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Abstract: This work makes a series of contributions to the knowledge of flora and

vegetation in the Nera Mini-delta - a new delta in the geographical landscape of

Romania. The contributions aimed both for the identification of the habitate types

and the setting up of their statute in conformity with the Habitâtes Directive, and

also for the knowledge of flora, putting stress on the threatened and invasive plants.

Special attention was given to the adventive species Paspalum paspalodes (Michx.)

Scribner, which is an invasive species with a cumulative structure and a remarkable

ecological plasticity.

Key words: botanical heterogeneity, threatened plants, invasive plants, ecological

impact, Nera, Romania.

Introduction

The Nera Mini-delta, which formed where the mouth of the Nera River flows

into the Danube, is one of the youngest land areas in Romania.

It lies in the south-west of Romania (lat. 44°49\ long. 21°20'), at an altitude of

75-82 m, covering a 200 ha area and being part of Porţile de Fier National Park. Its

limits consist of the Romanian bank of the Danube, the left (silted up) arm of the Nera

River and the main arm of the Nera River, which constitutes the border with Serbia.

It formed after the accumulation lake of Porţile de Fier flooded, by silting up

the eastern arm of Nera and Balta Nerei zone. In time, it advanced about 1 km

towards the Danube and reached a width of 2 km.

Botanical information regarding this area is practically non-existent.

In this context, this work makes a series of contributions to the knowledge of

the habitâtes and flora in this self-accomplishing dynamic zone, in which fragile

biological states of balance have been stabilizing.

Material and methods

Research was made over two successive years, during the period of maximum

development of vegetation (July 2003 and 2004).

It aimed at the assessment of the habitate types, in conformity with the list

used in the EU Habitâtes Directive, and of flora, putting the main stress on the

threatened (Oltean et al. 1994; Sârbu et al. 2007) and the invasive plants (Ciocârlan,

1994; Ciocârlan 2000; Oprea 2005).

*

Universitatea din Bucureşti, Facultatea de Biologie, Intrarea Portocalelor nr. 1-3, 060101, Bucureşti

România, e-mail: agbr_sarbu@yahoo.com
"

Grădina Botanică "D. Brandza", Şoseaua Cotroceni nr. 32, 060114. Bucureşti, Romania.

Acta Horii Bot. Bucurest. 34: 63-71

Bucureşti 2007



Sârbii Anca, Negrean G., Pascale Gabriela, Smarandache Daniela, Mihai Clara64

For the adventive species Paspalum paspalodes (Michx.) Scribner some

morphological and structural assessments were made on the vegetative organs:

adventitious root, stem (offset, over-terrestrial stem), leaf.

The biological material was fixed in 70° ethylic alcohol. With the help of an

anatomical razor some transversal sections were made through the middle zone of

the vegetative organs. The sections were clarified and coloured with iodine
green

and carmine alaunate.

Results and discussion

The Nera Mini-delta consists of very low areas periodically flooded by the

waters of the Danube, consolidated land areas, several sand dunes, some of them

being even 6 m high, and bays with calm waters (Fig. 1). The climate is influenced

by the Adriatic fronts and by the local Cosava wind.

Fig. 1 The Nera Mini-delta in July 2004

The area shelters two types of world and European threatened habitâtes: EUNIS

El - Xerophile grasslands; Habitâtes Directive 2340* Continental dunes and EUNIS

C 3 - Seacoast vegetation of the continental surface waters; Habitâtes Directive 3130

Oligotrof to mesotrof stagnant waters with vegetation of Littoreletea uniflorae and/

or Isoëîo-Nanojuncetea.

The flora is very heterogeneous and develops exuberantly. There were

identified 205 taxa, from which: 10% ligneous plants (trees, shrubs, creepers) and

90% herbaceous plants (annual, biennials and perennials). Ten taxa are adventive

(Table 1).
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Table 1. List of taxa identified in the Nera Mini-delta

Abutilon theo. >hrasti Medik.

Achillea tolling (Rchb. F.) Heimerl

Acorus calamus L.

rinumia eu. latoria L.

rostis stoloni] c
era L.

