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ABSTRACT 
A study was carried out to identify some halophytes that naturally grow in the Mediterranean area, which could be utilized for ornamental 
purposes. The current investigation, based also on previous literature, showed about 172 suitable species in 30 families and 86 botanical 
genera. The Chenopodiaceae was found to be the largest family with 34 species. Within the genera, the most represented were Limonium 
and Atriplex (17 and 14 species, respectively). The most common life form was the herbaceous perennial (49%), the hydrohalophyte the 
most widespread habitat (about 40%). The characteristic lack of showy flowers in most of these halophytes, suggests the opportunity of 
using them to provide green areas with aesthetic features. The tolerance to saline environments allows these plants to be used in landscape 
restoration. Prostrate species such as Carpobrotus edulis, Mesembryanthemum crystallinum and M. nodiflorum seem to be of particular 
value not only for the spectacular blooming but also for their utilization such as groundcover. Future studies should be carried out in order 
to improve halophyte use with appropriate protocols for cultivation. 
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INTRODUCTION 
 
The use of native plants for green areas has been recently 
analyzed, in accordance with agronomical, political, social, 
cultural and ecological needs (Hitchmough 2004). As repor-
ted in the Brundtland Report (1987), the concept of sus-
tainability or the needs of the present without compromising 
the ability of future generations, is of increasing interest. 
Therefore terms like “sustainable landscape”, “environmen-
tal friendly landscape”, “xeriscape”, “xerogarden” and 
“wild garden” are becoming common (Franco et al. 2006). 
In this frame native plants have a more important role for 
their adaptability to both biotic and abiotic stress than their 
aesthetic features (Iles 2003; Savè 2009). Although interest 
in them has recently risen for restoring disturbed landscapes, 
controlling erosion, improving the aesthetic quality of 
various environments (urban, recreational areas, interior-
scapes, commercial sites) (Martinez-Sànchez et al. 2003; 
Savè 2009), they have been largely ignored in landscaping 
(Romano 2004). The growth of tourism in many developing 
countries and the expansion of cities in coastal areas justify 
further the use of species irrigated with marginal water, thus 
saving fresh water for human consumption. 

Amongst native plants halophytes play an important 
role for desert and coastal areas (Aronson 1985). The 
demand for landscaping plantings with low water require-
ment (Clark and Matheny 1998) and low cost management 
is increasing, and this has led to halophytes being used for 
revegetation or preserving soils with little plant cover. The 
use of native halophytes could also be promulgated for new 
green typologies (where salt stress is more accentuated) like 
roof gardens or living walls. There is potentially a large 
number of halophytes in the Mediterranean basin, which is 
considered one of the world’s major centres of plant bio-
diversity (Mèdail and Quèzel 1997). This theme received 
great attention because 2010 was the International Year of 
Biodiversity. 

The aim of the current investigation was to identify 
some halophytes, growing naturally in the Mediterranean 
area, which could be utilized for ornamental purpose. 

 

MATERIALS AND METHODS 
 
A plant list was created starting from the halophyte data base 
reported by Aronson (1989) which counts more than 1560 species 
in 550 genera and 117 families. All the native species of the Medi-
terranean environment that showed morphological or functional 
traits which might be of use for landscaping were included. For 
each species, the botanical family, life form, plant type, distribu-
tion and economic use provided originally by Aronson were con-
sidered. The scientific name and botanical family was checked 
with GRIN Taxonomy for Plant (USDA http://www.ars-grin.gov/ 
cgi-bin/npgs/html/taxecon.pl) and the International Plant Names 
Index (http://www.ipni.org/). For life form, plants were classified 
as annuals, chamaephytes (small shrub under 0.5 m average 
height), nano-chamaephytes (dwarf shrub under 0.25 m average 
height), geophytes, herbaceous perennials, perennial grasses, sea 
grasses, shrubs and trees (with an average height of 2 and 8 m). 

® 

Table 1 List of economic use codes utilizeda. 
Code Category Economic use 
0100 Food and drink Vegetable and fruits 
0111 Food and drink Uncooked vegetables 
0124 Food and drink Pickles 
0131 Food and drink Flour/meal 
0310 Food and drink Oilseed 
0410 Food and drink Salt and salt substitutes 
1700 Domestic products Thatching 
2100 Timber Fuel 
2110 Timber Fuel wood 
2310 Timber Poles 
3100 Forage Grazing 
3200 Forage Browse 
3300 Forage Fodder 
3320 Forage Silage 
4520 Land use Sand stabilization 
4850 Land use Salt-tolerant ornamental 
7500 Medical Respiratory system 
8131 Chemical Gum (including mucilages) 

aFrom SEPASAL database (Royal Botanical Garden, Kew, London) 
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Referring to plant type, the primary habitat in which a taxon is 
normally found in nature, plants were classed as chasmophytes 
(cliff-dwelling species), hydrohalophytes (species from temperate 
zone salt marshes), phreatophytes (deep-rooted plants that obtain 
water from a permanent ground supply or from the water table), 
psammophiles (sand loving plants commonly found in littoral 
strand or inland sand-fields), weedy (species with high degree of 
adaptability), xerophytes (sand-loving plants) and xerohalophytes 
(inland salt desert species). 

