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CONTRIBUTIONS TO THE IDENTIFICATION OF HOTSPOTS OF
INVASION OF ALIEN PLANT SPECIES IN MURES COUNTY (ROMANIA)

OROIAN Silvia'*, SAMARGHITAN Mihaela?, TANASE Corneliu®

Abstract: A priority for the states of the European Union is the identification of invasive
and potentially invasive alien species, their main routes of entry and spread, and the
impact they have on various types of habitats. The aim of this study was to contribute to
the knowledge of hotspots (areas with a large number of invasive species) or those where
their abundance-dominance is very high and produces a major impact on native
vegetation. Through the research carried out on invasive and potentially invasive alien
species in Mures County, 1204 records made in 168 locations in Mures County were
analyzed and 31 species of invasive alien plants were identified, of which three species
are of concern for the European Union, namely: Asclepias syriaca, Ailanthus altissima si
Impatiens glandulifera. In the study area, the species with the highest presence are:
Erigeron annuus subsp. anuus identified in 248 points, Xanthium orientale subsp. italicum
(201 points), Robinia pseudoacacia (142 points), Solidago canadensis (83 points), Erigeron
canadensis and Reynoutria japonica (each with 74 points), and Ambrosia artemisiifolia
(67 points). In the observation points, up to 4-6 species of invasive plants grouped in the
same type of habitat were found. These were generally habitats subject to strong
anthropogenic impact, roadsides, fallows, abandoned lands, and agricultural crops. Each
identified species was analyzed from the chorological point of view, the bioforms, the
ways and the purpose of their introduction, and the phytogeographical elements.
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Introduction

According to the DAISIE project (2019), there are more than 12,000 non-native
species in Europe. An estimated 1200-1800 of these are invasive, and this number
continues to rise with the increase in global trade and tourism (EC. Thorpe et al. 2015).
Climate change is also likely to worsen the problem of invasive species. Thus, as the
climatic conditions of some locations change, they may become more favorable for
certain previously harmless alien species, making native species more vulnerable to
invasion (Hellmann et al. 2008, Finch et al. 2021).

Biological invasions represent a major threat to global biodiversity and the
functioning of ecosystems. A priority for the states of the European Union is to identify
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the invasive and potentially invasive alien species, their main routes of entry and spread,
and the impact they have on various types of habitats (Pysek et al. 2011).

The paper presents the results of research carried out on invasive and potentially
invasive alien species in Mures County. The study aims to contribute to the knowledge
of hotspots (areas with a large number of invasive species or those where their
abundance-dominance is very high) and produces a major impact on native vegetation.

Material and methods

The research for the identification and analysis of invasive alien species (IAS)
hotspots, areas with a large number of invasive species, which represent introduction
routes that require priority actions, were carried out in Mures County, in the period
2019-2022.

Mures County is located in the central-northern part of Romania, with an area of
6696 km?. The county stretches between the mountain peaks of Ciliman and Gurghiu
up to the Tarnavelor Plateau and the Transylvanian Plain. The physical-geographical
axis of the county is the Mures River, which crosses the county from NE to SW over a
distance of 140 km.

The county has 11 municipalities and cities, of which 4 municipalities (Targu
Mures, Reghin, Sighisoara, Tarnaveni), 7 cities (Iernut, Ludus, Miercurea Nirajului,
Sangiorgiu de Padure, Sarmasu, Sovata, Ungheni) and 91 communes with 464 villages.
The county benefits from a infrastructure network comprising 1,846 kilometers of
public roads, of which 18% represent roads of national interest, 40% those of county
importance and 42% communal ones (CJM, 2022).

In the last decades, large areas of land covered by invasive species at the expense
of native species have been identified in the Mures county. They have settled massively,
especially due to the fragmentation of abandoned, unused arable land, constituting the
center of invasive alien species spreading. Climate change in recent years has amplified
the massive accession of invasive plants.

The observation points were established in areas associated with transport and
commercial infrastructure (stations, railway edges, roads, industrial areas, etc.), in riparian
habitats: banks and major watercourse beds (rivers, streams), the shores of the lakes, the
edges of the forests, as well as the territories of the protected areas in the county.

Our research analyzed 1204 records made in 168 locations in Mures County and
31 invasive alien plant species were identified, of which three species are of European
Union concern (EC, 2020). The taxa were selected from those listed in the” Guide for
inventorying and mapping the distribution of invasive and potentially invasive alien
plant species in Romania” elaborated by Anastasiu (coord.) et al. (2019).

Each identified species was analyzed from the point of view of chorology,
bioform, phytogeographical element, ways and purpose of their introduction. Also, the
requirements of the species against the ecological factors were taken into account,
making a characterization of them, using the Ellenberg indices (light, temperature,
humidity, soil reaction, and nitrogen). Ecological indices, bioforms, and floristic
elements are following Sarbu et al. (2013) and Sirbu & Oprea (2011). For the
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identification and nomenclature of the species, Euro+Med (2006-) and Séarbu et al.
(2013) were taken into account.

We also mention particular aspects of the biology of pollination and diaspores
dispersal of these invasive plants. The pollination and dispersion ways follow Anastasiu
& Negrean (2007) and Sirbu & Oprea (2011).

Results and discussion

Field research carried out during 2019-2022 sought to identify hotspots, areas
with a large number of invasive species, or those where their abundance-dominance is
very high and produces a major impact on native vegetation.

Through the research conducted on alien and potentially invasive species in
Mures County, 1204 records made in the administrative territory of 168 localities in
Mures County were analyzed (Fig. 1 and Table 1).

