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abstract

This paper reviews data on the distribution of the water caltrop
Trapa natans L. in Ukraine. This relict species (listed in the Red
Data Book of Ukraine) had strongly declined in the early 1979s,
but has now locally recovered and even excessively spread in the
upper reaches of the Kaniv and Kyiv reservoirs on the Dnipro
River. Therefore, both protection and regulation of its local abun-
dance are on the agenda today in the country. Work is currently
underway to monitor the population of the species and search
for new habitats. Previously the presence of the water caltrop in
Sumy Oblast has been documented only in floodplain waterbod-
ies of the Desna River. On 18 June 2017, we found four new re-
cord localities of Trapa natans in the Psel River within the city
boundaries of Sumy (north-eastern Ukraine). All of them were
located along the right bank of the river. The four groups of
plants were comprised of 8, 70, 2, and 100 individual plants, re-
spectively, growing at a depth of 0.5-3.2 m and about 5-15 m far
from the riverbank. A second visit to the location on 15 August
2017 revealed a total of 591 rosettes. Three years later (visited on
28 August 2021), the number of individual caltrop plants in this
location increased as many as eight times (total of 4766). The plant
spread 3 km further downstream and its mats (variable in size)
could be found at both banks of the river. The transformation of
the Psel River from one of the fastest tributaries of the Dnipro
into a cascade of numerous channel reservoirs led to a slowdown
in water flow and the continuous siltation of the bottom created
favourable conditions for the water caltrop. Most likely, seeds of
this plant were artificially introduced into the river (possibly by
aquaculture enthusiasts) a few years prior to the first finding and
the plant spread downstream. This was facilitated by the spring
flood, which carried the fruit down the river. In summer, the
current carries plants that were uprooted by vacationers. Leaves
of the water caltrop were seen consumed by the mallard Anas
platyrhynchos L., whereas seeds of the plant were eaten by the
European water vole Arvicola amphibius. The newly discovered
occurrence spot of the water caltrop is currently the only one on
the Psel River and it complements the information on the current
distribution of this rare plant species. It is located about 145 km
south-east from the closest population on the Desna River, which
described the presence of this species in Sumy Oblast.

© 2021 I. Merzlikin, O. Savitsky; Published by the National Museum of Natural History, NAS of Ukraine on
behalf of GEO&BIO. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any
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Bopsauii ropix (Trapa natans L.) B YKpaiHi: HOBi paitoHn
€KCIIaHCil Ha ITiBHOY1 KpalHM Ta IPOTUPIYYA B KOHIIENINiAX
JIOTO0 OXOPOHM i perynAnii YMcenTbHOCTI

