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A new alien species Cycloloma atriplicifolia (Chenopodiaceae) was found to occur in sandy sites 
in the Orgovany area in the Kiskunsag National Park, central Hungary. It is the first record of this 
species for the country. The species is native to North America; in Europe, it has been reported to be 
naturalized in several other areas with unstabilized sandy substrate (France, Italy and Slovakia), 
i.e. in the same habitats where it preferably occurs in its native range . Moreover, C. atriplicifolia 
was found in some other localities across Europe, but they exhibited only an ephemeral character. It 
also occurs in Australia and South America. A brief species description, taxonomical and 
nomenclatorical problems, ecology, and habitat preferences are briefly described and discussed . 
We expect, according to the characteristics that it shows in its area of primary distribution, that the 
species can potentially invade extensive sandy areas across Europe. Thus, the species requires the 
attention of botanists and plant ecologists. 
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Introduction 

The annual species Cycloloma atriplicifolia 1 (Sprengel) J. M. Coulter (Chenopodiaceae), 
native to North America, was reported already to occur in Europe in the last century, first 
growing in botanical gardens and then later occurring spontaneously. Since then, the num
ber ofrecords has increased; however, the majority oflocalities were of only an ephemeral 
character (AeJJen 1979). MajovskY ( 1961) reported the species from moving sands near 
Marcelova village in southern Slovakia. His paper gave a precise description of the species · 
morphology and habitat preference with some remarks on its distribution in Europe. He 
suggested a possible occurrence of the species in sandy areas in northern and central Hun
gary. In 1995, the latter author of this paper found an unknown chenopodiaceous species in 
the Kiskunsag National Park in central Hungary. The species was later determined as 
Cycloloma atriplicifolia. Because it is not referred to in any relevant sources (So6 1970, 
Javorka & Csapody 1979, Szujk6-Lacza & Kovats 1993, Horvath et al. 1995), we suppose 
that C. atriplicifolia is a new alien species for the country. The finding stimulated us to re
view its worldwide distribution, taxonomy, and ecology in both its primary and secondary 
ranges. 

Nomenclature of the family Chenopodiaceae follows Kiihn et al. ( 1993), for other plants Neuhauslova 
& Kolbek ( 1982). In some problematic cases we used the authors names. 
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Locality 

Cycloloma atriplicifolia was first found on 21 September, 1995 in the following locality: 
central Hungary, Orgovanyi landscape-protection area, scattered along the margins of 
sandy arable land and along roads and paths in the southern outskirts of Agasegyhaza. 
Other microlocalities were found on 19 September 1997: central Hungary, Orgovanyi 
landscape-protection area, ea 3-5 km to the north ofOrgovany, along the southern margin 
of the sand dune area of Ftilophaza, sandy roads and their margins, rarely also in the sur
rounding semi-natural sandy communities. 

The following species were recorded to occur together with C. atriplicifolia in the road 
habitats: Bromus squarrosus, Carex liparicarpos, Cenchrus echinatus L.2

, Chenopodium 
album s. str., Conyza canadensis, Cynodon dactylon, Euphorbia cyparissias, Kochia 
laniflora, Polygonum arenarium and Salsola kali L. subsp. iberica (Sennen et Pau) Rilke. 
The semi-natural vegetation on the adjoining sand dunes, where Cycloloma rarely oc
curred, was composed of the following species: Alkanna tinctoria, Alyssum tortuosum, 
Artemisia campestris, Bothriochloa ischaemum, Centaurea arenaria, Dianthus serotinus, 
Festuca vaginata, Gypsophila fastigiata subsp. arenaria, Kochia laniflora, Koeleria 
glauca, Plantago scabra, Polygonum arenarium, Potentilla arenaria, Scirpoides 
holoschoenus, Secale sylvestre Host, Silene conica and Syrenia cana. 

