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Abstract. Potamogeton alpinus Balb. is a Holarctic arctoboreal aquatic plant species. In European Russia,
it is a common species in the tundra and taiga. We have found that the southern border of the main part
of the range of P, alpinus in the European Russia coincides with the southern border of the natural zone of
mixed and broad-leaved forests. In the forest-steppe zone, there are single locations in the water bodies
of large forests. In the eastern part of European Russia, the species is confined to the southern border
of coniferous and mixed forests. Single locations of P. alpinus have also been recorded in lakes of the
mountainous part of the Caucasus. In the north-east of European Russia, it grows on clay- and sandy-
silty soils of lakes, oxbow lakes, ponds and slow-flowing rivers. It can be found in puddles and quarries,
on damp pastures, in depressions between hummocks, in swamps, in streams, ditches, sometimes in
fast rivers of mountains with a rocky bottom. To the south, it grows mainly in small rivers and streams, as
well as associated reservoirs. It is also found in karst lakes, overgrown developed peatlands. It prefers
sandy or sandy-silty grounds, with a low number of biogenic elements. It has been revealed that the main
factors in the reduction of the number of species are pollution of reservoirs and watercourses, changes in
hydrophysical parameters of water, overgrowing of reservoirs. It is necessary to conserve the populations
of P. alpinus on the border of the range. Only some of the P. alpinus populations in the forest-steppe are
located in the protected areas of European Russia. In order to conserve, it is need to include P. alpinus
to the Red Lists of Tambov, Tula, Bryansk, Kursk, Voronezh, Samara, Orel, Smolensk, Kaluga, Ryazan
regions; to monitor the state of the species’ population and it habitats annually, search for new plant
locations and take them under protection. Employees of environmental departments must constantly
monitor the obligations of regional residents to comply with regulations of the Russian Federation in the
field of environmental protection and provide measures for environmental education of the population.
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AHHoTaumsa. B cratbe npuBoanTcsi 0630p MecToHaxoxpeHun Potamogeton alpinus Balb. Ha
IOXXHOW rpaHunue apeana B EBponenckon Poccun. OCHOBHOM apean BuMaa HaxoguTca B NPUPOOHbIX
30Hax TyHApbl U Tanrn. Hamu ycTaHOBNEHO, YTO HXKHAA rpaHMLa ChIOWHOMO pacnpoCTpaHeHus
P. alpinus B EBponenckon Poccun coBnagaeTt C KOXXHOW rpaHuMuen NpupoaHON 30HbI CMELLAHHbIX Y
LUMPOKOMMUCTBEHHbLIX NlecoB. B necoctenHon 3oHe eaunHWYHbleE MECTOHAaXOXOEHWs BCTPEYaloTCa B
BoAl0eMax KpYMHbIX NecHbIX MaccuBoB. Ha BocToke EBponeickon Poccun BUA NPUYPOYEH K HXKHON
rpaHuLe XBOMHbIX M CMELLAHHbIX NecoB. EQNHMYHBIE MecToHaxoxaeHus P. alpinus oTMeYeHbl Takxke B
o3epax KaBkasa. Ha ceBepo-BocToke EBponenckon Poccumn pacTeT Ha rMHUCTO- U NeCYaHO-UINCTbIX
rpyHTax B pasHoobpasHbix BogoemMax M BogoTokax. KOxHee pacTeT B OCHOBHOM B MarlbiX pekax M
py4YbsiX U CBA3aHHbLIX C HUMMK Bogoemax. BcTpeyaeTcs Takke B KapCTOBbLIX 03epax, 3apacTaroLimx
BblpaboTaHHbIX TopdsHukax. lMpegnoduntaeTr necdyaHble UMM NEeCYaHO-UIMUCTBLIE TPYHTbl C HU3KUM
cofepxaHnem OVOreHHbIX areMeHTOB. BbIsiBNeHO, 4TO OCHOBHbIMW (hakTOpamMu COKpaLleHus
YNCNEHHOCTM BMAA SABMAKTCS 3arps3HeHMe BOOOEMOB W BOOOTOKOB, WX 3apacTaHue, M3MeHeHue
rmapocusnyecknx napameTpoB Boabl. CoxpaHeHue nonynsuui P. alpinus Ha rpaHvle apeana umeet
fonbLUuoe 3Ha4YeHWe 4na NpegoTBpaLLEeHNs COKpaLLeHns NnoLwaam apeana Buga. B HacToswwee Bpems
TONBbKO YaCTb NMOrPaHUYHbLIX MONYNSALNA HAXOAUTCS Ha 0COBO OXpaHseMbIX NMPUPOLHBIX TEPPUTOPUSIX
EBponelickon Poccun. [Ons coxpaHeHuss Heobxoaumo BKMAWUUTL P. alpinus B KpacHble KHUMM
Tambosckon, Tynbckon, bpsiHckon, Kypckon, BopoHexckon, Camapckorn, OproBckoi, CMOneHcKowu,
Kanyxckon, PasaHckol obnacten, exxeroqHo NpoBOANTL MOHUTOPWUHI COCTOSIHWUSI MOMyNsiLMn BUAA U
MeCT ero obuTaHus, uckatb HOBblE MECTOHAXOXAEHWSA PACTEHUIN N OPraHN30BbIBaTb MX OXPaHy.