Irop Mep3nikin, Onexkcangap CaBunbKuii

Pesrome. Y cTarTi pOSIIALAETbCA CUTYalLlid B YKPaiHi i3 4€PBOHOKHVKHUM PEKTOBUM BUIOM BOJAHMIA
ropix masarwounit Trapa natans L., axuii Ha nodaTtky 1970-UX pOKiB 3HAUHO CKOPOTUB CBOIO YMCENbHICTD.
3apas criocTepira€ThbCcsi HanMipHe pO3pPOCTAaHHs POCINHY Y BepxiB’sax KaniBcpkoro i KuiBcbkoro Bogocxo-
Buiy. ToMy Hara/JpHUM € MUTAHHS PO3POOKU KOHLEMIIil i10ro 0XOpoHu i perymsuii uncenprocti. Hapasi
IIPOJOBXYIOTbCS POOOTHU 3 MOHITOPMHTY HONY/IALIT BUAY i TOLIYKY HOBUX Miciie3pocTanb. Y CyMcbKiii 06-
JMacTi MiCIis 3pOCTaHHs BOJSHOTIO ropixa Oyiu BifoMi TiIbKM /IS 3aIUIaBHUX BOLOMM piuku [JecHn. ABTO-
pamu 18.06 2017 3HaiiieHO YOTUPY JIOKa/TiTeTH BOIAHOTO ropixa miaaBawdoro B piuni IIcen B Mexxax micTa
Cymu (niBHiuHO-cxinHa YkpaiHa). Bci BoHM posraimosyBancs 6ins npasoro 6epera. Ilepura rpyma poc-
JINH HapaXxOByBaja 8 0cobuH, npyra — 6mm3bko 70, Tpetst — 2 ocobunn i yerBepra — 100 ocobuH. Born
posramoByBanucsa B 5-15 M Bix 6epera Ha rm6uHi 0,5-3,15 M. [ToBTOpHe 06CTeXXKEHHS MiCLis 3pOCTaHHA
15.08.2017 mokasaso, 110 3arajibHa YMCEIbHICTD YMIIMY CKIajana npubnnsHo 591 po3seTKy, a 28.08.2021
iX KinbKicTb 361pIIMTacs y 8 pasiB i gocArana mpubIN3HO 4766 ek3. 3a 11eli yac BOAAHMUI FOpiX HOIPUBCA
MarbKe Ha 3 KM HIDKY€ 32 T€Ui€I0 1 10r0 KypTUHY Pi3HUX PO3MIpiB 3yCTpidaroThes 617151 060X GeperiB piukiu.
IMeperBopenHs p. Ilcern 3 opHiel i3 HAOIIBII MBUAKUX IPUTOK JIHINpa Ha KAacKaj, YMCENbHIUX PYCIOBUX
BOJOCXOBMIL, IIPU3BEJIO /IO IIOMITHOTO YIIOBiI/IbHEHH: Tedil BOAM i CyLIi/IBHOIO 3aMy/IEeHH:A JIHa CTBOPUIIO
CIPUATINBI YMOB JI MELIKaHHA BOJAHOrO ropixy. BiporinHo mnonu T. natans 6ymu KuMocbh BKUHYTI ¥
BOJy JIeKinbKa pOKiB TOMY Ha3aj, i pocHa IoMMpUIacsa BHU3 3a Tedielo. IIboMy cripusna Tedis piuxu mip
9ac BECHAHOI II0BEHI, KA MIepeHOCH/Ia VIOV YM/TiMy BHU3 ITO piuniy. BiIiTKy Te4is mepeHocuTb pocnmuuy,
SKi BUpBaJI BifIOYMBaIbHIKI. 3apeeCTPOBaHe CIOXIBAHHS MOJIOHOTO IVCTS BOJSHOTO TOpixa KpVDKHEM
(Anas platyrhynchos L.) i 1ioro mwionis — 1ypom BopssauM (Arvicola amphibius L). BusiBiene micespoc-
TaHHA 1. natans € MOKM 10 €MHNM BifomuM Ha p. Ilcen i JOIOBHIOE BiTOMOCTI 1IO/I0 CyYacHOTO IOLIN-
PeHH: 1IbOro piskicHoro BuRy. Bono posramoBane mpu6ansHo B 145 KM Ha MiBAEHHMII CXif Biff BOZOVIM Ha
p. ecHa, e 6yno omucano nepebyBaHHs 1bOro BuAy Ha CyMInuHi.

KniouoBi cnoBa: piuka Ilcen, MOHITOpMHI, eKOJIOTiYHWIT MEHEIPKMEHT, BOAHI MakpodiTy, yIpaBlIiHHA
4ICENbHICTIO, YepBOHa KHIUIa YKpaiHl, PO3LUIMPEHHS apeay, eKCIaHCis.

