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PE3VYJIBTATHU JOCIIIKEHDb BAKTEPIOIIJNIAHKTOHY JHICTPOBCBKOI'O IMMAHY
B 2003-2018 PP.

Mera. BusHaueHHs JOBIOCTPOKOBHX 3MiH YHCENBHOCTI OaKTEPIOMIAHKTOHY B J{HICTPOBCEKOMY JIMMaHi y
2003-2018 pp. Ta BUKOPHCTaHHSA WX NAHUX I OIIHKH SIKOCTI BOXHOTO cepenoBuiia. Meroau. BusHaueHHS
YHCENbHICTh OAKTEPIOIUIAHKTOHY MPOBOJMIM HPSMHM MIiKPOCKONIYHUM METOJIOM IIifi MIKPOCKONOM i3 301J1b-
meHHsM 1200. [ omiHKK TpogidHOTO cTaHy BOJ BUKOPUCTAHA SKOJIOTIYHA KIacHu(iKaIlis SKOCTI ITOBEPXHEBUX
BOJI, L0 NpHiiHATa B YKpaiHi. Pe3yabraru. [IpoananizoBaHo 3MiHH KiJIbKICHUX XapaKTEPUCTUK OaKTepioIUIaHK-
ToHY B IniTHI mepionn 2003-2018 pp. BusBneHo TeHImeHMi0 30UTBIICHHS KUTBKOCTI OaKTepii B OCTaHHI BiciM
POKIB 1 3pocTaHHs TPO(iYHOTrO cTaTtycy BoJ Bij mojiirpodHoro B jiTHI nepiomu 2003-2005, 2007-2009 i 2015-
2016 pp. no rimeprpodroro B 2011-2014 1 2017-2018 pp. B mumai 2012 p. BU3HAYeHO MaKCHMAIBHY 3a BCl pOKH
CIOCTEpEe)KEHb YUCENBHICTh OaKTepii, 0 NMepeBHIIIIa MK YUCEIbHOCT] B KiHII MUHYJOro cTomiTTs. [TokazaHo
HasBHICTh CTATUCTHYHHX 3B’ S3KiB 0aKTEPIOIIAHKTOHY 3 SIIEKTPOIMPOBIAHICTIO 1 IIPO30PICTIO BOI, XJIOPOQiIoM a,
¢deoditrHOM i 3aranbHuM hochopom. BucHoBkH. BeranoBieHo, 1110 (OpMyBaHHS MiKpOOIOJIOTIYHOTO PEXUMY
JIHICTPOBCBHKOTO JIMMaHy BiIOyBanocs Mij BIUIHBOM MPUPOIHKUX MPOLECIB MPOIYKYBAaHHSI OpPraHIiYHOI peYOBHHU
1 (hakTOpiB 3a0pyAHEHHS, SIKi HAWOLTBII CHIIFHO MIPOSBISIIOTHCS B cepenHiil 1 miBaeHH i yacTuHi mumany. Cepen
KOHTPOJIbOBAHHX ITapaMeTPiB BOJAHOTO CEPEOBHINA, YUCEIbHICTh OAKTEPIOIUIAHKTOHY, TOPSII 3 XJIOpOdiioM a,
HAMOLTBII peaicCTUIHO BimoOpaxye 3MiHU TPOQIdHOTO cTaHy BOI JIHICTPOBCHKOTO JHMaHY, MPH IHOMY ITOKa3-
HUK OaKTepiOIUIaHKTOHY HE3aMIHHUIA NpH IHAMKALT 3a0pyIHEHHs BOA OPraHIYHOI0 PEYOBUHOIO aHTPOIIOTEHHO-
IO MOXOJDKEHHS.

KoarouoBi ciioBa: 6akrepioruiaHkToH, eBTpodikaitis, J[HICTPOBCHKHIA TMMaH
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RESULTS OF BACTERIOPLANKTON STUDIES IN THE DNISTROVSKIY ESTUARY IN
2003-2018

Purpose. Determination of long-term changes in bacterioplankton number in the Dnistrovskiy Estuary in
2003-2018 and data usage for aquatic environment quality assessment. Methods. Bacterioplankton number
determination was done using direct microscopy method under microscope with magnification of 1200.
Ecological classification of surface waters quality adopted in Ukraine was used for water trophic status
assessment. Results. Changes of bacterioplankton quantitative characteristics in summer periods of 2003-2018
have been analyzed. Tendency of increase in bacteria quantity has been revealed in the past eight years, as well
as the waters’ trophic status increase from polytrophic in summer periods of 2003-2005, 2007-2009 and 2015-
2016 to hypertrophic in 2011-2014 and 2017-2018. Maximal out of all the years bacterial number was identified
in July 2012 that exceeded the peak value in the end of past century. Existence of statistical connections between
bacterioplankton and water conductivity, transparency, chlorophyll a, pheophytin and total phosphorus were
shown. Conclusions. It has been established that microbiological regime forming in the Dnistrovskiy Estuary
took place under the influence of natural processes of organic matter production and pollution factors that
revealed themselves the most in the middle and southern parts of the estuary. Among the aquatic environment
parameters controlled bacterioplankton number, like chlorophyll a, reflected the changes of the Dnistrovskiy
Estuary trophic state the most realistic way. At that, index of bacterioplankton is indispensible for indication of
water pollution with organic matter of anthropogenic origin.
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PE3VYJIBTATbBI HCCJIEJIOBAHUSI BAKTEPUOIIJNIAHKTOHA JHECTPOBCKOI'O JIUMA-
HA B 2003-2018 IT.

