Morea
sisyrinchium (1), Juncus acutus (1), Juncus maritimus (I).

Structure and ecology: This association occurs in raised surfaces with sandy and gravelly soils.
Physiognomically, it is characterized by the dominance of Limonium glomeratum, an endemic
species of Sardinia, usually growing together with L. narbonense. This vegetation is in contact
with the halophilous grassland belonging to the Juncetea maritima class in the stands that are more
flooded.

Geographical distribution: This association was recorded from north-east Sardinia (Biondi et al. 2001,
Biondi & Bagella 2005).

155. Limonietum laeti-glomerati Biondi, Filigheddu, Farris 2001, Fitosociologia 38(2), Suppl. 2: 23
Holotypus: Tab. 19, rel. 1, Biondi et al. (2001b).

Characteristic and differential species: Limonium glomeratum (Tausch) Erben and Limonium laetum
(Nyman) Pignatti.

Phytosociological table: From Biondi et al. (2001b), Tab. 19, 20 rel.
Char. ass. and all.: Limonium glomeratum (V), Limonium laetum (V).
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Char. ord. and class: Halimione portulacoides (IV), Limonium narbonense (IV), Sarcocornia
fruticosa (IV), Thinopyrum elongatum (1), Triglochin barrelieri (1), Arthrocnemum meridionale
(), Sarcocornia alpini (1), Limbarda crithmoides subsp. longifolia (I).

Other species: Juncus acutus (I1), Sporobolus virginicus (1), Parapholis incurva (1), Frankenia
laevis (1), Limonium acutifolium (1). Carex exstensa (1), Schoenus nigricans (1), Plantago
crassifolia (1), Plantago coronopus (1), Lotus cytisoides (1), Daucus carota (1), Cynodon dactylon
(@.

Structure and ecology: This association occurs in the more elevated xeric stands of the salt marshes
with gravelly soils. Floristically, it is dominated by the occurrence of Limonium lateum, growing
together with another endemic species, i.e., Limonium glomeratum.

Geographical distribution: This association was recorded from north-west Sardinia (Biondi et al.
2001).

156. Limonietum pseudolaeti-glomerati Biondi, Diana, Farris & Filigheddu 2001, Fitosociologia
38(2): 39

Holotypus: Tab. 2, rel. 1, Biondi et al. (2001a).

Characteristic and differential species: Limonium glomeratum (Tausch) Erben and Limonium
pseudolaetum Arrigoni & Diana

Phytosociological table: From Biondi et al. (2001a), Tab. 2, 7 rel.

Char. ass. and all.: Limonium glomeratum (V), Limonium pseudolaetum (V).

Char. ord. and class: Halimione portulacoides (V), Triglochin barrelieri (V), Sarcocornia fruticosa
(IV), Arthrocnemum meridionale (1), Limbarda crithmoides subsp. longifolia (1), Thinopyrum
elongatum (1), Limonium dubium (I).

Other species: Sporobolus pungens (IV), Plantago bellardi (111), Juncus acutus (11), Frankenia laevis
(D), Limonium tenuifolium (1) Plantago coronopus (1).

Structure and ecology: This association occurs in salt retro-dunal depression with more gravelly soils.
Floristically, it is dominated by the occurrence of Limonium pseudolaetum, growing together
Limonium glomeratum and Triglochin barrelieri.

Geographical distribution: This association was recorded from center-west Sardinia (Biondi et al.
2001).

157. Limonietum insularis-glomerati Biondi, Diana, Farris & Filigheddu 2001, Fitosociologia 38(2):
39

Holotypus: Tab. 4, rel. 2, Biondi et al. (2001a).

Characteristic and differential species: Limonium glomeratum (Tausch) Erben and Limonium insulare
(Bég. & Landi) Arrigoni & Diana.

Phytosociological table: From Biondi et al. (2001a), Tab 4, 8 rel.

Char. ass. and all.: Limonium glomeratum (V), Limonium insulare (V).

Char. ord. and class: Sarcocornia fruticosa (IV), Cynomorium coccineum (IV), Halimione
portulacoides (IV), Arthrocnemum meridionale (111), Thinopyrum elongatum (111), Triglochin
barrelieri (111), Limonium virgatum (11), Limonium bellidifolium (1), Halocnemum cruciatum (1),
Limbarda crithmoides subsp. longifolia (I).

Other species: Asparagus aphyllus (11), Morea sisyrinchium (1), Sporobolus virginicus (1), Suaeda
vera (1), Limonium sulcitanum (1), Plantago crassifolia (I).

Structure and ecology: This association occurs in the salt retro-dunal depressions with clayey soils.
Floristically, it is dominated by the occurrence of Limonium insulare, growing together with
Limonium glomeratum.
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Geographical distribution: This association was recorded from south-west Sardinia (Biondi et al.
2001).

