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Abstract 

Assessing invasive terrestrial plant species in 

protected areas is of major importance, taking into 

consideration the role they play as key drivers in 

conserving biological diversity. 

The paper is aiming to argue the Invasive Terrestrial 

Plant Species (ITPS) in the Romanian protected areas 

with a special focus on the species Fallopia japonica in 

the Maramures Mountains Natural Park. Fallopia 

japonica, also known as Polygonum cuspidatum or 

Reynoutria japonica is an herbaceous perennial plant, 

largely occupying the riparian ecosystems and 

causing serious damages to native vegetation. The 

species is broadly regarded as one of the most 

invasive plant species in Europe, also listed by the 

World Conservation Union as one of the world’s one 

hundred worst plant invaders.  

The paper seeks to analyze the potential spread of 

Fallopia japonica in a protected area-Maramures 

Mountains Natural Park - V IUCN category as well 

as Natura 2000 site (SPA and SCI) integrating 

comprehensive statistical and field data with 

modern computing methods (GIS-based). 

Consequently, based on accurate mapping and field 

investigation of Fallopia japonica in the study-area, 

the authors were able to identify specie’s main 

ecological requirements and preferences, spreading 

conditions etc.  

The current research will have great contribution to 

undertaking further studies on invasive terrestrial 

plant species development, distribution potential 

and impact upon native habitats. 
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Rezumat. Speciile de plante invasive terestre în 
ariile protejate din România. Studiu de caz: 
Fallopia japonica în Parcul Natural Munţii 
Maramureşului. 

Evaluarea speciilor de plante invazive terestre în 

ariile protejate este de importanţă majoră ţinând cont 

de rolul acestora ca factori cheie în conservarea 

diversităţii biologice. 

Lucrarea are drept scop analiza speciilor de plante 

invazive terestre (ITPS) în ariile protejate din 

România, cu accent pe specia Fallopia japonica în 

Parcul Natural Munţii Maramureşului. Fallopia 

Japonica, cunoscută şi sub numele de Polygonum 

cuspidatum sau Reynoutria japonica este o plantă 

erbacee perenă ce ocupă în cea mai mare mare parte 

ecosistemele ripariene, provocând daune grave 

vegetaţiei native. Specia este menţionată de către 

Uniunea Internaţională pentru Conservării Naturii 

ca una dintre cele mai periculoase o sută de plante 

invazive. Lucrarea urmăreşte să analizeze 

potenţialul de răspândire a speciei într-o arie 

protejată, Parcul Natural Munţii Maramureşului - 

categoria V IUCN, precum şi site Natura 2000 (SPA 

şi SCI), prin integrarea de date spaţiale şi statistice 

complexe cu ajutorul metodelor de calcul moderne 

(GIS). Prin urmare, pe baza cartărilor şi 

investigaţiilor de teren ale speciei Fallopia japonica, 

autorii au putut identifica principalele cerinţe 

ecologice, condiţiile de răspândire, etc. 

Lucrarea de faţă va contribui semnificativ la 

elaborarea de studii referitoare la evaluarea 

dinamicii, a potenţialului de distribuţie şi al 

impactului acestei de plante invazive terestre asupra 

habitatelor native. 

Cuvinte-cheie: Specii de plante invazive terestre (ITPS), 

Fallopia japonica,  Parcul Natural  Munţii 

Maramureşului, arie protejată, România 
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Introduction 

Biological invasions are considered one of the 

key components of global change (Shea and 

Chesson, 2002; Arim et al., 2006) with significant 

impacts on populations, communities, and even 

ecosystems (Bailey et al., 2007) as well as one of the 

leading threats to biodiversity, natural habitats and 

their surrounding areas (Dumitraşcu et al., 2012). 

Therefore, the intensification of the human-induced 

pressures on different ecosystems enhances and 

broadens the biological invasions phenomena, thus 

becoming a major threat to European biodiversity. 

