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Abstract. The Atriplex littoralis L. is a rare and endangered species in Poland and many other countries in 
Europe. In Poland it is mainly found on the west coast and also rarely in central parts. It has been seen in 
Puck Bay and the Gulf of Gdańsk as well as in Hel Peninsula. The grassleaf orache is a halophyte, terophyte 
and a sunlight-loving plant. Data shows that apart from on the coast, this species may also appear in in-
land areas, for example on ruderal habitats such as roadsides. The results of our observations confirm the 
presence of the species on beaches and rocky bank reinforcement, with accumulation of annual vegetation 
in the Hel Peninsula and Puck Bay. Five sites, where Atriplex littoralis specimens occur have been found. In 
each site 1 to 15 specimens where found, in total 31. Five phytosociological relevés were made within the 
floristically poor patches of Matricario maritimae-Atriplicetum littoralis (Christiansen 1933) R.Tx. 1950. This 
association represents the protected type of habitat: Annual vegetation of drift lines (1210).
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INTRODUCTION

Atriplex littoralis is a species critically endangered 
in Poland (CR) and extensively characterised in the 
Polish red book of plants (Kaźmierczakowa et al. 
2014). It is also on the Polish red list under category 
E (disappearing – critically endangered) – Zarzycki 
& Szeląg (2006), as well as on regional red lists in-
cluding Western Pomerania and Gdańsk Pomerania 
(Markowski & Buliński 2004, Olszewski & Markowski 
2006) under categories V and VU – vulnerable. Due 
to its biology (therophyte) and occupied habitat 
(almost exclusively in a direct vicinity of the sea, 
within winter wave range), the plant appears quite 
ephemerally and its positions are impermanent. It 
was reported from our country primarily from the 
west coast (Piotrowska & Celiński 1965, Piotrow
ska 1966a, Misiewicz 1976), occasionally found in 
the middle part (Piotrowska 1966b), and more often 
at the Bay of Puck and the Bay of Gdańsk (Abromeit 
et al. 1898–1940, Schwarz 1967, Piotrowska 1980, 
1988). Positions in the interior of the country are 
considered uncertain (Piotrowska 1988, 2001).

In recent years, Atriplex littoralis was observed 
along the Polish coast by Piotrowska (2003), 

Afranowicz (2009), as well as Markowski & Olszew
ski (2014). During the geobotanical diagnoses con-
ducted on the Hel Peninsula and in the Bay of Puck 
in 2012, fairly numerous positions of this species 
were highlighted. It has inspired to carry out more 
detailed research and literature studies. This article 
aims to deepen the knowledge about the distribution 
of grassleaf orache in our country, conditions of its 
occurrence, and phytocoenotic relationships. Results 
of the own research were related to data from other 
European regions.

MATERIAL AND METHODS

The field studies were carried out in the growing sea-
son (August–September) in 2012 on the Hel Penin-
sula and the Bay of Puck. Current position Atriplex 
littoralis were mapped and identified individuals were 
counted. Using commonly accepted Braun-Blanquet 
method, five phytosociological records were made 
and compared with available materials from the re-
gion of Poland (Table 1). 

Plant names and membership to geographical and 
historical groups and forms of life is in accordance 
to Rutkowski (2004). Syntaxonomic description and 
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Table 1. Floristic composition and structure of communities with the participation of Atriplex littoralis (Matricario mariti-
mae-Atriplicetum littoralis?) in Poland

Succesive number of relevé 1 2 3 4 5 6 7 8 9 10 11

Number of relevé in the field 5 86 11 84 72 41 15 18 18 18 26

Date 31.08.12 13.09.12 31.08.12 13.09.12 12.09.12 25.07.94 1.07.03 1.07.03 1.07.03 1.07.03 1.07.03
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Tree layer cover (%) – – – – – 5 – – – – –