Ailanthus altissima (Mill.) Swin ;le

Alisma lanceolatum With.

Alisma dantago-aquatica L.

Allium oleraceum L.

Allium sphaeroceophalon L. subsp.

sphaerocephalon

Allium vineale L.

Althaea o\ Ïcinalis L.

Amaranthus albus L.

Amaranthus blitoides S.Watson

Amarantus blitum L.

Anion c
ruticosa L.

Ana, •allis arvensis L.

Anchusa o\ 'ïcinalis L.

Angelica s 'Ivestris L.

Anthémis cotula L.

Arctium la. >a L.

Aristolochia clematitis L.

Artemisia cam. >estris L.

Ascle, ias syriaca L.

Asparagus

officinalis

officinalis L. subsp.

Aster tripolium L. subsp. pannonicus

(Jacq.) Soo

stra •alus cicer L.

triplex oblon iblia Waldst. & Kit.

'assia lani, 'ora (S.G.Gmel.) A.J.Scott

Berteroa incana (L. DC.

Bidens frondosa L.

Bidens tri, »artita L.

Bromus arvensis L.

Bromus commutatus Schrad.

Butomus umbellatus L.

Calama\ rostis e. os (L.) Roth.

Ca Itha palustris L

Calyste, ia se. чит (L. R.Br.

Ca, »sella bursa-, 'astoris (L.) Medik

Carex e/ato Ail.

Carex hirta L.

Carex nj 'or/a Curtis

Centaurea biebersteinii DC. subsp
biebersteinii

Centaurea iberica Trevir. ex S iren

Centaurium pulchellum (Sw.) Druce

Cerato, Hlum submersum L.

Сheno. >odium ambrosioides L

Cheno, 'odium strictum Roth

Chondrilla uncea L.

Cichorium intybus L.

Cirsium arvense (L.) Scop.

Cirsium vub. 'are (Savi) Ten.

Conyza canadensis L.) Cron< luist

Coronilla varia L.

Cratae, us mono. ma Jac

Crépis foetida L. subsp.

(M.Bieb.) Cëlak.

rhoeadifolia

Cruciata pedemontana (Bellardi)

Ehrend.

Cucubalus baccifer L.
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Gratiola o\ Icinalis L.

Heliotro, >ШАЯ ?ИГ0; >аем/п L.

Hibiscus trionum L.

Hordeum murinum L.

Hamulus lu. w/ms L.

//ш/а britannica L.

Iris iseudacorus L.

Juncus conti ressus Jac

Juncus in 'e*ws L.

Lactuca serriola L.

Lorô ri/5 tuberosus L.

Leersia о 'Zoides L. Sw.

Lemna minor L.

Lindernia procumbens (Krock.)

Philocox

Loiium prenne L.

Lotus corniculatus L.

'CO, us euro. <aeus L.

'simachia nummularia L.

'simachia vul, 'aris L.

4hrum salicaria L.

Marrubium "ere, rinum L.

Medica о lu, <ulina L.

Melica ciliata L. subs к ciliata

Mentha a, uatica L.

Mentha Ion ilblia (L.) Huds.

Mentha <ule. ium L.

Morus alba L.

'osoton a, 'uaticum (L.) Moench

Oenan the a, uatica (L.) Poir.

Oenothera biennis L.

Ono, >ordum acanthium L.

Orla randiflora (L.) Hoffm.

Cuscuta s

Cynanchum acutum L.

erus 'ave scens L.

>erus serotinus Rottb.

Dactylis glomerata L. s.l.

Datura stramonium L.

Daucus carota L. subs i. carota

Dichanthium ischaemum (L.) Robert;

Echinochloa crus- allii (L.) P.Beauv.

Echinocystis lobată (Michx.) Torr. &

A.Gray

Eleocharis acicularis (L.) Roem. &

Schult.

Eleocharis palustris (L.) Roem. &

Schult, s.l.

Eleocharis uni, lumis (Link.) Schult.

Elodea canadensis Michx.

Elymus repens (L.) Gould. subsp.

repens

uisetum arvense L.

uisetum >alustre L.

uisetum ramosissimum Desf.

