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Abstract.

The distribution of Euphorbia maculata L. (spotted spurge) in Poland was studied on the basis of published and
original records as well as digitized herbaria and online databases. This North American species was first observed in
the Botanical Garden in Krakow in 1864. Since then, data on 22 localities of E. maculata in Poland have been collected,
primarily in the southern and central parts of the country. The species was reported initially from botanical gardens (six
locations), where it still grows along roadsides, pathways, and flower beds. It also occurs in ruderal habitats, primarily
in cracks between paving stones. Notably, half of the local populations (12) were observed for the first time in 2024-2025.

These findings indicate that the species is expanding its range in Poland.
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1. INTRODUCTION

The rate of spread of plants under human influence
in the modern world is increasing on all continents (e.g.,
Roberts 2014; Steffen et al. 2017; Pullaiah and Ielmini
2021). As a result of intercontinental migration, many taxa
later become permanent components of regional floras.
The primary causes of this phenomenon include the rapid
development of transportation networks (roads, railways,
and waterways), trade with distant countries, horticultural
activities, travels—including intercontinental journeys—
as well as climate change (e.g., Mack and Lonsdale 2001;
Tilman and Lehman 2001). After an acclimation period,
alien species often begin to expand their range, integrating
into local ecosystems (e.g., Jackowiak 2023). Moreover,
some of the alien species become invasive (e.g., Tokarska-
Guzik 2005; Masters and Norgrove 2010).

One of the genera currently undergoing global range
expansion is Euphorbia L. This genus includes plants
naturally occurring worldwide (except Antarctica), but
mostly in drier areas of the tropics (Jinshuang and Gilbert
2008). It comprises over 2000 species, including 105 wild
species in Europe (Mabberley 2017; Hassler 2025; POWO
2025). In the flora of Poland, 20 species of this genus
grow spontaneously and half of them are anthropophytes
or possible anthropophytes, while another 2 species are
ephemerophytes, and 3 are only cultivated (Tokarska-
Guzik et al. 2012; Mirek et al. 2020). Alien Euphorbia
species almost exclusively colonize plant communities
developed on anthropogenic sites, shaped by human
activity; only E. epithymoides L. is also found in semi-
natural habitats (Tokarska-Guzik et al. 2012).

Euphorbia maculata L. is one of the species that
have been spreading recently in Poland. Its natural range

Central Europe,

botanical garden, ruderal habitat, alien species,

extends from the United States and southeastern Canada
to Mexico, Cuba, the Bahamas, and Belize. Within its
native range, it occurs in gardens, disturbed areas, fallow
fields, sidewalk cracks, along railroads as well as on
roadsides, at elevations of up to 1500 m a.s.l. (Steinmann
et al. 2016). It primarily grows in the temperate zone but
has been introduced to numerous countries across all
continents except Antarctica. In Europe it is found in its
western, southern, and central parts (FONA 2017; POWO
2025; WFO 2025). The first confirmed record of the
species being cultivated in Europe dates back to 1660 in
the London Botanical Gardens (Hegi 1925). Introduced
to various botanical gardens in West and Central Europe
during the 19th century, it subsequently escaped from
cultivation and became fully naturalized (Ascherson and
Graebner 1917; Galera and Sudnik-Wojcikowska 2004,
2010, and references therein; Tokarska-Guzik 2005). In
Poland it was first reported in 1864 from the botanical
garden in Krakéw (Galera and Sudnik-Wojcikowska
2004) and later was documented from a limited number of
localities scattered across the country (Zajac et al. 2019).

The aim of this study is to present the updated
distribution of E. maculata in Poland, including local
populations discovered in 2024-2025, and to characterize
its habitats.

