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Abstract—New data on the distribution of alien species in the south of Primorsky krai are presented. For the
first time, Digitalis grandiflora Mill. is indicated in the composition of an alien f lora—a species that has
escaped from culture, currently occupying a significant area in the arboretum of the Gornotaezhnaya station
of the Far Eastern Branch of the Russian Academy of Sciences (Ussuriysk city district, Primorsky krai). This
species is a new alien to the entire territory of the Far East. In an anthropogenically transformed territory, Dig-
italis grandiflora is an epecophyte according to the degree of naturalization. It was revealed that Pilosella flo-
ribunda (Wimm. et Grab.) Fr. is actively being introduced to the exposition areas of the arboretum of the Gor-
notaezhnaya station, forming extensive loci with a projective coverage of up to 70%. It has been established
that a new alien species for the f lora of the Ussurisky Reserve is Carduus acanthoides L., found at a consider-
able distance from previously found places of growth outside the protected area. The information on new
habitats of other species of alien plants in the territory of Primorsky krai identified by us in the period from
2019 to 2023 is presented.
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INTRODUCTION
In recent years, alien plants, as a result of anthro-

pogenic transformation of the environment and cli-
mate change, pose a significant threat to the conserva-
tion of biological diversity. The high competitive abil-
ity of many alien species leads to the suppression and
displacement of native species from plant communi-
ties and disruption of the functioning of various eco-
systems. Such alien species, characterized by aggres-
sive spread in new territories, are invasive and cause
damage to agricultural complexes and aggravate envi-
ronmental disasters (McGeoch et al., 2010; Lemke
et al., 2013). Study of the implementation alien species
in the composition of regional f loras is a relevant area
of research of both domestic (Shishkin, 1936;
Vorobyov, 1954; Vinogradova et al., 2010; Mikhailova
et al., 2022) and foreign specialists (Richardson and
Pyšek, 2012; Teofilovski and Ćušterevska, 2022; Prin-
gle, 2023).

The active development of the Far Eastern regions
is currently leading to a noticeable increase in the
invasive activity of alien plants. Of all the subjects of
the Far Eastern Federal District (FEFD), Primorsky
krai is the leader in the number of alien and invasive
plant species. This is facilitated by the significant

development of agricultural lands, the predominant
number of settlements, and many road, rail, and sea
transport intersections. The f lora adventization index
of Primorsky krai is the highest in the Far Eastern
Federal District and amounts to 24.7% (Kozhevnikov
and Kozhevnikova, 2014; Kozhevnikova, 2021). Since
the 1980s and to this day, in Primorsky krai, research-
ers have been searching for alien species and assessing
their distribution and the consequences of invasion
(Buch et al., 1981; Nechaeva, 1984; Kozhevnikova
and Kozhevnikov, 2016; Fedina, 2017; Kolyada,
2020). In 2021, the Black Book of the Flora of the Far
East was published (Vinogradova et al., 2021), which
provides information on the distribution, habitats, and
invasive status of 117 alien plant species in the Far
Eastern Federal District.

The most complete list of adventive f lora of the
Primorsky krai is presented in the general summary
Illustrated Flora of the Primorsky Territory (Russian Far
East) (Kozhevnikov et al., 2019), according to which
648 alien plant species grow in Primorsky krai out of
768 species known for the Russian Far East.

The purpose of this study was to identify new places
of growth of alien plant species and assess their inva-
sive status in the south of Primorsky krai.
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MATERIALS AND METHODS
Identification of alien species in the south of Pri-

morsky krai (Vladivostok city district (VGO), Ussuri-
ysk city district (UGO), Nadezhdinsky district, Shko-
tovsky district, Khasansky district) was carried out
using route-descriptive and stationary methods in
2019–2023. Invasive status is given according to the
scale given in the Black Book of the Flora of the Far
East: 2—alien species that are actively spreading and
naturalizing in disturbed, seminatural and natural
habitats; 3—alien species currently spreading and nat-
uralizing in disturbed habitats; in the course of further
naturalization, some of them will apparently be able to
penetrate into seminatural and natural communities
(Vinogradova et al., 2021). The degree of naturaliza-
tion of alien plants was assessed using the scoring sys-
tem proposed in the work of Vinogradova et al. (2014).
To determine the distribution of alien species, we used
published sources, herbarium collections (VLA,
VBGI), and electronic resources (iNaturalist…, 2023;
Plantarium…, 2023).