158. Plantagino crassifoliae-Limonietum oristani Biondi, Diana, Farris & Filigheddu 2001,
Fitosociologia 38(2): 39

Holotypus: Tab. 3, rel. 3, Biondi et al. (2001a).

Characteristic and differential species: Limonium oristanum Alf.Mayer and Plantago crassifolia
Forssk.

Phytosociological table: From Biondi et al. (2001a), Tab. 3, 7 rel.

Char. ass.: Limonium oristanum (V), Plantago crassifolia (IV).

Char. all.: Limonium glomeratum (V).

Char. ord. and class: Limonium virgatum (V), Triglochin barrelieri (V), Sarcocornia fruticosa (IV),
Halimione portulacoides (1V), Thinopyrum elongatum (11), Limbara crithmoides subsp. longifolia
(I1), Limonium narbonense ().

Other species: Juncus acutus (V), Sporobolus virginicus (V), Sonchus bulbosus (V), Asparagus
aphyllus (1), Thymelea hirsuta (11), Frankenia laevis (11).

Structure and ecology: This association occurs on humid salty retrodunal depressions not subjected
to flooding. Floristically, it is characterized by the dominance of Limonium oristanum, which
grows together with Plantago crassifolia. This vegetation, quite rich in halophytes, is localized
along the sandy belts that separate the lagoons from the sea and are in contact with the
psammophilous plant communities.

Geographical distribution: This association was recorded from the west center coastal of Sardinia
(Biondi et al. 2001).

159. Artemisio densiflorae-Limonietum pulvineformis Biondi, Diana, Farris & Filigheddu 2001,
Fitosociologia 38(2): 39.

Holotypus: Tab. 5, rel. 3, Biondi et al (2001a).

Characteristic and differential species: Limonium pulviniforme Arrigoni & Diana and Artemisia
densiflora Viv.

Phytosociological table: From Biondi et al. (2001a).

Char. ass.: Limonium pulviniforme (V), Artemisia densiflora (IV).

Char. all.: Limonium glomeratum (IV).

Char. ord. and class: Sarcocornia fruticosa (V), Limbarda crithmoides subsp. longifolia (V),
Halimione portulacoides (111), Limonium narbonense (I11).

Other species: Sporobolus virginicus (V), Juncus acutus (IV), Plantago coronopus (1l), Schoenus
nigricans (1), Juncus maritimus (1), Carex extensa ().

Structure and ecology: This association grows on flat surfaces with sandy loamy soil subjected often
to flooding. Physiognomically, it is characterized by the dominance of the endemics Artemisia
densiflora and Limonium pulviniforme. Due to submersion by brackish water, organic materials
are deposited on the surfaces, and therefore, this vegetation tends to be quite sub-nitrophilous.

Geographical distribution: This association was recorded from north Sardinia (Biondi et al. 2001).

160. Halimiono portulacoidis-Limoniastretum monopetali Biondi, Brugiapaglia, Farris, Filigheddu
& Secchi 2004, Fitosociologia 41(1) Suppl. 1: 128.

Holotypus: Tab. 7, rel. 8, Biondi et al. (2004).
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Characteristic and differential species: Limoniastrum monopetalum (L.) Boiss., Limonium
glomeratum (Tausch) Erben and Halimione portulacoides (L.) Aellen.

Phytosociological table: From Biondi et al. (2004), Tab. 7, 23 rel.

Char. ass.: Limoniastrum monopetalum (V).

Char. all.: Limonium glomeratum ().

Char. ord. and class: Halimione portulacoides (IV), Arthrocnemum meridionale (1V), Puccinellia
festuciformis s.1. (I1), Thinopyrum elongatum (11), Sarcocornia fruticosa (I).

Other species: Juncus acutus (11), Cynosurus echinatus (I).

Structure and ecology: This association grows in salt marshes with salty sandy soils due to canals that
flow deeply and allow salt supply by moderate floodings of surfaces. Floristically, it is characterized
by the dominance of Limoniastrum monopetalum and Halimione portulacoides and differentiated by
the occurrence of Puccinellia festuciformis and Thinopyrum elongatum. This vegetation is in catenal
contact with the halonitrophilous and aridophilous association of Cynomorio coccinea-Halimionetum
portulacoidis and with the grasslands of Juncetea maritimi class, which grow on constantly wet sandy
soils. Due to its ecology and the occurrence of Limonium glomeratum, this association can be
included in this alliance.

Geographical distribution: This association is localized in the salt marsh of Sardinia (Biondi et al.

2004, unpublished relevés of S. Brullo).