2. MATERIALS AND METHODS
The species Euphorbia maculata has many synonyms,
such as Anisophyllum maculatum (L.) Haw., Chamaesyce
jovetii (Huguet) Holub, Ch. maculata (L.) Small, Ch.
pseudonutans Thell.; Asch. & Graebn., Ch. supina (Raf.)
H.Hara, Ch. tracyi Small, Euphorbia depressa Torr. ex
Spreng., E. jovetii Huguet, E. polygonifolia Jacq., E.
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Figure 1. Leaves of Euphorbia maculata (photo by P. Szkudlarz, July 2024).

supina Raf., E. thymifolia Pursh, Tithymalus maculatus
(L.) Moench, Xamesike depressa (Torr. ex Spreng.) Raf.,
X littoralis Raf., X. maculata (L.) Raf., X. supina (Raf. ex
Boiss.) Raf. (Hassler 2025, POWO 2025). It is an annual
plant, branched and hairy at the base, with shoots 10—45
cm in length. Leaves are opposite, from elliptic-ovate to
oblong-ovate (4—15 mm x 1.5-5 mm), with a dark red spot
on the midrib, obtuse apex, and denticulate margin (Figure
1). Stipules are 1.5 mm long, fimbriate, and nectaries
obovate, red-brown (Jinshuang & Gilbert 2008; FoNA
2017; Urbisz 2019).

The study is based primarily on a review of relevant
literature, an analysis of available databases (including
GBIF), and digitized herbarium collections (e.g.,
AMUNATCOLL). Additionally, its newly discovered
localities, identified during field research in 2024-2025,
have been taken into account. The collected specimens
are deposited in the Herbarium of the Department of
Systematic and Environmental Botany (formerly the
Department of Plant Taxonomy) at Adam Mickiewicz
University, Poznan, Poland (POZ). Species nomenclature
follows Plants of the World Online (POWO 2025).

3. RESULTS
By the end of August 2025, Euphorbia maculata had

been recorded at 22 localities in Poland, listed below.

* Bielsko-Biata (Silesian Province), parking lot near
a store at Mostowa Street, ATPOL square DF9323.
Observed and photographed by Karol Lanocha in July
2024 (iNaturalist 2025). Growing in gaps between
pavement blocks, accompanied by Galinsoga
parviflora Cav.

* Bielsko-Biata (Silesian Province), parking lot near
Municipal Hospital, Wyspianskiego Street, ATPOL

Figure 2. Flowering shoot of Euphorbia maculata (photo by P.
Szkudlarz, July 2024).

square DF9332. Observed and photographed by Karol
Lanocha in August 2024 (iNaturalist 2025). Growing
in pavement gaps in a parking lot, accompanied by
Eragrostis minor Host.

*  Bylew (Konin County, Wielkopolska Province), plot
no. 159/3, between pavement blocks on a driveway
to property no. 14D, elevation 89.1 m a.s.l., ATPOL
square CD1819, 52°20°14°N, 18°24’30”’E. Observed
and collected in August 2024 (Figure 3) (leg. & det.
J. Chmiel, POZ-V-0168975). About 50 individuals,
accompanied by Eragrostis minor Host, Erigeron
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Figure 3. Distribution of Fuphorbia maculata in Poland.
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canadensis L., Plantago major L., and Polygonum
aviculare L.

Chetm Slgski (Bierun-Ledziny County, Silesian
Province), Slaska Street, ATPOL square DF6414.
Observed and photographed by Tomasz Wilk in
November 2024 (iNaturalist 2025).

Czorsztyn (Nowy Targ County, Matopolska Province),
Drohojowskich Street, ATPOL square EG3256.
Listed in Plant Vegetation Database (Swacha and
Kacki 2024).

Jawor (Jawor County, Lower Silesian Province),
Park Pokoju, ATPOL square BE5312. Observed and
photographed in June 2014 by Alexander Wiinsche
(iNaturalist 2025).

Katowice (Silesian Province), tram stop “Szopienice
Petla”, Wiosny Ludow Street, ATPOL square DF4347.
Observed in June 2018: several individuals between
pavement tiles (Urbisz 2019).

Kety (Os$wigcim County, Malopolska Province),
Wisniowa Street, ATPOL square DF8466. Observed
and photographed by Karol Lanocha in July 2024
(iNaturalist 2025). Growing between paving stones,
accompanied by Polygonum aviculare L. and Setaria
sp.

Krakow (Matopolska Province), Mikotaja Kopernika
Street 27, Jagiellonian University Botanical Garden,
ATPOL square DF6959. First recorded there in 1864
(KRAM, leg. Jabtonowski), since then frequently
noted and collected. Classified as wild, established,
and common, growing along roadsides, paths, and
flower (Galera 2003; Galera and Sudnik-W¢jcikowska
2004).

