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ABSTRACT

The cultivation of fast-growing plant species for biomass production is frequently promoted in European policies 
aimed at enhancing energy security and sustainability. Still, the role of biomass varies widely across EU regions. How-
ever, some of these species pose ecological risks due to their invasive potential. The recorded global distributions of 
Arundo donax and Paulownia spp. exhibit similar patterns, with the highest concentrations occurring in Europe and 
North America, indicating widespread introduction and suggesting ongoing naturalization of both species across many 
regions beyond their native ranges. This study evaluates the invasive potential of the fast-growing perennial grass 
Arundo donax and two fast-growing woody taxa of Paulownia, the clone R112 and hybrid 9501. These taxa are cultivat-
ed at the research base of the Slovak University of Agriculture in Nitra (village Kolíňany), located in western Slovakia. 
A nine-year field study revealed that Arundo donax presents a high invasion risk, with a potential invasion score of 18, 
primarily due to its aggressive vegetative spread and its ability to form dense stands that displace native vegetation. 
Despite the absence of generative reproduction, its rapid vegetative propagation underscores the need for active 
monitoring. Similarly, a ten-year evaluation of Paulownia clone R112 and hybrid 9501 yielded potential invasion scores 
of 15 and 13, respectively. While the studied Paulownia plants did not produce viable seeds, they exhibited vigorous 
vegetative reproduction through root suckers. However, future hybridisation with Paulownia tomentosa remains a 
concern, as this could result in viable seed production and facilitate further spread. The study thus highlights the im-
portance of long-term monitoring and management of these species to prevent uncontrolled expansion and mitigate 
associated ecological risks.
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SAŽETAK

Pestovanie rýchlorastúcich druhov rastlín na produkciu biomasy je často podporované v európskych politikách 
zameraných na zvyšovanie energetickej bezpečnosti a udržateľnosti, ale postavenie biomasy je v rôznych regiónoch 
EÚ veľmi heterogénne. Niektoré z týchto druhov však predstavujú ekologické riziká v dôsledku invázneho potenciálu. 
Zaznamenané globálne rozšírenie Arundo donax a Paulownia spp. vykazuje podobné vzorce, pričom najväčšie ohniská 
rozšírenia sa vyskytujú v Európe a Severnej Amerike, čo poukazuje na ich široké introdukovanie a naznačuje prebie-
hajúcu naturalizáciu týchto druhov v mnohých oblastiach mimo ich pôvodného areálu. Táto štúdia hodnotí invázny 
potenciál rýchlorastúcej trvácej trávy Arundo donax a dvoch rýchlorastúcich drevín Paulownia klonu R112 a hybridu 
9501. Tieto taxóny sa pestujú na výskumnej báze Slovenskej poľnohospodárskej univerzity v Kolíňanoch pri Nitre na 
západnom Slovensku. Deväťročná terénna štúdia ukázala, že Arundo donax predstavuje vysoké riziko invázie s po-
tenciálnym skóre invázie 18, predovšetkým kvôli jej agresívnemu vegetatívnemu šíreniu a schopnosti vytvárať husté 
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porasty, ktoré vytláčajú pôvodnú vegetáciu. Napriek absencii generatívneho rozmnožovania jej rýchle vegetatívne 
rozmnožovanie poukazuje na potrebu aktívneho monitorovania. Podobne, desaťročné hodnotenie Paulownia klonu 
R112 a hybridu 9501 prinieslo potenciálne skóre invázie 15 a 13. Zatiaľ čo sledované rastliny Paulownia neprodukovali 
životaschopné semená, vykazovali intenzívne vegetatívne rozmnožovanie prostredníctvom koreňových výmlatkov. 
Rizikom však zostáva možná budúca hybridizácia s Paulownia tomentosa, ktorá by mohla viesť k tvorbe životascho-
pných semien a tým podporiť ďalšie šírenie. Štúdia tak zdôrazňuje význam dlhodobého monitorovania a manažmentu 
týchto druhov s cieľom predísť ich nekontrolovanému šíreniu a zmierniť s tým spojené ekologické riziká.

