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Abstract 
This paper deals with new records of both unintentionally introduced (Bromus japonicus, 
Cichorium intybus, Iva xanthiifolia, Onobrychis viciifolia) and escaped (Hylotelephium 
telephium) vascular plant species that are rare in the Russian Arctic. Three of them       
(B. japonicus, H. telephium, and O. viciifolia) are novel for the alien flora of the city of 
Murmansk. The data were obtained by the author during fieldwork in Murmansk munici-
pal region in 2018. Geographical coordinates, a description of the location, habitats, 
quantity characteristic, vegetative stage of the species are listed for every occurrence. 
The information about general distribution, life form characteristics, the primary origin 
of the species is compiled as well. Proposal pathways of the introduction of the reported 
aliens are established. Regarding the invasion status, all presented aliens are considered 
to be casual.  
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Introduction     
     
     Although the rate of invasion in high 
latitudes remains low (Ellis et al. 2012), 
not more but new alien plants are being re-
corded (Kozhin and Sennikov 2022). The 
introduction of new alien species is mainly 
associated with human activities and cli-
mate warming (Lassuy and Lewis 2013, 
Wasowicz et al. 2019). On the one hand, 
global warming contributes to the local ex-
pansion of the populations of some native 
thermophilic plants in the Arctic (Markovs-
kaya et al. 2013). On the other hand, an 
increase in temperature opens up more op-
portunities for alien species mainly origi-
nating from warmer areas to invade ter-
ritory beyond Arctic Circle (Alsos et al. 
2015, Lembrechts et al. 2016). On the 
other hand, experimentally confirmed da-
ta have shown that anthropogenic distur-
bances of the soil and vegetation cover are 
another important factor in successful in-
vasions at high latitudes (Lembrechts et al. 
2016). Central European cities are known 
to be characterized by a wide variety of 
disturbed habitats, and their floras are con-
sidered the starting points of invasions to 
the surrounding areas (Pyšek 1998, Gaggini 
et al. 2017). Research carried out on the 
Svalbard island has also shown that set-
tlements are a predictor for the biodiver-
sity of alien flora at high latitudes (Alsos 
et al. 2015). In Greenland, occurrences of 
established and casual alien plants are con-
fined mainly to disturbed habitats in and 
near settlements (Daniëls 2015). This trend 
is also true for the Russian Arctic (Moro-
zova and Tishkov, 2021). Murmansk is not 
the exclusion from the above trend. 
     Murmansk is the most populated of all 
cities located north of the Arctic Circle. It 
is the administrative center of the Mur-
mansk region located in the far northwest-
ern part of European Russia. This port city 
is situated on both banks of the Kola Bay 
of the Barents Sea. According to Köppen 
climate classification (Köppen 1936), the 
territory of Murmansk is located in the sub-

arctic climatic zone (Dfc), which is charac-
terized by long cold winters and short cool 
summers. The climate of the Murmansk re-
gion is characterized by frequent weather 
changes due to the proximity of the Gulf 
Stream in the west and arctic cold fronts  
in the east. Warmer air from the Atlantic 
brings abundant precipitation in summer, 
cloudy weather, and warmer temperatures 
in winter. The cold Actic air flows cause   
a strong temperature decline and frost 
(Ilyashuk et al. 2013). Marshall et al. 
(2016) noted that during 1966-2015, the 
Murmansk region experienced one of the 
highest regional warming rates. According 
to them, the monthly surface air temper-
ature in the region increased statistically 
significantly by 2.3°C over this 50-year 
period. In addition, warming is expected to 
continue further into the twenty-first cen-
tury (Collins et al. 2013). The changes also 
affected the seasonal distribution of pre-
cipitation in the region (Marshall et al. 
2016). 
     The average temperature for 1985-2015 
in Murmansk in January was -11°C, in 
July +13°C (Fig. 1). The annual precipita-
tion ranges from 330 to 660 mm [see the 
Other Sources – 16]. Murmansk has been 
affected by global warming in recent dec-
ades, similar to other Arctic area. For ex-
ample, July 2018 had an average high of 
24.3°C [17].  
     The first finds (Tur, L. & Y. M) of 
some vascular plant species were pub-
lished by Mäkinen (2002). The result of a 
fairly complete study of vascular plants in 
Murmansk was an annotated floristic list 
compiled by Menshakova and her col-
leagues more than 10 years ago (Mensha-
kova et al. 2009). It included 312 vascu- 
lar plants species and contained data on 
the life form, habitat, some features of the 
ecology, and collection sites for rare spe-
cies. Data on invasive and potentially in-
vasive species, their distribution in Mur-
mansk city and the Murmansk region are 
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given in subsequent publications (Mensha-
kova 2011, 2014). Only a few reports of 
alien species have been published over the 
last 10 years (Kravchenko 2011, Kozhin et 
al. 2016, Rudkovskaya 2020, Kozhin and 
Sennikov 2022). The high dynamics of ur-
ban flora, mainly provided by neophytes 
(Pyšek 1998), which commonly prefer to 
invade anthropogenic habitats, suggests the 
discovery of some new vascular plant spe-
cies in Murmansk.  
     During a floristic survey of the territory 
of Murmansk in 2018, the author of this 
paper recorded 61 species, documented by 
98 collected specimens. After examination 
of obtained herbarium material, literature, 
open access herbarium data, and reliable 
data presented in global database GBIF 
[7], it turned out that some species are new 
to the flora of Murmansk. 
     This paper focuses on new records of  