Appeca nns 38’s3Ky: Irop Mep3nikin; CyMcbKuit gep)xaBHuUII negaroriynuit yHisepenter im. A. C. Maxka-
peHKa; ByI. PomeHcbka 87, Cymn, 40000 Ykpaina; e-mail: mirdaodzi@gmail.com; orcid: 0000-0001-8209-9144

Introduction

Modern approaches to the protection and conservation of biological and landscape diversity re-
quire significant improvement and practical changes. They are especially relevant for the components
of our freshwater ecosystems, which have been particularly vulnerable to modern climate change and
the subsequent transformation of natural landscapes. One such component is rare and endangered
species of animals and plants. A well-known practice of protection of various species of plants and
animals in our country is to include them into the Red Data Book of Ukraine. The situation with the
water caltrop (Trapa natans L. s. 1.) was unique because its abundance in the 1970s had significantly
declined due to human economic activity, in fact, to critical values. This led to the species’ inclusion
into the Red Book of Ukraine. Since, it has been considered a rare species of aquatic vascular plants.

But in the early 2000s, for various reasons, its population in the upper part of the Kyiv and Ka-
niv reservoirs began to grow rapidly. And now it became a real problem for many human activities
and natural processes in the water (recreation, fishing, fish farming, and fish spawning) (Savitsky et
al. 2005; Savitsky 2007). For more than 15 years, various management groups have been discussing
solutions for the problem and eventually it was excluded from the Red Book of Ukraine in 2021.
Now this will allow the application and implementation of large-scale melioration measures to clean
reservoirs from plant biomass. But we all know that Trapa natans is a complex species and therefore
it is necessary that along with measures to clean reservoirs a complete inventory of the species should
be carried out as well, as the situation with the complete extinction of the species may be repeated.
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Meanwhile, such discussions are underway; any information on the distribution of the species and
features of new habitats is interesting and useful for science.

The aim of the research was to determine and find new places of occurrence of the water caltrop
in the north of Ukraine, particularly in Sumy Oblast, and to discuss the strategy of its protection and
conservation in the territory of Ukraine.

Material and Methods

The article is based in data collected during expeditions to the rivers near the borders of Sumy
Oblast in 1990-2021. Material was collected by inspecting rivers and floodplain lakes by boat, as well
as visiting the riverbanks. Were researched the following rivers and floodplain lakes: Desna River
(from the village of Novovasylivka to the village of Ochkyne, Seredyna-Buda Raion), Desenka River
(near the village of Ochkyne, Seredyna-Buda Raion), Seym River (from the village of Tyotkino, Kur-
skaya Oblast, Russia, to the village of Lysogubivka, Konotop Raion, Sumy Oblast, Ukraine), Jezuch
River (from Konotop to the confluence with the Seym River near Lyzogubivka, Konotop Raion),
Sula River (1-2 km upstream and downstream from Romny), Psel River (from the village of Myropillia to
Sumy), Vorskla River (1991-2021, from the town of Velyka Pysarivka, Velyko-Pysarivka Raion, to the vil-
lage of Kuzemen, Okhtyrka Raion), and some lakes and waterbodies in various parts of Sumy Oblast.

Common methods of floristic and geobotanic research of vascular plant formations were used,
including the study of the floristic composition of the plant cover of waterbodies, establishment of the
specifics of the plant cover in different parts of the waterbodies. Water macrophytes flora is consid-
ered after V. M. Katanskaya (1956, 1981). The Latin names of plants follow the key handbook ‘Check-
list of Vascular Plants of Ukraine’ (1987).

Materials were also collected during the expeditions by methods of ecological site and transect
surveys. To determine the vegetation cover and the level of vascular plants’ concentration on the wa-
ter surface, the method of visual evaluation was used. Determination of water depth and bottom soil
type under the plant cover followed the geobotanical descriptions (Romanenko et al. 2006).

Results and Discussion

The water caltrop (Trapa natans L. s.1.) is a relict polymorphic species with a disjunctive geograph-
ic range and is found in waterbodies of Central, Eastern, and Southern Europe, the Mediterranean,
the Caucasus, Southern Siberia, the Far East, and Asia Minor. In Ukraine, it is found in river valleys
of different geographical regions of 19 oblasts (Dubyna 1982). It was included into the third edition
of the Red book of Ukraine in 2009 (Dubyna & Chorna 2009), but in 2021 it was decided to excluded
from this edition.