D11. Halimiono portulacoidis-Artemision santonici de Foucault 2021, Carnets Bot. 59:6
Halophilous plant shrub communities of coastal saltmarshes of northwestern Turkey.

Holotypus: Halimionio portulacoidis-Artemisietum santonici Géhu & Uslu 1989

Characteristic and differential species: Artemisia santonicum L., Limonium gmelinii (Willd.) Kuntze

Structure and ecology: This alliance groups the plant communities frequently dominated by
chamaephytic shrubs. The associations belonging to this syntaxon show a poorly floristic set with the
apparent absence of Sarcocornia alpini and Arthrocnemum macrostachyum. Currently, the syntaxon
includes one association that shows relationships to the plant communities of the East-Mediterranean
regions as the Limonio narbonensis-Artemision caerulescens. Therefore, it deserves inclusion in a
distinct alliance due to its ecological requirements, as proposed by de Foucault (2021).

Geographical distribution: This alliance is localized in the salt marshes of northwestern Turkey.

161. Halimiono portulacoidis-Artemisietum santonici Géhu & Uslu 1989, Phytocoenologia
17(4):491

Holotypus: Tab. 22, rel 5, Géhu & Uslu (1989).

Characteristic and differential species: Halimione portulacoides (L.) Aellen, Artemisia santonicum
L., Limonium gmelinii (Willd.) Kuntze

Phytosociological table: From Géhu & Uslu (1989), Tab. 22, 9 rel.

Char. ass. and all.: Artemisia santonicum (V), Limonium gmelini (I1I).

Char. ord. and class: Sarcocornia fruticosa (V), Halimione portulacoides (V), Puccinellia
festuciformis subsp. lagascana (IV), Aeluropus littoralis (111), Thinopyrum elongatum (I11),
Limonium virgatum (11).

Other species: Juncus maritimus (IV), Juncus acutus (I11), Limonium sp. (I1), Galatella tripolium (1I).

Structure and ecology: This association occurs in the coastal salt marshes along the edges with sandy
salt soils periodically flooded. Physiognomically, it is characterized by the occurrences Halimione
portulacoides and Artemisia santonicum. This latter species is a typical plant of the Pannonian salt
steppes, and it is a member of various plant communities of salt-affected soils. Additionally, this
vegetation can be considered an eastern geographic vicariant of the associations characterized by
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Artemisia caerulescens from the North-Western Mediterranean area. It is in catenal contact with
the Salicornietum fruticosae, an association linked to lower soils and more humidty.

Geographical distribution: This association is localized in the coastal salt marshes of northwestern
Turkey (Géhu & Uslu 1989).
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Conclusions

The investigations that led to this syntaxonomic treatment of Euro-Mediterranean halophilous
vegetation linked to salt marshes have highlighted that these habitats are characterized by many
halophilous perennial species, which find their optimal growth conditions here. From a
phytosociological viewpoint, the plant communities in these peculiar wetlands usually belong to the
Salicornieta fruticosae class. Regarding the distribution of this class, it is noteworthy to highlight that
it is mainly distributed in the coastal territories of the Mediterranian and Atlantic Europe, except the
Iberian Peninsula and North Africa, where it is represented by plant communities also in the
continental areas. According to literature data, the Salicornietea fruticosae class is replaced in the
continental salt habitats of central and eastern Europe by the Festuco-Puccinellietea Sod ex Vicherek
1973, while in East Europe and Central Asia is replaced by Kalidietea foliati Mirkin et al. ex
Rukhlenko 2012.

Based on this arrangement within this class can be recognized 4 distinct orders, 22 alliances, and 161
associations, as illustrated in Figure 6, based on ecological and floristic differences.

4
Orders

22
Alliances

161 Associations

Fig. 6 — Syntaxa surveyed.

According to the findings, within the Salicornietea fruticosae significant changes have been made
compared to other syntaxonomic schemes present in the literature. In fact, this study proposes several
new syntaxa and nomenclatural changes, including 27 corrected names, 25 lectotypes, 21 new
associations, 5 new status, 3 modified names, 5 new status, and one new alliance (Figure 7).
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lectotypus 25

alliancianova 1

nomen inversum 3
status novus 5
nomina correcta 27
associatio nova 21
HOmMen novum 5

Fig. 7 — Phytosociological nomenclatural changes presented in the Salicornietea fruticosae class review.

Based on analyzed data (Figure 8), it has been found that Spain (21%) has the highest percentage of
associations, followed by Italy (18%), Tunisia (11%), France (9%), and Portugal and Greece (5%).
Some countries show a lower percentage, possibly due to the limited data availability, occurrence of
salt marshes, or fieldwork. Finally, there needs to be more information regarding the vegetation that
thrives in salt marshes in Albania, Turkey, Egypt, Montenegro, and some East Mediterranean
territories, including Lebanon, Syria, and Jordan.

