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Abstract
GRIGORESCU, I., Kucsicsa, G., DuMITRASCU, M., DOROFTEL, M., 2020. Invasive terrestrial plant species in the
Romanian protected areas. A review of the geographical aspects. Folia Oecologica, 47 (2): 168—-177.

Geographical factors play an essential role in the occurrence and spread of invasive species worldwide, and
their particular analysis at regional and local scales becomes important in understanding species development
patterns. The present paper discusses the relationships between some key geographical factors and the Inva-
sive Terrestrial Plant Species (ITPS) distribution, and their environmental implications in a few protected are-
as in Romania. The authors focused their attention on three of the foremost invaders (i.e. Amorpha fruticosa,
Ailanthus altissima and Fallopia japonica) making use of the information provided by the scientific literature
and some illustrative examples developed in the framework of the FP7 enviroGRIDS project. The study is ai-
med to increase the knowledge of the ITPS and, specifically, to contribute to the geographical understanding
of the role played by the driving factors in their distribution and spread in various habitats and ecosystems.
The results will further support the control efforts in protected areas where, often, valuable native species are

at risk of being replaced by non-native species.

Keywords

geographical factors, Invasive Terrestrial Plant Species (ITPS), national/natural parks, potential distribution

Introduction

Over the last decades, the world has witnessed unpreced-
ented transformations driven by a variety of socio-eco-
nomic and spatial process (e.g. population growth, urban
expansion, land use/cover changes) leading to habitats
fragmentation, a decline of ecosystem services, biodivers-
ity loss etc. One major consequence of these complex
global environmental changes is the progressive spread
of invasive species beyond natural geographic barriers
(DumiTrAsCU and GRIGORESCU, 2016).

The likelihood of species to be introduced, established,
and then spread (the introduction—naturalization—invasion
continuum) is affected by a variety of factors which also
includes geographical, ecological, socio-economic drivers
(RicHARDSON and PYSEK, 2012; RoJAS-SANDOVAL et al.,
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2017). According to the pan-European project DAISIE
(www.europe-aliens.org), which provided the most com-
prehensive image of the biological invasions in Europe
(LAMBDON et al., 2008), a total of 12,000 non-native spe-
cies were recorded, which is most probably an underesti-
mation of the real figures (GALLARDO, 2014). The invasive
species have continuously spread and become success-
fully established throughout Europe, causing major en-
vironmental and socio-economic damages (PysEk and
HurLMmE 2005; LAMBDON et al., 2008; ViLLA et al., 2011).
Thus, apart from the general threat posed to native flora,
in protected areas, in particular, biological invasions are
disturbing drivers for ecosystem functioning, as well as for
species, species communities or habitats (DE POORTER et
al., 2007).
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Studies on invasive plant species have often relied on
regional or country-level studies which have generally
focused on species biological characteristics, inventories
or records. However, the literature also provides relevant
research which considers the role of some large-scale geo-
graphical factors in explaining the occurrence and spread
of Invasive Terrestrial Plant Species (ITPS). LAMBDON et
al. (2008) consider climate, geographical and economic
factors essential in determining the level of invasion.
There are studies considering the importance of more
specific habitat characteristics (e.g. geomorphology, water
chemistry and vegetation) as important driving forces of
invasive species, especially at regional scales (Loo et al.,
2009).

