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INVASIVE PLANTS FROM ROSCI0220 SACUENI AND CICOS LAKE
NATURE RESERVE (BIHOR COUNTY, ROMANIA)

STEIU Corina', CORPADE Ana-Maria?,
TOGOR George Claudiu®, NICOLIN Alma Lioara*’

Abstract: ROSCI0220 Sacueni, which also includes the Cicos Lake Nature Reserve 2184,
is a special case of protected area in which the conservation of special species, even relicts,
is carried out in an area recognized for the planting, continued to date, of some alien
species. In the past, there was no question of these species, foreign to the European
continent, as the problem of invasive species had not really been realized. In Romania, the
establishment of plantations with alien species is still possible in the absence of clear
legislative regulations. At the beginning of the last century, in the area of Sacueni (Bihor
County, Romania), alien tree species were introduced, for experimental purposes, in a
forested area. One of the goals was to test the ecological behaviour of native species
(Quercus robur, Q. cerris) when they face strong competition of black walnut. Thus, a
Juglans nigra plantation was established in 1902-1903. In 1957, it reached about 85 ha.
Along with the American black walnut, several other species, such as Prunus serotina,
used to complete the shrub layer, were introduced. Today, the entire experimental area is
closely related to the native forest being included in the protected area. Due to the
particularity of the soils, wetter all year round, black walnut has adapted very well and is
preferred by the foresters. The collection of field data took place in 2019 and 2020.
Twenty-two species of invasive plants have been identified: Acer negundo, Ambrosia
artemisiifolia, Asclepias syriaca, Bidens frondosa, Carya cordiformis, Datura stramonium,
Echinocystis lobata, Erigeron annuus, Fraxinus pennsylvanica, Galinsoga parviflora,
Helianthus tuberosum, Impatiens glandulifera, Juglans nigra, Parthenocissus inserta,
Robinia pseudoacacia, Populus * canadensis, Prunus serotina, Xanthium orientale subsp.
italicum, Phytolacca americana, Vitis vulpina, Quercus rubra, Q. palustris. The inventory
and mapping of invasive plants, by classes of abundance, made it possible to establish the
impact on natural habitats, and get confirmation that local vegetation dynamics, tree
structure, and composition are disrupted. Juglans nigra, Prunus serotina and Robinia
pseudoacacia have the highest incidence. Prunus serotina has a high negative impact
through the propagation rate, the fruit being disseminated by birds. Asclepias syriaca and
Impatiens glandulifera are on the List of Invasive Alien Species of Union concern.
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Introduction

The vegetation of the forest area of Sacueni has some peculiarities due to the fact
that parts of the arboretum here have been deeply modified by the naturalization of some
North American woody species. On many areas, forest experiments have been conducted
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in forest plantations, many with allochthonous species, even invasive, or with species
that are not characteristic of the area. The history of their naturalization experiments in
the area begins with the species Juglans nigra, planted on 1.9 ha, in 1902-1903, along
with other North American species: Prunus serotina, used as a shrub layer, Quercus
rubra, Q. palustris and Carya cordiformis. The goal of this experiment was to test the
ecological behaviour of native species (Q. robur, Q. cerris, Fraxinus excelsior, Acer
platanoides) when they face strong competition from black walnut. It has been observed
that, in some cases, Q. robur was eliminated due to the allelopathic activity of black
walnut. After 1957, the plantation was extensively expanded (Nicolescu 1998).

The vegetation of the Sacueni floating island, on the perimeter of the Cicos Lake
Nature Reserve, is known from the past as an area where rare plant species are
preserved, some of them of a relic character (Karacsonyi 1980, 1982). Over time, due to
climate change, biotope and vegetation succession, the numbers of these rare species
have declined.

The study aimed to inventory and map invasive plant species in the Natura 2000
habitats of the protected area to determine the intensity of their impact in correlation
with the conservation status of habitats, which is an important information for future
ecological monitoring, conservation, and restoration strategies.