Nomenclature and taxonomy 

Cycloloma atriplicifolia (Sprengel) J.M. Coulter, Mem. Torrey Bot. Club 5: 143 ( 1894). 

Synonyms: Sa/sofa atriplicifolia Spreng., Bot. Gart. Un iv. Halle Nachrt. 1: 35 (1801 ); Kochia atriplicifolia 
(Spreng.) Roth, Neue Beitr. I : 177 ( 1802); Sa/sofa platyphylla Michx., FI. Bor. Am . 1: 174 ( 1803); Sa/so/a 
radiala Desf., Ann. Mus. Paris 2: 28 (1803); Kochia dentata Willd., Hort. Berol., pl. 28 (1803); Sa/sofa atriplicis 
Schultes, Obs. Bot. 52 ( 1809); Chenopodium radiatum Schrad., Neues Jour. Bot. 3(3): 85 ( 1809); Kochia 
platyphylla (Michx.) Schultes in Roem . et Schult., Syst. Veg. 6: 274 (1820); Cyclolepis platyphy!la (Michx.) 
Moq., Ann. Sci. Nat. II. 1: 204 ( 1834); Cyclo/oma platyphylla (Michx.) Moq., Chenopod. En um . 19 ( 1840); 
Cycloloma platyphy//a (Michx .) Moq. var. latifo/ia Moq., Chenopod. Enum . 19 (1840); Chenopodium 
atriplicifolium (Spreng.) A. Ludw. ex Asch. et Graebn., Syn. Mitteleur. 5: 18 (1913). 

Cycloloma3 is a monotypic genus, which clearly differs from the other Chenopodiaceae in 
many characteristics. The unusual combination of morphological traits, especially the 
presence of an accrescent, chartaceous and winged perianth, led various authors to differ
ent opinions on which higher taxonomical units should include Cycloloma. For example, 
Moquin-Tandon (1849) divided the tribus Chenopodieae into two subtribes, Bliteae 
(Blitum, Dysphania, Monolepis, Roubieva) with vertical seeds, and the Beteae (Apha
nisma, Beta, Chenopodium, Cycloloma, Oreobliton, Rhagodia, Teloxys) with horizontal 
seeds. Scott (1978) included the genus Cycloloma into the new subfamily Campho
rosmioideae, tribus Camphorosmeae, subtribus Kochiinae, and stated that, although 

2 According to the regional flora (Szujk6-Lacza & Kovats 1993) Cenchrus echinatus is another new species of 
the Kiskunshag National Park. It is certainly the author's oversight in regards to the presence of this species in the 
majority of Hungarian floras (see So6 1970, Javorka & Csapody 1979, Horvath et al. 1995) and very common 
occurrence in the Kiskunsag National Park. 

Cycloloma - from the Greek "cyclos" = circle, and "loma" = border, referring to the winged pcrianth 
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Fig. l. - Cycloloma atriplicifolia; A - habitus, B - fruit, C - leaf (de!. K. Bimova). 
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Cycloloma had usually been included into the Chenopodieae, it clearly differed from that 
tribe in possessing an accrescent, chartaceous and winged perianth. Ktihn et al. ( 1993) did 
not accept Scott's classification and made subfamily Camphorosmoideae (ut 
"Camphorosmioideae") a synonym with Chenopodioideae. They characterized the valid 
tribus Camphorosmeae as plants with usually spiciform or paniculate inflorescence; with 
flowers usually ebracteolate; perianth persistent in fruit, chartaceous, membranous or 
scarious, unmodified opposite radicle. They included the following genera: Kirilowia, 
Panderia, Camphorosma, Cycloloma and Chenolea. 