The establishment and spread of invasive species can
be influenced by a variety of factors (UNDERWOOD et al.,
2004), which include the interaction of multiple environ-
mental factors. Relief features (hypsometry, fragmenta-
tion, slope exposure and declivity) are either favourable
or restrictive driving forces for species’ development,
ultimately leading to the differentiation of other natural
factors (e.g. climate, soils, vegetation) (GRIGORESCU et
al., 2016b). Climate conditions (e.g. temperature, precipi-
tation) are considered major constraints to species’ distri-
bution at the global scale (Humans and GRAHAM, 2006;
MokaNY and FERRIER, 2010; GALLARDO, 2014), although,
at regional and local scales it has been proved species’
high adaptation capabilities (PEARMAN et al., 2008). They
often tolerate disturbed sites, establishing in areas affected
by such as drought, fire or floods (Mack and D’ ANTONIO,
1998; GRIGORESCU et al., 2016b). Rivers are considered
natural vectors and dispersal factors enabling the spread
of invasive species (FENEsI et al., 2009), while wetlands
are becoming niches that favour the penetration of inva-
sive species driven by the regular hydrological imbalances
(floods) that destroy the riparian vegetation (GRIGORESCU
et al., 2016b,c).

Human activities can influence the penetration and
establishment of invasive species through their introduc-
tion as ornamental trees in parks, gardens or forest plan-
tations and anti-erosion protective belts, as well as the
disturbances caused by the related impacts on various
ecosystems: e.g. agriculture via land fragmentation, agri-
cultural pollution, land abandonment; forest exploitation,
habitat fragmentation and land degradation; overgrazing
through land degradation and biodiversity loss etc. All of
the above creating empty niches to be invaded by inva-
sive species. Moreover, socio-economic activities, such
as transport, trade and tourism, are directly connected to
the introduction pathways and eventually the establish-
ment and spread of invasive species. More exactly, sea
ports and the related infrastructure are important gateways
for invasive species; roads, railways and canals are also
potential corridors along which invasive species spread
(HuLMmE, 2009). These transport infrastructures are con-
sidered highly disturbed areas per se, thus providing fa-
vourable environments where invasive species can set and
increase in abundance (Bax et al., 2003). Some authors
associate socio-economic factors to a state of vulnerability
of ecosystems enhanced by the high population densities,

extended use of ecosystems and habitat degradation (GAL-
LARDO, 2014). As a result, invasive species have proven
their capacities to increase their rates of invasion in highly
dense areas (PYSEK et al., 2010) and areas with an excess
of nutrients derived from human activities (GALLARDO,
2014), thus successfully adapting to degraded and sensi-
tive ecosystems.

Since the invasive species have become biological
hazards with significant impacts on forest ecosystems and
agricultural lands, the present paper is aiming to (1) high-
light the role of some biophysical and anthropogenic fac-
tors in their distribution, (2) to assess some environmental
implications and (3) to explore the modelling approaches
of their potential distribution based on illustrative ex-
amples investigate by the authors and using the informa-
tion provided by the scientific literature.

ITPS in the Romanian protected areas

In Romania, from the beginning of 18th century when
the first invasive species were signalled, the literature has
been enlarged continuously by numerous works providing
essential information on the systematic, taxonomic and
floristic research synthesised by ANASTASIU and NEGREAN
(2005); SAvuLescu (1952-1972), CiocARLAN (1988—
1990, 2000, 2009), SirRBU et al. (2011, 2012), OPREA et al.
(2011, 2012), SirBu and OPREA (2013). The latest records
on the invasive flora of Romania referred to 671 species,
of which 112 are considered genuine invasive owing to
their high adaptive capacity, ability to spread in nature and
the negative impacts on biodiversity and human health
(SirBU and OPREA, 2011; SirBU et al., 2016a). Acknow-
ledging the magnitude of the (potential) impacts ITPS
have on protected areas, recent studies have turned their
attention to the assessment of invasive species in Natura
2000 sites and large protected areas focusing on complex
evaluations (e.g. origin and geographic distribution, biol-
ogy, habitat description) (DumITRASCU et al., 2011, 2012,
2014; DumiTrRASCU and GRIGORESCU, 2016; GRIGORESCU
et al., 2016b; NICULESCU et al., 2016; SAMARGHITAN et
al.,, 2018); chorology and ecology (DoOROFTEL, 2009a,
b); biological indicators (DOROFTEI et al., 2016); climate
change-related impacts (DOROFTEI and ANASTASIU, 2014);
modelling the potential distribution (Kucsicsa et al., 2013,
2016, 2018; GRIGORESCU et al., 2016a, c). Thus, among all
analysed ITPS in the Romanian protected areas, ten have
been identified as the most widespread, of which the most
studied were Amorpha fruticosa, Ailanthus altissima, Acer
negundo, Fallopia japonica and Impatiens glandulifera
(DumiTrASCU and GRIGORESCU, 2016).