Material and methods

The studied area is part of ROSCI0220 Sacueni and includes the Cicos Lake
Nature Reserve. The area is located in the NW part of Romania, in Bihor County, in the
Ier Plain. The protected area is overlapping with the valley corridor of Sannicolau
Rivulet and the river basins of its tributaries, the Pucioasa Valley and the Lake Cicastau
Valley (Fig. 1).
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From a geomorphological point of view, the studied area fits the high plain relief.
It was designated as a Natura 2000 site in 2011. It has an area of 741 ha and it protects
forest ecosystems, which have the highest share, aquatic wetland and palustrine areas, as
well as alluvial grassland areas.

The collection of field data took place between 2019 and 2020. The objective
sampling method was used, with data collection areas obtained by overlapping grids on
the surface of the ROSCI0220 site and Cicos Lake Nature Reserve. For each taxon
identified in the field, images, GPS coordinates, notes of abundance-dominance and
frequency, species status, habitat type (Gafta et al. 2008), site insertion path (natural
spread, planting) and impact intensity (low, medium, high) were recorded. For hard-to-reach
areas (e.g., habitat with Alnus glutinosa in Cicos Lake Nature Reserve, other aquatic
habitats or palustrine areas) a drone (Parrot ANAFI 4K, 21 MP) was used and flight
plans and interpretations were made with the Pix4Dmapper software, which is very
useful for determining the abundance of alien species present on large areas in forest
habitats. The use of the drone was carried out in three phenological phases, spring,
summer and autumn, October being the most indicated due to the different colour of the
species that make up the canopy of the arboreta.

Blackburn et al. (2011) unified framework for biological invasions was used to
determine the status of identified species, which facilitates the measurement and
reporting of the impact of invasive species in a standardized manner. Invasive plants are
naturalized plants that produce progeny, often in very large numbers, away from parental
plants, with the potential to spread over a considerable area. This unified framework
divides the invasive process into a series of stages, evaluating invasive species based on
how advanced a species is in the invasive process.

The nomenclature used corresponds to the online database Flora Europaea and
Sarbu et al (2013). The references used in compiling lists of invasive species for
Romania are Anastasiu & Negrean (2009), which identified 365 alien species, and Sirbu
& Oprea (2011) describing 671 species of alien plants for the flora of Romania.

In addition to the identification of invasive plant species, habitats have also been
mapped in the study area, of these, only forest habitats that retain a natural appearance,
not deeply modified, were interpreted, i.e., those that can still be classified in the Natura
2000 typology in Romania according to Gafta et al. (2008). Distribution maps for each
species were made in ArcGIS 10.4.

Results and discussion

In order to understand the evolution over time of the alien species in the site, the
bibliographic inventory has followed the distribution of invasive plants in areas adjacent
to, or at some distance from, the protected area, in NW Romania. Of these, a series of
distribution data of adventive plant species appear in publications that include studies of
flowering and vegetation by restricted geographical areas, but at the level of this region
(Karacsonyi 1982, Burescu 2003, Damian & Crainic 2010, Szatmari 2011). Dedicated
references, which present studies of invasive species in the area, are those of Hodisan
(2007), which analyses the evolution of Ambrosia artemisiifolia in NE and W Romania,
and Szatmari (2012), which documents the distribution of 114 alien plant species and
their impact on habitats of Carei Plain protected area. The invasive species Eriochloa
villosa, native to temperate and tropical Asia and which has been expanding in recent
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years in Romania, being adapted to a wide spectrum of edaphic conditions (Szatmari 2016),
has not been identified in Sacueni. In the wetlands of the Ier Valley protected area,
Szatmari (2017) mentions, in addition to native species or relics, several species of
adventitious plants.

Following the inventory and mapping of alien plants, during the two years of study,
22 taxa were identified in the study area: Acer negundo L., Ambrosia artemisiifolia L.,
Asclepias syriaca L., Bidens frondosa L., Carya cordiformis (Wangenh.) K. Koch, Datura
stramonium L., Echinocystis lobata (Michx.) Torr. & Gray, Erigeron annuus (L.) Pers.,
Fraxinus pennsylvanica Marschall, Galinsoga parviflora Cav., Helianthus tuberosum L.,
Impatiens glandulifera Royle, Juglans nigra L., Parthenocissus inserta (L.) Planchon,
Robinia pseudoacacia L., Populus X canadensis Moench., Prunus serotina Ehrh.,
Xanthium orientale subsp. italicum (Moretti) Greuter, Phytolacca americana L., Vitis
vulpina L., Quercus rubra L., Q. palustris Miinchh., belonging to 14 families: Asteraceae
(6 taxa), Fagaceae (2), Juglandaceae (2), Vitaceae (2 taxa), Apocynaceae (1),
Balsaminaceae (1), Cucurbitaceae (1), Fabaceae (1), Oleaceae (1), Salicaceae (1),
Sapindaceae (1), Phytolaccaceae (1), Rosaceae (1), and Solanaceae (1). Of these, eight are
annual species and 14 are perennial. Most invasive plant species are from North America
(19 taxa), a taxon is from Central and South America, one from Asia and a hybrid
consisting of American x European black poplar, P nigra and P. deltoidea (Populus %
canadensis) (Table 1).

