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MEUM ATHAMANTICUM (APIACEAE)
IN THE EASTERN CARPATHIANS, ROMANIA

SCRBU 'C8AMUIHEostel OPREA Adrian

Abstract Meum athamantiau, from the Apiaceae family, was first reported in Romania

in the first quarter of the nineteenth century. However, due to the lack of voucher
specimens in herbaria (or of information about them) and the fact that it has not been
further found in the locélles before mentioned in the literature, the occurrence of this
species in Romania has long been controversial or even démigds paper, we have
reported the discovery &fl. athamanticunin the Eastern Carpathians of Romania, in the
area of the OituPass (Covasna county), 77 years after the last record icothwry.
According to our data, this is the only known place from Romania where this species can
be found nowadays. The species is highly threatened due to the intensive anthropogenic
impact inthe area and the very small number of individuals. Consequently, the authors
propose the establishment of a special protected area, and indielimg athamanticum

as a Critical Endangered (CR) species, in a possible future edition Bbthanian Red
Bookof vascular plants.

Key words new record, rare plants, Oituz Pass, Red Book, spignel, threatened species
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Introduction

Meum Miller, Gard. Dict. Abridg. Ed 4 (1754), is monotypic genus of the
family Apiaceae (Umbelliferae)Tutin 1968,Leute 1969). The distribution center of the
only species of the genusjeumathamanticumlacq., Fl. Austr. 4: 2, t. 303 (1776)
(spignel), is represented by the western, central and solheopean high mountains,
extending locally to the nortlvestern and eastern Eurofgpinner 1931 eute 1969,
Hegi 1965,Tutin 1968, Villar 2003, Hucket al. 2009) and the North of Africa (Villar
2003). In eastern Europe, it is distributed in isolatedhmst of the Balkan Mountains
(Spinner 1931 eute 1969,Hegi 1965, Tutin 1968, Villar 2003, Hucket al. 2009,
Polish CarpathiansHick et al. 2009, Ukrainian Carpathiang§Chornogora (Tsaryk
1997, as well asin the Romanian Carpathianas(it will be dscussed below). In
addition to the type subspecieghamanticuy with the widest distribution in Europe,
two other subspecies are endemic in the lberian Peninsula, nauledp.labranum
(Gdgr.) Leute and subspevadenséBoiss.) Drude (Leute 1969).

According to the literature (Hegi 1965, Tutin 1968, Leute 1969,
athamanticums a perennial, aromatic plant. Stem glabrous, striate, + erect, up to 60 cm
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high (shorter at subspevadensg more or lesdranched in the upper half, surrounded

at the basby coarse, fibrous remains of petiol&sal leaves numerous, glabrous, long
petiolate, with longpvate sheaths, blade-42 pinnate, triangular ovate (subsp.
athamanticun to oblongelliptic or ellipticlanceolate (subsp.labranum and
nevadensgg * erect o (subspnevadensehorizontalpatent to ascendant; lobes opposite

or seemingly whorledthose of the last orddiliform (2-6 x 0.2 0.2 mm). Cauline
leaves similar in shape but fewer and much smammpound umbels (B 6-15
radiate, rays glabrous @subsp.labranun) very papillatescabrouson the inner side,
extending unequally at fruiting time; bractsZpand bracteoles {8) linearsetaceous.
Flowers many, bisexual, some of them functionally male; receptacle (enclosing ovary)
glabrous; sepals obkete, triangulaiovate; petals white or yellowislthite, more or

less incurved at the top; stamen 5, longer than petals, anthers yellowish; stylopod
depressedoneshaped; styles divergent, later reflect. Fruit brown, glabrous, -olbithg
scarcely corpressed, 40 mm long; mericarps with 5 prominent, very narrow,
unwinged ribs.

Meum athamanticunis restricted to cool (Hucket al. 2009) or cool to
moderately warm environment&llenberg et al. 1992), on soilsusually £ humid
(Spinner 1931Villar 2003, Huck et al. 2009) or of average dampnégdlenberget al.
1992),acidic (exceptionally nearly neutrg§pinner 1931, Aubert 193E]Jlenberget al.

1992, Villar 2003), with an optimunpH between 4.6 and &@pinner 193}, and + poor

in available nitroger{Ellenberget al. 1992). The species is a characteristic element of
montane, subalpine and lower alpine meadows ranging between 550 and 2900 m a.s.l.
(Hegi 1965 eute 1969Bruelheide & Lieberum 2001, Huakt al.2009).

The presence of this species innRmia has been long time controversial, given
the apparently missing specimens in the herbaria and that it has not ‘ukstovered
anywhere in the localities reported in the literature. The main goals of this study were i)
to analyze the available datancerning the presenceldf athamanticunin the country
and ii) to confirm its presence in the Romanian Carpathians by reporting it in a new
locality.

Material and methods

The species was recorded during our recent field work (2017), in the Eastern
Carmthians. Voucher specimens collected on the field were deposited in the Herbarium
of the University of Agricultural Sciences and Veterinary Mediditoa lonescu de la
Bradd| a 'Hi (| -A7882).The7gbogr@phic coordinates were recorded on the field
using an eTrex Legend HCx GPS system. The species was identified and checked using
standard floraand monographg§lavorka 1925Hegi 1965, Tutin 1968l.eute 1969,
Mossberget al. 1992, Villar 2003, Fischeet al. 2008, Stace 2030The nomenclature
of the plant taxa followSarbuet al. (2013).

Results and discussion

a) Hystorical data on the distribution in Romania ofMeum athamanticum

FtgtraH Mount ai ns, S dhet first rreport ©fav. pat hi ans
athamantcum n t he FbLgtraH Mts was made by Baumgarten
(in original: AWarfulo Golta). According to Simonkai (1886), the nani&oltzo
(Baumg. En.) refers to the VifHtehe MRtgtrParmk (f
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Massif, near the Moldoveanu Peak). However, from the indication given by this author,
after Baumgarten, foM. athamanticum(fiVistamare felé a Brazai havasol@n it

appears that the indicated pladce aiHs Maspgi €ésent ed
oriented to the North- North-East, in the direction of the Breaza village, and
corresponds, actually, t o the CofiKokizu Brezei, in

Breazd) by Fuss (1866)MWurfu Golt;dc an al so be as ®zeirbaskdat ed t o Col’
on another work published by Fuss (1846), who reported from that area the species

Allium ochroleucumW. et K. (asA. molyL.): film Fogarascher Distrikt hinter Braza

gegen den Wurfu Goltz

SubsequentlyM. athamanticunwa s al so r e paratke dMtfsr oinn  Ftkvgo
other places, namely: the Doamnei Valley (Valea Doamnei), to the West of Balea Lake,
corresponding to a rivulet that springs from the Doamnei Lake, on the Northern slope of
FtgtraH Mts (Fronius 1855, c i rigieall iVdlis Fuss 1866 ;
Doamnithab, fiDomna volgye, respectivel y), a 8chur 1866 Ar paxk ul Ma
Simonkai 186% (in original: fAArpaser Alpen, fArpas havasaij respectively).

Béarsei Mountains, Southern Carpathians. The only report of M.
athamanticunin the Bérsei Mountains is that of Baumgarten (1816), naiffitehlpugh
f or est s 0 @ntorigiRa® RBarcemsibus nempia sylvis ad Rosnyd), probably
towards the foot of the Postitvaru Massi f. Later
the floristic syntlesis published by Fuss (1866), Schur (1866) and Simonkai (1886) (in
original: fiRosenauer Alpa® fKronstadter Alped and ARozsnyd erdeibay
respectivelly).

Data of the Transylvanian authors from the 19th century, referring to the
presence of this speciesn FLgktrak or BOr sei Mt s, although ¢
confirmed by herbarium specimens (Simonkai 18&&d in herbario ejus deest
Perhaps that's why, in the subsequent syntheses of the flora of Transylvania,

M. athamanticunmeither was mentioned thi uncertainty (Javorka 1925), or was not
mentioned at all (Ungar 1925, Drtgulescu 2010) .
assumption (Hegi 1965) thal. athamanticumwas (always) mistakenly indicated in

Transylvania by confusion withigusticum mutellia (L.) Crantz. The two species are

actually so clearly distinct, especially through their leaves, that even an amateur botanist

could easily distinguish them. Both species have been reported, with original locations,

both by Baumgarten 1816 (I, no. 524 &b, respectivelly) and Schur 1866 (no. 1573

and 1574, respectivelly), to mention only two of the most important Transylvanian

botanists of that time. Given their high competence in the vascular flora, it is really

impossible they had reported the twotidist species, one after another, in the same

work, and yet confused them with one another. The only questionable case, noted by

Si monkai (1886) , seems t o be t hat of Sal zer
Mountains).

Bucegi Mountains, Southern Carpathians.From the Bucegi Mts the species
was first reported by Rechinger (1904), who published the floristic material collected by
Loitlesberger, during a trip in the Romanian Carpathians, in 1897. According to
Rechinger (1904), Loitlesberger collectdd athamaricumfrom the Furnica Peak, near
Sinaia (In originalfiAlpe Furnica bei Sina@, and the herbarium specimen is stored in
the Herbarium of the Museum of Natural History, Vienna. The information was
subsequently confirmed by Leute (1969), who saw the aligispecimen of
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Loitlesberger iRumanien: Alpe Furnica bei Sinaia, LoitlesbergerdWand was
recently taken up in some floristic works on the vascular flora in Rom@&mia&rlan
1988, 2000, Oprea 2005, Negrean 2011, Sétlal 2013.

A second report oM. athamanticunfrom the Bucegi Mts was made by Prodan
(1939). According to this authoiyl. athamanticunwasfindicated without certainéyon
the ValeasAl b€oHt i | a Peak (the author did not indicate
of this uncertain information; see also Oprea 2005, Negrean 3adduet al. 2013).

Shortly after (August 8, 1940M. athamaticumwas collected from the Bucegi
Massif on theValea Cerbului BUCM-3161) as a host plant of a new species of
PeronosporaceaePlasmopara mefoeniculi Stul. & O. Stul. ( SEtvul escu &
Stvulescu 1951, 1964, Negr e aneth2 ddellojthe( unf or t
herbarium sheet, by courtesy of Mr. Sorin Kk
of the BUCM herbarium). This has been the second and the last confirmation with
herbarium specimens M. athamanticunin Bucegi Mts (and the whole aotry), until
now. However, the species was not listed in the flora of Bucegi by the Romanian
botanists who intensively studied this massif in the last century, such as Grecescu
(1911) or Beldie (1967, 1972).

The recent report oM. athamanticumfrom the P atra Ar st Peak, the s
massif (verb. comm., G. Negrean 2004, according to Oprea 2005, &&ahw013) is
not a certain one, given that in tAddenda to Flora Romaniaé™ part, Negrean (2011)
did not confirm it from that place, giving only datarn literature.

lezer-P L p u Ha Mount ai ns, S o Repbréing nof MCar pat hi ans.
athamanticumn the lezePLt puka Mt s i s probably due to a conf
namely the Doamnei Valleyf r om t he northern sl opes of FigtraH
(see abos), and thdoamneiRiver, which separates, tothe sotdha st , t he FLgkr ak ani

lezerP £ p WMks,ain Muntenia. We suppose this could have led to the indication of
Prodan (1939) foM. athamanticumfiP £ p 0, 'iAvethout certaintg. The information
has recerty been taken over, with doubt, in some floristic synthe8edezefrP L p & Ha
(Oprea 2005, Sarbet al. 2013; AP £ p & fdyme certituding@ (Negrean 2011). Alexiu
(1998) did not mentioM. athamanticumin his phytosociological monograph of the
lezerP £ p Wisla
Penteleu Mountains, Curvature Carpathians. The only reference to the
occurrence of this species in the Penteleu Mt
indicated it affiSecuiw (see also Oprea 2005, Negrean 2011, Sétlah. 2013, Dihoru
2015). The oagrence of this species in Penteleu Mts is, however, doubtful, according to
Dihoru (2015).
Ht HmaH Mount ai ns, ERapsrting ofv. atGaanantcanoh i an s .
the Highek (Hegyes) Peak, in the northern extre
by Salzerl860 (cited by Fuss 1866 and Simonkai 1886) is due, according to Simonkai
(1886), to a confusion witligusticum mutellina(L.) Crantz. (iMeum mutellinaL.
[M. athamanticunBSalzer Reiseb. 233, non Jadj}.]Nobody has further reported this

species inthelt ' Hma H Mt s, although their flora was caref
(Nechita 2003).
St ©ni Hoar ei Mount ai n $recesEua (4898 reported.ar pat hi ans.

athamanticumat t he Neam$S Monastery perhaps based on t|
the pharmaist CaniafiM! nt st i r ea Né(seerdldo Oprea 2005CSheLal.)
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2013). One can suppose that the plant was perhaps cultivated in the garden of the
monastery and possibly was seen there or even used by Cania, but its occurrence has been
not confrmed subsequently by any botanists. We also did not find it, even cultivated,
during our recent surveys (Oprea & S rbu 2009)
In addition to the above, we find an interesting reference aldoathamanticum
in Romania at Pakl (1906). In his operaPlantele cunoscute de poporul rond&fThe
plants known by the Romanian pegpllkis author gave, under the vernacular names
forie (Transy andfb r i @ anlekact description of this species, noting that it grows
fithrough the orchrds in the mountainous regirof the country (without precise
location). It is, however, unlikely that such a rare species would have been so well
known to the people at the time, to have not one but two vernacular nanfast,
according to the sameuthor, the names above mentioned are also given to other
species, such dsgusticum mutelling br i e, Atmamanthd hungarictorie), to
mention only those from the Apiaceae fan{dge also Borza 1968)
Although the most recent reliable report of this species in Romania (Bucegi Mts)

(o]

dates back to 1940 ( St v durthersyeats, thee spgdeswas escu 1951)

considered dubious or ext ifiDetendung) Agmtifer om Romani a

flora (Borza 1947), and afterwards, for about 5 decades, it has not been longer listed
from Romania, either in regional (e.g. Beldie 1962, 196&)ional (Todol958 Beldie
1977), or European (Tutin 1968) floras.

More recently, Ciocarlan (1988, 2000}inéroducedM. athamanticuninto the
list of vascular plants of Romania, mentioning it, perhaps after Rechinger (1904) or
Leute (1969), fromfBucegi, on Furnice, as a very rare species, on mountain and
subalpine meadows. In the third edition of thé or a | | u st r(lBustrateda Ro mOnNni e
Flora of Romaniy however, Ciocarlan (2009) treated it as unconfirmed in the Bucegi
Mts (fiold data; it has ndteen further found).

More complete lists with the localities from wheké. athamanticumwas
mentioned in Romania (without data of Transylvanian botanists of the 19th century)
published Oprea (2005), Negrean (2011) and Sérlaii (2013).

The speciedias been listed about two decades ago into the national red list of
vascular plants, as a rare species (Olataai. 1994), but nowadays it is not included in
theRed Book of Roman{@ihoru & Negrean 2009).

Dihoru (2015) made the most recent referencéni® $pecies in the Romanian
botanical literature, but considered it tofioleibiou® in the flora of the country.

b) Field data: Meum athamanticunre-discovered
During a botanical trip in the area of the Oituz Pass, Covasna county, at the

border between Nei r a and BreScu Mountains, Eastern Carp

10, 2017, we found the very rare spedsum athamanticumin two neighboring
places, southward of the national road DNNU&°03'35.25", E 2®1'38.47", 874 m
a.s.l.; N4603'36.54", E 2®1' 38.23", 867 m a.9

The total area occupied . athamanticundoes not exceed 10 sq.m, in the first
area and is approx. 1 sg.m in the second one, the total number of recorded individuals
being 8 and 2, respectively.

All the plants identified bys (Fig. 2, 3, 4) entirely correspond morphologically
to the description (Leute 1969) bf. athamanticunsubsp.athamanthicumexcept the
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very papillatescabrous rays of the umbel on the inner faces (Fig. 4c), as in subsp.
labranum

Fig. 1 Location ofMeum athamanticurim the area of the Oituz Pass, Eastern Carpatians (the
mark). Map of Romania frorhile:Romaniarelief.png

Since the year 1940 (77 years ago), when it was the last time collected from the
Bucegi Mts, as it has shown above, the specéssrot been further found until now,
neither there nor anywhere else in the country. This means that the Oituz Pass is the
only known location in the entire Carpathian chain of Romania wWeahamanticum
survives nowadays. The fact that the presenckl.ohthamanticumin this relatively
accessible place has not been noted so far might seem quite surprising, given the
intensity of floristic and phytosociological surveys in the area (Kovacs 1968, 1971) or
in neighboring regionsMi t i t el u & Bat ab)2Welsippdse this iS5 u
because both of the small number of individuals (easy to overlook) and the fact that the
species grow here in a transitional area between grassland and forest, perhaps less
promising in floristic and (especially) phytosocidicg surveys.

All the plants ofM. athamanticunwere at anthesis on June 10. In August 3,
when we reviewed the place, the fruits were already mostly scattered. The few
harvested fruits are fully developed, with seemingly viable seeds.

The plant grows on th plateau slightly sloping north, in @ountain hay
meadow, at the transitional line to the the nearby foresigether with Agrostis
capillaris L. subsp. capillaris, Anthoxanthum odoratuni., Arnica montanal.,
Avenella flexuosdL.) Drejer, Avenula pubezns(Huds.) Dumort. subsppubescens
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Betula penduleRoth, Briza mediaL., Calluna vulgaris(L.) Hull, Campanula abietina
Griseb.,Carex pallescenk., Carum carviL., Corylus avelland.., Cruciata glabra(L.)
Ehrend. subspglabra, Cynosurus cristtus L., Deschampsia cespitosg..) Beauv.
subsp.cespitosaDryopteris carthusiangVill.) H. P. Fuchs,Fagus sylvaticd.. subsp.
sylvaticg Festuca rubral. subsp.rubra, Genista tinctoria L. subsp. tinctoria,
Genistella sagitallis (L.) Gams, Helianthemum numnarium (L.) Mill. subsp.
obscurum( L e | a k . HypeHoorh méiculatunCrantz subspmaculatum Luzula
luzuloides (Lam.) Dandy et Wilmott,Melampyrum biharienseA. Kern., Molinia
caerulea(L.) Moench subspcaerulea Nardus strictal., Pedicularis comosé. subsp.
campestri{Griseb.) Jav.P. sylvatical ., Phleum alpinuni. subspalpinum Phyteuma
vagneri A. Kern., Plantago atrataHoppe subspsudetica (Pilg.) Holub (a quite
surprising occurence at such a low altitude of this very rare taxon in the flora o
Romania) P. lanceolatal., Poa chaixiiVill., P. nemoralid.., P. pratensid.., Polygala
vulgarisL. subsp.vulgaris Potentilla erectaL.) Raeusch.Ranunculus acri. subsp.
acris, Rhinanthus minok., Salix capredl., Stellaria gramined.., Thesiuminophyllon
L., Thymus pulegioidek. subsp.pulegioides Trisetum flavescen@d..) Beauv. subsp.
flavescensVaccinium myrtillusL., Veratrum albumL. subsp.album, and Veronica
officinalis L.

\

Fig. 2 Meum athamanticuna - habitus (in the area of tl@ituz Pass, Covasnha county);
b - a compound umbel.



12 Sirbu C, Samuil C, Oprea A

b Gkt 20/

4 - “gh' &
| e aflorsont
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Fig. 3. Meum athamanticurim Romania: herbarium specimens.

Analyzing the average values of the ecological indicators (according to Elletberg
al. 1992, Borhidi 1995 and Sarktial. 2013) of the amompanying plant species listed above
(i.e. 4.6 for temperature, 5.2 for soil moisture, 4.5 for soil reaction, and 3.4 for nitrogen
preferences), it follows that, in the Oituz Pddsathamanticungrows in moderate to cool
conditions of temperature, oretidic, semihumid and = oligotrophic soil.

These conditions are quite suitable fdr athamanticun{see Introduction) and
fit well on the general natural features of the area of the Oituz Pass, which are
characterized (Kovacs 1971) by annual average éesityres ranging from 4 to 6°C,
rainfall exceeding 900 mm annually, brown (including podzolic) soils formed under a
primary vegetation of deciduous and mixed forests (which, on the deforested areas, have
been replaced by secondary grasslands dominateddtyica rubraAgrostis capillaris
Nardus strictaetc.).

Recent research (Hualt al. 2009, 2012) revealed that existing populations of
M. athamanticumin northwestern and central Europe have persisted during glacial
periods in multiple refugia and indkation from southern European populations. We
therefore suppose that the isolated populations in the Carpathians could be also
preglacial relics.
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— ' = Q| — ! d — e
Fig. 4. Meum athamanticuna - leaf (in part);b - the base of the stesurrounded by fibrous

remains of ptioles c - rays of the umbel, toward the bade;umbellule with young fruits;
e - fruit (mericarps)Scale bar: a,p10 mm, d 0.5 mm, d, e 1 mm.

