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Amotanig

Tiaciyua 0.0, I'azeofmin Ta nirMerTHA cHeTema Makpoditie 3a aif ionis
miagi (1) i mapraxumo (IN) Boasoro cepeornma, — Pykomc,

Jnceprauia na 3206yTTa HAYKOBOFO CTYNEHS KaHAMAATa BloNOFIMHHX RAyR 31
cnediansHocti 03.00.17 — rigpoBicmoria. — IHctHTyT rigpobionorii HAH Vipaiui,
Kuir, 2004,

Juceprauia NpHCBAYEHA BCTRHOBNSHHIO 3MKOROMIpHOCTeH inausiayanbHof Ta
cymicroi mil ioHis migi (I) i maprampo (II) v konuenTpauil, wo BiANMOBimac ix
peaisHOMy PiBHIO ¥ HpHPOIHHX BOAaX, Ha (OTOCHHTE3, [JHXAHHA, BMICT
xnopodiiy a, Xnopodiny b i KapOTHHOIAIB y 3aHYPEHHX BRILMX BOASHHX POCNAHAX
Najas guadelupensis L., Ceratophyllum demersum L. 1 3eneHnX HHTYACTHX
sopopoctax Oedogonium cardincum (Hass.) Wittr,, Cladophora glomerara (L.) Kiitz,

Hocnaipkero akymyqilito ionis miaf i Mapragmro MakpoditaMe, 3a 34aTHICTIO
IO HAKOHYEHHS MeTAliB IX MOxHa posTammyBatd Yy Takusi pan: CL glomeraty >
Oe. cardiacum > N, guadelupensis > C. demersum.

V N. guadelupensis i C. demersum TpuruideHHs uponecis razooOMiny Ta
IMEHUICHHS BMICTY IirMeHTiB BiAGYBaeTheA TIpH HRKYI KOHDERTpauil 1oHIs migi i
Mapralijio y BOTHOMY ceperosHii (2—5 Mxr/mm’ Cu’* i 50 Mxr/aM” Mn™), Rix vy
Oe. cardiacum ta Cl. glomerata (20 Mxrinnd’ Cu®* i 100-200 mxr/am’ Mn™).

Bagpreno aNTaroHiCTHYHY A0 ioHIB MIiAl ¥ xoHuentpauii 5-20 mikr/m’ 1a
ioHIB MapraHwo — 50-200 Mkr/aM® Ha doTocHHTEs, MHXAHHA | IIMEHTHY CHCTEMY
GimBIOCT! MAaKpohiTiB, IO € HACHIAKOM AHTATOHIZMY 10HIB NPA IX NOMAMHAHHI.

PexoMeHNOB2HO BUKOPHCTAHHA €ROTOMIYMY @ Kiaamodopu sk GioMOMITOPIB
3a0py AHEHHA BOAHORO CEPEJOBHILA (OHAMK Milll | MAPFAHIIO, 3aNpPOIIOHOBAHO METOL
§10TecTyBaHHA TOKCHYHOCTI BOJHOTG CepeoBHINR, Mo (a3yeThes Ha HOPIBHANLHOMY
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[AJIi3i CIBBiAHOMEHHA MDX IHTEeHCHBRICTIO (OTOCHHTE3Y | JMXaHHS MaxpodiTie y
)Ty BaHii Ta KOHTpOALHIA BOAL

KazouoBi ¢posa: Makpodirty, BOoghe CcepefioBHlle, Miih, MapraHels,
OTOCHHTE?, RHXAHAA, HIIMEHTHZ CHCTEMA, aKyMYRARIR, MOHITOPUHF, TOKCHUHICTE
2R,

A¥ROTaNAS

Hacunpas E.A. TazoobMel B HHrMeHTHaR CHCTEM2 MaxKpodHTOR NPH

eitcTean Honos menn (H) m mapranna (I1) poanoil cpeani. — Pyxonucs.

Jlucceprauusa Ha cONCKaHHE yueHofl CTeneHH KaRAHJaTa GHONOTHYECKHX HayK

o cnenmansroery 03.00.17 — runpobronorus. — MuetutyT rugpobuonorun HAH
/kpanurl, Kues, 2004,

Jruccepraliiis NOCBANEHS YCTAHORIESHHIO 3aKOHOMEPHOCTEH MHAMBY Y AILHOTO
1 coBMecTHOTO AeficThia Houos MeAn (I1) # mapranua (11} B koHREeHTpauuy, Kotopas
;00TBETCTBYET HX PEANbHOMY YPOBHIO B NPHPOAHBIX BOJAX, Ha (OTOCHHTE3,
IeiXaHpe, cofepwanne xaopodunaa a, ximopodmmna £ M K2POTHHOBAGE B
TOTPYKEHHBIX BBICIOMX BOJHBIX pactenmax Najas guadelupensis L., Ceratophyllum
demersum L. # 3eAeHBIX HHTYATHIX BoRopocnsx Oedogonium cardiocum (Hass.)
Wittr., Cladophora glomerata (L.) Kiitz.