The following habitats were identified in the study area: 91MO0 Pannonian-Balkanic
turkey oak — sessile oak forests; 91E0* Alluvial forests with Alnus glutinosa and Fraxinus
excelsior (Alno-Padion, Alnion incanae, Salicion albae); 92A0 Salix alba and Populus
alba galleries; 91F0 Riparian mixed forests of Quercus robur, Ulmus laevis and Ulmus
minor, Fraxinus excelsior or Fraxinus angustifolia along the great rivers (Ulmenion
minoris); 6440 Alluvial meadows of river valleys of the Cridion dubii; 3150 Natural
eutrophic lakes with Magnopotamion or Hydrocharition-type vegetation.

In habitat 91M0, a moderate to strong impact was identified for Prunus serotina,
Juglans nigra and Robinia pseudoacacia, which are the main invasive species, even
though other alien plants can be found (Table 1). With high impact, areas with mature
arboreta of this habitat, such as the Quercus cerris forests near Lake Olosig, were
mapped, in which Juglans nigra were promoted, but other invasive species, especially
Prunus serotina, Robinia pseudoacacia and Phytolacca americana were also established
(Fig. 2). There are also plots of this habitat on site, which are built by Q. cerris, of
medium and large age, almost completely devoid of invasive species.

P, serotina, introduced to complete the lower floors of the canopy in black walnut
plots (Nicolescu 1998), has a high impact especially in habitat 91MO0, where it can form
a dense layer to the detriment of native woody species (Fig. 3). In habitat 91F0, invasive
species affect only marginal areas, the secular forest of Q. robur being compact and
shaded, which is why the propagation of alien plants is hampered. Lower impact was
also observed in habitat 91E0*, within the perimeter of Cicos Lake Nature Reserve, the
vegetation being dominated by A/nus glutinosa, under special biotope conditions, by the
presence of water on the surface of the soil almost all year round. Over time, the
expansion of the species P. serotina into this sensitive habitat, which includes rare plants
and relicts, must be monitored, as the American olive tree adapts very well to the
edaphic-climate conditions at Sacueni. Furthermore, studies carried out on the species P,
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serotina in the immediate vicinity of this protected area, in the Siniob area, indicate the
species as invasive both in the forest fund and in land located near the forest fund, in
natural regenerations, due, in particular, to abundant annual fruiting but also to the
spread by birds at long distances (Damian & Crainic 2010).
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Fig. 2. Mature forest of Quercus c rris with mesh cuttings in which the black walnut
was promoted along with other invasive species
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Fig. 3. Prunus serotina, an abundant species in the lower layer of the forest
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Habitat 91E0* occupies most of the area of Cicos Lake Nature Reserve and the
compact Alnus sp. forest here did not allow the installation of invasive species at an alert
level. However, in the western part of this perimeter, there is a plantation of Juglans
nigra, a species that tends to gradually advance in the reserve (Fig. 4, 5).

Fig. 4. Cicos Lake Nature Reserve bordered by the blac wlnut plantafibh (middle—top‘
of the image) and sensitive to the expansion, over time, of invasive species
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F i. 5. Ccos Lake Nature Reserve and black walnut plantation in yellow (Octob)
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Also, within habitat 91E0* we identified an environmentally negative impact of
the species Bidens frondosa, located in the northern part of the reserve, where the land is
slightly drier for most of the year. The species forms compact groups under the rarer
woody vegetation, consisting largely of Alnus glutinosa (Fig. 6).