Among the variety of aspects on biological 

invasions, some fundamental features were mostly 

tackled by scientists (Shea and Chesson, 2002; Bailey 

et al., 2007): the main characteristics that determine 

the invasiveness of species, the suitability of some 

ecosystems to being invaded (Rejmanek and 

Richardson 1996; Reichard and Hamilton 1997), the 

attributes of invaded communities and their 

capacity to defend against invasion (Elton 1958; 

Tilman 1997; Herben et al. 2004) etc. All of these are 

not to be considered and further assessed 

independently, but jointly (Shea and Chesson, 2002). 

When referring to plant invasions several vital 

stages must be taken into account: transport to the 

new location, establishment and development/growth in 

the invaded area, the last two being considered as 

the most important in assessing the invasive 

potential of species. Subsequently, depending on the 

particularities of the invaded community/habitat, 

the invader increases in abundance (Shea and 

Chesson, 2002). 

Determining each species’ invasive potential is 

essential and yet difficult for establishing its future 

behavior (Bailey et al., 2007), growth rate and 

impacts. Therefore, a wide range of drivers must be 

considered, such as: disturbance (Hobbs and 

Huenneke 1992), resources, physical environment 

(e.g. climatic or edaphic) natural competitors etc., all 

of which vary in time and space. The ability of each 

species to respond to these factors reflects their 

invasive capacity (Shea and Chesson, 2002).  

When assessing biological invasions, various 

approaches and methods were proposed and 

applied so far: qualitative or probabilistic trying to 

relate the environmental requirements of each 

species to its spreading potential (Dumitraşcu et al., 

2010), quantitative systematic or statistical etc., but 

without providing thoroughly accurate predictions, 

because of environmental stochasticity and/or 

deficient data (Shea and Chesson, 2002). 

Due to a constant intensification of the human-

induced impacts on native ecosystems and the relief 

particular features, the study area is more exposed 

to the penetration and spreading of different 

invasive terrestrial plant species, among which 

Fallopia japonica ranks first. This species is 

particularly found in the main rivers floodplains 

and inside settlements, thus endangering the 

indigenous flora. The field surveys undertaken so 

far pointed to larger surfaces covered by this species 

and an increased spreading potential. 

Study area 

The current research mainly focuses on the 

Maramureş Mountains Natural Park. The study-area 

overlaps the highest mountain massif located in the 

central part of the Carpathian Chain (24030’00” long. 

E and 47048’00” lat. N), at the border of Romania 

with Ukraine (Fig. 1). 

In 2005, the Maramureş Mountains were 

declared protected area, under the Category V IUCN 

– Protected Landscape-Natural Park, having as main 

characteristics for its designation: the specific 

landscape of mountains covered by forests 

alternating with alpine meadows, the presence of 

flora and fauna that is emblematic for the 

Carpathians within ecosystems which are still stable 

(forests, pastures, river bodies, lakes and marches, 

underground waters), the existence of natural 

habitats on large extension and the preservation of 

the traditional way of life (Năstase et al., 2010). The 

relief stands out as rounded summits rising up to 

1800 – 1900 m, fragmented by deep valleys which 

had developed defile and depression sectors. The 

main rivers which drain this mountain unit are the 

Frumuşeaua, Ruscova, Vaser, Ţîsla and Vişeu out of 

which the latter had favoured the development of 

the most important settlements in the park area: 

Borşa and Vişeu de Sus. 

The Park is administrated by National Forest 

Administration and has 133,354 hectares, 

representing the biggest park in the Romanian 

Carpathians. Moreover, 70 per cent of the Park area 

– except the inner-city of the localities within – has 

been up for Site of Community Importance, within 

the European Network – Nature 2000. Of all 

mammals listed in Appendix II of Directive 

92/43/CEE of the European Council, in the park 
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there can be identified all three species of large 

carnivores: wolf, bear and lynx (“Munţii 

Maramureşului” Natural Park – The Management 

Plan, 2008). 

 

 Fig. 1:  Romanian protected areas network and the location of the study area 

 

Methodology and data 

The authors carried out a qualitative assessment 

of the occurrence and distribution of Fallopia japonica 

in the Maramureş Mountains Natural Park in 

relation to species habitat requirements and main 

environmental features. 