Mecnenopana  axxyMynansa WOHOB MEAR M MapraHila MakpobMTaMi.
Ipramuxa nornomerns Cu®* B Mn™ TOTpYReHHEIMM BHICIUHMM BOAHEIMH
PacTeHUAMH H 3€NMeHBIMH HHTIATHMHM BOROPOCHAMH 3aBHCHT OT KOHILeHTpAHHH
WOHOB B BOIHOH Cpefie H 5KCHO3HIMA. B GoNbnmMHCTBe ciryuaes ¢ yBeinyeHdemM WX
YPOBHA B BOREe H INHTCALHOCTH AcHCTBHA MOBBIINACTCA COREpKAHHE METANNOB B
maxpodutax. [To cnocofHOCTH K HAKOMNEHWIO METANG0B MX MOXKHO PacloOXHTE B
pax: Cl. glomerata > Oe. cardiacum > N. guadelupensis > C. demersum.

OBHapyXeHO, YTO HOHE! MEITA B KOHTIEHTpaluy 0,5 MKr/IM’ o MOHBI MApraHna
~ 5-20 MKI/IM’ He OKA3HIBAICT TOKCHUECKOTO BAMAHHSHA HCCHEAOBAHHbIE BUALI
MakpoHTOR Kak B OCTphiX (M NPOTAKEHHM CYTOK), TaK M B XPOHHYECKMX
(umTensHocThio 14 cyTOK) OSKCHEpHMEHTAX W OOYCIOBAHBAIOT QKIHBALMIO
npoueccos GotocunTesa, ALIXEHMA, CHHTE3a IMIMERTOB.

¥ N. guadelupensis m C. demersum yrueremue rnpoueccoB rasoofmena M
yMeHsIIeHHe COASPKAHUA THIMEHTOB IPONCXOIMT NpA Gonee HUIKOH KOHUIEHTPALHM
HOHOB MeZIH M MapraHua B sofHol cpege (2-5 mxr/av® Cu™ u 50 mxr/am® Mn*"), uem
y Oe. cardiacum v CI. glomerata (20 mxv/ma® Cu?* 1 100-200 mrr/om® Mn®), T. e.
norpyXeHHLIe BRICIIME BOJHLIE pacTeHns Gonee MyBCTBHTENBHL] K HOHAM MeAM H
Maprasila, 9eM 3eNleHbe HHTHaTEe Bonopocnn. HanGonee Toxeuuns Cu’ n Mn™ mia
N. guadelupensis, a camuilt yeroltuusnii x #x aelicremo — Oe. cardiacum.

YcTaHOBNEHA CBA3b MEKNY YPOBHEM AKKYMYTHPOBAHHOTC MAKPOHHUTAMU
MeTalla # ero AcHCTBHEM Ha pacTHTeNbHb opranmsMm. ¥ N. guadelupensis n
C. demersum yruerenue (orocuHTesd, HXAHHI H YMEHLUICHHE COfCpKaHuR
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NHIMEHTOB NPOHCXOANT NPY HAKONJISHHHM MEHBIISro KOJAMMECTBa MEAY H MapraHua
(= 15-19 mxr Cuwr cyxoft maccn # >400-700 Mxr Mn/r cyxoif Macchl), HeM y
Oe. cardiacum n Cl. glomerata (>T1-89 mxr Cu/r cyxofll Macesl ¥ >1000 mxr Mn/r
Cyxofi MaccH).

BRIARIEHO AHTArOHHCTHYECKOE BIYMAHUE HOHOB MeH B KOHNEHTPALMM
520 MKI/IM® ® MOHOR Maprauna — 50-200 MKI/AM® Ha npollecchl raoobMena ¥
MHIMEHTHYIO CHCTEMY Makpo(UTOB, 4TO ABNAETCA CEACTBHEM AHTArOHUIMA HOHOB
[pH UX TIOTACUICHHH (CHEDKCHHA HAKOINCHHA METANIOR M3 cMeck). B To e speMs y
HauGonee YYBCTRUTENBHONO H3 HCCIeA0BAHHEIX pacteaui — N. guadelupensis — npu
cosmectHoM Rumanui Cu’' w Mn®™ (coorserctsemmo 10-20 um 100-200 mxr/om’)
OpOSBIAETCA WX CHHEPrH3M, 4YTO CBA3GHO €O 3HAYHTENBHBIM  HapylICHHeM
dusonorHueciknx dyHKunl B AecIpyKIged KneTouHnx ofonodek, BCREACTEHE Jero
B PACTHTENBHBIH OPraHA3M DPOHHKACT IHAYHTRILHOS KONHIESCTBO QOOHX METANAOB.

