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MakpodciTobeHTOC WTYy4YHMX NapKoBMX Bogonm Micta Opgecu
®.M.TkavyeHko, M.B.CugopeHko

KomnnekcHoro ekonoro-nopucTMYHoro AoCnimKeHHs BOAHOT POCMMHHOCTI LWTYYHUX BOAOWNM NapKOBUX 30H
micta Opeca paHiwe He npoBogunu. ToMy MeTO Liei poboTn Byno BCTAHOBMEHHSA BUAOBOrO Pi3HOMAHITTS
MaKpodiTiB, TX CUCTEMATUYHOI CTPYKTYpU Ta iHAMKATOPHOrO 3HAYEHHs1 B YOTMPLOX BOAOMMAX MapkiB MicTa.
Bceboro igeHTudikoBaHo 21 BuA MakpodiTis, 3 HUX BoAoOpoCcTen-MakpodiTiB 15 i BOAHWX CYAUHHMX POCIUH 6.
OcHoBHa 4YacTuHa BUSBMEHUX BUAIB BOOOPOCTEN-MakpodiTiB Hanexana go Chlorophyta (8), 3a HUmn nwnm
Charophyta (4). Cyanoprocaryota 6ynu npeactaeneHi 2 sugamu, a Ochrophyta (Xanthophyceae) — 1. ¥
cknagi BULMX BOAHUX POCnuH Oyno BusIBMEHO 6 LUMPOKO PO3MOBCIOLKEHMX BuAiB. Ha cknag i posnogin
MakpodiTiB y AocnigpkKyBaHUX BoAOVMMaxX BUpilLanbHUA BNAMB MaB piBeHb X MiHepanisauii, eBTpodyBaHHs i
3abpyaHeHHs Baxkumy meTanamu. lMigBuiieHa KoHUEHTpaUis opraHiyHOro BYrrneLto 3asHadeHa y BodovMaXx,
Ae nopsia 3 BOOHOK POCMAMHHICTIO MPUCYTHI W BOZOMNNaBHI ntaxu. Hambinbwe dnopuctnyHe po3mMaiTTs
MakpodpiTiB HamKn BigMiYeHO y BepxHii Bogonmi napky «[tokiBcbkuiny (17 Bugi). Lle ogHa 3 HambinbLumx
LUTYYHMX BOAOWM MicTa. XapakTepHO O0COBMMBICTIO MOr0 POCIIMHHOCTI € HasiBHICTb TYT BEMUKMX 3a MIOLLED
3apocTer xapoBux Bo4opocTeln 3 MoHoAoMiHaHToM Chara vulgaris. Xaposi, K i iHLWi BOAOPOCTi, 04EBUOHO, €
TYT OCHOBHMMM MoOCTavaribHUKamu opraHiyHoro Byrneuto y Bogowimi (C opr.=1,38%). Ha gpyromy micui 3a
KinbkicTio MakpodiTiB (10) 3Haxoamnacs HWKHA BOAOWMA LbOro napky. BMicT opraHiyHOro Byrneuto B HbOMy
HanbinbLWA cepen gocnimkeHmx Hamm Bogonm (C opr.=4,48%). Kpim BOQHOI POCNMHHOCTI 3HAYHWUIA BHECOK Y
Ler MOKa3HWK, OYEBWAHO, HanexaB OEKOPaATUBHUM Kaykam, SKUX YTpumye OeperoBuii pecTopaH vy
BiAArOPOKEHIN CiTKO YacTuHi Bogonmn. MiHiManbHa KinbKiCTb BUAIB BOOOPOCTEN i BULUMX BOOHWX POCIMH
BUSIBMNEeHa y Bogonmax napkis imeni Casiubkoro (5) i MNMepemorn (6). Y napky imeHi CaBilbKOro Hagnvok
GioreHHUX pevyoBMH NPU3BOAMTL A0 TOrO, WO TyT MacoBO PO3BMBAETLCH Takui Me30-eBTPOHWIA BuUA
MakpoQiTiB, Ak Lemna minor, SKMn LWiNbHUM KUNMMOM BKPMBaE Mawke BCHO MOBEPXHIO MapKOBOro osepa i
CTBOPIOE HECNPUATIIMBUIA CBITNOBUI PEXUM AN PO3BUTKY BOAOPOCTEN. Y BOAHIN TOBLU 6inn nomiveHi nuwe
OKpeMmi ek3emnnspu 3eneHux sogopocten Scenedesmus quadricauda (Turpin) Brebisson i Desmidium sp.
Y3poex 6epera po3TtalioBaHi nepepuByacTi 3apocTi Typha angustifolia i Persicaria hydropiper. Makpoditu TyT
€ OCHOBHMMM npoayLeHTaMu opraHiyHux peyvoBuH (C opr.=1,94%). |HAMKATOPHI BMOW BOAOPOCTEN i BULLMX
BOOHMX POCMUH Y OOCHiSKYBaHUX BOAOMMAaX NpeacTaBneHi B OCHOBHOMY [-Me30CcanpoOHUM YrpynoBaHHSAM,
LLIO CBIAYMTb NPO CEPELHIN PiBEHb iX OpraHiyHOro 3abpyaHeHHs.