Temperature increase and other ecological consequences of Global Climate Change (GCC) have
a large influence on representatives of various species as well as on the ecosystem processes and in-
terspecific relationships. Changes of range boundaries occur now quite rapidly and mainly randomly.
The increasing annual mean temperature affects fluent transition between the seasons of the year, the
temperature of different seasons, amount of precipitation, wind speed, and other environmental fac-
tors (Afanasyev & Savitsky 2016). The current trends in climate change are so radical that it they are
discussed not only in the scientific community, but also is a subject of serious political debates.

Our complex long-term research (1996-2021) of aquatic vascular plants and its habitats in the
territory of Ukraine demonstrate that modern trends in range dynamics and the appearance of new
species is typical also for the territory of Ukraine. We note the following cases: appearance and eco-
logical disasters related to the tropical plant Pistia stratioides L. in various waterbodies of Ukraine,
uncontrolled overgrowth of the water caltrop Trapa natans L. s. 1. in the upper parts of Kyiv and Kaniv
reservoirs, range expansion of Ceratophyllum tanaiticum Sapjeg to the south, and changes in distribu-
tion of Typha laxmannii. In addition, the list of invasive species aquatic vascular plants includes up
to 20 species.
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Sumy Oblast is a region with a well-developed hydrological network. The Desna, Seym, Sula, Psel,
and Vorskla are the largest rivers in the oblast (Demchenko 1947). T. natans in Sumy Oblast was a rare
species and was known to occur only in floodplain waterbodies of the Desna River. Both local bota-
nists (Karpenko & Kovtun 1996; Sklyar 1998; Karpenko et al. 2001) and experts from Kyiv (Dubina
& Semenikhina 1978; Semenikhina 1979, 1982; Dubina 1982) wrote about it. Relatively recent studies
have also confirmed this (Panchenko 2005; Savitsky et al. 2005; Dubina & Chorna 2009) (Fig. 1).

We have found the water caltrop only in some floodplain lakes of the Desna River and its tribu-
tary — the Desenka River, at the territory of Desnyansko-Starogutsky National Nature Park.

On 18 June 2017, we found two specimens of the species in the Psel River in the territory of Sumy
City (Fig. 2). They were found on a small, abandoned, 10 m long beach on the right bank near the
Central Park (Merzlikin & Savostyan 2020). Previously, in 2014-2016, the species was absent at this
site. The plants grew two metres off the bank, where the river is 1.5 m deep. Respectively, 24 and
27 leaves were calculated, the largest of which was 37 mm long. Rosettes of floating leaves were 15 cm
and 15x19 cm in diameter without flowers.

This beach is visited daily by vacationers, so the fear that these plants will not survive became
true — on 29 June 2017, they disappeared. However, after the research of the right bank of the Psel
upstream and downstream of the mentioned place, three localities of the water caltrop were found:
two upstream and one downstream (Fig. 3).

There were eight plants in the first group (locality 1). The plants were located 6 m off further from
the bank at a depth of 0.5-1.0 m and upstream from the pedestrian bridge across the Psel. The second
group of plants (locality 2) was found 65 m downstream and consisted of nearly 70 plants. The plants
grew at a 1.5-2.8 m depth and 15 m off and further from the bank (Fig. 4). The third group included
two plants (locality 3) and was located 150 m downstream from the previous locality. The fourth
group of plants (locality 4) was located 50 m downstream from the previous one and consisted of
about 100 plants. The majority of plants grew at the depth of 1.5-3.2 m and 15 m oft and further from
the bank. But separate plants grew closer to the bank: 7 m off and at a depth of 1 m. The first and forth
localities were situated on places of former sand beaches covered by wetland vegetation.