both unintentionally introduced and es-
caped vascular plant species that are rare 
in the Russian Arctic. Three of them are 
novel items in the flora of the city of Mur-
mansk. The first appearance of an alien 
species in a new locality outside its orig-
inal range can be considered as the first 
step in the process of local invasion (Kor-
naś 1990, Kowarik 1995). Tzvelev (Tzve-
lev 2012) emphasized the need to register 
every new occurrence of rare alien species, 
as they are expected to be observed in fu-
ture. In addition, accounting for such ali-
en species makes it possible to assess the 
level of synanthropization of the flora of 
the territory. The data presented here con-
tribute to the geographic distribution of 
some alien plant species and may serve   
as a contribution to the “Flora of Russian 
Lapland” project (Kozhin and Sennikov 
2022). 

 

 
 

Fig. 1. Graph of monthly max. and min. means of air temperature (°C) together with average 
monthly precipitation (mm) for Murmansk. Average means are based on weather reports collected 
during 1985–2015 [9]. 
 
 
 
 
 



О. RUDKOVSKAYA  

118 

Material and Methods 
 
     During the floristic survey of the city  
of Murmansk (Fig. 2), field surveys were 
made to places where the discovery of new 
species was most likely. The locations com-
prised a railway station and railway tracks, 
gas stations, roadsides, a fruit and vege-
table market, the territory of the sea ter-
minal, as well as residential areas. Collec-
tions were made and records done where 
appropriate. Each reported record has an 
associated specimen stored in the Herbari-
um of the Forest Research Institute, Kare-
lian Research Centre, Russian Academy of 
Sciences, Petrozavodsk (PTZ). The nam-
ing followed mainly the World Flora On-
line [15]. Hylotelephium telephium is con-
sidered sensu lato. Herbarium material has 

been examined by the below-specified ex-
perts. Bromus japonicus Houtt. was identi-
fied by A. Kravchenko (PTZ). H. telephium 
was confirmed by V. V. Byalt (LE). The 
Serebryakov system (Serebryakov 1962) 
was used to characterize life forms. Cur-
rent invasion status is established or in-
ferred according to Pyšek et al. (2004). 
Since the territories of the Murmansk re-
gion and adjacent Finnish Lapland are geo-
graphically and floristically similar (Uoti-
la 2013), the author reported here aliens 
known from polar Finland. The informa-
tion about plant records in northern Fin-
land was derived from the Finnish Bio-
diversity Information Facility [5].  

 

 
 
Fig. 2. The location of the city of Murmansk (Murmansk Region, Northwest Russia) ‒     . 
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     Reported plant specimens were collect-
ed at anthropogenic habitats in localities 
such as: 
     Site 1. 68° 57.569ˊ N, 33° 6.277ˊ E,     
55 m a. s. l., Rogozerskaya St., gas station 
in the central part of Murmansk; 
     Site 2. 68° 58.305ˊ N, 33° 6.673ˊ E,      
135 m a. s. l., Kapitan Maklakov St. 47, the 

area adjacent to a block of flats;   
     Site 3. 68° 58.495ˊ N, 33° 6.885ˊ E, 
143 m a. s. l.,  Skalnaya St. 25, the facade 
of the building, the area adjacent to a 
block of flats; 
     Site 4. 68° 57.298ˊ N, 33° 3.244ˊ E,   
31 m a. s. l., Polevaya St., fruit and vege-
table market. 

 
 
Results 
 
     For each species, data on the scientific 
family, location number (see above), a de-
tailed description of the habitat, quantita-
tive characteristic, and vegetative stage are 
listed. 
     Bromus japonicus Houtt. (Poaceae) – 
Site 1: a single plant (with immature seeds) 
growing on a gravel-sandy substrate on a 
sown roadside lawn with a scarce grassy 
vegetation cover (Fig. 3).  
     Onobrychis viciifolia Scop. (Fabaceae) 
– Site 1: two vegetative individuals grow-
ing on a gravel-sandy substrate on a sown 
roadside lawn with a scarce grassy vegeta-
tion cover (Fig. 4).  
     Hylotelephium telephium s. l. (Crassu- 

laceae) – Site 2: a concrete ring about     
40 cm high, in the gap between the con-
crete part and the hatch., 3 individuals with 
fruits containing seeds (Fig. 5). 
     Cichorium intybus L. (Compositae) – 
Site 1: a single 2-year plant growing on a 
gravel-sandy substrate on a sown roadside 
lawn with a scarce grassy vegetation cover 
(Fig. 6).  
     Iva xanthiifolia Nutt. (Compositae) – 
Site 4: one vegetative individual, growing 
on a thin layer of soil, accumulated on a 
protruding horizontal surface approximate-
ly 15 cm wide (0.5 m above the ground) of 
the wall of a warehouse building (Fig. 7). 