¢) Recommended IUCN threat category

The very limited population dfl. athamanticumclose to a fregently circulated
road and that the area is often grazed by animals are major factors of risk that could lead
to its disappearance from this location, as we suppose it happened with the populations
from Fbtgtrak or Bucegi Mt s y probably dhave eand shr ubs
protective effect, to a certain degree,Mnathamanticunin the Oituz Pass, assuring its
survival so far. Prohibiting grazing at the edge of the forest could provide an extra
chance of its survival in the future, despite the small nurobendividuals. However,
additional research is needed in order to further assess the conservation status of the
species. We recommend the establishment of a special protected area for this species
and its inclusion in the next edition of tiRomanian Re& Book of vascular plants
(Dihoru & Negrean), as Critically Endangered (CR). The authors undertake to inform
public authorities of the Covasna county, about this discovery, in order that appropriate
conservation strategies to be applied.

Conclusions

Thepresence of the specibeum athamanticurim Romania has been long time
controversial, given the apparently missing specimens in the herbaria and that it has not
been rediscovered anywhere in the localities reported in the literdtuthis paper, we
have reported the discoveryMf athamanticunin the Eastern Carpathians of Romania,
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in the Oituz Pass area (Covasha county), 77 years after the last record in the country.
We recommend the establishment of a special protected area for this very rags, speci
in the Oituz Pass, and its inclusion in the next edition ofRbmanian Red Boosf
vascular plants, as Critically Endangered.
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(NORTH WEST BLACK SEACOAST) i THREATS AND POSSKBLE KMPACTS

ON THE LOCAL BKODKVERSKTY
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Abstract One of the main threats to the hieetsity of the Danube Delta Biosphere
Reserve (DDBR) is the invasive alien species. To develop a sustainable conservation and
to implement protection strategies of biodiversity in protected areas is important the early
detection and monitoring of the afiespecies, especially those which are known as
aggressive invaders. In this paper, we report the occurrence of the alien plant species
Cenchrus longispinugong-spine sandbur) along the shore dunes from the Danube Delta.
This record ofC. longispinugs the first in Danube Delta and the second for Romanian
Black Sea coast. Taking in account that this plant is invasive on sandy shore from the
Ukrainian Black Sea coast, its occurrence on deltaic shore can be regarded as a sign of its
invasiveness tendencyoalg the Black Sea coastline. In DDBR, longispinuswas
identified within two coastal habitats of Community interest, which determines a very
high risk to their biodiversity conservation. In order to prevent and counteract the invasion
of longspine sandlr in DDBR and the rest of Romanian territory, a special attention
should be paid to its monitoring and control methods.

Key words long-spine sandbur, invasive alien plant species, Sulina beach, Black Sea
coastline, early detection, habitat biodiversity
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Introduction

Within the territory of Romania, the Danube Delta, as a particular wetland type,
is an area with high vulnerability to alien species that threat the loddivéieity and
habitats natural status due to easy dispersal of propagules by water in a natural way as
well as by ship transport. According to Anastasiu and Negrean (2005), 435 alien plant
species were identified in Romania, of which 384 are neoghgtedthe number is
expected to increase as long as new alien species are reported every year. Only in the
first decade of the twentieth century 47 new alien plant species for Romanian flora were
recorded (Opreat al. 2012).
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Vascular flora of Danube Delta costs from around 955 plant species
(Ciocéarlan 1994), from which 128 are alien plant species (Doroftei & Covaliov 2009).
Half of the alien plant species are trees, shrubs and lianas that are ornamentally
cultivated in the area of settlements or in the foresltures, such adfobinia
pseudoacacid.., Elaeagnus angustifolid., and Amorpha fruticosd.., but they have
invasive character(Doroftei & Covaliov 2009, Dorofteiet al. 2011). Likewise,
particularly serious threat to the quality of dune habitats din&us the shrub
Hippophaé rhamnoidels., which is a native species, but in the past it has been used to
stabilize of the coastal dunes (Ceuca & Bakos 1985, Strat 2013, Strat 2016). As a result,
nowadays its coverage substantially increased. the contrey, most herbaceous
species were accidentally introduced and have become aggressive invaders, both in
terrestrial and aquatic ecosystems that affect the status of populations of native
protected and relict species (Protopopetaal. 2006). For example, ahg the beach
dune system located between Sulina and Sf. Gheorghe branches mouths of Danube
river, one of the most conspicuous exampleXamthium italicumMoretti, a very
aggressive and noxious weed that in some shore areas is dominant and makes
monospeific stands along hundreds of meters on the entire high beach.

Starting with 2 century, several inventories and particular assessments on the
invasive plant species that occur in the Danube Delta have been made (Anastasiu &
Negrean 2005, Anastasitial 2007, Doroftei & Covaliov 2009, Doroftet al.2011).

Invasive alien species represent a serious concern for European Union that was
highlighted in theBern Convention that requires member stéitesstrictly control the
introduction of alien speciegCouncil of Europe 197%.5).

The recent policy options were announced by several preparatory studies and by
the Commission Communicatidilf owards an EU Strategy on Invasive Speties
2008 (COM/2008/748). Further, the EU 2020 Biodiversity Strategy (COM/ID244)
announced a dedicated legislative instrument on invasive alien species. In this respect, it
was adopted the Regulation on Invasive Alien Species (Regulation 1143/2014) that
approacheghe problem of invasive alien species in a comprehensive mafhe
regulation stipulates three types of interventions: prevention, early detection and rapid
eradication, and management. According to Regulation 1143/2014, a list of invasive
alien species of Union concern has been adopted in EM@(16/114)L

Stating with 21" century, inventories and particular assessments of the invasive
plant species from Danube Delta have been made by Anastasiu & Negrean (2005),
Anastasiuet al. (2007), Doroftei & Covaliov (2009), Anastasat al. (2011), Doroftei
et al. (2011).

In this paper, we report the first occurrence of the alien plant spéereshrus
longispinus (Hack.) Fern in the Danube Delta Biosphere Reserve. Based on the
literature review, a biological and ecological descriptiof€ofongispinuss presented.

Data regarding its occurrence and range in European countries demonstrate its invasive
status. Its potential threats to the biodiversity of sandy shore ecosystems from Danube
Delta and potential methods of the control of kapine sandbur are pointed out.
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Material and methods

At the end of August 2016, during a floristic survey along the deltaic shore from
North West Black Sea coast, knownf#sl aj a Sulinado (fASulina
beach and embryonic dunes, several individuals of a particular grasspne 30 cm
high, were found. They drew attention because of their spiny burs. On the field, the
plant species was identified as belonging to @enchrusgenus. Biological and
ecological observations were made, and plant species associated were recorded.

Several specimens were collected for laboratory examination and taxonomic
identification. One of the specimens was donated to Herbarium of University of
Bucharest, and it is registered under voucher specimen number BUC 405481, Sulina,
26.08.2016. Anothetwo specimens and several spiny burs are deposited in the plant
collection at the Faculty of Geography, University of Bucharest.

The collected plant specimens were identified Gaslongispinususing key
morphologic characteristics, based on bur morphokeggmination according to the
literature and following the thorough description given by DelLisle (1962), the
taxonomic revision of Verloove & Gullon (2012), as well as the key identification
published by Opreat al. (2012). A stereomicroscope was useddimse examining of
spiny burs and seeds. The pictures were taken with Panaswnic DMC-L10.

Results and discussion

1. Study area and habitat characteristics

The site whereC. longispinuswas found is a sandy shore that belongs to the
northern part oftte coast of Danube Delta, which is located between the Sf. Gheorghe
and the Sulina mouth arms of Danube River. In geomorphological terms, this shore is
composed by a beaalune system that has developed between the rocky groin, build in
the south of Sulin&hanel, and the Busurca mouth canal, along 2 km coastline. The
beach and dunes sediments are composed by mdidiereands and shell debris. The

Beacho)

veget al detritus that is waslkand®d upt f@maé ongcalhe dr |

name for shreddeddees, decayed rhizomes and aerial steni8hoigmites australis
(Cav.) Trin. ex Steud. that are washed up on shore. Although there is not a clearly
continuous band of drift line vegetation, the characteristic plant species of this habitat
areSalsola kali(L.) Scop.,Argusia sibiricalL., Cakile maritimasubsp.euxina(Pobed.)

Nyar. They are accompanied Banthium italicumMoretti., Eryngium maritimuni.,
Suaeda maritim#L.) Dumort. andAtriplex littoralis L (Fig. 1).

In the study area, the fore dunes mala@uite continue ridge with a very smooth
profile but it not exceeds 1 m height. The main plant species identifiedgegium
maritimumL., Convolvulus persicuk., Corispermum nitidunKit., Leymus racemosus
subsp.sabulosusg(M.Bieb.) Tzvelev,Secale glvestre Host, Petasites spuriugRetz.)
Rchb.,Xanthium strumariunk.., Salsola kaliL., Polygonum arenariuriValdst.& Kit.,
Cynodon dactylon(L.) Pers., Cuscuta sp., Scolymus hispanicud.., Tamarix
ramosissimd.edeb. , Hippophae rhamnoidels., andElaeagnis angustifolial.

However, the beach dune system from Sulina has a high biodiversity value that
is proved by four habitat types of Community importance which vwdetified and
described in thi €l2lAneual vegdiatiop tofr daifHline2 21103 ) :
Embryonic shifting dunes, 2130 Fixed coastal dunes with herbaceous vegetation, and
2160 Dunes witlHippophae rhamnoide®lso, on the fore dunesvhich ecologcally
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are assessed asnbryonic shifting dunes habitat type, there is an enclosure that was
made in order to protedh situ several populations dfonvolvulus persicysa Ponte
Caspian endemic plant species that is listed in Red Book for vasculariplRusania
(Dihoru & Negrean 2009).

The climate of this area may be described as temperate continental with Pontic
influences (Bogdan 2005). The mean annual air temperature is 11.3 °C and the annual
amplitude 22.3 °C. For the last 25 years, the mean amaudhll amount is only 281
mm and the potential evapotranspiration is around 730 mm per year, which means a
severe water deficit but, due to the proximity of sea, the relative humidity of air is very
high (annual mean: 87%). From the bioclimatic poinviefv, sensuRivasMartinez
(2008), the bioclimate of the deltaic Black Sea coast is Mediterranean xeric continental
type (Strat 2010). The period of plant activitymeaning months with mean air
temperature > 3.5 °C (Rivadartinez 2008)i is nine monthsThe average growing
season length (defined as the average number of days of a year wiltoar 24/erage
temperature of at least 5 °C) has increased from 254 days, for the periedQl@510
268 days, in the first decade of the X>entury (Strat 2C8).

2. Biology, ecology and geographical distribution offenchrus longispinus
(Hack.) Fernald

Cenchrus longispinugHack.) Fernald(long-spine sandbqgris one of the 25
species that belong to gen@enchrud.. (Chase 1920, DelLisle 1962), member of tribe
Paniceae, Poaceae family. According to Germplasm Resource Information Network of
United States Department of Agricultu@h different species aenchrusarerecorded
(Goel et al. 2010) Furthermore, according to the evidences from molecular
phylogenetic tudies, Verloove & Gullon (2012) recommended the amalgamation of the
grass gener&enchrusand Pennisetumwhich means that all species BEnnisetum
have to be transferred @enchrus

C. longispinudgs an annual grass originated from North America. hatve of
United States and southern Canada, Mexico, Central America, and the West Indies
(DelLisle 1962), but nowadays it is spread and became a noxious weed and invasive
species in some European countries, in Morocco, Israel (EPPO 2015/120), Russia,
(Schanzeret al.2013 Kulakov & Kulakova 2014), and Austral{foeneyet al.2010)

A comprehensive study dfenchrusgenus, including a dichotomous key for
identification ofCenchrusspecies, was performed by DelLisle (1962). Based on analyze
of 10 morphologtal characteristics on 20enchrusspecies, DelLisle (1962) found that
all species are very much similar in their morphology, ®utongispinusbelongs to a
specialized group characterized by "a definite bur resulting from more or less complete
fusion of he spines, the presence of flattened and broad spines, and the absence of
prolonged bristles" (p. 35).

Within its native range are@. longispinushas often been identified as, and
confused with, botlC. tribuloidesL. andC. incertusM.A. Curtis (DeLisle1962,Goel
et al. 2010) Therefore, is not surprising that within invaded territories, like in the
Mediterranean area and Russia, in its early occurrébcdongispinuswas widely
confused withC. spinifexCav. (syn:C. incertu$, C. echinatud.. (Verloowe & Gullén
2012) C. tribulloides and C. pauciflorus (Kulakov & Kulakova 2014). Although
C. longispinusexhibits a wide variation in most vegetative characters, it maintains a
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marked stability in several traits, such as spine number of bur and florét.|8ihgse
are the main characters used as a means of separating these taxa (Verloove &
Gullon 2012).

A matureC. longispinugplant can grow to 200 cm high. It produces several
branching culms from the base that are either ascending or sprawl acrgssuticeand
mostly are covered by the sheaths of the leaves. Due to harsh environment on the sandy
habitats, especially on mobile coastal dunes, the stems produce roots while lying flat,
thereby securing the plant against aeolisation processes. Thuswth@dfile and
rooted stems are adaptive features that reduce wind abrasion and increase water uptake.
In this way, C. longispinusis a sand binder, although its contribution cannot be
comparable to that oAmmophila arenariagrass that is a real sand dubeilder
(Bradshaw & Chadwick 1980). Also, in its native ranGeJongispinuss a pioneer and
opportunistic species in the disturbed areas whereusilally persist for 2 to 3 years
before being replaced, if there is not reoccurring disturbance ta#étdo (Parsons &
Cuthbertson 2001, Eastman 2003)

In the case o€. longispinusthe leaves alternate along the entire length of each
culm. Leaf blades are-Z7 cm long, 1.5.5 mm wide, glabrous or pilose. The upper
surface and margins of blades are smaf The ligules are shdmtiry. Each culm and
any upper branches terminate in racemes2i 4piny cupules named burs.

The rachis of raceme zigzags between the burs. The spiny fruits8arant
across (excluding the spines) and globoid to gloleigid in shape; each fruit consists
of a pair of cudike bracts that are joined together, enclosirgsessile spikelets about
5-6 mm long. The outer surfaces of these fruits are covered with flattened spines up to 6
mm long, and they are more or less pubetsce

Each bur contains-3 grains (caryopsis) that are real fruits. Mature grains are
broadly ovate, around-2 mm long, 1.582.5 mm across. They are ovoid to obovoid in
shape, flattened on one side, smetatktured, and brown. The hard caryopses persist in
the burs which when dry become solid with sharp points. The burs easily detach from
the plant when are mature, and adhere to animal fur or remain on the soil surface. The
spines of the burs are very sharp, causing mechanical injury to the mouth parts of
grazing animals, skin punctures and sore wounds to humans.

Seeds possessed physical and-deep physiological dormancy. Twentyman
(1974) found that because lesgine sandbur seeds have different position in bur and
resources are not allocated equally fosabds by mother plant, they may not have the
same dormanepreaking and/or germination requirements. Thus, the seed in the central
spikelet, the primary seed, is larger than those in the lateral spikelets and come out of
dormancy in dray storage muchtfasthan lateral seeds or secondary s€Bdsntyman
1974 Anderson 1997) Seeds developed from the upper spikelet usually germinate
within the first year after dispersal, but seeds produced from the lower spikelets
germinate slowly and can remain dormdmt over three years (Twentyman 1974).
These dormancy differences in leagine sandbur seed result in germination over a
|l onger period in a given year or germination o0V«
Germination is discouraged in seeds lyingtioa surface of the soil and also by dense
competing vegetation (Boydston 1989). Irrespective of their size, the high rate of
optimal germination of longpine sandbur seeds is at depth-8fdm but in sandy soils
seedlings can emerge from depths to 25Rearsons & Cuthbertson 2001)
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The seeds germinate within the burs. They soak up soil moisture and hold it until
the seeds receive other germination stimulants such as warm temperature, sufficient
light and appropriate day length. Under natural conditisesd buried at greater depth
where temperatures are cooler may germinate later than those at shallow depth where
temperatures are warmer, thereby extending the spring flush (Anderson 1997).

There are few animals that graze this plant species. In its hatmge,

C. longispinusseeds are gathered and cached by prairie deer(hiisgard & Evans
1961) Mature plants are avoided by livestock because of burs that can injure mouths,
noses and eyes. The only bird recorded as feeding on se€dsdisalis sinuaus, a
Paseriformes speciésund in North and South America that has a il adapted to
eating seeds enclosed in spiny bur (Reiner 20€5)ongispinusis parasited by the
fungus Sporisotium syntherisimaavhich destroys the burs in severe infestetjoas

well as byUstilago smut andPucciniarusts (Eastman 2003). Als@,. longispinuss

host for the mité\ceria tosichellawhich is a vector for wheat streak mosaic.

Although nowadays the lorgpine sandbur is treated and perceived as a weed
and nuisace plant species, its seeds are mentioned as a traditional plant food for
indigenous people from actual Canadian territory (Kuhnlein & Turner 1991).

C. longispinusis well adapted to take advantage of disturbed areas, no matter
where they are located. Abugh it prefers to grow in well drained sandy soils, ong
spine sandbur has a large tolerance for soil types, soil moisture and plant neighbor
species which explains why is a successful weed an invasive species, and aggressively
colonizes disturbed aredsor this plant species, the ecological benefit of burs is that
they make it more drought tolerant than other grass species in dry, sandy soils
(Twentyman 1974).

Burs, as propagules & longispinusmediate dispersal of seeds at long distance
from mothermplant, protect them against predators, and allow them to survive few years in
the wild on the soil surface and buried (Anderson 1997). Because the plant is not eaten by
grazing animals it can put all of its energy into reproduction and seeds.-Aevethped
plant produces until 1000 seeds (Eastman 2003).

Epizoochory and anthropochorytlee most effective way of disseminatiddurs
cling readily to animal fur and the clothing of humans which helps to distribute the
seeds across considerable distandexording to Soltani et al. (2009) burs from
C. longispinusadhere to virtually anything from machinery, tires and livestock.
Hydrochory is another walecauseburs can float and thus travel large distances by
water(DeVetter 2006)

The two different dormarycpatterns of seeds in accordance with their size make
them able to escape from unfavorable condition
Experiments showed that in the bur, primary seeds germinated more rapidly than
secondary seeds, which require a dotible for germination (around 28 days) compared
to the seeds formed in the upper spikelet of th€®oydston 1989)

Overall, the biological features that make fratn longispinusa successful
biological invader are: short life cycle (summer annual), fering and fruiting several
times per season, morphology of propagulapid reproduction and high productivity
of seeds dispersal pathways, different seed dormancy and no simultaneous seeds
germination, the ability to form adventitious roots on sterssjstance of plant to
drought and heat.
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Actually, as weeds, alCenchruss peci es have a fibad reputation
was emphasizealt the end of XIX century by an American biologisbte that:fiRating
weeds in order of badness, | would give the Sandsihe first place. They are bitter
grasses eaten only as a last resort by cattle, and all other weeds in the State combined do
not cause as much pain, profanity and danger to life, as these worthless grasses (Neal
1890, quoted by Ward 2010, p. 442)0.

3. Distribution of Cenchrus longispinusn Europe

The C. longispinugs one of the three species of geriienchrusthat occur in
Europe. Its occurrence in Europe dates back to first decades of twentieth century.
Initially it was discovered in Italy, in 1938n the beaches near Venice when it was rare
until the1960s, but after that has invaded Adriatic and Tyrrhenian shéedsdve &

Gullon 2012,Buffa & Pizzo2014) In the data base of the DAISIE projebte{ivering

Alien Invasive Species in Europel. longispinus species is noticed only in three
countries: Italy, Belgium and Ukraine ht{p://www.europealiens.orgépecies
Factsheet.do?speciesld=33R2However, according to thadt report of thécuropean

and Mediterranean Plant ProtectidéPPO 120/2015L. longispinuswas recorded in
Belgium, Croatia, France, Greece, Hungary, Italy, Romania, and Ukraine, when it has
invaded both coastal environments and inland territories (degjsrailways, ruderal
habitats, agricultural land, grasslands). Also, the occurrenc& ddngispinusin the
Republic of Moldova was reported in 1986 (Kulakov & Kulakova 2014). A possible
explanation of missing of some countries from the distributiop of&. longispinusn
Europe given by DAISIE database could be that this plant species was identified with
different name, like in Bulgaria where it was recordedCagcertus(Jehlik & Scholz
2009, Petrova & Vladimirov 2012) and in Romania where, ihitigt was also
identified and published a€. incertus (Sirbu et al. 2011) or it was caused by
insufficient information available to experts due to the lack of access to relevant
publications.

