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Abstract: In this paper, eleven alien plant species are presented, two of them are reported for the
first time in the Republic of Moldova (Euphorbia maculata, Gaillardia pulchella), one of them has
so far been reported only from a botanical garden (Oenothera glazioviana), and eight species were
previously known from a few localities in Moldova (Amaranthus powelii, Centaurea diffusa, Grinde-
lia squarrosa, Gypsophila perfoliata, Ruta graveolens, Silphium perfoliatum, Sorghum halepense and
Tragus racemosus). We also present an indigenous species which behaves as invasive (Rumex thyrsi-
florus). We collected plants primarily on roadsides, along railway lines and in settlements, less often
in natural habitats. Our goal is to report scattered data here. Voucher specimens were deposited in
the Hungarian Natural History Museum, Botanical Department, Herbarium Generale (BP).
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INTRODUCTION

Some alien species may become invasive, threatening natural and agricul-
tural ecosystems, causing damages to the economy and human health (McNEELY
2001, WITTENBERG & Cock 2001, Cs1szAR & KoRrDpaA 2015). Plant invasion is
a rapid process, it is therefore important to be up to date. Our goal here is to
contribute with scattered data to the knowledge of the flora of the study area. In
the present paper we report two new alien species for the flora of the Republic of
Moldova, as well as other, potentially invasive alien species, with insufficiently
known distribution in the area.

The most complete summary on the synanthropic flora of the Republic of
Moldova is provided by MARZA (2010) and MARZA et al. (2014). They reported
altogether 189 alien plant species, of which 112 are neophytes. The proportion of
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neophytes in different habitats is higher than the European average (CHYTRY et
al. 2009, MARZzA 2010).

Since 2007 we have been studying the forest-steppe vegetation of the
Republic of Moldova on several occasions and have been comparing it with the
Carpathian Basin stands (MOLNAR et 4l. 2008, 2012, CsATHOS 2014). During our
studies, remarkable new occurrences of alien and anthropogenic species were
found, which are reported in the present paper.

MATERIAL AND METHODS

Between 8 and 15 July 2018 we organized a field trip to the Republic of
Moldova. We collected alien plants primarily on road margins, along railway
lines and in settlements, less often in natural habitats. The collected specimens
are unevenly distributed in the country and do not represent the distribution of
the taxa there.

The geographic coordinates were recorded using Garmin GPSMAP 64. For
larger populations, only one coordinate was recorded.

Voucher specimens are deposited in the Hungarian Natural History Museum,
Botanical Department, Herbarium Generale (BP).

The morphological characters of the species were analysed on the specimens
collected from the field and were compared with data from relevant literature
sources (BATORI et al. 2012, NEGRU 2007, TUTIN et al. 1960-1980, 1993, GEIDE-
MAN 1986, SARBU et al. 2013). The taxonomy and nomenclature of species follow
Flora Europaea (TUTIN et al. 1964-1980), except Oenothera glazioviana Micheli
in Mart. (ROSTANSKI et al. 2010), but the more frequent synonyms are also pro-
vided here. Terminology and definitions recommended by EssL et al. (2018) and
ABDULOYEVA & KARPENKO (2012) were used for the status of alien plants.

RESULTS
New members of the adventive flora of Moldova
Euphborbia maculata L. [syn.: Chamaesyce maculata (L.) Small]
The species is native to North America (GLEASON & CRONQUIST 1991).
It became naturalised in many places in South and Central Europe (SMITH &
TuTIiN 1968), Middle and South America, Middle East, Eastern Asia, New
Zealand, and Australia (HoLM et al. 1979, ESLER & ASTRIDGE 1987), mainly in

urban environments, road margins, fissures in roads, on railroad rocks, gardens,
and other open, sunny locations.
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E. maculata is an annual herb, 10-17 cm tall and usually prostrate. Plants
are hairy (sometimes only sparsely or inconspicuously). Leaves are (1.5-)2-3(-4)
times as long as wide. Cyathia are not grouped at the end of stems. Capsule is
uniformly hairy, with + appressed hairs. Seed is not blackish, at most dark grey
or dark brown and evidently rugose (with 3-5 transverse grooves). Further mor-
phological data and determination keys were published by SMiTH & TUTIN
(1968) and BATORI et al. (2012).

We found this species on railroad rocks in two places in Moldova.