Fig. 1. Alien invasive species locations in Mures Cou}lty
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Table 1. The localities in Mures County and the number of records
of alien invasive species

Location /Species Records Location /Species Records
Abus 4 Trei Sate - Sangiorgiu de Piadure 2
Amaranthus retroflexus 1 Ailanthus altissima 1
Erigeron annuus subsp. annuus 1 Robinia pseudoacacia 1
Xanthium orientale subsp. italicum 2 Viisoara - Zagir 3
Andreneasa 19 Reynoutria japonica 1
Armoracia rusticana 1 Solidago canadensis 2
Helianthus tuberosus 2 Zagir -CoroisAnmirtin 4
Impatiens glandulifera 9 Ambrosia artemisiifolia 1
Reynoutria japonica 7 Echinocystis lobata 1
Biégaciu 6 Solidago canadensis 1
Solidago canadensis 2 Xanthium orientale subsp. italicum 1
Xanthium orientale subsp. italicum 4 Iviinesti- Laureni 2
Bagaciu to Deleni 19 Robinia pseudoacacia 2
Ambrosia artemisiifolia 1 Lasliul Mare 3
Erigeron annuus subsp. annuus 2 Ambrosia artemisiifolia 1
Robinia pseudoacacia 4 Helianthus tuberosus 1
Solidago canadensis 4 Xanthium orientale subsp. italicum 1
Xanthium orientale subsp. italicum 8 Laureni 1
Bahnea 3 Ambrosia artemisiifolia 1
Ambrosia artemisiifolia 1 Lechinta 1
Solidago canadensis 1 Robinia pseudoacacia 1
Symphyotrichum lanceolatum 1 Livezeni 28
Biila 16 Amaranthus retroflexus 4
Erigeron annuus subsp. annuus 8 Ambrosia artemisiifolia
Helianthus tuberosus 1 Erigeron annuus subsp. annuus 10
Matricaria discoidea 1 Erigeron canadensis 4
Robinia pseudoacacia 1 Solidago canadensis
Xanthium orientale subsp. italicum 5 Livezeni - Ivinesti
Biliuseri 5 Solidago canadensis
Erigeron annuus subsp. annuus 1 Ludus 12
Erigeron canadensis 1 Ambrosia artemisiifolia 6
Parthenocissus inserta 1 Amorpha fruticosa 1
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Location /Species Records Location /Species Records
Robinia pseudoacacia 2 Robinia pseudoacacia 2
Balda 2 Xanthium orientale subsp. italicum 3
Echinocystis lobata 1 Lunca Bradului 2
Xanthium orientale subsp. italicum 1 Impatiens glandulifera 2
Band 4 Midairas 1
Lycium barbarum 1 Erigeron annuus subsp. annuus 1
Robinia pseudoacacia 3 Migherani 8
Batos 8 Erigeron annuus subsp. annuus 3
Echinocystis lobata 1 Reynoutria japonica 2
Erigeron annuus subsp. annuus 2 Robinia pseudoacacia 3
Reynoutria japonica 1 Maioresti 2
Robinia pseudoacacia 2 Helianthus tuberosus 1
Xanthium orientale subsp. italicum 2 Solidago canadensis 1
Beica de Jos 5 Marisesti 1
Helianthus tuberosus 1 Erigeron annuus subsp. annuus 1
Reynoutria japonica 3 Mestera 7
Robinia pseudoacacia 1 Echinocystis lobata 1
Beica de Sus 4 Reynoutria japonica 6
Erigeron annuus subsp. annuus 2 Mica 29
Robinia pseudoacacia 2 Ambrosia artemisiifolia 3
Bereni 5 Erigeron annuus subsp. annuus 9
Erigeron annuus subsp. annuus 1 Helianthus tuberosus 2
Reynoutria japonica 2 Robinia pseudoacacia 1
Robinia pseudoacacia 1 Solidago canadensis 8
Rudbeckia laciniata 1 Xanthium orientale subsp. italicum 6
Berghia 3 Miercurea Nirajului 52
Helianthus tuberosus 1 Amaranthus retroflexus 2
Lycium barbarum 2 Ambrosia artemisiifolia 3
Berghia-Band 2 Armoracia rusticana 1
Erigeron annuus subsp. annuus 1 Echinocystis lobata 1
Robinia pseudoacacia 1 Erigeron annuus subsp. annuus 14
Cross roads of Zau-Sarmas 1 Erigeron canadensis 8
Amaranthus retroflexus 1 Robinia pseudoacacia 3
Bistra Muresului 2 Xanthium orientale subsp. italicum 20
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Location /Species

Records

Location /Species

Records

Ambrosia artemisiifolia

1

Mihesu de Campie

4

Parthenocissus inserta

Ambrosia artemisiifolia

Bogata

Amorpha fruticosa

Lycium barbarum

Echinocystis lobata

Xanthium orientale subsp. italicum

Robinia pseudoacacia

Bozed

Moresti

Ambrosia artemisiifolia

Reynoutria japonica

Erigeron annuus subsp. annuus

Mura Mare

Brancovenesti

Erigeron annuus subsp. annuus

Helianthus tuberosus

Mura Mica

Parthenocissus inserta

Erigeron annuus subsp. annuus

Rudbeckia laciniata

Nazna

Campenita

Erigeron annuus subsp. annuus

Robinia pseudoacacia

Robinia pseudoacacia

Xanthium orientale subsp. italicum

Neagra

Cerghid

Helianthus tuberosus

Helianthus tuberosus

Reynoutria japonica

Solidago canadensis

Neaua

Xanthium orientale subsp. italicum

Erigeron annuus subsp. annuus

Cerghizel

Rudbeckia laciniata

Robinia pseudoacacia

Negrenii de Campie

Solidago canadensis

NN RPN P IPRPINN D IWRP A DIDNMNO|-

Erigeron annuus subsp. annuus

Ceuasu de Campie 14 Erigeron canadensis

Erigeron annuus subsp. annuus 6 Lycium barbarum

Erigeron canadensis 1 Robinia pseudoacacia

Matricaria discoidea 2 Xanthium orientale subsp. italicum
Parthenocissus inserta 1 Nima Raciului