 
 
Discussion 
 
     The annual-biannual grass, B. japoni-
cus (japanese brome), is native in Northern 
Africa (Egypt), the Caucasus, Asia (east-
ern, middle and western parts), the Indian 
Subcontinent, and in most of Europe, with 
the exception of the northern part (Tzvelev 
and Probatova 2019, [14]). In Siberia, it 
grows wild in the Middle and Southern 
Urals (Tzvelev and Probatova 2019). It 
was introduced in Australia, New Zealand, 
South Africa and North and South Ameri-
ca [14]. This grass is considered invasive 
species in some parts of USA and Cana- 
da [3]. 
     The recent find of B. japonicus is the 
second in the Murmansk region. It hap-
pened 88 years after the first one (67° 

33.851ˊ N, 33°22.174ˊ E) by Ganeshin (Gu-
sev 1975) and is considered the second    
in the Russian Arctic. Some individuals of 
the species have been found by Ganeshin 
near Apatity railway station in the Khibiny 
Mountains in 1930. Only two records of 
this species are known in northern Finland.  
     A single possible route of invasion of 
the species is proposed. This species could 
have been introduced with contaminated 
seed mixtures. Lolium perenne L., used as 
seed grass, has been observed on this and 
other lawns in the gas station area. This 
means that all the lawns in the territo-      
ry had been sown. The invasion status of 
B. japonicus is to be considered a casual 
alien plant. 
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Fig. 4. Herbarium specimen of Onobrychis viciifolia collected in the city of Murmansk (scanned 
by F. Gerasimov). 
 

 
 
 
 
 
 
 

◄  Fig. 3. Herbarium specimen of Bromus japonicus collected in the city of Murmansk (scanned 
by F. Gerasimov). 
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Fig. 5. Herbarium specimen of Hylotelephium telephium s.l. collected in the city of Murmansk 
(scanned by F. Gerasimov). 
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Fig. 6. Herbarium specimen of Cichorium intybus L. collected in the city of Murmansk (scanned 
by F. Gerasimov). 
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Fig. 7. Herbarium specimen of Iva xanthiifolia  collected in the city of Murmansk (scanned by      
F. Gerasimov). 
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     The perennial polycarpic herb, O. vici-
ifolia (common sainfoin), is native to Cen-
tral Europe (Hämet-Ahti et al. 1998, Moss-
berg and Stenberg 2003). Currently it is 
widely cultivated as a fodder plant, and 
naturalized in some areas in Europe (Ball 
1968), in Asia (Langran and Choi 2010), in 
Africa (Zarrabian 2015), in Australia and 
in parts of western and central North Amer-
ica (Bisby 1992).   
     In Russia, O. viciifolia is cultivated in 
steppe and forest-steppe zones as a fodder 
plant and an excellent source of nectar  
and pollen for honey bees [2]. It is plant-
ed in Crimea (mainly steppe zone), where 
escaped plants are might be considered    
as agriophytes occurring in habitats that 
are close to being natural (Brynza and 
Korzhenevskiy 2015). In the northeastern 
part of Ukraine, O. viciifolia occurs as an 
ephemerophyte (Dvirna 2017). A review 
of the available world literature, publicly 
available digitized herbarium data, and da-
tabases showed that the find (67° 44.25ˊ N, 
32° 17.967ˊ E) discovered by N. Berlina in 
2013 in the Murmansk region (Kozhin et 
al. 2014), has been likely the only find in 
the Russian Arctic so far. In neighboring 
Finland, common sainfoin has not yet been 
found in high latitudes. 
     Common sainfoin is a thermophilic 
plant (Filz et al. 2013), whose growth de-
pends on environmental conditions, espe-
cially during seed germination and the ini-
tial development of seedlings. It has been 
established that its seeds can germinate at 
a temperature ranging 15-20°C, but ear-   
ly seedling growth is possible only at 20-
30°C (Carleton et al. 1968). The necessary 
thermal conditions for germination and 
growth of sainfoin plants in Murmansk 
were observed from July 9 to August 2 in 
2018 [9]. During this period, the daily tem-
perature was kept within 21-32°C, which 
played a key role for seed germination, 
and most importantly, initial growth. Thus, 
the new find of the thermophilic sainfoin 
plant at such high latitudes may be related 
to a global warming trend. Consideration 