Erigeron annuus (L.) Desf. subsp.

annuus

ium cam. >estre L.

Eu, <horbia cyt
larissias L.

Euphorbia esula L. subsp.

tommasiniana(Bertol.) Nyman

Festuca ratensis Huds. s.l.

Festuca valesiaca Schleich, ex Gaudin

Fila •inella uli, inosa (L.) Opiz.

Fimbristylis bisumbellata (Forssk.)

Bubani

Fran, 'ula alnus Mill.

Galium album Mill. s.l.

Galium wlustre L.

Gl 'ceria maxima Hartm. Holmb.
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Pa t laver rhoeas L.

Parthenocissus inserta (A.Kern.)

Fritsch

Petrorhagia prolifera (L.) P.W.Ball &

Heywood

Petrorha, ia saxi, та a (L.) Link

Phalaris arundinaceaL.

Phragmites australis (Cav.) Trin. ex

Steud.

Picris hieracioides L. s.l.

Plantago lanceolata L.

Planta, •o major L. subs . major

Polygonum arenarium Waldst. & Kit.

subsp. arenarium

Pol •onum la. >athi
t
blium L.

Po, >ulus alba L.

Populus x canescens (Aiton) Sm.

Po> >ulus nigra L.

Portulaca oleracea L. subs . oleracea

Potamo, eton natans L.

Potamo, eton nodosus Poir.

Potamo, eton lectinatus L.

Potentilla anserina L.

Potentilla ar\ entea L.

Potentil la su, ma L.

Prunus cerasi,
c

era Ehrh.

Pulicaria d 'senterica (L.) Bernh.

Pulicaria vul, •aris Gaertn.

Ranunculus circinatus Sibth.

Ranunculus re, >ens L.

Ranunculus sceleratus L.

Robinia >seudacacia L.

Rorl <a s 'Ivestris L.) Besser

Rosa nitidula Besser

Rubus caesius L.

Rumex acetosa L.

Rumex crispus L.

Rumex h 'drola, 'athum Huds.

Sa/tx a//?a L. s.l.

5a//x purpurea L. subs . purpurea

Salix triandra L. s.l.

Salvia nemorosa L. subs . nemorosa

Salvia verticillata L.

Salvinia natans (L.) AH.

Sambucus ebulus L.

Sambucus nigra L.

Sa, wnaria officinalis L.

Scabiosa ochroleuca L.

Schoenus ni. ricans L.

Sein >us lacustris L. subs . lacustris

Sein >us maritimus L.

Scutellaria alericulata L.

Scutellaria hasti, çolia L.

Setaria viridis (L.) P.Beauv.

S//e/ze latifolia Poir. subsp. afea (Mill.)

Greuter & Bürdet

Sisymbrium o
J

cinale (L.) Sco]

Sium sisarum L.

Solanum dulcamara L.

Solanum nigrum L.

Solidago canadensis L.

Solida, 'О virgaurea L.

Sonchus oleraceus L. s.l.

Sorghum halepense (L.) Pers.

<ar, •anium erectum L.

irodela ю1 rhiza (L.) Schleid.

Stach 's palustris L.

Taraxacum officinale Weber
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Among the herbaceous plants, three are European threatened and can be

found in the appendices of the Habitâtes Directive or Bern Convention: Lindernia

procumbens (Krocker) Philcox, Salvinia natans (L.) All. and Trapa natans L.

Other three taxa can be found in the Red List of Romania (Oltean et al.

1994), with a statute of rare plants: Cyperus serotinus Rottb., Fimbristylis bisumbellata

(Forskal) Bubani and Petrorhagia saxifraga (L.) Link.

A taxon - Paspalum paspalodes (Michx.) Scribner has an invasive character,

being clearly dominant in the vegetation of the zone.

Being also an adventive species of tropical origin (quarantine weed) it

highlights a significant ecological plasticity and has a considerable ecological impact.
In Europe it has been signalled in Albania, Bulgaria, Greece, Italy, Russia, Turkey,
France, Spain and Portugal.