Kľúčové slová: Arundo donax, Paulownia spp., invázny potenciál, rýchlo rastúca rastlina

INTRODUCTION

A species classified as invasive, or invading, is a 
non-native species that exhibits aggressive or damaging 
behaviours in a new area beyond its original range (Pau-
ková, 2021). Non-native species, also referred to as alien 
species, are those that do not naturally occur in Slovakia 
and were either intentionally introduced or have spread 
from other regions (Eliáš, 2023). Invasive species are 
a subset of non-native species that can rapidly spread 
and cause significant disruption to local ecosystems, in-
cluding native plant and animal populations as well as 
habitats. These species are often introduced to Europe 
from regions such as the Americas, Asia, or other parts 
of the world (ŠOP SR, 2024). Some non-native species, 
including certain fast-growing tree and herb species, 
have the potential to become invasive under favourable 
conditions. Although these species may not yet pose a 
significant threat to biodiversity, they could spread over 
time and develop invasive characteristics (Richardson et 
al., 2000).

When assessing invasive behaviour, several factors 
must be considered. In Slovakia, specific regulations 
govern the planting of species such as Arundo donax 
(giant reed) and various Paulownia clones and hybrids. 
These species require approval from state nature pro-
tection authorities, as they are not listed among non-na-
tive species that can be planted without prior consent 
(Decree No. 170/2021 Coll., Government Regulation 
No. SR 449/2019 Coll., Commission Regulation EU No 
2019/1262). Similarly, the planting and cultivation of 
non-native species in built-up areas exceeding 1,000 m² 
also require authorisation (Act No. 150/2019 Coll.).

For example, Arundo donax is a non-native species 
introduced to Europe and commonly used as an orna-
mental plant. While it has recognized economic benefits, 
such as applications in biofuel production and phytore-
mediation (Kassem et al., 2024), it also poses a signifi-
cant risk of becoming invasive. The ecological threat of 
Arundo donax is exacerbated by its aggressive vegeta-
tive reproduction and rapid spread across landscapes, 
which can disrupt native biodiversity and ecosystems. 
Arundo donax is listed among the world’s top 100 inva-
sive plant species, and its propagation is prohibited in 
some countries (Velez-Gavilan, 2024). It is already inva-
sive on six continents and in at least 99 countries. The 
species poses a continued risk of further spread due to 
ongoing human use in construction, textiles, and biofuel 
production. Regions such as the equatorial tropics and 
subtropical grasslands in South America, Africa, and Asia 
are particularly vulnerable to future invasions (Goolsby 
et al., 2023).

Over the past two decades, Paulownia spp. has been 
widely promoted as a renewable source of timber and 
wood chips (Negrușier et al., 2025). The research has in-
creased due to the growing interest in the plant applica-
tion for biofuel production and phytoremediation. The 
wood is also used in pulp and other wood processing in-
dustries, the creation of wood composites and biopoly-
mers (Jakubowski et al., 2018; Jakubowski, 2022; Lugli 
et al., 2023). The trees of the Paulownia genus have also 
been studied as a source of promising chemical com-
pounds with various biological activities (e.g., antioxi-
dant, anti-inflammatory, antiproliferative, antibacterial, 
antiviral, neuroprotective, and hepatoprotective activi-
ties) (Sławińska et al., 2023).
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Paulownia is a pioneer species, rapidly colonizing dis-
turbed and open habitats (Williams and Wang, 2021). 
The European and Mediterranean Plant Protection Or-
ganization (EPPO, 2021) has included Paulownia tomen-
tosa on its Alert list to gather further information on its 
impact on native ecosystems in Europe. Paulownia to-
mentosa is classified as an invasive species in many coun-
tries (Essl, 2007; Snow, 2015) and has been identified 
as a species with potentially high environmental risk in 
the Czech Republic (Pergl et al., 2016), and it is classi-
fied there as a "rare invasive species" (Pyšek et al., 2002, 
2012, 2022). In Switzerland, Paulownia tomentosa is clas-
sified as a potentially invasive species (FOEN, 2002). 
Additionally, Paulownia clones and hybrids have been as-
sessed for their invasive potential in Slovakia (Jankovič et 
al., 2016; Maľová et al., 2016; Jureková et al., 2019; Pau-
ková et al., 2022; Jureková et al., 2022). Gojdičová et al. 
(2002) classified Paulownia tomentosa among non-native, 
invasive, and expansive vascular plants, indicating that 
it frequently exhibits invasive tendencies. Medvecká et 
al. (2012) classified it as a naturalized species that reg-
ularly and persistently establishes viable populations in 
the wild without direct human intervention, thereby in-
tegrating into local ecosystems. Even if most works are 
devoted only to the most widespread species, Paulownia 
tomentosa, it can be assumed that other species and hy-
brids of Paulownia probably have a similar potential for 
spreading (Kadlec, 2024a, 2024b). 