A brief description of Cycloloma atriplicifolia (Fig. 1) follows based on both literature 
(Scott 1978) and our own field observations: An erect annual plant; leaves alternate, long 
petiolate, glabrous, oblong, sinuate-dentate; flowers bisexual or polygamous, solitary or few 
in the axils of short bracts forming a paniculate inflorescence; perianth pentamerous, seg
ments connate to just above the middle, membranous, sparsely tomentose, keeled; fruiting 
perianth accrescent, chartaceous, with a broad, 5-lobed membranous wing which is often 
thickened along the tepaline veins and elongated into short spines; stamens 5, anthers ob
long; stigmas 3 (- 5), style short; ovule subsessile; pericarp membranous, more or less free; 
testa crustaceous, black, seeds horizontal, radicle centrifugal, embryo annular; endospen11 
abundant, meally (Scott 1978). Cycloloma atriplicifolia is a tetraploid species (2n = 36 -
Kuhn et al. 1993) with the C3 type of photosynthetic pathway (Carolin et al. 1975). 

Distribution and ecology 

The species is native to North America, where it occurs in the majority of the territory of 
the United States and partly in Canada (Fig. 2). From 33 American local floras analysed, it 
is evident that C. atriplicifolia occupies predominantly natural sandy habitats and spreads 
from those to other mainly human-made sites, such as arable fields or roadsides (Fig. 3). 
The main, and probably native, range includes the central part of the present United States 
of America. In the past, the species was used by American Indians who made mush and 
cakes from the ground-up seeds (Kearney & Peebles 1942, Mabberley 1987). 

The most preferable sites are sandy grounds and sandy banks ofrivers or lakes (Fig. 3). 
Spreading is realized as in many wind-dispersed species of arid habitats: the whole plant 
breaks off easily and rolls over a plain while shedding seeds (Ktihn et al. 1993). The occur
rence in waste places and in arable fields as a weed is secondary; it indicates the ability of 
the species to grow in disturbed habitats as well as its certain invasive potential. Road mar
gins and railroads seem to be important ways of the species spreading both in and outside 
its native range, similarly as in some other chenopodiaceous plants (as reported by 
Mandak & Pysek 1998 for Atriplex species). Hence, the native distribution is sometimes 
rather obscure and very difficult to identify in these species. For example, Scoggan ( 1978) 
expected C. atriplicifolia to be probably mainly adventive in Canada, where it is now oc
curring as a weed in arable land and in various other human-made habitats. The species 
was introduced to the Ottawa district and to the St. Hubert airport near Montreal in Quebec 
apparently by airplane (Marie-Victorin 1964 ). Peattie ( 1930) stated that this plant is fre
quent along the beaches of Lake Michigan and this area probably represents its most east
ern natural occurrence; farther to the east it is certainly introduced. The northern evidently 
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Fig. 2. - Primary distribution range of Cycloloma atriplicifolia in North America. The map is based on infonna
tion from the following sources: Britton & Brown ( l 913), Wooton & Standley ( 1915), Peattie ( 1930), Small 
(1933), Kearney & Peebles (1942), Jones & Fuller (1955), Gleason (1958, 1963), MeVaugh (1958), Moss 
( 1959), Majovsky ( 1961 ), John (1963), Steyermark (1963), Ball (l 964), Hitchcock et al. (1964), Marie-Victorin 
( 1964), Weber (1967), Radford et al . (1968), Lundell (l 969), Correll & Johnston ( 1970), Long & Lakela (1971), 
Guinm:het & de Vilmorin (1973), Stone (1973), Munz (1974), Fournier (1977), Taylor & MacBryde (1977), 
Scoggan ( 1978), J\ellen ( 1979), Looman & Best ( 1979), Pignatti (1982), Wilson ( 1984), Yoss ( 1985), Welsh et 
al. ( 1987), Andreas ( 1989), Yatskievych & Turner ( 1990), Gleason & Cronquist ( 1991 ), I Iickman ( 1993). 

adventive localities are in Saskatchewan (Baildon, SE of Moose Jaw) and Manitoba (near 
Brandon) (Scoggan 1978). 