Shrub layer cover (%) – – – – – 1 – – – – –

Herb layer cover (%) 5 25 5 15 15 75 70 100 70 80 60

Exposure N N N N N – – – – – –

Inclination (°) minimal minimal minimal 25 15–20 – – – – – –

Area of relevé (m2) 9 7 10 5 3 6 30 25 25 25 20

Number of species 10 15 9 9 13 11 11 25 15 14 8

I. Ch. Cakiletea maritimae                      

Atriplex littoralis + 1 + + 2 1 + + 1 + +

Atriplex prostrata subsp. prostrata     r + + 2       2  

Cakile maritima subsp. baltica   2 r 2   4          

Salsola kali subsp. kali +         +          

II. Ch. Ammophiletea                      

Honckenya peploides   +                  
Lathyrus japonicus subsp. mariti
mus   1 + r              

Ammophila arenaria     + +              

Leymus arenarius   1       2          

Petasites spurius           1          

III. Ch. Koelerio-Corynephoretea                      

Hypochoeris radicata +                    

Viola tricolor subsp. curtisii +                    

Jasione montana var. littoralis + r                  

Corynephorus canescens + +                  

Artemisia campestris subsp. sericea + 1 + r              

Festuca rubra subsp. arenaria   1 1                

Hieracium umbellatum var. dunense   +                  

IV. Ch. Molinio-Arrhenatheretea                      

Achillea millefolium         +            

Poa palustris         +            

Taraxacum officinale + +   r 1     +      

Potentilla anserina           +   + +    

Agrostis stolonifera             2 3 2 + +

Juncus compressus               1 +    

Vicia cracca               +      

Agrostis gigantea                 1    
Scirpus sylvaticus                     2
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Succesive number of relevé 1 2 3 4 5 6 7 8 9 10 11

V. Ch. Artemisietea vulgaris                      

Artemisia vulgaris         +            

Calystegia sepium         1     2 +    

Cirsium arvense         + +   1 + +  

Elymus repens           +   + +    

Galium aparine               +      
Angelica archangelica subsp. 
litoralis               +      

Galeopsis pubescens               +      

Sonchus palustris               +      

VI. Ch. Stellarietea mediae                      

Senecio vulgaris +                    

Conyza canadensis   +                  

Stellaria media   +                  

Capsella bursa-pastoris     +                

Atriplex patula         +            

Lactuca serriola         +            

Sonchus arvensis         +         +  

Sonchus oleraceus                 + +  

VII. Ch. Juncetea maritimi (Asteretea tripolium)  

Aster tripolium             +     + +

Plantago winteri               + 1 +  

Triglochin maritima               +     +

Glaux maritima               +      

VIII. Ch. Phragmitetea                      

Scirpus lacustris subsp. lacustris             +        

Hippuris vulgaris             + 1 +    

Eleocharis palustris             1 +     +

Phragmites australis             + 4 3 4 +
Scirpus lacustris subsp. taber-
naemontani             +     + 3

Rumex hydrolapathum             +     +  

Bulboschoenus maritimus             +     1  

Typha angustifolia             3        

Galium palustre               +      

Ranunculus lingua               +      

Carex vulpina               1 +    

Iris pseudacorus               + +    

IX. Ch. Bidentetea tripartitae                      

Polygonum mite                   +  

X. Ch. Isoëto-Nanojuncetea                      

Juncus bufonius                 +    
XI. Others                      
Pinus sylvestris c + + + r              

Alnus glutinosa a/c   +       1          

Populus tremula c       +              

Poa annua         +            

Rubus sp. c         +            

Acer pseudoplatanus b           +          

Polygonum amphibium f. terrestre               +      

Carex pairae               +      
Rumex sanguineus                   +  
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the assessment of prevalence and risks of the com-
munity was performed after Ratyńska et al. (2010). 
Membership in protected habitat types is consistent 
with Announcement of Ministry of Environment dat-
ed October 30, 2014 (Obwieszczenie… 2014).

With regard to the phytosociological records, the 
principal component analysis (PCA) was carried out 
using MVSP software (Kovach 2002). 

A rich literature cited in the rest of the work was 
used to characterise the species and its communities.