Fig. 6. Bidens frondosa in Cicos Lake Nature Reserve

Within habitat 92A0 (Fig. 7), the intensity of the impact of invasive species can
be considered low due to the presence of habitat on valleys, further away from plots of
alien species. Robinia pseudoacacia is the most common species. This species, along
with P, serotina, have been introduced into the area to stabilize sandy soils (Damian &
Crainic 2010).

Fig. 7. Habitat 92A0, in the southern part of the proteced area
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The influence of Robinia pseudoacacia is added to other anthropogenic impacts:
the change of watercourses in the past, sometimes having the effect of interrupting the
connectivity between them, plus the climatic variations of recent years, with the
reduction of water intake, i.e., the reduction of the area of the habitat.

Even though the forest habitats on the site are, on certain areas, deeply modified
(Fig. 8, 9) or historically transformed into plantations with alien species, ROSCI0220 is
an important protected area from the point of view of the conservation of habitats and
species of flora and fauna of European and national importance. Last, but not least, it is
an attractive area, which can also be well integrated with the needs of local communities.

Fig. 8. General aspect of the valley connecting Lake Cicos with Lake Olosig

F zg 9. Mature forests of Quercus cerris and modified forests on depression lands
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Of the other invasive species, Erigeron annuus also has a very high frequency,
being distributed in most habitats of the site (Fig. 10, Table 1).
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The species Ambrosia artemisiifolia has a widespread, with a large number of
specimens in the surrounding agricultural area, but with low impact in the natural
habitats of the site. A study related to the distribution of the species A. artemisiifolia,
conducted between 2003-2007, in Bihor County, indicates the Sacueni area as having
few populations of more than 100 individuals (Hodisan & Morar 2005). Since then, the
species has also expanded in the studied area, especially in the forest.

Carya cordiformis is maintained, planted on a certain surface, but it does not
exhibit obvious competitive behaviour (Fig. 11).

Fig. 11. Carya cordiformis, leaf and fruits.

Among the species naturalized in the past in Sdcueni, according to Blackburn et al
(2011) classification, the species Juglans nigra, Prunus serotina, Robinia pseudoacacia,
Quercus rubra, Q. palustris, and Fraxinus pennsylvanica fall into E category, which
includes fully invasive species, with individuals dispersing, surviving and reproducing at
multiple sites across a greater or lesser point of introduction. Populus % canadensis and
Carya cordiformis fall into C3 category, in which individuals of the species survive in the
wild, where they were introduced, reproducing and self-sustaining their population. The
rest of the identified species are fully invasive species and belongs to the E category.

Even if] in the west of the country (Crainic et al. 2019, Arsene et al. 2015), in urban
areas, but also in forest habitats, Ailanthus altissima (Mill.) Swingle is a common species,
at Sacueni it has not been identified.

Table 1. Invasive plant species identified in ROSCI0220 Sacueni
and the Cicos Lake Nature Reserve

Species Family Spe.cEes Location / impact on habitats
origin
Acer negundo L. | Sapindaceae |North In the perimeter of Cicos Lake Nature Reserve, with low

America invasive impact in habitat 91E0*. It competes with native
species with a higher growth rate than species characteristic
of riparian habitats (Porte et al 2011).
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and Chile