The main aim of this study is to assess the invasive 
potential of the fast-growing perennial grass Arundo 
donax and two Paulownia taxa (clone R112 and hybrid 
9501) cultivated in experimental plots at the research 
sites of the Slovak University of Agriculture in Kolíňa-
ny near Nitra in western Slovakia. In addition, the study 
compiles and visualizes global and European distribution 
data for Arundo donax and Paulownia spp. using publicly 
available databases (GBIF, iNaturalist, and CABI) to pro-
vide a broader spatial context. 

Research hypothesis - despite the absence of viable 
generative reproduction, the fast-growing biomass spe-
cies Arundo donax and Paulownia (clone R112 and hybrid 

9501) exhibit significant invasive potential due to their 
vigorous vegetative propagation, which may enable 
their persistence, spread, and possible naturalization in 
non-native environments.

MATERIALS AND METHODS

The studied plants included Arundo donax (common 
reed) and Paulownia clone R112 (Paulownia elongata × 
Paulownia fortunei) and hybrid 9501 (Paulownia Pao Tong 
× Paulownia Shan Tong). Arundo donax is one of the most 
robust perennial grasses from the Poaceae family. Pau-
lownia is a genus of fast-growing, deciduous trees be-
longing to the Paulowniaceae family.

A field trial of Arundo donax was established at the 
research site of the Slovak University of Agriculture in 
Nitra (SUA) in the village of Kolíňany, western Slovakia, 
in 2016. The Paulownia experimental plot was estab-
lished in 2014 (clone R112) and 2016 (hybrid 9501) at a 
research site of the Slovak University of Agriculture in 
the close vicinity of the Arundo donax plot (Figure 1). 

The primary soil type in the area is classified as a me-
dium-heavy soil (Demo, 2013). The location belongs to a 
moderately warm and moderately humid lowland climate 
region. In recent climatological data, the average annual 
air temperature in Nitra is around 10 °C (SHMÚ, 2025). 
Before the establishment of both experiments, inorgan-
ic NPK fertiliser was applied (100 kg/ha N, 60 kg/ha K, 
and 30 kg/ha P); no herbicides were applied. Arundo do-
nax seedlings were produced using in vitro technology 
under laboratory conditions at Arundo Celluloz Farming 
Kft., Hungary. The Paulownia seedlings were cultivated 
in vitro in the laboratories of the University of Alicante 
(Spain). Before planting, all the seedlings were acclima-
tised in the greenhouse of the SUA Botanical Garden in 
Nitra. (Pauková and Jureková, 2017, 2018, 2019; Pau-
ková et al., 2022).