Xanthium orientale subsp. italicum 4 Ambrosia artemisiifolia

Chetani 3 Erigeron annuus subsp. annuus
Ambrosia artemisiifolia 1 Robinia pseudoacacia

Erigeron canadensis 1 Xanthium orientale subsp. italicum
Xanthium orientale subsp. italicum 1 Xanthium strumarium

Chiheru de Jos 5 Odrihei

Reynoutria japonica 3 Acer negundo
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Location /Species Records Location /Species Records
Robinia pseudoacacia 2 Robinia pseudoacacia 1
Chiheru de Sus Solidago canadensis 2
Oxalis corniculata Ogra 16

Robinia pseudoacacia

Ambrosia artemisiifolia

Ciobotani

Erigeron annuus subsp. annuus

Reynoutria japonica

Erigeron canadensis

Cipiu

Helianthus tuberosus

Matricaria discoidea

Xanthium orientale subsp. italicum

about 3 km of lernut

Ormenis

Xanthium orientale subsp. italicum

Xanthium orientale subsp. italicum

Cloasterf

Oroiu

Symphyotrichum lanceolatum

Erigeron annuus subsp. annuus

Coasta Mare

Padureni

Xanthium orientale subsp. italicum

Erigeron annuus subsp. annuus

Comori

Panet

Erigeron annuus subsp. annuus

Erigeron annuus subsp. annuus

Matricaria discoidea

Robinia pseudoacacia

Reynoutria japonica

Paucisoara

Rudbeckia laciniata

Ambrosia artemisiifolia

Coroisanmartin

Xanthium orientale subsp. italicum

Erigeron annuus subsp. annuus

Peris

Lycium barbarum

Erigeron annuus subsp. annuus

Cotus

Matricaria discoidea

Erigeron annuus subsp. annuus

Reynoutria japonica

Criiesti

Petea

Robinia pseudoacacia

Xanthium orientale subsp. italicum

Cristesti

Petelea

Erigeron annuus subsp. annuus

Reynoutria japonica

Cotus

Ambrosia artemisiifolia

Erigeron annuus subsp. annuus

Petelea - Peris

Criiesti

Reynoutria japonica

Robinia pseudoacacia

Petrilaca de Mures - Peris

Cristesti

Erigeron annuus subsp. annuus

Erigeron annuus subsp. annuus
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Location /Species Records Location /Species Records
Cucerdea 12 Robinia pseudoacacia 1
Helianthus tuberosus Pogiceaua
Robinia pseudoacacia Erigeron annuus subsp. annuus
Xanthium orientale subsp. italicum 4 Erigeron canadensis
Cuci 11 Robinia pseudoacacia

Ailanthus altissima

Xanthium orientale subsp. italicum

Ambrosia artemisiifolia

Raciu

Erigeron annuus subsp. annuus

Amaranthus retroflexus

Reynoutria japonica

Ambrosia artemisiifolia

Xanthium orientale subsp. italicum

Erigeron canadensis

Cuci to Orosia

Xanthium orientale subsp. italicum

Amaranthus retroflexus

Raciu - SAnmartin

Ambrosia artemisiifolia

Xanthium orientale subsp. italicum

Erigeron annuus subsp. annuus

Rastolita

Xanthium orientale subsp. italicum

Impatiens glandulifera

Cuci to Petrilaca

Reynoutria japonica

Matricaria discoidea

Recea

Xanthium orientale subsp. italicum

Erigeron canadensis

Cuiesd

Reghin

Erigeron annuus subsp. annuus

Erigeron annuus subsp. annuus

Robinia pseudoacacia

Helianthus tuberosus

Cund

Parthenocissus inserta

Erigeron canadensis

Reynoutria japonica

Robinia pseudoacacia

Solidago canadensis

Deda

Rigmani

Ambrosia artemisiifolia

Rudbeckia laciniata

Galinsoga parviflora

Rosiori

Draculea Bandului

Amorpha fruticosa

Erigeron annuus subsp. annuus

Robinia pseudoacacia

Cucerdea neighbourhoud

Rusii-Munti

Erigeron annuus subsp. annuus

Ambrosia artemisiifolia

Eremieni

Erigeron annuus subsp. annuus

Erigeron annuus subsp. annuus

Erigeron canadensis

Reynoutria japonica
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Sabed
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Location /Species Records Location /Species Records
Eremitu 16 Ailanthus altissima 1
Ambrosia artemisiifolia 3 Ambrosia artemisiifolia 1
Erigeron annuus subsp. annuus 4 Erigeron annuus subsp. annuus 3
Erigeron canadensis 3 Helianthus tuberosus 1
Robinia pseudoacacia 1 Robinia pseudoacacia 1
Rudbeckia laciniata 4 Xanthium orientale subsp. italicum 2
Symphyotrichum lanceolatum 1 Saes 2
Ernei 3 Solidago canadensis 1
Erigeron annuus subsp. annuus 1 Symphyotrichum lanceolatum 1
Erigeron canadensis 1 Salard 11
Solidago canadensis 1 Impatiens glandulifera 8
Fénate 9 Reynoutria japonica 3
Erigeron annuus subsp. annuus 5 Samirghita 3
Erigeron canadensis 1 Acer negundo 1
Lycium barbarum 3 Echinocystis lobata 1
Fanatele Miadarasului 3 Robinia pseudoacacia 1
Robinia pseudoacacia 3 Samarghita - Sdnpaul 9
Fantanele 2 Ailanthus altissima 1
Parthenocissus inserta 2 Datura stramonium 1
Faragiu 3 Helianthus tuberosus 4
Lycium barbarum 1 Robinia pseudoacacia 1
Matricaria discoidea 2 Xanthium orientale subsp. italicum 2
Fitciu 4 Sampetru de Campie 6
Erigeron annuus subsp. annuus 1 Ambrosia artemisiifolia 1
Impatiens parviflora 1 Erigeron canadensis 1
Oenothera biennis 1 Robinia pseudoacacia 1
Oxalis corniculata 1 Xanthium orientale subsp. italicum 3
Foi 2 Sancraiu de Mures 13
Robinia pseudoacacia 1 Amaranthus retroflexus 1
Solidago canadensis 1 Ambrosia artemisiifolia 4
Gaesti 2 Erigeron annuus subsp. annuus 1
Helianthus tuberosus 2 Erigeron canadensis 1
Gilaoaia 7 Reynoutria japonica 1
Impatiens glandulifera 7 Xanthium orientale subsp. italicum 5




52

OROIAN S., SAMARGHITAN M., TANASE C.