Distribution of the Salicornietea fruticosae class (political boundaries)

Powered by Bing
© GeoNames, Microsoft, OpenStreethMap, TomTom

Fig. 8 — Geographical distribution percentage of the associations surveyed.

115



The smallest territories always had a small number of alliances, while the largest units had
significantly more. Relatively large and medium-sized territorial units on the Spain, Italian Peninsula,
France, Cyprus had many alliances. It is noteworthy that Sicily, Sardinia, and Corsica, despite their
relatively small size, have a considerable number of alliances in total. Conversely, territories such as
Algeria, Libya, and Egypt have fewer alliances than one might expect from their size (Figure 9).
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Fig. 9 - Relationship between the number of alliances and the log10- transformed area of surveyed territories.
The red line corresponds to an RMA linear model (intercept = -8.87; slope =2.81).

Salt marshes are essential ecosystems with a peculiar vegetation type, providing several ecosystem
services. However, salt marshes are also one of the most threatened ecosystems in the world,
especially climate change and human pressure. In order to protect these habitats, it is crucial to
improve our knowledge of this vegetation type in order to take steps to mitigate the threats it faces.
Therefore, these phytosociological studies can be used to develop more effective conservation
strategies for these fragile ecosystems.
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Syntaxonomical scheme

SALICORNIETEA FRUTICOSAE Br.-Bl. & Tx. ex A. & O. de Bolos in A. de Bolos 1950
A. Salicornietalia fruticosae Br.-Bl. 1933
A1l. Salicornion fruticosae Br.-Bl. 1933
1. Salicornietum fruticosae Br.-Bl. 1933
2. Limonio cossoniani-Sarcocornietum lagascae M.A. Alonso & De la Torre 2002, corr.
Rufo, de la Fuente & Sanchez-Mata 2016
3. Junco subulati-Sarcocornietum fruticosae (Brullo & Furnari 1976) Brullo & Furnari 1990
4. Aeluropo littoralis-Sarcocornietum fruticosae Br.-Bl. in Br.-Bl., Roussine & Negre 1952
5. Limonietum narbonensis-Sarcocornietum fruticosae (Pignatti 1953, Arch. Bot. 29:72)
nom. nNov. prov.
6. Limonio halophili-Sarcocornietum fruticosae ass. nov. prov.
7. Limonio aegusae-Sarcocornietum fruticosae ass. nov. prov.
8. Suaedo vermiculatae-Sarcocornietum fruticosae ass. nov. prov.
9. Puccinellio festuciformis-Aeluropetum littoralis Géhu & Costa in Géhu et al. 1984
10. Puccinellio festuciformis-Halimionetum portulacoidis Géhu, Biondi, Géhu-Franck & M.
Costa 1992
11. Limonio aegaei-Halimionetum portulacoidis ass. nov. prov.
12. Elymo atherici-Limonietum tommasinii Pellizzari, Merloni & Piccoli 2004 corr. hoc loco
13. Limonio gmelini-Aeluropetum littoralis Géhu, Géhu-Franck & Arnold-Apostolides 1986
14. Puccinellio festuciformis-Juncetum subulati Géhu, Biondi, Géhu-Franck & Arnold-
Apostolides 1986
A2. Inulion longifoliae Brullo & Furnari 1990 corr. Brullo, C.Brullo, Cambria & Giusso 2020
15. Agropyro elongati-Inuletum longifoliae (Br.-B1.1933) Br-Bl. in Br.-Bl., Roussine &
Negre 1952 corr. Brullo, C.Brullo, Cambria & Giusso 2020
16. Agropyro scirpei-Inuletum longifoliae Brullo in Brullo et al. 1988 corr. Brullo, C.Brullo,
Cambria & Giusso 2020
17. Limonio aegei-Elytrigetum scirpeae ass. nov. prov.
18. Festuco arundinaceae-Agropyretum pungentis Brullo in Brullo et al. 1988
19. Limonio halophili-Limbardetum longifoliae ass. nov. prov.
A3. Arthrocnemion glauci (Rivas-Martinez in Rivas-Martinez et al. 1980) Rivas-Martinez &
Costa 1984