To document the finds, herbarium material was
collected. Herbarium specimens were transferred to
the herbarium collections: Federal Scientific Center
for Biodiversity of Terrestrial Biota of East Asia of the
Far Eastern Branch of the Russian Academy of Sci-
ences (FEB RAS) (VLA), Botanical Garden-Institute
of the FEB RAS (VBGI).

The names of families, genera, and species are
given in accordance with the International Index of
Scientific Names of Plants (International Plant
Names Index…, 2023).

RESULTS AND DISCUSSION
As a result of botanical research, one new alien spe-

cies, previously not recorded not only in Primorsky
krai but also throughout the Far East, was identified.
New locations of alien plants known to the south of
Primorsky krai have been established.

A New Alien Species for the Flora of the Russian Far East
Digitalis grandiflora Mill. (Scrophulariaceae)

A perennial, short-rhizomatous herbaceous plant
up to 120–150 cm tall.

Natural range: Central Europe, Mediterranean,
European part of Russia, Caucasus, Western Siberia.

Invasive status in Primorsky krai—2.
According to the degree of naturalization, it is an

epecophyte; according to the vector of invasion, it is
an ergasiophyte.

D. grandiflora as a medicinal plant containing car-
diac glycosides was sown with seeds in a nursery arbo-
retum of the Gornotaezhnaya Station of the FEB RAS
(GTS FEB RAS) in the 1960s, then transplanted to
the “Reproduction” section of the arboretum (inten-
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tional introduction). In the 1990s, seeds spread to
neighboring areas.

Currently the population D. grandiflora has very
significantly expanded the territory of its growth in the
arboretum of the GTS and occupies more than 1.5 ha.
The average coenopopulation density is 60 individuals
of different ages per 1 m2. Under the canopy of a nat-
ural forest (oak tree (Quercus mongolica Fisch. ex
Ledeb.) with Dahurian birch (Betula davurica Pall.)
mixed shrub), D. grandiflora penetrates up to 10 m.
The perennial overwinters in a rosette state and begins
active vegetation in the second ten days of April. The
successful settlement of the alien species was facili-
tated by uprooting the forest, plowing the soil, and
mowing around the introduced trees and shrubs.

Our collection: Primorsky krai, village of Gornot-
aezhnoe, arboretum of the GTS FEB RAS, mass
flowering (43°41′37″ N, 132°8′59″ E). June 27, 2023.
L.A. Fedina, S.K. Malysheva (VLA, VBGI).

As an alien species, D. grandiflora for the territory
of the Far Eastern Federal District is given for the first
time.

New Locations of Alien Species

Pilosella f loribunda (Wimm. et Grab.)
Fr. (Asteraceae)

A perennial herbaceous plant up to 100 cm high
with a stolon-forming rhizome.

Natural range: Europe, Mediterranean, European
part of Russia.

Invasive status in Primorsky krai—2.
It is rare in Primorsky krai; according to the degree

of naturalization, it is an epecophyte; the vector of
invasion is an unintentional introduction.

In Primorsky krai, it is known from several places
of growth: Ussuriysk city district (UGO), vicinity of
the village of Monakino; Spassky district, vicinity of
the village of Khavalynk; Oktyabrsky district, village
of Zarechnoye (Plantarium…, 2023).

