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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.
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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).
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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

SCRBU 'CORRESAdriad

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.
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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

! Faculty of Agriculture, University of Agricultural 5ce nces and Veterinary Medicine Al on
Br 5d00487 | aki , .Romani a

% Botanical GardefiAn a s t a 8, Ureverdityfiflexandru loan Cuza 7004871 | aki , .Romani a

"Correspondence: culita69@yahoo.com



34 Sirbu C, Oprea A

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