The study consisted of cross-reference 

bibliographical literature (both biological and 

geographical), spatial data (GIS processing) and 

field surveys (campaigns undertaken in 2010 and 

2011) aiming at identifying the species on-the-spot, 

mapping (on the topographic map, scale 1:25 000 

and orthophotoplans scale 1:5 000) and processing 

the collected data. Additionally, the authors 

assessed the species’ distribution against the main 

environmental features using ArcView 

(Geoprocessing) tools and ultimately describing its 

preferred habitats and estimating relevant 

parameters in terms of morphology, density, 

richness and abundance (number of stems/sq.m).  

Based on the described methodology and the 

available data, the authors are willing to offer a 

general outlook of this invasive terrestrial plant 

species in the Maramureş Mountains Natural Park 

in order to identify relevant causal rationales 

between the spatial distribution and spread of 

Fallopia japonica and its habitat requirements. 

Invasive terrestrial plant species in the Romanian 

protected areas 

The first invasive terrestrial plant species which 

have been recorded in Romania date back to the 

beginning of 18th century. Ever since, the invasive 

species literature was enriched with valuable 

information related to systematic and floristic 

studies. Additionally, a great number of invasive 

species was identified and mentioned in different 

scientific works or floristic lists which were 

synthesized in “Flora României” (1952-1976) and 

more recently in “Flora IIustrată a României” 

(Ciocârlan, 2000), “Lista critică a plantelor vasculare 

din România” (Oprea, 2005) and “Plante adventive 
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în flora României” (Sârbu and Oprea, 2011). 

Currently, the scientific literature indicates over 400 

species plant species in the Romanian flora (13.87 

per cent) belonging to 82 families, out of which 88.27 

per cent are neophytes and 11.73 per cent are 

archaeophytes (Anastasiu and Negrean, 2005; 

Dumitraşcu et al., 2010 and 2012).  

When taking into consideration natural protected 

areas, assessing the impact of ITPS on native flora is 

compulsory due to their valuable and sensitive 

ecosystems. Therefore, amid the most destructive 

ITPS in the Romanian protected areas the following 

ranks first: Ailanthus altissima (The Small Wetland of 

Brăila Natural Park, the Măcin Mountains National 

Park, the Danube Delta Biosphere Reserve etc.), Acer 

negundo (the Mureş Floodplain Natural Park), and 

Amorpha fruticosa (Mureş Floodplain Natural Park, 

the Danube Delta Biosphere Reserve, Comana 

Natural Park etc.) (Doroftei, 2009; Dumitraşcu et al., 

2010), Reinoutria japonica (the Maramureş Mountains 

Natural Park) etc. 

The Romanian protected areas cover 1,798,782 

hectares (7.55 per cent of the national territory) 

which, according to Law No. 5/2000 and the 

Government Decision 2,151/2004, stands for 958 

protected areas: 13 national parks, 14 natural parks 

(out of which 2 geoparks and 3 biosphere reserves) 

(Fig. 1), 54 scientific reserves, 240 monuments of 

nature and 626 nature reserves.  

After 2007, together with the EU accession, 

Romania had to reach a 17 per cent protected surface 

of the national territory (from 7 per cent as it had 

previously been) through other conservative tools, 

such as “Natura 2000” European Network. There 

resulted 273 Sites of Community Interest (3,291,854.6 

ha) and 108 Special Protected Ares (2,988,713.6 ha) 

(Bălteanu et al., 2009). The Maramureş Mountains 

Natural Park is almost entirely overlapping the 

Natura 2000 Network (SPA – Special Protection Areas 

and SCI - Site of Community Importance) aiming to 

protect wildlife and its habitats (Năstase et al., 2010). 