The distribution indicates the geographic distribution of each 
taxon, when “INTRO” is reported, it means that the taxon has 
been introduced and become naturalized. 

Concerning the economic use, the numerical code adapted 
comes from a version of SEPASAL (Survey of Economic Plants 
for Arid and Semi-Arid Lands) database Economic Use code deve-
loped by G. E. Wickens and co-workers at the Royal Botanic Gar-
dens, Kew, UK (Table 1). 
 
RESULTS AND DISCUSSION 
 
The importance of individuating halophytes adapted to 
saline environments is increasing for the development of 
the Mediterranean area (Choukr-Allah 1996). These species 
are commercially interesting since their potential salinity 
tolerance could be an important feature in reducing produc-
tion costs. Moreover, their use in revegetation could be 
useful for landscape recovery and biodiversity maintenance 
(Morales et al. 2001). 

In our study we identified 172 species, belonging to 30 
families and 86 botanical genera (Table 2). Every species 
reported in the list showed traits that might be of use in 
Mediterranean landscapes where salinity and scarcity of 
water resources are substantial problems, because they 
show resistance to salt and drought stress, high water use 
efficiency (Morales et al. 2000; Franco et al. 2002; Clary et 
al. 2004), with wide adaptability within the genera and spe-
cies (Sànchez-Blanco et al. 2002; Torrecillas et al. 2003). 
As expected the most representative family was the Cheno-
podiaceae (with 34 species), followed by the Poaceae (18 
species) and Plumbaginaceae (17 species). 

The Chenopodiaceae is the family with the largest num-
ber of halophytes; about 44% of the genera within the 
family have halophytic species (Flowers et al. 1986) which 
can accumulate large quantities of inorganic ions in their 
aerial tissues in response to increases in external salt con-
centration (Shekhawat 2006). In Table 2, the genus Atriplex 
(family Chenopodiaceae) is well represented with 14 spe-
cies, and most of them are used for saline soil desalinization 
and for increasing crop yield on soils with marginal salinity 
(Albaho and Green 2000). 

However, the best represented genus among those listed 
in Table 2 is Limonium in the family Plumbaginaceae (17 
species). It is known that in these species salts can be ex-
creted directly by leaf salt glands, such excretion represen-
ting an efficient way of avoiding the toxic accumulation of 
salts in the leaves (Batanouny et al. 1992). In addition, 
Morales et al. (2001) showed that wild genotypes, such as 
Limonium pectinatum, are more tolerant to high salt con-
centration (200 mM NaCl) than cultivated genotypes like 
‘Beltlaard’, due to a greater capacity to compartmentalise 
salts in the vacuole and regulation of toxic ions by excretion 
through salt glands. 

The most common life form listed in Table 2 is the her-
baceous perennial, with 49% of the species. About 40% of 
the identified plants (69 species) were hydrohalophytes, 
likely a consequence of the most widespread habitat, the 
temperate zone salt marshes, which are typical of the Medi-
terranean. Furthermore, the great biodiversity and environ-
mental characteristics that characterize the Mediterranean 
environment, allow a high number of halophytes grow, 
ensuring possible ornamental use. This is confirmed by the 
results obtained from the economic use: 40 species from the 
172 investigated are in fact utilized for ornamental purpose 
(land use category). Only 16 species are used for forage, 11 
species for vegetables and fruit, 4 species for timber, and 

few species for sand stabilization, medical and chemical 
purposes. The economic use has not been identified for 
about 100 species, highlighting the chance of their future 
use for ornamental landscaping. The plant characteristics 
that most of them lack showy flowers, suggest that they 
may best be used for their foliage. Given the increase of 
urban and peri-urban environments, the utilization of these 
halophytes, perhaps with few aesthetic features, is based on 
biological and physical concepts and horticultural principles 
of plant production, ecosystem and plant management in 
landscape settings and sociological aspects of plant/people 
interactions (Savè 2009). Halophytes are mainly suitable for 
restoration of disturbed landscapes, control of erosion and 
reduction of energy and water consumption. Therefore the 
prostrate species used as groundcover, like Carpobrotus 
edulis, Mesembryanthemum crystallinum and M. nodiflo-
rum, seem to be of particular interest. These species could 
be taken into consideration because they have a very attrac-
tive blooming, even for a short period of time. It is also 
remarkable that the majority of species in which ornamental 
characters have been reported, belong to the genus Limo-
nium. Intensive research programs to identify ornamental 
halophytes suited to arid environment are being developed 
in different parts of the world (Lieth 1999), and some spe-
cies including Limonium spp. are already grown commerci-
ally (Zia et al. 2008). 
 