Lubsko (Zary County, Lubusz Province), cemetery
at Jodlowa Street, ATPOL squares AD6542 and
ADG6552. Growing between pavement slabs (Rys$ and
Kobierski 2019).

Ostrow Wielkopolski (Ostrow Wielkopolski County,
Wielkopolska Province), between stones in a

Figure 4. Euphorbia maculata among paving stones in Bylew
(photo by J. Chmiel, August 2024).

AR

parking lot near Ostrovia shopping mall at Kaliska
Street, ATPOL square CD8570, 51°39°26.2”N
17°50°42.1”E, elevation 127.3 m a.s.l. Observed
and collected in July 2024 (leg. & det. P. Szkudlarz,
POZ-V-0168974). More than 100 individuals (Figure
4), rarely intermixed with other ruderal species,
such as Bromus hordeaceus L. subsp. hordeaceus,
Equisetum arvense L., Oxalis corniculata L., Senecio
vulgaris L., Stellaria media L., and Taraxacum
officinale F.H.Wigg. Some individuals robust, densely
branched, up to about 25 cm in diameter.

Ostrow Wielkopolski (Ostrow Wielkopolski County,
Wielkopolska Province), as a weed in a flowerpot at
a Garden Center on Chlapowskiego Street, ATPOL
square CD8485. Observed in August 2025 (J.
Pawtowski, pers. comm.).

Ostrow Wielkopolski (Ostrow Wielkopolski County,
Wielkopolska Province), between pavement blocks
near a restaurant on Witosa Street, ATPOL square
CD8489. Observed in August 2025 (J. Pawlowski,
pers. comm.).

Ozarow Mazowiecki (Warszawa County, Mazovian
Province), monastery garden, ATPOL square ED2552.
Observed in 1972 (Rostanski 1992).

Poznan (Wielkopolska Province), Naramowice
(within Poznan), Burystawa Street, ATPOL square
BC9960. Observed and photographed in July 2024
(iNaturalist 2025). Growing in association with
Sagina procumbens L.

Poznan (Wielkopolska Province), Botanical Garden
of Adam Mickiewicz University in Poznan, ATPOL
square BDO0816, 52°25°11.5”N  16°52°57.6”E,
elevation 79.8 m a.s.l. First recorded in 1993,
introduced with Opuntia seedlings from Wroctaw.
Reported as occurring along roadsides, pathways, and
in cultivated plant beds (e.g., Galera 2003; Galera and
Sudnik-Wojcikowska 2004). Currently more than 100
individuals, mostly between pavement blocks in an
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Figure 5. Euphorbia maculata forming dense patches on stones in a parking lot at the Ostrovia shopping stall in Ostrow

Wielkopolski (photo by P. Szkudlarz, July 2024).
T = ._;3’;\:: : o

open area near an educational-exhibition pavilion and
less frequently along walking paths. Small, reaching
up to 10 cm in diameter. Infrequently associated
with, e.g., Eragrostis minor Host, Oxalis corniculata
L., and Portulaca oleracea L. s.]. Observed and
collected in August 2024 (leg. & det. P. Szkudlarz,
POZ-V-0168976).

*  Pyzdry (Wrzesnia County, Wielkopolska
Province), 11 Listopada Street, ATPOL square
CD3400. Collected in August 2013 from crevices
between paving stones (leg. M. Kraska, det. K.
Latowski, POZ-V-0149398, POZ-V-0149397,
POZ-V-0149396, POZ-V-0149395, POZ-V-0045124,
POZ-V-0149393, POZ-V-0149394, POZ-C-0000771) and
confirmed in 2024 by J. Chmiel.

e Sulejowek (Minsk Mazowiecki County, Mazovian
Province), Szosowa Street, ATPOL square ED1896.
Observed in July 2024 by Katherine Mashen
(iNaturalist 2025).

*  Warsaw (Mazovian Province), Aleje Ujazdowskie
4, Botanical Garden of Warsaw University, ATPOL
square ED2638. Found by Galera (2003) along
roadsides, pathways, and in cultivated plant beds.

*  Werbkowice (Hrubieszow County, Lublin Province),
ATPOL square GE7686, recorded in Plant Vegetation
Database (Swacha and Kacki 2024).