In the Black Sea coastal region, the first reported redo@ ngispinusvas in
Ukraine, in 1951 (Protopopowt al. 2006). Twenty five years later, it was recorded in
Russia, in Novorossiysk harbor from Krasnodar regi$algkov & Kulakova 2014)
According to Schanzeret al. (2013), several independent invassoto Ukraine and
Russia have occurred since the first appearanc€.dbngispinuswas noticed in
Ukraine, and a possible explanation of the success of its spread in this region could be
the apomictic mode of propagation. Recetlylongispinusvas recoded on the coastal
dunes from Georgiddkushenkeet al.2016).

Within the Romanian territory, for the first tim€, longispinusvas recorded in
2007 along the Black Sea coast, on the sandy beach from Mamaia sand barrier, North to
Constatl ci t vy, and then within the area of the r
(45°26'38"09 N, 28°03'41"94) (Oprehal.2012), although, initially, the specimens that
were found at Galblwere identified asC. incertus(Sirbu et al. 2011a). The same
authorswho identified and published the occurrence of this alien plant species for
Romania assert th&. longispinushas an invasive character within Romanian territory
(Opreaet al. 2012), and according to Romanian legislation this plant species is
recommendeds quarantine pests.


http://www.europe-aliens.org/speciesFactsheet.do?speciesId=3332
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However, at the European level there are serious concerns regarding the
spreading of this invasive plant, so since June ZD1Bngispinusvas officially added
on the European and Mediterranean Plant Protection Organization (ERPEO).isd as
an invasive plant in Europe. Its addition to the Alert List was marked by an article in the
EPPO Reporting Service that can be accessed at the Hitbs://www.
eppo.int/ QUARANTINE/Alert_List/invasive_plants/Cenchrus_longispinus.htm

4. Cenchws longispinuson the coastal sandy habitats from Danube Delta,
Sulina beach. Potential threats and impacts

Sulina beach represents the third reported site from Romanian territory@here
longispinuswas identified. Individuals were solitary with matung$y scattered on high
beach and fore dunes (Fig. 2, Fig. 3). The sparse occurrence on could depict that this
plant species is a recent new comer on the Sulina beach. The seed source is unknown
but it may be assumed that it could be the imported agriatlttommodities,
considering the proximity of the Sulina harbor,tbe populations ofC. longispinus
from Ukraine, in which case burs possibly were brought by marine currents. However, it
should be mentioned that in 1991, on the sandy shore from Vama,\Welith is a
place close to the Romanian border with Bulgaria, and over 200 km South away from
Sulina, was reporte@. incertugOpreaet al.2012), but this fact need to be reconfirmed
because there is the possibility of misidentifications.

At the momenf discovery there were not any signs tBatongispinuspecies
determined any impact on native species from the Sulina deltaic shore. However,
whether or not there is an established population in Sulina site, it is documented and
indubitable that thislgen species is highly invasive and is a significant threat to local
biodiversity in all coastal European countri@sdtopopoveet al. 2006, Blanckaeret al.

2007, Doeney et al. 201Q Schanzeret al. 2013, Buffa & Pizzo 2014,
https://www.eppo.int/ QUARANTINE/Alert _List/invasive plants/Cenchrus_longispinus
-htm).

The predictable impact @&. longispinuson the deltaic shore from Sulina is the
change of the lodafloristic composition, the reduction of plant biodiversity by
replacement of the local plants, the alteration of the native vegetation patterns, possibly,
in a same way that happened in the Lower Dnipro and sandy steppes and alluvial
habitats of Black Se (Chornomorsky) Biosphere Reserve from UkrgPetopopova
et al. 2006), where this grass was assessed as the most dangerous alien plant species
(Protopopovaet al. 2006), or such as in the Kiskunsagi National Park from Hungary
(Szigetvari 2002) Under hese circumstances, the coastal habitats of community
i mportance that occurs on the Sulina Black Sea
threatened.

5. Control methods

Prevention is the best weed management tool, but direct control must be part of
integrated management of the coastal area. The early detection and reporting of
suspected plant species to appropriate officials is one of the first steps. In order to do
that, a regular patrol of sandy shore habitats for invasive plants and immediatedy contr
of any new infestations is required. Given that the occurren€e lwihgispinuson the
Sulina site is still rare, immediate actions must be taken to restrict its distribution,


https://www.eppo.int/QUARANTINE/Alert_List/invasive_plants/Cenchrus_longispinus.htm
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although the possibility that this plant could be a casual alien and itlisagpear in

the future should not be completely excluded. Therefore, in order to estimate both their
spread and increase of populations, annual monitoring activities must be carried out on
the shore area whef@. longispinuswvas originally registered asell as on the others
vulnerable sites of the deltaic shore for early detection surveys, and also on the Mamaia
sand barrier, when it was the first time recorded for Romanian territory (@praa

2012). Then, the weed must be fully and continuously ®gsed and destroyed to
avoid the contamination of the coastal habitats with high biodiversity value, and to
prevent its establishment and dispersal within Danube Delta Biosphere Reserve.

The key to control this species, as with all the annuals invadentspla the
elimination of seed production, and the physical removal may be effective for small
infestationgEvanset al.2003) as it happens on Sulina shore.

Considering its morphology (annual grass with shallow and fibrous roots) and its
habitus that @nsists in small clumps, without a network of rhizomes, this plant can be
manually removed, particularly before the fruit ripening, to be sure that the propagules
are not left behind to prosper, especially that the burs easily detach from the plant when
are mature. Besides, hand pulling is the most environmentally friendly and labour
intensive method of weeds control, in particular in the fragile and sensitive coastal sand
dunes, but the key success of the hand pulling method is to remove the entire plant.
However, to apply this control method, it requires a good knowledge of plant growth
and development and its habitus along the life cycle because, uslidtygispinuds
difficult to identify prior to seed production. In the seedling stage sandbusfingiis
an innocent looking grass and difficult to distinguish from other common grasses
(Forsythet al. 1955).

Even though no effective biological control agents are currently ava{Bzas
et al. 2003) because the plant is quite palatable beforetification (Eastman 2003), it
must be considered if in the study area there is the possibility to be biologically
controlled by cattle grazing in pfeowering stage, in order to prevent seeding.

Without doubt, significantly more effective is the chemicaintrol (EPPO
2015/120) but this method is suitable and widely applied in cultivated land (Wicks &
Wilson 1974 Knezevic 2007) The use of herbicides to control leegine sandbur in
natural ecosystems is questionable and not well documented. It is amptwrtstress
that should not be neglected the fact that, as an alien and invasive species within
Mediterranean coastal zone ar@, longispinusaggressively colonizes sea shores and
mobile dunes as well as the disturbed sand dunes (Verloove & Gullén ROf2 &
Pizzo2014) and its ecological success is ensured, inter alia, by its seeds dormancy and
particularity of seed bank and germinati@eLisle 1962 Twentyman 1974Boydston
1989,Anderson 1997)

Public information by leaflets and posters displayedouristic areas, railway
stations, bus stations, and gas stations are needed to raise public awareness about the
risks of moving alien invasive plants and their associated pests, including long spine
sandbur, during travel and to encourage responisdtiavior and civic attitude. Also, as
a country which has ratified the Convention for the establishment of the European and
Mediterranean Plant Protectionhttps://www.eppont/ABOUT_EPPO/convention/
convention.htm#1l) and member stat of European Union, Romania must to follows
EPPO recommendations (Brunet al. 2010) and to apply theCouncil Directive


https://www.eppo.int/ABOUT_EPPO/convention/convention.htm#III
https://www.eppo.int/ABOUT_EPPO/convention/convention.htm#III
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2000/29/ECof 8 May 2000 on protective measures against the introdugttonthe
Community of organisms harmful to plants or plant products and against their spread
within the Community (EU Directive 2000/29).

Conclusions

The results of this work strongly support the idea that the Sulina beach is the
third site from Romania kere it was foundCenchrus longispinusBased on its
ecological requirements and invasive behavior, in the DDBR there are propitious
environmental conditions fo€enchrus longispinugo establish and spread on sandy
shores and other sandy habitats. Theerdbility of sandy shore from Sulina is high
because n t he summer season the entire shore named
by touristic activities, cattle grazing, and animal trampling.

The main impact of this plant species on ecosystem serti@dscan be
predicted in the coastal area is the environmental impact. This plant species is a real
threat for the coastal habitats of Community importance, in particular, and for the
biodiversity of Danube Delta Biosphere Reserve, in general. In orderetent the
establishment oCenchrus longispinupopulation on Sulina beach and to avoid the
spread of this alien plant species within Danube Delta and along the Black Sea coast,
the sustainable control methods are needed as well as the monitoringhaé garly
detection of possible new stations on the Romanian Black Sea coast requires floristic
surveys of the most vulnerable and predisposed sandy coastal habitats to invasive plant
species.

This new reported occurrence @enchrus longispinusn Sulinashore, Danube
Delta, reveals the invasive tendency of this plant species along the Black Sea coastal
zone.
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Fig. 1. The Sulina beachthe ar@ whereCenchrus longispinusas found in August
2016 (Photo: Daniela Strat).

Fig. 2. Cenchrus longispinusn the Sulina beach with mature burs
(Photo: Irina Holobiuc).



The Occurrence dhe Allien Plant Specie8enchrus longispinusn the Danube Delta Shor@1

EEEEL] | o
BEREEE .
T T
[' ‘1 | i ‘\ : ; ;1 ‘,‘T
UIEEAP maEEERE R
T S EEESE 't’ A “'
i s = == = . =
L :Il ‘, [77\&:\ |
B CPERREE ‘
i 1 |
~Toimiasamnas B
B =

Fig. 3. Specimens d€enchrus longispinusollected from Sulina beach on Auga$,

2016 (Photo: Daniela Strat).
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NOTES ON THE GENUS OENOTHERA, SECTION OENOTHERA,
SUBSECTION OENOTHERA IN ROMANIA
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Abstract We present in this p&r some results of our studies on the gebasothera

sect. Oenothera subsect.Oenotherain Romania. Several species, including stabilized
hybrids ©. pycnocarpa, O. suaveolens, O. depressa, O. x fallax, O. x Yviaréi
reported for the first time irhe flora of the country. Other species are now confirmed in
the flora, by herbarium material. We also give an identification key for the species of the
subsectOenotherecurrently known in the spontaneous flora of Romania.

Key wordsalien plantsjdentification key new records, vasculflora

Received 17 August 2017 Accepted 15 November 2017

Introduction

Within the family Oenotheraceae (Onagrace@&®notherais the second genus
as number of species (more than 120),rdf@lobium but taxonomically it is the most
complex (Raveret al. 1979, Wagneet al.2007).

The centre of diversity of the gen@enotherais the southwestern North
America, from where it irradiated all over the North and South America (Retvah
1979, Dietrich et al. 1997, Wagneret al. 2007).Numerous representatives of the genus
were introduced into Europe, deliberately or accidentally, and some of them became
here naturalized or invasive (Mihulka & Pygek 2
America, seems to have emerged in Europe, most probably through hybridization
between taxa introduced here in historic tifDéeetrich et al. 1997).

According to Wagneet al. (2007), the genu®enotheraincludes 18 sections.
Among these, the sectio@enotherais divided into 6 subsections, one of which
(subsectOenothera is the best represented in the flora of Europe. This subsection, the
most complex group of species in the Oenotheraceae (Dietrieh 1997), includes
annual or biennial plants (even shlived perennials), with + erect stems; hypanthium
(i.e. the tubular extension of the receptacle) o500(-160) mm long; petals yellow;
capsule £ cylindrical, narrowed to apex, 68 3nm wide at the base, seeds prismatic,
obviously angled Dietrich et al. 1997, Ro st a Es k i & ), Kvihrmesotestan 200 8
nearly crushed (Tobet al. 1987).

There is no general consensus within the literature concerning the species of the
subsection Oenothera Taxonomic difficulties are mainly due to some unusual
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cytogenetiand breeding peculiarities, such as the specific interactions between genome
and plastomg(i.e. plastid DNA) the transmission of plastome through pollen, the
permanent translocation heterozygosity (PTH), and the hybrid fertility (see Ragén
(1979),Dietrich et al. (1997), Greineet al. (2008) and other references listed there, for
detailed explanations and discussions.

A narrow species concept Denotherawas developed in Europe especially by

O.Remer and K. Rosta@Gski, according to which popt
chromosome complements (Renner complexes) and distinctive and constant
mor phol ogi cal features should be 198%,aced in dis

Jehl 2k & BBst REsthaial@EoR4i, 20014, Rost a@Eski & Karl s
Rost aGEski & \Felowing this eonc@pl) & Brge number of species and
permanent hybrids have been described in this subsedignRenner 1942, 1950,
1956, Hudziok 1968, Linder & Jea 19 6 9, Rost a@EsKki 1977, 1985, 200
1993, Jehl 2 k & Ro ®ttaa20s keschat@®® &. 2013 etc3andh Es K i
many other species previously describealsed on morphological charactgesg
Persoon 1805Greenel891, Steele 191 Bartlett 1913, Klebahn 191&ates 1936etc.)
were recognized as good species. All these species from the sseotheraare
grouped into five seriesR(lo st a Es k i 1 9 8 5) Qenothenay Pexriesia f whi ch (
Rost a (ERugglesidlRm d t a (Es k i nted & the neopbyte floeasoEEurope.
In contrast, a much broader species concept was applied by Detatij1997)
especially in North America. These authors considered the most of thodeeeakng
strains in the subsectioBenothera described agtrue specias by various botanists
(especially the PTH taxa), as representing only phenotypic races (or microspecies) of a
more limited number of species. Hence, they combined all those taxonomic entities that
share the same fundamental genome (all variReanner complexes were grouped in
only three fundamental genomes, designated A, B and C), the same type of plastome
and certain related morphological traits into 13 extremely polymorphic species, 6 of
which being known in Europe.
As Rost a@Esk (2018 pdihted dup the ehoice between these two
concepts is not straightforward. The narrow species concept is perhaps not applicable in
North America, where the number of different phenotypes found in most of the species
is considerably greater than thalbserved in European populations (Dietrieh al.
1997). However, in Europe the broad species concept seems to be much too broad
because it imposes to bring together, in the same species, a large number of
morphologically weld e | i mi t ed e n ¢tialt2i0e0s4 , ( RRoosstt aa@E@sskkii & Verl oc
2015) which, m addition, most often exhibit clearly distinct ecological preferences,
di stribution patterns and invasivaetalkbehavi ours (
2006, Tokhtar & Wittig 2008, 2009, Tokhtat al. 2011, Tokhtar & Groshenko 2014).
This is why in tlis study we follow the narrow species concept, using the plant name
accor di ng eta.(2000).sHoveeEs forieach species we also give, between
square brackets, the alternative name, according to Dietrih(1997).
All species of subsectOenothera occur in primarily or secondarily open
habitats, including old fields, roadsides, stream sides, sand dunes etc., both in the native
area (Dietricketal.1 997) and in Europe (Mihulka & Pygek 20!
Only two species of this subsectidd. (biennisL. andO. glaziovianaMicheli in
Martius) have been certainly documented so far in the flora of Romania, based on
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herbarium material. Other three speci@s rubricaulis Klebahn.,O. parvifloraL. and
O. oakesiandA. Gray) Robbins ex Wats. & Coult.) havesalbeen reported by various
authors, but their presence has not been proven certainly $o flais paper, we report
5 taxa from the subsecOenothera(3 species and 2 hybrids) for the first time in
Romania, and confirm the presence of other two spgriegously mentioned in the
country.

Material and methods
The present study is referred to some tax@eafiotherasect.Oenotherasubsect.
Oenotheraand reflects our field works particularly in the last three years (201%) in
Romania. The geographioordinates were recorded on the field using an eTrex Legend
HCx GPS system. Specimens collected on the field were deposited in the Herbarium of
the University of Agricultural Sciences and Vet
data were collected fronthe following main herbaria of Romania (abbreviations
according taHolmgrenet al. 1990: BUC, BUCA, BUCM, CL, I, IAGB, and IASI. All
species were identified using various keys publishedibgter (1957), Raven (1968),
Rost aGEski & Ell iost@IE3k9) ,(1P&d8®N)2k ResRaEsKki (198:
| 2 (198

Forstner (1982), Kergu®l en (1985)etal Jeh k 1 |
(1994, 2010), Fischeet al. ( 2008) , Rost a@Eski & Karlsson (2008
Rost a@Eski & Verl oove (2015).

The nomenclatw of the plant taxa followR o st a (Es k i (2€&ao) , Rost a@&sk

(2004, 2010).

Results and discussion

As a result of our recent fieldiorks we have identified a number of 5 taxa
(3 species and 2 hybrids) within the subsectidanothera which have not been
previously known into the flora of Romania, namefy: pycnocarpaAtkinson &
Bartlett in Bartlett O. suaveolen®erson O. depressd&. GreengO. x fallax Renner
andO.xwieniRenner ex Rosta@Eski

Other 5 speciefO. biennisL., O. glaziovianaMicheli in Mart., O. rubricaulis
Klebahn,O. parvifloraL. andO. oakesiandA. Gray) Robbins ex Wats. & Colltwere
previously reported in the botanical literature (Sébu & Oprea 201And references
given there), the first 4 being also identified by us inregent field works.

Therefore, according to the current data, the subse@Qanotherais currently
represented into the flora of Romania by 10 taxa (8 species and 2 hybrids). However,
the presence oD. oakesianain RomaniaJeh!| 2 k & Rost a@EsKki 1979, Ros
Forstner 198pstill requires confirmation by herbarium materi.the Herbarium of
the ClufNapoca Botanical Garden (CL) there is a specimen (No. 218148), collected
(2.VI1.1938) by Al. Borzeet al, originally identfied asO. biennisL. and subsequently

revised (15. 11 . 1 D6syricoldBartl. (Currenfy @ Synanyimsido . as
oakesiana However, this specimen was collected from the district Caliacra
(ADobrogea, distr. Caliacra. In arenosis litoris Pont Eu x i n i Mar ea Neagrt ad |

Ecren®), which currently is outside the borders of Romania (in Bulgaria).

We present bellow only those taxa representing novelties for the flora of the
country, or which have been ambiguously mentioned in the literaturenand
confirmed by herbarium specimens.
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a) Taxa registered for the first time in the flora of Romania

Oenothera pycnocarpdtkinson & Bartlett in Bartlett, Rhodora 15: 83. 1913
(Syn.: O. chicaginensisle Vries ex Renner vaminutifforaRo st a s k iFolia t Jehl 2 k,
Geobot. Phytotax. (Praha) 14: 401. 197%yeatment in Dietrichet al. (1997):
phenotype oD. biennisL.].

Origin and general distribution. It is native in North AmericgBartlett 1913,
de Vries 1915, Renner & Cleland 1938)d introduced to Europ&here it has been
first recorded in Austria (1927Mi hul ka & Pygek 2001). According
(Jehl 2k & Rost a@Esk etall2010,Iokhtat & Sroshenk® @&L4, a EsS K i

Rost aGEski & Verloove 2015), it is currently re
(France, Belgium, Austria, Switzerlandaly, Germany, Czech Republic, Slovakia,
Pol and, Ukraine), guite invasive in Centr al Eur
rare to the East (Ukraine) (Tokhtar & Groshenko 2014).

Distribution in Romania. We have identifedihear t he RbticaHit eni vill aq

county, N47°04'09.6", E26°54'49.4", 188 m a.s.l., leg. Sirbu 28.08.2016; N47°03'56.61",
E26°55'07.32", 188 m a.s.l., leg. Sirbu 13.07.2017; N47°03'07.1", E26°55'37.7", 184 m
a.s.l., leg. Sirbu 26.08.2017).

Ecology. Similar to other species inglsection, it prefers disturbed sjtesch as
ruderal placesssociated with roads and railwaysdustrial areastiver banks, sandy
placesd ehl 2 k & Rost)aékcakated gtoBnd@ o s t1® EH kK i & Verl oove
2015) etc., most often in communities@ducoMelilotion(J e hl 2 k & Rost a@&sKki 197¢
Near the village Rtchiteni (I a'Hi county, Romani
the right bank of the Siret river, as a component of psammophilous pioneer vegetation
or even into more stable plant comrtigs dominated byElymus repensor in the
poplar plantation near the river.

