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During the field research at the stream outlet of the Sula river (Poltava and Cherkassy region, Ukraine) on the
islands of Zhovnyno and Romaniv Horb, the complexes of flooded biotopes with the rare relict plant
Ceratophyllum tanaiticum Sapjeg. were revealed. At the time of investigations, this species was abundant in
the lakes outside the floodplain and played a codominant role in groups of aquatic macrophytes. A
characteristic feature of the described groups is a significant role of Salvinia natans, Utricularia vulgaris and
hygrophytes in them, which is an indicator of the biotopes shallowness and sufficient water warming in them.
Four classes of higher aquatic plants were detected in the communities with C. tanaiticum in the studied area,
which significantly complemented the existing phytocenotic data on this species. At this research stage we
considered it possible to assign the received geobotanical descriptions to a single association C. tanaiticum.
Collecting additional phytocoenotic data will give a possibility to make a different decision in the future.
C. tanaiticum is protected in the revealed locations on the territory of the national natural park
«Nyzhniosulskyi». The main condition of its preservation is to maintain sufficient water level in the little lakes
outside the floodplain of the islands.

Key words: Ceratophyllum tanaiticum, rare species, ecology, preservation, water vegetation, lakes of islands,
mouth of Sula, Ukraine.

Ceratophyllum tanaiticum Sapjeg. (Ceratophyllaceae) B o3epax octpoBiB
rupna p. Cyna (YkpaiHa)

H.O.Cmonsp, B.J1.lLUeBuuk, I.B.Conomaxa, T.B.lLeBunk, B.A.Conomaxa

Mig yac ekcneaunuiiHnx gocnigxeHs B rupni Cynu (MonTtaecbka Ta Yepkacbka obnacri, YkpaiHa) Ha ocTpoBax
XKoBHuHO Ta PomaHiB N'op6 BusIBNEHO KoMnnekcu obBoAaHeHMX GioToniB 3i 3pOCTaHHSIM PifKiCHOI penikToBoi
pocnuHuu Ceratophyllum tanaiticum Sapjeg. Ha yac obcTtexeHb AaHuin Bug OyB MacoBO MOLUMPEHUA Y
nosasannaBHUX 03epusX i BigirpaBas porib KOHOOMIHAHTa B YrpynoBaHHAX BOAHMX MakpodiTiB. XapakTepHoto
03HaKOK OMucaHMX YrpynoBaHb € 3HavyHa yyactb Salvinia natans, Utricularia vulgaris Ta rirpodiTis, WO BKasye
Ha MINKOBOAHICTb GioToNiB Mano3apocnunx eBTPOHUX Mepecuxaroymx BOAOWM i3 OpraHOreHHUMU OOHHUMMU
Bigknagamun 11 [obpe nporpiBaHHA B HMX Bogu. B yrpynoBaHHsix i3 yvacTtio C. tanaiticum npeactaBnei
OiarHOCTUYHI  BMOW YOTUPbOX KnaciB BULLOI BOAHOI POCAMHHOCTI, WO 3HA4YHO [OMOBHIOE HasiBHY
iTOLLEHOTNYHY KapTWHY 3a uum BugoM. C. tanaiticum y BUSIBMEHUX MICLEE3HaXOOXXEHHAX OXOPOHSETbCS Ha
TepuTopii HaLioHanbHOro NMPUMPOAHOro Mapky «HWXHBOCYNbCLKMINY. TONOBHOK YMOBOK MOro 36epeXeHHs €
NiATPYMaHHS1 4OCTaTHLOrO PIBHSA BOAM Y cneumdivyHMX yMoBaxX — no3asaniiaBHuX 03epusix Ha OCTpOBaXx.