*  Wroctaw (Lower Silesian Province), Henryka
Sienkiewicza Street 23, Botanical Garden of Wroctaw

University, ATPOL square BE4963. First recorded
in 1960 (Rostanski 1961), now naturalized and
established, occurring along roadsides, pathways, and
in cultivated plant beds (e.g., Galera 2003; Galera and
Sudnik-Wdjcikowska 2004).

*  Wroctaw (Lower Silesian Province), Kardynata
Hlonda Street, ATPOL square BE4963. Observed
and photographed by Deana Lanikova in July 2024
(iNaturalist 2025). Close to Botanical Garden of
Wroctaw University. Growing in association with
Lysimachia arvensis (L.) U.Manns & Anderb.

Euphorbia maculata localities are distributed exclusively

in the southern and central parts of Poland (Figure 5).

The highest number of occurrences was recorded in the

Wielkopolska Province (seven sites), followed by Silesia

(four sites) and Mazovia, Lower Silesia, and Matopolska

(three sites each). The oldest record dates back to the

19th century from the botanical garden in Krakow

(1864). However, more than half of the total number

of localities (12) were recorded in 2024-2025. Six sites

are associated with botanical and monastic gardens and
their immediate surroundings, where the species grows
along roadsides, pathways, and within cultivated plant
beds. The remaining sites are associated with cracks
in pavement blocks on sidewalks. E. maculata thrives
in environments with low competition from other
plant species. It is often accompanied by ruderal taxa,
such as Eragrostis minor, Erigeron canadensis, Oxalis
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corniculata, Plantago major, Polygonum aviculare, and
Portulaca oleracea.

4. DISCUSSION

Euphorbia maculata is classified in Poland as a
persistent component of the flora with the status of an
alien species, naturalized in anthropogenic habitats
(epecophyte) (Zajac et al. 1998). The same applies to
neighbouring countries (cf. Shevera et al. 2014).

The first observations of E. maculata in Europe date
back to the 17th century, from botanical gardens in London
and Amsterdam (Ascherson and Graebner 1917; Galera
and Sudnik-Wojcikowska 2010). In Poland, the earliest
records are also linked to botanical (and monastery)
gardens: in Krakéw (1864), Wroctaw (1960), Ozardéw
Mazowiecki (1972), Poznan (1993), and Warszawa (2003)
(e.g., Rostanski 1961, 1992; Galera 2003). The same
applies to neighbouring countries: in 1913 in Prague,
Czech Republic (Kaplan et al. 2023), in Jena, Germany
(Hegi 1925), and in Ukraine: Lviv (1932) and Nikita in
Crimea (1954) (Shevera et al. 2024). Its distribution is
due to the introduction of E. maculata seeds or self-sown
seedlings during the exchange of plant material between
botanical gardens (see Galera 2003) and horticultural
nurseries (Shevera et al. 2024).

Since the early 21st century, E. maculata has spread
in Poland from botanical gardens to urbanized areas —
primarily to ruderal habitats in cities (Urbisz 2019). These
are places devoid of other plant species or with minimal
plant diversity, especially cracks between paving stones
and sidewalk slabs, which are part of parking lots, and
other road infrastructure elements (sidewalks) as well
as ornamental plant beds. These habitats are located
near newly constructed single-family houses, hospitals,
stores, and shopping malls. E. maculata occupies similar
habitats in neighbouring countries, for example in the
Czech Republic (Cernoch 1955; Chrtek and Kiisa 1992;
Kaplan et al. 2023), Germany (Hegi 1925; Hiigin and
Higin 1997; v. Schlatti 2014), Slovakia (Elias 2009;
Dudas et al. 2023), and Ukraine (Shevera et al. 2024).
In Central and Eastern Europe, E. maculata is associated
with communities from the class Stellarietea mediae,
namely Eragrostio-Polygonetum avicularis, Portulaco-
Euphorbietum maculatae, and Polygono-Euphorbietum
maculatae (Brandes 1993; Elias 2009, 2019; Shevera et
al. 2024).