20. Arthrocnemetum glauci Br.-Bl. 1933
21. Arthrocnemetum meridionalis ass. nov. prov.
22. Cynomorio coccinei-Arthrocnemetum meridionalis ass. nov. prov.
23. Cynomorio coccineae-Halimionetum portulacoidis Biondi 1992
24. Frankenio corymbosae-Arthrocnemetum macrostachyi Rivas-Martinez, Alcaraz,
Belmonte, Cantd & Sanchez-Mata 1984,
25. Inulo longifoliae-Arthrocnemetum glauci (Fontes 1945) Géhu & Géhu-Franck 1977 corr.
hoc. loco
26. Arthrocnemo meridionalis-Juncetum subulati Brullo & Furnari 1976 corr. Tavilla et al.
2023
27. Limonio vulgaris-Juncetum subulati J.C. Costa, Neto, T. Almeida & Lousa in J.C. Costa
et al. 2009
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28. Limonio angustibracteati-Arthrocnemetum machrostachyi ass. nov. prov.
29. Zygophyllo fontanesii-Arthrocnemetum macrostachyi Fernandez & Santos 1984
30. Limonio bellidifolii-Arthrocnemetum macrostachyi (Sciandrello & Tomaselli 2014) stat.
nov. prov.
31. Halimiono portulacoidis-Arthrocnemetum meridionalis Barbagallo, Brullo & Furnari
1990 corr. hoc loco
32. Aeluropo lagopoidis-Limonietum intermedi Bartolo, Brullo, Miniss. & Spamp. 1990
33. Limonio etrusci-Arthrocnemetum macrostachyi ass. nov. prov.
34. Limonietum virgato-meyerii ass. nOv. prov.
35. Junco rigidi-Arthrocnemetum meridionalis (Géhu & Géhu-Franck 1992) stat. nov. and
corr. hoc loco
36. Limonio lilybaei-Limoniastretum monopetali Brullo & Di Martino 1974 corr. Brullo &
Furnari 1990 nom. invers. hoc loco.
A4. Arthrocnemo macrostachyi-Halocnemion strobilacei (Oberdorfer 1952) nom. nov. prov.
37. Arthrocnemo glauci-Halocnemetum strobilacei Oberdofer 1952
AS. Halocnemion cruciati (Géhu & Costa in Géhu et al. 1984) Biondi, Casavecchia, Estrelles
& Soriano 2013
38. Zygophyllo albi-Arthrocnemetum meridionalis Géhu & Géhu-Franck 1992 corr. hoc loco
39. Arthrocnemo meridionalis—Halocnemetum cruciati Biondi, Casavecchia, Estrelles &
Soriano 2013 corr. hoc loco.
40. Frankenio corymbosae-Halocnemetum cruciati Rivas-Martinez, Alcaraz, Belmonte,
Canto & Sanchez-Mata 1984 corr. Biondi et al. 2013
41. Halocnemo cruciati-Salicornietum fruticosae Géhu, Arnold, Géhu-Franck, Apostolides
1992 corr. hoc loco.
42. Zygophyllo albi-Suaedetum pruinosae Géhu, Arnold, Géhu-Franck & Apostolides 1992
43. Cornulaco monacanthae-Zygophylletum albi Géhu, Arnold, Géhu-Franck & Apostolides
ass. NOV prov.
44. Halocnemio cruciati-Juncetum rigidi ass. nov. prov.
AG6. Limonion ferulacei (Pignatti 1952) Beeftink 1968
45. Limonio ferulacei-Salicornietum fruticosae Pignatti 1952, nom. invers. propos.
Sciandrello 2020
46. Limonio conferti-Arthrocnemetum meridionalis Barbagallo, Brullo & Furnari 1990 corr.
hoc loco
47. Limonium neapolensis-Artrocnemetum meridionalis Barbagallo, Brullo & Furnari 1990
corr. hoc loco
48. Limoniatro monopetali-Lygeetum sparti Pignatti 1952
49. Limonio densiflori-Limoniastretum monopetali Pignatti 1953 corr. hoc loco
50. Limonio alleizzettii-Limoniastretum monopetali Pignatti 1952 corr. hoc loco
51. Limonio dubii-Lygetum spartii Brullo & Di Martino 1974 corr. Brullo & Furnari 1990
A7. Suaedion verae Brullo & Furnari 1990
52. Suaedetum verae Emberger & Régnier 1926 corr. hoc loco
53. Asparagus horridi-Suaedetum verae O.Bolos & Molinier 1958 nom. nov. prov.
54. Halimiono portulacoidis-Suaedetum verae (Molinier & Tallon 1970) Géhu et al. 1984
55. Agropyro pycnanthi-Suaedetum verae Géhu 1976 corr. Bueno & Prieto in Bueno 1997
56. Cistancho phelypaeae-Suadetum verae Géhu & Géhu-Franck ass. nov. prov.
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57. Frankenio corymbosae-Suaedetum verae Alonso & De la Torre 2002