Heas. OnpeneneHre TOITOCPOYHBIX H3MCHCHUI YUCIICHHOCTH OaKTEPUOILTAHKTOHA JIHECTPOBCKOTO JIMMaHa
B 2003-2018 rr. ¥ HCMOMB30BaHUE ATHX JAHHBIX ISl OIIEHKH KadyecTBa BOAHOW cpenbl. MeToAbl HccieloBa-
Hus. OnpeneneHue YUCICHHOCTH OaKTEPHOIUIAHKTOHA MPOBOIWIN TPSMBIM MHUKPOCKOIIMYHBIM METOJIOM TOJ
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MHUKpocKoroM ¢ yBenuuenueMm 1200. J{i1st oneHKH Tpou4eckoro coCTOSHHS BOJ MCIIOJIb30BaHa HKOIOTHYEeCKast
Ki1accu(uKalms Ka4ecTBa MOBEPXHOCTHBIX BOA MpHHsATas B YKpauHe. Pesyabrarsl. [IpoanannznpoBaHsl Koyiu-
YeCTBEHHbIC N3MEHEHHsI 0aKTepHOIUIaHKTOHA B JeTHHe neproasl 2003-2018 rr. BrisiBieHa TeHIeHIUS yBeIUYe-
HHS KOJIMYecTBa OakTepuil B MOCIEIHHE BOCEMb JIET U POCT TPOPHUUYECKOTO CTaTyca BOJ OT MOJUTPOPHOro B
netnue nepuosl 2003-2005, 2007-2009 i 2015-2016 rr. mo runeptpoduoro B 2011-2014 rr. 1 2017-2018 rr. B
utonie 2012 r. onpeneneHa MakcUMallbHasi 32 BCE TOJbI HAOIOCHUH YHCIEHHOCTh OaKTepiid, KOTOpast MPEBBICHU-
JIa MUK YUCIICHHOCTH B KOHIIE MPUILIOro cToneTws. Iloka3zaHo Hanu4ue CTAaTHCTHIECKUX CBSA3€H OaKTepHOIIIaH-
KTOHA C 3JIEKTPOIIPOBOTHOCTHIO M MPO3PAYHOCTHIO BOJ, XJIOpPopmwIoM a, peopUTHHOM U oO0muM (Gochopom.
BbIBOABI. YCTaHOBIECHO, 9TO ()OPMHUPOBAHHE MUKPOOHOIOTHYECKOTO PEXKMMa J[HECTPOBCKOrO IMMaHa IPOUC-
XOAMIIO TIOJ BIMSHUEM HPHPOIHBIX IIPOIIECCOB MPOIYIIMPOBAHNS OPTaHUIECKOTO BEIIECTBA U (PAKTOPOB 3arpsi3-
HEHUsI, KOTOpbIe HanboJee CIIIBHO MPOSBISIFOTCS B CPEJHEH M I0KHON JacTix jmuMmaHa. Cpean KOHTPOJIHPOBaH-
HBIX NapaMETPOB BOJHOM CPEIbI, YUCIEHHOCTh OAKTEPHOIUIAHKTOHA, HApsILy ¢ XJIOpoHILIOM a, Hanbosee pea-
JUCTHYHO OTOOPAKAIOT M3MEHEHUs! TPO(PHUECKOTO COCTOSHUS J[HECTPOBCKOro JMMaHa, MPU 3TOM ITOKa3aTellb
6aKTepHOIUIaHKTOHA HE3aMEHUM IPU WHAMKAILUY 3aTPs3HEHHS BOJ OPraHUMYECKUM BELECTBOM aHTPOIOI€HHOTO
MIPOUCXOXKACHUS.
KaroueBble ci10Ba: 0akTepHUOIUIaHKTOH, ABTpOodHKanus, JJHECTpOBCKHUI TMMaH

Bcmyn

JIHICTPOBCHKMI JUMaH — Apyra 3a Iio- TOJUKH €KOJIOTIYHOI OI[IHKH SIKOCTI ITOBEPXHE-
e BoJoWMa mMiBHIYHO-3axigHOro Ilpmyop- BUX BOJ cymri Ta ectyapiiB [9]. Bakrepioman-
HOMOD'S TIOBHOIO MIpOIO BildyBa€ BIUIMB aH- KTOH B €KOCHCTEMI BIITOBIAE 32 NECTPYKILIIO
TpororeHHux QakropiB [1], ski hopmyroThCs opraiynoi peuoBuru (OP) i1 mBuako pearye
pO3TamoBaHUMH Ha #oro Oeperax MicTamu 30UIBIIEHHSIM CBO€I YHMCEIBHOCTI IIPU IOSBI Y
binropoxn-Anicrposcekuii, OBimionons c. Illa- BOZOWMI JIOMAaTKOBOI KINBKOCTI alOXTOHHOL
00 Ta BENUKOTO PEKpEeaIiifHOr0 KOMIDIEKCY abo BimmupanHi aBroxToHHOI OP. Kpim Toro,
3aroka — Kaponino-byras. 3a maHuMH Halmx BHCOKAa YHCEJIBHICTh OaKTepidl BUKIMKAE Mif-
nocimmkeds 2003-2017 pp. [2-7] B menbToBii BUIIIEHY HeOe3IeKy Ul 3J0POB'S BIAIOYHBA-
gactuHi J{aictpa ta B JIHICTPOBCEKOMY JIMMAH1 JILHUKIB B 30HaX pekpeamii. Haibinpm nera-
MIPAKTUYHO KOXKHOI'O JIiTa BHHUKAIOTH E€BTPO- JIBHI JTOCIHIKEHHS OaKTeploIIaHKTOHY JIHiCT-
(dikamiiai SBUINA, BUKIUKAHI PI3KMM 3pOCTaH- POBCBLKOTO JIMMAaHy IPOBOIMINCE CIIIBPOOIT-
HIM OloMacH MIKpPOBOJOPOCTEH 3 HACTYIIHHUM HUKaMH 1HCTUTYTY TigpoOiosorii B 1985-
IX BIAMHUpPaHHSIM, IO CYIPOBOIKYETHCS IIOTI- 1987 pp. [10], 3a maHuMu sKux OyiI0 IOKa3a-
PIIECHHSM SIKOCT1 BOJIM, HacamIiepe/] TimoKCieto HO, 110 BEJWYHMHU 3arajlbHOi YHCENLHOCTI Oa-
(medimuTOM KHCHIO), BHHUKHEHHIM 3aMOPHHX KTepii OyiaM MaKCHMaJbHHMH BIITKY 1 CKJa-
siBulll [8], 3MEHIIEHHSM MPO30pOCTi BOJIH, mamy  Bigmosigmo 11,08, 11,39 1 23,80
3MIHOIO KOJBOPY, ITJIBUIICHHSM 3HA4eHb BOJI- MJIH. KJI/MA. PerymnspHi crocTepe)keHHs 3a Ki-
HEBOTO MoKazHuka pH, i T.1. Y 3B 43Ky 3 UM JIBKICHUMU 3MiHAMH OaKTEpioIUIaHKTOHY JIHi-
aKTyaJIbHUMH TIPO0JieMaMy JINMaHy € OXOpPOHa CTPOBCBHKOTO JIMMAaHy [OYajd IIPOBOJIUTHCS
Ta 30epeKeHHs] HOTO MPHUPOTHUX PECYPCIB IS ciBpoOiTHHKaMu PerioHambHOTO EHTPY iHTe-
puborocnoapchKux Iijiel, Memiopallii Ta pe- IPOBAHOTO MOHITOPUHTY 1 €KOJOTIYHUX JOCHTi-
Kpeaii, mo TNOoTpedye MPOBEJCHHS JIOCHTi- okeHb OIIeChbKOTO HAIOHATBLHOTO YHIBEPCH-
JKEHb 1110JI0 BUSIBJIEHHS MPOCTOPOBO-YACOBUX tety iM. L. I. Meunukosa 3 2003 p. i TpUBaOThH
3MiH ITOKa3HHUKIB SIKOCTI BOJU JIHICTPOBCHKOIO 110 TeNepilHporo vacy [2—7].
JINMaHy. MerTo10 manoi poOOTH € BU3HAYEHHS 1O-