should be given to the Urban Heat Island 
Effect (UHI), which is also known to pro-
mote the naturalization of alien plants (Ry-
siak and Czarnecka 2018).  
     The emergence of common sainfoin   
on the same gas station lawn on which     
B. japonicus has been collected is also as-
sociated with a contaminant seed mixture. 
The invasion status of O. viciifolia is to be 
considered a casual alien plant. 
     Hylotelephium telephium (orpine) is a 
widespread perennial polycarpic herb in 
Eurasia: in Europe, this plant extends north-
east to the Arctic Circle and approximately 
41 latitudes in the south (Jalas et al. 1999); 
it is also distributed in the taiga, forest, 
forest-steppe zones of Siberia, the Far East, 
Mongolia, China, Japan (Martynenko 1976). 
The vicinity of Kuttura (68° 24.412' N,  
26° 26.89' E), the vicinity of Sirkka (67° 
53.489' N, 24° 50.516' E), and the vicin- 
ity of Rovaniemi (66° 35.438' N, 23° 
37.917' E) are the only known records of 
this species growing wild in polar Finland.  
     The only reliably known occurrence of 
the species in the Murmansk region, lo-
cated in the Lapland State Nature Bio-
sphere Reserve (between 67° 39' – 68° 15' N 
and 31° 10' – 32° 45'  E), is considered native 
(Berlina 1997). On the contrary, the find 
referred to in the article was found in a 
man-made habitat. A boreonemoral spe-
cies, H. telephium is considered to be a 
rare plant in the tundra zone north of the 
Arctic Circle (Jalas et al. 1999, Sekretare-
va 2004, [4, 5]). In addition to the indi-
cated localities, other localities of the spe-
cies are also known in Russian Polar Eu-
rope: the vicinity of Vorkuta (67° 29.61′ N, 
64° 3.007′ E) and Naryan-Mar (67° 38.283′ 
N, 53° 0.416′ E) (Byalt 2001). In the last 
two localities, the species was recorded in 
the field. 
     In the North-East of Siberia, few re-
cords of H. telephium is reported for natu-
ral environments on the high-mountainous 
right bank of the Kolyma River (Yurtsev 
et al. 2010) and in the Yana River basin. 
Among them, the northernmost record was 
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noted (69° 42' N, 135° 12' E) on the south-
ern slope near the mouth of the Dzhangka 
River, the right tributary of the Yana River  
(Petrovsky 1992).  
     As for the Murmansk find, the nature of 
the habitat, the location of the collection 
site (concrete ring) next to the flower bed, 
and the presence of fruits with seeds in the 
collected specimen indicate that it has es-
caped from the flower bed and apparently 
grew from a seed. According to the classi-
fication scheme for alien plants (suggested 
by Holub and Jirásek 1967), such plants are 
considered ergaziophygophytes. The inva-
sion status of H. telephium is to be consid-
ered a casual alien plant (or intentionally 
introduced casual alien).  
     The natural range of the perennial poly-
carpic herb, Cichorium intybus (common 
chicory), includes almost all of Europe 
(except for areas north of the 61st latitude), 
the Caucasus, the Mediterranean, South-
western, and Southeastern Siberia, Asia Mi-
nor, Central Asia, and Mongolia (Tzvelev 
1989, [2]). As an alien plant, it occurs in 
Northern Europe, South Africa, South and 
North America, Australia, and the western 
provinces of China [2]. The vicinity of 
Karigasniemi is the only known record 
(69° 25.376' N, 26° 6.234' E) of this species 
as alien in Finnish Lapland.  
     Throughout the Russian Arctic, C. inty-
bus is known only from the Murmansk re-
gion, where it was recorded as an occa-
sional ephemeral species at 4 points in the 
city of Kandalaksha (Mäkinen 2002, [11]) 
and its environs [6, 12], in the town of 
Polyarnye Zori [8], in the Lapland State 
Natural Biosphere Reserve (Berlina 1997), 
and in Murmansk (Menshakova et al. 2009, 
[1]).  
     C. intybus was found on the same sown 
lawn as B. japonicus and O. viciifolia, indi-
cating that it also was introduced with 
contaminated seeds. The invasion status of 
common chicory is to be considered a ca-
sual alien plant. 
     The annual herb, Iva xanthiifolia (rag-
sumpweed), is native to the North Ameri-