KnioueBble cnoBa: BoAHble pacTeHWsl, COCyOAWUCTbIe pPacTeHUsl, apearn, peakue pacTeHUsl, COXpaHeHve
PeaKMX pacTeHuiA

®PuHaHcupoBaHue. PaboTa BbinonHeHa B pamkax Tembl HUP ®I'BY «3anosegHas Mopaoosus» «M3yveHne
penkux BMaoB dnopbl U dayHbl Ha TeppuTopun MoOpOOBCKOro 3amnoBedHMKa U HaUMOHAamNbHOro napka
«CMOrMbHbINY» 1 pa3paboTka Mep NO X COXPAHEHUIO U BOCCTAHOBIIEHUIOY.
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Introduction

In modern conditions of active direct and indirect anthropogenic impact on ecosystems, there is
a decrease in biodiversity (Le Roux et al., 2019). According to the Convention on the Conservation of
Biological Diversity (1992), every species on our planet should be preserved, regardless of its economic
value. The Convention on Biological Diversity provides for two types of biodiversity conservation — in-
situ and ex-situ. In-situ conservation of species involves the conservation of ecosystems and natural
habitats, as well as the maintenance and restoration of viable populations of species in their natural
environment. Therefore, it is necessary to study species in connection with their habitats. In this article,
we consider species morphology, range and ecological confinement of Pofamogeton alpinus Balb. within
the part of its distribution range in European Russia. This species undoubtedly deserves attention, as it
is very sensitive to pollution (Borisova et al., 2014; Chukina et al., 2014; Sgndergaard, 2009), and can
serve as an indicator of the state of aquatic ecosystems (Pulido et al., 2015; Wani and Pandit, 2008).

On the published map' (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:603113-
1#distributions), the P. alpinus distribution range is mapped using the continuous range mapping method;
the boundaries are drawn according to those of the botanical-geographical regions of the flora of Eastern
Europe (Fedorov, 1979), and not actually. Therefore, there is no exact information about the southern
border of the range of P. alpinus in European Russia. In the northern regions the species is common
(Tsvelev, 2000). To the south, the occurrence of the species decreases. In a number of regions, P.
alpinus is listed in the Red Data Books (Artemyeva et al., 2015; Chkalov, 2017; Gafurova, 2020; Nazirov,
2016; Nyankovsky, 2015; Silaeva, 2003, 2017; Zamotailov, 2012). But in most regions of European
Russia, aquatic plants, including P. alpinus, are not included in the Red Data Books. Therefore, we
have prepared a review of herbarium material and scientific research on the distribution and ecology of
P. alpinus in European Russia. The aim of the review is to identify the P. alpinus distribution range border
in European Russia; summarize the data on morphology, biology and ecology of P. alpinus in order to
give recommendations for the conservation of the species.

Material and methods

We have summarized the literature data on morphology of the P. alpinus (Gubanov et al., 2002;
Lisitsyna et al., 2010; Preston, 1995). Habitat of the P. alpinus is illustrated in the Figs. 1-3.

Southern locations of the P. alpinus in European Russia mapped using the service eath.google.com
(https://earth.google.com/web/, accessed: 12.09.2023) (based on the data herbarium and publications).
The main result of this study is a map (Fig. 4), which illustrates in detail the southern border of the
species' range in European Russia. It largely clarifies the now published map'. The map with south
regional locations P. alpinus has important biogeographical significance. It will become the basis for
conservation measures for P. alpinus in the regions of European Russia.

The article presents a review of the herbarium material?, * (GMU, HMNR, IBIW, LE, NNSU, MHA,
MW, PKM, UPSU and scientific research (including those conducted by the authors of this article)
devoted to the distribution and ecology of P. alpinus in European Russia. Also we analyzed currently
rarity status of P. alpinus in European Russia based on the data from regional flora synopsises and Red
Data Books.