58. Cynomorio coccineae-Salsoletum tetrandrae Géhu & Géhu-Frank ass. nov. prov.
59. Polygono equisetiformis-Suaedetum verae Géhu, Costa, Biondi, Peris & Arnold ass. nov.
prov.
60. Limonio delicatuli- Suaedetum verae Quezel 1965 corr. hoc loco
61. Zygophyllo fontanesii-Suaedetum verae Biondi, Allegrezza, Taffetani, Wildpret, De La
Torre 1994
B. Sarcocornio pruinosae-Halimionetalia portulacoidis Rufo, de la Fuente & Sanchez-Mata 2016
B1. Halimionion portulacoidis Géhu 1976
62. Salicornietum perennis Br.-Bl. 1933 nom. corr. hoc loco
63. Puccinellio maritimae-Sarcocornietum pruinosae Géhu 1976 corr. Rufo, de la Fuente &
Sanchez-Mata 2016
64. Sarcocornio pruinosae-Halimionetum portulacoidis Géhu 1975 corr. hoc loco.
65. Cistancho phelypaeae-Sarcocornietum pruinosae Géhu 1975 corr. Rufo, de la Fuente,
Sanchez Mata 2016
66. Puccinellio ibericae-Sarcocornietum perennis J.C. Costa in J.C. Costa, Lousd &
Espirito-Santo 1997 corr. & nom inv. Rivas-Martinez et al. 2002
67. Halimiono portulacoidis-Salicornietum perennis (Fernandez Galvan & A. Santos 1984)
Del Arco, Izco & O. Rodriguez 2017
68. Limonio canariensis-Sarcocornietum perennis (Fernandez Galvan & A. Santos 1984)
nom. Nov. prov.
69. Halimionetum portulacoidis Kiihnholtz-Lordat 1927 nom. mut. Rivas-Martinez & col.
2011
70. Sarcocornio perennis-Limonietum vulgaris Bueno & F. Prieto in Bueno 1997
71. Halimiono portulacoidis-Puccinellietum foucaudii Lahondére ass. nov. prov.
72. Puccinellio foucaudii-Sarcocornietum perennis Lahondére ass. nov. prov.
B2. Sarcocornion alpini (Rivas-Martinez et al. 1990) Brullo et al. 2002
73. Limonio bellidifolio-Sarcocornietum alpini (Kiihnholtz-Lordat 1923) nom. nov. prov.
74. Halimiono portulacoidis-Sarcocornietum alpini Rivas-Martinez & Costa 1984
75. Aeluropo lagopoidis-Sarcocornietum alpini Brullo in Brullo et al. 1988 corr. Barbagallo
et al. 1990
76. Junco subulati-Sarcocornietum alpini Brullo & Sciandrello in Giusso et al. 2008
77. Puccinellio lagascanae-Sarcocornietum alpini ass. nov. prov.
78. Aeluropo littoralis-Sarcocornietum alpini ass. nov. prov.
C. Arthrocnemo macrostachyi-Suaedetalia braun-blanquetii Rufo, Fuente & Sanchez Mata 2016
C1. Suaedion braun-blanquetii Br.-Bl. & O. Bolos 1958 corr. Rivas-Martinez et al. 1991
79. Suaedetum braun-blanquetii Br.-Bl. 1936 corr. Rivas-Martinez et al. 1991
80. Puccinellio caespitosae-Sarcocornietum carinatae Castroviejo & Cirujano 1980 corr.
Rufo, de la Fuente & Sanchez Mata 2016
81. Limonio ruizii-Sarcocornietum carinatae Rivas-Martinez, Cantd6 & Sanchez-Mata in
Rivas-Martinez et al. 2002 corr. Rufo, de la Fuente & Sanchez Mata 2016
82. Puccinellio caespitosae-Arthrocnemetum macrostachyi Castroviejo & Cirujano 1980,
corr. Rivas-Martinez et al. 2002
83. Puccinellio caespitosae-Suaedetum braun-blanquetii Rivas-Martinez & Costa 1984 corr.
Rivas-Martinez et al. 2002
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84. Suaedo braun-blanquetii-Arthrocnemetum macrostachyi (Br.-Bl. & O. Bolos 1958)
Rivas-Martinez et al. 1991
C2. Sarcocornion hispanicae all. nov. prov.
85. Limonio majoris-Sarcocornietum hispanicae Lendinez, Marchal & Salazar 2012 corr.
Fuente, Rufo, Teijeiro & Sanchez-Mata 2013
86. Arthrocnemo macrostachyi-Sarcocornietum hispanicae Fuente, Rufo, Teijeiro &
Sanchez-Mata 2013
D. Limonietalia Br.-Bl. & O.Bolos 1958
D1. Limonion confusi (Br.-Bl. 1933) Rivas-Martinez & Costa 1984
87. Artemisietum gallicae Kithnholtz-Lordat 1923
88. Limonio auriculi-ursinifolii-Limoniastretum monopetali Br.-Bl. 1933 corr. de Foucault
2021