OIHUM 3 BaXIIMBIIINX TOKA3HUKIB KO- BIOCTPOKOBHX 3MIH YHCEIBHOCTI OakKTepioll-
CTI BOJHOI'O CEPEJOBHIIA Ta BTPOQIKAI[iHHIUX JIaHKTOHY B J[HicTpOoBChKOMY juMaHl y 2003—
SIBHII] € TTOKA3HHUK YHCEILHOCTI OaKTeEpPiOIIaH- 2018 pp. Ta BHKOPHMCTaHHS LMX JaHUX IS
KTOHY, SIKHI BKITFOUCHHI JI0 HAI[IOHATHHOI Me- OIIIHKH SIKOCTi BOJTHOTO CEPE/IOBHIIA.

Mamepianu i memoou

Bukopucrani  Mmarepianu  eKCHIEIULIH MPOTPaMoOI0 KOMILJIEKCHOTO €KOJIOT1YHOTO MO-
2003-2018 pp., sKi IPOBOAMIIUCE BIITKY KOXKHO- HiTOpuHTY nuMany [3-6]. JlocmimkenHs mpo-
TO POKy cremiaiicTaMu PerioHaapHOTO IICHTPY BomwHCs Ha 21 craHiii, IKi OXOTUTIOBAIH YCIO
IHTETPOBAHOTO MOHITOPHHTY 1 €KOJIOT1YHUX JOC- aKBaTOpitO0 JIMMaHy Bix BepxiB’s g0 YopHOro
mimpkens (PLIIMEJ]) Onecbkoro HamioHaJabHOTO Mops (puc. 1), ne B minomy Oyno BimiOpaHo i
yHiBepcuteTy iMeHi [.I.Meunnkosa (OHY) 3a npoanamizoBano 437 3paskiB Boau. Ywucenb-
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HICTh OAKTEPIOMIAaHKTOHY BHU3HAYAIH MPIMUAM
MIKpOCKOITIYHUM MeTonoM [11] 3a momomororo
mikpockorna Olympus i3 30inbmenasm 1200.
s omiHKK TPO(IYHOTO CTaHy BOJ 33 YHCEIb-

HICTIO 0aKTEepiOTUIaHKTOHY BHKOPHCTaHAa €KO-
JIOTiYHA KiacudiKamis SKOCTI IOBEPXHEBHUX
BOJI, IO NpuitHATa B YKpaiHi [9].

.e

® | D33

Sp20 LD30 (R
LD31-D35%2)
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Puc. 1 — Cxema po3TanryBaHHs CTaHILI# BiiOOpY 3pa3kiB BoAM B J{HICTPOBCHKOMY JIMMaHi

Pezynomamu ma 062060penns

AHajii3 OTpUMaHMX B  EKCIEHMINIX
20032018 pp. eKCIepUMEHTAIbHHUX JaHUX
(puc. 2) nokaszas HacTynHe. YucenbHicTh Oak-
tepiomnankTony (Ub) B Bomax JIHICTPOBCHKO-
ro JMMaHy 3MIHIOBAJacs B YK€ IIHPOKOMY
miamasoni (1,79-42,22 man.xi/min), mo oOy-
MOBJIEHO HEOAHOPIAHICTIO HOr0 pO3MOALIY IO
akBatopii 1 MDKpiyHuMH 3MiHamu. CepemHi
3HaueHHs Yb B aumHI pi3HUX POKIB BiAPI3HI-
aucs B 4,6 pasu, 3MmiHo4uck Big (6,11+1,65)
10° kir/m B 2006 p. 10 (28,1046,72) 10° ki/mn
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B 2012 p. JunaMika abcomroTHUX 3HaueHs Ub
3a yBeCh Iepioj crocrepexens 3 2003 mo 2018
p. BKa3ye€ Ha HASBHICTh MO3HTHUBHOI'O TPECHAY.
Cepenns Ub y Bogax JIHICTpOBCHKOIO JTUMaHy
3a ocra”Hi 6 pokis (2011-2018 pp.) nepesu-
IryBaja 3HA4YEHHs TMOIEPETHIX MIECTH POKiB
(2003-2010 pp.) B 1,7 pazn.