The invasive potential of the two studied species was 
assessed according to the methodology for determining 
the invasive potential for permanent plant species (Moo-
schová, 2006). The following seven parameters were 
evaluated: number of seeds per plant, plant height, plant 
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Figure 1. Research plots in Kolíňany, western Slovakia

density, means of generative reproduction, vegetative 
reproduction, and behaviour of the species in the coun-
try of origin. Each of the seven parameters received a 
score between 0 and 5 points, resulting in a maximum 
total of 35 points. The invasion risk assessment scale was 
as follows:

	– 0 point: no data was recorded,

	– 1 – 10 points: low risk of invasion,

	– 11 – 17 points: possible risk of invasion,

	– 18 or more points: high risk of invasion.

To create maps on the global (grid cell 200 × 200 km) 
and European (grid cell 50 × 50 km) occurrence of Arun-
do donax and Paulownia spp., records were obtained from 
three major biodiversity databases: the Global Biodiver-
sity Information Facility (GBIF), iNaturalist, and the Cen-
tre for Agriculture and Bioscience International (CABI). 

The GBIF dataset was first filtered to remove records 
explicitly sourced from iNaturalist (GBIF contains data 
from various sources, and iNaturalist is one of them). 
The filtered GBIF data were then combined with the full 
iNaturalist and CABI datasets.

This procedure resulted in a merged dataset con-
taining 93,906 unique recorded occurrences globally for 
Arundo donax and 70,171 occurrences for Paulownia spp. 
While some data may still be missing or overlapping due 
to limitations in coordinate precision or metadata avail-
ability, this integrated dataset offers broader spatial cov-
erage than any individual source. The distribution maps 
of Arundo donax and Paulownia spp. covering global and 
European spatial extents were created in QGIS (version 
3.38.2). 
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RESULTS AND DISCUSSION

Distribution of Arundo donax

The global distribution of Arundo donax reveals a 
widespread presence, with notable occurrences in tem-
perate and subtropical regions. Overall, the data illustrate 
that Arundo donax thrives in warm, riverine or coastal 
environments and has successfully established itself in 
diverse regions across multiple continents. The highest 
number of occurrences was recorded in Europe (60% of 
all global occurrences) and North America (almost 26%). 
The highest densities of the species are reported in 
Southern Europe, followed by the eastern United States. 
Many occurrences were also recorded in southeastern 
Australia, eastern Asia, the Middle East, southern Africa 
and South America (Figure 2). 

In Europe, the highest concentration zones are in 
the Mediterranean basin, especially in southern France, 
southeastern Spain, Portugal and northern Italy. These 
regions contribute to over 50% of the globally recorded 
occurrences. Two countries alone, namely France (23%) 

Figure 2. Distribution of Arundo donax in the world (GBIF, 2025a; iNaturalist, 2025a; CABI, 2025a)

and Spain (20%), represent 43% of all global occurrences. 
The species is much less prevalent in Eastern and North-
ern Europe (Figure 3). 

According to Jiménez-Ruiz et al. (2021), Arundo do-
nax originated in subtropical Asia and is invasive in other 
warm regions worldwide, especially in degraded riparian 
areas. The high density in the Mediterranean region is 
due to its introduction as an ornamental plant, mainly 
cultivated in gardens and parks, but also for use in agri-
culture, erosion control and construction since ancient 
times. It has become naturalized in several freshwater 
habitats and in disturbed areas, especially around the 
Mediterranean Sea, where it grows spontaneously (Gu-
bišová et al., 2016; Antal, 2018; Jimenes-Ruiz, 2021; 
Goolsby et al., 2023). Arundo donax was also introduced 
to many countries worldwide as a promising bioenergy 
crop with phytoremediation potential, and many field 
studies and experiments have been conducted across a 
wide range of countries such as Italy, Spain, Greece, the 
USA and China (Jámbor and Török, 2019).
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Figure 3. Distribution of Arundo donax in Europe (GBIF, 2025a; iNaturalist, 2025a; CABI, 2025a)

Distribution of Paulownia spp.