Fallopia japonica in the Maramureş Mountains 

Natural Park 

The Japanese knotweed (Fallopia japonica), also 

known as Polygonum cuspidatum or Reynoutria 

japonica) is a clonal, herbaceous, fast-growing 

perennial plant (Aguilera et al., 2010), largely 

occupying the riparian ecosystems and causing 

serious damages to native vegetation. The species is 

broadly regarded as one of the most invasive plant 

species in Europe, also listed by the World 

Conservation Union and FP6-DAISIE project as one 

of the top one hundred invasive species of global 

concern (Lowe et al., 2000 cited by Kabat et al., 2006; 

DAISIE, 2005-2008; Lambdon et al., 2008). 

Knotweeds (the species which includes the genus 

Fallopia) are native to eastern Asia (Japan, Korea, 

northern China and Taiwan) (Pysek, 2006) whence 

they were introduced in the Unites States in the 

1877s for ornamental purposes (Aguilera et al., 2010) 

and in Europe, starting with the Netherlands (1823) 

followed by Germany (1872), Poland (1882), United 

Kingdom (1886), Norway (1901) etc. (Alberternst 

and Böhmer, 2006), thus becoming the most 

widespread and troublesome alien species on both 

continents (Weber 2003 cited by Barney, 2006). Soon 

after, the species had become an aggressive invader 

to other countries such as Canada, the Czech 

Republic, Australia, New Zeeland, Belgium etc. 

(Kabat et al., 2006; Tiébré et al., 2007 and 2008; 

Aguilera et al., 2010; Moravcová et al., 2011; Sîrbu, 

2011). Paradoxically, the Japanese knotweed become 

so popular as ornamental that, in 1847, it was 

awarded the “golden medal” by the Dutch Society 

of Agriculture and Horticulture as the most 

“interesting” species of the year (Bailey and Conolly, 

2000 cited by Barney at al., 2006). 

In Europe, Fallopia taxa includes: Fallopia japonica 

var. japonica, F. japonica var. compacta, F. sachalinensis 

(Bailey et al., 2007) and their hybrid (F. xbohemica) 

(Moravcová et al., 2011). They are strongly growing, 

herbaceous, gynodioecious, rhizomatous perennials 

and adventive plants which can grow up to 3 m in 

height (Kabat et al., 2006). F. japonica spreads by 

clonal and rhizomatous growth (stem fragments can 

produce buds and shoots giving rise to new plants), 

rapidly form a monoculture (Aguilera et al., 2010). 

Moreover, its invasive success may be enhanced by 

multiple hybridization events (Tiébré et al., 2007). 

In Romania, Fallopia japonica was firstly 

introduced as an ornamental plant, in gardens and 

parks (especially botanical gardens). The species 

was quite poorly studied in the Romanian scientific 

literature although it was mentioned as 

subspontaneous species (escaped) for about seven 

decades, especially in Transylvania (Paucă, 1940; 

Ţopa, 1947 cited by Oprea, 2005; Sîrbu, 2011). Recent 

studies indicate its prevalence along rivers, 

roadsides, in ruderal places, etc. frequently in 

Transylvania, Maramureş, Crişana and Moldova 
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and seldom in Banat, Oltenia and Wallachia (Sîrbu, 

Oprea, 2011). 

Habitat requirements. The Japanese knotweed 

can usually tolerate a wide variety of environmental 

conditions ranging from high shade, high 

temperatures (even drought) to high salinity. In its 

native range, Fallopia japonica is a pioneer species on 

volcanic slopes and as invasive it invades disturbed 

habitats, tolerating a variety of soil structures and 

textures and pH levels, ranging from 3 to 8 (Pysek, 

2006). It frequently occurs in riparian habitats (e.g. 

along river banks), but because of its invasive nature 

it also tolerates disturbed habitats, such as railroad 

tracks and roadsides (Forman and Kesseli, 2003; NB 

II, 2005). Other studies undertaken on Fallopia 

japonica also revealed its preference for: boundary 

walls in farmlands, urban non-industrial land, 

ruderal habitats, meadows, natural/semi-natural 

forests, roadways etc. (Tiébré et al., 2008). The 

species usually installs in open places, its growth 

and abundance being seriously affected by shading. 

The rhizomes are very resistant to low temperatures, 

thus permitting its survival in harsh climatic 

conditions (up to absolute minimum temperature of 

-30.2° C) (Barney et al., 2006). 