1. Gagauzia, Bugeac (Bucak, byaxsix), Komrat railway station, 46.36058° N,
28.65056° E (13 July 2018) (BP) (together with Gypsophila perfoliata L., Tribulus
terrestris L.).

2. Cahul District, Greceni (I'pedens), along railroad tracks, 45.76758° N,
28.52750° E (14 July 2018) (BP) [with Aegilops cylindrica Host, Grindelia squar-
rosa (Pursh) Dunal, Plantago arenaria Waldst. & Kit., Tragus racemosus (L.) All.,
Tribulus terrestris L.] (Fig. 1).

We have not found any previous records of this species from the country. In
this region, the species was first found in Ukraine (DUBYNA & PROTOPOPOVA

Fig. 1. Euphorbia maculata near Greceni.
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1984, Porova 2003). It is known along the shores of the Black Sea and in the
Danube Delta (ANASTASIU et al. 2014), however, in other areas, west and south of
Moldova, the species is typically connected to roads and railways, so in Bulgaria
(PETROVA et al. 2013), in Romania (GoGA 1960), in Hungary (DEGEN 1907),
and in Slovakia (EL1AS 2009).

Gaillardia pulchella Foug.

The species is native to North America, planted worldwide as an ornamen-
tal plant. It has occasionally been naturalised in Macaronesia, southern Africa,
China, Eastern Asia, southeastern and southwestern Europe, the Pacific Islands,
and the Caribbean. An adventive species in Europe, and in Central Europe it be-
haves invasively (HANSEN 19764, WIERSEMA & LEON 2013).

Another species of the genus G. aristata Pursh is also widely planted in
Europe. The breeders also created many variants and even hybrids of the two spe-
cies, so the clear identification of specimens is sometimes not easy. The individu-
als we collected are annual, smaller in size, 30-50 cm tall, petals are c2 30-40 mm
long, the inflorescence is bicolorous, red in the middle, yellow at the margin and
the whole plant is covered with soft hairs.

We found this species in two places in Moldova.

1. Criuleni District, near Maldiesti Noi (Measewruii Hoit), on Dniester pla-
teau, some flowering plants in a fallow used for pasture, 47.08167° N, 29.13867°
E (11 July 2018) (BP).

2. Hincesti District, between Onesti (Onemrs) and Leuseni (Aeyruens),
some flowering plants along the roadside, 46.85100° N, 28.21189° E (12 July 2018)
(BP) (Fig. 2).

We did not find any previous records of the species from the country. It is
occasionally naturalised in Ukraine (MELNIK 2009) and Romania (CIOCARLAN
2009). In Hungary, we observed its invasive behaviour on sand, on dry, open sur-
face, especially on fallow fields (Molndr et al. ined.). The population near Onesti
is in a similar environment like some Hungarian ones, thus its spread in Moldova
is expected.

Oenothera glazioviana Micheli in Mart. (syn: Oe. erythrosepala Borbas)

The species is native to North America, but introduced to South America,
Europe, East Asia, and other continents and islands, as an escaped ornamental
plant. It has often subspontaneous populations, but rarely forms large monodomi-
nant stands. Often hybridizes with other adventive Oenothera taxa (ROSTANSKI
et al. 2010).
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Fig. 2. Gaillardia pulchella between Onesti and Leuseni.
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Fig. 3. Oenothera glazioviana between Greceni and Burliceni.
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Oenothera glazioviana is a biennial herb, stem up to 180 cm, simple or
branched, green or reddish, strongly red spotted, with spreading short hairs
and longer stiff hairs with red bulbous bases. Rhachis green but red-spotted.
Buds red-striped when ripe, strongly glandular-pubescent. Sepal tips 3-8 mm.
Hypanthium 30-40 mm. Petals broadly obcordate, 30-50 mm long, 32-58 mm
broad, the largest within the genus. Further details and identification key were
published by ROSTANSKI et 4l. (2010).

We found this species on road margin in one place in Moldova.

1. Cahul District, between Greceni (I'pedens) and Burliceni (Bypasuens), on
road margin, one flowering plant and some leaf rosettes, 45.75869° N, 28.51928°
E (14 July 2018) (BP) (Fig. 3).

