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Abstract
Two native species from North America, Cornus alternifolia and Cornus amomum
(Cornaceae) have escaped from cultivation in Lithuania and are recorded as new
alien species. Cornus alternifolia was found in an alluvial forest habitat in Vilnius,
occupying an area of ca. 0.49 ha. The population consists of about 900 individuals
of which ca. 100 were growing to 1–3.5 m high, though fruiting individuals were
not found. Cornus amomum is recorded from the Šiauliai district, on the banks of a
water reservoir in a shrub-dominated habitat. The population consists of four
mature individuals with fruits and several young individuals grown from seeds.
Cornus alternifolia has already been reported to have escaped in Slovakia; Cornus
amomum is reported for Lithuania as an escaped plant for the first time in Europe.
Both species occupy habitats analogous to their native range and are dispersed
mainly by birds. Their naturalization, spread and invasion to natural habitats of
temperate regions of Europe is probable. Therefore, the spread of these species should
be monitored, and rapid response measures, if deemed necessary, should be taken.
Key words: alien plants, alluvial forest, dispersal, invasion, naturalization

Introduction
Ornamental and landscape gardening, botanical gardens and other
collections of living plants are currently recognized as the most prominent
sources of new alien, potentially invasive and invasive plant species
(Hulme 2011, 2015; Heywood and Sharrock 2013; Pergl et al. 2016).
Almost two thirds (62.8%) of the established plant species in Europe have
been introduced intentionally for ornamental, horticultural or agricultural
purposes (Keller et al. 2011).
The spread of alien woody species from ornamental and forestry
plantations is of particular concern, because the first stages of their
adaptation to the new environment take place under human care
(Richardson et al. 2000; Nair et al. 2004) and later during their quite long
life cycle they tend to produce substantial quantities of propagules,
dispersed by natural vectors (wind, water, birds, mammals, etc.) and thus
may become invasive (Dodet and Collet 2012). Rejmánek (2014)
hypothesizes that horticulture and forestry will continue to be major
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pathways of woody plant invasions. Therefore, early detection of new
potentially invasive species and rapid response are critically important
measures aiming to reduce their negative effect on the environment and
increase feasibility of eradication, if deemed necessary (Simpson et al. 2009;
Ziska and Dukes 2014).
In Lithuania, 90 woody alien species have been recorded (Gudžinskas et
al. 2017; Gudžinskas 2018) and 6 of them are legally recognized as invasive
(Gudžinskas and Žalneravičius 2017). However, about 20 other alien woody
species (e.g., Cornus alba L., Parthenocissus quinquefolia (L.) Planch.,
Quercus rubra L.) show a tendency of intense spread and should be
considered for inclusion into the list of invasive species of Lithuania. The
genus Cornus L. was represented by one alien and potentially invasive
species, Cornus alba s.l. (including C. alba L. subsp. alba and C. alba subsp.
stolonifera (Michx.) Wangerin sensu Zieliński et al. 2014), so far (Gudžinskas
et al. 2017).
The genus Cornus (Cornaceae) includes ca. 60 species distributed in
Asia, North and South America, Europe and Africa, predominantly in
boreal and temperate regions, also at high elevations in subtropical and
tropical regions, with centres of the highest diversity in East Asia and North
America (Eyde 1988; Xiang et al. 2006). In Lithuania, this genus is currently
represented by one native species, Cornus sanguinea L., one alien species,
Cornus alba s.l., and several species cultivated for ornamental and landscaping
purposes (Lekavičius 1976; Navasaitis 2008; Gudžinskas et al. 2017).
During studies on the ecological performance of alien and native Cornus
species in the Southern Hemiboreal zone of Europe, we recorded two new
alien species of this genus to Lithuania in 2019: Cornus alternifolia L.f. and
Cornus amomum Mill. Both these species are native to North America and
occasionally cultivated as ornamental plants or for hedgings in Europe
(Encke 1960; Navasaitis 2008; Laiviņš et al. 2009; Wann 2011). In Europe,
Cornus alternifolia has been recorded as an escaped casual species only in
Slovakia (Medvecká et al. 2012), whereas occurrences of Cornus amomum
outside of places of cultivation have not been reported previously for Europe.
Here, we report for the first time of two Cornus species that have
escaped from cultivation. We analyze their habitats and communities and
discuss possible scenarios of their naturalization and further spread in
temperate regions of Europe.