The global distribution of Paulownia spp. occurrences 
reveals distinct regional patterns and closely resemble 
the global distribution of Arundo donax. Based on re-
corded occurrence data, the highest concentrations are 
found in Europe and North America, where the species 
has been introduced (Essl, 2007; Badalamenti, 2019; 
Pyšek et al., 2022). These two regions account for most 
of the Paulownia spp. occurrences with 51% and almost 
34% of all recorded global occurrences in Europe and 
North America, respectively. The highest densities are 
observed mainly in Central Europe and the eastern Unit-
ed States around the Appalachian region. Other regions 
with relatively high densities include parts of East Asia, 
especially South Korea, Japan and eastern China. Many 
records are found in the Middle East, South America, 
eastern Australia, and New Zealand (Figure 4).

The first Paulownia trees (Paulownia tomentosa), na-
tive to central and western China, were introduced to 
Central Europe in 1834 as ornamental trees (Williams, 
1983). In Slovakia, Paulownia tomentosa has been grown 
as an ornamental tree since around 1870 (Mártonfi, 
1997). Currently, the total number of mature individu-
als predominantly found in parks is estimated to slightly 
exceed 100 across the country. In Slovakia, both orna-
mental and plantation uses of Paulownia spp. have been 
documented, including historical specimens and recent 
hybrid plantations (Mártonfi, 1997; Barančok et al., 1999; 
Pástor et al., 2022).

Europe is the region with the most recorded Paulow-
nia spp. occurrences, as well as the highest densities. 
Similar to Arundo donax, these findings highlight the ex-
tensive introduction and possible naturalization of Pau-
lownia spp. outside their native range.

Original scientific paper DOI: /10.5513/JCEA01/27.2.4898
PAUKOVÁ and HAUPTVOGL: Global distribution and invasive potential of Arundo donax and Paulownia...

537

https://doi.org/10.5513/JCEA01/27.2.4898


Figure 4. Distribution of Paulownia spp. in the world (GBIF, 2025b; iNaturalist, 2025b; CABI, 2025b)

Particularly dense clusters occur in France (21% of all 
global occurrences), Switzerland, Belgium, and the Czech 
Republic. These four countries account for 35% of glob-

al Paulownia spp. occurrence. Other notable concentra-
tions include northern Italy, Austria, the Netherlands, 
southern England and Germany (Figure 5).

Figure 5. Distribution of Paulownia spp. in Europe (GBIF, 2025; iNaturalist, 2025; CABI, 2025)
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Although Paulownia spp. has demonstrated poten-
tial for bioenergy, timber production, carbon seques-
tration and other uses (Yadav et al., 2013; Ghazzawy et 
al., Jakubowski, 2022; 2024), their rapid growth rate and 
ability to colonize disturbed areas have raised concerns 
about invasive tendencies in non-native environments 
(Bai et al., 2019; Pyšek et al., 2022).

So far, due to the invasive potential, only some hy-
brids have been accepted into mass cultivation. Plan-
tations of Paulownia hybrids have been established in 
southern Europe, particularly in Spain, Portugal, Italy, 
and the Balkans, as well as in Middle Eastern countries 
such as Turkey and Iran. These countries have much 
better conditions than those further north (Jakubows-
ki, 2022). While the best growth has been achieved in 
the Middle East and Southern Europe, ongoing exper-
iments in Central Europe are still adapting cultivation 
techniques to regional conditions, with future benefits 
expected as breeding and agronomic methods advance 
(Karim et al., 2024).

Risks of the invasive behaviour of Arundo donax

Arundo donax did not bloom even in the eighth year 
after planting, eliminating the risk of spread through 
generative reproduction. However, in the surrounding 
cultivated fields, intensive vegetative reproduction from 
underground organs was observed in the seventh year 
after planting (2022) (Figure 6). Under the controlled 
conditions of the field experiment, plants emerging in 
surrounding fields were removed during the growing 
season using mechanical methods (uprooting and mow-
ing).