According to GBIF, the species occurs primarily in
the western and southern parts of Europe. In Germany,
Ukraine, and Poland, its populations are concentrated
in the southern regions of these countries (Hiigin 1998;
Bettinger et al. 2013; Shevera et al. 2024, cf. Figure
5). However, it is inconspicuous and could have been
overlooked by researchers in other regions. In Ukraine,
the species has been recorded at over 93 sites, most of
which were observed after 2017. The majority of these
sites are ruderal habitats (e.g., roadsides, cracks between
sidewalk slabs, railway tracks, courtyards, lawns, green
spaces), but its first occurrences on segetal sites have also
been recorded, which could indicate a potential threat to
agricultural crops (Shevera et al. 2024).

In conclusion Euphorbia maculata is extending its
distribution range in our country but its occurrence is
limited to anthropogenic habitats. Thus currently it does
not seem to compete with any threatened native plant
species.

Acknowledgements. The authors would like to
thank Dr. Jacek Pawlowski for providing the Euphorbia
maculata localities from Ostrow Wielkopolski.

REFERENCES

AMUNATCOLL.pl Database of Natural History
Collections of the Faculty of Biology of Adam
Mickiewicz  University in Poznan. Accessed
10.02.2025.

Ascherson, P. and Graebner, P. 1917. Synopsis der
Mitteleuropéischen Flora. 7. p. 422-479. Verl. W.
Engelmann, Leipzig.

Bettinger, A., Buttler, K. P., Caspari, S., Klotz, J., May,
R. and Metzing, D. 2013. Verbreitungsatlas der
Farn- und Bliitenpflanzen Deutschlands. Griebsch &
Rochol Druck GmbH & Co. KG, Hamm. Bonn-Bad
Godesberg.

Brandes, D. 1993. Eisenbahnanlagen als
Untersuchungsgegenstand der Geobotanik. Tuexenia
13:415-444.

Cernoch, F. 1955. Euphorbia maculata L. na jizni
Moravé. Preslia 27:286.

Chrtek, J. and Kifisa, B. 1992. Chamaesyce Rafin. —
pryska. In: S. Hejny, B. Slavik, J. Kirschner and B.
Kiisa (eds.), Kvétena Ceské republiky 3, p. 318-320,
Academia, Praha.

Dudas, M., Eliés, P. Jr., Hrivnak, R., Jarolimek, 1., Kiraly,
A., Kiraly, G., Kobiv, Y., Kotlarova, N., Slabejova,
D. and Taraska, V. 2023. New floristic records from
Central Europe 11 (reports 149-163). Thaiszia - J.
Bot., Kosice 33(1):93—104. https://doi.org/10.33542/
TJB2023-1-07

Elias, P. Jr. 2009. First record of Euphorbia maculata
L. (Euphorbiaceae) in Slovakia. Thaiszia - J. Bot.,
Kosice 19:21-25.

Elias, P. sen. 2019. Spolocenstva s Euphorbia maculata
a E. prostrata na Slovensku a poznamky k ich
syntaxonomickej klasifikacii v strednej Europe. Bull.
Slov. Bot. Spoloc¢n. 41(1):77-88.

FoNA 2017. Flora of North America. 56. Euphorbia
maculata Linnaeus, Sp. Pl 1: 455. 1753. http://
www.efloras.org/florataxon.aspx?flora_id=1&taxon
1d=242321471

Galera, H. 2003. Rosliny wystepujace spontanicznie w
polskich ogrodach botanicznych — przeglad listy
florystycznej.  Biuletyn Ogrodow  Botanicznych
12:31-82.

Galera, H. and Sudnik-Woéjcikowska, B. 2004. Historyczne
notowania chwastow zwiazanych z dziatalno$cia
ogrodéw botanicznych Europy Centralnej. Fragmenta
Floristica et Geobotanica, Polonica 11(2):293-317.

Galera, H. and Sudnik-Wojcikowska, B. 2010. Central
European botanic gardens as centers of dispersal
of alien plant. Acta Societatis Botanicorum

82



ZBIGNIEW CELKA ET AL. — OCCURRENCE OF EUPHORBIA MACULATA L. IN POLAND

Poloniae 79(2):147-156.
asbp.2010.020

GBIF 2023. Euphorbia maculata L. in GBIF Secretariat
2023. GBIF Backbone Taxonomy. Checklist dataset
https://doi.org/10.15468/390omei accessed via GBIF.
org on 2025-02-10.