KinpkicHi 3MiHM OaKTepiOIIAHKTOHY BijI-
OyBaJvics B yMOBaX HE3HAYHOTO KOJIMIBAaHHS Te-
MIIEPaTypH BOJIH, KA B CEPEIAHBOMY JUIsl BOJIOH-
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Puc. 2 — YucenpHicTh OakTepiornaHkToHy B J{HicTpoBchbKOMY JinMaHi BitiTKy 2003-2018 pp.
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MH B MEPioJ JOCIIKeHb Oyia CpUSTINBA s
PO3BHUTKY OakTepiif 1 3MiHIOBaJIACh B Pi3HI POKH
Bix 22,0°C (2005 p.) m0 26,9°C (2004 p.) (puc. 3).
Haiibinemi konusanag (y 28,8 pasiB) Bu-
3HAYEHI JUIA CEPENHIX 3HAYEHb E€JIEKTPOIIPOBII-
Hocrti Box, sika B 2010 p. cknanana 0,43 mSm, a B
sl 2016 p. B cepenupomy carana 12,38 mSm.
CepemHi 3HaYEHHS MPO30POCTI  BOX 3MiHIOBaJIa-
ca Big 0,8 M B ummwi 2007 p 1o 0,3 m B 2012 p.
yKa3yloud Ha HETaTUBHUI TpeHJ y Oaratopid-
HOMY psily crioctepeskeHb. KoHmeHTparii xio-
podisly a mposIBISUTH ONMM3BKY 10 YHCENBHOCTI

OakTepili aMIUTITYly KOJHMBAHHS 1 MOAIOHUNA 10
0aKTepiOIIaHKTOHY TTO3UTHBHUM TPEH]T 32 YBECh
TIEPiOJT CIIOCTEPEIKCHB.

Maxkcumanpai 3HaweHHS Yb crmocrepira-
ek y 2012 p., KoM B YCiX TOCHIHKEHHUX 3pa3-
Kax BOAM KUIBKICTh OakTepiil IepeBHIyBajia
10° ki/mr, mo  Bixmosizano runepTpodpHOMY
CTaTycy BOJ IO BCi€i akBaTOpii TMMaHYy.

VY wei pik KinbKicTe OakTepiii mepeBu-
opia MK 9UCENbHOCTI TMepiofy iHTEHCHBHOI
eBTpoikarii TMMaHy y KiHIlI MHHYJIOTO CTOJIT-
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Puc. 3 — JIlunamika mapameTpiB BoJHOTO cepenoBumia JHicTpoBcbkoro mumany BIiTKy 2003—-2018 pp.

151 [10]. PiBens eBTpodiKkali B iHII POKH CIIO-
CTepeXKeHb OyB MEHIIMM 1 YacTKa TinepTpod-
HUX BOJ| B JIuMaHi ckiagaia Bix 7 % B 2008 p.
1o 87 % B 2011 p. Ipu usomy B 2006 p. rinep-
TpodHMIA CTaH BOJ O OAKTEPiOIUIAHKTOHY HE
BU3HAYABCS, a KUIBKICTh OakTepill BiAmoBimana
nonitporHomMy (38 %) i eBrpodHOMy (62 %)
cratyTy. B cepenHboMy s Bciei akBaTopii
JIMMaHy HalMEHIA YHCEIbHICTh OakTepiH, sika
BiAMIOBiZasa eBTPOPHOMY CTaHy Boj Oyia BH-
3HaueHa BiTky 2006 1 2010 pp. B niTHi nepio-
mn 2003-2005, 2007-2009 1 2015-2016 pp.
BOJIM JIMMaHy BiJIOBIZaIHM TOJITPOIIHOMY CTa-
Tycy, a B i 2011-2014 pp. 1 2017-2018 pp.
JIOCSITAITY PIiBHS TIEepPTPOQHOTO CTaHy.

Ha mpoTs3i BChOro mnepioy JI0CHIKEHb
30epirajucs JTOCTaTHbO CTaOLIbHI OCOOIMBOCTI
MPOCTOPOBOTO PO3MOALTY OaKTepiOINIAaHKTOHY
0 aKBaToOpii JInMany. Y OutbIIocTi pokiB (75%)
Haiiumia Yb criocrepiranacs B cepenHiii yac-
tuai (LD22-LD28) numany (puc.4). Ha miei
JUISHII CepefHs 3a BCI POKH CIIOCTCPEIKCHb
KUTBKICTh OakTepiil ckiamana (11,18ﬂ:5,92)-106
KJI/MJI, IO BiANOBiZaJO TiMepTpoHOMY CTary-
cy Box (>10° ki/mi) i mepeBuIyBaNO BMICT y

60

BepxiB’i Bopoiimu (LD15-LD21) B 1,4 pasm.
[lpy 1pOMy KOJMBAaHHS YUCENBHOCTI Ha JBOX
O3HAUEHMX JUISIHKAX BIIOYBaJIHMCS CHHXPOHHO
IIPO IO CBIYUTh BUCOKHN KOE(DIIlIEHT KOPEJIs-
mii (r=0,95). B moHu33i nMMaHy 4YHCENBHICTH
GaxTepiit cxnamama (10,29+5,26)-10° wi/mn i
MTOCTYTIANACS KUTBKOCTI B IEHTPAJbHIA YaCTHHI
Bcsoro B 1,1 pasu. Ilpu npomy B 2009, 2010 1
2018 pp. HaiiBuIIA Ui JIMMaHy YHCEJBHICTD
OakTtepiif BU3HAYCHA caMe B MOHU331. Y BKa3aHi
TPU POKH cIloCTepirajgacs HaiMeHIIa eJIeKTPo-
MIPOBIIHICTh BOJ, 3HMKCHHS KO B JIMaHi 3a-
3BUYall TIOB’S13aHO 3 TIEBHUMH T'1JIPOMETEOPOIIO-
TIYHUMH YMOBaMH, SIKi MEPENIKOKAIOTh 3aX0-
Iy B JIAMaH MOPCHKUX BOJl. BrmnmB MOpchKHX
BOJI Ha 3HM)KEHHSI YUCEIBHOCTI OaKTepiit B IO-
HU331 TUMaHy TPOCTEKYETHCS TPH HAOIIDKEHH]
no Llaperpancbkoro rupia, sike €IHaE JUMaH 3
MopeM (pwuc. 5).