Description of specimens identified on the fieldFig. 1). Plants of ca. 150 cm
height. Stem erect, basal branches decumbent at base then-asuesi#ing, green to
purplish redn part, hirsute with arcuateatent stiff hairs (up to-3 mm long) with high
conical to cylindrical red papillae, and appressed pubescent with shorter crisped hairs.
Cauline leaves up to 14 23 cm, short petiolate, elliptitanceolate, flat to slighl
waved, with straight apex, and distinct dentate margins, + patent pubescent on both
sides, dark (or greyish) green, with (purplisB) midrib. Bracts subsessile, ovate
lanceolate, concave, wavy, distinct dentate, tips upcurved, with (purpdidhnidrb,
the lowermost ones longer than fruits, persistent, the uppermost of about half the length
of open flowers or slightly longer, pubescence similar to the cauline leaves.
Inflorescence erect, branched at the base, pyramidal, open flowers do not overtop the
upper buds; rhachis green (later could be reddened towards the base), hirsute with
arcuatepatent stiff hairs with red papillae, and appressed pubescent with shorter crisped
hairs (glandular hairs only in late summer, to the top). Flowers chasmogamaug. Ov
(at anthesis) of ca. 12 x 3 mm, green, in the first part of the flowering period with dense
long stiff hairs with red papillae, mixed with short crisped hairs, later (August
September) predominantly glandular, with fewer stiff hairs with red papillae.
Hypanthium 3646 x 23 mm (in late summer may be shorter), yellowish, patent hairy,
with short glandular and long stiff hairs. Buds2® x 4 mm, green (sometime, in late
August, slightly reestriped), + subcylindrical, tapered to the top, with glandu&rsh
and + patent stiff hairs, free sepal tips e4(@3) mm long, terminal, adherent at base in
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bud, above + somewhat divergent. Petals yellow, obcordate,-80 26 1520 mm
(smaller in late summer). Anthers eB7mm long. Stygma lobes&mm long, sprading
between anthers or slightly exceeding them. Infructescence rather dense {t&. 0.8
fruits per cm of rhachis). Capsules-28 mm long (usually longer than internodes of the
rhachis), 5 mmthick at base, tapered upwards, green (somehow greyisheaing),
without red stripes, with numerous appressed crisped hairs, and)(sdemit stiff hairs
with prominent red papillagred colorationdisappears at the ripeuits); the fruits
which appear in late summer have also glandular hairs; teeth truoaatel.5 mm
length. Seeds prismatic, light reddigtown, of 1.0-1.5 x 0.51.0 mm, withnarrow
winged edges

20 -

L=

Fig. 1. Oenothera pycnocarpainflorescence; b,-stem; dovry; epetal; F(,:apsule. Scale bar:
a9 mm; b, c, dl.5 mm; 2 mm.

Notes Accordingtod e h1 2 k & Ro ©Otpgcibsakpés a (ety ¥aBidble ,
species. To a large extent the characters described for this species in the references
(egJehl 2k & Rosta@Eski 1979, 1995, RostaGski & Fol
et al. 2004, 2010, Ficheretal.2 0 0 8 , RostaGki & Verloove 2015) c¢
observed in specimens collected by Nevertheless, through the coarse hairiness of
stem and inflorescence, with dense and long stiff hairs on often cylindrical (slightly
curved) papillae,ite plant resembles witQ. ersteinensitinder & Jean (sekinder &
Jean 1969, Ro st a (Eadainst whichMitedifférsp lmoweyer, 2nOniarby
characters, such as: stem partially (not entirely) red, the rhachis of inflorescence always
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green at topr(ot red), buds green (not rstriped), petals ca. as long as wide (no wider
than long), hypanthium up to 46 mm long (not only 148 mm).
The taxonomic relationship betwedéd. pycnocarpaAtkinson & Bartlett in
Bartlett andO. royfraseriGates (SynO. turoviensisRo st a Es ki ) is stildl uncl e
literature. These two taxa are treated either as the same spegies@ eh | 2 k & Rost a@E&sKki
1995, Fischeret al. 2008), or as distinct one®.§ R o s etalE2064 2010,
Rost aGEski & Ver | oov eespedully by tleetsize of flowkisd. f er ent i at ed
petals of 1218 x 1420 mm and BL2 x 512 mm, respectively; sepal tips of7/dmm
and 23 mm, respectively, although according to Gates (1936), the tygcal
pycnocarpahas, on the contrary, slightly smaller flowgpetals of A3 x 1613 mm)
thanO. royfraseri(13-18 x 1317 mm).
In RomaniaO. pycnocarpalooms later than the other species mentioned in this
paper, starting with the second decade of July. The late blooming of this spe€les (as
chicaginensik as against other related ones.d O. bienni$ was also indicated in
Austria by Kappus (1960).
Chromosomes 2 n =14, WwWRenner &Cleland 1983; Gates 1958
the meiotic metaphasethe Renner complexes are rather uncergitherdependent
anddentandl  (Ca pycnocarpa(Gates & Catcheside 193@ates 1958) oexcellens
I a pudctulansll ( @ <hicaginensis (Renner & Cleland 1933; Gates 1958).
According to Dietrichet al. (1997), t is a heterogamous PTstrain (i.e. one Renner
complexeorc hr omosomes (U) is transmitted through the
pollen),with the genomglastome combinatioBA-III.
Oenothera suaveolen®erson,Syn. pl: 1, 408. 1805(Syn.: O. suaveolens
Desfontainenomen nudunTabl. Ecole Bot. 169. 1804). biennisL. subsp suaveolens
(Persoon) Rouy & Camus, Fl. France 7: 200. 190dgatment in Dietrictet al. (1997):
phenotype oO. biennisL.]
Origin and general distribution. The first report of this species in botanical
literature is found at Desforitees(1804)which listedO. suaveolengsnomen nuduin
among the species cultivated in the garden of the Museum of Natural History in Paris. A
year later, the species was described under this nanietspon (1805)From the
descriptions published in th&9th century Persoon 1805, Don 18B2one can
understand that the species is native in America, while in Europe it did not occur in
spontaneous state (at that time), but only cultivated in gardens, for its large flowers with
a pleasant scent of orande.seems, however, th&. suaveolenslo not occur as a
spontaneous plant in North America (Gates 19B& st a Es k i 1982, Rost a@Esk
Karl sson 2008), while in Europe it is frequent,
& Forstner 1982). Hence, it should be either native in France (Gates 1958), or in
southern Europe (Rosta@skn o& iFgoirnset@ras t1a9ds2k)i or
2010). However, since the entire subse€enothera which includes this taxon, is
clearly of North American origin, as shown in the introduction, it is most likely@hat
suaveolensas a hybridogenous origin in Europe from thohmerican taxa introduced
in historic time, having perhap®. argillicola and O. biennisas parent speciess
suggested bates (1958xandDietrich et al. (1997).
As a wild plant, it was first reported from Hungary (186®)i(hul ka & Pygek
200)), France(1912) ¢e Vries 1918 and Germany (1938)Stubbe 1953)It is now
quite widely naturalized in Europd € h | 2 k & RoRd sat@sides 2010)9 7 9,
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particularly in the southern regions (Rosta@Gski
neighbouring Romaniahe Republic of Moldova (first record on the Prut river bank in
Toceni, legs . Z a h ar,ias0d bienni$ IR%03s6t aetdat 2004, Ukraine (very
rare) Ro s t aet@b 2004, 201) Hungary(Kiraly 2009) or SerbiaRo s t at@b k i
2010.
Distribution in Romania. We have identified itin several localities from
eastern Romania, as follows: IGa "Hi ic nearntheyyendr eni i Vechi vill ac
(N45°25'08.6", E27°53'08.5", 14 m a.slgble sands of the left bank of the Siret river,
leg. Sirbu & Oprea 09.09.2015, Sirbu 02.08.2016), ane@ a r B weddti i
(N45°37'45.02", E27°29'29.72", 18 m.lg.stable sands of the left bank of the Siret
river; leg. Sirbu01.08.2017 ; | a'Hii nearothelRt ¢ hi t eni village (betw
N47°04'20.54", E26°54'52.51", 188 m a.s.l., and N47°03'42.76", E26°554'41.66", 188 m
a.s.l.; stable sands of the right baikhe Siret river; leg. Sirb28.08.2016, 28.06.2017;
N47°03'12.21", E26°55'33.02", 188 m a.s.l., leg. Sirbu 26.08.2Gble sands of the
right bank of the Siret riverbetween N47°03'12.95", E26°55'44.32", 184 m a.s.l. and
N47°03'06.67", E26°588.02", 188 m a.s.l., leg. Sirbu 26.08.204table sands of the
right bank of the Siret river), and 8bcolal a'Hi ( N47008' 27.34"'', E27U36"
a.s.l.; N47°08'24.78", E27°37'59.67", 36 m a.s.l.; ruderal places from the railway station
and the surrounding areas; leg. Sirbu 17.07.2016, 15.06.2017).
Surprisingly, this is not the first time whed. suiaveolenswas collected in
Romania. In this respect we mention two specimens collected along the road Ungheni
Bosia (1| aHi county), on the Prut riverbank (th
f r om -T64d08,it76701, leg. C. Dobrescu, 15.07.1937CashiennisL.). However,
since it has been identified under another nahesuaveolenias remained unknown
in the flora so far.
Given that in all mentioned localities, populationgofsuaveolensonsist of a
large number of individualsoth in anthrpogenic and natural habitats, in places very
distant from one another, we consider that it can be considered fully naturalized (even
invasive) in Romania.
Ecology. According toJ e h | 2 k & Ro s O.aswEavéolensis(d 97 9) ,
thermophilousspecies and grows well especially on sandy places, at forest edges or
along communication routes, which is consistent with our field observations.
Description of specimens identified on the fieldFig. 2). Plants of 13@50 cm
height. Stem simple or branched, green, slightly light brown towards the base, sometime
slightly reddened above, pubescent with arcuate stiff hairs with green or translucent
bulbous base and short appressed crisped hairefisoes, on the reddened splotches,
with slightly reddened papillae). Cauline leaves short petiolate, usuallylavatolate,
flat, with straight apex, slightly denticulate along margins, green to grayish green, with
white midrib, + dense patent to salppressed pubescent, the lowermost up to 16 x 4
cm, the upper ones gradually smaller. The inflorescence simple or branched at the base,
erect. Rhachis green to grayigheen, with long arcuate stiff hairs with green or
translucent bulbous base and short agged crisped hairs. Glandular hairs only on the
uppermost part, in the late flowering phase. Bracts lanceolate, subsessiiapé&d
(concave), green to graysgheen, with pubescence as in the cauline leaves, the
lowermost ones longer than fruits, the appost ones reaching or exceeding the top of
the buds (before anthesis) or the top of the hypanthium (at anthesis). Flowers
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chasmogamous, with orange flavour. Ovary of cd2% 23 mm (at anthesis), in the

first flowering phase grayispreen (with numenas short appressed crisped hairs and
long arcuate stiff hairs, without glandular hairs), in the late flowering phase green (with
fewer appressed crisped hairs and arcuate stiff hairs, also with patent glandular hairs).
Hypanthium 2835 x 23 mm, in the fist flowering phase grayish green, without
glandular hairs, densely pubescent with short crisped hairs mixed with longer £ patent
stiff hairs, in the late flowering phase green to yellowish, predominantly glandular
hairy, with few * patent stiff hairs. Buds8-20 x 46,5 mm, green to yellowish,
cylindrical, tapered to the top, free sepal tips-df @m long, terminal, adherent at base

in bud, above + parallel, in the first flowering phase grayish green (pubescence as at
hypanthium), later yellowisigreen #&so with glandular hairs. Petals yellow, obcordate,

of (22-)25-35 x (19)25-35(-40) mm, somewhat smaller in the late flowering phase
(plants with petals much larger than long belong probably to the latipetala
Soldano). Anthers of 8:50 mm long. Stygra lobes 35 mm long, spreading between
anthers. Infructescence rather dense (cal@7ruits per cm of rhachis). Capsules *
cylindrical, slightly tapered upwards, -3® x 56 mm (usually longer than internodes of

the rhachis), light brown, *+ greyish hgi with numerous appressed crisped hairs and
semipatent stiff hairs (without red punctuation), glandular hairs only on the uppermost
(youngest) capsules, with truncate teeth, ca. 1 mm length. Seeds prismatic, dull brown,
of 1.52 x 1-1.2 mm, with edges ithout wings.

Ky
Fig. 2. Oenothera suaveolena-inflorescence, {stem, eleaf, dovary, epetals, fcapsule.
Scale bar: ®.5 mm; b, d, 2 mm; ¢é8 mm; €10 mm.
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Chromosomes 2n=14, withfj 1 2 4 in the meiotic metaphase the Renner

complexes:albicans | a fladensl!l ( | ) (Linder 1957, Gates

Dietrich et al. (1997), t is a heterogamous PThktrain with the genomelastome
combinationAB-II.

OenotheradepressakE. Greene Pittonia 2, 216. 1891 §yn.: O. salicifolia
Desfontaines, Tabl. Ecole Bot., ed. 2: 271. 18idBnen nudumex G. Don, Gen. Syst.
2: 685. 18320. hungaricaBorbas) Borbas, Magyar Bot. Lapok 2: 246. 1903bauri
Boedijn, Zeitschr. Abst. Vererb.32: 30. 1924;0. strigosa(Rydberg)Mackenzie&
Bush var. depressa(Greene) Gates, Tax. GendDenothera 34. 1958; Onagra
salicifolia (Desfontainesex G. Don) Spach, Hist. Veg. (Phan.), 4: 361. 18Gkr.
depressgGreene) Small, Bull. Torr. Bot. Club, 23: 171896;0n. hungaricaBorbas,
Kert 1902: 204. 1902) [Treatment in Dietriehal. (1997):Oenothera villosa hunberg,
subspvillosa Dietrich & Raven Ann. Missouri Bot. Gard63: 382383. 1976

Origin and general distribution. It is native to the Greatl&ns region of North
America (Dietrichet al. 1997), now established throughout much of North America and
naturalized in South America, Asia, South Africa (Dietreghal. 1997) as well as in
Europed ehl 2k & Rost a€EalR D979 7 Ratad.POAGES ki c h

|t has occurred in Europe since the
El'lis 1979, R omewt itas@atukalizedlirtla8ge part of the abntinent, less
in the southm and soutiwestern regionsR 0 s t at@is2k0i 1 0 , Rost a@sKki
2015. Among the countries neighboring Romania, it is reported from Hurigasya
wild plant since 1836J e h | 2 k & R SermalEselatively Tr€quetit, first
record as a gmtaneous plant in 196Z( a t letcal 1998 and Ukraing frequent
(Ro st at@s2R04).

Distribution in Romania. We found it on the sandy banks of the Siret river,

from the Gal a'Hi county at nendrenil; Vechi
leg. Sirbu02.08.201% , Bd @ & Ht ii (N4A5U37" 43. 46" ", E27U29"

Sirbu01.08.201Y, and Movileni (N45°46'12.09", E27°21'14.93", 33 m a.s.l.; leg. Sirbu
11.08.201Y. In the mentioned localities we have identified hundredpetimens of
this species, both in vegetative (rosette) and flowefriniging phases. This is a proof

that the species successfully reproduces itself, without human help, so we consider it as

a naturalized (even invasive) alien species in eastern Rorvdeialso have found that
a specimen of. depressahad been previously collected in Romania from a ruderal
place at the Miercurea Ciuc railway station (Harghita county). This specimen (leg. G.
Negrean, 06.08.2001, &%. ? biennisL.0) is deposited in the étbarium of the
Botanical Garden of Bucharest (BUC Flora Romaniae Herbarium G. Negrean
no. 1824).

Ecology. In America de Nord, where it is nativ®, depressajrows in a variety
of habitats, such as prairies, banks of rivers or lakes, open woodlandigldsdand
other disturbed siteD{etrich et al. 1997). Similarly, in Europe it most often colonizes

dried riverbeds, sandy riverbanks, dry grasslands, railways, railway stations and other

1958)

first

& Ver |l

h a

0C

(N45¢C
29,

ruderal fields, fallow groundsl(e h| 2 k & Rost a@&sKki 1979, Rost a@Eski

Rost &t@s2kG 0 4, Rost a Es k)i In BkraMes aictomliogvt 0 2t0al G&s K i

et al.(2004) it tolerates well saline conditions on sea dunes and shores.
Description of specimens identified ontte field (Fig. 3). Stem of ca. 150 cm
high, with archeebrect branches, reddigieach tinted, dense pubescent with appressed
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or semiappressed stiff hairs with low red conical base and short appressed hairs.
Cauline leaves 9 x 1.8 cm, sabssile or shorpetiolate, ovatéanceolate, sinuous
wavy, with twisted apex, denticulate, grey green with midrib white or turned red at base
later, dense appressed pubescent. Inflorescence simple, erect, with rhagldacted
tinted, pubescence as on the stem but dewserds the top, without glandular hairs.
Bracts sinuous wavy, *-ghaped, with twisted apex, the lowermost ovateeolate,
much longer than fruits, the upper ones nattamceolate, sulessile or sessile, shorter
than the open flowers. Flowers clegonous or/and chasmogamous. Ovary of
10 x 2 mm (at anthesisyyhitish or grayish,densely covered with short and long +
straight appressedtiff hairs (strigose),the latter with or without red papillae, and
without glandular hairs.

Fig. 3.0enotherajebressa&inflorescece, h;tém, eleaf, dflower and bracts,-evary, fbud,
g-petal, hcapsule. Scale bar:5 mm; b, 2 mm; é8 mm, d4 mm; 1.5 mm; £2.5 mm.

Hypanthium up to 280 mm long, abundant appressedry (also with some
subappressedonger hairs), without glandular hairs, yellowish or slightly tinted
redpeach. Buds +* cylindrical, gradually tapered;18x 34 mm, abundant white
appressed hairy (as at hypanthium), without glandular hairs, usually red striped or
diffuse stained redyith free sepal tips of ca. 3 mm long, terminal, adherent at base in
bud, above + parallel. Petals yellow, obcordate, 6204 1420 mm. Anthers of 7 mm
long. Stygma lobes spreading between anthers, ca. 5 mm long. Infructescence rather
dense (ca. 0:6.7 fruits per cm of rhachis). Capsules + cylindrical, slightly tapered
upwards, greyish appressed hairy, without glandular hairs,-822656 mm (obvious
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longer than internodes of the rhachis), red punctuated when young, with emarginated
teeth of ca. 1 mrtength or shorter. Seeds of 1.5 x 1 mm, prismatic, with narrow winged
edges or wingless, light brown.
Note. In the North American literature (Dietricht al. 1997), the nameD.
depressds treated as a synonym ©f villosa subsp.villosa, a North Amerian taxon
widely naturalized outside his native area (Europe, Asia, South America, and South
Africa). According to the same references, this subspecies differddraitiosa subsp.
strigosa(which is indicated only from its native arda. the Rocky Moatain region
and Pacific Northwest)inter alia, by sepals green to yellowish green (in contrast,
subsp.strigosashould have sepals usually yellow flushed with red, or red). However,
according to European | i teatal&20042080, Krdlyost a Es ki 198
2009etc.), the plants designated @sdepresséave sepals red or red striped, just like
our specimens.
Chromosomes 2n=14, with fl4et@llio®de¢r ot 9521 2+Diletr i
(Dietrich et al. 1997)in the meiotic metaphasethe Rener complexestaxansl and
undandl ( L i n d@®ates 1D®B% i7is heterogamous PTtdxon with the genome
plastome combination: AA (Dietrich et al. 1997).
Oenotherax fallax Renner, Zeitschr. Indukt. Abstammurgererbungsl., 18:
176. 1917em Rost&Es k i Fragm. FI or . OCgapdviana x O.1 1 : 507. 19
biennig [Treatment in Dietrictet al. (1997):0O. biennisx O. glazioviand
This is a taxon native in Europe as a stable hybrid between two-Norghican
species,O. glaziovianaand O. bienns ( Ro st a Es k i 1982, Rost a@EsKki & F
Rost et X0 10, Rost a@sKki & Verl oove 2015). The ol
collected in the United Kingdom (Rosta@Eski 198
hybridogenous taxorhas become well established @tlg abundant) especially in
places where the parent species are sympatric (but it occasionally may be found by
itself), often in botanical gardens, ruderal places or samés § e h|l 2 k & Rost a@Eski
1979, Rost a@GsKki & eFah 1997t Ros B (Bt &.8040, inArigee t r i c h
part of Europe, including countries neighbouring Romania, such as Ukraine (very rare),
Hungary and SerbigR 0 s t a&t@&s2R04, 201).
According to the available data, in Romania it is very rare. We have identified it,
as asubspontaneous plant, on a grassland from the taxonomic sector of the Botanical
Garden of | aHi (1l eg(FgQmc).ea & S rbu 20.07.2016)
O. x fallax inherits the axis of inflorescence and ovary distinctlypadctuated,
sepals resstriped and capsalteeth somewhat emarginated, fr@n glazioviana and
the cauline leaves + plane (only the lower ones crinkled), flowers smaller and stigma
lobes spreading between anthers, fr@mbiennis( Ro st a &s k i 1e9 8.2 , Rost a@EsKki
2010, Ro st a Es k i Frofa bothgarénalspedes 2 ibhiriis the abundance
of glandular hairs in inflorescence (the entire rhachis, ovaries and all capsules).
Chromosomes 2n=14, w iint the méidti@ metaphase (like Oe.
glazioviang; the Renner complexeselansl (A genome fromO. glazioviana and
rubensll (B genome fronD. bienni3 (Dietrich et al. 1997).
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Fig. 4. Oenotherax fallax (a-inflorescence, Hlower, ccapsule) an@enotherax wienii
(d- inflorescence, ecapsule). Scale bar:amm; b6.5 mm, €2.5 mm d-5.5 mm; €3 mm.