RESULTS AND DISCUSSION

GENERAL CHARACTERISTICS OF THE SPECIES

Atriplex littoralis L. has a continental-littoral range. In 
Europe, it grows along of southern and north-west-
ern seashores, and occasionally occurs in inland rud-
eral habitats (Meusel et al. 1965, Maglocký & Fera-
ková 1993, Čeřovský et al. 1999, Piotrowska 2001). 
It is also reported from the sea coast and inland salt 
flats of Asia and North Africa (Markowski & Olszew-
ski 2014). Some interesting details can be found in 
publications by Badmin (1979), Feltwell & Philp 
(1980), Scott & Davison (1982), about its presence 
on roadsides in the United Kingdom (Kent) and oth-
er ruderal areas (Gustafsson 2001), which indicates 
a considerable apophytic ability of the species and 
ability to colonize even the eminently anthropogenic 
habitats. Relatively fertile ground and salinity are the 
conditions for its presence.

Grassleaf orache is an annual therophyte, the de-
velopment optimum of which falls on summer and 
early autumn. It reaches a height of 70 cm, rarely 
higher. Frequently, a single stem with numerous side, 
upwards raised branches grows, giving the plant a 
rare Christmas tree conformation.

According to the ecological indicator numbers 
(Zarzycki et al. 2002), it is rare species, and its dy-

namic trends in recent decades indicate a large de-
crease in the number of positions (from 40 report-
ed to 4 confirmed – Markowski & Olszewski 2014), 
which finds a confirmation in listing in Polish red 
book (Zarzycki et al. 2014) and on Polish red list 
(Zarzycki & Szeląg 2006). It has the status of en-
dangered species also in Czech Republic (Čeřovský 
et al. 1999, Holub & Procházka 2000) and Slovakia 
(Maglocký & Feraková 1993). In the UK, it is under 
legal protection. The plant is very heliophilous, oc-
curring exclusively in open habitats under moderate-
ly warm climatic conditions, typical of the early stag-
es of succession (Hill 2004, Hoffmann et al. 2005, 
Piesschaert et al. 2005, Erfanzadeh et al. 2009). It is 
considered as a sub-Atlantic character species (Meu-
sel et al. 1965), which is indicated by its distribution 
through Europe (Fukarek et al. 1967) and concen-
tration of positions at the Western coast and their 
lack at the Eastern coastline of our country (Abromeit 
et al. 1898–1940, Piotrowska & Celiński 1965, Pio-
trowska 1966a, b, 1980, 1988, 2001, Schwarz 1967, 
Misiewicz 1976), although it has been observed along 
the coast of Gulf of Bothnia (Hultén & Fries 1986), 
and Wojterska reported it in 2013 on Latvian coast 
(oral information). 

The species grows on fresh, moderately poor, min-
eral-humus, abundant in nitrogen compounds, alka-
line – of a pH above 7, soils. In the light of current 
recognition, it was found out that it can also settle 
the dry, easily permeable, sandy soils, which perhaps 
is associated with extreme positions of the species. 
Grassleaf orache is considered halophytic (Zarzycki 
et al. 2002), which confirms its distribution – almost 
exclusively related the coast.

Polish positions of Atriplex littoralis are reported 
from beaches; the species is developed at the base of 
cliffs, in gaps between rocks of the coastal reinforce-
ments, at fences protecting the dunes, in the reeds 
and saline spots, where vegetation was destroyed 

Fig. 1. Distribution of Atriplex littoralis positions along the Baltic Sea coastline of Poland
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(Piotrowska 2001). These are the places where wash 
margin is brought by the winter waves or garbage 
thrown by the people are accumulated.

Observations made by Piotrowska (1966a) indi-
cate that the species appears very casually. In some 
years, it can be very rare, while in others numerous. 
Piotrowska (1966b) associates it indirectly with the 
direction and strength of winds and directly with the 
storm wave bringing larger amounts of wash margin 
and seeds in winter to a beach.

Five positions of Atriplex littoralis were found dur-
ing the own recognition (Fig. 1). There were from 1 
to 15 individuals of grassleaf orache, in total 31. For 
comparison, Markowski & Olszewski (2014) reported 
that from single to about 40 individual were recorded 
in studied populations.