Kinbkicte Oaktepiii Ha cranmii LD34,
IO po3TalloBaHa HAHOMMK4YE YCiX IHIIMX J0
rupna  Oyma  HalHIKYOIO B TIOHM331
(8,60ﬂ:5,41)-106 KJI/MJI 1 BiJIOBiJlaJia MOJITPO-
¢bHOMY cratycy Boa. Tomi sk ¢ cepemHbOMY
JUISL BCIX CTalill MOHM33sI CTaH BOJ 3a YUCEIb-
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Puc. 4 — JluHamika cepeHiX 3Ha4eHb YHCEIBLHOCTI OAKTEPIOIUIAHKTOHY Ha Pi3HUX JUIsHKaX J[HICTpOBCHKOTO
TUMaHy B JiTHIN mepiog 2003-2018 pp.
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Puc. 5 — Po3nopin cepe/iHix 3HaU€Hb YUCEIbHOCTI 0aKTEePIOIIAaHKTOHY B akBaTopii J{HICTPOBCHKOTO JIMMaHy
B 20032018 pp.

HICTIO 0AaKTEepiOIUIAaHKTOHY BIAIOBIJAB TilepT-
pobromy crarycy (>10° wi/mn). Haiimenma
JUTSL TUMaHy YMCENBbHICTh OAKTEepiOILIaHKTOHY,
0 BiJnoBifana eBTpodHOMY cTaHy Box (2,6—
7,0)-106 KJI/MJ, BU3HaueHa Ha cranmisx LD16
(6,23+2,65)-10° o/ i LD19 (6,17+2,35)-10°
KJI/MII, SIKi pO3TallloBaHi y BepXiB’l JHMaHy
Oinst rupna pivok Typynuyk Ta J{nicrep. B Toit
’Ke 4ac HaWBHINA JUIS JIMMaHY KiJIbKICTh OaKTe-
piit (13,60+7,36)-10° ki/mn crabigsHO crocTe-
piramacs B Kaparonscekoi 3arorti (LD17), mo
3HAXOAWThCA Oinst AensTy JlHICTpa 1 Kyau 37H-
BaloThCsl CTiuHI Bogu M. Temmomap. Ilopsnm 3
[[iM HaWOLUIbIIA KUTBKICTh €KCTPEMAIEHO BHCO-
kux 3uavens Ub (30,43-42,22)-10° xi/mn  Bu-
3HAY€Ha B Cepe/Hiil YacTHHI IMMaHy Ha po3pi-
3ax Mix M. binropon-/lnicrpoBcbkuii i M. OBi-
miomonms  (LD23-LD28) Ta Oimsa c. Illa6o
(LD29), ne aHTpOMOTreHHUI THCK Ha €KOCHCTE-
My JTUMaHy 31HCHIOETHCS HAHOLTBIIIOI0 MipOIO.

Amaniz xopensamiiaux 38’ s3kiB Ub 3 iH-
MIUMH OIOTUYHUMH 1 aOlOTMYHHMH TapameT-
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paMu BoJHOTO cepemoBuiia (Tabdmn.l) mokaszas
HactynHe. Koedimientn xopensimii mix Yb 1
MPO30PICTIO BOJ JIMMaHy Malli HEraTUBHHI
3HaK (r=—0,45), skuii moka3ye, 0 MaKCHUMa-
JbHA KiJBKICTh OaKTepill crocrepiranach MpH
MiHIMaIBHIA MPO30POCTI 1 BIJAMOBLIHO IpH
MaKCHUMaJIbHOMY BMICTI 3Ba)KCHOI PEUOBHHH.
3B'130K 0aKTEPiOIUIAHKTOHY 3 €JICKTPOIPOBi-
HICTIO, SIKa € TIOKa3HUKOM PO3MOBCIOJPKEHHS B
JIMMaHI MOPCBKUX BOJI, MPOSIBISABCS TIIBKU Ha
OKpeMHUX IUISTHKaX. B TOHW331 ITuMaHy OTpH-

MaHO HETaTWBHUH KOe(]IIieHT Kopemsmii
(r=—0,23), sxuii mokasye, 1o MOPCHKI BOAH 3
BHCOKOIO  €JIEKTPOIPOBIAHICTIO  CHPHUSIOTH

3HIDKEHHIO KUTBKOCTI OaKTepiid, TOAl SK B Bep-
XiB’1 uMaHy KoedillieHT Kopensiii OyB mo3u-
tuBHIM (r=0,24) 1 3HIWKEHHS KiJIBKOCTI OakTe-
piii MOB’s3aHO 3 BIUIUBOM DPIYKOBHX BOJ, SKi
MalOTh TIOPIBHSAHO HHU3KY ECJIEKTPOITPOBIIHICTD
1 KUTbKIiCTh OakTtepiii. Cepenm OioreHHUX eJe-
MEHTIB TO3UTHBHUIA 3B’S30K BHSBICHO MiX
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0aKTepioIIaHKTOHOM 1 3aradbHUM (ochopoM
(r=0,28), 1m0 CcBIAYNTH MPO CTUMYIIOKOUIi
BILTUB CITONTYK (hocdopy Ha pO3BHTOK OaKTepii
B nuMaHi. [IpoTe 0cOONMBO TiCHWA TO3UTHB-
HUM 3B’SI30K YUCEIBHICTh 0AaKTEPIOIIAHKTOHY
nposBisiia 3 xmopodimom a (r=0,78) i dpeodi-
trHOM (1=0,73), 3HAYCHHS SIKUX XapaKTepU3y-
1I0Th OioMacy (iTOIUIAHKTOHY, IO CBiTYHUThH
mpo Te, Mo y JIHICTpOBChKOMY JMMaHi came
(hITOIUTAHKTOH € OCHOBHHM DKEPEIIOM OpraHi-

YHOT PEYOBUHH, NIPH IECTPYLIl K01 crocTepi-
raeThCsl IHTEHCUBHUN PO3BUTOK OAaKTEPil.

Tpeba BigMiTUTH, 110 XJI0pOdiT a 3a Ja-
HHAMH OpraHi3alii o eKOHOMIYHOMY CITiBpoOi-
THULTBY 1 PO3BUTKY [12] po3rismaerbes sK
OIWH 3 KIIOYOBUX NapameTpiB IUIS OLIHKU
piBHS eBTpoddikaIii 3a KareropisMu TpohHOCTI
Box (Bim Me30TpoHUX [0 TinepTpodHuX)
(Tabmn. 2).