Oenotherax wienii Renner, Flora 131: 198 (193fpmen nudupexRo st a Es ki
Fragm. Florist. Geobot. 23: 289. 1977(=rubricaulisx O. depressa[Treatment in
Dietrich et al. (1997):0O. biennisx O. villosa subspvillosal

This is another stable hybrid which arose in Europe having, as genitors, two
North-American species). rubricaulisx O. depressd Ro s t e &ERXKL.0). It was

originally
& Forstner 1982), bu

known from Dantzig / Gda@®sk (in Nort

nowadays it is spread from Central Eu
1982, Jehl 2k & Rosdt al@610)ito tHeONdrsh, (ScaRdinaviap Es K i

& Kar ktal2drn 020 &éh,d Eamsstta @dlkir ai ne) ( Ros

(Rost aGEski

2004, 2010).It grows mainly in the places of common occurrence of the parental
speciesR o s t at@&s2R04).

In Romania we collected it in ruderal places associated with railways from the
Sibiu train station (leg. Sirbu & Oprea, 19.08.2011) (Fig-ed d

O. x wienii is more similar toO. depressdaccording to Gates 1958, it looks
rather as a variety dD. depressp by grayish pubescence of leaves and stem, ovary
whitish appressed hairy, capsule teeth emargin
1995, Ro st a (Es K9), buk diffgra froin sthésdop sorielfeatures fram
rubricaulis, such as: flat or only slightly wavy leaves, slightly higher conical red
papillae, denser inflorescence, flowers always chasmogamous, shorter hypanthium,
flower buds always green, glandulaphg nt hi um, sepal s and ovary
1995, Rosta@Gski & Karlsson 2008) .

(Jehl
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Chromosomes 2n=14 the Renner complexedingens!| (A genome)and
undandl (A genome)Gates 1958, Dietrichtal.1 9 9 7 , Ret &. 2OBAJES K i

b) Taxa confirmed in the flora by herbarium material

Oenothera rubricaulisKlebahn,Jahrb. Hamburg. Wiss. AnsBl, Beih. 3: 23.

1913 Syn.:O. muricatal. Syst. Nat., ed. 12, 263. 176Yomen confusujrjTreatment
in Dietrich et al.(1997): phenotype dD. biennid._.]

Origin and general distribution. According toRo st a Es K i & EIllis (1979)
Ro st a Es kO.rubticadisdKhahn is the same & muricataL. However, since
the nameO. muricata has most often been misapplied to other specteg. Q.
ammophilaFocke, O. parviflora L. or O. oakesiana(A. Gray) Rdbins ex Wats. &

Coult.), it must be rejected as r@mmen confusunlike few other taxa from the

subsectionOenothera O. rubricaulis do not occur in the wild in North America

(Rost aGEski le%aB 1097). dpnsequently,dt lis considered nativeBuarope

(Rost aGski 1982, Rost aG@Eski & Forstnetr 1982, Rost
al. 2010, originating perhaps via hybridization, from Noew#merican taxa introduced

in Europelong time agdDietrichetal.1 9 9 7, Rost a Es k)iThe&pediea,r | sson 2008

originally described from culture, has been recorded in the wild in Europe since the

middle of the 19th centurg.g in 1841, Scandinavia (RostaG@Gski {
in 1846, Austria (Rosta@Eski & Forrentlyner 1982, Mi
widespread in most of Europe, except for southern regions (Spain, Italy, and the Balkan

Peni nsul aetal2R00Ilst)a.Eslkii k e wi s e, according to Je
and Rost a@Eski (1982), it has beenof reported
Romani a, the species has been reported from
Kirg8ly 2009) an ctal2004p inkEasterf Ruoopet inisknksidered

(alongside withO. biennisand O. depressathe most frequent species Otnothera

witht he highest i nv &tsal. 2004, Trokhtare& Groherkd 20TEs K i

Rost a@Eski & Verl oove 2015).

Distribution in Romania. Sirbu & Oprea (2011) assumed the presence of this
species in the flora of Romania (@s muricatalL., syn. O. rubricaulisKlebahn) based
on the reporting of the nanf®. muricatalL.6 & the botanical literaturee(g Schur
1866).

We however have found that the plant designated in the Flora R.P.Romania, vol.
V,pp.514519 ( Mor ar i u, i n StvuQ egricatal. (O8dyra ) , under t he
muricataMnch.), according to the descriptioa.g the tip of the inflorescence nodding
during flowering time; hypanthium of-8.5 cm long etc.), cannot @. rubricaulis
Klebahn, but rathe®. parviflora L. or another species from the sameese.g. O.
oakesiana(A. Gray) Robbins ex Wats. & Coult.). In addition, in the herbaria from
Romania studied by us no specimen previously collected by various authors could be
without doubts assigned to this species.

Nevertheless, we can confirm now fhresence oO. rubricaulisin Romania. It
grows on stable fluvial sands on the right b a
village, laHi county (N47U004' 028.082015' , E26U54"' 4

Ecology. Like other related speaeO. rubricaulisprefers disturbed habitats on
sandy soils, such dsanks of rivers or lakes, forests edges, railway stations, roads,
ruderal places etcJ(e hl 2 k & Rost a@EsKki 19769 al.20Rh st a Es ki 19872
According to Tokhtar & Groshenko (@14) this species shows a higher ecological
plasticity compared to its relatives.

h

2
fr
Hu

n |
9.
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_d v
Fig. 5. Oenothera rubricaulisxinflorescence, {stem and leaf,-ovary, dpetal, ecapsule.
Scale bar: a,8 mm; ¢1.3 mm, d10 mm; e1.5 mm.

Description of specimensidentified on the field (Fig. 5). Plants of 80 cm
height. Stem simple, reddened in the middle third, pubescent with arcuate stiff hairs
with coniform red base and short appressed crisped hairs. Cauline leaves up to 8.5 x 1.7
cm, short petiolate, elliptitanceolatey flat, slightly denticulatex patent pubescent,
green with red midribBracts similar to cauline leaves but gradually decreasing in size,
the lowermost longer than fruits, the uppermost ones glandular, ca. by the length of the
ovary (@t antheis). Inflorescence erect, branched at the base. The rhachis reddish
towards the base and to the tip, with pubescence similar to the stem but in addition with
numerous glandular hairs. Flowers chasmoganfuary (at anthesis) of ca. 9 x 1 mm,
green, with ¢andular hairs mixed with + patent stiff hairs with red papillae, and few
short appressed crisped hairs. Hypanthium 2416Imm, yellowish, sparse glandular
hairy, also with few * patent stiff hairs (occasionally with red papillae). Buds
10 x 3 mm, gre®, * cylindrical, abruptly narrowed to the top, sparse patent hairy with
glandular hairs, and * patent stiff hairs, occasionally with red papillae; free sepal tips of
2 mm long, terminal, adherent at base in bud, above * divergent. Petals yellow,
obcordate of 912 x 812 mm. Anthers ofl-5 mm long. Stygma lobes-8 mm long,
spreading between anthers. Infructescence dense-(cd. fiuits per cm of rhachis).
Capsules + cylindrical, tapered upwards, of ca. 256xnmdm (longer than internodes of
the rhachis) greeniskbrown, with glandular andstiff hairs (with red papillae when
young), also with few short crisped hairs, with truncate teeth, of ca. 1 mm length.
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Chromosomes2n=14,wi t h {14 (Linder 195ihtheor RA6+H8 (G

meiotic metaphase the Renner complexesingensl a nigensll (Linder 1957

Gates 1958); it isheterogamouswith the genomlastome combination: AR
(Dietrich et al.1997).

Oenothera parvifloraL., Syst. nat ed. 10. 9981759 (Syn.:O. muricataauct.
non L.;O. biennisL. var. parviflora (L.) Torrey & A. Gray, FI. N. Amer., 1: 492. 1840)
[Treatment in Dietrictet al.(1997):0. parviflora L.]

Origin and general distribution. It is native to Nomh America, nowadays
naturalizedin Europe, China, Japan, S Africa, and New Zealand (Diesticil. 1997,
Jiaruiet al. 2007,R 0 s t at@t 2010). It has been recorded in Europe (in the wild)
since 1871 (Austria) (Rosta@ski & Forstner
according to some assumptions (Gates 1958), however yet not very common. According
t o Ro =tak(ZB3%0k it is rather rare (casual) in Eastern and Central Europe, Great

Britain and Scandinavia (Jehl 2k &taRosta@E&sKki

2010). Near Romania, it is known only frddkraine (very raré only 3 localities yet
known) R o s gkit@.2009.

Distribution in Romania. It seems that various botanical works indicated the
occurrence of this species in Romania since the second half of the 19th déahitz.
(18791881)andBr ©n d z trepbrtedfi®@eBothera biennig. var. parviflora Koch
non LO, from Dobrogea Prodan (1939a, bjand Borza (1947)took over this
nomenclatural combination as a synonym @rmuricataMurray (non L.),with two
varieties,i.e. muricataandparviflora (L.) Levi. Indeed, the plant described by Murray
(1776) under the name diO. muricatal.0, has rather distinguishing features @f
parviflora L., e.g: the tip of stem / inflorescence noddinicdulis erectus, apice
incurvug), sepal tips on flower buds divergenficdly>d ... fidenticulis subulatis
longioribus divergentibud), etc. (the same also applies in the case of the description
given by Vail (1907) for AO. muricata L.6, or by Moench (1794for AOnagra

1982,

19°

muricatad). In theFlora of P.R. Romanigb, pp. 516619,Mor ar i u, in Stvulescu (1

replaced te namefiO. muricataMurrayo, previously reported by Prodan and Borza,
with that of iO. muricatal.0. However, the plant described therauld be interpreted
(as shown above) either &s parvifloraL. or as another species from the same series,
but not asiO. muricatalL.0 i in its actual meaningn the botanical works of the last
decades, the species is reported in Romani@. gmrviflora L., with synonyms either
O. muricatalL. (Beldie 1977, Ciocarlan 19%4or O. muricataauct. non L. Ciocarlan
2000, 209, Sirbu & Oprea 2011, Sarktial.2013.Some aut hors (Jehl 2Kk
1979, Rai al.2 @k saking perhaps into consideration the rarity of the species
O. parviflorain Europe, compared to the more comn@noakesianaindicate only the
latter species from Romaniddowever, without reliable herbarium specimens, we
cannot assert whether previous data could be assigned certainty to one of these two
species.

As a result of our field research, we can confirm now the presen€2. of
parviflorain the flora of Romania, based on herbarium specimens collected on a ruderal

place frooMe di aH, Si biu county (|l eg. Oprea 13.08.

& RoOs

2016
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. —— .

Fig. 6. Oenothera parvifloraainflorescence, {stem, eleaf, dbud, epetal, fcapsule.
Scale bar: 2.5 mm, b1.5 mm; €7.5 mm, d2 mm; €10 mm, 2.3 mm.

o

Ecology. In the natural area from North Amerida, parvifloraoccurs usually in
open or disturbed, sandy or gravelly sitegy(roadsides, fallows, clearings, river banks
etc.) (Dietrich et al. 1997). In Europe it usually grows on open sandy habitats near
settlementsR o s t &t@&s2R04)

Description of specimens identified on the fieldFig. 6).Plants of ca. 130 cm
height. Stem branched, green, reddened in part, with arcuate stiff hairs with green or
translucent, sometime pinkish coniform base and short appressed crisped hairs. Cauline
leaves upd 10 x 2 cm, short petiolate, narrow ellipiimceolateshort denticulateflat
with straight apex, spars (sQd@ppressed pubescent, green, midrib white or reddened
toward the baseBracts subsessile or short petiolate, narrow lanceolate, flat, green or
grayish green, the lowermost longer than fruits, the uppermost + glampdiderulent
on the underside, as long as the ovary or shoderafithes)s The tip of the
inflorescence rather erethdvanced stage of flowering). The rhachis reddish towards
the base, green above with glandulairs (more abundant to the top) and stiff hairs
semiappressed or ereefmatent, with conical green (or pink) papilla€lowers
chasmogamougvary of ca. 1612 x 1 mm (at anthesis), green, with glandular hairs
mixed with + semiappressedstiff hairs with translucent papillae, and few short
appressed crisped hairs. Hypanthium yellowish green, €f038 1 mm, with sparse
patent glandular and stiff hairs. Buds 10 x 3 mm, green, * cylindrical, abruptly
narrowed to the top, apse pubescent (as in hypanthium), with free sepal tip2ohin
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long, clearly subterminal, separated at base -shhbe). Petals yellow, obcordate, of
10-12 x 310 mm. Anthers of ca4-5 mm long. Stygma lobes-8 mm long, spreading
between anthers. Infctescence rather dense (ca.-D.Tfruits per cm of rhachis).
Capsules + cylindrical, slightly tapered upwards, of ca32& 46 mm (usually longer
than internodes of the rhachis), greedisbwn, with numerous + appresseatiff hairs
(without red papille), few short crisped hairs, the younger ones also with glandular
hairs; teeth truncate to slightly emarginate, of cd/5Lmm length. Seeds prismatic,
brown, of 1.51.8 x 0.81 mm, edges narrow winged or without wings.
Chromosomes 2n =14, wi tehal ¥97%n the Bi¢ictid nretaghdise
I; the Renner complexesaugens | a rsubcurvans (Linder 1959) ;
heterogamousyith the genomelastome combination: BO/ (Dietrich et al. 1997).
¢) ldentification key.
We give bebw an identification key for the species referred in this paper,
including O. oakesiana Some important diagnostic characteristies,g. the red
pigmentation, the colour of sepals, the size and shape of petals, the shape of the sinus
between sepal tips ioud etc., become less obvious in herbarium and should preferably
be assessed on fresh material.
la. Inflorescence erece(g Fig. 1a, 2a). Free sepal tips apical, adherent at base in bud,
above parallel or diverge g.g Fig. 3f) .o 2.

1b. Inflorescence nodding at anthesis (sometimes becoming erect, with time). Free sepal
tips subapical, obviously separated from eattter, withspace between sepal apices
U or V shaped (Fig. 6a,d3€r.RugglesiaR o0 s t pédesekéi é ¢ € é . . é é..69

2a. Ovary and young capsules whitish or grayish, densely covered with short crisped
and long + straight appresssitiff hairs(strigose) (Fig. 3a,e; Fig. 9d), usually without
glandular hairsPapillae of the stiff hairs ontesm and rhachis lowonical (Fig. 3b,
9d). Leaveswith dense, * appressed hairs, velvety tottueh, usually grayisigreen.
Capsule teeth emarginate (Fig. 3t9r(DevriesiaRo st p. (ésékéié ¢ é é . 8 .

2h. Ovary and young capsules with short crisped lang arcuate erectpatent stiff
hairs Glandular hairs on ovaries and young capsules either domiozaty (and
young capsules greee,g Fig. 7c,e) or few to absent (ovary and young capsules
grayishgreen, due to the abundance of crisped and stiff leagskig. 2d,f). Papillae
of the stiff hairs on stem and rhachis highnical (Fig. 9b,r,p) to almost cylindrical
(Fig. 9p). Leaves * patent hairy, usually green. Capsule teeth truncate or elguse (
Fig. 1f; Fig. 2f), rarely slightly emarginategr. Oenothera) ¢é . é é é é é é  é

3a. Cauline leaves and bracts with wavy margins and curved tips. &allap very
low. Infructescence loose. Flowers often cleistogamous (Fig. 3a). Buds reddish
(peach) or red striped. Hypanthium of25 mm long. Plant usually withut glandular
hairs (Fig. 3) éééeécéécéeééceéceéeoddesaé

3h. Cauline leaves and bracts flat or slightly wavy. Regiltae higherinfructescence
rather dense. Flowers always chasmogamBuds always greerHypanthium of 15
25 mm long. Glandulahairs present at late flowers on hypanthium, buds ovary and
capsules (Fig. 4d,e) ¢ééecee&eed Oxwiéng é é
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b .\‘ a . he - T PR
Fig. 7. Oenothera biennistinflorescence, fieaf, covary and rhachis,-getal, ecapsule.
Scale bar: .5 mm; b8 mm; ¢1.2 mm; d7 mm; e1.3 mm.

4a. The bulbous base of stiff hairs green or translucent (stem, inflorescence axis and
ovary without red papillaek(g.Fig. 2a,b; Fig. 7c; Fig. 9b,sInflorescence axigreen
in the upper part. Sepals in buds green ..........cceieeeee e 5
4b. The bulbous base of stiff hairs red (stem, inflorescence axis and ovary with red
papillae) €.g Fig. 1b,c; Fig. 5¢; Fig. 8b; Fig. 9p,8epals in buds green or red striped
....................... P < T
5a. Inflorescence axis (from the bottom to the top), ovary and all capsules, always with
numerous glandular hairs and fewer stiff and crispaicsH(inflorescence and young
capsules predominantly green). Flowers weak fragrant. Cauline leaves elliptic to
elliptic-lanceolate, with red midrib (rarely white, at shapewn plants). Bracts
usually do not exceed HB2 of the hypanthium length (at &Bsis). Petals always
wider than long, 180%x 1835 mm ( Fi g. 7) ééé é@ éiéngig e é é.
5b. Inflorescence axis, ovary, hypanthium and capsules with numerous crisped and stiff
hairs, without glandular hairs in the first half of the flowering phase (i@ éscence
and young capsules are predominantly gragisten).Glandular hairs present only in
the late flowering phase, toward the tip of the inflorescence, even then usually fewer
than thestiff and crisped hairs. Flowers with a distinctive orangets¢gauline leaves
lanceolate or oblanceolat@ways with white midribBracts often reach or exceed the
hypanthium length (at anthesi$etals (222535 x (19)25-35(-40) mm, as long as
wide or slightly longer, or (vatatipetald) larger than long (f§. 2)...... O. suaveolens
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e 79 & C L
Fig. 8. Oenothera glaziovianainflorescence, fovaries and rhachis;petal, d capsule.
Scale bar: 8 mm; b2 mm; ¢7 mm; d1.1 mm.

6a. Stigma lobes considerably exceeding anth®epals reestriped. Petals 030-50 x

,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

small er ééééééééééeééecééecéécecéeéeééé égé.
7a. Sepals redtriped. Petals wider than long, usually morentB@ mm. Capsule teeth

truncate to slightly emarginated (Fig-da) é éé é é & é é . . .Oéx.fallax
7hb. Sepals always green. Petals as long as wide or slightly longer, less than 20 mm.

Capsule teeth truncate to obtuse é&ééécééeééecéecéeé
8a. Bracts flat.Rhachis red at tip, entirely glandular. Hypanthium of2656mm long.

All ovaries and capsul es.épéédombricedlint gl andul ar
8b. Bracts wavy. Rhachis green at tip, first eglandular later glandular on the upper part

only. Hypanthiumof 30-46 mm long. Ovaries and capsules with numerous appressed

crisped hairs, and (sefpatent stiff hairs with prominent red papillae (as in the

previous species, red coloration disappears at the ripe fruits); only the late ovaries and

capsuleswithglmdul ar hairs (Fig. 1) Oépychécargné é éé éé é
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Fig. 9. Stiff hairs inOenotherasubsectOenotherab-O. biennis d-O. depressap-O.
pycnocarpar-0. rubricaulis sO. suaveolens
Scale bar: 0.2 mm.

9a. Stempredominantlyerectepatent hairy. Leavelight green. Space between sepal
apices Ushaped. Petals of-B mm long. Capsuledark greenwhen dry Capsule
teeth truncate to slightly emarginate (Fig. 6) ......cccccceviviiiiiiiininnennicn! Q..parviflora

9b. Stempredominantlyappressedhairy. Leaves grayisigreen or dark green. Space
between sepal apices-shaped. Petals of 6 mm long. Capsules usually rusty

Conclusions

In this paper, we report for the firstrte in Romania 5 taxa @enothera sect.
Oenothera subsectOenothera(3 species and 2 hybrids), namely: pycnocarpaO.
suaveolensO. depressgO. x fallax andO. x wienii. We also confirm in the flora two
other speciedd. rubricaulisandO. parviflaa), by herbarium material. Finally, we give
an identification key for the species discussed in the paper (incl@diogkesiana
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PRELIMI NARY OBSERVATIONS CONCERNING THE HABITATS
FROMTHE APl DUREA HABANCENIMANU -COTUL VI I 1 0
NATURA 2000 SITE

PETRESCU Mihdi

Abstract Within the iA&ul dimaneicCoaidi &iii i © Natura 2000
there were identified four community imést habitats, all priority ones. Among the 12

plant communities observed within these habitats most of them are vulnerable
(5 coenotaxa), followed by endangereti qoenotaxa), respectively rar8 ¢oenotaxa)

ones. The ruderal species invasive tendentywsfor most of the coenotaxa. Exceptions

are represented by the undisturbed plant communi&bartno catharticadasminietum
fruticantis), as well as the medium disturbed on@&adonio peregrina€arpinetum
orientalig), or with a low to high perturbatiodue to ruderal speciesespectively with a

low invasive trend of the alien speciedgfopyroThymetum zygioiyli The richest in
threatened species can be consid&tub ucrainicad-estucetum valesiacdé4 species),
followed by Saturejetum coeruleaeBotriochloetum ischaem{13 species),Agropyrc
Thymetum zygioidi10 species)Rhamno catharticadasminietum fruticantis, Medicagini
minimaeFestucetum valesiacae, Thymio pannefibrysopogonetum grylli, Paeonio
peregrinaeCarpinetum orientalig7 specis), Asphodelino lutea®aliuretum (6 species).