In 2016, the results of the FP7 project enviroGRIDS
(Building Capacity for a Black Sea Catchment Obser-
vation and Assessment System supporting Sustainable
Development; www.envirogrids.net) were assembled in
a synthesis book focused on the assessment of the main
invasive plant species in Romanian protected areas. This
book was a first geographical synthesis to connect species
with the natural and human-induced conditions in various
habitat types (DumiTRASCU and GRIGORESCU, 2016) which
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also opened up a new road for the development of a GIS-
based methodology aimed at modelling the areas with dif-
ferent potential distribution based on species frequency in
relation to specific explanatory factors.

In the present study, three of the key invaders in pro-
tected areas are analysed: Amorpha fruticosa in Danube
Delta Biosphere Reserve, Mures Floodplain and Comana
Natural Parks; Ailanthus altissima in Macin Mountain Na-
tional Park and Danube Delta Biosphere Reserve; Fallopia
Jjaponica in Maramures Mountains Natural Park, Mures
Floodplain Natural Park and Rodna Mountains National
Park (Fig. 1).

Amorpha fruticosa (the desert false indigo or the in-
digo bush) is a species that originates in the south-eastern
part of North America. It was introduced in Romania in
the first half of the 20th century for decorative purposes
and the protection of degraded land (with Salix). Shortly,
A. fruticosa breaks through the natural Populus and Salix
forests along the Danube River. At the end of the 20th cen-
tury, the species becomes invasive, increasing widening its
habitat over extended areas (STANESCU et al., 1997).

Species main preference for wetland habitats (e.g. pop-
lar or willow galleries, almond willow-osier scrubs, water-
fringing reedbeds, riverine and lakeshore scrubs) has been
systematically proven by the investigations carried out
in Danube Floodplain and Danube Delta by ANASTASIU

and NEGREAN (2005), ANastasiu et al. (2008), DiHORU
(2004), DoroFTEI (2009a, b), DuMITRASCU et al. (2014),
in Comana Natural Park by DumiTrRASCU et al. (2011)
or in Mures Floodplain Natural Park by Kucsicsa et al.
(2018). Species preference for water proximity (Fig. 2a,
b) and alluvial soils has been particularly demonstrated by
the field surveys carried out by the authors. However, in
other stands 4. fruticosa was found to be highly adapted
to the sylvosteppe soils characterised by reduced soil
moisture, as shown by the studies carried out in Comana
Natural Park where it largely spreads over reddish-brown
soils with loam clay texture enriched in nitrogen, po-
tassium and phosphorus. Overall, these findings prove
species high adaptability to various environments. Due
to the soil enrichment in organic matter, the specie was
found in eutrophic ponds alongside reed species (Phrag-
mites communis) slowly trying to substitute them, but also
along main transport routes in relation to the spoiled soils
(Dumitrascu et al., 2011; DumMiTRASCU et al., 2014). The
species occurrence also suggest its invasive potential on
meadows and bushes (SARATEANU, 2010), pastures (Fig.
2¢) and along the edges of arable lands (mainly aban-
doned, non-used) (Kucsicsa et al., 2018). Large areas cov-
ered with A4. fruticosa were also identified in the proximity
of transport routes, including railways (ANASTASIU et al.,
2008; DumiTrASCU et al., 2013; DuMITRASCU et al., 2014;
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Fig. 1. Location of the analysed protected areas and the occurrence of ITPS. Authors’ own elaboration using the GIS data
provided by the Ministry of Environment, Water and Forests.
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Fig. 2. A. fruticosa occurring along water bodies — (a) Danube Delta Biosphere Reserve, (b) Comana Natural Park;

in pastures — (c) Comana Natural Park; along railway line — (d) Comana Natural Park; next to forest road — (¢) Mures
Floodplain Natural Park; and at forests outskirts — (f) Comana Natural Park. Photo by authors.