Location /Species Records Location /Species Records

Gilesti 48 Sanger 3
Amaranthus retroflexus Helianthus tuberosus 2
Echinocystis lobata 4 Robinia pseudoacacia 1
Erigeron annuus subsp. annuus 22 Sangiorgiu de Mures 1
Erigeron canadensis 8 Parthenocissus inserta 1
Helianthus tuberosus 2 Sangiorgiu de Piadure 2
Xanthium orientale subsp. italicum 10 Erigeron annuus subsp. annuus 1
Gilesti - Tampa 10 Robinia pseudoacacia 1
Erigeron annuus subsp. annuus 4 Séanisor 1
Xanthium orientale subsp. italicum 6 Xanthium orientale subsp. italicum 1
Ginesti 3 Sanpaul 43
Ambrosia artemisiifolia 1 Acer negundo 1
Xanthium orientale subsp. italicum 2 Ailanthus altissima 2
Ginesti-Bigaciu 6 Echinocystis lobata 1
Robinia pseudoacacia 2 Erigeron annuus subsp. annuus 6
Solidago canadensis 4 Erigeron canadensis 10
Ghindari 4 Lycium barbarum

Erigeron canadensis 2 Robinia pseudoacacia 4
Robinia pseudoacacia 1 Xanthium orientale subsp. italicum 16
Rudbeckia laciniata 1 Sansimion 4
Ghindari - Trei Sate 2 Erigeron annuus subsp. annuus 1
Ailanthus altissima 2 Rudbeckia laciniata 3
Glodeni 9 Sariteni 7
Echinocystis lobata 2 Ailanthus altissima 2
Helianthus tuberosus 1 Erigeron annuus subsp. annuus 1
Reynoutria japonica 1 Robinia pseudoacacia 3
Reynoutria sachalinensis 1 Rudbeckia laciniata 1
Reynoutria x bohemica 1 Sarmaisel Gari 4
Rudbeckia laciniata 2 Ambrosia artemisiifolia 2
Symphyotrichum lanceolatum 1 Robinia pseudoacacia 1
Gogan 5 Xanthium orientale subsp. italicum 1
Asclepias syriaca 1 Sarmasu 2
Helianthus tuberosus 1 Ambrosia artemisiifolia 1
Reynoutria japonica 1 Echinocystis lobata 1
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Location /Species Records Location /Species Records
Solidago canadensis 2 Saschiz 6
Goreni 2 Acer negundo 1
Lycium barbarum 1 Echinocystis lobata 1
Robinia pseudoacacia 1 Helianthus tuberosus 2
Grebenisu de Cimpie 2 Reynoutria japonica 1
Robinia pseudoacacia 1 Solidago canadensis 1
Xanthium orientale subsp. italicum 1 Mihai Viteazu 1
Haidareni 3 Ambrosia artemisiifolia 1
Helianthus tuberosus 1 Satu Nou 1
Robinia pseudoacacia 1 Xanthium orientale subsp. italicum 1
Xanthium orientale subsp. italicum 1 Saulia 7
Hirtau 3 Lycium barbarum 1
Erigeron annuus subsp. annuus 3 Robinia pseudoacacia 6
Hetiur 1 Séulia-Zau de Campie 1
Reynoutria japonica 1 Robinia pseudoacacia 1
Hodosa 18 Sausa - Siméarghita 6
Ambrosia artemisiifolia 1 Echinocystis lobata 1
Erigeron annuus subsp. annuus 5 Erigeron annuus subsp. annuus 1
Erigeron canadensis 2 Helianthus tuberosus 2
Solidago canadensis 2 Robinia pseudoacacia 1
Symphyotrichum lanceolatum 7 Symphyotrichum lanceolatum 1
Xanthium orientale subsp. italicum 1 Secireni 5
Iclinzel 4 Ailanthus altissima 1
Robinia pseudoacacia 3 Erigeron annuus subsp. annuus 4
Xanthium orientale subsp. italicum 1 Serbeni 6
Ideciu de Jos 3 Echinocystis lobata 1
Erigeron annuus subsp. annuus 2 Reynoutria japonica 4
Helianthus tuberosus 1 Rudbeckia laciniata 1
Ideciu de Sus 4 Seuca 1
Erigeron annuus subsp. annuus 1 Reynoutria japonica 1
Matricaria discoidea 1 Sighisoara 4
Xanthium strumarium 2 Ambrosia artemisiifolia 1
Idicel Sat 3 Reynoutria japonica 3
Galinsoga parviflora 1 Silea Nirajului 1
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Location /Species Records Location /Species Records
Helianthus decapetalus 2 Erigeron annuus subsp. annuus 1
Idrifaia 4 Sincai 4
Asclepias syriaca 1 Erigeron annuus subsp. annuus 2
Gleditsia triacanthos 1 Robinia pseudoacacia 2
Robinia pseudoacacia 2 Solocma 20
lernut 34 Echinocystis lobata 1
Ambrosia artemisiifolia 1 Erigeron annuus subsp. annuus 4
Amorpha fruticosa 1 Helianthus decapetalus 1
Datura stramonium 1 Helianthus tuberosus 1
Echinocystis lobata 3 Reynoutria japonica 2
Erigeron annuus subsp. annuus 4 Reynoutria x bohemica 1
Erigeron canadensis 2 Robinia pseudoacacia 3
Helianthus tuberosus 11 Rudbeckia laciniata 7
Matricaria discoidea 1 towards Grebenis 2
Robinia pseudoacacia 2 Robinia pseudoacacia 2
Symphyotrichum lanceolatum 2 towards Sariteni 2
Xanthium orientale subsp. italicum 6 Robinia pseudoacacia 2
lernut - Sdlcud 16 towards Saulia 2
Echinocystis lobata 2 Robinia pseudoacacia 2
Erigeron canadensis 4 towards Torba 2
Matricaria discoidea 2 Erigeron annuus subsp. annuus 1
Xanthium orientale subsp. italicum 8 Rudbeckia laciniata 1
iesirea din Coasta Mare 1 Stanceni 5