A total of 18 points was assessed, indicating a high 
risk of Arundo donax invasion under the studied condi-
tions (Table 1). The species' significant plant height, high 
vegetative reproduction capacity, and density contrib-
ute to its invasive potential. Assessing the risk of inva-
sive behaviour of Arundo donax requires further obser-
vations due to the intensity of vegetative reproduction 
by roots, which was observed in the seventh year after 

Figure 6. Manifestations of the invasive behaviour of Arundo do-
nax vegetative propagation

planting in 2022. Methods for assessing plant invasive-
ness have evolved rapidly over the past two decades. 
While many tools exist, none have been specifically de-
signed to screen ornamental species before their intro-
duction into the environment. Similarly, an assessment 
conducted in California showed that Arundo donax is not 
recommended for ornamental purposes due to its high 
invasive potential (Conser et al., 2015). Arundo donax is 
considered to be one of the worst invasive species in the 
world, and Jiménez-Ruiz et al. (2021) point out that it has 
been invasive in many countries of Europe, America, Af-
rica and Oceania. It forms dense thickets along rivers, 
canals, and reservoirs. This prolific growth has significant 
consequences, as it removes water needed for agricul-
ture and human consumption in areas with scarce rain-
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fall. Furthermore, its widespread presence transforms 
riparian ecosystems, promotes wildfires, outcompetes 
and displaces native plants and animals, and can facil-
itate the invasion of other species, thus having signifi-
cant negative effects on biodiversity and ecosystem pro-
cesses and also causing economic problems (Lambert et 
al., 2010; Abu-Romman and Ammari, 2015; Moran and 
Goolsby, 2022; Goolsby et al., 2023).

The research hypothesis was partially confirmed. The 
results of the long-term field study demonstrated that 
Arundo donax exhibits a high invasive potential despite 
the absence of viable generative reproduction, primar-
ily due to its aggressive vegetative propagation and its 
ability to form dense, monospecific stands that suppress 
native vegetation. These characteristics significantly in-
crease its capacity for persistence and spread beyond 
cultivation.

Risks of invasive behaviour of Paulownia clone R112 
and hybrid 9501

The studied Paulownia plants flowered and produced 
seeds that did not germinate, indicating no risk of gen-
erative reproduction and, therefore, no immediate risk 
of invasion. However, future pollination by Paulownia 
tomentosa cannot be ruled out, nor can the possibility 
of producing viable seeds, which could increase the po-
tential for their spread into the surrounding area. Both 
Paulownia plants exhibited intensive formation of root 

Table 1. Evaluation of the invasive potential of Arundo donax

Parameter/point value 0 1 2 3 4 5

Number of seeds per plant ×

Ways of generative expansion ×

Plant height ×

Vegetative reproduction ×

Plant density ×

Behaviour of the species in the country of origin ×

Total invasion potential value 18

0 point – was not recorded, 1 point represents the lowest score and 5 the highest score for a particular parameter

suckers and stem shoots (Figure 7). Under controlled 
conditions, the root suckers were mechanically removed 
during the growing season (uprooting, mowing, and saw-
ing depending on their size). 

Figure 7. Root suckers and stem shoots of Paulownia clone R 
112
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The potential invasion risk of Paulownia clone R112 
was assessed with a score of 15, while hybrid 9501 
scored 13 points (Table 2, 3). The most important fac-
tors contributing to their invasive potential include their 
intensive vegetative reproduction, height, and possible 
generative expansion via cross-pollination. Further mon-
itoring is required to fully evaluate the invasive potential 
of these Paulownia clones at the studied site. Nasraoui et 
al. (2025) have confirmed that Paulownia tomentosa can 
vegetatively proliferate by root cuttings, which points 
out a high risk of spreading. 