89. Salicornio fruticosae-Limoniastretum monopetali Emberger & Régnier 1926
90. Zygophyllo albi-Limonietum latebracteati Br.-Bl., Font Quer, G. Braun-Blanquet, Frey,
Jansen, & Moor 1936 corr. Rivas-Martinez, T.E. Diaz, Fernandez-Gonzalez, Izco, Loidi,
Lousa & Penas 2002
91. Limonietum gerardiano-virgati Géhu, Biondi, Géhu-Franck & M. Costa 1992
92. Limonio densissimi-Limoniastretum monopetali Pignatti 1953
93. Polygono equisetiformis-Limoniastretum monopetali Rivas-Martinez & Costa in Rivas-
Martinez, Costa, Castroviejo & E. Valdés 1980
D2. Limonio companyonis-Arthrocnemion macrostachyi de Foucault 2021
94. Inulo longifolia-Limonietum virgati Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998
corr. hoc. loco.
95. Limonietum virgato-ferulacei Llorens & Gil in Gil, Tébar & Llorens 1998
96. Artemisio gallicae-Limonietum alcudiane stat. nov. prov.
97. Limonietum antoni-llorensii-migjornensis Llorens, Gil & Tébar in Gil, Tébar & Llorens
1998
98. Limonietum magallufiano-boirae Llorens, Gil & Tébar in Gil, Tébar & Llorens 1998
99. Limonietum retuso-biflori Llorens 1986 corr. Rivas-Martinez et al. 2002
100. Frankenio pulverulentae-Limonietum grosii Llorens 1986
D3. Limonio narbonensis-Artemision caerulescens (Horvati¢ 1934) Brullo in Brullo et al. 2017
101. Limonio narbonensis-Artemisietum caerulescentis Horvati¢ 1934
102. Goniolimono dalmatici-Limonietum virgati Horvatic 1934 nom. inv. hoc loco.
103. Limonio etrusci- Artemisietum caerulescentis ass. nov. prov.
D4. Limoniatro guyoniani-Nitrarion retusae Br.-Bl. 1949
104. Nitrario retusae-Limoniastretum guyoniani Br.-Bl. 1949
105. Arthrocnemo meridionalis-Limonietum tunetani Barbagallo, Brullo & Furnari 1990
corr. hoc loco.
106. Aeluropo lagopoidis-Limonietum rubescentis Vanden Berghen 1979 corr. Barbagallo,
Brullo & Furnari 1990
107. Aeluropo lagopoidis-Limonietum cercinensis Barbagallo, Brullo & Furnari 1990
108. Arthrocnemo meridionalis-Limonietum thaenici Barbagallo, Brullo & Furnari 1990
corr. hoc. loco
109. Arthrocnemo meridionalis-Limonietum byzacii Barbagallo, Brullo & Furnari 1990 corr.
hoc. loco.
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110. Darniello tunetanae-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990
111. Salsolo tetragonae-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990
112. Limonio rubescentis-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990
113. Atriplici coriaceo-Limoniastretum monopetali Barbagallo, Brullo & Furnari 1990
114. Herniario hemistemono-Lygeetum sparti Barbagallo, Brullo & Furnari 1990
115. Piturantho tortuosi-Lygeetum sparti Géhu & Géhu-Franck 1992
116. Limonio tacapensis-Limoniastretum guyoniani Barbagallo, Brullo & Furnari 1990
117. Phragmito pungentii-Salicornietum fruticosae Quezel 1965 corr. hoc. loco
118. Zygophyllo cornuti-Salsoletum zygophyllae Quezel 1965 corr. hoc. loco
119. Zygophyllo geslini-Traganetum nudati Quezel 1965 corr. hoc. loco
120. Suaedo vermiculatae-Salsoletum foetidae Quézel 1965
121. Aeluropo lagopoidis-Juncetum arabici Géhu & Géhu-Franck 1992
D5. Limonion catalaunico-viciosoi Rivas-Martinez & Costa 1984
122.Gypsophiletum tomentosae Br.-Bl. & O.Bolos 1958 corr. Rivas-Martinez et al. 2002
123. Limonietum latebracteati Br.-Bl. & O.Bolos 1958 corr. M.A. Alonso & De la Torre
1999
124. Limonio viciosoi-Lygeetum sparti Laorga & Belmonte in Belmonte & Laorga 1987
D6. Limonion lanceolati-algarvensis J.C. Costa, Neto, Monteiro-Henriques, Arsénio, Portela-
Pereira, Caperta & Izco 2012
125. Limonietum lanceolati Arsénio, J.C. Costa, Neto & Monteiro Henriques in Neto,
Arsénio & J.C. Costa 2009