can prairies [13]. As an alien species, it 
occurs in Europe, in the Caucasus, in Asia 
(Kazakhstan, China, Japan), in the forest 
and forest-steppe zones of Siberia, in the 
Far East, in South America, in Australia, 
and in New Zealand (Lomonosova and 
Zykova 2003, Omelianenko 2021, [2, 3]). 
Over the past decades, I. xanthiifolia has 
increased drastically in population in Cen-
tral and Eastern Europe, including Central 
Russia, where it has become an invasive 
species (Vinogradova et al. 2009, Follak  
et al. 2013). In addition to environmental 
damage, it causes economic damage (nox-
ious weed of row crops) and may be harm-
ful to human health (allergenic) (Follak et 
al. 2013).  
     Previously, rag-sumpweed was known 
only from three localities in the Murmansk 
region. At first, as a casual, it was col-
lected by Sokolov D. D. on the railway 
track near Kovda station in 1993 [10]. Lat-
er, I. xanthiifolia was registered by Kosti-
na V. A. at the railway station in Apati-   
ty town in 1999 (Kostina 2001). The last 
known find was registered in Murmansk in 
2001 on a wasteland in a residential area 
(Menshakova et al. 2009). In Finland, 
beyond the Arctic Circle, rag-sumpweed 
has not yet been found.    
     The new specimen from Murmansk was 
found at a fruit and vegetable market at the 
point of sale, indicating that it arrived with 
contaminated packaging material such as 
boxes, bags, or straw. The invasion status 
of I. xanthiifolia is to be considered a ca-
sual alien plant.  
     Thus, the pathways of the introduction 
of five new neophytes reported here are 
different but its invasive status is the same. 
All five alien species reported here are con-
sidered casual. Three of them, B. japoni-
cus, C. intybus, and O. viciifolia have been 
introduced as contaminants in seed mix-
tures. Contrastingly, H. telephium escaped 
from cultivation. I. xanthiifolia, which is 
invasive in Central and Eastern Europe 
and also in Central Russia, was introduced 
into the city of Murmansk with contami-
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nated fruit and vegetable packaging mate-
rial. 
     In this study, the list of the alien flora 
of Murmansk has been replenished with 
new finds of B. japonicus, H. telephium, 
and O. viciifolia. In addition, the discovery 
of a thermophilic alien species (O. viciifo-

lia) in the north, which is the most remote 
from its original and secondary ranges, pro-
motes the interest in further research of 
alien plant species invading Arctic regions 
under global/regional/local warming sce-
narios. 

 
 
References 
 
ALSOS, I. G., WARE, C. and ELVEN, R. (2015): Past Arctic aliens have passed away, current ones 

may stay. Biological Invasions, 17: 3113-3123. 
BALL, P. W. (1968): Onobrychis Mill. In: Flora Europaea. Vol. 2. Rosaceae to Umbelliferae. 

Cambridge at the University Press, Cambridge, UK, 187 p. 
BERLINA, I. G. (1997): Vascular plants of the Lapland Reserve (Annotated list of species). Flora 

and fauna of reserves. Iss. 64. Moscow, 58 p. (In Russian). 
BISBY, F. A. (1992): Phytochemical dictionary of the Leguminosae. Vol. 1. Chapman & Hall, 

London, 819 p. 
BRYNZA, E. A., KORZHENEVSKIY, V. V. (2015): Characteristic of Onobrychis vicifolia Scop. 

Cenopopulations in the Crimea. Bulletin of the Central Botanical Garden, 4(201): 40-45. (In 
Russian).  

BYALT, V. V. (2001): Hylotelephium H. Ohba. In: N. N. Tzvelev (ed): Flora of Eastern Europe. 
Vol. 1. Publishing St. Petersburg State Chemical Pharmaceutical Academy, Saint Petersburg, 
pp. 266–272. (In Russian).  

CARLETON, A. E., COOPER, C. S. and WIESNER, L. E. (1968): Effect of seed pod and temperature on 
speed of germination and seedling elongation of sainfoin (Onobrychis viciaefolia Scop.).  
Agronomy Journal, 60(1): 81-84.  

COLLINS, M., KNUTTI, R., ARBLASTER, J., DUFRESNE, J-L., FICHEFET, T., FRIEDLINGSTEIN, P., GAO, 
X., GUTOWSKI, W. J., JOHNS, T., KRINNER, G., SHONGWE, M., TEBALDI, C., WEAVER, A. J., 
WEHNER, M. F., ALLEN, M. R., ANDREWS, T., BEYERLE, U., BITZ, C. M., BONY, S. and BOOTH, 
B. B. B. (2013): Long-term climate change: Projections, commitments and irreversibility. In:  
T. F. Stocker, D. Qin, G-K. Plattner, M. M. B. Tignor, S. K. Allen, J. Boschung, A. Nauels, Y. 
Xia, V. Bex, & P. M. Midgley (eds.): Climate Change 2013 - The Physical Science Basis: 
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change. (Intergovernmental Panel on Climate Change). Cambridge University 
Press, pp. 1029–1136. 

Daniëls, F. J. (2015): A review of anthropogenic changes in the vascular plant flora and vegetation 
of the Arctic with special reference to Greenland. Braunschweiger Geobotanische Arbeiten, 11: 
77-98. 

DVIRNA, T. S. (2017): Alien plant species (ephemerophytes) in Romensko-Poltavsky Geobotanical 
District, Ukraine. Environmental & Socio-economic Studies, 5(3): 23-30. 

ELLIS, E. C., ANTILL, E. C. and KREFT, H. (2012): All is not loss: Plant biodiversity in the 
Anthropocene. PLoS ONE, 7: e30535.  

FILZ, K. J., ENGLER, J. O., STOFFELS, J., WEITZEL, M. and SCHMITT, T. (2013): Missing the target?  
A critical view on butterfly conservation efforts on calcareous grasslands in south-western 
Germany. Biodiversity and Conservation, 22: 2223-2241. 