KnrwouoBi cnoBa: wmakpogimobeHmoc, 6ioiHOukamopu, rpiCHOBOOHI wmy4Hi 8000UMuU, 3abpyOHeHHS,
ekosoeisi, Odeca.

Macrophytobenthos of artificial ponds in the parks of Odessa city
F.P.Tkachenko, M.V.Sidorenko

Complex eco-floristic investigation of water vegetation of the artificial ponds in the park zones of Odessa city
has not been conducted. Thus, the purpose of this work was determination of species diversity of
macrophytes, their systematic structure and indicator role in four ponds in the park of the city. In sum, 21
species of macrophytes were identified, among them 15 species of macrophyte algae and 6 species of
vascular water plants. The main part of the revealed species of macrophyte algae belongs to Chlorophyta (8)
and Charophyta (4). Cyanoprocaryota were presented by 2 species, and Ochrophyta (Xanthophyceae) were
presented by 1 species. 6 widely distributed species were revealed among higher water plants. Composition
and distribution of macrophytes in the investigated ponds were influenced primarily by the level of water
mineralization, eutrophication and heavy metals contamination. Elevated concentration of organic Carbon was
registered in the ponds where waterfowl birds were presented together with water plants. The biggest floristic
diversity of macrophytes is registered in the upper pond of the Dyukovsky Park (17 species). It is one of the
largest artificial ponds of the city. The characteristic feature of the pond’s vegetation is the presence of an
extensive field of Charophyta with a monodominant Chara vulgaris. The presence of the Charophyta is the
evidence of the relative ecologic well-being of the investigated pond. Charophyta, as well as the other algae,
are obviously the main providers of organic Carbon in the pond (Corg.=1.38%). By the quantity of macrophytes
species (10) the lower pond of the Dyukovsky Park is on the second place. The content of organic Carbon is
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the highest in this pond (Corq.=4.48%). Except for the water vegetation, a considerable contribution in this
parameter is obviously made by the decorative ducks which are kept in the fenced off with a net part of the
pond by the bank restaurant. The minimum number of species of algae and higher water plants is registered in
the Savitsky Park (5) and the Victory Park (6). In the Savitsky Park the excessive biogenic substances cause
massive development of meso-eutrophic species of macrophytes — Lemna minor which covers almost the
entire surface of the pond and creates adverse light regime for the development of algae. In the water column
only sparse specimens of green algae Scenedesmus quadricauda (Turpin) Brebisson and Desmidium sp.
were registered. Among the bank of the pond intermitted thicket of Typha angustifolia and Persicaria
hydropiper is located. Macrophytes are the primary producers of organic substances here (Corg.=1.94%).
Indicator species of algae and higher water plants in the investigated ponds were presented mostly by B-
mesosaprobic group. It is the evidence of the medium level of their organic contamination.