In Romania, it was signalled in the Danube Delta (Letea forest) in 1994, in

Moldova Nouă Island in 2003 and in the Nera Mini-delta in 2003-2004. In the Nera

Mini-delta, it forms compact grasslands both in the areas covered with water and in

those permanently or temporary wet and also in the consolidated lands (Fig. 2).
From the morphological point of view, the plant is characterized by the

presence of a few meter long offsets and rich adventitious roots differentiated at

nodes (Fig. 3, Fig. 4). The species was evaluated as an adventive meso-hygrophyte
one (Ciocârlan 1994) and has a cumulative structural organization, which sustains

its ecological plasticity.

In this way, the adventitious roots highlight a central cylinder with an Iris

structure, a Myriophyllum bark and a dicotyledonous endodermis.

The inter-nodal zone of the stem (over-terrestrial stem and offset) presents a

central monocotyledonous cylinder, with collaterally closed fascicles (like Zea mays)
and also with aeriferous canals organized after the Potamogeton and Nuphar model.

The nodes on the stem contain completely differentiated conducting tissue,

organized in monocotyledonous conducting fascicles, yet lacking the protoxylematic
interstitium.

Thalictrum lucidum L.

Thymus glabrescens Klokov subsp.

glabrescens

Toriiis ar\>ensis (Huds.) Link

Гга wgon orientalis L.

Trapa natans L.

Trifolium fragiferum L. subsp.

fragiferum

Trifolium hybridum L. subsp. elegans

(Savi) Asch. & Graebn.

Tussilago farfara L.

Ty
t
'ha an usti]blia L.

Typha latijblia L.

>ha laxmannii Le •ech.

Ulmus glabra Huds.

Urtica dioica L.

Verbascum 'hlomoides L.

Verbena officinalis L.

Vicia sativa L. subs '. nil ra (L.) Ehrh.

Vitis vinifera

(C.C.Gmel.) Heg

L. subsp. sylvestris

Xanthium s\ inosum L.

Xanthium strumarium L. subsp.
italicum (Moretti) D. Löve

Xeranthemum annuum L.
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Fig. 2 Paspalum paspalodes in the Nera Mini-delta in July 2004

Fig. 3 Paspalum paspalodes offsets
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Fig. 4 Paspalum paspalodes - offsets and adventitious roots

The leaf structure presents characteristics of Poaceae (homogenous assimilating

tissue, buliform and papiliform cells in the epidermis, halteriform stomatic cells)

and also large aeriferous spaces, adaxially localized.

Conclusions

The Nera Mini-delta represents an example of stabilizing vegetation. There is

a new delta in the geographical landscape of Romania.

It is a dynamic area, very important from a botanical point of view, which

needs protection, conservation and tracking. It was included in the list of Important
Areas for Plant Protection and Conservation in Romania (IPA) in 2006.

The invasive development of the species Paspalum paspalodes represents a

real threat for the specific diversity of the Nera Mini-delta.

Paspalum paspalodes accumulates structural characteristics of several taxonomic

units {Poaceae, Potamogetonaceae, hidaceae, Nympheaceae) and ecological groups

(hydrophytes, hygrophytes, mesophytes, meso-xerophytes), which ensure its success

in colonization of the wet, flooded and also well consolidated lands.

The cumulative structural organization could be a premise of the invasivity
of some taxa. Continuing research on structure and behaviour of invasive taxa will

enable the possibility of verifying this hypothesis.
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MINIDELTA NEREI - CONTRIBUŢII BOTANICE

Rezumat: Prezenta lucrare aduce o serie de contribuţii la cunoaşterea florei şi vegetaţiei

din minidelta Nerei - o nouă deltă în peisajul geografic al României. Contribuţiile au vizat

atât identificarea tipurilor de habitate, cu stabilirea statutului lor conform Directivei Habitate,

cât şi cunoaşterea florei, cu accent pe plantele ameninţate şi invazive. O atenţie deosebită

s-a acordat speciei adventive Paspalum paspalodes (Michx.) Scribner, specie invazivă, cu

structură cumulativă şi plasticitate ecologică remarcabilă.

Cuvinte cheie: heterogenitate botanică, plante ameninţate, plante invazive, impact

ecologic, Nera, România.