CONCLUSIONS 
 
Our study highlighted the increasing importance of utilizing 
halophytes in landscaping and identified native species that 
are better suited for a sustainable environment. Future stu-
dies should be carried out in order to improve their use with 
appropriate protocol of cultivation. 
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Table 2 Botanical family, species, life form, plant type, origin, economic use and references of the investigated halophytesa. 
Botanical familyb Speciesb Life 

formc
Plant�
typed 

Origine Economic 
codef 

References 

Aizoaceae Carpobrotus edulis (L.) N. E. Br. HP Xero sAfrica, Intro: Cosm. 4850 Prescott and Venning 1984; 
Aronson et al. 1988 

Aizoaceae Disphyma crassifolium (L.) L. Bolus CH Psamm sAfrica, Intro: Australia, 
Europe 

4850 Prescott and Venning 1984; 
Aronson et al. 1988 

Aizoaceae Drosanthemum candens Schwantes HP Xero sAfrica, Intro: Australia, 
Europe 

4850 Tutin et al. 1964; Shomer-Ilan 
1985; Aronson et al. 1988 

Aizoaceae Mesembryanthemum crystallinum L. A Xero sAfrica, Intro: Med. 4850 Winter and Troughton 1978; 
Aronson et al. 1988 

Aizoaceae Mesembryanthemum nodiflorum L. A Xeroh Cosm. - Winter 1974 
Aizoaceae Tetragonia tetragonoides (Pall.) 

Kuntze 
HP Psamm Cosm. 4850 Aronson et al. 1988 

Apiaceae Ammi visnaga (L.) Lam. A Weedy wMed., Europe, Asia, 
NAmerica 

- Mason 1957; Tutin et al. 1964 

Apiaceae Crithmum maritimum L. HP Chas Med., Europe 4850 Tutin et al. 1964; Okusanya 1979; 
Aronson et al. 1988 

Apiaceae Eryngium maritimum L. A Psamm Med. 4850 Tutin et al. 1964; Martin 1969; 
Zohari 1972 

Apiaceae Ligusticum scoticum L. HP Chas nEurope - Tutin et al. 1964; Okusanya 1979
Apiaceae Oenanthe fistulosa L. HP Hyhal Europe 0131, 0310 Corre 1977 
Apiaceae Oenanthe lachenalii C. Gmel HP Hyhal seEurope - Martin 1969 
Asparagaceae Drimia maritima (L.) Stearn G Psamm Med. 4850 Feinbrun 1986; Aronson et al. 

1988 
Asteraceae Inula crithmoides L. HP Psamm Med. 4850 Dubuis and Simmonneau 1960; 

Okusanya 1979; Shomer-Ilan 
1985; Aronson et al. 1988 

Asteraceae Leontodon saxatilis Lam. HP Weedy Europe, Intro: California - Mason 1957 
Asteraceae Otanthus maritimus (L.) Hoffmanns. 

& Link 
HP Psamm Med. 4850 Feinbrun 1978; Shomer-Ilan 

1985; Aronson et al. 1988 
Asteraceae Tripolium pannonicum (Jacq.) 

Dobrocz. subsp. tripolium (L.) 
Greuter 

HP Hyhal Europe, Asia - Corre 1977; Corre 1985 

Brassicaceae Cakile edentula (Bigelow) Hook. A Psamm Europe, California - Tutin et al. 1964 
Brassicaceae Cakile maritima Scop. HP Psamm Cosm. 0111 Tutin et al. 1964 
Brassicaceae Cochlearia anglica L. HP Hyhal Europe - Tutin et al. 1964 
Brassicaceae Cochlearia danica L.  HP Weedy Europe - Shishkin 1936; Tutin et al. 1964
Brassicaceae Cochlearia officinalis L. HP Chas Europe, Intro: NAmerica - Tutin et al. 1964 
Brassicaceae Crambe maritima L. A Psamm Med. - Tutin et al. 1964; Aronson et al. 