The second observation of the habitats on 15 August 2017 revealed that the number of water cal-
trop rosettes greatly increased. At the first locality, there were 25 rosettes (covering an area of nearly
50 m?), and about 220 rosettes (covering 4200 m?) at the second locality and 346 (nearly 4200 m?) at
the fourth. The plants had 2-5 rosettes. In some places, the density of rosettes was five plants per m?.
The maximum diameter of rosettes was 39 cm, the minimum — 12 cm. In the last case, the rosette
had three formed fruits and all of its leaves were gnawed by molluscs. The total number of rosettes
was nearly 591.

The habitat had a sandy bottom and slow stream, which create generally favourable conditions for
this species (Dubina & Chorna 2009; Sklyar 2015). It is necessary to note that in all three localities
there were well developed plants, which did not differ in size from the others but there were also yel-
low and clearly suppressed ones. They were about 25.9%, 5.5%, and 5.9%, respectively, in each locality
of the total number of floating water caltrop rosettes.

The first case of flowering of T. natans was noted on 27 July. Mass flowering began on 11 August.
The number of flowers in one rosette ranged from one to five, the average was about three. In the plant
association also grew Nuphar lutea (L.) Smith, Potamogeton pectinatus L., Myriophyllum spicatum L.,
Ceratophyllum demersum L., Lemna minor L., L. trisulca L., Spirodela polyrhiza (L.) Schleid., Hydro-
haris morsus-ranae L., and Elodea canadensis Michx. At a depth of 2 m and more, T. natans was found
mainly together with N. [utea. The main threat to the water caltrop at the fourth locality is posed by
vacationers who uprooted it with the other aquatic plants growing on and near the beach (Fig. 5).
There were more than 13 plants uprooted by the people. The first two localities were situated in places
not visited by the people.
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Fig. 1. Distribution of the water caltrop in Ukraine
(after Dubyna & Chorna 2009) with additions. Designa-
tions: O — records before 1994; ® — records after 1994.

Puc. 1. IlommupeHHsa BOAAHOrO ropixy B YKpaiHi
(mo: Dubyna & Chorna 2009) i3 gonosxeHH:M. ITo-
3Ha4eHHA: O — MICIIeBOCTi, Ie BUJI 3yCTpidyaBcA 0
1994 p.; ® — micia 1994 p.

Fig. 3. Record localities of T. natans in the Psel River
in the central park of Sumy based on study results as
of 2017.

Puc. 3. Micuesnaxomxennsa 1. natans B p. Ilcen Ha
TepuTopii leHTpanbHoro mapky M. Cymu. Pesynbra-
i 001iKiB 2017 p.

Additional survey of the Psel River was car-
ried out within the city of Sumy: a section of
4.5 km upstream, starting from the city line of
Sumy, was carefully inspected on an inflatable
boat. It gave negative results, although there were
quite a few places suitable for water caltrops and
where other species of rooted hydrophytes were
growing.
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Fig. 2. T. natans in the Psel River in the territory of the
Sumy Central Park.

Puc. 2. T natans B piuii Ilcen Ha TepuTOpii LIeHTpab-
Horo napky M. Cymn.

Fig. 5. Locality No. 4 of T. natans near a beach of the
Psel River.

Puc. 5. Jlokaniter Ne 4. T. natans 6ins wispky B p. [cer.

\!

Fig. 6. Fruit of the water caltrop gnawed by the
European water vole (Arvicola amphibius).

Puc. 6. ITnig BOZAHOTO TOPiXy, pO3rpU3EHNI IyPOM
BogsiuuM (Arvicola amphibius).
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It is necessary to mention that we have never recorded before this plant in the valley of the Psel
within Sumy and in its outskirts. Other authors also did not note this species for the Psel River (Kov-
tun 1990; Karpenko et al. 2002; Ladur & Vacal 2017). Apparently, this is probably due to the fact
that before the creation of numerous dams on its channel the Psel was considered one of the fastest-
flowing tributaries of the Dnipro and had a clayey and sandy bottom (Demchenko 1947). Now the
Psel has become a cascade of numerous channel-like waterbodies — only in Sumy Oblast, there are
five of them. This has led to a remarkable slowdown in water flow and continuous siltation of the
bottom, which created favourable conditions for the development of aquatic vegetation, including
vascular plants.