FOLLAK, S., DULLINGER, S., KLEINBAUER, I., MOSER, D. and ESSL, F. (2013): Invasion dynamics    
of three allergenic invasive asteraceae (Ambrosia trifda, Artemisia annua, Iva xanthiifolia) in 
central and eastern Europe. Preslia, 85(1): 41-61. 

GAGGINI, L., RUSTERHOLZ, H.-P. and BAUR, B. (2017): Settlements as a source for the spread of 
nonnative plants into Central European suburban forests. Acta Oecologica, 79: 18-25. 



О. RUDKOVSKAYA  

128 

GUSEV, YU. D. (1975): New data on the distribution of adventive plants in the north-west of the 
USSR. Botanicheskii Zhurnal, 60(3): 380-387. (In Russian). 

HOLUB, J., JIRÁSEK, V. (1967): Zur vereinheitlichungder terminologie in der phytogeographie. 
Folia Geobotanica et Phytotaxonomica, 2: 69-113. 

HÄMET-AHTI, L., SUOMINEN, J., ULVINEN, T. and UOTILA, P. (1998): Retkeilykasvio (Field Flora of 
Finland). Luonnontieteellinen keskusmuseo, Kasvimuseo, Helsinki, 656 p. 

ILYASHUK, E. A.,  ILYASHUK, B. P.,  KOLKA, V. V. and HAMMARLUND, D. (2013): Holocene climate 
variability on the Kola Peninsula, Russian subarctic, based on aquatic invertebrate records from 
lake sediments. Quaternary Research, 79: 350-361. 

JALAS, J., SUOMINEN, J., LAMPINEN, R. and KURTTO, A. (eds.) (1999): Atlas florae Europaeae. 
Distribution of vascular plants in Europe. 12. Resedeaceae to Platanaceae. The Committee for 
Mapping the Flora of Europe & Societas Biologica Fennica Vanamo, Helsinki, 250 p.  

KORNAŚ, J. (1990): Plant invasions in Central Europe: historical and ecological aspects. In: di F. 
Castri, A. J. Hansen, M. Debussche (eds): Biological Invasions in Europe and the 
Mediterranean Basin. Monographiae Biologicae, Vol. 65. Springer, Dordrecht, pp. 19–36. 

KOSTINA, V. A. (2001): Additional data to the flora of the Murmansk region. Botanicheskii 
Zhurnal, 86(10): 101-105. (In Russian).  

KOWARIK, I. (1995): Time lags in biological invasions with regard to the success and failure of 
alien species. In: P. Pyšek, K. Prach, M. Rejmánek & M. Wade (eds): Plant invasions: General 
aspects and special problems. SPB Academic Publishing, Amsterdam, pp. 15–39. 

KOZHIN, M. N., KOSTINA, V. A., BOROVICHEV, E. A., KORYAKIN, A. S., BERLINA, N. G. and 
DEMAKHINA, T. V. (2014): Records of alien vascular plants in the Murmansk Province. 
Byulleten' Moskovskogo Obshchestva Ispytatelei Prirody. Otdel Biologicheskii, 119(6): 57-58. 
(In Russian). 

KOZHIN, M. N., BOROVICHEV, E. A., KOSTINA, V. A., PETROVSKY, M. N. and SENNIKOV, A. N. 
(2016): New and rare vascular plants for Murmansk Province. Second Report. Byulleten' 
Moskovskogo Obshchestva Ispytatelei Prirody. Otdel Biologicheskii, 121(6): 65-69. (In Russian). 

KOZHIN, M. SENNIKOV, A. (2022): New records in non-native vascular plants of Russian Lapland. 
Biodiversity Data Journal, 10: e78166. 

KÖPPEN, W. (1936): Das geographische System der Klimate. In: W. Köppen and R. Geiger (eds.): 
Handbuch der Klimatologie. Band I, Teil C. Berlin, 45 p.  

KRAVCHENKO, A. V. (2011): Floristic records in Murmansk province. Byulleten' Moskovskogo 
Obshchestva Ispytatelei Prirody. Otdel Biologicheskii, 116(6): 70-71. (In Russian). 

LANGRAN, XU, CHOI BYOUNG-HEE (2010): Onobrychis Miller. In: Flora China. Vol.10. Science 
Press; St. Louis: Missouri Botanical Garden Press, Beijing, pp. 525–526.  

LASSUY, D. R., LEWIS, P. N. (2013): Invasive Species: Human-Induced. In: Arctic biodiversity 
assessment. Status and trends in Arctic biodiversity. Narayana Press, Denmark, pp. 559–565.  

LEMBRECHTS, J. J., PAUCHARD, A., LENOIR, J., NUÑEZ, M. A., GERON, C., VEN, A., BRAVO-
MONASTERIO, P., TENEB, E., NIJS, I. and MILBAU, A. (2016): Disturbance is the key to plant 
invasions in cold environments. Proceedings of the National Academy of Sciences, 113(49): 
14061-14066. 

LOMONOSOVA, M. N., ZYKOVA, E. YU. (2003): The floristic findings in Novosibirsk city. 
Turczaninowia, 6(1): 63-66. 