Key words: macrophytobenthos, bioindicators, freshwater artificial ponds, pollution, ecology, Odessa.

Makpo¢mnTo6eHTOC NCKYyCCTBEHHbIX NapKOBbIX BoAoeMoB ropona Opecca
®.MN.TkaueHko, M.B.CugopeHko

KomnnekcHoe 3konoro-nopucTnyeckoe uccrnegosaHne BOAHON PacTUTENbHOCTU UCKYCCTBEHHbLIX BOJOEMOB
napkoBbIX 30H ropoga Opecca paHee He MpoBoAMnochb. [1oaToMy Lenblo 3ToM paboTbl ObINO BbiBNEHWE
BMOOBOro pasHoobpasusi MakpoMTOB, MX CUCTEMATMHECKOW CTPYKTYPbl M WHOWKATOPHOTrO 3HayeHus B
YyeTbipex BogoeMax napkos ropofa. Bcero waeHTudwuumposaH 21 Bug MakpoduToB, M3 HUX BOOOPOCHEN-
mMakpodmToB 15 M BOOHbIX COCYAMCTbIX pacTeHun 6. OcHOBHas 4acTb BbISIBMEHHbIX BWAOB BOAOPOCIEN-
makpodmToB oTHocunacb k Chlorophyta (8), 3a Humu wnu Charophyta (4). Cyanoprocaryota Obinu
npegcrtasneHbl 2 Bugamu, a Ochrophyta (Xanthophyceae) — 1. B cocTaBe BbiCLUMX BOAHbLIX pacTeHui 6bino
BbISIBIIEHO 6 LUMPOKO pacnpocTpaHeHHbIX BUAOB. Ha cocTas u pacnpegerneHve MakpoduToB B nUccnegyembix
BoAOEMax onpegensiowiee BrWSHWE OKasblBan YpPOBEHb WX MUHepanusauun, 3BTpodupoBaHUa W
3arpa3HeHns TsHxensiMM MeTannamu. MoBblleHHas KOHLEeHTpaLumMsa opraHM4eckoro yrnepoga otMevanach B
BoAoeMax, rge Hapsagy C BOOHOW pacTUTENbHOCTBIO MPUCYTCTBOBaNM W BoAonnasawlme MTuubl.
Hanbonblee dnopuctnyeckoe pasHoobpasue MakpodUTOB HamMuM OTMEYEHO B BepxXHEM BOJOEMe napka
«[rokoBckuin» (17 BuaoB). 3T0 oAMH U3 Hanboree KPynHbIX MCKYCCTBEHHbIX BOAOEMOB ropofa. XapakTepHou
0COBEHHOCTBIO €70 pacTUTENBHOCTY SIBMNSETCH Hanuume 34ecb OOLUMPHBIX 3apOCcieil XapoBbiX BO4OPOCHEN C
mMoHopgomuHaHToM Chara vulgaris. XapoBsble, Hapsay ¢ ApYrMMU BOAOPOCISIMU, OYEBUAOHO, ABNSIOTCA 3[eChb
OCHOBHbIMW MOCTaBLUMKaMn opraHuyeckoro yrnepoga B Bogoem (C opr.=1,38%). Ha BTopom MmecTe no
KonuyecTtsy B1AoB Makpodutos (10) Haxoamnca HWXKHUI BogoeM atoro napka. CogepxaHne opraHu4eckoro
yrnepoga B HeM Haubonbluee cpeau uccnegoBaHHbIX Hamu BogoemoB (C opr.=4,48%). Kpome BogHon
pacTUTENbLHOCTU 3HAYMTENbHBLIA BKNaA B 9TOT NokasaTenb, O4eBUOHO, NPUHAAMNEXUT AeKOPaTUBHbLIM yTKaM,
KOTOPbIX COAEpXXUT GeperoBol pecTopaH B OTIOPOXEHHOW CETKOW 4acTu Bogoema. MuHUManbHoe 4ucrio
BWOOB BOAOPOCMEN M BbICLUMX BOAHbLIX PACTEHUN BbIABMEHO B BogoeMax napkoB umeHun Casuukoro (5) u
MoGeabl (6). B napke nmeHn CaBmukoro n3bbiTok GUOreHHbIX BELLECTB NPMBOAMT K TOMY, YTO 3[1€Cb MacCcoBO
pasBMBaeTCA TakOW Me30-3BTPOMHbLIN BUA MakpodUTOB, kak Lemna minor, KOTOPbIA CNOLWHLIM KOBPOM
NMOKpbIBaET MOYTW BCIO MOBEPXHOCTb MApPKOBOrO O3epa W co3gaerT HebnaronpusTHLIN CBETOBOW peXuM Ans
pa3BuTuMsa Bogopocnei. B BogHom Tonwe ObinvM 3ameudeHbl NUWb OAWHOYHbIE SK3EMMNNAPbLI  3EMeHbIX
Bogopocnen Scenedesmus quadricauda (Turpin) Brebisson n Desmidium sp. Boonb Gepera Bogoema
pacnonoxeHbl npepbiBACTbIE 3apocnu Typha angustifolia n Persicaria hydropiper. MakpodwuTtel 3gech
ABMSAOTCS OCHOBHbIMW NpoAyLeHTamun opraHudeckmx BewectsB (C opr.=1,94%). WHoukaTopHble BuAbl
BOLOPOCHEN 1 BbICLUMX BOAHbIX PacTeEHUN B uccnegyemblx Bogoemax Oblnv npedcraBreHbl B OCHOBHOM f3-
Me3ocanpobHoN rpynnMpPoBKON, YTO CBUAETENBLCTBYET O CPeAHEM YPOBHE MX OPraHNYecKoro 3arpsi3HeHusI.