1988 
Brassicaceae Lepidium cardamines L. A Hyhal wMed. - Tutin et al. 1964 
Brassicaceae Lepidium cartilagineum (J. C. 

Mayer) Thell. subsp. cartilagineum 
A Hyhal Europe - Tutin et al. 1964 

Brassicaceae Lepidium ruderale L. A Weedy Europe, NAmerica - Martin 1969 
Brassicaceae Lobularia maritima (L.) Desv. A Psamm Europe, wAsia - Tutin et al. 1964 
Caryophyllaceae Arenaria graveolens Schreb. A Psamm Med. - Dubuis and Simmonneau 1960 
Caryophyllaceae Cerastium glomeratum Thuill A Psamm Med. - Dubuis and Simmonneau 1960 
Caryophyllaceae Honckenya peploides (L.) Ehrh. HP Psamm Europe, Intro: NAmerica - Tutin et al. 1964; Barbour and De 

Jong 1977 
Caryophyllaceae Spergularia diandra (Guss.) Heldr. HP Weedy Med., Irano-Turanian and 

Saharo-Arabian regions 
- Quèzel 1965; Zohary 1966 

Caryophyllaceae Spergularia marina (L.) Griseb. A Weedy Cosm. - Dubuis and Simmonneau 1960; 
Mepham and Mepham 1985; 
Shomer-Ilan 1985 

Caryophyllaceae Spergularia rubra (L.) J. Presl & C. 
Presl 

A Weedy Med., Europe, Intro: 
Australia 

- Zohary 1966; Malcolm 1985; 
Mepham and Mepham 1985 

Chenopodiaceae Arthrocnemum parviflorum Lowe CHN Hyhal nAfrica, Med. - - 
Chenopodiaceae Atriplex argentea Nutt. A Hyhal wNAmerica, Intro: Europe 3200 Munz and Keck 1968; 

Henrickson 1977 
Chenopodiaceae Atriplex calotheca (Rafn) Fr. A Psamm Europe - Tutin et al. 1964 
Chenopodiaceae Atriplex cana C. A. Mey. CH Xeroh Europe, Asia 2110, 3300 Shishkin 1936; Tutin et al. 1964; 

Somers et al. 1979; Pasternak et 
al. 1980 

Chenopodiaceae Atriplex glabriuscula Edmondston CHN Psamm Europe - Tutin et al. 1964; Osmond et al. 
1980 

Chenopodiaceae Atriplex heterosperma Bunge A Weedy Eurasia - Shishkin 1936; Tutin et al. 1964; 
Osmond et al. 1980 

Chenopodiaceae Atriplex hortensis L. A Xero Cosm. 0111 Shishkin 1936; Tutin et al. 1964; 
Osmond et al. 1980 

Chenopodiaceae Atriplex littoralis L. A Psamm Cosm. 0111 Shishkin 1936; Osmond et al. 
1980 

Chenopodiaceae Atriplex nitens Schkuhr CHN Xero Asia, Intro: Europe, 
nAmerica 

- Osmond et al. 1980 
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Table 2 (Cont.) 
Botanical familyb Speciesb Life 

formc
Plant�
typed 

Origine Economic 
codef 

References 

Chenopodiaceae Atriplex portulacoides L. HP Hyhal Euro-Siberian and Med. 
regions 

4850 Shomer-Ilan 1985; Aronson et al. 
1988 

Chenopodiaceae Atriplex prostrata Boucher ex DC A Hyhal Europe, tempAmerica, 
Australia 

- Osmond et al. 1980; Wilson 1984

Chenopodiaceae Atriplex prostrata Phil var. longipes 
(Drejer) Meijden 

CHN Psamm Eurasia - Tutin et al. 1964 

Chenopodiaceae Atriplex rosea L. A Xero nAmerica, Med., Europe, 
Asia 

0124, 0410 Shishkin 1936; Osmond et al. 
1980 

Chenopodiaceae Atriplex tatarica L. A Weedy Europe - Tutin et al. 1964 
Chenopodiaceae Atriplex verrucifera M. Bieb. CH Hyhal Eurasia 3200 Shishkin 1936; Tutin et al. 1964
Chenopodiaceae Bassia hirsuta Hartmann A  Psamm Europe, Med. - Tutin et al. 1964; Corre 1985 
Chenopodiaceae Bassia hyssopifolia (Pall.) Kuntze A Weedy Europe, Asia, Intro: 

Australia 
- Tutin et al. 1964; Munz and Keck 

1968; Wilson 1984 
Chenopodiaceae Bassia scoparia (L.) A. J. Scott A Xero Europe, Asia, Intro: Cosm. 4850 Shishkin 1936; Munz and Keck 

1968 
Chenopodiaceae Bassia sedoides Asch. A Xero Europe - Tutin et al. 1964 
Chenopodiaceae Chenopodium botryodes Sm. A Weedy Europe, Intro: Cosm. - Tutin et al. 1964; Corre 1985 
Chenopodiaceae Halocnemum strobilaceum (Pall.) M. 