Within the site most of the threatened species are endangered also at the local level. They are
followed by the sporadic species, respectively by the vulnerable Artemisia alba, Stipa
ucrainica, Mercurials ovatg, or critically endangered@enista sessilifollp The species
indentified in Dobrogea only here, within proper studies, are represente@rdasus

biflorus, Salvia ringensChamaecytisus jankadyrinea tzasferdinandii.

Keywords Hagieni, CotulV £ i i , Li manu, communi ty interest habit

PonteSarmatic steppes, siitediterranean forests
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Introduction

Within the present paper theexe exposed proper updated preliminary data
concerning the habitats and the higher plant species of national or community interest,
as a continuation of the inventories presented in previous works, undertaken within this
site (Petrescu 2012). The sitepesially the Hagieni forest, was previously studied from
the flora and plant communities point of viewr (& 19R9,Cristureanl976,Cristurean
& lonescu$ e ¢ u 11878,donesc$ e c u |&eCsistuneanl967), but the latest were
not framed into the Palaearctic Classification. This is why the present research was
undertaken, in order to obtain an updated inmgnbf the habitats and species of
community interest, including priority ones. The aim of the study is also to establish, at
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"Correspondence: mihaipetre @gmail.com

S



58 Petrescu M

least at a preliminary level, the threat categories within this site of these habitats and
species and also their conservationtusta as a base for the establishment of
conservative management measures.

Material and methods

The community i nt er-leasutLimanu® et Pl dVikr ieia (H&ZA.g6 B2 i
ha) includes the western part of the Limanu lake, the Hagieni forest, as well as the main
valley and its secondary hollows that follow more or less the line between the localities
Al beHt i, VOrtop, Cotu VLEii, VOl cel el e, reaching
study the site was divided in four sectors: the Limanu Lake (LL), including all its
adjacent steppe grasslands ,-Cottlue VHadgi e(nACVf)agr est

respecte | y Cotu VLEIIi (CV) . The penultimate sector
and forestry plantations between the western |1
The |l ast sector is framed betTheapdatedGap u VLI i and

of the site can be visualized through the Natura 2000 Network Viewer (http://natura
2000.eea.europa.eu/).

The complex landscape of the site includes several units.

Limanu lake follows the sinuous course, frequently with rocky slopes, of the
thalweg of the rain valley, bounded by reed beds (53.1111 Freshwrtteagmites
beds). They form westwards a compact area, interrupted by water pbeldake is
bounded by salt marshes (15.A21275), while on the adjacent slopes steppe grasslands
(34.92) and steppe orlsiediterranean thickets occur (31.8B731).

Hagieni forest is composed of siMediterranean forests (71.73723), steppe
(31.8B721) and suMediterranean thickets (31.8B731), steppe grasslands (34.92), that
occur mostly on slopes, respectively of forestrgnphtions, that bend especially on
plateaux (Fig. 1).

Al b&€wottiu VLI i, respectively Cotu Vtii, are s
grasslands (34.92) occur, on nearly all kind of relief, except the areas more humid than
the average; the steppe (31.8B721) or-Midditerranean (31.8B731) thickets occur on
more reluced areas, especially on rocky slopes or in the steppe zone on negative relief.
Bet ween Cotu VLili and the Bulgarian border al sc
lower extent in comparison with the Hagieni forest area (Fig. 2).

Except the habitat 58111, that is not presented in this paper, as it is not a
community interest one, the othersd codes are d
the Natura 2000 habitats.

The scientific names are in accordance with widely used references, for the
specis (Olteanet al. 1994,Ciocarlan 2009Dihoru & Negrean 2009 as well as for the
plant communities and habitats, including the correspondence betweernDtbeéltiefs
et al. 1996, Sanda& Ar c u K San@a®d ZO2Petrescu 2007, Sandd al. 2008,
European Comissioit DG Environment 2007)Unlike the other common taxa, that
were framed to the species lev@tnso latothe threatened taxa were determined to the
subspecies level, wherevergshias necessary for their framing into the national red list
(Olteanet al.1994) or into the European red list (United Nations 1991). There were also
mentioned the synonymous denominations, wherever they differ in the three references
guoted above, usedrftheir identification.
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The field data were collected in plots according to @eaunBlanquet
methodologyThe preliminary assessment of the importance and conservation status of
threatened species or habitet®notaxa, as a basis for the evaluation thoé
conservation priorities,was based upon their framing into several local threat
categories, within the analyzed coenotaxa (for the spebiesing a scale presented in
previous paperdetrescu 2007, Petrescu 2016)r the species the first thrgedations
correspond to the IUCN threat categories (endangered, vulnerable, rare), to which the
Acritically endanger edo category wa s added. F
correspond to the fAinot threatenedoriess UCN categor
were used: sporadic, frequent and very frequent. A correspondence was also set between
these categories and the BraBlanquet scale for the assessment of the dominance
within the plots. For the preliminary evaluation of the habitat threat categamies
adapted form of the previous scale was used, based on the estimation of the percentage
limits in the researchoute within which the habitatbenotaxa was noticetf.a species
or habitat is framed into a high threat category (endangered, vulnertsbligcal
conservation status can be considered low, closer to an unfavorable status and vice
versa. In the case of habitgsiht communities, the higher is their threatened species
number, the better can be considered their conservation value and tafdhgg,into
account that these taxa, sensitive to human activities, are in general considered as
environment indicators.

Wherever data allowed there was assessed alsootiservation statusf the
plant communitie$labitats induced by the intensity of hamactivities. There was used
a simple scale that estimates a high, medium, low or null level of disturbance, taking
into account the dominance indicasd the number of ruderal andhonnative species
identified in the plant communities, within the sealhabitats.

Within each shrub or herbaceous plant community the presence of at least one
ruderal/ nomative species with a certain dominance index corresponds to a level of
disturbance, respectivelyirvery low; +7 low, 17 medium; 257 high. If thenumber
of recorded ruderal or nemative species is equal or exceeds 50% of the total number of
species, even if these kind of taxa have low dominance indices, (like for example
+-low), there can be considered that the respective plant community hasl afle
disturbance that corresponds to the next higher level (such as in thisroasiutn).

For the oak forestsf the oak species proportion is: higher or equal to 2 (20%)
low disturbance; between (or equal to) 1(10%) and 2 (208bgdium disturban¢eno
oaksi high disturbance. The highest disturbarevel in the canopy or shrgjpAsses
layer is considered representative for the overall plant community.

Results and discussion

Within the site all the habitats mentioned below are of community imteres
except the reed beds, that were not analyzed, the subject of the present paper being the
habitats with conservation value.

1530* Pannonic salt steppes and salt marshes
15.A21275 Western Ponti€ynodonsaline beds

Trifolio fragifero-CynodontetumBr.-Bl. et Bolos 1958 plant community
considered endangered within the site, is situated in the transition zone between the
steppe grasslands and the marsh vegetation adjacent to the Limanu lake (LL), being
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identified on its southern shore, northwards of thmdnu township. The ruderal
species invasive tendencies can be considered as low, taking into account the
dominance indices of the three such species, underlined within the plot.

Key speciesCynodon dactyloif2; LL), Trifolium fragiferum(1; LL, PHG).

Other species Achillea setacea+; LL), Cichorium intybus(+; LL, PHG),
Lolium perennd+; LL), Lotus tenuig+; LL), Plantago major(+; LL, PHG), Potentilla
reptans(+; LL).

40C0* PonteSarmatic deciduous thickets

31.8B721 PonteSarmatic hawthorn-blackthorn scrub

Pruno spinosaeCrataegetumSo6 (1927) 1931 plant communitya vulnerable
coenotaxa, identified in the Hagieni forest (PHG), shows a low level of disturbance due
to human activities, in its inventory being observed two ruderal species with adeduce
dominance. There were also noticed three threatened species, rare at the national level,
that can be considered as endangered within this community, except the vulnerable
Paliurus spinachristi.

Key speciesCrataegus monogyng; PHG),Prunus spinosé3; PHG).

Threatened specie&sparagus verticillatugt; PHG),Jasminum fruticané+; PHG),
Paliurus spinachristi (1; PHG).

Other species:

-grasses/ undershrubBromus sterilis(+; PHG) Clematis vitalba(+; PHG)
Galium aparine(+; PHG) Orlaya grandifloa (+; PHG), Pisum sativunsubsp.elatius
(+; PHG).

31.8B731 Western Pontic jasmine Christbds tho

Asphodelino luteaePaliuretum Sanda et al. 1999 plant community was
analyzed in the Hagieni forest (PHG), where it can be considered rare. Theivespect
phytocoenoses contain both characteristic species for this comnRalityyus spina
christi and Asphodeline luteaas well as other important taxa lifeasminunfruticans,
Asparagus verticillatus, Crocus chrysanttamsiVicia peregrina At least at tk level of
this plant community these species can be considered as mostly endangered, except the
sporadic Asphodeline lutea Paliurus spinachristi and vulnerable Jasminum
fruticang taxa. There can be estimated a low degree of ruderal plant invasimatéd
by species with a low dominance likeiphorbia agrariaor Eryngium campestre.

Key speciesAsphodeline luteé&+-3; PHG),Paliurus spinachristi (1-3; PHG).

Threatened specie8sparagus verticillatug+-1; PHG),Asphodeline lute&+-3;
PHG), Crocws chrysanthug+; PHG), Jasminumfruticans (1; PHG), Paliurus spina
christi (1-3; PHG),Vicia peregrina(+; PHG).

Other species

-shrubs/ lianasCrataegus monogynd; PHG),Evonymus verrucosys; PHG),
Fraxinus ornug+; PHG),Hedera helix+; PHG),Ligustrum vulgardl; PHG).

-grasses/ undershrub&rocus biflorus(+; PHG), Dichantium ischaemun(+;
PHG), Eryngium campestrg+; PHG), Euphorbia agraria (+; PHG), Filipendula
vulgaris (+; PHG), Fragaria viridis (+; PHG), Heracleum sphondyliunf+; PHG),
Orlaya grandiflora(+; PHG), Teucrium chamaedrys; PHG).
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Fig. 1. Hagiei forest habitat complex of sublediterranean forests (71.73723), steppe
grasslands (34.92), steppe (31.8B721) and\editerranean thickets (31.8B731)

T A -

Figz. " Cot i Habig dornplex of stepbe( 1.88721), sMiediterranean thickets
(31.8B731), loess steppe (34.92) and rocky steppe (34.9211)
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Rhamno catharticaeJasminietum fruticantis(Mihai et al. 1964) Mititelu et al.
1993 plant communityis estimated as endangered witktire Hagieni forest (PHG).
This plant community is rich in threatened species, here being identified seven rare taxa
of this category, among whidRaliurus spinachristi and Opopanax chironiunsubsp.
bulgaricum(syn. O. bulgaricu$ are considered vulnerable the analyzed situations most
of the threatened species can be considered as endangered, except thelggonaulien
fruticans and Paliurus spinachristi, vulnerable at the local levelThe species
composition is characteristic for this coenotaxa,imghis situation there were not
identified ruderal or alien taxa.

Key speciesJasminunfruticans(3; PHG).

Threatened specie#sphodeline luted+; PHG), Jasminunmfruticans (3; PHG),
Paeonia peregring+; PHG) Paliurus spinachristi (1; PHG), Opopanaxchironium
subsp.bulgaricum (syn. Opopanaxbulgaricug (+; PHG), Scorzonera mollig+; PHG),
Vicia serratifolia(+; PHG).

Other species

- shrubs:Crataegus monogyn@; PHG),Rosa caning+; PHG).

- grassesConvolvulus cantabricu¢+; PHG), Eryngium camestre(+; PHG)
Jurinea molliss.l. (¥ PHG), Lithospermum purpurocaeruleurty; PHG), Salvia
austriaca (+; PHG), Salvia nutang; PHG), Tanacetum corymbosurt; PHG)
Veronica chamaednys; PHG).

62C0* PontoSarmatic steppes
34.92 PonteSarmatic steppes
Medicagini minimaeFestucetum valesiaca&/agner 1941 plant community
can be estimated as a rare coenotaxa in the are
and Cotu V¢tili (ACV) . In this community there we
the national ével, among whichArtemisia albaand especiallyGenista sessilifoliare
rarely or not at all observed in other studied sites in Dobrogea (PetrescuP&8ahia
tenuifolia and Crocus chrysanthuare included inthédv ul ner abl e and raredo cat
Within the plant community most of the seven taxa can be considered as endangered,
except the vulnerable specidgemisia albaand the critically endangered ta&nista
sessilifolia The low participation of the ruderal species in this plant community is
indicated by the reduced dominance indices (+) of six such species, underlined within the
following list.
Key speciesFestuca valesiacé, 34; CV).
Threatened speciertemisia alba(l; ACV), Crocus chrysanthug+; CV),
Echinops ritro subsp.ruthenicus(+; ACV), Genista sessilifoliar; ACV), Paeonia
tenuifolia(+; CV), Satureja coeruleg+; ACV), Tanacetum millefoliurt+; ACV, CV).
Other speciesAchillea setaced+; CV), Adonis vernalis(+; ACV), Agropyron
cristatum (+; ACV), Astragalus onobrychig¢+; CV), Bombycilaena erectd+; CV),
Cichorium intybug+; CV), Convolvulus cantabricugr; ACV), Crocus biflorus(+; CV),
Cynodon dactyloiil; CV), Dichanthium ischaemuif¥; ACV), Erophila verna(+; CV),
Eryngium campestré+; ACV, CV), Euphorbia glareosasubsp glareosa (+; CV),
Euphorbia seguieriané+; CV), Filipendula vulgaris(+; CV), Gypsophila pallasi(+; ACV),
Iris pumila(+; CV), Inula oculuschristi (+; CV), Linum austriacun{+; CV), Marrubium
peregrinum(+; CV ), Plantago lanceolata(+; ACV), Poa bubosa (+; CV), Salvia
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austriaca (+; CV), Salvia nemorosg+; CV), Sanguisorba minof+; CV), Teucrium
chamaedryg+; CV), Teucrium poliunsubsp.capitatum(+; ACV), Thymus pannonicus
(+; CV), Xeranthemum annuut; ACV).

Saturejetum coeruleae Cristurean et lonescuSs ecul escu 1970
community, a vulnerable taxa, occurs on rocky limestone substrata, being studied in the
steppe clearings of the Hagi eni forest
coenotaxa there were inventoried numerous threatenedlt@xaframed mostly in the
frar@@ category. Therefore, i t Stigo usainicag at e d
Festucetum valesiacags threatened species richness. Typical for this site are
especiallySalvia ringensAstragalus spruneri, Chamaecytisjamhkae,rarely or not at
all identified in other studied sites. It worths to underline the presence of the vulnerable
and rareOnonis pusillaas well as of the subendemic té&aphorbia nicaeensiésyn.

E. glareosg subsp.cadrilateri. Most of the threaned species can be considered as
localy endangered within the respective phytocoenoses, except the frequent/ dominant
species, likeSatureja coerulear the vulnerablerhymus zygioidesSThe low level of
ruderal species invasion can be deduced from theceelddominance of species like
Eryngium campestrer Euphorbia helioscopia.

Key speciesSatureja coeruled3; CV, PHG).

Threatened speciesAchillea clypeolata(+;CV, PHG), Astragalus spruneri
(+; PHG), Artemisia alba (+; CV), Chamaecytisus jankaé+; CV), Coronilla
scorpioides(+; CV, PHG),Euphorbia nicaeensiéyn. E. glareosg subsp.cadrilateri
(+; PHG) Hyacinthella leucophaeé+; PHG),Ononis pusilla(+; CV, PHG) Potentilla
bornmuelleri(+; CV), Scorzonera mollig+; PHG), Salvia ringeng+; CV), Satureja
coerulea(3; CV, PHG),Thymus zygioided; CV).

Other species Asperula tenella(+; CV), Adonis vernalis(+; CV, PHG),
Crataegus monogynd+; CV) Erysimum diffusum(+; CV), Eryngium campestre
(+; CV, PHG),Euphorbia helioscopi&+; PHG),Euphobia seguieriangd+; CV), Inula
oculuschristi (+; PHG), Jurinea molliss.l. (+; PHG), Koeleria macrantha(+; CV),
Leontodon crispug+; CV, PHG), Linum austriacum(+; PHG), Potentilla taurica
(+; PHG), Salvia austriaca+; PHG), Sanguisorba minof+; CV), Stipa pulcherrima
(+; PHG), Teucrium chamaedrys-; CV), Teucrium poliun{+; CV).

Botriochloetum (Andropogonetum) ischaemPop 1977 plant community
occurs on reduced areas, being considered endangered. Some plots were placed between
Al bexktii a ACV) Case ta Vaktdp,ias well as in the clearings of the Hagieni
forest (PHG). As in the case of tBaturejetum coerulaplant community, within the
plots there were identified 13 threatened species, mainly rare at the national level,
among whichCrocuschrysanthusaandPaliurus spinachristi are vulnerable. Within the
plant community most of these taxa are endangered, except the vulreatibles
spinachristi, Salvia ringens, Satureja coerule& low level of disturbance due to
ruderal species is indited by the reduced dominance of species kkgngium
campestrand Erodium cicutarium.

Key speciesDichanthium ischaemui3-4; ACV, PHG).

Threatened speciesAsparagus verticillatus(+; PHG), Asphodeline lutea
(+; PHG), Achillea clypeolata(+; PHG), Coronilla scorpioides(+; PHG), Crocus
chrysanthug+; PHG), Echinops ritrosubsp.ruthenicus(+; PHG), Jasminunfruticans
(+; PHG), Paliurus spinachristi (1; PHG),Salvia ringeng1; PHG),Satureja coerulea
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(1; PHG), Tanacetum millefolium(+; ACV), Vicia peregrina (+; PHG), Ziziphora
capitata(+; PHG).

Other species Chrysopogon gryllus(+; PHG), Convolvulus cantabricus
(+; PHG), Crupina vulgaris(+; PHG), Crocus biflorus(+; PHG), Cynodon dactylon
(1; ACV), Erodium cicutarium(+; PHG), Eryngium campestr (+; ACV, PHG),
Euphorbia glareosasubsp. glareosa (+; ACV), Festuca valesiaca(l;, PHG),
Haplophyllum suaveolens; PHG), Isatis tinctorias.l. (+; PHG),Koeleriamacrantha
(+; PHG), Marrubium peregrinum(+; ACV), Medicago minima(+; PHG), Orlaya
grandifora (+; PHG), Plantago lanceolatd+; ACV), Sanguisorba minof+; PHG),
Salvia nemorosd+; PHG), Salvia nutans(+; PHG), Scabiosa ochroleucé+; CV),

Stipa capillata(+; ACV), Tanacetum corymbosufr; PHG), Teucrium chamaedrys
(+; PHG), Teucrium polium subsp. capitatum (+;PHG), Verbascum banaticum
(+; PHG),Xeranthemum annuu; ACV).

Thymio pannoniciChrysopogonetum gryllD o n iet&l£1992plant community
was studied at the edge of the Hagieni forest and within its clearings, where it can be
consicered vulnerable. Even though it is a tall grass steppe, the dorfilhgrgopogon
gryllus does not form a dense layer, allowing the occurrence of numerous taxa, including
seven threatened taxa, mostly rare at the national level, among Wwhlalrus
spinachristi andPaeonia tenuifoliaare vulnerable and rar@/ithin the plant community
most of these species can be considered as endangered, except the vulnerable taxa
Asphodeline luteaThe level of ruderal species contribution to this community is low,
three such species being recorded.

Key speciesChrysopogon gryllug3; PHG).

Threatened specieéchillea clypeolata+; PHG), Asphodeline lutegl; PHG),
Coronilla scorpioides(+; PHG), Jasminumfruticans (+; PHG), Paeonia tenuifolia
(+; CV), Paliurus spha-christi (+; PHG), Vicia peregrina(+; PHG).