KnioueBble cnoBa: MakpogumobeHmoc, 6UOUHOUKamOpPhbI, MPEeCHOB00HbIE UCKYCCMEEHHbIE 8000EMbI,
3aepssHeHue, akosoaus, Odecca.

Introduction
Odessa is one of the most ecologically adverse cities of Ukraine. Industrial enterprises, port

complexes, motorways, railway lines and their service centres are sources of pollution, including heavy
metals contamination (Shikhaleeva et al., 2009). Pollutants are engaged into biogeochemical cycles: they
are accumulated in soils and water, circulate with precipitations and air flows in the atmosphere
(Otmakhov, 2003). In ponds they are accumulated in bottom sediments. One of efficient methods of
environmental control is biomonitoring (Orlova et al., 2010). Such hydrobiological indicators as
biodiversity of hydrobionts, saprobity, microbiological parameters characterize the quality of water as the
habitat of living organisms. High sensitivity to the quality of the environment is characteristic of
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phytobenthos, and it determines the efficiency of using it in bioindication and estimating the condition of
water ecosystems (Oksiyuk et al., 2010).

It is determined that structural and functional characteristics of algae (taxonomic and floristic
diversity, ecological spectrum etc.) can be used for the estimation of ecological condition of
antropogenically modified reservoirs (Sherbak, Semenyuk, 2011).

Investigation of macrophytobenthos of artificial ponds as components of recreational park zone of
Odessa city has not been conducted before. Thus, the purpose of our work was conducting their floristic
inventory and ecological estimation taking into consideration hydrochemical features of the ponds and
indicator role of macrophytes.

Objects and methods of research

Samples of macrophyte algae and higher water plants collected during summer period of 2018 in 4
artificial ponds in the parks of Odessa (Victory Park, Dyukovsky, and Park of Savitsky) served as material
for the article. Algae were collected according to the common method (Algae..., 1989).