Bieb. 
CH Xeroh Med., Irano-Turanian and 

Saharo-Arabian regions, 
eAfrica, India 

4850 Shishkin 1936; Zohary 1972; 
Breckle 1983; Mepham and 
Mepham 1985 

Chenopodiaceae Halogeton sativus (L.) Moq. A Xeroh swMed. 0410 Tutin et al. 1964 
Chenopodiaceae Halopeplis amplexicaulis Ung.-

Sternb. ex Ces. , Pass. & Gibelli 
HP Xero wMed., NAfrica - Dubuis and Simmonneau 1960; 

Tutin et al. 1964 
Chenopodiaceae Halopeplis pygmaea (Pall.) Bunge 

ex Ung.-Sternb. 
A Psamm Europe - Tutin et al. 1964 

Chenopodiaceae Maireana brevifolia (R. Br.) Paul G. 
Wilson 

SH Weedy Australia, Intro: Med. 3100 Wilson 1984; Mepham and 
Mepham 1985 

Chenopodiaceae Salicornia dolichostachya Moss. A Hyhal nwEurope - Tutin et al. 1964 
Chenopodiaceae Salicornia europea L. A Hyhal subCosm. 0111, 

0124, 0310 
O'Leary et al. 1986 

Chenopodiaceae Salicornia procumbens Sm. A Hyhal Europe - Tutin et al. 1964 
Chenopodiaceae Salicornia ramosissima Woods CH Hyhal nwEurope, wMed. - Tutin et al. 1964 
Chenopodiaceae Sarcocornia fruticosa (L.) A. J. Scott CH Hyhal Med. - Zohari 1972; Aronson et al. 1988
Chenopodiaceae Sarcocornia pacifica (Standl.) A. J. 

Scott 
A Xero Cosm. 0310, 3100 Ragonese 1951; Chaudhri et al. 

1964; Saxena and Gupta 1972 
Chenopodiaceae Suaeda splendens Gren. & Godr. SH Xero Med. 3100 Shomer-Ilan 1985; Aronson et al. 

1988 
Chenopodiaceae Suaeda vera (Forssk.) J.F. Gmel CHN Hyhal Med. 4850 Aronson et al. 1988 
Convolvulaceae Calystegia sepium (L.) R. Br. HP Hyhal Europe, Intro: NAmerica - Mason 1957; Mepham and 

Mepham 1985 
Convolvulaceae Calystegia soldanella (L.) Roem. & 

Schult. 
HP Psamm Europe, Intro: Cosm. - Munz and Keck 1968; Barbour 

and De Jong 1977 
Convolvulaceae Convolvulus cneorum L. CH Psamm swEurope 4850 Aronson 1981-88 
Convolvulaceae Cressa cretica L.  HP Hyhal Med. and Irano-Turanian 

regions, eAfrica 
- Saxena and Gupta 1972; Aronson 

1982; Mepham and Mepham 
1985 

Convolvulaceae Ipomoea imperati (Vahl) Griseb. HP Psamm Med., Pantrop 4850 Feinbrun 1978; Shomer-Ilan 
1985; Aronson et al. 1988 

Convolvulaceae Ipomoea sagittata Poir. HP Hyhal Med., TropAmerica - Feinbrun 1978; Aronson 1981-88
Cyperaceae Bolboschoenus affinis Drobow HP Hyhal Eurasia 3300 Shishkin 1936 
Cyperaceae Bolboschoenus compactus Drobow HP Hyhal Eurasia 0111 Shishkin 1936 
Cyperaceae Bolboschoenus maritimus (L.) Palla HP Hyhal Europe 3100 Shishkin 1936; Corre 1985; 

Feinbrun 1986 
Cyperaceae Carex divisa Huds.  HP Hyhal Eurasia 3100 Shishkin 1936; Corre 1985; 

Feinbrun 1986 
Cyperaceae Carex extensa Gooden. HP Hyhal Med., Europe, Intro: 

Middle East 
3100 Martin 1969; Corre 1985 

Cyperaceae Carex marcida Raeusch  HP Hyhal nEurope - - 
Cyperaceae Carex songorica Kar. & Kir.  HP Hyhal Europe - - 
Cyperaceae Cyperus laevigatus L.  HP Hyhal Med., Irano-Turanian and 

Saharo-Arabian regions, 
SAmerica 

- Ragonese and Covas 1947; 
Feinbrun 1986 

Cyperaceae Cyperus odoratus L. HP Hyhal Cosm. - Bender 1971 
Cyperaceae Cyperus papyrus L. HP Hyhal Cosm. - Mepham and Mepham 1985; 

Feinbrun 1986 
Cyperaceae Eleocharis palustris (L.) Roem. & 

Schult. 
HP Hyhal Cosm. - Munz and Keck 1968; Feinbrun 

1986 
Plumbaginaceae Limonium girardianum Fourr. HP Hyhal Med. 4850 Corre 1985 
Plumbaginaceae Limonium meyeri Kuntze HP Hyhal eMed. 4850 Aronson 1981-88; Aronson et al. 