Materials and methods
Studied species
Cornus alternifolia L.f. (Cornus subg. Mesomora Raf.) is native to North
America and distributed from Quebec and Ontario to the southeastern
part of the United States, i.e., Georgia and Florida (Murrell and Poindexter
2016). It grows as a shrub or tree to 12 m high. The leaf blade is narrowly
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Figure 1. Young individual of Cornus alternifolia in alluvial forest habitat, 5 September 2019 (A) and branch of Cornus amomum
with fruits on the banks of a water reservoir, 16 August 2019 (B). Photos by Z. Gudžinskas.

to broadly ovate or obovate, with an abruptly acuminate apex (Figure 1A).
Drupes are blue, globose, and 5–8 mm in diameter.
Cornus amomum Mill. (Cornus subg. Thelycrania (Dumort.) C.K.
Schneid.) is also native to North America and distributed within the
eastern part of the United States from Maine to Florida (Murrell and
Poindexter 2016). Cornus amomum grows as a shrub to 5 m high, with
clustered stems. Its branches are occasionally arching to the ground and
rooting at the nodes. The leaf blade is broadly ovate, with rounded or
truncate base, and abruptly acuminate apex (Figure 1B). Drupes are blue,
5–9 mm in diameter, and globose.
Both Cornus species were introduced to Lithuania in the first half of the
19th century, i.e., Cornus amomum in 1804 and Cornus alternifolia in 1824,
and were known in cultivation only (Skridaila 1996).

Study methods
The diversity and ecology of Cornus species were studied in all regions of
Lithuania from June–October of 2019, by visiting previously known or
potential habitats. For the newly discovered localities of Cornus alternifolia
and Cornus amomum, we estimated the occupied area, the number of
individuals and recorded the composition and cover of all plant species in
the community by vegetation layers (the first and the second tree layers,
shrub layer, herb layer, bottom layer) applying the Braun-Blanquet (1964)
method. The vegetation structure was estimated in 400 m2 (for Cornus
alternifolia) and in 120 m2 (for Cornus amomum).
The nomenclature of vascular plant taxa follows the Euro+Med
PlantBase (2020) and names of bryophytes given by Hill et al. (2006). The
nomenclature of the infrageneric taxa of the genus Cornus follows Murrell
and Poindexter (2016).
Herbarium specimens of Cornus species collected by the authors were
deposited at the Herbarium of the Institute of Botany of the Nature Research
Centre (BILAS). Distribution maps of Cornus alternifolia and Cornus amomum
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Figure 2. Map of Cornus alternifolia (dot) and Cornus amomum (rectangle) recorded localities
in Lithuania.

in Lithuania were compiled applying a system of grid cells, which were
arranged according to geographical coordinates with sides of 6′ of latitude
and 10′ of longitude (Gudžinskas 1993).

Results
Records and population size
Cornus alternifolia was first recorded in the wild from the southeastern
part of Lithuania (Figure 2) in a northeastern district of Vilnius city, there
in the environs of Kairėnai settlement in the vicinity of the Vilnius
University Botanical Garden in woodland habitat dominated by Alnus
glutinosa (L.) Gaertn. (5 September 2019, 54.73341°N; 25.40642°E, leg.
L. Petrulaitis and Z. Gudžinskas, BILAS 92617). Individuals of Cornus
alternifolia were dispersed over an area of 0.49 ha of the woodland. The
height of more than 100 individuals of this species ranged from 1 m to 3.5 m,
whereas the number of individuals ranging from 0.5 m to 1 m height
exceeded 300. The number of seedlings and small individuals (less than 0.5 m
height), based on an approximate estimation, could be close to 500.
Thorough inspection of the tallest individuals revealed that none of them
has reached the generative stage. Currently this species should be treated as
casual in Lithuania.
We suspect that seeds of Cornus alternifolia were brought to the habitat
by birds from mature individuals growing in an open area at the edge of a
small pond. The distance from the presumed source of Cornus alternifolia
seeds to young individuals in the alluvial forest ranged from 10 m to 100 m.
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At the beginning of September 2019, ripe fruits from cultivated mature
individual of Cornus alternifolia were already removed by birds.
Cornus amomum was first recorded in the wild in the northern part of
Lithuania (Figure 2), in the Šiauliai district, ca. 10 km southwest of Šiauliai,
in the environs of Raizgiai village, on the banks of the Bubiai Water
Reservoir (16 August 2019, 55.89485°N; 23.17760°E, leg. L. Petrulaitis,
BILAS 92616). Four mature individuals with unripe fruits and several
young individuals were recorded as dispersed over an area of ca. 120 m2
along the banks of the water reservoir. At the beginning of September
2019, we revisited the locality for fruit sampling, however, almost all ripe
fruits were picked up by birds. Currently this species should be treated as a
casual alien in Lithuania.
We were not able to reveal the source of seeds of Cornus amomum,
however, it is evident that the recorded individuals at this locality have
occurred there for more than a decade. It is possible that the source of
seeds of this species is in gardens of Raizgiai village, which is situated ca.
800 m to the east from the locality of Cornus amomum, on the opposite
side of the Bubiai Water Reservoir.