In the Victory Park the cascade pond was investigated. The length of the pond is 500 m and the
width is 50-100 m. The pond is made of concrete with the bottom bedding of gravel and sand. Its depth is
up to 1.5 m. The coordinates of the pond: 46°44’47" N x 30°70'75" E.

In the Dyukovsky Park the lower pond has rounded shape and its diameter is around 70 m. The
edging of the bank is made of concrete and the bottom is silty. Its coordinates: 46°48'10" N x 30°70'68" E.
The upper pond of this park has a similar construction but its size is larger (100 x 150 m). The maximum
depths are up to 2 m. The coordinates of the pond: 46°48°'34" N x 30°70'75" E.

Figure 1. Schematic map of Odessa city with an indication (circle) of the investigated park
zones

The pond in the Park of Savitsky formed in a gully with an earthy dam and low earthy banks. The
length of the pond is around 250 m and the width is around 100 m, the depth is up to 1.5 m. The
coordinates of the pond: 46°46'39” N x 30°69'34" E.
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In total, 30 samples of macrophytes were collected and processed in the investigated ponds. The
identification of algae and higher water plants was conducted using appropriate keys (Kondrat'eva, 1968;
Gollerbakh, Palamar-Mordvintseva, 1991; Vinogradova et al., 1980; The key..., 1987; Rundina, 1988;
Junger, Moshkova, 1993; Diel, 1975). Taxonomy of the algae is accorded with the base AlgaeBase
(Guiry, Guiry, 2018). Indicator role of macrophytes was estimated using (Algae..., 1989; Dubyna et al.,
1993).

The chemical analysis of water (ion composition) is conducted on the automatic analyser Metrohm,
organic Carbon — on the device LECO CS 744, pH — on the pH meter Hydrus 400, electrical
conductivity — on the conduct meter Mettler MC 226. The content of heavy metals was defined with the
use of atomic adsorption method on the device ZEENIT 600.

Results

As remarked above, development of algae and higher water plants and their species diversity
depend on trophity and heavy metals contamination level in ponds. For the evaluation of the background
of water plants development in the investigated ponds, we conducted the analysis of physical parameters
and the content of ions in water (table 1).

Table 1.
Hydrochemical parameters of water samples of artificial ponds in Odessa city
No Parameters of water, Investigated ponds
B units of measurement Dyukovsky (upper) Dyukovsky (lower) | Victory | Savitsky
1. pH 7.81 7.48 6.84 7.28
2. Electrical conductivity, mS/cm 5.84 5.91 1.25 0.94
3. S04%, mg/dm?® 2140.67 1892.97 342.77 29.37
4. Cl, mg/dm?® 518.98 554.23 88.43 120.50
5. NO2’, mg/dm?® 0 0 0 0
6. NOs’, mg/dm?® 82.07 75.54 0.22 1.25
7. NH4*, mg/dm? 0.19 0.22 0.04 5.64
8. Ca?, mg/dm3 179.67 198.64 30.09 29.03
9. Mg?*, mg/dm?® 154.51 145.27 27.02 7.12
10. Na*, mg/dm3 440.85 427.34 68.27 48.50
11. K*, mg/dm? 3.44 5.99 4.51 5.95
12. Li*, mg/dm?® 0.01 0.05 0.03 0.004
13. Sr*, mg/dm?® 3.16 3.92 0.84 0.22
14. Br, mg/dm?® 0 0 0.95 0.01
15. F, mg/dm3 0.56 0.50 0.12 0.08
16. PO4*, mg/dm? 0 0 0.059 2.27

According to the obtained results, the most mineralized water is found in the ponds of Dyukovsky
park (3004.67-3524.11 mg/dm?®). It is caused by the mineralized underground sources supplying the
ponds.

The pond in the Victory Park is filled with tap water from the Dniester. With the purpose of
avoidance of stagnation, the water in it is constantly pumped over, replenished and aerated in virtue of
the cascade construction of the pond’s concrete bedding. General mineralization of water in the pond is
563.28 mg/dm3.