Broad impacts. Fallopia taxa are now widely 

naturalized in many countries, thus becoming a 

threat to native ecosystems (Tiébré et al., 2008). It 

mainly occupies riparian areas, where it spreads 

rapidly, turning into dense monoculture structures 

provoking significant damages to river banks and 

related protected structures, paved surfaces, thus 

triggering significant impacts on native flora in 

terms of habitat and biodiversity loss (NB II, 2005; 

Barney at al., 2006). Consequently, through the huge 

amounts of rhizomes it generates, this invasive 

species is capable of penetrating and displacing 

foundations, walls, pavements, and drainage works 

(Beerling, 1991) causing flood hazards by increasing 

resistance to water flow and damaging flood 

prevention structures (Alberternst and Böhmer, 

2006; Pysek, 2006). 

The species has a significant impact on soil cover 

through a greater mineral content, especially in 

terms of K and Mn, a decrease of bulk density and 

increase of organic matter, water content and 

nutrient levels (Pysek, 2006). 

 
Fig. 2: Fallopia japonica distribution in the Maramureş Mountains Natural Park (mapped areas) 

 

Results and discussions 

Spreading and habitat description in the 

Maramureş Mountains Natural Park. In the 

Maramureş Mountains Natural Park the species was 

identified mainly in the western part, in the Vişeu 

river floodplain, but also in the central part – the 

Ruscova river floodplain and upstream to Repedea 

village (12 km from the confluence between the 

Ruscova and the Vişeu rivers) and on the 

Frumuşeaua and the Vaser rivers, near the 

confluence with the Vişeu. Fallopia japonica was also 

found close to the southern limit of the park area in 

Borşa town on Rodna Piedmont along the Pietroasa 



 
Invasive Terrestrial Plant Species in the Romanian Protected Areas. Case Study: Fallopia japonica in the Maramureş 

Mountains Natural Park 

50 forumgeografic.ro 

flow. The entire mapped surface totalises approx. 88 

ha and indicates areas most invaded by this invasive 

species mainly on the river banks. Additionally, one 

can find compact areas with Fallopia japonica along 

the modernized roads, the railway connecting towns 

of Valea Vişeului and Vişeu de Jos and the flood 

protection dams along the Vişeu River. 

In terms of phenology, the period of maximum 

development for the Japanese knotweed was 

identified between June and August. Moreover, the 

species proves to be highly resistant, especially to 

climatic hazards (drought, frost), mechanical and 

chemical treatments with herbicides. 

In the study-area, during our preliminary field 

surveys it was noticed that Fallopia japonica 

individuals were often distributed near water 

bodies, preferring riverbanks, mainly the floodplain 

area at lower altitudes (under 500 m), open areas 

(free of coexisting species), tending to invade 

grasslands, croplands and even courtyards (e.g. the 

Vişeu river floodplain) and thus seriously affecting 

native vegetation (Fig. 3). 

 

 

Fig. 3: Fallopia japonica specific habitat: near riverbeds 

(A), agricultural lands (B) and the tendency to parasitism 

(C) (photo: Gheorghe Kucsicsa) 

 

The species’ distribution in the mapped areas 

revealed a preference for habitats described by 

lower altitudes of well under 500 m (almost 100 per 

cent) and declivities of 0-5º (over 70 per cent) with 

no specific preference for slope exposure. In terms of 

lithology and soils, it develops mainly on gravels 

and sands (88 per cent) and alluvial and alluvial 

protosols soil types. The broad climatic 

requirements of Fallopia japonica in the study-area 

are points to annual means of 8-9ºC for air 

temperature and 700-800 mm for precipitation 

amounts (Table 1). 

Species morphology. In the study-area, the 

Japanese knotweed could reach a medium height of 

about 3-3.5 m. The root is very strong with a high 

penetrating capacity, thus producing significant 

damages to roads, buildings, agricultural lands etc., 

being able to develop well-built rhizomes; the steam 

is tubular, robust, and relatively upright build up by 

rhizomes (Fig. 4). 