MARSHALL, G. J., VIGNOLS, R. M. and REES, W. G. (2016): Climate change in the Kola Peninsula, 
Arctic Russia, during the last 50 years from meteorological observations. Journal of Climate, 
29(18): 6823-6840. 

MÄKINEN, Y. (2002): Floristic observations in Western Kola Peninsula, NW Russia. Kevo notes, 
12: 33. 

MARTYNENKO V. A. (1976): Sedum L. In: A. I. Tolmatchev (ed): Flora of the northeast of the 
European part of the USSR. Vol. 3. Nauka Publishing House, Leningrad Branch, Leningrad, 
pp. 89–90. (In Russian). 

MARKOVSKAYA, E., SHMAKOVA, N. and KOSTINA, V. (2013): New record  of Euphrasia frigida 
Pugsl. in Colesdalen, Svalbard. Czech Polar Reports, 3 (2): 87-92. 



ALIEN PLANTS IN THE RUSSIAN ARCTIC 

129 

MENSHAKOVA, M. YU., SORTLAND, E. B. and TKACH,  N. V. (2009): A compendium of the 
vascular plants flora of the city of Murmansk. In:  Flora and fauna of the towns in Murmansk 
Oblast and Northern Norway:  Interacademic Coll. of Papers. Murmansk: MGPU, pp. 48–84. 
(In Russian). 

MENSHAKOVA, M. YU. (2011): Black book species of Central Russian flora in the territory of 
Murmansk City. Yestestvennyye nauki, 36(3): 50-55. (In Russian). 

MENSHAKOVA,  M. YU. (2014): Phytoinvasions in the Far North: An ecological problem or 
a starting point for innovations? In: A. I. Vostretsov (ed): Actual problems of science. 
Vol. 9. Neftekamsk: RIO Science and Education LLC, pp. 83–95. (In Russian). 

MOROZOVA, O. V., TISHKOV, A. A. (2021): Alien plant species in the Russian Arctic: Spatial 
patterns, corridors and local invasions. Russian Journal of Biological Invasions, 14(3): 50-62. 

MOSSBERG, B., STENBERG, L. (2003): Den nya Nordiska floran. Wahlström and Widstrand, 
Tangen. 928 р.  

OMELYANENKO, T. Z. (2021): On spreading and some peculiarities of Cyclachaena xanthiifolia 
(Nutt.) Fresen. in the Russian Federation. Plant Health and Quarantine, 2: 50-61. 

PETROVSKY, V. V. (1992): On the flora of the lower reaches of the Yana river (the Northern 
Yakutia). Botanicheskii Zhurnal, 77(12): 77-86. (In Russian). 

PYŠEK, P. (1998): Alien and native species in Central European urban floras: A quantitative 
comparison. Journal of Biogeography, 25: 155-163. 

PYŠEK, P., RICHARDSON, D. M., REJMÁNEK, M., WEBSTER, G. L., WILLIAMSON, M. and KIRSCHNER, 
J. (2004): Alien plants in checklists and floras: Towards better communication between 
taxonomists and ecologists. Taxon, 53(1): 131-143.  

RUDKOVSKAYA, O. A. (2020): Two floristic records in Murmansk province. Byulleten' Moskovskogo 
Obshchestva Ispytatelei Prirody. Otdel Biologicheskii, 125(3): 37-38. (In Russian). 

RYSIAK, A., CZARNECKA, B. (2018): The urban heat island and the features of the flora in the 
Lublin City area, SE Poland. Acta Agrobotanica, 71(2): 1736.  

SEKRETAREVA, N. A. (2004): Vascular plants of Russian Arctic and adjacent territories. KMK 
Scientific Press Ltd., Moscow, 131 p. (In Russian). 

SEREBRYAKOV, I. G. (1962): Ecological morphology of plants: Life forms of angiosperms and 
conifers. Higher School, Moscow. 378 p. (In Russian).  

TZVELEV, N. N. (1989): Cichorium L. In: N. N. Tzvelev (ed): Flora of the European part of the 
USSR. Vol. 8. Nauka Publishing House, Leningrad, pp. 16–17. (In Russian). 

TZVELEV, N. N. (2012): Introduction. In: N. N. Tzvelev (ed): Compendium of flora of Eastern 
Europe. Vol. 1. KMK Scientific Press Ltd., Moscow & Saint Petersburg, pp. 6–9. (In Russian). 

TZVELEV, N. N., PROBATOVA, N. S. (2019): Grasses of Russia. KMK Scientific Press. Moscow, 
646 p. (In Russian). 

UOTILA, P. (2013): Finnish botanists on the Kola Peninsula (Russia) up to 1918. Memoranda 
Societatis Pro Fauna Et Flora Fennica, 89: 75-104.  

VINOGRADOVA, Y., MAYOROV, S. and KHORUN, L. (2009): The black book of flora of Central 
Russia: Alien plant species in the ecosystems of Central Russia. Moscow, GEOS, pp. 161–169 
(In Russian). 