126. Myriolimo diffusi-Limonietum algarvensis J.C. Costa, Lousa, Caperta & Neto
127. Puccinellio tenuifoliae-Limonietum plurisquamati J.C. Costa, Neto & E. Pereira in J.C.
Costa et al. 2009 corr. Costa et al. 2012
128. Limonietum daveaui J.C. Costa, Caperta & Neto in J.C. Costa et al. 2012
D7. Lygeo sparto-Lepidion cardamines Rivas Goday & Rivas-Martinez ex Rivas-Martinez &
Costa 1984
129. Frankenio thymifolio-Limonietum latebracteati Castroviejo & Porta 1976 corr. M.A.
Alonso & De la Torre 1999, Lazaroa 20:117
130. Senecione castellano-Lygeetum sparti Rivas Goday & Rivas-Martinez in Rivas-
Martinez & Costa 1976 corr. De la Torre, M.A. Alonso & Vicedo 2000
131. Gypsophilo tomentoso-Limonietum dichotomi Rivas-Martinez & Izco, in Rivas-
Martinez & Costa 1976
132. Limonio quesadensi-Lygeetum sparti Garcia-Fuentes in Garcia-Fuentes et al. 2001
DS8. Lygeo sparto-Limonion furfuracei Rigual 1968
133. Artemisio gallico-Limonietum angustebracteati Costa & Boira 1981
134. Limonietum angustebracteati-gerardiani (Costa & Boira 1981) stat. nov. prov.
135. Limonio angustebracteati-Lygeetum spartii (Costa & Boira 1981) stat. nov. prov.
136. Limonietum caesio-supini Alcaraz, P. Sanchez & De la Torre 1989
137. Limonietum angustebracteato-delicatuli Rivas-Martinez & Alcaraz in Alcaraz 1984
138. Limonio caesio-Lygeetum sparti Rivas-Martinez & Alcaraz in Alcaraz 1984
139. Limonietum caesio-tournefortii Rigual 1968 corr. Alcaraz Ariza 1984
140. Limonio angustebracteati-Gypsophiletum tomentosae Peinado & Martinez-Parras 1983
corr. Peinado & Martinez-Parras in Alcaraz, Sanchez Gomez & De la Torre 1988
141. Limonio insigni-Lygeetum sparti Alcaraz, P. Sanchez & De la Torre 1989
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142. Senecioni auriculae-Limonietum furfuracei Rigual 1968 nom. mut. in Rivas-Martinez
etal. 2011
D9. Limonion pruinosi Brullo & Furnari 1990
143. Limonio pruinosi-Juncetum rigidi ass. nov. prov.
144. Arthrocnemo meridionalis-Limoniastretum monopetali Tadros 1953 corr. hoc loco
145. Limonio pruinosi-Schoenetum nigricantis (Tadros 1953) Brullo & Furnari 1990
146. Limonio pruinosi-Salicornietum fruticosi Tadros 1953, Vegeatio 4(2):112 nom. mut.
and inv. Brullo & Furnari 1990
147. Zygophylletum albi Tadros 1953
148. Salsoletum tetrandrae Tadros & Atta 1958
149. Suaedo vermiculatae—Limoniastretum monopetali Brullo & Furnari 1990 corr. hoc loco
150. Arthrocnemo meridionalis -Limonietum teuchirae Brullo & Furnari 1990 corr. hoc loco
151. Atriplici glaucae—Salsoletum tetragonae Brullo & Furnari 1990 corr. hoc loco
152. Lygeo spartii-Darnielletum longifoliae Brullo & Furnari 1990
153. Salsolo tetrandrae-Limoniastretum monopetali Géhu, Arnold, Géhu-Franck &
Apostolides 1992
D10. Triglochino barrelieri-Limonion glomerati Biondi, Diana, Farris & Filigheddu 2001
154. Limonietum narbonensi-glomerati Biondi, Diana, Farris & Filigheddu 2001
155. Limonietum laeti-glomerati Biondi, Filigheddu, Farris 2001
156. Limonietum pseudolaeti-glomerati Biondi, Diana, Farris & Filigheddu 2001
157. Limonietum insularis-glomerati Biondi, Diana, Farris & Filigheddu 2001
158. Plantagino crassifoliae-Limonietum oristani Biondi, Diana, Farris & Filigheddu 2001
159. Artemisio densiflorae-Limonietum pulvineformis Biondi, Diana, Farris & Filigheddu
2001
160. Halimiono portulacoidis-Limoniastretum monopetali Biondi, Brugiapaglia, Farris,
Filigheddu & Secchi 2004
D11. Halimiono portulacoidis-Artemision santonici de Foucault 2021
161. Halimiono portulacoidis-Artemisietum santonici Géhu & Uslu 1989
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