1988 
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Table 2 (Cont.) 
Botanical familyb Speciesb Life 

formc
Plant�
typed 

Origine Economic 
codef 

References 

Cyperaceae Eleocharis parvula (Roem. & 
Schult.) Link ex Bluff et al. 

A Hyhal Cosm. - Mason 1957 

Cyperaceae Schoenoplectus americanus (Pers.) 
Volkart ex Schinz & R. Keller 

HP Hyhal Cosm. - Ragonese and Covas 1947; 
Mason 1957 

Cyperaceae Schoenoplectus tabernaemontani (C. 
C. Gmel.) Palla 

HP Hyhal Eurasia - Shishkin 1936; Martin 1969 

Cyperaceae Scirpoides holoschoenus (L.) Soják HP Psamm Europe, Australia - Martin 1969; Danin 1981 
Fabaceae Alhagi maurorum Medik. CH Weedy Med. - Zohari 1972; Dafni 1975; 

Aronson 1981-88 
Fabaceae Lathyrus palustris L. HP Hyhal Namerica, Europe - Mason 1957; Munz and Keck 

1968 
Fabaceae Lotus creticus L. HP Psamm Med. 4850 Zohari 1972; Aronson et al. 1988
Fabaceae Lotus cytisoides L. HP Chas Med. 4850 Zohari 1972; Aronson et al. 1988
Fabaceae Lotus halophilus Boiss. & Spruner HP Psamm Med. and Saharo-Arabian 

regions 
- - 

Fabaceae Lotus preslii Ten. HP Psamm Med. 3100 Corre 1985 
Fabaceae Medicago littoralis Rohde ex Loisel A Psamm Med. - Zohari 1972; Corre 1985 
Fabaceae Medicago marina L. HP Psamm Med. - Zohari 1972; Corre 1985 
Fabaceae Trifolium resupinatum L. HP Psamm Australia, Med. - Heerkloss and Bartolomaeus 1980
Fabaceae Trifolium squamosum L. HP Psamm Med. 3100 Corre 1985 
Fabaceae Trifolium tomentosum L. HP Psamm Med. - Danin 1981 
Frankeniaceae Frankenia boissieri Reut. ex Boiss. HP Hyhal wMed. - Tutin et al. 1964 
Frankeniaceae Frankenia hirsuta L. HP Psamm Med., Middle East, Europe, 

Asia 
- Tutin et al. 1964; Quèzel 1965 

Frankeniaceae Frankenia pulverulenta L. A Psamm Cosm. 4850 Quezèl 1965; Aronson et al. 
1988; Shomer-Ilan 1985 

Hydrocharitaceae Halophila stipulacea Asch. AQ Weedy Saharo-Arabian region, 
Europe 

- Tutin et al. 1964 

Juncaceae Juncus balticus Willd. HP Hyhal Cosm. - Verettoni 1961 
Juncaceae Juncus bufonius L. A Hyhal Cosm. - Munz and Keck 1968 
Juncaceae Juncus capitatus Weigel A Hyhal Euro-Siberian and Med. 

regions, TropAfrica, 
California 

- Feinbrun 1986 

Juncaginaceae Asparagus maritimus Mill. HP Psamm Med. - Corre 1985 
Juncaginaceae Asparagus officinalis L. HP Psamm Europe 0111 Tutin et al. 1964; Feinbrun 1986
Juncaginaceae Asparagus stipularis Forssk. HP Xero sMed. and Saharo-Arabian 

regions 
- Tutin et al. 1964; Mepham and 

Mepham 1985 
Juncaginaceae Triglochin bulbosa L. G Hyhal Med., Australia, Africa - Aronson 1981-88; Feinbrun 1986
Malvaceae Althaea officinalis L. CH Xero Med. 7510, 

8131 
Corre 1985 

Malvaceae Malva arborea (L.) Webb & Berthel. SH Psamm Med., Intro: NAmerica - Munz and Keck 1968; Okusanya 
1979 

Mimosaceae Prosopis farcta (Banks & Sol.) J. F. 
Macbr. 