TPOWO, 2025. Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew. Potamogeton alpinus. Web page. URL:
https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:603113-1#distributions (accessed: 29.11.2023).

2 Index Herbariorum. New York Botanical Garden Steery Herbarium, 2025. Web page. URL: http://sweetgum.nybg.org/science/
ih (accessed: 14.02.2025).

3 Depository of Live Systems. Potamogeton alpinus, 2025. Web page. URL: https://plant.depo.msu.ru/open/public/
search?searchBy=any&queryString=Potamogeton%20alpinus (accessed: 12.09.2023).
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Results and discussion

Description

Potamogeton alpinus (Figs. 1, 2) is a perennial aquatic plant known with a length of stem 5-200 cm.
Athin strongly branched rhizome is formed in the bottom sediments. The stem is not branched, rounded
in cross-section, often reddish in the upper part. It has sessile lance-shaped submerged leaves that are
typically 6-25 cm long and 1-3.5 cm wide. Plants with leathery, strongly narrowed submerged leaves
belong to the subspecies P. alpinus subsp. tenuifolius (Raf.) Hultén, which is found in North European
Russia and Asian Russia (Baikov, 2012) and North America*. The floating leaves are leathery, obovate
or oblong, with a clear network of veins. Stipules fall off early. Stems and leaves often have a reddish
tint. The flowers are small, inconspicuous, collected in an inflorescence called a thick spike. The fruit
(Fig. 3) is a nut 2.5-3 mm long with a sharp keel and a short spout (Gubanov et al., 2002; Preston,
1995). In European Russia, there are hybrids of P. alpinus with other species of genus Potamogeton,
morphologically similar to the parent species: P. alpinus x P, crispus (= P. x olivaceus Baagdy ex G. Fish.),
P. alpinus x P. gramineus (= P. x nericius Hagstrom), P. alpinus x P. nodosus (= P. x subobtusus
Hagstrém), P. alpinus x P. praelongus (= P. x griffithii A. Bennett), P. alpinus x P, lucens (= P. x nerviger
Wolfg.) and P. alpinus x P. perfoliatus (= P. x prussicus Hagstrom) (Flora of North America*; Papchenkov,
2007; Preston, 1995; Zalewska-Gatosz et al., 2018;), P. alpinus x P. natans (= P. x exilis Z. Kaplan et
Uotila) (Bobrov and Chemeris, 2006; Kaplan and Uotila, 2011).

Distribution

Potamogeton alpinus is a Holarctic arctoboreal species. It is distributed in the Arctic, Scandinavia
(Fedorov, 1979; MW, IBIW, LE; Tolmachev, 1974), Central (Drozdowski at al., 2015; Gerdol and
Bragazza, 2001), Atlantic (Pulido et al., 2015) and Eastern (Fedorov, 1979) Europe, Caucasus
(mountainous areas) (Akatov, 1986; Barsegyan, 1966), Western and Eastern Siberia, Far East (Baikov,
2012), Central Asia, China (mountainous areas), Japan (Ohwi, 1965; Wani and Pandit, 2008; Zhengyi
and Raven, 2012), North America*. The area of its continuous range in the latitudinal direction is the
boreal zone of coniferous forests and the Arctic tundra zone of the Northern Hemisphere (Fedorov,
1979; Flora of North America*; Baikov, 2012). It becomes rare in the zones of broad-leaved forests
and forest-steppe (Gafurova, 2014; Lachacz and Pisarek, 2010; Mesters, 1995; Plaksina, 2001; Rakov
et al., 2014; Reshetnikova et al., 2005; Saksonov and Senator, 2012; Seregin, 2012; Shcherbakov,
1990, 1999, 2010; Shcherbakov et al., 2018; Silaeva et al., 2010a; Sukhorukov, 2010). It is rarely
found in mountainous areas of Europe (the Alps (Drozdowski at al., 2015; Gerdol and Bragazza,
2001), the Pyrenees (Pulido et al., 2015), the Carpathians (Kochjarova et al., 2010; Zeko et al., 2020),
the Caucasus (Akatov, 1986; Barsegyan, 1966)), Asia (upland areas of Asian Russia, Kazakhstan,
Afghanistan, Uzbekistan (Fedorov, 1979), China (Zhengyi and Raven, 2012), Pakistan, India, Myanmar
(Wani and Pandit, 2008), Korea (Shin &and Choi, 1998)), Japan (Hokkaido Island) (Ohwi, 1965)
and North America* at an altitude of 400—-2500 m above sea level, where conditions similar to taiga
conditions are formed. The indication in the “Flora of Iran” is based on an erroneous identification of
the herbarium material (Shabnam et al., 2017).