Kucsicsa et al., 2018) (Fig. 2d), these constituting excel-
lent ways of introduction/dissemination and sources of
contamination providing a favourable environment for its
persistence (MARIAN et al., 2010; DuMITRASCU et al., 2011;
Kucsicsa et al., 2018). In the Mures Floodplain Natural
Park, field investigations revealed that 68% of the mapped
species are located in the first 0.1 km and 91% in the first
0.2km to transport network (Kucsicsa et al., 2018).

A. fruticosa is a light-loving species, mainly de-
veloping on sunny slopes with southern, south-eastern
and south-western orientation (DUMITRASCU et al., 2011).
Therefore, compact forests represent a limiting factor, the
species was mainly spotted in forest glades and also along
the forest roads (Fig. 2e), or at the contact between for-
ested areas and arable lands (Kucsicsa et al., 2018) and in
shrubs areas developed at forests outskirts (DUMITRASCU et
al., 2011) (Fig. 2f).

Ailanthus altissima (tree of heaven) is a deciduous
tree native to China, widely introduced into Europe in the
second half of the 18th century as an ornamental plant
(SirBU and OPREA, 2011), especially in the Mediterranean
basin (TRAVESET et al., 2008). In Romania, the species was
introduced as an ornamental tree, and for protection of de-

graded and inclined terrains (SiRBU and OPREA, 2011). At
present, the species is found in all the regions of the coun-
try, generally thriving in disturbed habitats, along roads
and railways, in fallow grounds, ruderal places and debris
deposits, dry meadows in steppe and forest-steppe areas,
in forest edges or on riverbanks. In the invaded habitats it
tends to form mono-dominant dense clusters, difficult to
remove due to its high capacity of vegetative reproduction
by means of sprouts, thus displacing the native vegetation
(SirBu et al., 2016a). The field surveys on 4. altissima oc-
currence in Macin Mountains National Park indicate that
the species largely occurs in the grassland ecosystems and
rocky areas (Fig. 3). The soil physicochemical properties
have shown a particular influence on species development
since it generally prefers some specific soil types (litosoils
and kastanozeoms) and textures (loamy and clay loam)
with high mineral content, thus proving species’ adapta-
tion to spoiled and degraded terrains soils (DUMITRASCU et
al., 2011; 2012; GRIGORESCU et al., 2016a). Local topog-
raphy has a particular influence on A. altissima develop-
ment, the analysed frequency in relation to the slopes’ ex-
posure in Mécin Mountains National Park indicating high
preference (94.4%) for the shinny and semi-shinny slopes

Fig. 3. A. altissima occurrence in Macin Mountains National Park. Photo by authors.
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(GRIGORESCU et al., 2016a). Furthermore, the species also
ranks among the most abundant invasive species in Dan-
ube Delta Biosphere Reserve where it is regularly found
around lakes and river banks and in localities (DOROFTEIL,
2009b; DoROFTEI and ANASTASIU, 2014).