KnrouoBi cnoBa: Ceratophyllum tanaiticum, pidkicHuli eud, ekoroais, 0XopoHa, 800Ha POCMUHHICMb, 03epa
ocmposis, 2uprno Cynu, YkpaiHa.
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B xoge aKkcneavumoHHbIX uccnegosaHui B ycTbe Cynbl ([MonTaBckas n Yepkacckas obnactuv, YkpanHa) Ha
ocTtpoBax >KoBHWHO n PomaHoB [op6 oObGHapyxeHbl M U3y4eHbl KOMMMEKCbl OBBOAHEHHbIX 6GuoTonoB C
npounspactaHnemMm penvkroBoro pacteHus Ceratophyllum tanaiticum Sapjeg. Bo Bpemsa nccnegosaHuin BuA,
6bIn MaccoBo nNpefcTaBrieH BO BHEMOWMEHHbBIX 03epax U urpan pofb KOHAOMMWHAHTa B coobLyecTBax BOOAHbLIX
MakpoUTOB. XapakTepHOW OCOBEHHOCTLIO OMUCAHHLIX HamMu COOBLLECTB ABMAETCA 3HaYMTEenbHOEe yyacTue
Salvinia natans, Utricularia vulgaris w rurpodutoB, 4YTO YyKasblBaeT Ha MeNKOBOAHOCTb GMOTOMOB
Mano3apocLUMX MNepechbiXalolwmx 3BTPOPHbLIX BOJOEMOB C OPraHOr€HHbIMWU [OHHBLIMU  OTIIOXKEHUAMU W©
Xopolwiee nporpeBaHne B HuWX Boabl. B coobuwectBax ¢ ydvactmem C. tanaiticum npeacTaBneHbl
AvarHocTuyeckne BUAbl YETbIPeX KNaccoB BbICLIEN BOAHOW PaCTUTENIbHOCTW, YTO 3HAYMTENIbHO AOMOMHAET
uMeloLLylocs  pUTOLEHOTUYECKyl0  KapTuHy no  atomy Buay. C. fanaiticum B nccrnegoBaHHbIX
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MECTOHaXOXOEHNAX OXPaHAETCH Ha TEpPUTOPUM HALMOHANbHOrO MNPUPOAHOr0 napka «HWXHeCynbCKumy.
MaBHbIM YCMOBWEM €ro COXpaHeHus SBNseTCs noaaepXKaHue JOCTaTOYHOrO YPOBHSI BOAbI B CneLmMduyYeckux
YCMOBUSIX — BHEMOMMEHHBIX 03epax Ha OCTpOoBaXx.

KnroueBble cnoBa: Ceratophyllum tanaiticum, pedkuli 8ud, sKosio2usi, oxpaHa, 800Hasi pacmumesibHOCMb,
03epa ocmpoeos, ycmee Cyribl, YKpauHa.

Introduction

The scientific interest in Ceratophyllum tanaiticum Sapjeg. research is determined, first of all, by
the lack of information on its distribution on the territory of Ukraine (the Left Bank and South, except
Crimea) in Eastern and Central Europe, West Kazakhstan. Considering the rarity of this species, the aim
of this study is to reveal some features of its biology, ecology, phytocenology in the specific species site
conditions in order to conserve and protect it.

C. tanaiticum belongs to a separate section Muricatum (Les, 1989) within the genus. This species
belongs to the species with Pontic-Caspian type of habitat and also is a relict endemic of the Black Sea
area. (Dubyna et al., 1985; Les, 1986). According to the sozological status (I — indeterminate) this species
is one of 28 in the flora of Ukraine defined as those which face certain threats to the existence within the
areal (Walters, Gillett, 1998). Most researchers indicate the threats to the existence of the populations
and point out the necessity to protect all species sites (Csiky et al., 2010; Davydenko, 2014).

The species is included to the European Red list (R), and the list of protected macrophytes of
Ukraine (Dubyna et al., 1993). Besides, the plant communities where C. tanaiticum is dominant or
codominant are included to Green book of Ukraine (2009).

C. tanaiticum is a free floating plant in the water column with a very thin and long stem up to
100 cm or more. The leaves are placed in dense, contiguous rings, 3—4 times dissected into filiform lobes,
soft, light green, sometimes with a brownish tinge. The plan has no conducting system. There are also
special areas with thinner and unpainted leaves which serve as roots. The flowers are diclinous,
monoecious, corolla is formed by (6) 9-12 petals, the male flower has a single stamen, which is a
systematic feature. The plant blooms under the water during May—June. It's reproduced by seeds.
Pollination occurs under water. The size of the fruit is 3—-5x2—-2,5 mm. It is attached to a visible peduncle,
oval shaped, flattened, brown in color, spiniferous, with the lower two thorns being longer than the others.
The species is defined as eutherophyte, since overwintering buds were not revealed in its life cycle.