In European Russia, the northernmost locations are found in the reservoirs and watercourses of the
Kola Peninsula in the Paz River (Patsoyoki) and its tributaries, the vicinity of Nickel settlement (IBIW)
(Fig. 4, point 01), in the Voryema River, 26 km northwest of Pechenga (IBIW; Kravchenko, 2020) (Fig. 4,
point 02), the vicinity of Snezhnogorsk (IBIW) (Fig. 4, point 03) and 10 km northwest of the village of
Dalniye Zelentsy of the Murmansk Region (IBIW) (Fig. 4, point 04), at the mouth of the Pechora River
(MW) (Fig. 4, point 05).

It is a common species in Karelia (Chernov and Chernova, 1949; IBIW; Kravchenko, 2020),
Murmansk, Vologda, Kostroma (Bobrov and Chemeris, 2008; IBIW, MW;), Leningrad, Pskov, Novgorod
(LE; Tzvelev, 2000) regions, in the north-east of Russia (Arkhangelsk Region, Komi Republic, Nenets
Autonomous Okrug) (Teteryuk, 2012; Tolmachev, 1974). It is much less common in the west of the
riverbed of Volga, in Smolensk, Tver, Ivanovo (Maevsky, 2014), Vladimir (Seregin, 2012), Moscow
(Shcherbakov, 1990), Ryazan (Kazakova, 2004) regions, as well as in the Udmurt Republic (Baranova
et al., 1992; Kapitonova, 2019).

4 Flora of North America. Potamogeton alpinus. Web page. URL: http:/floranorthamerica.org/Potamogeton_alpinus (accessed:
12.09.2023).
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We have identified the southern border of the distribution range of Potamogeton alpinus in the
plain part of European Russia based on the above-mentioned herbarium collections and literary review
(Fig. 4). Its description is given below.

Smolensk Region

1) Demidovsky District, 3 km and 4 km south-east of Lake Baklanovskoye, in a river with a sandy
and gravelly bottom flowing out of the lake; depth of about 0.5-1.0 m, fast stream course, 27.07.2000,
N.M. Reshetnikova (MW, IBIW);

2) Demidovsky District, 8 km south of the village of Podosinki, in the village of Nizy, dam on the
stream, 11.07.2011, N.M. Reshetnikova (MW);

3) Dukhovshchinsky District, 6 km south of the village of Ribshevo, in the Gobza River, depth about
0.5 m, fast stream course, 25.08.2001, N.M. Reshetnikova (IBIW).

Kaluga Region

4) Yukhonsky District, 5 km south-east of the village of Alexandrovka, National Park «Ugra», the
Sobzha River, about 4 km above its mouth, rocky bottom, shallow depth, 12.08.2004, N.M. Reshetnikova
(IBIW);

5) Iznoskovsky District, vicinity of the village of Mikhaly, the Shanya River, in the water and near the
shore on wet clay, 24.06.2007, A.V. Krylov, E.L. Konstantinov (MW).

Moscow Region

6) Serpukhov District, near the village of Styakovo-2 and the village of Rudakovo, 12.08.1991, A.
Skvortsov (MW);

7)Shatura District, 1 km north of the village of Pustosh, reclamation ditch, 19.07.1987, A. Shcherbakoyv,
S. Daushkevich (MW).

Ryazan Region

8) Spassky District, Oka Biosphere State Nature Reserve, in Lakes Sievers, Ukhanskoye, oxbow
Lake Sundritsa, the Chernaya River (Kazakova, 2004);

9) Klepikovsky District, 2 km south of the village of Malakhovo, the Kursha River, boggy backwater,
25.06.1968, V. Tikhomirov, V. Ksenofontova (also gathered here in 1992; MW);

10) Kasimov District, near village of Kondrokovo, overgrown oxbow lake of the Syntul River,
25.08.1975, V. Tikhomirov (Kazakova, 2004; MW).