Fallopia japonica (the Japanese knotweed), a.k.a.
Polygonum cuspidatum or Reynoutria japonica is a herb-
aceous perennial plant native to eastern Asia. In the 19th
century, the species was introduced into the United States
of America and Europe (Pysek, 2009; AGUILERA et al.,
2010). As shown by the field surveys carried out in Mures
Floodplain Natural Park, Rodna Mountain National Park
and Maramures Mountains Natural Park (DUMITRASCU et
al., 2012; Kucsicsa et al., 2016), F japonica has a pref-
erence for floodplains, riverbanks and open areas (free
of coexisting species) (Fig. 4). The authors have noticed
a higher dependency of the species to the fluvisols located
in the floodplains of the main rivers rather than to the hyp-
sometry or declivity. According to the relief characteris-
tics, a high preference for shaded and semi-shaded habitats
unfolded at lower altitudes of under 600 m (almost 100%),
and slope declivities of <5° (over 70%) were found. Be-
sides, the investigated plant communities of F. japonica
in Mures Floodplain Natural Park identified the species in
riparian forests and shrubs developed close to the Mures
River. Among these, the main habitat type identified was
Fraxino danubialis-Ulmetum, a rather dense association
with 80% vegetation coverage, of which over 35% was
represented by the Japanese knotweed (DOROFTEI et al.,
2016).

ITPS occurrence and environmental implications

ITPS may have serious environmental implications af-
fecting both biotic and abiotic components of ecosystems,
disturbing its structure and function (CHARLES and DUKES,
2006), bringing in substantial costs to agriculture, forest
and human health (SirRBU et al., 2016a), and decreasing
suitability of the soil for native species (CALLAWAY and Ri-
DENOUR, 2004). These can become crucial, especially in
protected areas, where risk on the native or endangered
species can increase and therefore, biodiversity loss and
soil degradation are expected.

A. fruticosa is considered a weak competitor in forests
ecosystems because it is usually excluded by tree species

(MAGYAR, 1960). However, due to its fast growth, shad-
ing and probably its allelopathic effects (ELaAkowICH and
WOOTEN, 1995) and nitrogen-fixing ability (WANG et al.,
1999), it can significantly affect grasslands (SZIGETVARI,
2002). Our field-investigation demonstrate its invasive po-
tential on pasturelands (Fig. 5a), but also on arable lands
and especially forests outskirts (Fig. 5b, ¢), disturbing pas-
toral and agricultural activities and strongly limiting natur-
al re-growth of native forest species. Furthermore, its high
adaptability to a variety of environments is also demon-
strated by its preference for metal-contaminated soils, es-
pecially on tailing ponds as pioneer species together with
other fast-growing non-native and native species (MARIAN
et al., 2010). Hence, the soil sampling carried in selected
perimeters with A. fruticosa versus perimeters without A.
fruticosa in different habitats included in protected areas
revealed significant differences in heavy metals (DOROFTEI
etal., 2016). For example, the investigations carried out in
the Danube Delta Biosphere Reserve revealed that Ni ex-
ceeds with about 44 mg kg™, Cr with 35mg kg™, Zn with
15mg kg!, Cu with 4mg kg and Pb with 3mg kg in
samples collected from perimeters with A. fruticosa com-
paring to samples from the perimeters without A. fruticosa.

A. altissima has high invasive potential to estab-
lish into degraded sites disturbed by natural events, i.e.
drought, storms, insects infestations, forest fires (TRIFILO
et al., 2004; DitoMaso et al., 2006) or man-made activ-
ities, i.e. railroad embankments, waste grounds (FERET,
1985) where can threaten biodiversity and alter the invad-
ed ecosystems (VILA et al., 2006; BADALAMENTI and LA
MANTIA, 2013). Our research in Méacin Mountains Nation-
al Park revealed the excellent ability of the A. altissima to
establish in different environmental conditions, its spread-
ing and growth capacity increasing even on rocky areas
(Fig. 5d) and abandoned agricultural lands (Fig. 5¢). Be-
sides, continuous transformation of natural ecosystems by
human activity that determined replacement of primeval
forest and sylvo-steppe vegetation with secondary mead-
ows and scrub associations had led to species invasions in
many areas in the southern and south-eastern Romania. In
such modified habitats, 4. altissima associations have also
been identified in Comana Natural Park (GRIGOREsCU et
al., 2016c¢).