Taoaunsa 1

KoedinieaTn kopeasinii yncea1bHOCTi 0aKTePioINIAHKTOHY 3 HapaMeTPaMH BOJHOT'0 cepel0BHINA
JAunicrpoBcbkoro aumany B 2003-2018 pp.

ITapamerp Yeecn Jinsaka JIHiCTPOBCBKOI0 JUMaHY
JIMMaH Bepxin’s Cepenuna Ilonusss
ITpo3opicTh -0,45** -0,52** -0,37** -0,44**
EntexTponpoBiiHICTh -0,07 0,24* -0,07 -0,23*
Bopnesuii mokasuuk (pH) 0,31* 0,40* 0,27* 0,13
A30T aMOHINHBIN 0,18 0,01 0,26* 0,09
A3OT HITPUTHHIA -0,08 -0,11 -0,10 0,08
A30T HITpaTHHIA -0,20 -0,19 -0,25* -0,12
A30T 3arajapbHui -0,02 -0,12 0,07 -0,06
dochop 3araapHU 0,28* 0,21* 0,33** 0,40**
dochatu -0,02 -0,08 0,16 0,48
Xiopodin a 0,78** 0,75** 0,79** 0,79**
DeodituH a 0,73** 0,63** 0,72** 0,83**

Ipmmitka. PiBens 3HaunMocti: ** — 0,001; * — 0,01

CepenHi 3Ha4eHHs1 MapaMeTpiB BOAHOI0 cepeaoBUILA J{HiCTPOBCHKOIO JIMMAaHY
npu pi3Hii TpodHOCTI BOI BU3HAYEHOI 110 XJIOpodiny a

Taoauus 2

IToka3nuk Tpogiunmnii cratyc Bog
Me30Tpo¢Hi eBTpo¢Hi rineprpogui
Xaopodin a, MKI/T 5,40 16,44 52,81
biomaca (hiTOIUIaHKTOHY, MI/JT 3,13 16,92 57,03
DeodiTHH, MKT/JT 4,04 11,34 31,68
deodituH, % 42,71 39,65 35,30
Docdop pocdaris, mrP/n 0,07 0,04 0,03
A30T HiTpaTHHUI, MTN/IT 0,46 0,24 0,13
A30T 3aranpHuii, MrN/i 1,64 1,50 1,70
dochop 3aranpHui, MrP/i 0,10 0,10 0,15
BbakTepiomaHKTOH, 10° x/mu 5,01 7,00 12,96

AHanmiz gaHux TaOimMii 2 IoOKasas, IO
KOHIIEHTpalisa XJopodury a B TrineprpodHUX
Bomax JIHICTPOBCHLKOIO JIMMaHy B CEPEIHBOMY
MIEPEBUIILYE FOr0 BMICT B ME30TPO(MPHMX BOJAX B
10 pa3siB, a biomaca (hITOIUIAHKTOHY 301IBIIYETh-
cs B 18 pasis. 3a mux e yMOB BMICT (heohiTHHY
3pocTae B 8 pasiB, a HOro BiJCOTKOBHII BMICT B
(iTorIaHKTOHI TimepTpodHMX Boj cTac Ha 7 %
HIDKYE, HIK B ME30TPO(MHUX BOAAX. SHIDKCHHS
BITHOCHOT'O BMICTY (peo(iTUHY MpU BEIMKIH Ki-
JIBKOCTI BOJIOPOCTEH € BU3HAHUM siBuIeM [13] i
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BiZIOYBAETHCS 3a PaXYHOK IPHUCYTHOCTI B (iTor-
JIAHKTOHI JKMTTE3JATHNX aKTUBHUX KIITHH. BHa-
CHIJIOK aKTUBHOTO (PYHKIIOHYBAaHHS (DITOTUIAHK-
TOHY B TINEPTPOGHUX YMOBAX CIIOCTEPIra€THLCS
3HIDKEHHST KOHIIEHTpalli OlIOr€HHUX €EJIEMEHTIB.
IIpu npomy cepenHe 3HayeHHs docharTiB B rime-
pTpodHUX BOAAX CTAac B 2 pa3syd HIDKYMM HIK B
Me30TpOo(HUX, a KOHIIEHTpaLlisd HITPATiB 3a IHX
YMOB 3HIKYETBCS B 3,5 pasu. B 3B’sa3ky 3 mum
KOHIIeHTpaIlis (GocdaTis 1 HITpaTIB B rinepTpod-
HHX BOJAX 3 MaKCHMMAaJbHHUMH 3HAYEHHSIMH O10-
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MacH (ITOIUIAHKTOHY 1 XJIOpodiIy a BiAMOBIiga-
IOTh CTATyCy Me30TPOGHUX 1 OMIroTpo(HUX BOL
[9]. Bmict 3araisHOro asory i ¢ocdopy B rimep-
TpodHUX Bomax He 3HauHo (mume Ha 0,05
MKrP/1 1 0,06 MKrN/JT) epeBHIIYE HOro KOHIIEH-
Tpawii B Me30TpoHUX yMOBax. TOOTO KOHIIEH-
TpaIli cronyk a3ory i pocdopy He MOKYTh OyTH
IHIUKATOPaMH TPO(MIYHOTO CTAHY BO/I.
Haii6uem HaOmmKkeHy 10 xjopodiny a
XapaKTEPUCTHUKY TPOMPHOCTI BOX HAIOTh 3HAYECH-
HS YHCENTFHOCTI OakTepioIIaHKTOHy. B rimepr-
podHHX BOAax KUIBKICTH OakTepiil 3pocrana Imo
MOPIBHSHHIO 3 ME30TPOoHHUMH BomamMu B 2,6
pasu. OfHaK TpH KOHLEHTPAISX XJIopodiny a

KJ1/J1
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5,40+1,60 MKT/7, 10 BIATIOBITAIOTH ME30TPOd-
HUM BojlaM [12], urcenbHICTh OaKTEePiOIIaHKTO-
Hy CKiaaaja (5,01ﬂ:2,79)-106 KI/MJI 1 cBigumia
npo eBTpodHuii ctaH Box [9].