Ambrosia Asteraceae North It has a widespread, with medium impact in areas bordering
artemisiifolia L. America the forest, the limit reached by cultivated land. In natural,
undisturbed habitats, the impact is low. The species
dominates the early stages of vegetation succession in
disturbed areas; in some habitats, interspecific competition
for resources is a limiting factor in the expansion of the
species (Gentili et al 2015).
Asclepias Apocynaceae | North For now, it is a low-impact species in marginal areas of the
syriaca L. America site, but the presence of soils with sandy-clayey textures
could favour its expansion. The species is included in the
List of Invasive Alien Species of Union concern, with rapid
dispersion by the large number of seeds carried by the wind.
Bidens frondosa | Asteraceae North It has an average impact in the northern part of Cicos Lake
L. America Nature Reserve, where it grows in dense groups in priority
habitat 91EO0*. It is a species that invades wetlands, water
banks, wet forests, abandoned land, anthropized areas,
where it can grow in high density, affecting native flora in
wet natural habitats (Ronzhina 2017).
Carya Juglandaceae | North Species introduced in the past, experimentally, in the
cordiformis America Sacueni area; currently, it has a compact distribution where
(Wangenh.) K. it was planted, without obvious competitive behaviour. The
Koch planted area is adjacent to habitat 91E0*, located on the
eastern boundary of the site. In North America, it is used to
recolonize areas disrupted by mining (Davis et al 2012).
Echinocystis Cucurbitaceae | North On site, it is found in the forest edge near Cicos Lake and
lobata (Michx.) America habitat 91EO*, as well as on the woody vegetation in the
Torr. & Gray area adjacent to the wet meadows of habitat 6430. Where it
grows abundantly, it produces deformations of grass species
or shrubs and limits the amount of light that reaches the
ground, which affects the growth of other plants (Grasic et
al 2019).
Erigeron Asteraceae North Species present in habitat 91MO, sometimes in very large
annuus (L.) America numbers, in the outskirt area, but also in clearings, as well
Pers. as in the area of the plantation of Larix decidua; it
sporadically occurs in the wet grasslands of habitat 6430.
Because of the large number of individuals, it affects the
diversity of these areas.
Datura Solanaceae North It is present on cultivated land, having little impact on the
stramonium L. America natural habitats of the site. It inhibits the development of
other plants and can colonize various habitats.
Fraxinus Oleaceae North It is a species that has been planted, in the protected area,
pennsylvanica America on some areas within habitat 91M0. The characteristics of
Marschall the site, but also of the species — easy regeneration, large
number of seeds, easy to disseminate, high ecological
plasticity, and preference for wet habitats (Drescher & Prots
2016) determine the need to monitor the species over time.
Galinsoga Asteraceae South and |Present in the agricultural areas of the site, it has little
parviflora Cav. Central impact on the natural habitats here. The species is
America, |competitive, but the high impact is limited to cultivated
from land (Bond et al. 2006).
Mexico




48

STEIU C., CORPADE A.-M., TOGOR G.C., NICOLIN A.L.

Helianthus
tuberosus L.

Asteraceae

North
America

Low-impact occurs in Cicos Lake Nature Reserve, in
habitat 91E0*, and in the outskirt of habitat 91MO0. The
species requires attention because it has a strong vegetative
reproduction, especially in shaded places, also having an
allelopathic effect, inhibiting the germination of native
species (Balogh 2008).

Impatiens
glandulifera
Royle

Balsaminaceae

Asia

Identified within the perimeter of Lake Cicos, with
invasive, as yet low impact, in habitat 91 E0*; it is a species
included in the List of Invasive Alien Species of Union
concern. It has a highly invasive and transformative
character, prefers flood plains where it can eliminate native
species, and inhibits the germination capacity of other
species (Hulme & Bremner 2006).

Quercus rubra L|

Fagaceae

North
America

Species planted in the west of the site, for now with little
impact on natural habitats. However, it is a rapidly growing
species, with mild regeneration and dissemination, resistant
to air pollution, which can replace native oak species; some
studies demonstrate its negative impact on the diversity of
the herbaceous layer (Chmura 2013, Adamowski 2002).

Quercus
palustris
Miinchh

Fagaceae

North
America

Species planted in places, for now with little impact on
natural habitats. It is a species of oak that resists in
temporarily flooded areas, with a superficial root system. It
prefers wetter, clayey soils, which explains the planting of
the species at Sacueni.

Juglans nigra L.

Juglandaceae

North
America

It has an extensive distribution in the protected area, being
preferred by foresters due to the adaptability of the species
to the conditions here. It occurs in compact, mixed
plantations or is promoted in clearings, in areas with mesh
cuttings. The habitats it can affect are 91MO0, 91E0*
(especially Cicos Lake Nature Reserve) and 91F0. Through
the allelopathic effect, black walnut is a transformative
species; it inhibits the development of certain herbaceous
species, favouring some grasses, and increases pH and the
amount of calcium and phosphorus in the soil (Hrib et al
2017).

Parthenocissus
inserta

(A. Kern.)
Fritsch

Vitaceae

North
America

Present mainly in the perimeter of Cicos Lake, with low
invasive impact in habitat 91E0*, but with potential for
expansion in habitats favourable to the species. It has a
negative effect in interspecific competition (Grasi¢ et al
2019).