F. japonica is also known for its capacity to tolerate
a variety of natural and disturbed environments (e.g. rail-
road tracks, roadsides). The species is broadly regarded as

Mountains Natural Park (c). Photo by authors.
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Fig. 5. A. fruticosa occurring on pastures — (a) Comana Natural Park and forests outskirts — (b) Comana Natural Park, (c)
Mures Floodplain Natural Parks. A. altissima tendency to spread on rocky areas — (d) Macin Mountains National Pak and
abandoned arable lands — (e) Macin Mountains National Pak. F. japonica occurring along the asphalted road — (i) Maramures
Mountains Natural Park, riverbanks — (g) Maramures Mountains Natural Park and inside the settlements — (h) Maramures
Mountains Natural Park. The stems density — (i) Maramures Mountains Natural Park. Photo by authors.

one of the most invasive plant species in Europe (LAMB-
DON et al., 2008) especially due to its high capacity of gen-
erating huge amounts of rhizomes that often cause dam-
age to riverbanks, penetrating and displacing foundations
and drainage works (BEERLING, 1991). Its strong root with
a high penetrating capacity even on long lengths can be-
come a real problem not only in the Maramures Mountain
Natural Park, but also in many other areas from the Car-
pathian Mountains and hilly regions, where the high oc-
currence along with the transport infrastructure (Fig. 5f),
riverbanks (Fig. 5g) or inside the settlements (Fig. 5h) can
affect the asphalted roads, buildings and agricultural lands.
At the same time, it is widely recognized that this species
forms dense patches, significantly reducing the diversity
of native species, shading up other plants and slowing
nutrient cycling (AGUILERA et al., 2010). Our assessment
in Maramures Mountain Natural Park (along the Ruscova
and Viseu floodplains) confirmed high extension capacity
by developing density of individual stems (Fig. 5i) up to
50/sq.m. (DuMITRASCU et al., 2012), thus causing signifi-
cant limitation in native species development in the area.
In protected areas, in particular, species’ location in
relation to management areas (zoning) is important, espe-
cially when analysing the impact on native or endangered

species and developing eradication measures. Thus, in the
mapped areas, the high shares of A. altissima in Macin
Mountains National Park (GRIGORESCU et al., 2016a) and
A. fruticosa in Comana Natural Park (GRIGORESCU et al.,
2016c¢) found in the totally protected area suggest signifi-
cant susceptibility to invasion in the important habitats
and critical ecosystems. Under these circumstances, con-
tinued monitoring and comprehensive studies on the spe-
cies characteristics and occurrence, on the one hand, and
developing appropriate eradication and control methods,
on the other, are highly recommended in order to preserve
essential ecosystems and specific habitats for the native
species.

Modelling ITPS occurrence in relation to their driving
factors

Given that limited resources are available for the control of
invasive plant species (GOSLEE et al. 2006), the modelling
of ITPS potential distribution based on the mapped occur-
rence and key driving factors can provide a useful tool for
investigating its potential occurrence at different spatial
scales. Hence, species distribution models attempt to pro-
vide detailed spatial data in order to increase the capacity
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Fig. 6. Samples maps illustrating the potential distribution of A. fruticosa in Comana Natural Park (a), 4. altissima in
Macin Mountains National Park (b) and F. japonica in Maramures Mountains Natural Park (c), based on its frequency in
the analysed driving factors, and the calculated probability of A. fruticosa occurrence in Mures Floodplain Natural Park
(d), based on the relationship between the species and its driving factors, estimated empirically by using binary logistic
regression. Authors’ own elaboration.