Xanthium orientale subsp. italicum 1 Echinocystis lobata 2
iesirea din Siausa 5 Reynoutria japonica 2
Amaranthus retroflexus 1 Solidago canadensis 1
Echinocystis lobata 2 Suplac 6
Robinia pseudoacacia 2 Acer negundo 1
llioara 6 Asclepias syriaca 1
Erigeron annuus subsp. annuus 6 Erigeron annuus subsp. annuus 1
in apropierea loc. Santu 1 Helianthus tuberosus 1
Erigeron canadensis 1 Robinia pseudoacacia 1
Berghia - Band 2 Solidago canadensis 1
Robinia pseudoacacia 2 Suseni 1
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Location /Species Records Location /Species Records
Campenita - Sabed 2 Ambrosia artemisiifolia 1
Ambrosia artemisiifolia 1 Targu Mures 15
Robinia pseudoacacia 1 Acer negundo 4
Chirileu - Recea 1 Amaranthus retroflexus 2
Erigeron canadensis 1 Ambrosia artemisiifolia 4
Cipau - Ogra 2 Amorpha fruticosa 1
Helianthus tuberosus 2 Parthenocissus inserta 1
Cotus si Secareni 2 Reynoutria japonica 3
Erigeron annuus subsp. annuus 2 Tarnidveni 19
Cund - Viisoara 3 Ambrosia artemisiifolia 4
Solidago canadensis 2 Parthenocissus inserta 2
Symphyotrichum lanceolatum 1 Robinia pseudoacacia 9
Danes - Santioana 4 Solidago canadensis 4
Asclepias syriaca 1 Taureni 9
Robinia pseudoacacia 1 Amaranthus retroflexus 2
Solidago canadensis 2 Erigeron canadensis 3
Ernei - Singiorgiu de Mures 1 Xanthium orientale subsp. italicum 4
Parthenocissus inserta 1 Teleac 3
Foi - Targu Mures 2 Amaranthus retroflexus 1
Solidago canadensis 1 Erigeron annuus subsp. annuus 2
Xanthium orientale subsp. italicum 1 Tiptelnic 3
Ghindari-Chibed 8 Xanthium orientale subsp. italicum 3
Echinocystis lobata 1 Tofaldu 17
Erigeron annuus subsp. annuus 2 Erigeron annuus subsp. annuus 14
Robinia pseudoacacia 1 Erigeron canadensis 1
Rudbeckia laciniata 4 Lycium barbarum 1
Glodeni -Voivodeni 2 Matricaria discoidea 1
Helianthus tuberosus 2 Tonciu 1
Ideciu - Reghin 1 Xanthium orientale subsp. italicum 1
Helianthus decapetalus 1 Trei Sate 5
Idrifaia - Bahnea 1 Amaranthus retroflexus 1
Asclepias syriaca 1 Erigeron annuus subsp. annuus 1
lernut - Cipau 2 Erigeron canadensis 1
Helianthus tuberosus 2 Reynoutria japonica 1
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Ilieni - Nicolesti 2 Xanthium orientale subsp. italicum 1
Helianthus tuberosus 1 Ungheni 30
Solidago canadensis 1 Amaranthus retroflexus 4
Livezeni - Ivinesti 20 Erigeron annuus subsp. annuus 6
Erigeron annuus subsp. annuus 4 Erigeron canadensis 2
Erigeron canadensis 2 Lycium barbarum 2
Solidago canadensis 14 Reynoutria japonica 1
Miercurea Niraj - Bereni 3 Robinia pseudoacacia 1
Erigeron annuus subsp. annuus 1 Xanthium orientale subsp. italicum 14
Erigeron canadensis 1 Urisiu de Sus 5
Rudbeckia laciniata 1 Erigeron annuus subsp. annuus 3
Neaua - Vidas 2 Robinia pseudoacacia 2
Rudbeckia laciniata 2 Vidas 2
Ogra - Giulus 2 Erigeron annuus subsp. annuus 1
Erigeron annuus subsp. annuus 2 Solidago canadensis 1
Reghin si Beica 3 Vileni - Acatari 1
Erigeron annuus subsp. annuus 1 Robinia pseudoacacia 1
Matricaria discoidea 1 Virgata 37
Robinia pseudoacacia 1 Amaranthus retroflexus 2
Reghin-Dedrad 1 Ambrosia artemisiifolia 1
Robinia pseudoacacia 1 Armoracia rusticana 2
Rosiori - Ludus 3 Erigeron annuus subsp. annuus 8
Robinia pseudoacacia 3 Erigeron canadensis 4
E?&e;élggﬂludicrossroad with 2 Reynoutria japonica 2
Amaranthus retroflexus 1 Symphyotrichum lanceolatum 14
Robinia pseudoacacia 1 Xanthium orientale subsp. italicum 4
Sibed - Campenita 2 Vitava 1
Ambrosia artemisiifolia 2 Erigeron annuus subsp. annuus 1
Sangiorgiu de Pidure - Trei Sate 7 Viforoasa 1
Erigeron annuus subsp. annuus 3 Erigeron annuus subsp. annuus 1
Robinia pseudoacacia 2 Viisoara 5
Rudbeckia laciniata 1 Echinocystis lobata 1
Xanthium orientale subsp. italicum 1 Reynoutria japonica 2
Séantioana - Ormenis 3 Robinia pseudoacacia 1
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Location /Species Records Location /Species Records
Asclepias syriaca 1 Solidago canadensis 1
Solidago canadensis 1 Voivodeni 1
Xanthium orientale subsp. italicum 1 Xanthium orientale subsp. italicum 1
Suseni - Brancovenesti 2 Zagar 2
Ambrosia artemisiifolia 2 Reynoutria japonica 1
Targu Mures - Voiniceni 1 Solidago canadensis 1
Solidago canadensis 1 Zau de Campie 6
Tirniveni - Cucerdea 1 Ambrosia artemisiifolia 2
Robinia pseudoacacia 1 Lycium barbarum 2