CH Weedy Med. - Dafni 1975; Aronson 1981-88 

Orobanchaceae Bartsia verna Rchb.f. HP Hyhal Europe - - 
Phyllanthaceae Andrachne telephioides L. HP Weedy Med. and Irano-Turanian 

regions, eAfrica 
- Daoud 1985 

Plantaginaceae Plantago cornuti Gouan HP Psamm Med. - Danin 1981 
Plantaginaceae Plantago coronopus L. A Xero Med., Irano-Turanian and 

Saharo-Arabian regions, 
Australia, California 

- Corre 1985; Mepham and 
Mepham 1985 

Plantaginaceae Plantago crassifolia Forssk. HP Hyhal Med. - Feinbrun 1986; Aronson et al. 
1988 

Plantaginaceae Plantago major L. HP Psamm Euro-Siberian and Med. 
regions 

4850 Tutin et al. 1964; Zohary 1972 

Plantaginaceae Plantago tenuiflora Waldst. & Kit. HP Hyhal Europe - Tutin et al. 1964 
Plumbaginaceae Limonium articulatum Kuntze HP Psamm Med. - Tutin et al. 1964; Rozema 1975 
Plumbaginaceae Limonium binervosum (Sm.) 

C.E.Salmon 
HP Hyhal Europe, Intro: Australia - Tutin et al. 1964; Mepham and 

Mepham 1985 
Plumbaginaceae Limonium humile Mill. HP Hyhal eEurope - Tutin et al. 1964 
Plumbaginaceae Limonium ovalifolium Kuntze HP Psamm Europe - Bramwell and Bramwell 1974 
Plumbaginaceae  Armeria maritima (Mill.) Willd. HP Psamm Europe 4850 Rozema 1975; Cooper 1982; 

Dijkema 1984 
Plumbaginaceae  Limonium auriculae-ursifolium 

(Pourr.) Druce 
HP Psamm Med. 4850 Corre 1985 

Plumbaginaceae  Limonium bellidifolium (Gouan) 
Dumort. 

HP Hyhal Europe 4850 Tutin et al. 1964 

Plumbaginaceae  Limonium cordatum Mill. HP Hyhal nwMed. 4850 Corre 1985 
Plumbaginaceae  Limonium duriusculum Fourr. HP Chas wMed. 4850 Dubuis and Simmonneau 1960; 

Tutin et al. 1964; Corre 1985 
Plumbaginaceae  Limonium ferulaceum Kuntze HP Hyhal wMed. 4850 Corre 1985 
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Table 2 (Cont.) 
Botanical familyb Speciesb Life 

formc
Plant�
typed 

Origine Economic 
codef 

References 

Plumbaginaceae  Limonium oleifolium Mill. HP Hyhal Med. 4850 Corre 1985 
Plumbaginaceae  Limonium perezii (Stapf) F. T. Hubb. HP Chas wMed., Canary Is. 4850 Aronson et al. 1988 
Plumbaginaceae  Limonium ramosissimum (Poir.) 

Maire 
HP Hyhal wMed. 4850 Corre 1985 

Plumbaginaceae  Limonium sinuatum (L.) Mill. HP Hyhal Med. 4850 Aronson et al. 1988 
Plumbaginaceae  Limonium tomentellum Kuntze HP Hyhal eEurope 4850 Tutin et al. 1964 
Plumbaginaceae  Limonium vulgare Mill. HP Hyhal Med. 4850 Tutin et al. 1964; Aronson et al.  

1988 
Poaceae Agrostis stolonifera L. HP Psamm Europe - Rozema 1975; Heerkloss and 

Bartolomaeus 1980 
Poaceae Arundo donax L. PG Weedy Cosm. 0100 Shomer-Ilan 1985; Aronson et al.

1988 
Poaceae Crypsis vaginiflora (Forssk.) Opiz A Hyhal Europe, Intro: NAmerica - Mason 1957; Dijkema 1984 
Poaceae Cynodon dactylon (L.) Pers PG Weedy Cosm. 4850 Mepham and Mepham 1985; 

Fischer and Skerman 1986; 
Aronson et al. 1988 

Poaceae Elytrigia ×littorea (Schumach.) Hyl. PG Psamm Med. 3100, 4520 Corre 1977; Dewey 1983; 
Dijkema 1984 

Poaceae Hordeum murinum L. subsp. 
glaucum (Steud.) Tzvelev 

A Weedy Cosm. - Feinbrun 1986 

Poaceae Lepturus filiformis (Roth) Trin. PG Psamm Med. - Corre 1977 
Poaceae Lepturus incurvatus Trin. A Psamm Med. - Quezèl 1965; Corre 1977 
Poaceae Parapholis incurva (L.) C. E. Hubb. A Hyhal Europe, Intro: California - Mason 1957; Munz and Keck 

1968 
Poaceae Pennisetum ciliare (L.) Link PG Weedy Cosm. 3100 Saxena and Gupta 1972; Int. 

Board for Plant Gen. Res. 1984; 
Fischer and Skerman 1986 

Poaceae Phragmites australis (Cav.) Trin. ex 
Steud. 