In Ussuriysk GO, P. floribunda on the territory of
the village of Gornotaezhnoe meets sporadically (sin-
gly or in small groups) along roads, in fallow lands and
near garden plots. In the arboretum of the State Arbo-
retum of the Far Eastern Branch of the Russian Acad-
emy of Sciences, it appeared in the exhibition areas in
the early 2000s. For 20 years, active settlement of this
adventive species has been observed, and currently it
occupies several areas of the arboretum with a total
area of 0.5 ha, where during the f lowering period it is
a background species with a projective cover of up to
70%. The density of individuals of the species averages
10 plants (24 generative shoots) per 1 m2, on several
loci with an area of up to 10–15 m2 plant density is
maximum and amounts to 25 specimens (45 genera-
tive shoots) per 1 m2.
l. 15  No. 2  2024
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Our collection: Primorsky krai, Ussuriysk GO, vil-
lage of Gornotaezhnoe, arboretum of the GTS FEB
RAS (43°41′36″ N, 132°8′60″ E). June 1, 2022.
L.A. Fedina, S.K. Malysheva (VBGI).

Turritis glabra L. (Brassicaceae)
Annual or biennial herbaceous plant up to 1 (1.3) m

tall, taproot monocarpic.
Natural range: Europe, Asia Minor, North Amer-

ica, North Africa.
Invasive status in Primorsky krai—2.
In Primorsky krai, T. glabra is rare; according to

the degree of naturalization, it is an epecophyte; the
vector of invasion is an unintentional introduction.

The first collections of this plant in Primorsky krai
date back to 1860; later, the species spread from the
southern (Khasansky) to the northern (Terneysky,
Kavalerovsky, Dalnegorsky) regions of the krai; it is
found on the islands of Russky, Putyatin, and Furu-
gelma (Vinogradova et al., 2021). In the city of Ussuri-
ysk, the species is known from the collections of
I.K. Shishkin from 1922: Ussuriysk, Suifunskaya hill,
bush. June 23, 1922 (MHA); there were no other finds
of this plant for this area. Currently in UGO, T. glabra
grows along the side of the road and near the vegetable
gardens in the village Gornotaezhnoe and in the arbo-
retum of the Gornotaezhnaya Station of the Far East-
ern Branch of the Russian Academy of Sciences.

We have collected the following: Primorsky krai,
Ussuriysk GO, village of Gornotaezhnoe, arboretum
of the GTS FEB RAS (43°41′25″ N, 132°9′17″ E.
June 25, 2023. L.A. Fedina, S.K. Malysheva (VBGI).

Carduus acanthoides L. (Asteraceae)
Perennial herbaceous plant up to 70 cm tall, tap-

root monocarpic.
Natural range: Europe, the European part of Rus-

sia. Caucasus, Asia Minor, Western Siberia.
Invasive status in Primorsky krai—2–3.
It is very rare in Primorsky krai; according to the

degree of naturalization, it is an epecophyte; the vec-
tor of invasion is unintentional introduction.

It was first found by D.P. Vorobyov in 1951 on peb-
bles and willows in the Shkotovsky district near the
Kangauz station (Anisimovka station). In 2022,
C. acanthoides was discovered in the Ussurisky Nature
Reserve opposite the Anikina Pad cordon. This find is
a new addition to the adventitious f lora of this pro-
tected area (Bezdeleva and Fedina, 2006). In 2023, we
noted it in the village of Kaymanovka (UGO) on the
side of the road (43°38′1″ N, 132°14′13″ E); in the city
of Ussuriysk near the bridge over the Komarovka River
(43°46′48″ N, 131°57′38″ E); and in Vladivostok, Sne-
govaya Pad microdistrict, slopes and local area
(43°9′59″ N, 131°57′28″ E).
RUSSIAN JOURNAL O
Our collection: Primorsky krai, Shkotovsky dis-
trict, Ussurisky Reserve, Anikina Pad cordon, side of
a dirt road (43°40′3″ N, 132°30′12″ E). August 29,
2022. L.A. Fedina, (VLA, VBGI).

For Ussuriysk GO, C. acanthoides as an alien spe-
cies has been listed for the first time.