This specieshasbeenreported only fromabotanicalgarden in the Republic of
Moldova, observed by SKvORTSOV in the Botanical Garden (Griddina Botanicd),
in Chisindu, 1986 (SKVORTSOV 1994, ROSTANSKI 2004, ROSTANSKI et al. 2010).
It is known nearby, next to Berheci (Galati County, Romania), along the roadside
(SirBU & OPREA 2010). Further stands in synanthropic habitats, ruderal places
are known in Ukraine (e.g. ROSTANSKI et al. 2004, MELNIK 2009) and Romania
(e.g. SIRBU & OPREA 2010, PRICOP & NEGREA 2018) also.

Records contributing to the flora of Moldova

Amaranthus powelii S. Wats.

The species is native to North and South America. It is currently a weed
spreading worldwide, from southwestern and Central Europe to all directions in
Europe (AELLEN & AKEROYD 1993).

We found this species along roadsides in two places in Moldova.

1. Criuleni District, near Orhei Vechi Monastery, 47.30133° N, 28.971972°
E (11 July 2018).

2. Criuleni District, Ratus (Parym), gas station and bus stop, 47.16911° N,
28.80844° E (11 July 2018).

The species is missing in the list of NEGRU (2007), but later MARZA (2010)
reported it from Moldova. It is still a rare weed in the country, but spreading also
in the neighbouring Romania (e.g. PRIcoP & NEGREA 2018) and Ukraine (e.g.
PROTOPOPOVA et al. 2006, MELNIK 2009).

Centaurea diffusa Lam.

This species is native to the eastern Mediterranean, Asia Minor, Iran, and
Central Asia. It was naturalised in many places in South and Central Europe,
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North America, and the former Soviet Union, mainly in urban environment,
waste places and fallow fields (DoSTAL 1976, PROTOPOPOVA et al. 2006).

We recorded this species in eight places in Moldova, and did not find it in-
frequent in the country.

1. Balti District, north of Sadovoe (CaaoBoe), in a loess-valley, 47.78542° N,
27.82158° E (10 July 2018) (BP).

2. Singerei District, between Singereii Noi (Coiaasxepenit Hoit) and Ridoaia
(Papoas), in weedy pasture, 47.72039° N, 28.11661° E (10 July 2018).

3. Singerei District, near Izvoare (MsBoape), in pasture, 47.71167° N,
28.19553° E (10 July 2018).

4. Orhei District, near Slobozia (Cao6osua), at the edge of a quarry,
47.36172° N, 28.82456° E (10 July 2018).

5. Criuleni District, near Malaiesti Noi (Measewrtuit Hoit), on Dniester pla-
teau, in grazed fallow fields, 47.08167° N, 29.13867° E (11 July 2018).

6. Criuleni District, near Ohrince (Oxpunya), in abandoned vineyard,
47.23158°N, 29.05014° E (11 July 2018).

7. Criuleni District, near Orhei Vechi Monastery, 47.30133° N, 28.97197° E
(11 July 2018).

8. Hincesti District, near Pervomaiscoe (IlepBomatickoe), in abandoned
vineyard and pasture, 46.90094° N, 28.33331° E (12 July 2018).

The species is included in the list of NEGRU (2007), and mentioned from many
places in the country (MARzA 2010, MIRON 2009, SHABANOVA et al. 2014). It is
widespread also in Ukraine (PROTOPOPOVA et al. 2006, ABDULOYEVA & KARPEN-
K0 2009, KRUKOVA & BONDARENKO 2014, DENISOW et al. 2017, MAMCHUR et al.
2017, PASHKEVYCH & BURDA 2017) and sporadic in Romania (SARBU et al. 2013).

Grindelia squarrosa (Pursh) Dunal

The species is native to North America. It was formerly cultivated as a me-
dicinal plant, and has been naturalised in waste places in Ukraine from 1949
(PROTOPOPVA et al. 2006). It has been spreading since then in new habitats and
new areas (HANSEN 1976b).

We recorded this species in fourteen places in Moldova, especially along
roadsides. It seems not infrequent in the country.

1. Glodeni District, Glodeni (Troaens), city bypass, along the roadside,
47.79897° N, 27.50831° E (9 July 2018) (BP).

2. Bilti District, Balti (baans), along the roadside, 47.718500° N, 28.117417°
E (10 July 2018).

3. Chisindu District, between Chisindu (Kummnos) and Tohatin (Toxatun),
along the roadside, 47.05292° N, 28.93725° E (11 July 2018).
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4. Criuleni District, near Milaiesti Noi (Measewrnit Hoit), on Dniester pla-
teau, in grazed fallow fields, 47.08167° N, 29.13867° E (11 July 2018).