After a long-term freezing the fruit loses its viability which is a significant limitation factor in species
distribution (Csiky et al., 2010).

Materials and methods

The new locations of C. tanaiticum Sapjeg. on the islands of Zhovnyno and Romaniv Horb at the
stream outlet of the Sula river within Poltava and Cherkassy regions of Ukraine became the objects of the
research. The field research was carried out over the period of June-July 2015. Geobotanical descriptions
of the identified species habitats were performed in the natural phytocenoses boundaries. Small areas of
about 5x5 m? size were selected for description. The cenotic distribution of the species was characterized
on the basis of Braun-Blanquet school (Solomakha, 2008). The abundance scores in the table
correspond to the projective covering: + — <1%, 1 — 1-5 %, 2 — 6-15 %, 3 — 16-25 %, 4 — 26-50 %, 5 —
51-100 %. The names of the species are given according to Mosyakin and Fedoronchuk report (1999).

Results and discussions

C. tanaiticum was discovered in the southern part of the national natural park «Nyzhniosulskyi» on
the islands of Zhovnyno and Romaniv Horb (Horbivka area) which are situated in the mouth area of the
river Sula. The aquatic complexes with numerous low and high ground islands which formed here
(Getman, 2014) are the centers of biodiversity preservation. The species on the islands is adapted to the
conditions of the little lakes outside the floodplain, which are formed due to flooding by seepage and flood
waters at high water level period in the reservoir (May-June). When the water level of all intra-island
areas changes, some of them fully dry up, while others remain with very reduced water level.
Communities including C. tanaiticum were revealed in the bench zone of the arid lakes at the depths of
20-100 cm. The species was identified in the majority of the studied lakes on the western part of
Zhovnyno island, but was not revealed in similar water bodies on the eastern part (Fig. 1).
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Fig. 1. Map A presents the location of the studied area on the territory of Ukraine. Map B
shows the location of Ceratophylleta tanaitici on the islands of Zhovnyno and Romaniv Horb as

indicated with the arrows, Map C demonstrates the lakes on Zhovnyno island, where
Ceratophyllum tanaiticum was revealed
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According to visual evaluation, the total area of the waters with mentioned species growing on
Zhovnyno island reaches more than 2 hectares. The reasons for formation of highly dense population in
the marked areas of the species localization at the time of our observations in the summer 2015 were
hydrological and weather conditions during the winter 2014-2015, which ensured successful fruit
hibernation. The average temperature of this synoptic winter according to the meteorological station in
Kaniv natural reserve (from 23.11.2014 till 18.02.2015) was minus 1.8°C, which was much warmer than
previous years’ indexes. Moreover, snowfalls usually preceded the periods of temperature decrease over
the winter period 2014-2015. Perhaps the greater vitality of the populations is related to the
phytocenotical environment. Since the coast of the island reservoirs is surrounded by forest vegetation,
where deciduous trees are dominant, the fallen leaves accumulated on the bottom obviously contribute to
the survival of the seeds during wintertime.

C. tanaiticum was revealed on the island of Romaniv Horb in a small (10x60 m) elongated and
shallow lake (20—100 cm), which is similar to the hydroecosystems existing on Zhovnyno island (Smoliar
et al., 2016). There are also other lakes nearby but they are much smaller. At the time of the study they
were already dry. C. tanaiticum was also found on its bottoms under the layer of green filamentous algae.
This fact indicates that the species is characteristic of the mentioned biotopes. It is known that when the
reservoir dries up, the fruit is preserved in the dry bottom deposits.

Table 1.
Communities including C. tanaiticum in the lakes of the islands in the river Sula stream
outlet

No of Description 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
depth (in cm) 20 50 80 90 100 50 80 30 10 50 50 50 30 70 20 50
general coverage (%) 60 60 70 60 50 70 60 30 50 30 40 50 90 50 60 30
area (m?) 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25
D.s.ass. Ceratophylletum tanaitici:

Ceratophyllum tanaiticum +  + o+ 2
D.s. cl. Lemnetea:

Salvinia natans 1
Lemna minor . + o+
Utricularia vulgaris + . . . .
Lemna trisulca . + . . e o1 e
Lemna gibba . . . . S . . . . . +
Spirodela polyrrhiza . . . . + o+ . .. . .
Hydrocharis morsus-ranae . . . . .. .1 . . . 1 +
Riccia fluitans 1 . . . .+

D.s. cl. Potamogetonetea:

Potamogeton lucens . 5 5 . .o+ 2 R . . 2 . .
Potamogeton berchtoldii . . . . .. . .. . . . . +
Potamogeton natans . . . . .. . . . . . . +
D.s. cl. Phragmito-Magnocaricetea:

Phragmites australis 1 . . . 2 5 . 2 4 . 4 4
Typha angustifolia + 1 . . .. .2 . . .
Oenanthe aquatica . . . 4 .. . o1 .. F
Sparganium erectum . . . + . .