Prunus serotina
Ehrh.

Rosaceae

North
America

Historically planted species with high impact on most areas
with natural habitats, especially in 91MO forests.
Sometimes, it makes up the dominant species on wetter
soils with deeply modified vegetable cover, which cannot
be framed by some types of Natura 2000 habitats. It also
extends to the edge of the forest, into meadows, being
disseminated by birds. With rapid propagation, it occupies
the first two layers of the arboreta, often coming to
dominate them (Damian & Crainic 2010); it has a negative
impact on the diversity of the herbaceous layer (Chmura
2013).
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Robinia Fabaceae North The black locust, also introduced here for the stabilisation
pseudoacacia L. America of sands, has a high impact in most habitats in the protected
area, distributed mainly along the access routes, in the
outskirt areas of habitat 91MO0, along the valleys that form
habitat 92A0 (in particular the Sannicolau Valley), on the
edge of habitat 91E0* in the area of Lake Cicos and habitat
91F0, in the Valley of Lake Cicastau. In places, it is planted
on higher areas near cultivated land. It germinates and
grows rapidly, spreads aggressively through dredging,
especially in areas with anthropogenic impact (Ivajnsic et al

2012).
Phytolacca Phytolaccaceae | North It is mainly present in the habitat 91MO, where mesh cuts
americana L. America have been made, along with Prunus serotina and Robinia

pseudoacacia. It grows quickly, can form a layer with a
sub-tree dense appearance; together with other rapidly
growing invasive species, it contributes to inhibiting the
germination of woody species; it has an allelopathic effect
of obstructing the development of other native species

(Balogh & Juhasz 2008).
Populus x Salicaceae hybrid: P | The tree, cultivated from the past, is found in habitat 92A0
canadensis nigra x P | where it has little impact. It is a species that grows more
Moench. deltoidea | than other native species of poplars in a season, and it is a
threat to them because of its introgression (Vanden-Broeck
etal 2012).
Vitis vulpina L. | Vitaceae North Low-impact species present in the perimeter of Cicos Lake

America in habitat 91E0*. It has the ability to expand in a short time.
Where it is established, it can cover a large area of native
woody vegetation, alter plant growth; it causes
deformations and limits the amount of light to the soil, also
affecting grass species (Orsenigos et al. 2017).

Xanthium Asteraceae North It has little impact on the perimeter of the site, being present
orientale subsp. America on agricultural areas and on the edge of forest habitats. It
italicum mainly colonizes disturbed areas and inhibits the growth of
(Moretti) native plants in invaded areas.
Greuter

Conclusions

Due to the peculiarities of the site and the forestry experiments carried out on the
hydromorphic soils here, some tree species have adapted very well, are still maintained
today, or, moreover, exhibit invasive and more or less aggressive behaviour. One species
whose expansion can no longer be controlled, even if the current forestry works are
aimed at its removal, is Prunus serotina, which is often abundant in the lower layers of
the canopy, but also invades grassland habitats near the forest. Virtually, it can be found
on all of the site, with the exception of agricultural land and some aquatic and palustrine
habitats.

The American black walnut (Juglans nigra) is a preferred species of foresters
because it has a very good growth and its spatial dispersion can be more easily
controlled, outside the plots where it is planted. However, taking into account the
concerns and policies of the European Union with regard to potentially invasive species,
the future legislative regulations in Romania need to be much clearer as regarding the
continuation of their cultivation or their maintenance in culture, i.e., the harmonisation of
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these regulations with other legislative rules, still in force, in the forestry field. The
abundance of invasive species of this kind does not allow them to be eliminated in a
short time, so medium- and long-term strategies should be taken into account.

Although extremely abundant in Romania, Robinia pseudoacacia in Sacueni is
not a problem species, especially compared to the abundance of the first two species
mentioned.

Within the perimeter of the Cicos Lake Nature Reserve, where habitats 91E0*
and 3150 preserve a number of rare and relict species, it is necessary to eliminate any
invasive species and, in the short term, at least to monitor the Juglans nigra plantation
with which the protected area borders.

Asclepias syriaca and Impatiens glandulifera have, for the time being, little
impact in the protected area, but they are species on the List of Invasive Alien Species of
Union concern and can be completely eliminated at this time.
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