Other_speciesDichanthium ischaemur{il; PHG), Euphorbia glareosasubsp.
glareosa (+; PHG), Euphorbia helioscopia+; PHG), Falcaria vulgaris (+; PHG),
Filipendula vulgaris(+; PHG), Lithospermum arvensg; PHG), Orlaya grandiflora
(+; PHG), Stipa capillata(+; PHG), Stipa pulcherrimg+; PHG).

Stipetum capillatae (Hueck 1931) Krausch 1961 plant communityis an
endangered coenotaxa, observed on restricted areas, low grazed, between Vartop and
Al bekt i these(pMocoenbses there were noticed two rare threatened species,
among whichPaliurus spinachristi is also vulnerableln this plant community the two
species can be framed in the endangered categoyngium campestrePlantago
lanceolata Senecio grnalisindicate a low degree of ruderal plant invasion.

Key speciesStipa capillata(3; ACV).

Threatened specieg&chinops ritrosubsp.ruthenicus(+; ACV, Paliurus spina
christi (+; ACV).

Other speciesAchillea setaced+; ACV), Dichanthium ischaemurtl; ACV),
Eryngium campestrg+; ACV), Euphorbia glareosasubsp. glareosa (+; ACV),
Euphorbia seguieriand+; ACV), Festuca valesiac4l; ACV), Plantago lanceolata
(+; ACV), Salvia nemorosas.l. (+; ACV), Senecio vernalig+; ACV), Teucrium
chamaedrys (+; ACV), Teucrium polium subsp. capitatunt+; ACV), Thymus
pannonicug+; ACV), Xeranthemum annuu(; ACV).
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34.9211 Western Pontic thyme steppes

Agropyro-Thymetum zygioidi Dihoru (1969) 1970 plant community, a
cenotaxa assessed as vulnerable withinsiltes is situated on the third place as number
of threatened taxa, aft&tipo ucrainicag~estucetum valesiacae, Saturejetum coeruleae
andBotriochloetum ischaemthe latest two having the same number of rare species.The
10 such taxa arraer ef or acnmeetde g onrtyo, Thyehxeczegpitest he domi nan
andJurinea tzasferdinandii,mentioned as vulnerable in tRed book of vascular plants of
Romania(Dihoru & Negrean 2007). This site is the only one in Dobrogea where the last
species was identified} éeast within proper studies, as well Agiga salicifolia subsp.
bessarabicaThe analyzed phytocoenoses are framed between a low, respectively high
level of ruderal plant invasion, taking into account the significant dominance P2jaof
bulbosa Thus here can be considered an overall high level of ruderal species invasive
tendency. In some plots there was also recorded a low participation of some alien
species likePinus nigras.l., represented by rare seedlings from the natural regeneration
from the atensive forestry plantations. These have fragmented and partially eliminated
the previous steppe grasslands of this site.

Key speciesThymus zygioide@; CV).

Threatened specie8juga salicifoliasubsp bessarabicd+; CV), Artemisia alba
(+; CV), Dianthus pseudarmerig+; CV), Euphorbia nicaeensi¢Euphorbia glareosp
subspdobrogensig+; CV), Hyacinthella leucophaed+; PHG), Jurinea tzafferdinandii
(+; CV), Potentilla bormuelleri(+; CV), Satureja coerulea(+-1; CV), Scutellaria
orientalis subsp pinnatifida(+; CV), Thymus zygioidg8; CV).

Other speciesAgropyron ponticun{2; CV), Adonis vernalig+; CV), Asperula
tenella(+; CV), Chrysopogon gryllug+; CV), Cichorium intybug+; CV), Convolvulus
cantabricus(+; CV), Euphorbia seguieriand+; CV), Filipendula vulgaris(+; CV),

Linum tenuifolium(+; CV), Poa bulbosa2; CV), Pinus nigras.| (+; CV), Pulsatilla
balcana(+; CV), Sanguisorba mino¢+; CV), Teucrium chamaedrys; CV), Teucrium
poliumsubspcapitatum(+; CV).

34.9213 Western Patic feathergrass steppes
Stipo  ucrainicaeFestucetum valesiacae Dihoru (1969) 1970 plant
community, rare within the site, identified &€ ot u VL i (Ccv) , respectivel
clearings of the Hagieni forest (PHG), is the richest in threatened species. Among the 14
such specieStipa ucrainicais of European importance, whiRaeonia peregrinand
Paeonia tenuifoliaare also considered vulnbta within Romania In this plant
community these 14 taxa can be fS®tipamed i n the
ucrainicabeing vulnerable at the local level. It is important to underline the presence of
some species rarely or not at all found within othites in Dobrogea such a&juga
salicifolia subsp.bessarabicaAstragalus spruneri, Asyneuma anthericoides, Cerinthe
auriculata, Onosma heterophyll@he reduced dominance indices of the five ruderal
species show a low disturbance.
Key speciesFestu@ valesiacg2-3; CV, PHG),Stipa ucrainical; CV, PHG).
Threatened speciesAchillea clypeolata(+; PHG), Ajuga salicifolia subsp.
bessarabica(+; CV), Allium saxatile(+; CV), Astragalus spruner{+; CV), Asyneuma
anthericoides(+; CV), Cerinthe auriclata (+; PHG), Echinops ritrosubsp.ruthenicus
(+; PHG, CV), Ferulago confusa(+; CV), Jasminumfruticans (+; PHG), Onosma
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heterophylla(+; CV), Paeonia peregring+; PHG), Paeonia tenuifolig+; CV), Rumex
tuberosug+; PHG),Stipa ucrainicg(1; CV).

Other speciesAchillea setaced+; PHG), Adonis vernalig+; CV), Astragalus
vesicariussubsp.pseudoglaucug+; CV), Aster oleifolius(+; CV), Carduus thoermeri
(+; PHG),Crataegus monogyn@; CV, PHG),Dactylis glomeratg+; PHG), Dianthus
giganteiformis (+; PHG), Dichanthium ischaemung+; CV), Eryngium campestre
(+, CV), Erysimum diffusunf+; CV), Euphorbia agraria(+; PHG),Euphorbia glareosa
subsp.glareosa(+; PHG), Fragaria viridis (+; PHG), Koeleria macrantha+; PHG),
Leontodon crispug+; LL, CV), Linaria genistifolia (+; PHG), Ligustrum vulgare
(+; PHG), Linum austriacum(+; CV), Linum tenuifolium (+; CV), Marrubium
peregrinum (+; PHG), Medicago minima(+-1; CV), Orlaya grandiflora (+; PHG),
Plantago lanceolaté+; CV), Poa angustifolig+; PHG) Polygala major(+; CV), Salvia
austriaca(+; PHG),Salvia nemorosa.l. #; PHG), Salvia nutang+; PHG),Sanguisorba
minor (+; CV, LL), Scorzonera hispanicé+; PHG), Teucrium chamaedryé+; CV),
Teucrium poliunsubspcapitatum(+; PHG), Veronica chamedrys(+; PHG).

91AA* Eastern white oak woods
41.73723 MoesiariPaeonia peregrina white oak woods

Paeonio peregrina€Carpinetum orientalisD o n i $ tplarit @mrunity was
studied in the Hagieni forest (PHG), where it can be considered as vulnerabtmirk
mainly on the limestone slopes, there being identified 7 rare threatened taxa at the
national scale, of whicliPaeonia peregrinas also a vulnerable species. Within this
plant community these taxa can be estimated as endangered. The inventagy of th
grasses layer can be considered as typical for a natural status, as no ruderal nor alien
species were identified. Still, the reduced white oak proportion in the tree layer indicates
partially derived phytocoenoses, respectively a medium level of distebdue to
human activities.

Key speciesCarpinus orientalig3-4; PHG),Quercus pubescelis; PHG).

Threatened specie€orydalis solida subsp. slivenensis(+; PHG), Galanthus
elwesii(+; PHG),Mercurialis ovata(+-1; PHG),Paeonia peregring+; PHG).

Other species:

-trees:Acer campestré+-1; PHG),Cerasus mahalebt+; PHG), Fraxinus ornus
(+-1; PHG).

-shrubs:Berberis vulgaris(+; PHG), Clematis vitalba(+; PHG), Cornus mas
(+; PHG), Crataegus monogyné+; PHG), Evonymus verrucosug; PHG), Hedera
heix (+-2; PHG),Ligustrum vulgarg+; PHG),Viburnum lantand+; PHG).

-grasses Arum orientale (r-+; PHG), Brachypodium sylvaticun{+; PHG),
Corydalis solidasubsp.solida (r; PHG), Laser trilobum(1; PHG), Geum urbanum
(+; PHG), Polygonatum odoratunf+; PHG), Ranunculus ficaria(+; PHG), Scilla
bifolia (+; PHG), Viola odorata(+; PHG).

In the present paper the individuals ©focus sp. with a white corolla,
observed in this site blooming in february 2016 were framed, according to the volume 5
of Flora Europaea(Tutin et al. 1980) within the taxaCrocus biflorus considered a
critical taxonomic group, that also includ€socus chrysanthusEven though for the
individuals of both species collected in this site the etunic splitts into rings at the
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base the flower color is different, respectively white forocus biflorusand yellow for
Crocus chrysanthusThis corresponds precisely to the description fréfora
Europaea,ncluding the flowering in springtime of both species and the yellow anthers.
Within the description o€rocus biflorust is mentioned that the individuals with white
flowers from the European Turkey can be eitlocus biflorusor pale forms of
Crocus chrysanthuer hybrids between the two species. In the populations observed at
Hagieni both come into flower in the same time, frequently closely together, which
excludes the possibility of soil condition variations that could determine different colors
of the flowers. There were not noticed individuals with intermediate color between th
two species, which could rescind the hybrid forms hypothesis. IrRéte book of
vascular plants of Romani@ihoru & Negrean 2007) it is mentioned that the individuals
with white flowers from the Dobrogea populations could belor@réeus biflorugCrocus
chrysanthuwvar. albidug. Some other older references (loneSca ¢ u |&e&dstunean
1967) consider that the individuals with white flowers from Hagieni belor@réaus
chrysanthud. albidus,that only differs by the flower color froiGrocus chrysanthuk
citrinus, the lastwith a yellow corolla. The clarifying of theses aspects requires
adequate genetical studies.

Even though the invasive tendencies of alien species have a low occurrence, they
should be controled. This could include the elimination of the alien specleastathe
ones that expand through natural regeneration outside the forestry plantations
boundaries. It is necessary to avoid new reafforestations and to promote the substitution
of artificial habitats by natural community interest habitats, preferabbutjtr natural
regeneration, wherever possible. It is necessary to emphasize that the outstanding
conservation value of the natural habitats of this site, characterized by one of the highest
concentration of threatened species within Dobrogea, was drastiegliced by
reafforestations, including with alien species (pine, juniper, bastard acacia etc.). These
have diminished the natural habitat areas and therefore the threatened species
populations.

In this site there would be necessary also studies onmjha&ct of grazing upon
the threatened species and habitats. Proper preliminary studies reveal surprisingly that in
general the sheep and goats avoid grazing threatened species. Quite rarely there was
observed grazing of their leaves, much more rare beisgrefd the grazing of their
reproduction organs (flowers, fruits). This could be maybe explained by their specific
chemical composition or other adaptations, or to the fact that grazing sensitive taxa have
already disappeared. These aspects could explaipréservation of a high biodiversity,
not only in the forestry areas, but also in those always used as pastures.

Conclusions

Within the site there were identified four community interest habitats, all priority
ones, respectively 1530* Pannonic salt peeppand salt marshes, 40C0* PeSarmatic
deciduous thickets, 62C0* PorBarmatic steppes, 91AA* Eastern white oak woods.

Among the 12 plant communities observed within these habitats most of them
are vulnerable (five coenotaxa), likruno spinosa€rataegetum, Saturejetum
coeruleae, ThymigannoniciChrysopogonetum grylliAgropyroThymetum zygioidi,
Paeonio peregrina€arpinetum orientalis These are followed by four endangered
coenotaxaTrifolio fragifero-Cynodontetum, Rhamno cathartiez@sminietunfruticantis,
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BotriochloetumAndropogonetujnischaemi, Stipetum capillataegspectively by three
rare onesAsphodelino lutea®aliuretum, Medicagini minimaEestucetum valesiacae,
Stipo ucrainicaeFestucetum valesiacae.

The ruderal species invasive temdy is low for most of the coenotaxa.
Exceptions are represented by the undisturbed plant commuRitiamfio catharticae
Jasminietum fruticant)s as well as the medium disturbed onBagonio peregrinae
Carpinetum orientalis or with a low to high pedrbation due to ruderal species
respectively with a low invasive trend of the alien specikgrdpyroThymetum
zygioid.

The richest in threatened plants can be consideredStim ucrainicae
Festucetum valesiaca€l4 species) plant community, followelly Saturejetum
coeruleae, Botriochloetum ischaerfi3 species)AgropyreThymetum zygioid{10
species)Rhamno catharticadasminietum fruticantis, Medicagini minim&estucetum
valesiacae, ThymipannoniciChrysopogonetum gryllRaeonio peregrina€arpinetum
orientalis (7 species)Asphodelino lutea®aliuretum(6 species).

Within the site most of the threatened species are endangered also at the local
level. They are followed by the sporadic speci@sphodeline luteaJasminum
fruticans, Paliurus spira-christi, Satureja coerulea, Thymus zygioifjegspectively by
the vulnerable onedAftemisia alba, Stipa ucrainica, Mercurialis ovatar critically
endangeredGenista sessilifolia

The species indentified in Dobrogea only in this site, within prepalies, are
represented by.Crocus biflorus Salvia ringens Chamaecytisus jankaeJurinea
tzar-ferdinandii, Ajuga salicifolia subsp. bessarabica,Vicia serratifolia, Opopanax
chironium subsp. bulgaricum (syn. Opopanax bulgaricysTaking into accounthis
restricted distribution one can consider that they are more threatened with extinction than
other speciesof conservation interest, identified also in other locations within Dobrogea.
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Abstract The floristic research carried outf@ a | t a  Bucharest, grtovided the
scientifc foundation for thesstablishment of th& £ ¢ £ r e ke ParkinIQGLE Between
2012 and 2016 a total of 331 species and subspegesidentified in the researched
area. Around 80% of the plants amative (including archaeophytesyhile 20% are
aliers, some of them being recognised as invasive speéikgida nuttallij Azolla
filiculoides, Ailanthus altissima Acer negundo Ambrosia artemisiifolia Fraxinus
pennsylvanicaParthenocissus insert&laeagnusangustifolig etc.). A large number of
plantswith Least Concerand [ata Deficient status in the IUCN Red Listas noted,
most of which are aquatic and paluster species currently threateeddthe reduction or
even loss of their habitatCyperus fuscysCyperus glomeratysLemna trisulca,
Hydrodharis morsugranag Persicariaamphibig Sparganium erectunTypha laxmannji
Utricularia vulgarig). As regards species threatened at national |gvelffia arrhizaand
Utricularia vulgariswereinventoriedatiBa | t a WYt ctr ekt i
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Introduction
Studies on species diversity in urban areas have a long history (see Sukopp
2002). Theyhaveintensified in thelast years and many scientific papéesve been
published relatetb urban flora é.g, Kowari k 1991, Pygek 1993, Br anc
1998, CelestiGrapow & Blasi 1998, Brandes 2003, Sukopp 2003, Interdostatd.
2003, Chochol ougk oet&l 2804, MgKkineel 20260MoBaczewkki, h n
& Sudnik-Wdjcikowska 2007, Godefroid & Koedam 2007, Knagifal. 2008, Thomson
& McCarthy 2008, Knapetal.2 01 0, Mi | ovi | &tauv2012jAlegr@ 012, Eski n
et al. 2013, etc.).The subject is very interesting not only in terms of biodiversity
knowledge, but also in relation to the issues posed by the urbanisation, by the necessity
to manage efficiently gem spaces in urban areas or to manage those species that are
problematic for citizens health (e.@unbrosia artemisiifolin
Thus, asregard flora, urban areas are often associated with low biodiversity
(Goddardet al. 2010), a decreasing number of natspecies and increasing number of
non-native species(Goddroid & Koedam 2003). However, some urban flora studies
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show an increasin species richness, both native and -native specieéSukopp
2003,Kihn et al. 2004, Wanizet al. 2006), but also an ineasing negative impact on
the quality of the flora by the presence of amative species (Dolaet al. 2011,
Godefroid 2001) and a high risk of plant invasions that can reduce native species
richness (Von der Lippe & Kowarik 2008, ¢&k 1998).

In the proces of urbargation, existing habitats are destroyed or profoundly
modified and new habitats are created (Godefroid & Koedam 2007). fiteugrocess
of urbangation has effectsuch ashabitatstransformation or fragmentation, changes
in ecological conditin as well as changes in flora compositjpludinaet al. 2012).
Urbankation does promote, in many cases, the biological homsajeor
(McKinney 2006).

But what happens in a big city, when an areabandoneaver 25 yearsMow
many plant species coulié in a suclanarea?Are thereanyrare speciesWhatis the
proportion of alien species? Whed® they originate from? Wét are the plants
communities installed in this area? We had the opportunity to find answers researching
suchanarea in Bucharesitg knownasiBal t a Victr ekti 0O

We have to point out that the main data regarding flora of Bucharest are

published by Bénd#. (1876, 18791 8 8 3 ) , Grecescu (1880, 1898), Par
1910, 1912, 1931), Morariu (1937, 1939, 1941, 1943, 1944, 1946, 1949), but only

afewauthorsr ef er t o the Vbicktrexkti area. Thus, PansSu
following plants:Equisetum palustrée e dge of the ponds near Vickitrext
Lemna trisulcai Buc har est , ponds ne avdffiaValriiza ¥ e K t i Peniterl
Bucharest, ponds on the edge of R@&@habovi Sa Ri ver
cornuta(valid nameCaltha palustrisL.) i Buc har est , ponds on the edge o
River, near Vit CdrdaminetpratenBiteBudhdrestpphds anrthe gdge

of DOmbovi Sa Ri ver , Raaunculus\paucidtamme(irobablPeni t enti ar vy
Batrachiumtrichophyllum var. paucistamineun{Tausch) HandMazz.) i Bucharest,
ponds on the edge of DOmboviBuusdinosar |, near Vict
dasyphyllai Buc har est , on the sl opAcsrcampestre Vicbr ekt P
Bucharest, on t he sl opAeestatari@mai rBuckakestton thex t i Penitent
sl opes near Vbickitrexktdi Penit enheskpeyfromLat er |, Mor a
Victr ekt Byringdvelgasshr ub

Nagoetld (2013)recent ly published two new alien spe
area, Phemeranthus confertiflorusnd Portulaca pilosa and their accompanying
species: Tragus racemosiisSedum acre Setaria viridis, Lotus tenuis Portulaca
oleraceasubsp.oleracea Vulpia myurosEragrostis minoy Eragrostis pilosa Echium
vulgare Erigeron annuuss.l., Digitaria sanguinalis Galium humifusumCichorium
intybus Berteroa incana Convolvulus arvensjsPetrorhagia prolifera, Plantago
lanceolata Bromus tectorum

Material and methods
Investigated area Bucharest is the capital city of Romania, located in the
Romanian Plain, subzone of submesophildhermro p hi | ous oak tree forests
et al. 2005). Biogeographic region is continental. According to the Romanian Statistical
Yearbook (Andrei 2017), Bucharest has a surface of 240akih 2,101,413 inhabitants.
The averagaltitudeis 85 m. Yearly averagef ohe air temperature is 11°C and the
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yearly average ofemperatureamplitude is 25.1°C. Regarding the precipitations, the
yearly average for the last 100 years is 567.7 mm (Andrei 2017).
Qur investigated ar ea, tfiefBauthEast paiofctr ekt i 0, i S
Bucharest (Fig. 1), at 3.6 km awligm the second largest building in the worRilace
of the Parliament othe Peopl® slouse ast is alsoknown as (Fig. 2) This area has a
very interesting history. Adktodd7@ wharetmet i on of V&ic
Turks were defeated by the Russian prince Repnin, the capital being at that time
occupied by the Russians (Lahovarial.1 8 9 9 ) . Anot her note about Vict)
in ABucurektitl8ddoabtyt catnts.t a®)BAtchrdinBoc al baka (201
this author,more than 140 years ago, more precisely in 1873, there was a marshy
ground here, where irenich water springswere discovered. For a while, it was a
fashion for the elite of Bucharest to come here on weekends and to conaten&om
thesprings while walkinparound But the Vickr ekt area remains k
of Bucharesfor the monastery that functied herefor over 250 years and whialias
demol i shed in 1986 by the order astefyalsohe di ctator
functioned as a penitentiary in the second half of the nineteenth century.
Before 1989, fiveaa tohcaivedVds cphart ef kthei @dnmplex
devel opment of the river DOmbovi Satoand r emai ns
this day It strethes over an area of 190 hectares arehidosedby a concretalyke
The altitude is about 665 m at the level of flat area, and with 10 m higher ordifke
The flat area presents numerous depressions wit
Romanian . Nowadays iBal t a Victrekti o i ncludes S wW
grassland and ponds fed by underground springs (Fig. 2).
In2016,MBal t a Vicitrekti 0 leRask(GovwerauhRoohdnieil ar ed a Nat |
2016) This is the first urban natenpark in Romaniaand the only protected area in
Bucharest.
Research methodsThe inventory of the plant species was done on walking
transects, so that the entire area be covered. The study visits for the complete inventorying
of the flora fr om AGckRdregularlyddting thervegrtationderiede r e cond
between 2012 and 2016, so that all the stages of vegetation be observed and as many
species as possible be recorded. In 2016 only seven new species were added to the
previous list. For the taxa whose identitasvdifficult to determine on the fieldy 2
specimens were collected and subsequently identified in the laboratory. Furthermore, the
area was thoroughly researched in order to identify the strictly protected plant species and
the rare species, mentionedtiire Romanian Red Book (Dihoru & Negrean 2009) and in
the National Red List (Olteast al. 1994). The data were collected in standard forms and
stored electronically. The results obtained were organised in tables using Microsoft Excel,
and presented graglaily in charts. For each species there were noted and analysed the
systematic classification, the geographic element, the life form and the ecological
indicators, according to Popescu & Sanda (1998). The definitions and comments
suggested by Cristesd al (2004) were taken into account for the interpretation of the data
regarding the geographic elements and the life forms. Furthermore, for each species the
degree of threat according to international and national documents was notet éBilz
2011, Dihou & Negrean 2009, Olteaat al. 1994).