Campanula rapunculoides L. (Campanulaceae)
Perennial herbaceous plant up to 70 cm tall, short-

rhizome polycarpic.
Natural range: Scandinavia, Europe, European

part of Russia, Caucasus, Western Siberia.
Invasive status in Primorsky krai—2–3.
It is very rare in Primorsky krai; according to the

degree of naturalization, it is an epecophyte, and
according to the vector of invasion, it is an ergasio-
phyte.

It was first noted in Primorsky krai in 1972 in the
city of Vladivostok, on the territory of the academic
campus. Since the 1990s C. rapunculoides has begun to
actively spread throughout the Vladivostok GO; it is
found in the Lazovsky Nature Reserve, Nakhodka,
and Dalnegorsk (Vinogradova et al., 2021). On the
territory of UGO in the village Gornotaezhnoe as an
ornamental plant, it was sown in the 1990s; as a result
of cultivation in house f lower beds, it becomes a strong
weed owing to abundant self-seeding. From private
farmsteads, C. rapunculoides spread (self-dispersal) to
the territory of the arboretum of the State Technical
University of the Far Eastern Branch of the Russian
Academy of Sciences. Currently, this alien species in
the arboretum occupies an area of 2 × 2 m; the projec-
tive cover is 80%; the height of generative individuals
is 60–70 cm; it blooms and bears fruit annually.

Our collection: Primorsky krai, Ussuriysk GO, vil-
lage of Gornotaezhnoe, arboretum of the GTS FEB
RAS (43°41′25″ N, 132°9′15″ E). July 7, 2023.
L.A. Fedina, S.K. Malysheva (VBGI).

Hesperis matronalis L. (Brassicaceae)
Perennial herbaceous plant up to 1.2 m tall, taproot

polycarpic.
Natural range: Eastern Europe, Southwest Asia,

North Africa.
Invasive status in Primorsky krai—2.
It is very rare in Primorsky krai; according to the

degree of naturalization, it is an epecophyte, and
according to the vector of invasion, it is an ergasio-
phyte.

The first collections of H. matronalis, as a “fugi-
tive” from culture, in Primorsky krai was dated 1974
(village of Anisimovka, Shkotovsky district). Most of
the collections of this alien species were produced in
the Vladivostok urban district, including in specially
protected areas (SPNA): Vladivostok, SPNA BSI FEB
F BIOLOGICAL INVASIONS  Vol. 15  No. 2  2024
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RAS, the lower part of the slope with western expo-
sure, roadside June 18, 2015. S.V. Nesterova (VBGI).

We noted the species in UGO (2022–2023) along
roads in villages of Dubovy Klyuch (43°39′44″ N,
132°7′53″ E), Kondratenovka (43°37′38″ N, 132°9′52″ E),
and Gornotaezhnoe (43°41′46″ N, 132°8′33″ E). In
the latter, it was also found on the side of the road at a
distance of more than 1.5 km from the populated area.
In the Khasansky district, this alien species was iden-
tified along roadsides in the villages of Barabash
(43°11′10″ N, 131°29′43″ E), Slavyanka (43°9′59″ N,
131°57′28″ E), and Zanadvorovka (43°18′28″ N,
131°35′50″ E) and on the descent to the sea on the ter-
ritory of the hotel complex Teploe More (43°51′18″ N,
131°25′14″ E, village of Slavyanka). In Nadezhdinsky
district, it also occurs along roadsides in the villages of
Razdolnoe (43°34′20″ N, 131°56′33″ E), Nezhino
(43°27′22″ N, 131°46′15″ E), and Volno-Nadezh-
dinskoye (43°22′38″ N, 131°58′40″ E).

Our collection: Primorsky krai, Vladivostok, along
the slopes along Basargina street (Patrokl district)
f lowering, single (43°4′28″ N, 131°56′49″ E). June 5,
2023. L.A. Fedina (VBGI).