Lythrum salicaria . . . . .. +

Lysimachia vulgaris . + . . . . . .
Polygonum amphibium . 1 . . . + . +

Carex riparia . . . + ... 1

Galium palustre . . . . ..+ 1

Iris pseudacorus . . . 1 A,

Sium latifolia . . . . ..

D.s. cl. Alnetea glutinosae:

Carex acutiformis 4 . . . . 2 . . e 2 1
Other species:

Vallisneria spiralis . . . . ... . . . . . . +

2 3 3 3 4 4 5 5

N
-
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Description No. 1 was compiled by V.L.Shevchyk, |.V.Solomakha, 01.08.2015, drying lake in the
interdunal depressions of the Zhovnyno island central part surrounded by shrubs (Amorpha fruticosa L.).
Description No. 2 was compiled by V.L.Shevchyk, I.V.Solomakha, 08.07.2015, internal, permanently
flooded lake in the interdunal depressions of the Zhovnyno island western part surrounded by willow
(Salix alba L.) forests.

Description No. 3 was compiled by V.L.Shevchyk, 1.V.Solomakha, 08.07.2015, internal, permanently
flooded lake in the interdunal depressions of the Zhovnyno island western part surrounded by pine (Pinus
sylvestris L.) forests.

Description No. 4 was compiled by V.L.Shevchyk, |.V.Solomakha, 08.07.2015, internal, permanently
flooded lake in the interdunal depressions of the Zhovnyno island western part.

Description No. 5 was compiled by V.L.Shevchyk, |.V.Solomakha, 31.07.2015, drying lake in the
interdunal depressions of the Zhovnyno island central part.

Description No. 6 was compiled by V.L.Shevchyk, 1.V.Solomakha, 01.08.2015, marginal strip of the
permanently flooded lake in the interdunal depressions of the Zhovnyno island central part.

Description No. 7 was compiled by V.L.Shevchyk, I.V.Solomakha, 08.07.2015, the coastal strip of the
channel in the Zhovnyno island western part.

Description No. 8 was compiled by V.L.Shevchyk, |.V.Solomakha, 31.07.2015, drying lake in the
interdunal depressions of the Zhovnyno island central part.

Description No. 9 was compiled by V.L.Shevchyk, 1.V.Solomakha, 09.07.2015, internal, permanently
flooded lake on the Zhovnyno island.

Description No. 10 was compiled by V.L.Shevchyk, |.V.Solomakha, 08.07.2015, internal, drying lake in
the interdunal depressions of the Zhovnyno island western part.

Description No. 11 was compiled by V.L.Shevchyk, |.V.Solomakha, 08.07.2015, internal, permanently
flooded lake in the interdunal depressions of the Zhovnyno island western part.

Description No. 12 was compiled by V.L.Shevchyk, |.V.Solomakha, 31.07.2015, drying lake in the
interdunal depressions of the Zhovnyno island western part.

Description No. 13 was compiled by V.L.Shevchyk, .V.Solomakha, 08.07.2015, internal, drying lake in
the interdunal depressions of the Zhovnyno island western part.

Description No. 14 was compiled by N.O.Smoliar, 27.07.2015, the mouth of the river Sula, Romaniv Horb
island, little lake in the central part of the island, elongated in configuration, flooded, surrounded by
communities of Salix alba, Salix cinerea.

Description No. 15 was compiled by N.O.Smoliar, 27.07.2015, the mouth of the river Sula, Romaniv Horb
island, little lake in the central part of the island, oval in shape, drying.

Description No. 16 (nomenclative type: description No. 2 (table 34) was compiled by D.V.Dubyna,
19.09.1988, in the reservoir near the village Kardashynka Hola Prystan district, Kherson region (Dubyna,
2006).