PG Hyhal Cosm. 1700, 
2310, 2330 

Dubuis and Simmonneau 1960; 
Mepham and Mepham 1985 

Poaceae Polypogon monspeliensis (L.) Desf. PG Psamm Med., nAfrica - Quezèl 1965 
Poaceae Puccinellia distans (Jacq.) Parl. HP Hyhal Europe, Asia, Intro: 

California 
- Mason 1957 

Poaceae Puccinellia festuciformis Parl. HP Hyhal Europe - Corre 1985 
Poaceae Spartina ×townsendii H. Groves & J. 

Groves 
PG Hyhal Europe 3100, 3320 Boston 1983 

Poaceae Thinopyrum elongatum (Host) D. R. 
Dewey 

PG Psamm Med. 3100 Corre 1977; Dewey 1983; 
Dijkema 1984 

Poaceae Thinopyrum pungens (Pers.) 
Barkworth 

PG Psamm Med., Intro: Cosm. - Martin 1969; Dewey 1983 

Poaceae Vulpia unilateralis (L.) Stace PG Psamm Eurasia - Tutin et al. 1964 
Polygonaceae Polygonum aviculare L. A Xero Med. - Dubuis and Simmonneau 1960 
Portulacaceae Talinum paniculatum (Jacq.) Gaertn. HP Weedy Cosm. - Ragonese 1951 
Potamogetonaceae Zannichellia palustris L. AQ Hyhal Cosm. - Mason 1957; Munz and Keck 

1968 
Primulaceae Anagallis arvensis L. A Xeroh Cosm. 3100 Dubuis and Simmonneau 1960; 

Aronson et al. 1988 
Primulaceae Glaux maritima L. HP Hyhal Europe, Asia, eAfrica, 

wNAmerica 
- Mason 1957; Munz and Keck 

1968 
Ruppiaceae Ruppia cirrhosa (Petagna) Grande AQ Hyhal Cosm. - Adams 1972 
Ruppiaceae Ruppia maritima L. AQ Hyhal Cosm. - Mason 1957; Mepham and 

Mepham 1985 
Tamaricaceae Tamarix africana Poir T2 Xero Med. 4850 Dubuis and Simmonneau 1960; 

Baum 1978 
Tamaricaceae Tamarix canariensis Willd. T2 Phrea wMed., nwAfrica 2100 Baum 1978 
Tamaricaceae Tamarix dalmatica B.R.Baum T4 Xero wMed., Yugoslav 2100 Baum 1978 
Tamaricaceae Tamarix gallica L. T4 Phrea Med., Intro: Europe 4850 Dubuis and Simmonneau 1960; 

Baum 1978 
Tamaricaceae Tamarix hampeana Boiss. & Heldr. T4 Phrea eMed. 4850 Baum 1978 
Tamaricaceae Tamarix nilotica (Ehrenb.) Bunge T2 Xero seMed. 4850 Baum 1978 
Typhaceae Typha angustifolia L. HP Hyhal Cosm. - Mason 1957 
Typhaceae Typha latifolia L. HP Hyhal Cosm. - Mason 1957; Mepham and 

Mepham 1985 
Verbenaceae Phyla nodiflora (L.) Greene HP Hyhal Cosm. 4850 Shomer-Ilan 1985; Aronson et al. 

1988 
Zosteraceae Zostera nana Roth SG Hyhal Europe - Den Hartog 1970 

aFields for each species derived from the list reported by Aronson. 
bFor scientific name references are made to GRIN Taxonomy for Plant of USDA and International Plant Names Index. 
c A: annual, CH: chamaephyte, CHN: nano-chamaephyte, G: geophytes, HP: herbaceous perennial, PG: perennial grass, SG: sea grass, SH: shrubs, T2-T8: trees between 2 and 
8 meter height, respectively. 
dChas: chasmophytes, Hyhal: hydrohalophytes, Phrea: phreatophytes, Psamm: psammophiles, Xero: xerophytes, Xeroh: xerohalophytes. 
e Med: Mediterranean, Cosm: Cosmopolita. Lowercase prefixes refer to portions of geographic region; n: North, s: South, e: East, w: West. 
fFor economic code see Table 1. 
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