Jl1s ipoBeZICHHST pErpeciitHOro aHami3y
3aJISKHOCTI  YMCENBHOCTI  OaKTePiOMIaHKTOHY
BiJI XJIOPOQiTy ¢ MPOBENCHO PaHKUPYBAaHHS BCIX
JaHUX MO XJOpodiny i po3paxyHOK cepeHiX s
KOKHHAX JIECSATH 3HA4YCHb. PerpeciiHmii aHami3
JAHUX YCEPEITHEHNX B JTiama3oHi MeCSTH 3HAUCHb
TTOKa3aB, 110 3aJICKHICTh YHCEITLHOCTI OaKTepio-
wranTKOHy (X — 10° K91/1m) Biff KOHIEHTpAIL] XI10-
podiny a (y — MKr/71) mo0pe OIMHUCYEThCS JHil-
HOIo (pyHKIIi€ErO (pHc. 6).
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Puc. 6 — 3MiHN YHCceTpHOCTI OAKTEPIOIUTAHKTOHY B 3aJISKHOCTI Bi/I KOHIIEHTpAIi1 Xitopodiry a
B JIHICTPOBCHKOMY JIIMaHi

OtpuMaHuil perpeciiiHuil  B3a€MO3B’sI-
30K umcenbHOCTI Gakrepiomankrony (b, 10°
KJI/JT) 3 KOHIIEHTpariero xaopodiny a (C, MKr/i)
ormmcyeThes piBHAHHAIM (1) 3 KoedirieHTOM Jie-
TepMiHaIli R’= 0,94, mo CcBITYATH MPAKTUIHO
npo X QYHKIIOHATBHY 3aJI€XKHICTb.

Ub=0,17*C+3,95 (€))
AHajti3 OTpUMAaHOI 3aJIeKHOCTI B MEKax
KOHIIGHTpaIlil Xyiopodiny a Bij 2,5 1 BHIIe TIOKa-
3ye, mio criBBigHomenHs: C/Ub 3poctae Bin 0,5
B ME30TPO(HHX BOJAX JIO 3HAYEHH OUIBIINX, 5K

5,0 — B rineprpodHux (Tadma. 3). YV mpakTuil Ha-
IIMX CHOCTEPEeXEeHb MPH Me30Tpo(HOMY CTaHi
BOJI, OLIIHEHOMY I10 KOHIIEHTpaIlii xyiopodiry a
[9], mocuth wacto (36 % criocTepeskeHb) BU3HA-
yaJacsi YUCENbHICTh OaKTepiid, sika TEePEeBUIILY-
BaJla 3HAUYEHHS, PO3paxoBaHi 3a Qopmynor |
M0 KOHIIEHTpAIii XJIopodily @, SKUil 0JHO3HA-
YHO XapaKTepH3ye OpPraHidyHy pPeYOBHHY aBTOX-
TOHHOTO TIOXO/PKEHHS BiJl MIPOLYKyBaHHs (iTo-
IUIAHKTOHY, 110, Ha HAaIly JYMKY, CBIIYHTH PO
HasBHICTh JIOJIATKOBOI KUJIBKOCTI OpraHi4HOL
PEUOBHHH aJIOXTOHHOTO (HE (DiTOTUIAHKTOHHO-

Taoaunsa 3

JlaHi po3paxyHKy YHCeJIbHOCTI 6aKkTepiomiankToHy no ¢popmy.i (1) i cniignomenns: C/UB
npu pisHii TpodHOCTI Boa, BU3HAYEHOI 0 XJ10podiay a [9]

IMoka3zHuk Tpodiunuii craryc Boa
Me30TpogHi eBTpOoQHi rineprpodHi
Xsopodin a, MK/ 2,5-8,0 8,0-25,0 25,0-155,0
BakTepioIIaHKTOH, 10° x/n 4453 5,3-8,2 8,2-30,3
Cuissignowmenns C/Yb 0,6-15 1,5-3,0 3,051
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r0) MOXO/UKEeHHS. B 3B’s3Ky 3 MM MOXKHa 3pO-
OWTH BHCHOBOK, IO SKIIO CIIIBBIIHOIIEHHS
C/Yb crae MeHIIMM, HIXK HaBEIEHO B TaOJIHI 3
JUTA BIITOBITHMX KOHIIGHTpAIliil xiopodiny a,
1€ CBIJYMTH MPO JOAATKOBE 3a0pYAHEHHS BOJ
OPraHiyHOK PEYOBHHOIO AHTPOIOTEHHOTO IIO0-
XOJDKEHHSI a00 HaJIXO/KEHHS BTOPHHHOTO 3a-
OpyIHEHHST BOJ| OpPraHIYHOI pPCYOBHUHOI 3
JIOHHUX Bi/IKJIaJICHb.

Tobto cmiBBignHomenHs C/Yb moxHa on-
HO3HAYHO BUKOPUCTOBYBATH 1 SIKOCTI IHAMKATOPa
HasBHOCTI OPraHiYHOi PEYOBHHH ATOXTOHHOTO
Ta aHTPOIOTEHHOTO ITOXO/DKCHHS, XO4a JUII
OUTBIII JETATPHOTO BUBYEHHS I[HOTO IIPOIIECY
Tpeba OIHOYacCHO 3 BUBYECHHSM OaKTepiOIUIaHK-
TOHY Ta xJiopodity a Oysio Ou 100pe MpPOBECTH
IHCTpyMEHTAJIbHE BH3HAYCHHS PO3YMHCHUX Ta
3aBHCIIUX (DOPM OpraHivHOI pEYOBHHH.

[MopiBHSIHHA KUIBKICHHX —XapaKTepPUCTHK
OakTepioluIaHKTOHY JIHICTPOBCHKOTO IIHIMaHy 3
IHIMME ekocucTeMamu Oaceiiny Hrokaporo JlHi-
CTpa TMOKa3aJio, M0 B Cy4acHUX YMOBaX MiKpoOi-
OJIOTIYHI TTapaMeTpy JIMMaHy ONH3bKi 0 THX, IO
crioctepirarotecst B 03epax Ceure 1 TymopoBo
[14]. OnHak yncenbHICTH OaKTepiil B JIMMaHI 3Ha-
YHO TIepeBHIIyE iX BMICT B 03. bine 1 B Kyuypras-

cbkoMy Bofocxosuiie [15]. [Tpu 1poMy KinbKicTh
OaxTepili B JIMMaHi BUSIBUIIACS Maibke B 2 pasu
HIDKYOF0, HiX B 03. [TyTpino [14].