Nizhny Novgorod Region

11) Ardatovsky District, 3 km north of the village of Mukhtolovo, in Lake (karst) Nuxenskoye,
4.08.2014, E. Vargot (GMU, HMNR; Vargot and Ivashina, 2014);

12) Arzamas District, the vicinity of the Pustyn’, the northeastern outskirts of the Svyatoye Lake, the
oxbow lake of the Pechenzhui Stream, on the sandy bottom, 27.07.2015, O. Biryukova (IBIW, NNSU);

13) Pavlovsky District, Lake Krasnoye, near south bank of lake, 17.07.1973, T. Deeva, E. Lukina, L.
Sykchina (NNSU);

14) Nizhny Noivgorod, Moskovsky District, in the water of a reclamation canal in the vicinity of the
settlement of Torfopredriyatie, 11.06.1991, |.L. Mininzon (IBIW, NNSU);

15) Borsky District, Kerzhensky Reserve, quarter 74, 30 m west of the road to Lykovo, oxbow lake of
the Rustaychik River, 25.05.1996, S.P. Urbanavichute (herbarium of the Kerzhensky Reserve);

16) Vorotynsky District, village of Kuzmiyar, Lake Kuzmiyar, east coast, in shallow water, 6.09.2018,
V. Vishnyakov (NNSU).

Chuvash Republic

17) Cheboksary Reservoir, the Parat River, the estuarine area flooded with water (IBIW; Papchenkov,
1993).

Republic of Mari El

18) Kilemarsky District, near the village of Sinyushino, Cheboksary Reservoir, inter-island shallow
waters, 27.07.2006, V.G. Papchenkov;

19) National Park “Mari Chodra”, in the the Yushut River and a small lake among the swampy forest,
August 1989 and 1990, V.G. Papchenkov;

20) Mari ASSR, Kuibyshev Reservoir (left bank, bay 2 km below the llet River, at a depth of 80 cm,
18.07.1965, V.A. Ekzertsev (all — IBIW).

Republic of Tatarstan

Known from the finds of the early twentieth century:

21) Zelenodolsk District, near the villages of Raif and Bishnya; Kazan;

22) Pestrechinsky District, village of Kulayevo (Nazirov, 2016).
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Fig. 1. Potamogeton alpinus in Lake Nuksenskoe (Russia, Nyzhniy Novgorod Region, Ardatovskiy District, near Mukhtolovo
Settlement).

Fig. 2. Potamogeton alpinus in the Pushta River (Russia, Republic of Mordovia, Mordovia State Nature Reserve).

Fig. 3. Fruits of the Potamogeton alpinus.
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Fig. 4. Locations of Potamogeton alpinus Balb. at the southern border of species distribution range in European Russia (the
numbers of points correspond to the numbers of locations in the text of the article).
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Udmurt Republic

23) Kiznersky District, village of Bemyzh;

24) 1zhevsk; 25) Sharkansky District, near the village of Karsashchur;

26) Sarapul, village of Simonikha (Baranova et al., 1992).

Perm Krai

27) the riverbed of the Kama River near Perm (Ovesnov et al., 2007).

South of the line Smolensk — Kaluga — Ryazan — Arzamas — Cheboksary — Kazan — Sarapul — Perm,
there are isolated locations, including ones in the Caucasus (Fig. 4).

Kaluga Region

28) Kozel'sky District, in the Sosenka River on the right bank of the Zhizdra River, S.R. Mayorov
(Reshetnikova et al., 2005).

Tula Region

29) Tula Province, Tula District (now Yasnogorsky District), in a swamp near the village of Melekhovka,
5.07.1899, N. Tsinger (LE, MW, MHA, Shcherbakov, 1999; TA).

Ryazan Region

30) Skopinsky District, village of Klekotky, on the Tabola River, to the village of Perebelka, 14.08.1925,
V. Arsenyev (MW).

Bryansk Region

31) Navlinsky District, settlement of Navlya, N.N. Panasenko (https://www.inaturalist.org/
observations/36678897, accessed: 12.09.2023).

32) Bryansk Forest State Nature Reserve (Shcherbakov et al., 2018);

Oryol Region

33) Shablykinsky District, oxbow lake of the Navlya River in the village of Glybochky, 25.07.1983,
V.l. Radygina (OHHI; Shcherbakov, 2010);

34) Khotynetsky District, 1.5 km west of the office of the Lgovsky Forestry, in the water of the forest
pond, 19.07.1998, A.V. Shcherbakov et al. (MW; Shcherbakov, 2010);

35) Bolkhovsky District, 3 km west-northwest of the village of Grigorovo, under the eastern shore of
the pond, 26.07.2007, A. Shcherbakov, N. Chaadaeva (IBIW, MW, MOSP, OHHI; Shcherbakov, 2010).