 
Table 1 Distribution of Fallopia japonica on the mapped 

areas in relation to the key environmental features 

hypsometry (m) ha % 
declivity 

(º) 
ha % 

slope 

exposure 
ha % 

300 – 400 68 77 0 – 3 58 66 shaded 48 55 

400 – 500 19 22 3 – 5 5 6 
semi-

shaded 
17 20 

500 – 600 1 1 5 – 10 8 9 sunny 23 25 

 > 10 17 19  

lithology ha % soil type ha % 

gravels, sands 77 88 alluvial and 

alluvial 

protosols 

88 100 sandstones, marls, conglomerates 8 9 

epimetamorphic schists 3 3 

air  temperature (º) 

annual mean 
ha % 

precipitation 

amounts (mm) 

annual mean 

ha 

 
% 

8 – 9 69 78 700 – 800 67 76 

6 – 8 19 22 800 – 1000 21 24 

 

 

Fig. 4: Fallopia japonica morphology: root (with 

rhizomes) (A), steam (B), leafs (C) and inflorescence (D) 

(photo: Gheorghe Kucsicsa). 

 
The abundance, estimated based on the number 

of steams, points to a high density of individuals on 

sq.m (e.g. up to 50 steams/sq.m. in the Ruscova river 

floodplain) (Fig. 5). 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 (Barney et al. 

2006; Aguilera et al., 2010). 

 

 

Fig. 5: Fallopia japonica abundance in the Maramureş 

Mountains Natural Park (photo: Gheorghe Kucsicsa) 
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The assessment of Fallopia japonica main 

parameters (distribution, abundance) and 

morphology in the Maramureş Mountains Natural 

Park reveal a high spreading and renewal potential 

of the species which turns it into a real threat to 

infrastructure, native flora and wildlife habitats, 

watercourses etc. Under the given circumstances, 

undertaking comprehensive studies on the species 

characteristics and distribution potential on one 

hand and developing eradication and control 

methods, on the other are highly recommended. 

Conclusion 

Knowing the high invasive potential of Fallopia 

taxa due to its high genotypic diversity which 

determines its ability to adapt and differentiate into 

new environments (Bailey et al., 2007; Tiébré et al., 

2007) a complex assessment of this species in 

protected areas is highly required. 

The current study on the ITPS in the Romanian 

protected areas with a special focus on Fallopia 

japonica in the Maramureş Mountains Natural Park – 

both V IUCN category and Natura 2000 site - in 

relation to the species’ habitat requirements and key 

environmental features is essential in identifying 

and defining the most significant causal and spatial 

relationships. Therefore, establishing the 

relationship between species diversity and invasive 

success on one hand and the physical extrinsic 

factors (environmental features) on the other (Shea 

and Chesson, 2002) would provide valuable future 

predictions through GIS-based modelling 

techniques.  

Fallopia japonica is an extremely invasive 

adventive species whose management and control 

are difficult and expensive. Due to its rapid invasive 

potential, high capacity for regeneration and 

tolerance to different environmental factors, it has 

an increased impact, both ecological and economic. 

Its spread in floodplains can cause damages to 

indigenous habitats and plant communities 

(especially the Salix and Alnus associations which 

have an important role in flood protection and 

control). Moreover, due to its presence along the 

access routes (mainly modernized), the species 

constitutes a "threat" to the pavements and railway 

embankments due to its strong adventive roots. It 

can also cause damages to river banks, aiming to 

protect localities against flooding, or to land 

cover/land use by invading arable lands or 

grasslands located near or along river valleys. 

Therefore, in the study-area local authority’s lack 

of knowledge on the potential danger of this species 

might jeopardise both natural habitats and 

population safety, especially in the flood-prone 

areas, such as the Vişeu, the Repedea and the 

Frumuşeaua floodplains. As a result, the outcomes 

of the present paper could constitute an important 

starting point for further assessments on Fallopia 

japonica in terms of spreading potential and 

dynamics aiming to develop and integrate the most 

appropriate eradication and control measures in the 

Maramureş Mountains Natural Park’s Management 

Plan. 
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