Echium vulgare L. (Boraginaceae)
Annual or biennial herbaceous plant up to 1 m tall,

taproot monocarpic.
Natural range: Europe, Mediterranean, Caucasus,

Asia Minor.
Invasive status in Primorsky krai—2.
It is rare in Primorsky krai; according to the degree

of naturalization, it is an epecophyte; the vector of
invasion is unintentional introduction.

E. vulgare was first collected by I.K. Shishkin in
1920 in the vicinity of Nikolsk-Ussuriysk (now Ussuri-
ysk, UGO). In the 1930s, I.K. Shishkin reported that
“viper’s bugloss is occasionally cultivated as a honey
plant, but is easily included in wild groups.” The
author cited this view from the settlements of the mod-
ern UGO: Voroshilov (Ussuriysk), village of Novo-
Nikolskoye (village of Novonikolsk), village of
Rakovka, village of Popovka (Shishkin, 1936).

We noted that in 2022 E. vulgare was found sporad-
ically along the side of the road in the village of Gor-
notaezhnoe (43°41′55″ N, 132°9′59″ E, UGO). In the
Khasansky district, it grows in the village of Slavyanka
near the children’s institution on the street 50-let
Oktyabrya (43°9′59″ N, 131°57′28″ E, a few speci-
mens). It is also found in Vladivostok on the slopes
along the street Kirova, 2 (43°10′6″ N, 131°54′42″ E)
and street 50-let VLKSM (43°5′56″ N, 131°55′45″ E)
in several places, quite abundantly.

Our collection: Primorsky krai, Ussuriysk (UGO),
Raduzhny microdistrict, near the bus stop, numerous
specimens, mass flowering (43°44′21″ N, 132°9′17″ E).
July 12, 2023. L.A. Fedina (VBGI).
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Phacelia tanacetifolia Benth. (Hydrophyllaceae)
Annual or biennial herbaceous plant up to 70 cm

tall, taproot monocarpic.
Natural range: North America.
In Primorsky krai, it is found very rarely as a weed;

in terms of the degree of naturalization, it is an ephem-
erophyte, and in terms of the vector of invasion, it is a
xenoergasiophyte.

In Europe, in the European part of Russia, in the
Caucasus, in Siberia, and in the Russian Far East,
Ph. tanacetifolia is grown as a melliferous or ornamen-
tal plant. In places of cultivation, it often runs wild and
spreads as a weed in disturbed habitats (Doronkin,
1997; Gubanov et al., 2004). On the territory of the
Far Eastern Federal District, it is indicated as an alien
species for Khabarovsk and Primorsky krais, as well as
for Sakhalin Island (Kozhevnikov, 1991; Antonova,
2009; Lozhnikova et al., 2023). In the southern part of
Primorsky krai (Nadezhdinsky district), isolated loca-
tions outside the culture have been noted
(Kozhevnikova and Kozhevnikov, 2017). We found
Ph. tanacetifolia in the village of Gornotaezhnoe
(UGO), along the border of the nursery under the
canopy of bird cherry thickets; single specimens were
in the f lowering phase (43°41′42″ N, 132°9′18″ E,
June 27, 2023).

This species is listed for the first time as an alien
plant for the Ussuriysk GO.

Tussilago farfara L. (Asteraceae)
A perennial herbaceous plant up to 20 cm tall, with

a long branched rhizome.
Natural range: Western Europe, the European part

of Russia, Western and Eastern Siberia, Kazakhstan,
Asia Minor, North Africa.

Invasive status in Primorsky krai—2.
In Primorsky krai, it is often found, and according

to the degree of naturalization, it is an epecophyte,
and according to the vector of invasion, it is a xenoer-
gasiophyte.

For the first time, T. farfara was discovered
D.P. Vorobyov in 1950 in the vicinity of Vladivostok.
Researchers began to record the active spread of this
alien species throughout the region in the early 2000s,
including in protected areas (Fedina, 2018; Fedina
et al., 2019; Vinogradova et al., 2021).