Repeated observations of the water caltrop carried out on 28 August 2021 from a boat showed that
over the past 4 years its number has increased in 8 times and accounted to approximately 4766 ro-
settes. The area occupied by these plants also increased. Individual clusters of plants were found along
both banks and they spread almost 3 km downstream.

It is unknown how the seeds of the water caltrop appeared at this section of the Psel River. Consid-
ering that fruits of the plant are heavy and sink immediately after ripening (Dubyna & Chorna 2009;
Didukh 2011), it is unlikely that they were brought here by currents or birds or mammals, especially
since this finding is far from the only one known in the Psel River.

The most probable assumption is that the seeds were thrown into the water by the people a few
years ago. This version is supported by the fact that the highest place of growth of the water caltrop
is near the pedestrian bridge over the river, from which its seeds were scattered. With time, T. natans
was distributed downstream.

Due to the good properties of this plant, its decorative and ecological-phytocoenotic significance,
it seems quite real to grow it in other water bodies of Sumy. The plant is not very difficult in aqua-
culture, and the waterbodies of the city can be favourable habitats for its vital needs. Especially since
this species grows in urban biotopes of such a large city as Kyiv (Ivanova et al. 2007; Savitsky 2007).
In the autumn of 2018, we tried to sow the water caltrop in other waterbodies of the city. We gathered
90 seeds and planted them in 6 new places: in the Psel riverbed, 3 small ponds located in the city park
(10-27 seeds in each of them) and 2 ponds in the village of Vakalishchyna located near the biological
field lab of Sumy Pedagogical University (10 and 16 each). However, our efforts were unsuccessful.
The plants sprouted only in two ponds located in the park (3 and 6 plants). In the other two ponds (in
the city park and near the village of Vakalishchyna), they did not grow. In the backwater of the Psel,
where the seeds were thrown, a pier for catamarans was built, and one of the ponds in Vakalivshchyna
was drained and there was a playground with solar panels. Young water caltrop leaves, which germi-
nated in two ponds of the park, were eaten by mallards, the broods of which lived in these ponds.

The specifics of Trapa natans is that it is a complex species, which includes several species that
differ from each other mainly in the shape of their fruit (Key handbook of vascular plants of the
Ukrainian SSR 1950). According to D. N. Dobrochaeva and co-authors (1987), the family Trapaceae
includes a single genus and 25 species distributed in waters of almost the entire globe. The same au-
thors have identified the following species in the territory of Ukraine: Trapa natans L., which grows
in backwaters and rivers of Transcarpathia, Rostochya-Opillia, and western Polissya; Trapa hungarica
Fler. Non Opiz, which grows in basins of the Southern Bug and Dniester within Odesa and Mykolaiv
oblasts; Trapa rossica V. Vassil, which grows in rivers and lakes in western and Right-Bank Polissia,
the eastern part of the Forest-Steppe and the northern part of the Steppe; Trapa borysthenica V. Vas-
sil., which grows in the Dnipro basin from the Polissia to the Steppe; Trapa maeotica Woronow, which
grows in backwaters and slow-flowing waters in the Steppe (lower part of the river Konka); Trapa
macrorhiza Dobrocz, which grows in the Steppe (in the Dnieper and its tributaries); Trapa ukrainica
V. Vassil, which grows in waterbodies in the Steppe, in backwaters of the Dnipro and its tributaries,
Lake Zagynay, and other bodies of water; Trapa pseudocolchica V. Vassil., which grows in the Steppe,
at the Danube Delta, and in other southern rivers; Trapa danubialis Dobroch, which grows in the
Steppe and at the Danube Delta. At the same time, quite rare species were also noted: Trapa maeotica
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Woronow, Trapa macrorhiza Dobrocz, Trapa colchica Albov, Trapa cruciata (Gliick) V. N. Vassil, and
T. danubialis Dobrocz. Mosyakin and Fedoronchuk (1999) also listed 10 water caltrop species.