WASOWICZ, P., SENNIKOV, A. N., WESTERGAARD, K. B., SPELLMAN, K., CARLSON, M., GILLESPIE, L. 
J., SAARELA, J. M., SEEFELDT, S. S., BENNETT, B., BAY, C., ICKERT-BOND, S. and VÄRE, H. 
(2019): Non-native vascular flora of the Arctic: Taxonomic richness, distribution and pathways. 
Ambio, 49(3): 693-703.   

YURTSEV, B. A., KOROLEVA, T. M., PETROVSKY, V. V., POLOZOVA, T. G., ZHUKOVA, P. G. and 
KATENIN, A. E. (2010): Checklist of flora of the Chukotkan tundra. VVM Ltd Publishing, St. 
Petersburg, 628 p. 

ZARRABIAN, M. (2015): Genetic diversity within and among Onobrychis species using molecular 
markers. Turkish Journal of Botany, 4(39): 681-692. 

 
 
 



О. RUDKOVSKAYA  

130 

Web sources / Other sources 
 
[1] Affouard A., Joly A., Lombardo J., Champ J., Goeau H., Bonnet P. (2020). Pl@ntNet 

automatically identified occurrences. Version 1.2. Pl@ntNet. Occurrence dataset 
https://doi.org/10.15468/mma2ec accessed via GBIF.org on 2022-02-24. 
(https://www.gbif.org/occurrence/2976117837) 

[2] Afonin A. N., Greene S. L., Dzyubenko N. I. Frolov A. N. (2008), Interactive Agricultural 
Ecological Atlas of Russia and Neighboring Countries. In: Economic Plants and their 
Diseases, Pests and Weeds (http://www.agroatlas.ru)   

[3] CABI (2022), Invasive species compendium. Wallingford, UK: CAB International. 
(https://www.cabi.org/isc)   

[4] Elven R. (ed.). Check-list of the Panarctic Flora (PAF). Vascular plants // Nat. Hist Museum, 
Univ. Oslo. May 2007 (http://www.binran.ru//infsys/paflist/index.htm.) 

[5] Finnish Biodiversity Information Facility (https://laji.fi/en/taxon/MX.40524) 
[6] FLORUS Community (2021). FLORUS: miscellaneous records. Version 1.11. Lomonosov 

Moscow State University. Occurrence dataset https://doi.org/10.15468/ekpd4b accessed via 
GBIF.org on 2022-02-25. (https://www.gbif.org/occurrence/3358540188) 

[7] ‘Global Biodiversity Information Facility’ (https://www.gbif.org/species/search) 
[8] iNaturalist contributors, iNaturalist (2022). iNaturalist Research-grade Observations. 

iNaturalist.org. Occurrence dataset https://doi.org/10.15468/ab3s5x accessed via GBIF.org on 
2022-02-25. (https://www.gbif.org/occurrence/2864626650) 

[9] Past Weather in Murmansk, Russia – July 2018 
(https://www.timeanddate.com/weather/russia/murmansk/historic) 

[10] Seregin A. P. (2022): Moscow University Herbarium (MW). Version 1.221. Lomonosov 
Moscow State University. Occurrence dataset https://doi.org/10.15468/cpnhcc accessed via 
GBIF.org on 2022-02-22. (https://www.gbif.org/occurrence/1697687624)  

[11] Seregin A. P. (Ed.). 2022. Specimen MW0402688 from the collection "Moscow University 
Herbarium" // Depository of Live Systems (branch "Plants"): Electronic resource. – Moscow 
State University, Moscow. – Available at: 
(https://plant.depo.msu.ru/module/itempublic?d=P&openparams=%5Bopen-
id%3D10821661%5D (accessed 18.03.2022). - Licensed under CC-BY 4.0.)  

[12] Seregin A. P. (Ed.). 2022. Specimen MW0402690 from the collection "Moscow University 
Herbarium" // Depository of Live Systems (branch "Plants"): Electronic resource. Moscow 
State University, Moscow. Available at: 
(https://plant.depo.msu.ru/module/itempublic?d=P&openparams=%5Bopen-
id%3D10821693%5D (accessed 17.03.2022). - Licensed under CC-BY 4.0.)  

[13] Strother J. L. 2006. Cyclachaena // Flora of North America. Vol. 21. P. 27-28 [Electronic 
resource.] Mode of access: (http://www.eFloras.org.) Accessed 16 February 2022. 

[14] USDA, Agricultural Research Service, National Plant Germplasm System. 2022. Germplasm 
Resources Information Network (GRIN Taxonomy). National Germplasm Resources 
Laboratory, Beltsville, Maryland. 
(URL: https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomydetail?id=7809). Accessed 18 
March 2022. 

[15] ‘World Flora Online’ (http://www.worldfloraonline.org) 
[16] Hydrometcenter of Russia (https://meteoinfo.ru/en/climate/monthly-climate-means-for-towns-

of-russia-temperature-and-precipitation)  
[17] Weather and climate 

http://www.pogodaiklimat.ru/monitor.php?id=22113&month=7&year=2018 (In Russian) 
 