Hassler, M. 2025. World Plants. Synonymic Checklist
and Distribution of the World Flora. Version 25.02;
last update February 8th, 2025. www.worldplants.de.
Accessed 10.02.2025.

Hegi, G. 1925. Tllustrierte Flora von Mitteleuropa. Band V,
Teil. 1. J. F. Lehmanns Verlag, Miinchen.

Higin, G. 1998. Die Gattung Chamaesyce in Europa.
Bestimmungsschliissel mit taxonomisch-
nomenklatorischen Anmerkungen. Feddes Repert.
109(3-4):189-223. https://doi.org/10.1002/
fedr.19981090302

Hiigin, G. and Hiigin, H. 1997. Die Gattung Chamaesyce
in Deutschland. Ber. Bayer. Bot. Ges. 68:43-61.

iNaturalist 2025. iNaturalist contributors. iNaturalist
Research-grade Observations. iNaturalist.org.
Occurrence dataset https://doi.org/10.15468/ab3s5x
accessed via GBIF.org on 2025-02-10.
https://www.gbif.org/occurrence/4924094785,
https://www.gbif.org/occurrence/4925821831,
https://www.gbif.org/occurrence/4978240742,
https://www.gbif.org/occurrence/4980655721,
https://www.gbif.org/occurrence/4908560590,
https://www.gbif.org/occurrence/4908814751,
https://www.gbif.org/occurrence/4919726440,
https://www.gbif.org/occurrence/4908312512

Jackowiak, B. 2023. Man-Made Changes in the Flora and
Vegetation of Poland: Current Review. Diversity 15,
618. https://doi.org/10.3390/d15050618

Jinshuang, M. and Gilbert, M. G. 2008. 74. Euphorbia
Linnaeus, Sp. Pl. 1: 450. 1753. In: Z. Y. Wu, P. H.
Raven, & D. Y. Hong, (eds.), Flora of China. 11.
(Oxalidaceae through Aceraceae), p. 288-313.
Science Press, Beijing, Missouri Botanical Garden
Press, St. Louis. http://flora.huh.harvard.edu/china/
PDF/PDF11/Euphorbia.pdf

Kaplan, Z., Danihelka, J., Sumberova, K., Pranél, J.,
Velebil, J., Dfevojan, P., Duchacek, M., Businsky, R.,
Repka, R., Mad¢ra, P., Galuskova, H., Wild, J. and
Brtina, J. 2023. Distributions of vascular plants in the
Czech Republic. Part 12. Preslia 95:1-118. https://
doi.org/10.23855/preslia.2023.001

Mabberley, D. J. 2017. Mabberley’s Plant-book. A
Portable Dictionary of Plants, their Classification
and Uses. Cambridge University Press. https://doi.
org/10.1017/9781316335581

Mack, R. N. and Lonsdale W. M. 2001. Humans as
Global Plant Dispersers: Getting More Than We
Bargained For. BioScience 51(2): 95-102. https://doi.
org/10.1641/0006-3568(2001)051[0095:HAGPDG]2
.0.CO;2

Masters, G. and Norgrove, L. 2010. Climate Change and
Invasive Alien Species. CABI Working Paper 1, 30

pp.

https://doi.org/10.5586/

Mirek, Z., Pigkos-Mirkowa, H., Zajac, A., and Zajac,
M. 2020. Vascular plants of Poland: An annotated
checklist. W. Szafer Institute of Botany, Polish
Academy of Sciences.

POWO 2025. Plants of the World Online. Facilitated
by the Royal Botanic Gardens, Kew. https://powo.
science.kew.org/ Accessed 10.02.2025.

Pullaiah, T. and Ielmini, M. R. (eds.). 2021. Invasive
Alien Species: Observations and Issues from Around
the World. John Wiley & Sons Ltd. https://doi.
org/10.1002/9781119607045

Roberts, N. 2014. The Holocene. An Environmental
History. 3rd ed. Wiley-Blackwell: Oxford, UK.

Rostanski, K. 1961. Interesujace gatunki synantropijne
z terenu miasta Wroctawia. Cze$¢ 2. Fragmenta
Floristica et Geobotanica 7(2):291-298.