Robinia pseudoacacia 2
Total 1204

The taxa and the number of records is shown in Table 1. A number of 31 species
of invasive plants have been identified, of which three species are of European Union
concern, namely: Ailanthus altissima, Asclepias syriaca and Impatiens glandulifera. In
table 2, the families belonging to the invasive species are indicated. The families that
have the highest share of representation are: Compositae (68.18%), Fabaceae (12.29%),
Polygonaceae (6.64%) and Solanaceae (7.40%), and the other families have fewer
representatives.

The analysis of the biological forms of the invasive species in Mures County
(Table 3) reveals the ecological specificity of the ecosystems in this territory. Thus, the
analysis of invasive species according to bioform indicates the high percentage of
therophytes (38.70%) and hemicryptophytes (38.70%), followed by phanerophytes
(22.58%), which are more diversified.

The floristic elements analysis (Table 2) highlights the presence of 22 species of
American origin, 7 originate from Asia, and the other invasive alien species originate
from different regions.
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Table 2. List of invasive species in Mures County and their biological characteristics
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Due to human intervention in nature, invasive plants have negative effects on the
structure and function of ecosystems in the host country (PySek & Richardson 2010)
Thus, of the 31 invasive species, 61.29% species are hemerophytes (introduced by
humans for various purposes, especially ornamental, medicinal, fodder plants and
secondarily escaped from the culture in the spontaneous flora) and 38.70% species are
xenophytes (accidentally introduced).

This study of alien invasive plants also includes some particular aspects related
to the biology of pollination and the dissemination of their fruits and seeds (Table 2)
and their impact on the diversity of native species. The biology of pollination, as well as
the dissemination of diaspores, have a special role in understanding the way of invasion
of these species, as well as information regarding the existing biocoenotic relationships
between the plant components and the pollinating and diaspore dispersal agents (Sirbu
& Oprea 2008). Until the last glaciation, anemophilic species, which did not depend on
pollinators prevailed (Pysek et al. 2012). These invasive species produce a huge amount
of seeds, with a long germination time, which are disseminated over long distances and
can have a high invasive impact on the local flora. In the studied area anemophilic
species represent 22.58% of alien invasive species. Out of these we mention Acer
negundo, Ailanthus altissima, Reynoutria sp., Xanthium sp. etc. Along with the
postglacial climate warming, entomophily broad-ranged, as did ornithochory. Thus 45%
of identified alien invasive plants are entomophilous. In the case of insect-pollinated
plants, we can find impressive insect-attracting techniques and the most astonishing
forms of adaptation. Among the identified alien invasive species 22.58% of them have
more than one type of pollination. For example, entomophily and anemophily are
sometimes combined also with autochory or hydrochory. The autogamous species
represent 6.45% of the identified invasive species. They are those that favored the
survival of some plant populations during the period when the pollinating entomofauna
was rare or even absent. Only one species is anthropophilic (Armoracia rusticana).

Regarding the diaspores dissemination (Table 2), if during the glaciation the
species were almost exclusively anemochores, this study demonstrates that an invasive
species can present more possibilities for the dissemination of diaspores, which also
explains their great power of colonization. For example, Ambrosia artemisiifolia
produces about 3,000-60,000 seeds/ year with a germination power of 10 years (Skalova
et al. 2017), being both barochorous and anthropochorous. Thus, there are invasive
species and subspecies considered exclusively anemochore but sometimes anemochory
can be combined with other types of diaspore dispersion (i.e., Reynoutria japonica
which can be hydrochorous, anemochorous and anthropochorous, or Erigeron annuus
subsp. annuus which is anthropochorous, anemochorous and hydrochorous). In many
cases, seed dispersal is also influenced by geo-climatic conditions.

The analysis of the ecological categories of the alien invasive species in Mures
County (Table 3) reveals the ecological specificity of the ecosystems in this territory, in
the context of the complex local pedo-climatic factors. The Ellenberg indices (light,
temperature, humidity, soil reaction, and nutrients) in close interaction between them
and also in close connection with the edaphic and vegetation elements were taken into
account.

The analysis of the distribution of the studied species according to the photic
regime indicates the predominance of heliophilous species (70.96%), followed by
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meso-heliophilous (16.12%), extreme-heliophilous (9.67%) and 3.22% meso-heliophobic.
In terms of temperature, 54.83% of invasive species are thermophilous, followed by
mega-thermophilous (25.80%), meso-thermophilous (12.90%), and eurytherms (6.45%
each). The analysis of invasive species considering the humidity factor, highlights the
predominance of mesophilous (54.83%), meso-xerophilous (25.80%), meso-hygrophilous
(16.12%), and 3.22% xerophilous species. From the point of view of soil reaction, we
note that the largest share is held by euryacidophilic species (45.16%), moderately
acidophilic (41.93%), followed by neutrophilous (9.67%), and a weakly-strongly
acidophilic species (3.22%).