control and monitoring in sensitive areas and to implement
appropriate planning strategies for the limitation and eradi-
cation. The integrated interdisciplinary studies carried out
within FP7 enviroGRIDS project opened up a new road
for the development of a GIS-based methodology aimed
to analyse and model the suitability areas at different scale
for the terrestrial invasive species in Romania. Thus, based
on the ITPS frequency in relation to different natural and
human-induced conditions (e.g. relief-related local topog-
raphy, soil characteristics, land-use/cover pattern or prox-
imity to water bodies and transport infrastructure) simple
spatial models were developed and applied in order to esti-
mate potential distribution of 4. fruticosa (DUMITRASCU et
al., 2011; Kucsicsa et la. 2013; GRIGORESCU et al., 2016¢),
A. altissima (GRIGOREsCU et al., 2016a) and F. japonica
(Kucsicsa et al., 2016). According to these, five classes
have been resulted, indicating the estimated potential dis-
tribution (very low, low, medium, high and very high)
across the areas (Fig. 6a—c). Furthermore, by integrating
statistical analysis, a complex method was developed and
applied to estimate A. fruticosa occurrence in the Mures
Floodplain Natural Park (Kucsicsa et al., 2018). Specific-
ally, a relationship between the ITPS and more selected
driving factors (including forest fragmentation, NDV dis-
tribution values and depth to water) was empirically es-
timated using binary logistic regression. Hence, obtained
regression coefficients were integrated into GIS spatial
analysis in order to estimate the “preference” of ITP for
the location characteristics, expressed in probability val-
ues from 0 (low) to 1 (high). In addition, the model also
assessed the relative contribution of the included explana-
tory factors for ITPS, their hierarchy and statistical signifi-
cance. Besides, the statistical ROC-AUC (Receiver Oper-
ating Characteristic—Area Under the Curve) and spatial
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cross-classification analysis, by overlaying the predicted
results and the real occurrence of ITPS, were also used to
evaluate the performance of the predicted map.

Conclusions

In the last decades, the landscapes of protected areas have
become subject to various transformations due to natural
stressors (e.g. extreme weather events, extended droughts,
wind-throw, avalanches) and human activities such as
tourism (Comana Natural Park), forest exploitation and
overgrazing (Rodna Mountains National Park, Maramureg
Natural Park), overexploitation of natural resources
(Maramures Mountains Natural Park). As a result, the flor-
istic structure and composition of natural ecosystems have
been significantly changed, and the primeval vegetation
has been often altered, thus favouring the penetration of
different invasive plant species into native habitats. In this
respect, it is easy to understand that the more ecosystems
and habitats are affected by disturbance, the more likely
they become invaded by ITPS. Thus, although restricted
due to protected areas status, most of the environmental
changes (e.g. future forest fragmentation and clearing, ex-
tension of the transportation network and the abandonment
of the agricultural lands) will lead, in time, to the increase
in their occurrence. Moreover, planting for different pur-
poses (reclamation of degraded lands, protection of dams
or roads, greening of mining areas) create a direct way to
disturb the life of indigenous herbaceous and forest spe-
cies. Besides, since the river system is considered as main
transport corridors for the invasive plants, characterised by
natural disturbances that create suitable sites, it can be ap-
preciated that the ITPS occurrence in the analysed protect-



ed areas could represent an important ecological issue for
even more large regions. This can become critical given
that the Mures Floodplain and Comana Natural Parks, and
especially Danube Delta Biosphere Reserve which overlap
large wetland areas where fluctuating water level and long-
time anthropogenic disturbance, facilitate these invasions.

Given that these invasive plants are strongly associ-
ated with some biophysical and anthropogenic factors, the
present-study proposed to increase the knowledge of the
ITPS and to provide an important starting point for further
analysis of spreading and threat for the native plant species.
Furthermore, understanding how ITPS evolve and varies
across geographic space is important in the way we should
address the conservation of native ecosystems and to iden-
tify and implement necessary management strategies for
the control of non-native species. So far, the control and/or
eradication of invasive species in Romania have not been
of particular concern. However, without a national strat-
egy in this respect, only local eradications actions were
noticed in protected areas, as well as in agriculture and
forestry (SIirRBU et al., 2016b). Only recently, the updating
of the National Strategy for Biodiversity Conservation was
enriched with new information and recommendations on
reducing the negative impacts of invasive on native spe-
cies and habitats, which would significantly contribute in
the future to adopting and implementing control measures
in protected areas.
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