HokasaTenieM TOKCHUETKOTO ACHCTBHA HOHOR MEAH H MapraHua Ha MaKpohHTH!
ABAACTCA YMEHbIeHUWe BENTHYMHEI COOTHOWEHHNH xropodgunnr a'xnopodunn b R
domocunmes/Omxanue 0O CPABHEHHIO ¢ KOHTPOIEM, KOTOPOZ Y BBICINX BOHHBIX
pacTeHWH NPOUCXOLHT NIPH Bonee HAIKOH KOHUEHTpARHH HOHOB META/UIOB B BOAHOH
cpeae (2-5 sur/md’ Cu™ w 50 mir/mv® Mn'), uem y HHTNaTBIX BoAOpOCHeil
(10-20 mxr/am’ Co®* 1 100-200 mxcri s’ Mn™),

Tonydenssie NaHHBIE O HAKONIEHMH 3HAYMTENBHOTO KONMYECTBA MeAM H
Mapra#a B HMTYATHIX BoZopocaax Oe3 HapyweHus Qu3HONOrHYeckHX GyHKIAH
CBUJETENECTBYIOT 00 HX MOBHILEHHOH ananTHBHOH cNocoDHOCTH K HOHAM 3THX
METALNOB, UTO O0ECIICUABAETCA MX HHAKTHBAUMeH B KIeTKaX MyTeM 00pa3oBaHHA
KOMINEKCOB. PesyabTarhl HCCACHOBAHME  JAOT  BO3MOXHOCTE PEKOMEHDOBATh
uenoassosanme Oe. cardiacum v Cl glomerata xak GUOMOHHTOPOR 3arpyusHenls
BOALI HOHAMM MEOM M MapraHlia, 2 Taoke JId OuBUIEHHS OT MPX BOAR
(¢ nocnenyONAN yIaleHeM OnoMacch BoRopocaeh),

Ipeanoneno MeTo GHOTECTHPORAHMA TOKCUMHOCTH BONHOM Cpefinl, KOTOPBIR
OCHOBAH HA CPABHHTCNbHOM AHANTHIE COOTHOUICHHS MEXAY MKHTCHCHBHOCTRIO
toToCcHRTEA H ABIXAHHN MAKPODHTOB B HCCHENYEMOH 1 KOHTPOABHOH Boje,

Knwdenhie cnosa: MakpohuTs!, BOIRAA cpea, Menb, MapTraHen, GOTOCHHTES,
ABIX3HHE, MUFMEHTHAA CUCTEMA, aKKYMyRALMA, MOHNTOPHHT, TOKCUYHOCTE BOABL

Summary

Pasichna 0.0. Gas exchange and pigment system of macrophytes undex
influence of copper (II) and manganese (1) ions of aquatic environment. -
Manuscript.

Thesis for the degree of Candidate of Biological sciences by speciality 03.00.0°
~ Hydrobiology. — Institute of Hydrobiology, National Academy of Sciences o
Ukraine, Kyiv, 2004,

Regularities of individual and simultaneous influence of copper and manganes
ions on photosynthesis, tespiration, content of chlorophyll a, chlorophyll b an
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carotenotds in the submersed higher aquatic plants Ngjas gwadelupensis L.,
Ceratophyllum demersum L. and green filamentous algae Oedogonium cardiacum
{Hass.) Wittr, Cladophora glomerata (L.) Kiitz have been established. The
concentrations of Cu”" and Mn®" in the aquatic environment were similar to the ones
really existing in natural waters.

Accumulation of copper and manganese ions by the macrophytes has been
studied. For their ability to accumulate the metals they can be placed in a row:
Cl. glomerata > Oe. cardiacum > N. guadelupensis > C. demersum.

It has been found that the less quantities of Cu™ and Mn®" in aquatic
environment depress gas exchange functions and reduce the content of pigments in
N. guadelupensis and C. demersum (2-5 pg/L Cu®* and 50 pg/L Mn”"} than in
Oe. cardiacum and CI. glomerata (20 pg/L Co™* and 100-200 pg/L Mn™),

Copper and manganese ions mostly present antagonistic effect on
photosynthesis, respiration and pigment system of the macrophytes when the
concentrations of Cu™ in aquatic environment are 5-20 pg/L and Mn®* —
50-200 pg/L. It is coursed by antagonism of copper and manganese ions in the
process of their accurulation by macrophytes.

Use of Oe. cardiacum and CI. glomerata as species-monitors for contral the
level of copper and manganese ions in the aquatic environment has been
recommended. The method for water toxicity estimation based on the comparative
analysis of correlation between photosynthesis and respiration intensities of
macrophytes in the tested and contrel water samples has been proposed.

Keywards: macrophytes, aquatic environment, copper, manganese,
photosynthesis, respiration, pigment system, accumulation, monitoring, water
toxicity.