Due to the excessive growth of this plant in some waterbodies of Ukraine, it is expected that there
will be a problem of how to deal with the large amounf of green plant biomass in case of melioration
measures to clean the area and eradicate the species. One way is to use the plant biomass for biogas
production. In one of our recent works, we described the possibility of biomass utilization of other
water plant species, such as the invasive Pistia stratiotes L. (Havryliuk et al. 2021).

In our opinion, methods of biological control due to the development of elements of ecosystems
that suppress the plant population may be promising. Any biological methods of controlling a certain
species of plants or animals are based on the presence of its enemies in natural ecosystems. In the
case of the water caltrop, these are invertebrates or vertebrates that actively use the vegetative parts or
fruits of this plant.

Some animal species of waterbodies of Ukraine could theoretically be natural limiters of aquatic
vascular plants: Gallerucella nymphaeae L., Cricotopus sylvestris Fabr., Endochironomus tendens Fabr.,
Paraponyx stratiolata L., Acentropus niveus Ol., Lymnaea auricularia L., Phopalosiphum nymphaeae L.,
Abramis brama L., Ctenopharyngodon idella Val., Anser anser L., and Myocastor coypus Mol. A num-
ber of researchers have studied quite well the biology and ecology of populations of the above herbi-
vores, which limit the spread of water caltrop thickets (Gaevskaya 1966; Egereva 1958; Smirnov 1959;
Shilova 1976 et al.). We have recorded feeding on water caltrop by two animal species: the mallard
(Anas platyrhynchos L.) and the European water vole (Arvicola amphibius L.). Mallards consumed
young leaves of a water caltrop as soon as they appeared on the water surface. We also found mature
plants gnawed by the European water vole (Fig. 6).

According to the experience of botanists and conservationists of neighbouring countries, such as
the Czech Republic, Poland, Russia, Belarus, Moldova, and countries of Western Europe and accord-
ing to the European Environmental Agency, the water caltrop is a protected species in most of these
countries and is included into the lists of threatened and rare species of these countries (EEA Agency
of the European Union). In particular, it has a threatened status in Western Europe and Near Threat-
ened in the red lists of the International Union for Conservation of Nature (IUCN Red List).

At the same time, the analysis of international databases on invasive adventive species (IAS) of
aquatic plants showed that in the United States, as well as in some other American countries, the wa-
ter caltrop is also considered as IAS. In particular, reports from experts and lists from the US Ministry
of Agriculture and USDA’ Plants Database of the Centre for Invasive Species and Ecosystem Health
of the US National Park Service confirm this (Marion & Paillisson 2003).

Conclusions

The issues of protection and regulation of the water caltrop is a complex issue and it can be solved
through a comprehensive inter-institutional dialogue between all counterparts working in the field of
conservation and exploitation of water resources. This work should be based on a detailed inventory
of the species according to a multi-criteria approach to diagnosing the species at different levels of
biological organization in order to gain new knowledge about the quantitative and qualitative com-
position of the species population in Ukraine.

The identified locality of T. natans is so far the only one known in the Psel River and complements
the information on the current distribution of this species. It is located approximately 145 km south-
east of the Desna River, where the presence of this species in the Sumy Oblast was described earlier.
An increase in the number of plants as much as 8 times was observed over the past four years, as well
as an increase in the area of distribution by almost 3 km downstream.

Permanent monitoring is necessary for the protection of the discovered localities of the water
caltrop. Despite the exclusion of the species from the Red Book of Ukraine, it is necessary to continue
monitoring its habitats and studying the composition of its associations.
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