3icTaBNeHHS] OTPUMAHUX HAMH pe3yibTa-
TIB 3 PETPOCIEKTUBHUMHU JaHUMH, SIKi Oynau
OIMyOJiKOBaHI HAMpPUKIHII MHHYJIOTO CTONITTS
[10] mokasaso, 1o B JiTHI#M mepiom 1985 i 1986
Pp. CEepelHi 3HAYCHHS YHCEIBHOCTI OaKTepion-
JIAHKTOHY JIHICTpOBCHKOTO JIuMaHy Oyiu Onn3b-
Ki JI0 3HA9eHb OCTaHHI BOCBMH POKiB. OmHaK B
mitHI mepion 1987 p. mocmigauky GikCyBaIn
mik umcenbHOCTI Gakrepiit (23,80-10° /M),
SIKMH CITIBIIA/IaB 3 IHTEHCUBHUM PO3BUTKOM MiK-
poBogopocTeid. B Hammmx qocmimKeH X Mo i0He
SIBUILIE PI3KOTO 30UTBIICHHS YUCEIBHOCTI OaKTe-
piit crioctepiranocs Biitky 2012 p., koiu cepen-
HS UYHCENBHICTh OakTepil mimBUIMIacs [0
(28,10+6,72)-10° ki/Mr i mepeBHIHIA MAKCH-
MYM MHHYJIOTO CTOMITTS. Biamitumo, mo 3apee-
crpoBannii B eI 2012 p. abcomroTHUII Mak-
CHMYyM YHCEITLHOCTI OaKTepiomIaHkToHy B J{Hic-
TPOBCHKOMY JIMMaHi OyB XapaKTEPHUM TaKOX
st 3araBaux o3ep Hmictpa [14] i Kyuypran-
ChKOro Bogocxosuima [15] i omke iiMoBipHO OyB
00YMOBJICHHI OJTHAKOBUM (haKTOPOM.

Bucnoeku

®DopmyBaHHSI MiKPOOIOJIOTTYHOTO PEKUMY
JIHICTpOBCHKOTO JINMaHy BIIOYBa€ThCsA I
BIUIMBOM HPHPOJHUX IPOLECIB MPOIYKyBaHHS
OpraHiuHOi PEeYOBMHH 1 (haKTOPIiB aHTPOIIOTEH-
HOTO 3a0py/AHEHHS, sIKi HAWOLIBII CHUIIBHO TPO-
SIBJISIFOTBCSL B CEpPe/THIN 1 TiBJICHHI YacTHHI JIU-
MaHy. JlaHi IOCIHIKeHb 3a MIICTHA A THPIUHUNA
nepiox (2003-2018 pp.) A03BONWIM BHUSBHTH
TeHAEHLI0 30UIbILICHHS KUIBKOCTI OakTepid y
OCTaHHI BiCIM pOKiB 1 3pocTaHHS TPOQIYHOro
cTaTycy BOJ BiJi TIOJNITPOQHOTO B JIITHI TEpioan
2003-2005, 2007-2009 i 2015-2016 pp. mo ri-
neprpodHoro B 2011-2014 pp. 1 2017-2018 pp.
B numai 2012 p. BU3HaYeHa MakcUMaibHa 3a BCi
POKH CIIOCTEPESIKEHD YHMCEIIbHICTh OaKTepil, siKa
TIEPEBHIIIIIIA TTIK YACETBHOCTI Y KiHI[I MUHYJIOTO
cromitra. Cepell KOHTPOJLOBAaHWX IapaMeTpiB
BOJIHOTO CEpE/IOBUINA, YHCENBHICTh OakTepion-
JIaHKTOHY, TOPsiA 3 XJIOPOdioM a, HAWOLIbLI
peaylicTiyHO  BifoOpakye 3MiHM Tpo(idHOro
crany Boj J{HICTPOBCHKOTO JIMMaHy, TIPH IIbOMY

MOKA3HUK OaKTEepIOIIaHKTOHY HE3aMiHHUH TPH
iHMMKanii 3a0pyTHEHHsI BOJI OPraHIYHOI pPevo-
BHHOIO aHTPOIIOI'€HHOTO MOXO/DKEHHs. BinkpuTa
HAaMHU TIPaKTHYHO (PYHKI[IOHAIbHA 3aJICKHICTD
YHCENTLHOCTI OAaKTEPIOIUIAHKTOHY BiJI KOHIICHT-
patii xopodiry a 103BOJSIE HAM CTBEPIXKYBATH,
mo criBigHomenHs: C/Yb MoXHa BUKOPHUCTO-
BYBATH 1 SIKOCTI iHIMKATOpa HAsIBHOCTI OpraHiv-
HOI PEYOBHHH aJIOXTOHHOI'O Ta aHTPOIIOTEHHOTO
MTOXOJ/KEHHS, TOOTO OIIHIOBAaTH CTYIIEHb 3a0py-
JIHEHHSI BOJIOWMH OpraHIYHUMH PEUOBHHAMHU.

HocimpkenHs BukoHaHo B pamkax HJIP
«Bu3HaunTy mKepena i posib a30THOTO HaBaH-
TOKEHHS B eBTpoQikallii BOJHHUX EKOCHUCTEM
Hwxasoro uictpy 1 YopHoro mopsi», sikuit (i-
HaHCyeTbcsi MIHICTEpCTBOM OCBITH 1 HayKd
VYxpaian y 2017-2019 rr.

ABTOpM BHUCIIOBIIOIOTH CBOIO  TOJSIKY
crniBpobitHukam PIIME][ OHY im. L. 1. Meu-
HHKOBa 3a JIOTIOMOTY Y MpOBEIEeHHI BinOopiB
3pa3KiB Ta MPOBEJICHHI CYITYTHIX CIIOCTEPEKEHb.
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