Habitats and structure of communities
The studied population of Cornus alternifolia in Vilnius occupied an
alluvial forest habitat along a small stream. The vegetation of the habitat
was composed of moderately dense first and second tree layers (cover
ranging from 30% to 50% and from 30% to 40%, respectively). The dominant
species in both tree layers were Alnus glutinosa, Alnus incana (L.) Moench.
and Fraxinus excelsior L., whereas Acer platanoides L., Prunus padus L. and
Ulmus glabra Huds. were present only in the second tree layer (Supplementary
material Table S1). The shrub layer in both relevés was well developed
(cover ranging from 50% to 70%) and was formed by young individuals of
Acer platanoides, Alnus incana, Fraxinus excelsior and Ulmus glabra, as
well as invasive Cornus alba. The cover of Cornus alternifolia in relevés
ranged from 5% to 10%. The herb layer was well developed (cover 60%)
although slightly impoverished for alluvial forest habitats. The most
abundant species in the herb layer were Aegopodium podagraria L., Geum
rivale L. and Rubus caesius L. (Table S1). Although several invasive herb
species were recorded in the relevé plots (Heracleum sosnowskyi Manden.,
Impatiens parviflora DC., Solidago canadensis L., etc.), their abundance and
cover were low. The bottom layer was quite sparse (cover ranging from
20% to 30%) and was formed mainly by Plagiomnium undulatum (Hedw.)
T.J. Kop., Plagiomnium ellipticum (Brid.) T.J. Kop. and Brachythecium
rivulare Schimp.
Individuals of Cornus alternifolia in the alluvial forest habitat were
dispersed almost evenly. The highest and best developed individuals
occurred in patches with lower coverage of trees. Despite the observation
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that individuals of Cornus alternifolia tend to be smaller in heavily shaded
patches of the habitat with dense shrubs, their foliage was well developed,
and no signs of decreased viability were noted.
The recorded Cornus amomum population in the Šiauliai district occurs
in a transitional zone between aquatic and terrestrial habitats which is
periodically flooded. The vegetation of the habitat was composed of a
sparse tree layer (cover 10%) with solitary Acer platanoides and Salix
caprea L., and quite dense shrub layer (cover 75%) dominated by Salix
purpurea L., Salix cinerea L. and Cornus alba. Cornus amomum covered
about 2% in the shrub layer of the plant community (Table S2). The herb
layer was quite sparse (cover 40%) and composed by species characteristic
of wet (Carex acuta L., Equisetum fluviatile L., Phragmites australis (Cav.)
Steud.), mesic (Galium mollugo L., Hypericum maculatum Crantz, Vicia
cracca L.) and even xeromesic (Calamagrostis epigejos (L.) Roth) species.