The analysis of the descriptions enabled us to determine that the most frequent C. tanaiticum
satellites are the macrophyte species of well-heated water bodies (Poftamogeton lucens L., Salvinia
natans (L.) All., Utricularia vulgaris L., Lemna minor L., Spirodela polyrrhiza (L.) Schleid., Phragmites
australis (Cav) Trin ex Steud.).

Ecologically, the locations of C. tanaiticum represent the species biotopes — slightly plant-filled
eutrophic drying up water bodies, with organogenic bottom deposits (Ecoflora..., 2004). The
phytocoenosis which include C. tanaiticum are identified as conditionally clean (Baranovskyi,
Aleksandrova, 2006), which is important for bioindication research and evaluation of the general
ecological situation of the area.

According to Ukrainian phytosociologists, (Dubyna, 2006) cenology of C. tanaiticum is limited by
association with Ceratophylletum tanaitici Dubyna 2006, union LEM-01C Stratiotion Den Hartog et Segal
1964, order LEM-01 Lemnetalia minoris O. de Bolos et Masclans 1955, class LEM Lemnetea O. de Bolos
et Masclans 1955 (Mucina et al., 2016). This association is diagnosed by only one species of
C. tanaiticum and combine communities of eutrophic closed, less often low flow freshwater and slightly
brackish water bodies with a slightly alkaline reaction, silty bottom deposits and detritus admixture, where
water is 40—-70 (100) cm deep. In Ukraine these communities are abundant in lakes, river bays, inner
floodland water bodies, shallow waters of artificial reservoirs, ponds, flooded peat quarries, abandoned
drainage channels in the south-eastern part of the Forest-Steppe (Dubyna, 2006).
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The analysis of the comparison of floristic composition of the communities that we carried out and
presented in the tables with the description (table 1 — No. 16) performed by D.V.Dubyna on 19.09.1988
and taken as a nomenclature type (Dubyna, 2006) indicates a significant participation of Lemna minor,
Spirodela polyrrhiza, Hydrocharis morsus-ranae L. in these communities. These species are typical
hydrophytes and are viewed as diagnostic features of Ceratophylletum tanaitici association. Moreover,
the typical feature of the communities described in our research is a significant presence of Salvinia
natans, Utricularia vulgaris and hydrophytes. It indicates the biotopes shallowness and sufficient warming
of water in them. The geobotanical descriptions performed in our study demonstrate the broader
character of C. tanaiticum association (table 1), which is consistent with the data of other researchers
(Davydenko, 2014). Four classes of higher aquatic plants were found present in the communities with
C. tanaiticum participation in the studied area. These findings greatly complement the existing
phytocenotic data on this species. However, at this stage of the research we considered it reasonable to
assign the received geobotanical descriptions to a single association Ceratophylletum tanaitici. Collecting
additional phytocoenotic data might give a possibility to make a different decision in the future.

In Forest-Steppe of Ukraine, the zone where our research areas are located, this species is also
identified in Zmiiv district of the Kharkiv region. It is known due to Bradis herbarium collections (1955)
from the lower reach of the Sula river (Drachky area in the outskirts of Horoshyno village, Semeniv
district, Poltava region (KW) and the water bodies in the outskirts of the village Velyka Burimka,
Chornobaivka district, Cherkassy region (Dubyna et al.,, 1985; Chorna, 2006). It is obvious that rare
C. tanaitici community migrated from these locations to the territory of the national natural park
«Nyzhniosulskyi» (Galchenko, 2012). Thus, the identified locations of the species in the basin of the lower
Sula represent a single regional population with the above mentioned locality and are revealed on the
North-Western border of the species distribution.

Conclusions

C. tanaiticum growing in the inland waters of the islands of Zhovnyno and Romaniv Horb (the Sula
river mouth) and the existence of hydrophytes communities with its association determine the sozological
priority of C. tanaiticum communities. This local cenopopulation of this rare species can serve as a model
for studying the species ecology as well as a source of diasporas for the population reproduction in other
reservoirs of the region. C. tanaiticum is protected in the revealed locations on the territory of the national
natural park «Nyzhniosulskyi». The main condition of its preservation is to ensure sufficient water level in
the little lakes outside the floodplain of the islands.
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