Although studies showed that Paulownia clone R112 
have non-germinating seeds (Kadlec et al., 2021, 2023), 
since the clones can produce flowers, there is a hypo-
thetical risk of cross-pollination with Paulownia tomen-

tosa, which is cultivated in Slovakia as an ornamental 
tree in parks. The occurrence of Paulownia tomentosa 
has already been recorded in Bratislava (Danube ports), 
Piešťany, and forests adjacent to the Mlyňany Arbore-
tum (Jankovič et al., 2016). In neighbouring Austria, its 
spread has been monitored, with findings published as 
early as 2007 (Essl, 2007). Therefore, the possibility that 
some seeds may germinate following pollination by Pau-
lownia tomentosa cannot be ruled out, potentially facili-
tating the species’ spread beyond the originally planted 
location, even if only a small percentage of seeds suc-
cessfully germinate. Confirming or dismissing this risk 
requires long-term monitoring. Additionally, root prop-
agation should be closely monitored, particularly when 
the root system is disturbed during mechanical weeding, 

Table 2. Evaluation of the invasive potential of Paulownia clone R112

Parameter/point value 0 1 2 3 4 5

Number of seeds per plant ×

Ways of generative expansion ×

Plant height ×

Vegetative reproduction ×

Plant density ×

Behaviour of the species in the country of origin ×

Total invasion potential value 15

0 point – was not recorded, 1 point represents the lowest score and 5 the highest score for a particular parameter

Table 3. Evaluation of the invasive potential of Paulownia hybrid 9501

Parameter/point value 0 1 2 3 4 5

Number of seeds per plant ×

Ways of generative expansion ×

Plant height ×

Vegetative reproduction ×

Plant density ×

Behaviour of the species in the country of origin ×

Total invasion potential value 13

0 point – was not recorded, 1 point represents the lowest score and 5 the highest score for a particular parameter
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as all known clones exhibit a strong ability to reproduce 
vegetatively through root cuttings (Jankovič et al., 2016; 
Maľová et al., 2016). 

The evaluated taxa of Paulownia (clone R112 and hy-
brid 9501) showed moderate invasive potential driven by 
vigorous vegetative reproduction through root suckers. 
However, during the monitoring period, no viable seed 
production was observed, which currently limits their 
dispersal capacity.

CONCLUSIONS

The global distributions of Arundo donax and Pau-
lownia spp. show striking similarities, with the highest 
concentrations of recorded occurrences in Europe and 
North America. These patterns reflect extensive intro-
duction and possible naturalization of both taxa outside 
their native ranges, particularly across temperate regions 
of Europe and North America.

The results of the nine-year study in western Slovakia 
indicate that Arundo donax poses a high risk of invasion, 
as it exhibits aggressive vegetative spread. Despite its 
inability to reproduce generatively in the studied condi-
tions, its total invasion potential score of 18 confirms a 
strong capacity for vegetative expansion. This is partic-
ularly concerning given the species' ability to establish 
dense stands that may outcompete native vegetation 
and threaten biodiversity and ecosystems. Similarly, a 
ten-year assessment of fast-growing Paulownia clone 
R112 and hybrid 9501 suggests a possible risk of inva-
sion. While neither the clone nor the hybrid exhibited 
generative reproduction, both demonstrated intensive 
vegetative propagation through root suckers, with in-
vasion potential scores of 15 and 13, respectively. Po-
tential hybridization with Paulownia tomentosa remains a 
concern, as it could lead to viable seed production and 
further spread. Given these findings, continuous moni-
toring and management of Arundo donax and Paulownia 
clones are essential to prevent their uncontrolled expan-
sion. Further research is needed to evaluate long-term 
vegetative growth dynamics and potential interactions 
with native ecosystems. 

Overall, while vegetative reproduction alone rep-
resents a substantial invasion mechanism, particularly 
in the case of Arundo donax, the absence of generative 
reproduction reduces, but does not eliminate, the risk of 
naturalization. The potential future hybridisation with 
Paulownia tomentosa may alter this risk and therefore re-
quires continued monitoring.
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