Currently, the secondary range consists of sparsely distributed populations in several 
continents . Kuhn at al. (1993) and Scott (1978) stated that the alien occurrence or 
C. atriplicifolia is concentrated in Europe and South America; we include also Australia 
(see Wilson 1984). Whereas we have much information about the species distribution in 
Europe, its exact occurrence in South America is still uncertain. In Australia, C. atripli
cifolia was found near Ouyen in northwestem Victoria in 1955 (Wilson 1984). 

The first report of the presence of C. atriplicifolia in Europe comes from 1801; the spe
cies was planted in the botanical garden in Vegesack, Germany (Aellen 1979). Probably 
the first records of its spontaneous occurrence in nature are from 1880 (seashore at 
Chioggia near Pavia) and 1881 (sands along the Po river near Lugraro), both in Italy. 
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Fig. 3. - 1 labilal preferences in the primary and secondary ranges. The graph is based on the same sources as Fig. 2. 

Nowadays, we are aware of four countries in Europe where C. atriplicifolia is natural
ized and grows in semi-natural sandy communities. In Italy, it is probably fully naturalized 
in a higher number of localities (Aellen 1979, Pignatti 1982). Recently, C. atriplicifolia 
was reported from France by Guinochet & de Vilmorin (1973) and then Fournier (1977). 
from the Gard County in Gardon near Dions. The first locality from central Europe was 
published in 1961, from southern Slovakia, where it occurred in semi-natural vegetation 
on moving sands near Marcelova (Majovsky 1961 ). Until now, it is the northernmost 
European locality where C. atriplicifo/ia is fully naturalized. The last record is that re
ported here from Hungary. 

Additionally, there are several localities where the occurrence of C. atriplicifolia had 
an ephemeral character. Aellen ( 1979) stated that the species was introduced to some lo
calities in Germany, probably with cereals: Dresden, a sandy shore of the Elbe river near 
Uebigau, 1898; Hamburg, 1903; Hafen von Mannheim, 1901; Luitpoldhafen in Ludwigs
hafen, 1901; Mannheim-Rheinau, sandy sites, 1934). Clement & Foster (1994) in their list 
of the British alien plants, considered C. atrip/icifolia among those species which occurred 
only before 1930, without an exact locality given. Ball (1964) and Jalas & Suominen 
( 1987) included Albania into European countries in which the species occurs, but we did 
not find any exact information. All of these localities probably do not exist today and we 
can consider them as only a temporal introduction to human-made habitats . 

C. atriplicifolia is well adapted to grow on sandy soils. Thus, in regions where the fre
quency of sandy habitats is high, there is a relatively high probability that the species will 
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spread if diaspores would be introduced. It may concern also the extensive sandy plains 
and seacoast in W, NW and N Europe where the species has not been recorded yet. The cli
matic factors do not seem to be limiting, because the species occurs with high frequency in 
comparable climatic zones in North America. 
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Souhrn 

V clanku jsou publikovany udaje o v)'skytu noveho advcntivniho druhu Cycloloma atriplicifolia (Chenopodia
ceae) v Mad'arsku a komentovan v)'skyt toholo druhu v jinych castech Evropy. C. atriplicijiJliaje puvodni v Se
vemi Americe, kdc se vyskytuje prevafoe na piscicych pudach temei' na celem uzemi Spojenych staru a v pi'ilehle 
casti Kanady, adventivni v)'skyt by! zaznamenan tez v Austral ii a .Timi Americe. Biosfericka rezervace a narodni 
park Kiskunsag ve sli'ednim Mad'arsku je ctvrtou oblasti v Evrope, kde je druh naturalizovan a pronika i do pi'iro
zenych spolecenstev pohybliv)'ch pisku . .Je vyslovena obava, Ze mufo rozSii'it i'adu druhu ciziho puvodu, ktcre 
invaduji piscita stanoviste, a stat se tak neiadoucim invaznim druhem v uzemich s vysokou frekvenci v)'skytu 
nczapojenych pfscitych pud. 
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