Invasive species were also studied from the point of view of their adaptation to
the content of nutrients in the soil. Thus, depending on soil trophicity, the most
numerous species are eutrophic (40%), mesotrophic (33.33%), oligotrophic (10%),
extremely eutrophic, and oligomesotrophic (6.66% for each) and one eurytrophic
species (3.33%).

Since the number of localities where the invasive species were identified is very
high, we mention the invasive species with the highest frequencies: Erigeron annuus
subsp. anuus (248 points), Xanthium orientale subsp. italicum (201 records), Robinia
pseudoacacia (142 records), Solidago canadensis (83 records), Erigeron canadensis and
Reynoutria japonica (each with 74 records), Ambrosia artemisiifolia (67 records), etc.

Analyzing the size of the populations (Table 4), we find that the best-established
populations, with high density and coverage, populations with a number of 100-500
individuals and >500 individuals are those of Ambrosia artemisiifolia that form long
strips (more kilometers length) along the railways and roadsides. The species Xanthium
orientale subsp. italicum achieve populations of 100-500 individuals and >500 in
numerous records, settling in very diverse habitats, such as: abandoned or cultivated
agricultural land, abandoned meadows, river meadows or roadsides. Erigeron annuus
subsp. annuus and Erigeron canadensis form very large populations on abandoned
farmland or abandoned ruderalized grasslands. Also, Solidago canadensis reach large
populations of 100-500 and >500 individuals at the expense of natural and semi-natural
communities, invading grasslands and abandoned agricultural lands, river meadows,
and roadsides. The invasion of the species Reynoutria japonica represents a severe
threat to riparian plant communities, stretching on large surfaces along watercourses,
and causing major imbalances in vegetation due to their monospecific communities. The
increase in the speed of invasion of the species Helianthus tuberosus and Impatiens
glandulifera on huge areas has as a consequence the decline of the native species. Also
with high coverage are the species: Rudbeckia laciniata and Symphyotrichum
lanceolatum which in certain points create monodominant coenoses.

Table 5 emphasizes the habitats where the invasive species were recorded. For
the habitat types was used the EUNIS habitat classification (EEA, 2021). In some of the
observation points up to 4-6 alien invasive species were identified, grouped in the same
type of habitat. These are habitats generally subject to human impact, roadsides, fallow
fields, abandoned lands, and crops. These alien invasive species have a high negative
impact on the biodiversity of those habitats. They cause the impoverishment of the soil
in water, and nutrients, which in some cases leads to a decrease in productivity and
finally the elimination of the native flora, and the rapid degradation of the ecosystem.



63

Contributions to the identification of hotspots of invasion of alien plant species in Mures County

dentified in Mures County

ien invasive species i

Table 3. Ecological categories of al

owydonnos | aydoproe-jeiopow snoprydois Ay sniydowroyy-eSour snopydoyay 1 vaafipnpun)3 suayvduy
: : : - osout : -osow
srydonosowr anydoproenmna mzo_Emommwmw snofrydouriayy snojydoryay H SNS042qN) SNYIUDIIDE]
owydonna arydoproenma m:omﬁwwwoax snoqydouroy) snoqrydorjoy H snypjadpoap snyjuvija iy
omydonosow | ofydoproe-jeropow wsomagmugwwm snopydouray) snoqrydorjoy WUd SOYIUDIDLY DISIIPI]IL)
omydonnas | oqydoproe -jeropour msozamo.ﬁwmwﬁ snyiydowray)-e3awr snofydorfay 1 vuo]fiaavd p3osuipr)
oydonna orydoproeAmna msomamo.ﬁwmww sn[iydowroyy-eSour snofrydorjoy 1 SISUDPDUDD UOADSLAT]
j snojiydourioyy snnuup
orgdonosawodijo | oydopioe -jeropowr —osaul snoyrydouriayy snofydorjay HL -dsqns snnuuD uo4dSLLT
omydonosaw oniydonnou SBEMMMM snoqydouroy) snofrydorjoy 1 ppqo] sysdoouryd5
omydonns | oydoproe -jeropouwr mzo::mommww snyiydowray)-e3ow snojydoryay 1 WNIUOWD.A]S DANID(]
orydonosowogijo | opydopioe -jeropowr msozsmo.ﬁwmwﬁ snoyrydouriotyy snofydorfay H vovLds svidajosy
orydonne wonxo arydoproeAmo wzomsmo“mww sno[ydourio-osow snofydoryay H DUDIISIA DIDDAOULLY
omydonosowr | aqydopioe-jeropour snofrydoIax snofrydourioyy snofiydorfay NUd vsooynf vydiowl
oiydono3ijo arydoproeAmo m:SEMMMM snoyrydourioy mzo:MMMMMM L D1]Of11S1UDLID DISOAQUIY
srqdoxns wonxs opydoproe£ms msozamowmwmw sumsyyESouw mso:mMMMMM L SNXalf04)2.4 SNYIUDADULY
- snojydourioyy snofydorfay
omydonosowr | oqydopioe -jeiopow —osau snopydowoy) —orau Wud DUISSI]D SNYIUD]T
omydonosowr | aqydoproe-jeropour mzo::mommwmw snojrydouriayy snojydorjay Wud opundau 422f
N : 1 L 1 suriojorg exeJ,

SILI033) ) [BIIF0[00




OROIAN S., SAMARGHITAN M., TANASE C.