We have discovered numerous specimens of the
species in Vladivostok in the new Snegovaya Pad
microdistrict (Admiral Gorshkov street (43°10′4″ N,
131°57′22″ E), Admiral Smirnov street (43°9′53″ N,
131°57′34″ E)), March 22, 2023. Cenopopulations of
the species occupy slopes in the local area of new
buildings, extend near the highway at the entrance to
this area, and also extend under the canopy of the sur-
rounding natural forest at a distance of up to 2 m. On
Admiral Smirnov street, T. farfara grows on asphalt
l. 15  No. 2  2024
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pavement near a new building. A significant coeno-
population with an area of 50 m2 was identified on
Vyselkova street, 64 (43°9′3″ N, 131°57′20″ E) on the
slopes around the building.

In the Nadezhdinsky district, the species was found
in the village of Razdolnoe along Lazo street along
roadside slopes (43°32′50″ N, 131°53′57″ E, April 22,
2023). It was also identified in the Ussuriysk GO
(environs of the village of Kaymanovka) on the road to
the Ussurisky Nature Reserve, along the edge of a
ditch in the amount of 15 fruit-bearing plants
(43°38′1″ N, 132°14′13″ E, May 24, 2023); Ussuriysk
(UGO), Kartonnyi kombinat district, slope of an
overgrown quarry, a few specimens, vegetation
(43°46′34″ N, 132°3′9″ E, July 12, 2023).

By self-resettlement (escaping from culture),
T. farfara appeared in the arboretum of the GTS FEB
RAS. The first population is numerous; it numbers
more than a hundred plants and occupies an area of
10 × 10 m on the slope of the southeastern exposure of
the East Asian site (43°41′34″ N, 132°9′6″ E). The sec-
ond population is less numerous; it was discovered at
the Old Arboretum site (43°41′35″ N, 132°9′14″ E,
northern slope, 5 × 8 m). The alien perennial for the
first time was identified for this specially protected
area.

Our collection: Primorsky krai, Ussuriysk GO, vil-
lage of Gornotaezhnoe, arboretum of the GTS FEB
RAS, mass f lowering (43°41′34″ N, 132°9′6″ E).
April 25, 2023. L.A. Fedina, S.K. Malysheva (VBGI).

CONCLUSIONS

As a result of f loristic research, new data on the dis-
tribution of alien species in the south of Primorsky krai
was obtained. It was determined that Digitalis grandi-
flora is a new adventive species for the f lora of the Far
East. Digitalis grandiflora has been growing in the
arboretum of the Gornotaezhnaya station of the Far
Eastern Branch of the Russian Academy of Sciences
for more than 50 years, occupying a vast area and pen-
etrating into the forests of natural origin that delimit
the exhibition areas. Also, Pilosella floribunda is noted
as an aggressive weed in introduction plantings. In
2023, for the first time, the alien species Tussilago far-
fara was discovered on the territory of the arboretum
of the GTS FEB RAS. A new species of vascular plants
for the adventitious f lora of the Ussurisky Nature
Reserve is Carduus acanthoides. Most of the alien spe-
cies studied appeared in new localities as a result of
accidental introduction. Campanula rapunculoides,
Digitalis grandiflora, and Hesperis matronalis settled
from cultivated plantings. The biotopic distribution of
alien species is local and associated with populated
areas and transport routes. According to the distribu-
tion strategy, species that have established themselves
in a new territory and spread further (epecophytes)
predominate. Invasion into forest communities is
RUSSIAN JOURNAL O
observed for Digitalis grandiflora and Tussilago farfara,
but they have not yet caused significant damage to the
species diversity of these communities. Findings of
alien species in specially protected areas (arboretum of
the GTS FEB RAS, Ussurisky Nature Reserve)
require further monitoring.

The information provided about alien plants from
new habitats is additional information to the data of
the Black Book of Flora of the Far East (Vinogradova
et al., 2021) and indicates the expansion of the ranges
of alien species in Primorsky krai.
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