SYNTAXONOMY

The phytosociological membership of Atriplex littora-
lis along with the community description is as fol-
lows:
Cl. Cakiletea maritimae R.Tx. et Preising in R.Tx. 1950

O. Cakiletalia maritimae R.Tx. in Oberd. 1949 ex 
R.Tx. 1950 (Syn.: Atriplicetalia littoralis Sissingh in 
Westhoff et al. 1946)

All. Atriplicion littoralis Nordhagen 1940 (Syn.: 
Atriplicion littoralis (Nordhagen 1940) R.Tx. 
1950, Cakilion maritimae Pignatti 1954 ex Pass. 
1978)

Ass. Matricario maritimae-Atriplicetum littoralis 
(Christiansen 1933) R.Tx. 1950 (Syn.: Atri
plicetum littoralis sensu Christiansen 1933, 
Libbert 1940, Nordhagen 1940 p.p. non 
Feekes 1936 et div. auct. nom. ambig.)

Phytosociologically, patches of Matricario mariti-
mae-Atriplicetum littoralis were very rarely document-
ed. Piotrowska & Celiński (1965), who presented a 
table illustrating the distribution of the most impor-
tant species of the community on Wolin island, as 
the first ones signaled its occurrence in our country. 
Cited authors believe that the community in Poland 
develops only in fragments. Richer, more developed 
phytocoenoses were found on the south-eastern 
Uznam island. In addition to many of the taxa with 
Chenopodiaceae – from Atriplex and Chenopodium gen-
era, there were present the saline soil and ruderal 
plants in patches.

Table 1 summarizes the phytosociological records 
involving Atriplex littoralis made by the authors (1–5) 
and retrieved from Polish Vegetation Database – Syn-
BiotSilesiae – EU-PL-001: Piotrowska (2003) record 
6 and Afranowicz (2009) – records 7–11. Commu-
nity, usually representing the early stages of succes-
sion, is floristically poor and has a very heterogene-
ous composition, which is largely due to the diverse 
habitats, it develops on. The table lists 68 taxa, and 
from 8 to 25 on individual records with average of 

14. Grassleaf orache usually occurs with covering of 
a few, while sometimes dozen or so percent.

It was observed in 2012 that the patches involv-
ing Atriplex littoralis colonized more or less inclined 
places (up to 30°) with a northern exposure. These 
are the edges of the beach at wicker fences stabilizing 
sand dunes as well as stones strengthening the shore, 
where wash margin thrown by the storm waves is 
accumulated. The surface of patches is small – not 
exceeding 10 m2. All lists recorded 33 taxa, and each 
record from 9 to 15, with 11 on average. The com-
munity is a single-layer and the coverage by herba-
ceous plants varies from 5 to 25%. The highest levels 
of stability are shown by Atriplex littoralis, Artemisia 
campestris subsp. sericea, Taraxacum officinale and Pi-
nus sylvestris. Besides Cakiletea maritimae edifficators, 
participation of numerous representatives of other 
nitrophilous plants with Stellarietea mediae and Arte-
misietea vulgaris is worth mentioning. They are par-
ticularly important in the patch developed on thick 
layer of wash margin accumulated between stones 
strengthening the Bay shore (record 5). Another 
group of plants present in all lists, where there was a 
sandy ground, are psammophilous species initiating 
the succession on dunes, characteristic of the Ammo-
philetea and Koelerio-Corynephoretea class.

Record taken by Piotrowska (2003) is of a simi-
lar character; it can be classified as Salsolo-Cakiletum 
balticae Pass. G. et Pass. H. 1973 community. It is 
also a pioneering community of seashores from the 
Atriplicion littoralis association. The more advanced 
succession process is provided by greater coverage of 
the plants and originally developed layer of trees and 
shrubs.