In the pond of the Savitsky Park the level regime is maintained by the supply of rain and snow
water from the city’s streets, thus mineralization of water is minimal (249.95 mg/ dm®). With the street
flushes, excess biogenic substances get into the pond. Particularly, the content of ammonium Nitrogen
there was more than 20 times higher than in the other investigated artificial ponds in the city parks. The
content of phosphates in this pond also was 40 times higher, than, for example, in the pond of the Victory
Park. Certainly, such hydrochemical features of the ponds influence the floristic composition and
distribution of their algae and macrophytes components.

Heavy metals contamination level of the investigated ponds was also examined (table 2).
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As it was expected, the lower pond of the Dyukovsky Park is the most subject to heavy metals
contamination. Its parameters are 2—3 times higher than in the other park ponds of the city. It is explained
by one of the busiest highways of the city passing along the pond’s bank, and the main railway tracks of
freight and passenger traffic are located up the slope. Emissions of the vehicles of these highways are
obviously the main sources of the contamination of the pond. By lead content the bottom sediments of the
pond are close to the ecological standard but do not exceed it, and by zinc content they exceed the
allowable rate 1.5 times.

Table 2.
The content of heavy metals in the bottom sediments of the ponds in the parks of Odessa
Metals Units of Investigated ponds ES
measurement Dyukovsky (lower) Dyukovsky (upper) | Savitsky | Victory

Pb2* mag/kg 78.3 27.8 30.4 26.1 85
Cd? mag/kg 0.349 0.136 0.232 0.229 0.8
Hg?* mag/kg 0.105 0.154 0.088 0.051 0.3
Zn? mag/kg 219.0 67.1 110.0 76.5 140

ES" - ecological standard for bottom sediments.

Conducted earlier bioindication of the bottom sediments in the investigated ponds (Sidorenko,
Tkachenko, 2018) showed their medium toxicity in the Savitsky Park and high toxicity in the lower pond of
the Dyukovsky Park. Thus, contamination of the bottom sediments in the investigated ponds causes
negative influence on development of the phytobenthos.

Investigation of macrophytobenthos of the park ponds of Odessa city demonstrated their relative
floristic poverty (table 3), caused by present ecological conditions.

Thus, the water flora of the artificial ponds in the parks of Odessa is presented by 21 species of
macrophytes, among them there are 15 species of macrophyte algae and 6 species of vascular water
plants.

The biggest floristic diversity of macrophytes is registered in the upper pond of the Dyukovsky Park
(17 species). It is one of the largest artificial ponds of the city. The characteristic feature of the pond’s
vegetation is the presence of an extensive field of Charophyta with a monodominant Chara vulgaris. The
presence of the Charophyta is the evidence of the relative ecologic well-being of the investigated pond.
Charophyta, as well as the other algae, are obviously the main providers of organic Carbon in the pond
(Corg.=1.38%).

By the quantity of macrophytes species (10) the lower pond of the Dyukovsky Park is on the
second place. The content of organic Carbon is the highest in this pond (Corg.=4.48%). Except for the
water vegetation, a considerable contribution in this parameter is obviously made by the decorative ducks
which are kept in the fenced off with a net part of the pond by the bank restaurant.

The minimum number of species of algae and higher water plants is registered in the Savitsky Park
(5) and the Victory Park (6). In the Savitsky Park the excessive biogenic substances cause massive
development of meso-eutrophic species of macrophytes — Lemna minor (Dubyna et al., 1993) which
covers almost the entire surface of the pond (figure 2) and creates adverse light regime for the
development of algae. In the water column only sparse specimens of green algae Scenedesmus
guadricauda (Turpin) Brebisson and Desmidium sp. were registered. Among the bank of the pond
intermitted thicket of Typha angustifolia and Persicaria hydropiper is located. The excess of dead plant
organic remains (Corg.=1.94%) causes their decomposition, thus the smell of hydrogen sulphide is
distinctively perceptible near the bank.