5. Criuleni District, near Criuleni (Kpuyaens), along roadsides, 47.20072° N,
29.15222° E (11 July 2018).

6. Criuleni District, near Ohrincea (Oxpunya), along roadsides, 47.21597°
N, 29.06700° E (11 July 2018).

7. Criuleni District, near Mascauti (Mamukayns), along roadsides, 47.28864°
N, 28.98358° E (11 July 2018).

8. Criuleni District, near Morovaia (Moposas), along roadsides, 47.29822°
N, 28.98750° E (11 July 2018).

9. Criuleni District, near Orhei Vechi Monastery, 47.30133° N, 28.97197° E
(11 July 2018).

10. Orhei District, near Branesti (Bpanemurs), along roadsides, 47.29961° N,
28.91333° E (11 July 2018).

11. Orhei District, near Furceni (Oypuens), along roadsides, 47.34094° N,
28.91500° E (11 July 2018).

12. Orhei District, near Lazo (Aaso), along roadsides, 47.35867° N,
28.89839° E (11 July 2018).

13. Criuleni District, Ratug (Paryw), in a gas station and bus stop, 47.16914°
N, 28.80844° E (11 July 2018).

14. Cahul District, Greceni (I'peuens), along railroad tracks, 45.76758° N,
28.5275° E (14 July 2018).

The species is included in the list of NEGRU (2007), and mentioned from
many places in the country (MARzA 2010). It is a newly detected alien in
Moldova (MirzA et al. 1987), but it is already a common species there (NEGRU
et al. 2006, SHABANOVA et al. 2014). It was introduced from Ukraine, where it is
a common alien plant (PROTOPOPOVA et al. 2006, ABDULOYEVA & KARPENKO
2009, MELNIK 2009, KRUKOVA & BONDARENKO 2014, PASHKEVYCH & BURDA
2017). Grindelia spreads from Ukraine eastward recently to Russia (HANSEN
1976b) and westward to Romania (SiRBU & OPREA 2008, SIRBU et al. 2012),
Bulgaria (VLADIMIROV & PETROVA 2012, PETROVA et al. 2013), and Slovakia
(JEHLIK et al. 2013). In addition, it is a casual alien in other European countries.

Gypsopbila perfoliata L.

This Irano-Turanian species is a rare casual alien in Central and southeast-
ern Europe (BARKOUDAH et al. 1993, SOMLYAY 2009).

We found this species on railroad rocks in one place in Moldova.

1. Gagauzia, Bugeac (Bucak, Byaxxsk), Komrat railway station, 46.36058° N,
28.65056° E (13 July 2018).
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The species is missing in the list of NEGRU (2007), but MARZA (2010) later
reported it from the country. It is probably native to the Black Sea Coast (OPREA
2005), its closest known records are known from the Danube Delta (Porova
2003). Like other species of sandy substrates, it also appears next to the railway
and roadside verge rocks, perhaps its further spread is expected. This is evidenced
by the fact that it has recently been discovered in several locations in Poland
(SwiEs & WRZESIEN 2002, PL1szKO 2016), and in Romania (CHIFU et al. 2006)
from also railway stations.

Ruta graveolens L.

The species is native to the Balkan Peninsula and Crimea. It is cultivated
as a medicinal and ornamental plant in many countries of Europe. It frequently
escaped from gardens and widely naturalised outside in southern and Central
Europe (TOWNSEND 1968, OPREA 2005).

We recorded this species in trampled lawn in one place in Moldova.

1. Criuleni District, near Orhei Vechi Monastery, 47.30133° N, 28.97197° E
(11 July 2018).

The species is not included in the list of NEGRU (2007), but reported subse-
quently by MARzA (2010).

Silphium perfoliatum L.

The species is native to North America. It is cultivated elsewhere as an orna-
mental and a fodder plant. It occurs as a casual and locally naturalised species on
river-banks and in damp meadows in Europe (TUTIN 1976).

We found this species in one place in Moldova.

1. Balti District, Bélti (baaup), along roadside, 47.77222° N, 27.86497° E (10
July 2018) (BP).

The species is missing in the list of NEGRU (2007), but MARZA (2010) re-
ported it from Moldova recently. It is occasionally naturalised in Ukraine (e.g.
YAKUBENKO et al. 2014), but missing in Romania (OPREA 2005, SARBU et al.
2013).