Records 7–11 represent groups developed in wet 
and saline habitats. All lists contain 39 taxa, and 
from 8 to 25 in individual records with an average 
of 15. They are thus floristically more abundant than 
those outlined above. Very well-developed herba-
ceous layer diversified into sub-layers reaches from 
60 to 100% coverage, an average of 76%. Studied 
patches are characterised by a very high share and 
coverage of rush species with Phragmitetea and grass-
land with Molinio-Arrhenatheretea. In addition, they 
are distinguished by the presence of helophytes with 
Juncetea maritimi and Agrostis stolonifera. Their floristic 
composition shows that they can be classified as phy-
tocoenoses of proper rushes: Typhetum angustifoliae, 
Phragmitetum australis, and Scirpetum maritimi.

The PCA analysis indicates that the first axis ex-
plains 28.75%, while the second 21.41% of the total 
variability of species occurrence (Fig. 2). It allowed 
to group the phytosociological records into three 
categories: lists 1–6, 7–11, and 12–13, completely 
different from the others. It is worth noting that re-
cord 6 taken by Piotrowska (2003) to the most refers 
to own materials, whereas record 3 from the edges 
of the Bay of Puck, has an intermediate character 
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between other own lists and materials collected by 
Afranowicz (2009).

Very poor materials documenting the presence of 
Atriplex littoralis in our country do not allow for an 
unambiguous statement whether the species forms 
its own group, or it is just the accompanying taxon 
– a component of various plant communities. Phyto-
sociological records summarized in Table 1 are very 
heterogeneous and indicate a fairly broad ecological 
scale of grassleaf orache, which occurs in communi-
ties initiating the succession on a white sand dune, 
in wash margin, in the complex of rushes on salty 
ground, and in coastal communities of therophytes.

The association has a status of very rare one in our 
country, perdochoric natural community and category 
V – exposed (Ratyńska et al. 2010). According to the 
opinion of some researchers, it is considered extinct 
in Poland (Matuszkiewicz 2005). Due to the destruc-
tion of natural habitats, it is also found in strongly 
transformed places, such as stone fortified coast, 
where wash margin is accumulated, and even inland.

Described group of the coastal therophytes is 
widespread in Europe, at the North Sea and found 
in the west coast of the Baltic Sea and North Atlan-
tic (Atriplicetum littoralis Libbert 1940, Tüxen 1955, 
Fukarek 1961), Géhu (1998). Related community 
occurring on the coast, sometimes equated with the 
discussed association is Beto maritimae-Atriplicetum lit-
toralis Géhu 1976. Rivas-Martínez et al. (2001) found 
it in Portugal and Spain, and Géhu (1998) as well 
as Duhamel & Catteau (2010) in France. Participa-
tion of Atriplex littoralis with III and IV stability de-
grees was also reported by Sýkora (1980) in patches 
of Agropyretum repentis maritimum Nordhagen 1940, 

Atripliceto-Elymetum arenarii (Nordhagen 1940) Dahl 
& Hadač 1941, as well as in community Elymus-Agro-
pyron repens Nordhagen 1940.

German Dierschke & Walbrun (1986) report-
ed six phytosociological records taken in patches of 
Atriplicetum littoralis Tx. 1937 em. Westh. et Beeft. 
1950 community, which can be identified with Matri-
cario maritimae-Atriplicetum littoralis.

Association Matricario maritimae-Atriplicetum litto-
ralis is representative for the protected type of habi
tat: Annual vegetation of drift lines (1210). There-
fore, it is a subject of interest to the Community. 

CONCLUSIONS

Atriplex littoralis is extremely rare and ephemerally 
occurring species in Poland.

The species was confirmed in Hel Peninsula and 
Bay of Puck. 

In comparison with materials available in the lit-
erature, studied patches may be regarded as unusual, 
extreme positions of the Matricario maritimae-Atripli-
cetum littoralis association in Poland.

The association, due to the low prevalence and 
biology of characteristic species, is very poorly recog-
nised in Poland. Analysis of existing materials shows 
that the majority of phytosociological records can be 
classified as other communities from different syn-
taxonomic groups.

Small and continuously decreasing number of 
Atriplex littoralis positions, intensive management of 
the seashore, and tourist and recreational pressure 
make that its communities are extremely exposed to 
destruction and their protection is very difficult.

Fig. 2. The principal component analysis (PCA); 1–5 – own materials, 6–13 – phytosociological records from Polish Veg-
etation Database
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