Kursk Region

36) Zheleznogorsk District, village of Bolshebobrovo, the Bely Nemed River, shore, 23.07.2011, N.
Dektyarev, A. Poluyanov (IBIW).

Republic of Mordovia

37) Temnikovsky District, Mordovia State Nature Reserve, in the Pushta River and in the Satis River
(GMU, HMNR; Silaeva et al., 2013, 2014, 2019); Tengushevsky District, Barashevsky Forestry, in the
forest stream, 13.07.1970, Katkova, Hamburger, Vishnyakova (GMU; Silaeva et al., 2010a, 2019);

38) in a forest stream near the village of Zubova Polyana (Litvinov, 1886);

39) Zubovo-Polyansky District, 3 km south-east of the railway station of Izvest, in a peat quarry at a
depth of 1.2 m, 12.08.1999, S. Mayorov, T. Silaeva, A. Shcherbakov; quarter 79 of the Izvestkovskoye
forestry, 1.5 km south-eastern of the settlement of Izvest’, bog, 25.07.2010, A. Ageeva, A. Khapugin
(GMU, MW; Silaeva et al., 2010b, 2019).

Tambov Region

40) Pervomaisky District, Khobotovsky Forestry, 19.07.1959, Bagno (Sukhorukov, 2010; VOR);

41) Tambov Province, pond in the village of Tulinovka, 02.07.1922, E.K. Kardo-Sysoeva (LE;
Sukhorukov, 2010).

Voronezh Region

42) Novokhopersky District, Khopersky State Reserve, about 12 km north of the village of Varvarino,
Lake Lebyazhye (quarters 47-48), 27.07.1987, E.V. Pechenyuk (IBIW).

Chuvash Republic

43) Yadrinsky Province, Koshlaush Forestry, the Kirya River, 08.08.1927, N. Ermoshkina (Gafurova,
2014);

44) Ibresinsky District, at the village of Malye Karmaly, upper reaches of the Kubnya River,
15.06.1987, 28.06.1987, V. Papchenkov (IBIW; Papchenkov, 1993);

45) Shemurshinsky District, National Park “Chavash warmane”, village of Mullinaya, in the stream
at the bottom of a small ravine Abamsa in a pine forest, 1.07.2006, E. Petrova (Gafurova, 2020; Petrova
and Utemova, 2008).
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Ulyanovsk Region

46) Kuibyshev Reservoir, upper reaches of the Cheremshan River, 24.07. 1963, V.A. Ekzertsev
(IBIW);

47) Nikolaevsky District, in suffusion Lake Beloye (UPSU; Artemyeva, 2015).

Samara Region

48) Shigonsky District, the Usa River in the area between the village of Bichevnoy and the village of
Bayderyakovo, 24.06.2009, T.I. Plaksina, L.V. Kalashnikova, O.V. Kalashnikova (Kalashnikova, 2013);
was found rarely in rivers, streams, small lakes along the Volga, on the Belaya River (Sterlitamak) and
on the Syrt (the watershed of the Bolshaya and Malaya Churana rivers) (Plaksina, 2001).

The species found in Penza (PKM), has not yet been found in Saratov, Volgograd and Astrakhan
regions (Maevsky, 2014).

In the eastern part of European Russia, the range boundary of P. alpinus probably coincides with the
distribution boundary of coniferous and mixed forests.

There are also isolated locations found in the south of the Kama:

Republic of Bashkortostan

49) in the Zilim River at the mouth of the Avui River;

50) in the Usolka River near the Krasnousolsky plant (Alekseev et al., 1988).

The southernmost location of the species in European Russia is known in the Republic of Adygea.

Republic of Adygea:

51) Maikop District, Mount Gyuzeripl in the upper reaches of the Belaya River (1700-1850 m above
sea level) (Akatov, 1986; Zamotailov, 2012).

Thus, the southern border of the main part of the distribution range of P. alpinus in the plain part
of European Russia coincides with the southern border of the natural zone of mixed and broad-leaved
forests, whose the extreme boundaries include the woodlands of the Bryansk, Smolensk, Oryol, Kaluga
regions, the lowlands of the Moscow, Ryazan, Nizhny Novgorod regions, Mari-El, Chuvashia and
Tatarstan. In the forest-steppe zone, there are single locations in the water bodies of large forests
(Oksko-Tsninsky, Sursky), mainly on water-glacial and paleogene sandy and sandy loam deposits in
the Ulyanovsk, Tambov, Samara, Voronezh, Kursk regions, Mordovia and Tatarstan. In the eastern part
of European Russia, the species is confined to the southern border of coniferous and mixed forests of
Udmurtia and Perm Krai, as well as the foothills of the Urals in Bashkiria. Single locations of P. alpinus
have also been recorded in lakes of the mountainous part of the Caucasus.