74 Anast asi usclfC.P,. ,CoNmtgnoedi Sescu S., Negrean

W BUCURESTIDS

[ wacer [ Road Conerete platforms
I pam Grasstand | Reudbed
Fig. 1. ThelocationofBal t a Vicikrekti 06 in Bucharest

(map compiled by Tiberiu Sthlean)

Vikview from khe East side to West (photo: Cezar Ca@enmt nes cu) .
With red arrow the Parlianné House is indicated.

Fig.2fBal t a

The native status of species is accordingthe database The Euro+Med
PlantBase (http://ww2.bgbm.org/EuroPlusMeWje included here the archaeophytes
too. The assessment of the invasiveness staisgnade using the definitionedeloped
by Richardsoret al. (2000). For the urbanity status we used BiolFilo{z et al. 2002,
available atwww?2.ufz.de/biolflor). The nomenclature of the inventoried species is
according to The Plant Listvw.theplantlist.oryand Sarbet al. (2013).


http://www.theplantlist.org/
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Abbreviations used incharts and annexes 1 & 2Distribution : Afr i Africa; Ami America; Asi
Asia; Balci Balkanic; Eu i Europe; Eurag Eurasia; Caud Caucasus; Ciré Circumboreal;Cosmi
Cosmopolite; Temp Temperate; Trog Tropical; Conti Continental; Medi Mediterranean; Submed
Submediterranean; PdnPontic; Ni North; Ei East; Si South; Wi West; Ci Centre (central)Life form:
Chi Chamaephys Gi Geophyts, Hi Hemicryptophyts, Hdi Hydrophytes, HH i Helohydatophyts Ht
i Hemitherophytg Ph i Phanerophytes; PhLi Liana; PhM i Megghanerophyte PhN i
Nanophanerophyse T i Therophyts, Moisture (M): 0 = euriphyte, 1 = xerophyte, 1.5 = xerophyte
xeromesophyte, 2 = xeromesophyte, 2.5 = x@sophytemesophyte, 3 = mesophyte, 3.5 = mesophyte
mesohygrophyte, 4 = mesohygrophyte, 4.5 = mesohygrojitygephyte, 5 = hygrophytelemperature
(T): 0 = eurithermophyte 1 = hekistothermophyte, 1.5 = hekistothermopipgiehrothermophyte
2 = psichothermophyte, 2.5 = psichrothermophyiécrothermophyte, 3 = microthermophyte, 3.5 =
microthermophytemesothermophyte, 4 = mesothermophyte, 4.5 = mesothermegliyteesothermophyte, 5
= subthermophyteSoil reaction (R): 0 i Euryionig 11 Extremelyacidophilic; 2 i Acidophilic; 3 Acid-
neutal;, 4 7 Weakly acidneutal; 57 Neutrobasiphilic IUCN Red List: LC i LeastConcern,DD i Data
Deficient, CWR Crop wild relatives, AqS Aquatic speciesdUrbanity: 1 = urbanophobic, 2 = moderately
urbanophobic, 3 mrbanoneutral, 4 = moderately urbanophilic, 5 = urbanophilic.

Results and discussion

During the 5 years of investigations, we inventoried 331 species and subspecies,
of which 266 are natives (including archaeophytes) (Annex 1) and 65 are alien taxa for
Romanian flora (Annex 2). The ratio between native and alien is 4.09 / 1. Three
inventoried native species have been reported previously from thid.areaa trisulca
Wolffia arrhizg Ranunculus trichophyllug Pa n Su 1908, 1 Se@udn, 1910) . Ev
rupestreand Sedum telephiursubsp.fabaria are native taxa in the Romanian flora, it
seems tdaveescaped from the gardens arotinelinvestigated area. They grow in the
crevices of thedyked s concr et e. QoOrydalis rsolidagulesm dolals as
Narcissuspoéticus Narcissus pseudonarcissuBhemeranhus confertiflorusTulipa
gesnerianacould be the result of direct human actics@anepeople throwng away the

vegetal wastdrom their gardens irto placessuchasiBal t a Vicbtrekti 0. The

species recorded fofiBa | t a U teprésent about one third (29.6%) those

recorded from Bucharest and its surroundings ( N
The high | evel of the vascular plant diver si

egecially of native ones, is due to the very low impact of human activity in the last 20
years in this area. Usually, the maximal diversity is found in vegetation affected by low
human influences (Kowarik 1991).

Native species and subspecies belong to Biflilss. Among the richest families
in the investigated area arssteraceaé4l taxa), Poaceae (36 taxBabaceaé24 taxa),
Brassicaceae (13 taxa), Polygonaceae (12 taxa), Cypefabeaxa), Apiaceae (8 taxa
Rosaceae (8 taxa), Caryophyllaceae (7 taRkntaginaceae (7 taxa) (Fig. 3). Most of
the families identified by us as the richest in species are in fact among the 20 top
families richest in species, in the world (Christenhetsal. 2017). The pattern for the
first four families is similarly tosome European cities as Roma, Thessaloniki, Zlrich
(Stegevil & Jovanovil 2008).

Approximately 51% (136 taxa) of the native species and subspecies are Eurasian
elements (including here Continental and-Mdxiterranean Eurasian domain, as well)
(Fig. 4). Mast of them are terrestrial plants characteristic to ruderal communities or to
dry grasslands. Only a small number of Eurasian elements are found in swamp or
aguatic areasAlisma lanceolatumButomus umbellatysCarex acutiformis Carex
vulping Carex ripaia, Cyperus fuscysCyperusglomeratus Hydrocharis morsus
ranae Juncus inflexusJuncus compresspulsysimachianummularia Mentha longifolia
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Mentha pulegium Ranunculus repensRanunculustrichophyllus Rumex palustris
Sparganium erectunAnother 186 of the identified species and subspecies (43) belong

to the European domain (including the Central, Western and Northern European). These
are present at the edge tife ponds (Mentha aquaticasubsp.aquatica Rumex
hydrolapathurh, but especially in the getal communities along the roadgidia
dasycarpaV. lathyroides V. villosa, Geranium pusillumetc.).

Caryophyllaceae
Rosaceae
Apiaceae

Lamiaceae
Cyperaceae
Polygonaceae
Brassicaceae

Plantaginaceae
|
|
|
|
|
|
|
1

Fabaceae |
Poaceae | |
Asteraceae i : i
1 1 1
0 10 20 30 40 50
No of taxa
Fig. 3. Taxonomic spectrum of the main plant families of the native speclés 7 speci es) i n

fiBalta Vtctrexktio.

Cosmopolite are 12.8% (34 taxa), and circumpolar 6.8% (18 taxa). Among the
cosmopolite species there are many aquatic and swamp [aeteharis palustris
Lemna minor Lemna trisulca Phragmites australis Persicaria amphibig P.
lapathifolia, P. maculosa Schoenoplectus lacustrisS. tabernaemontani Typha
latifolia, Wolffia arrhiza The situation is similar for circumpolar elements, many of
them being aquatic and swamp plamtBsma plantageaquatica Alopecurus agualis,
Berula erecta Myriophyllum spicatum Myriophyllum verticillatum Persicaria
hydropiper Potamogetonnatans Stachys palustrijsTypha angustifolia Utricularia
vulgaris An important category of elements is those of Southern origin which require a
mild climate, with a water deficit in the summer time: Mediterranean, Fieltan,
PonteMediterranean, sublediterranean (32 taxal2%) (Fig. 4). We mention some of
them: Anchusa ochroleugaCynanchum acutumGeranium rotundifolium Melissa
officinalis, Tragus racemosuy¥icia grandiflora

The dominating life forms ithef | or a of the fABalta Vbicktrexktio
hemicryptophytes, with 90 taxa (34%). These are followed by: therophytes 8\ittx&
(25.5%), therophytebemitherophytes with 21 taxa (%), hemitherophytes with 19 taxa (8%),
geophytes with 13 taxa (5%), ydrophytes with 11 taxa (4.1%), geophytes
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(helohydatophytes) with 10 taxa (3.7%)eggphanerophytes with 10 taxa (3.7%), and
nanophanerophytes with 8 taxa (3%) and other categories of elements taith (Fig. 5).

136
140
120
100
[l
=
& 80
G
60 43
2 34
40 18 "
20 I I" 8 5 3 3 3 5
5 P =P ooy oy oy amp '
o > e & o) 2 o > 9 &
\}<a & C}OLS’\\ {_}\ . {(\Q«' @Q; . 6@/ :o’b\ 6@/ ‘,Q?} K\S\Qj\
& SHEF AN S RS
Q° s R 9 Q°
&
Q

Geographic elements

Fig. 4. Spectrum of geographic elenteifor native species recorded in
AfiBalta Vbichktrexkti o.

According to Cristeat al. (2004), hemicryptophytes usually indicate a climate
with a thermic and hydric deficit and the abundance of grass formations edified by
perennial poaceaes. In the investigated area, 13 of these hemicrymaoieyperennial
poaceagsespecially in the dry places. Therophytes are usually associated with a high
degree of flora anthropisatiofthey represent a dominant category in urban areas as
Chernihivi Ukraine (Zavyalova 2008), Split Croatia (Jaspricat d. 2010), Roma,
Cagliari, Palermad Italy (CelestiGrapow & Blasi 1998), as well as in many old town
centres (Branels 1995) . I n the @ Balotcar prédorninantle kt i 6 t he th
along thetrails and on the dykeThe most geophytes are present at the edge of the
ponds. We have to mention here the presenc€onfdalis solidasubsp.solida an
unexpected forestpscies. We supose that people living aroundidke brought some
plants from the forest for their own gardens, and then they threw away the garden soil
and vegetal remains on the ground @éBal t a Veictrexktio. Hydr ophyt
helohydatophytes are typical tdfe aquatic and swamp formations. We mention here
Bolboschoenus maritimugleocharis palustris Phragmites australisSchoenoplectus
lacustris S tabernaemontaniTyphaangustifolia T. latifolia, T. laxmannii A study on
British flora reveal that hydmhyt es fAappeared to be more favour e
(Thompson & McCarthy 2008). I n fABalta Vickrexktio
specific condition of the place which is actually a large swamp isolated by the urban space
through a big dyke. Pharophytes are distributed around the por&#ixX spp.,Populus
spp.), but they are also present on the dykei n ¢ o n ¢ r(Aedr pladasoideshcervi c e s
pseudoplatanyLoluteaarborescensCornus sanguinedrosa caninaUimus procera
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The analysis the ecological indiatorso f the inventoried plants
Vbctrexkti 0 area reveals that the flora of this
requirements in terms ofoistureand heat, but prefexeakly acidneutrophit soils or
euryionic soils (Fig. 6).

100
90
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50
40
30
20
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0

No of taxa
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X X Q@ ARSANEN

Life forms

Fig.5.Speat um of | ife forms for native species recor de

In terms of themoisture the highest number of taxa is represented by mesophytes
(577 21.5%). These are fowed by xeromesophytes (47.7.7%) and xeromesophytes to
mesophytes (46 17.3%). 42 taxa (15.8%) are hydrophytes and ultrahydrophytes,
characteristic to the aquatic and swamp plantséd
adapted to greanoisturevariations (Fig. 6). Among these we mentiBromus hordeaceus
Buglossoides amnsis Carex hirta Elymus repensEpilobium tetragonunsubsp.lamyi,
Tragus racemosuy3ribulusterrestris Tussilago farfara

Concerning the requirements in terms of heat, we note the presence of only one
thermophilic elementBotriochloa ischaemujngrowing in the grasslands installed on
the dyke, and three microthermic elementeétuca pratensisubsp.pratensis Silene
latifolia subsp. alba and Viola tricolor). The great majority is represented by
mesothermic (118 taxa 44.5%), mesothermic to modeeathermohilic (46 taxd
17.2%) and moderate thermophilic elements (55 t&3@ 7%) (Fig. 6).

I n regard to the plantsdé preferences for the
large number of elements with wide ecological amplitude torsaittion(97 17 36.6%)
and elements which prefereaklyacidto neutal soils (103 taxa 38.8%) (Fig. 6).The
number of elements which prefer neutral to basic soil is very low (5 itak&%).
AfGenerally, ur ban areas -raipphasoitlos®f aiviohuo mppsloann t
Mc Carthy 2008), but the situation recorded for
guite similar to that of British flora where Aft
indicated highest frequency at i nto®r medi ate pH \
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Fig.6. Spectrum of ecological forms for native speci e

The analysis ofthe floristic inventory shows that 64 taxa are listed in different
categories othelUCN Red List (Bilzet al.2011). A significant percentagé these are
aquatic or swamp plants (64P641 taxa), listed as Least Concern. Another category is
represented by Crop Wild Relative with 21 taxa (32.8%) evaluated as Least Concern.
Agrostis stabnifera subsp.stoloniferais listed as Least Concern both fAquatic
Species and Crop Wild Relativilalva sylvestrids included as Data Deficient taxa in
IUCN Red List (Bilzet al.2011).

Utricularia vulgaris and Wolffia arrhiza are listed in the National Red List
(Olteanet al. 1994), as rare and, respectivalysufficiently known.Wolffia arrhizais
included also in the Romanian Red Book (Dihoru & Negrean 2011) as endangered
species.

The alien taxa are distributed in 32 familie&nfiex 2), the richest being
Asteraceaavith 11 species. This is followed by Rosae (5 taxa), Poaceae (4 taxa),
Amaranthaceae (3 taxa), Chenopodiaceae (3 taxa), Solanaceae (3 taxa) and Ulmaceae (3
taxa). Eight families are represented by two taxa each and 17 families are represented
by one taxon eachMost of the alien plant speciesrdm iBal t a WYhrebtr ekt i
therophytesi 30 taxa (46.1%) (Fig. 7). The second place is occupied by trees
(megaphanerophytes) with 20 taxa (30.7%), and the third is occupied by geophytes with
7 taxa (10.7%) (Fig. 7). About half of the alien species recardatvestigated area are
the native distribution in America (33 takab0.7%). Other 21 taxa (32.3%) are Asiatic
elements. Among them there axéew known for their invasive statusicer negundp
Ailanthus altissima Amaranthus albys Amaranthus retroflexs Ambrosia
artemisiifolia. Ambrosia trifidg Azolla filiculoides Cuscuta campestrisElaeagnus
angustifolig Elodeanuttallii, Helianthus tuberosydva xanthiifolig Lycium barbarum
Panicum capillare Parthenocissus insertaFallopia japonica Sorghumhalepensg
Veronica persicaXanthiumitalicum, Xanthium spinosunThe most widespread in the
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area isAmbrosia artemisiifoliavhich grows very well especially on the dyke, in the crevices
of the concrete, but also in the flat area, even in vegetatiofPkvitigmites asralis.
According to Kowarik (1991), the spreading processes of alien species start very
often from intensively disturbed sites. This is confirmetiihe A Bal ta Vitckrekti o wl
the most alien species were recorded on the dyke or along the trails, and only few could
be find in the aquatic or swamp habitats.
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Fig. 7. Spectrum of | ife forms of the alien species r

The aalysis of the urbanity indices reveals a very interesting situalespite
the fact thathe investigated are is located in an urban area, verytddse city centre,
about 40% of the taxa are urbanophobic (41 taxa) and moderately urbanophobic
(91 taxa)(Fig. 8, Annex 1, 2). With only few exception®d€nothera glazioviana
Fraxinus pennsylvanigaNarcissus pseudonarcissu3ulipa gesneriana Xanthium
italicum), these are native taxa, characteristic especially for the aquatic and swamp
habitats installeth thefBa | t a ¥ Unbanopkilic taxa (about 7% of the total flora
of investigated area) are dominated by atipaciesbut there are nine native species in
this category as wellBromus squarrosysChenopodium strictuprEragrostis minoy
Eragrostis pilosa Hibiscus trionum Melissa officinalis Portulaca oleracea subsp.
oleracea Tragus racemosysVerbascum speciosunThe noderately urbanophilic
category (11.7%) is dominated by native elements, with 21 taxa. Among them, there are
species very commofor the ruderal places of the citfrtemisia annuaArtemisia
vulgaris Ballota nigra subsp. nigra, Chelidonium majusCynodon dactylonHordeum
murinum Lactuca serriola Sambucusebulus Tanacetum vulgareUrtica dioica,
Verbena officinalis
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Fig.8Spectrum of wurbanity indices for the Balta

In regard to the vegetation, we identified aquatic communities #mna
minor, Wolffia arrhizg Lemna trisulca Myriophyllum verticillatum Myriophyllum
spicatum Hydrocharis morsusanae Ceratophjlum demersumPotamogeton natans
Ranunculus trichophyllydJtricularia vulgaris. Unfortunately, these communities are
already contaminated with the alien speciiedea nuttallii now included in the
updated list of invasive alien species of the Uniondggon (European Comission 2017).

At the edge of ponds there are large communities dominated either by
Phragmites australisor by species of cattailsTypha latifolig Typha angustifolia
Typha laxmanni). These are accompanied by numerous species suchlissia
lanceolatum Alisma plantageaquatica Althaea officinalis Bolboschoenus maritimus
Carex riparig Carex acutiformisCarexvulping Cyperus fuscysCyperus glomeratys
Elaeocharis palustris Epilobium hirsutum Juncus inflexus Lycopus europaeus
Lythrum salicaria Mentha aquatica Mentha longifolia Nasturtium officinale
Persicaria amphibia Persicaria hydropiper Persicaria lapathifolia Ranunculus
repens Rumex hydrolapathuniRumex palustrisShoenoplectus lacustriSparganium
erectum Stachyg palustris etc.. Few woody species grow also to the edge of ponds:
Salix albag Salix cinereaSalix fragilis Populusnigra, Populus canescens

In the eastern part of the dyke, on the outside, as well as on the elevated places
from the flat area, the gsaland dominated bfotriochloa ischaemunhave been
installed. We inventoried here species sucArésmisia austriacaBromus hordeaceus
Cephalaria transsylvanica Cichorium intybus Chondrilla juncea Carduus
acanthoidesPlantago lanceolataPetrorhagiaprolifera (Fig. 9).
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In crevices of the dykes concrete ( Fi g Ambrdsia )
artemisiifolia. Artemisia annuaBromus tectorumAilanthus altissimaAcer negundp
Morus alba Cephalaria transsylvanicaPetrorhagia prolifera, Galium humifusum
Erigeron annuus Xanthium italicum Daucus carotasubsp. carota Euphorbia
maculab, Gleditsia triacanthos Crepis foetida subsp. rhoeadifolia Polygonum
aviculare Lolium perenngetc.

Case Study:

we recor

Between the flat area and the lower part of the dyke, on superficial soil, we

inventoried species such &nemeranthus coeftiflorus, Portulaca pilosa Portulaca
oleracea Sedum acregEragrostis minoyetc.

Along the trails there are communities witlolium perenngElymus repens
Polygonum aviculareSclerochloa duraErodium cicutarium

Conclusions

An abandoned project inuBharest, the capital of Romania, has given nature

opportunities for new habitats and plant spediéith minimal human interventionsn

a surface of about90 ha, in over 25 years, nature did job very well reclaiming its
territory in this urban arearhus, 331 plant species hageown here, many of them
being native to Romania. Aobust awarnesef the existence othese plants can

contribute toa betterunderstanding of the structure and function of urban ecosystems,

can provide opportunities to ethte the public and policy makers (Pickett & Cadenasso

2008), and can be useful for the management activitissorder to protect the
biodiversity
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