Sorghum balepense (L.) Pers.

The species is native to North Africa and southwestern Asia. It is possibly
native to the eastern Mediterranean region. It is widely naturalised as a weed and
ruderal species in southern and Central Europe (CLAYTON 1980).

We recorded this species in three places in Moldova, although it is not un-
common in the southern parts of the country, primarily in dry open habitats.
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1. Hincesti District, between Hincesti (Xpinuewts) and Rusca (Pyccka),
along roadside, 46.86347° N, 28.50589° E (12 July 2018).

2. Hincesti District, near Lapusna (Asnyuna), along roadside, 46.88958° N,
28.36869° E (12 July 2018).

3. Taraclia District, near Ciumai (Yymaii), in sand pit, 45.78878° N,
28.55575° E (14 July 2018).

The species is included in the list of NEGRU (2007) and mentioned from
more places by MArRzA (2010).

Tragus racemosus (L.) All.

The species is native to South Africa. Its expansion beyond the native range
began centuries ago, and it has reached subtropical areas of Africa and Asia, then
the European Mediterranean and North America (SCHMIDT 2012).

We found this species on railroad rocks in two places in Moldova.

1. Cahul District, Greceni (I'pedens), along railroad tracks, 45.76758° N,
28.52750° E (14 July 2018) (BP).

2. Cahul District, near Slobozia Mare (Cao6oaus Mape) along railroad
tracks, 45.59878° N, 28.16167° E (14 July 2018).

The species is included in the list of NEGRU (2007), and mentioned from
further places in the country by MARZzA (2010). Typically it occurs in the south-
ern parts of the country (SHABANOVA et al. 2014).

Rumex thyrsiflorus Fingerh.

The species is native to Europe.

We found it along the roadside in one locality in Moldova.

1. Gagauzia, Comrat (Komrat, Kompar), along roadside, 46.29986° N,
28.65531° E (13 July 2018) (BP).

The species is included in the list of NEGRU (2007). MARZA (2010) did not
report it, probably he did not consider it being a synanthropic plant. The species
is infrequent in Moldova (e.g. SHABANOVA et al. 2014). Based on our own obser-
vations in Hungary, the species has recently begun to colonize the road margins
and spreads quickly (MOLNAR et al. 2018). Perhaps its expansion along roads is
also expected in Moldova.

DISCUSSION
There are many ruderal habitats in the Republic of Moldova that are suit-

able for settling and spreading alien plants. Field cultivation is taking place in
large areas, there is an extended railway and road network, cities are growing
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and alien species are spreading in these habitats. Some taxa arrive from the west
and spread to the east (e.g. Euphorbia maculata), while others turn from east to
west (e.g. Grindelia squarrosa). This latter spreading route may cause a problem
even in Hungary in the near future since a number of new aliens may appear
there. Some indigenous species are now becoming invasive (e.g. Rumex thyrsi-
florus, Gypsophila perfoliata). The invasive species presented here already cause
or will cause serious conservation and economic problems in Moldova and ad-
joining regions.
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Osszefoglalé: A tanulmény 11 idegenhonos névényfajt mutat be, melyek koziil kettét elsé al-
kalommal jelziink Moldova teriiletér8l (Euphorbia maculata, Gaillardia pulchella), egyet pedig ed-
dig csak botanikus kertbél ismertek (Oenothera glazioviana), tovabbi 8 fajnak néhany lel6helyét is-
mertetjik (Amaranthus powelii, Centaurea diffusa, Grindelia squarrosa, Gypsophila perfoliata, Ruta
graveolens, Silphium perfoliatum, Sorghum halepense és Tragus racemosus). Bemutatunk tovdbba egy
6shonos, de invazidsan viselkedd fajt is (Rumex thyrsiflorus). Elsésorban kézutak mellett, vastt-
vonalak mentén és telepiiléseken gyfijtottiink, ritkabban természetes él6helyeken is. Célunk jelen-
leg nem egy osszefoglal6 tanulmany elkészitése volt, csupén szérvanyadataink kozlése. A herbéri-
umi bizonyité példdnyokat a Magyar Természettudoményi Muzeum Né6vénytaranak Herbarium
Generale (BP) gylijteményében helyeztiik el.
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