Discussion
This is the first record of the two Cornus species, Cornus alternifolia and
Cornus amomum, for Lithuania, otherwise very rare alien species in
Europe. Cornus alternifolia has been reported as a casual alien only in
Slovakia (Medvecká et al. 2012); while Cornus amomum is reported here
for the first time in Europe, to our knowledge. The tendency of spreading
of Cornus alternifolia has also been noted in Poland (Dyderski et al. 2017),
where it spread after 39 years upon introduction to sites more than 300 m
away from the primary source, a plant that possesses traits of potential
invasiveness. Considering invasiveness of several other congeners
possessing similar ecological and biological characteristics, particularly of
Cornus alba and Cornus sericea (Kelly 1990; EPPO 2012; Bačič et al. 2015;
Gudžinskas et al. 2017; Semenishchenkov 2017), we can presume that
further spread and naturalization of Cornus alternifolia and Cornus
amomum in hemiboreal and temperate regions of Europe is eminent.
From the currently known distribution of Cornus alternifolia and
Cornus amomum it is probable that these species are at the start of
spreading and naturalizing in Europe. Seeds of both studied species, like of
other Cornus species, are being dispersed mainly by birds (potential avian
dispersers in Lithuania are Sturnus vulgaris, Turdus merula and Turdus
pilaris), which are attracted by fleshy fruits (Borowicz and Stephenson
1985). Significant impact on dispersal of seeds by birds was indirectly
confirmed by our observations. In mid-August of 2019, we observed
individuals with many unripe fruits, whereas at the beginning of September
almost all ripe fruits were picked up by birds.
The main factor limiting fast spread of Cornus alternifolia and Cornus
amomum probably, in our opinion, is the quite low level of propagule
pressure (Křivanek et al. 2006) because these species are quite rare in
cultivation, at least in the Baltic region (Navasaitis 2008; Laiviņš et al. 2009).
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However, propagule pressure may increase in the future, as both species
are available for sale at least in several nurseries in Lithuania. Also, the
escaped population of Cornus amomum recorded in Lithuania will provide
additional propagule pressure (Křivanek et al. 2006), because individuals
from this population produce fruits with viable seeds.
Cornus alternifolia has been added to the list of National Plant Genetic
Resources as an ornamental plant. According to Baronienė (2014), this
species does not possess any traits of invasiveness, however, results of our
study suggest that it could become invasive, particularly if the propagule
pressure increases.
Even though Cornus amomum has not been reported to have escaped
from cultivation in Europe, we suspect that in some cases it could have
been overlooked. Shrubs of Cornus amomum without fruits or with unripe
fruits may not have been recognized due to similarity with Cornus alba or
Cornus sericea L., particularly in respect to possible admixtures to large and
dense populations with the latter species. However, Cornus amomum can
be easily distinguished by its often brightly blue fruits arranged in flattopped or concave clusters and its slightly shiny leaves (Figure 1B).
Cornus alternifolia in its native range in North America grows in
deciduous, coniferous or mixed forests, usually in mesic or dry-mesic,
loamy soils (Murrell and Poindexter 2016). The escaped population of this
species recorded in Lithuania occupies alluvial forest dominated by broadleaved trees. In Poland, Cornus alternifolia is spreading to plantations of
coniferous or mixed tree stands in habitats of deciduous forests in an
arboretum (Dyderski et al. 2017). In Slovakia, this species has been recorded
in an anthropogenic habitat (Medvecká et al. 2012).
Cornus amomum in its native range grows in alluvial forests, wet meadows,
along river and stream banks, marshes and other humid habitats (Wilson
1964; Murrell and Poindexter 2016). The detected escaped population of
this species in Lithuania occupies a wet to mesic, periodically flooded
shrub community on the banks of a water reservoir.
Alien species usually tend to invade recipient habitats that are analogous
to their original habitats in the native range (Hejda et al. 2009; Kalusová et
al. 2014). The fact that Cornus alternifolia in Lithuania and Poland, as well
as Cornus amomum in Lithuania, are spreading to analogous habitats like
the habitats in their native range, rises concerns of probable invasions to
natural habitats. Particular attention should be paid to Cornus amomum,
which like Cornus alba and Cornus sericea (Bačič et al. 2015; Werpachowski
and Biereżnoj-Bazille 2015; Semenishchenkov 2017; Bomanowska et al.
2019), is able to invade wetland habitats.
Although Cornus alternifolia and Cornus amomum are currently rare in
Europe, their further spread and naturalization are likely. Therefore, early
detection and rapid response measures should be taken, when deemed
necessary, to ensure that they will not become invasive.
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