Rostanski, K. 1992. Rzad Euphorbiales— Wilczomleczowce
(=Tricoccae, Trojnasienne). In: A. Jasiewicz (ed.),
Flora Polski. Rosliny naczyniowe, 3, ss. 134-168.
Instytut Botaniki im. W. Szafera. Polska Akademia
Nauk, Krakow.

Ry$, R. and Kobierski, P. 2019. Materialy do flory
potudniowo-zachodniej czescei wojewodztwa
lubuskiego. 120 pp. FloraKob, Lubsko.

v. Schlatti, F. 2014. Pflanzen mit invasivem Potenzial in
Botanischen Gérten VII: Euphorbia maculata und
Euphorbia humifusa (Euphorbiaceae). Carinthia 11
204(124): 205-216.

Shevera, M. V., Shynder, O. I, Kolomiychuk, V. P,
Protopopova, V. V., Miskova, O. V., Lyubinska, L.
G., Kalashnik, K. S. and Karmyzova, L. O. 2014.
Euphorbia maculata (Euphorbiaceae) in the flora of
Ukraine: introduction history and current distribution.
Thaiszia - J. Bot., Kosice 34:103—123. https://doi.
org/10.33542/TIB2024-2-02

Steffen, W., Crutzen, P. J. and McNeill, J. R. 2017. The
Anthropocene: Are Humans Now Overwhelming
the Great Forces of Nature? In: Ch. Schlottmann, D.
Jamieson, C. Jerolmack and A. Rademacher (eds.),
Environment and Society: A Reader, pp. 12-31. New
York, USA: New York University Press. https://doi.
org/10.18574/nyu/9781479844746.003.0006

Steinmann, V. W., Morawetz, J. J., Berry, P. E., Peirson, J.
A.and Yang, Ya. 2016. Euphorbia maculata Linnaeus.
In: Flora of North America Editorial Committee. Flora
of North America North of Mexico. Vol. 12. — Oxford
University Press, New York. http://floranorthamerica.
org/Euphorbia_maculata

Swacha, G. and Kacki, Z. 2024. University of Wroctaw
- Plant Vegetation Database. Version 1.1. Wroctaw
University, Museum of Natural History. Occurrence
dataset  https://doi.org/10.15468/fzugec  accessed
via GBIF.org on 2025-02-10. https://www.gbif.
org/occurrence/4859575095,  https://www.gbif.org/
occurrence/4860664075

Tilman, D. and Lehman, C. 2001. Human-caused
environmental change: Impacts on plant diversity and
evolution. Proc Natl Acad Sci U S A. 98(10): 5433-
5440. https://doi.org/10.1073/pnas.091093198

83



ZBIGNIEW CELKA ET AL. — OCCURRENCE OF EUPHORBIA MACULATA L. IN POLAND

Tokarska-Guzik, B. 2005. The Establishment and Spread
of Alien Plant Species (Kenophytes) in the Flora of
Poland. Prace Naukowe Uniwersytetu Slaskiego w
Katowicach nr 2372, pp. 192.

Tokarska-Guzik, B., Dajdok, Z., Zajac, M., Zajac, A.,
Urbisz, A., Danielewicz, W., Hotdynski Cz. 2012.
Rosliny obcego pochodzenia w Polsce ze szczegdlnym
uwzglednieniem gatunkéw inwazyjnych. Generalna
Dyrekcja Ochrony Srodowiska.

Urbisz, A. 2019. Nowe stanowisko Euphorbia maculata
(Euphorbiaceae) w Polsce. Fragmenta Floristica et
Geobotanica, Polonica 26(1):173—-176. https://doi.
org/10.35535/ffgp-2019-0012

WFO 2025. Euphorbia maculata L. Published on the
Internet; https://www.worldfloraonline.org/taxon/
wf0-0000963182. Accessed 10.02.2025.

Zajac, A., Zajac, M. and Tokarska-Guzik, B. 1998.
Kenophytes in the flora of Poland: list, status and
origin. Phytocoenosis 10. Suppl. Cartogr. Geobot.
9:107-116.

Zajac, A. and Zajac, M. (eds). 2019. Distribution Atlas
of Vascular Plants in Poland — appendix. Institute of
Botany Jagiellonian University.

84