64

‘sojAydoroueyd-y4 s91Aydoa3-n sajAydoroyruay-H |, ‘se1fydoydAoruay-H s93AydoIoy)- I :swIof 91 :puddary

oiydonozow oniydoproerno mso_EmoM“MH snyiydowIay)-osow snojiydorjoy 1 WNLIDUWNALS WNIYIUDY
omdoxno8ifo o[rydoproetma %o_s%wwmw snoprydowayy snoprydoray L &shmﬁwwﬁw
orgdonno anrydoproerins mzo_Emo.HMMwH snofrydourioyy snojrydorfay H Sx&“ﬂﬁﬁwwﬂw‘m
omydonna arydoproerma mzomaa.oowmm snofiydourtoylAms snofrydorjoy H s1suapoupd 030p1j0g
orgdonna orrydoproerna mzo_&wwmww snojrydourioy} snoyiydorfoy H DIPIUIOD] DIYI2GPNY
orgdonne orrydoproerna mzo_ﬁwm%w snojrydourioy} m:o::mwmmm WUd provovopnasd v1u1qoy
omydonna | oqydoproe-jeropowr msoman.wﬂmmu%ﬁm snyiydouoy)-eSow snofiydorjoy HD D21UYOQq X DLNOULDY
orydonna orrydonnou mso::mﬂw@%as snojrydourioy} snojydorjay HD 5t nMMWMMMM%M
omydonna | oydoproe-jerdpour mzo_Emwﬁmwﬂw sniydowroy-eSow snofrydorjoy HD porodpl vLynouldsy
omydomnosaw | oydoproe-jerapour mso_Emo.-.MMwH snoprydouriay) mso::wﬁwmwm 'TYd D]12SUL SNSSIDOUDYJAD J
smydonosaw arydoproeLnd mzo:mmmww QULIOILIND snofydorjoy H DIDJNIIUL0D SDX()
- orydoproe ySiy mzo_E.wM%H QULId)OZAW snoyiydorjoy 1 S1UU1G DADYIOUD()

oiydonna ariydonnou mso_EMM%M snyiydowroy)-eSow snojiydorjoy 1 D2P10DSIP DLIDILUDI
oiydonodio | oqydoproe-jeropowt mso_EmoMMwH snojrydourioy} mso:.:qﬁwwmvumm NUd WnApgang wnidA
omydonosawr arydoproernd mzo_Emwﬁwaﬂw QULIS}OZOW 2qOjoI[ay-0saur 1 vaojfiaivd suanypduy

ol | i €L 1 surLioyorg BXe ],

SALI0G3) k) [€II30[00]




65

Contributions to the identification of hotspots of invasion of alien plant species in Mures County

Table 4. Population size for invasive species in Mures County
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Table 5. Types of habitats where invasive plants registered in Mureg County occur

Taxa Habitat type Taxa Habitat type
Acer negundo E5.1, F.9,J4.3,J2.51 | Impatiens parviflora E5.4
Ailanthus altissima | G5.1, E5.1 Lycium barbarum J4.2,J2.51

Amaranthus E2.13, X25, E.5.13, Matricaria discoidea J4.2,C3.2111, E5.1,

retroflexus J4.2,)4.3 11

Ambrc_)s_l_a . J4.3,J4.2,11, E5.13, Oenothera biennis 12.21

artemisiifolia E5.1

Amorpha fruticosa JG41§3, J4.1,34.2, Oxalis corniculata E5.1

Armoracia Parthenocissus

rusticana X25,14.2 inserta J2.51,J4.2
J4,J4.2,E2.2, G1.1,

Asclepias syriaca 11.5,J4.2, F9 Reynoutria japonica G1.11, E5.1, F9.35,
E1.5

. Reynoutria
Datura stramonium | 1.1, E.5.13 sachalinensis F9.35
. . J4.2,11.53, E5.1, Reynoutria x
Echinocystis lobata G111, G1.1112 bohemica F9.35
11.53, E5.13, J4.2,
Erigeron annuus E5.1, E2.2, E2.13, Robinia G1.C3,G5.1, J4.2,

subsp. annuus J1.2, E5.1, X25, pseudoacacia G1.1,1,F9
C3.2,E2.13
. G1.11, J4.2, 1.1.53,
Erigeron. ES.L1,11.5, J4.2, Rudbeckia laciniata | E2.2, C3.2111, F9,
canadensis E2.1,12.3, E5.1 E51
Galinsoga . . J6.1,E5.1,J4.2, 115,
parviflora J4.3, E2.2 Solidago canadensis E2.13. G111, F9
- . J4.2,E5.1,J1.2,
C3.2111, F9.35
. . . 11.5, 1.1, 11.1, J4.3,
P P ES5.1, F9,
Helianthus E5.1,E2.2,J4.2, 1,
11.5, E5.1, J5.3, G1.1, | Xanthium strumarium | E5.1, 11.5
tuberosus
G1.11
Impatiens G1.11 (A10-A36),
glandulifera J4.2,11.5
Conclusions

The study contributes to the knowledge of hotspots for alien species in Mures
County. These are areas with a large number of invasive species or those where their
abundance-dominance is very high and produces a major impact on native vegetation.
The results of the research also represent a contribution to a better knowledge of the
chorology of invasive alien plant species in Mures County.

Our study analyzed 1204 records made in 168 locations in Mures County and 31
species of invasive alien plants were identified, of which three species are of concern
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for the European Union, namely: Asclepias syriaca, Ailanthus altissima, and Impatiens
glandulifera. Impatiens glandulifera is frequent and with high abundance-dominance in
habitats from Natural Park Defileul Muresului Superior, one of the largest protected
areas in Mures County.

The species with the highest frequencies are Erigeron annuus subsp. annuus,
Xanthium orientale subsp. italicum, Robinia pseudoacacia, Solidago canadensis,
Erigeron canadensis, Reynoutria japonica, and Ambrosia artemisiifolia.

Considering the size of the populations the most established populations, with
high density and coverage, counting up to over 500 individuals are those of the species:
Ambrosia artemisiifolia, Xanthium orientale subsp. italicum, Erigeron annuus subsp.
annuus, Erigeron canadensis, Solidago canadensis, etc. These species develop large
populations, sometimes in wide areas, having a highly negative impact on natural and
semi-natural communities, invading grasslands and abandoned crops, river meadows,
roadsides, etc.

The study represents a basis for future research, necessary to establish and apply
adequate management to monitor and control the spread of these invasive species.
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