The situation is not the same in the pond in the Victory Park. In 2016-2017 years it was dried and
cleaned from the bottom sediments and the reconstruction of it was conducted. A new bedding of gravel
and sand and large lumps of limestone were put into the pond. Thus, in 2018 formation of a new
algocenose was continuing. The current favourable ecological situation in this pond will lead to the
formation of a rather rich autotrophic component. This summer the rapid development (till bloom) of
microscopic algae was observed. Water temperature during the bloom was 25-27°C.
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Table 3.
Floristic composition of macrophytobenthos of the park ponds of Odessa city
Ponds
Taxon Dyukovsky Dyukovsky Savitsky | Victory Saprobity
Park (lower) | Park (upper) Park Park

Cyanoprocaryota

1. | Calothrix sp. + + + - -
Oscillatoria. tenuis C. Agardh

2. - + - + a
ex Gomont
Ochrophyta
(Xanthophyceae)

3 Vaucheria dichotoma (L.) _ + _ _ _

" | C. Martius

Chlorophyta

4 C_Iadophora conglomerata + _ _ + B
Pilger

5. | Cl. globulina (Kitz.) Kiitz. + + - - B
Microspora stagnorum (Kiitz.)

6. - + - + _
Lagerh.

7. | Oedogonium sp. - + - + -
Rhizoclonium hieroglyphicum

8. | (C. Agardh) Kiitz. ¥ ¥ - ¥ o-p

9. | U. flexuosa Wulfen - + - - -

10. | Ulva intestinalis L. — + — - a-B
Charophyta

11. | Chara vulgaris L. + + - - -
Spirogyra decimina f.

12. | communis (Nassalli) + + - + B-a
Petlovany

13. | S. dubia Kitz. - + - - -

14. | S. hassalii (Jenner) Petit + - - - -

15. | Spirogyra sp. - + - - -
Magnoliophyta

16. | Lemna minor L. + + + - B

17. | Myriophyllum spicatum L. + + - - B
Phragmites australis (Cav.

18. Trin.gex Steud. (cav.) i i i B B
Persicaria hydropiper (L.)

19. Spach B B " B B

20. | Potamogeton crispus L. - + - - B

21. | Typha angustifolia L. - - + - B
Total 10 17 5 6

According to Gerasimyuk et al. (2012), in this pond 54 species

of microscopic algae were

registered with dominating diatom (31 species), green algae (14) and cyanobacteria (7). 2 species of
Charophyta were also registered. By the attitude towards organic contamination meso-saprobic group of

algae dominated.

According to our data, the content of organic Carbon in the investigated pond is high (Corg.=2.51%).
Algae, waterfowl birds and swamp turtles constantly fed by visitors of park contribute to the level of

organic Carbon.

To sum up, by the level of saprobity and judging from the indicator species of macrophytes, the
investigated ponds can be evaluated as medium polluted with dominating of B-meso-saprobic group of

algae and higher water plants.
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Figure 2. The surface of the pond in the Savitsky Park entirely covered with Lemna minor

Summary

In general, 21 species of macrophytes were registered in the artificial ponds in the parks of Odessa
city: 7 species of Chlorophyta, 5 of Charophyta, 2 of Cyanoprocaryota, 1 of Ochrophyta and 6 of higher
water plants. The minimum number of species is characteristic of the ponds in the Savitsky Park with the
high level of eutrophity and of the Victory Park with algocenose re-forming after the reconstruction. The
medium level of this parameter (10 species) is presented by the lower pond in the Dyukovsky Park which
is contaminated with heavy metals. The highest diversity of macrophytes (17 species) is registered in the
upper pond of this park.

By the attitude towards saprobity the investigated ponds can be evaluated as medium polluted with
dominating of B-meso-saprobic group of algae and higher water plants.
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