Ecology and biology

In the north-east of Russia, one of the most common species of the genus Potamogeton forms
dense thickets near the shores on the clay- and sandy-muddy bottom of lakes, oxbow lakes, ponds and
slow-flowing rivers at a depth of 0.1-0.4 m. It also grows in puddles and quarries, on damp pastures,
in depressions between hummocks, in swamps, in streams, ditches, sometimes inhabits the rocky
bottom of fast mountain rivers (Teteryuk, 2012; Tolmachev, 1974;). In other places of the flat part of
the range, it grows mainly in small rivers and streams, as well as associated reservoirs (upper ponds,
channels between lakes, estuarine parts of reservoirs) (IBIW, GMU, HMNR, Maevsky, 2014; MW, PKM,
LE, NNSU; Shcherbakov, 1990; Tsvelev, 2000). It is also found in karst lakes, overgrown quarries of
developed peat bogs. P. alpinus grows in the Caucasus mountains at an altitude of 1700-1850 m a.s.I.
in shallow, well-heated reservoirs with a saucer-shaped bed, where the salinity of water is 83-532 mgl/,
pH 7.13-8.56, the content of ammonium and nitrate nitrogen — 0.324—-0.728 mg /I, mineral phosphorus —
0.005-0.032mg/I (Akatov, 1986). There are other suitable habitats in the Caucasus (Prokin et al., 2019).
On the southern border of the range, in one location — Lake (karst) Nuxenskoye in the Nizhny Novgorod
Region, the water was hard, of the bicarbonate type, its mineralization on the surface was 127.3 mg/dm?,
in the bottom layer 544.8 mg/dm?, pH — from 6.5 to 6.9 (Bayanov et al., 2014). P. alpinus does not tolerate
water pollution with heavy metals and biogenic pollutants (Borisova et al., 2014; Chukina et al., 2014;
Sendergaard, 2009). It prefers sandy or sandy-silty soils with a low content of biogenic elements (Pulido
et al., 2015; Shcherbakov, 1990; Wani and Pandit, 2008). The species does not tolerate an increase
in the concentration of suspended particles, excessive intake of nutrients, changes in hydrophysical
parameters of water (for example, total electrical conductivity) (Mesters, 1995; Sgndergaard et al., 2010;
Wani and Pandit, 2008).

Growth of P. alpinus begins when water temperature is 5.4 + 0.16 °C (Robionek et al., 2018).
In reservoirs and watercourses, it shows different morphological signs (Robionek et al., 2015): 1) in
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stagnant waters, floating leaves are poorly represented or completely absent (as, for example, in Lake
Nuxenskoye, Nizhny Novgorod Region (Vargot and Ivashina, 2014)); 2) a large number of leathery
elongated leaves floating on the water are formed on the current, which ensures the buoyancy of the
entire shoot and the maintenance of peduncles above water. It blooms in June — July, bears fruit in July—
August. The inflorescence spadix protrudes from the water during flowering, as the plants are pollinated
by the wind. P. alpinus reproduces and spreads by seeds and vegetative propagules (Brux et al., 1987,
1988; Gubanov et al., 2002). There is evidence that P. alpinus seeds germinate better after passing
through the digestive system of fish (Boedeltje et al., 2016).

Species conservation issues in European Russia

As it was shown above, P. alpinus is rare in European Russia outside the forest zone. In the forest-
steppe of the European Russia and natural zones to the south the anthropogenic load on water bodies
increases. Therefore, the ecological amplitude of P. alpinus narrows here, the species is confined to
small rivers, ponds built on them, forest streams, karst lakes, overgrown peat pits, where pollution
and eutrophication are minimal. Currently, the species has apparently disappeared in the Belgorod
and Lipetsk regions (Maevsky, 2014). It is listed in the Red Data Books of Yaroslavl (Nyankovsky,
2015) (category 3 “Rare species”), Ulyanovsk (Artemyeva et al., 2015) (category 2 “Vulnerable species”)
regions, the republics of Adygea (Zamotailov, 2012) (category 1 “Endangered species”), Tatarstan
(Nazirov, 2016) (category 1 “Endangered species”), Mordovia (Silaeva, 2017) (category 1 “Endangered
species”), Chuvash Republic (Gafurova, 2020) (category 3 “Rare species”). Outside of Russia, the
species is protected in Poland (IUCN category (2016) — VU, taxon of high risk of extinction in the wild)
(Kazmierczakowa, 2016). In the states of New Hampshire and New York (USA), P. alpinus is threatened;
in New Jersey and Pennsylvania it is recognized as an endangered species®.

Based on our own observations and literature data, we have found that the main factors of the species
population decline are pollution of reservoirs and watercourses (Borisova et al., 2014; Chukina et al.,
2014; Sgndergaard, 2009), eutrophication and overgrowth of water bodies (Pulido et al., 2015; Silaeva
et al., 2013, 2014; Wani and Pandit, 2008). It is very important to conserve populations of P. alpinus on
the border of the range (Fig. 4) in order to prevent the reduction of species range (Kestemont, 2019). We
recommend to include P. alpinus to the Red Lists of region in the southern border of distribution range
(Table 1) based on an analysis of the number of locations, their age and habitats.

Thus, if our recommendations are implemented, all known locations of P. alpinus in the southern
border of range in European Russia will be taken under protection. We have previously recommended to
include P. alpinus in the Red Data Books of the Ulyanovsk, Nizhny Novgorod regions, and the Chuvash
Republic. The Red Data Book commissions of these regions took into account our research data, and the
recommendations for P. alpinus were implemented (Artemyeva et al., 2015; Chkalov, 2017; Gafurova,
2020). Based on the collected data, we conclude that the species was undeservedly excluded from the
Red Data Book of the Voronezh Region (2018). On the territory of the Voronezh, Kursk and Samara
regions, it is necessary to conduct special studies on the search and survey of P. alpinus populations
and organize their proper protection. Another necessary measure for the conservation of P. alpinus
populations is the inclusion of water bodies — the species’ habitats — in existing protected areas of federal
or regional significance or the organization of new protected areas in P. alpinus locations. Currently, only
a part of the border populations is under protection (in the National Parks “Smolenskoye Poozerye”,
“Ugra”, “Chavash varmane”, “Mari Chodra”, the Bryansk Forest Reserve, Kerzhensky, Oksky, Mordovia
Reserves, on the territory of the nature monuments “Pustynskie Lakes” of the Nizhny Novgorod region
and “Belye Lakes” of the Ulyanovsk Region).

In addition, we recommend organizing annual monitoring of the state of species populations in the
regions should be carried out by botanists, employees of environmental departments or volunteers in
order to conservation of P. alpinus on the territory of European Russia. It is also necessary to constantly
update data on the aquatic flora of the regions, search for new habitats of species and take them under
protection. Employees of regional environmental departments must constantly monitor the obligations
of regional residents to comply with regulations of the Russian Federation in the field of environmental
protection and provide measures for environmental education of the population.

5 iNaturalist, 2025. Web page. URL: https://www.inaturalist.org/taxa/78704-Potamogeton-alpinus (accessed: 14.02.2025).
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Table 1. Recommendations for inclusion of Potamogeton alpinus to the Red Data Books of regions of European Russia.

Region

Kateropus pegkocTtu (ctatyc
yrposbl) (N0 KpUTEPUSIM:

lenbtmaH, 2024)

Reasons for adding to the Red List of region

Tambov Oblast

Tula Oblast

Bryansk Oblast

Kursk Oblast

Voronezh Oblast

Samara Oblast

Orel Oblast

Smolensk Oblast

Kaluga Oblast

Moscow Oblast

Ryazan Oblast

0 (CR)

0 (CR)

1 (EN)

1 (EN)

1 (EN)

1 (EN)

3 (NT)

3 (NT)

1 (EN)

2 (NT)

2 (NT)

two locations in the region not found in the last
50 years

one location in the region not found more than
100 years ago

two present locations in the region with a low
number of plants on the southern border of
range

one present location in the region with a low
number of plants on the southern border of
range

one present location in the region with a low
number of plants on the southern border of
range

one present location in the region with a low
number of plants on the southern border of
range

three present locations in the region with a low
number of plants on the southern border of
range

three present locations in the region with a low
number of plants on the southern border of
range

one present location in the region with a low
number of plants on the southern border of
range

two locations from the end of the 20th century

with a small number of plants on the border of

the natural zones of taiga, broad-leaved forests
and forest-steppe zones

four locations (three have not been confirmed

for more than 50 years, one was confirmed at

the end of the 20th century) on the border of

the natural zones taiga, broad-leaved forests
and forest-steppe zones
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