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

Mera. BusHaueHHs JOBMOCTPOKOBHX 3MiH YHCENLHOCTI OAKTEPIOMIAHKTOHY B J{HICTPOBCEKOMY JIMMaHi y
2003-2018 pp. Ta BUKOPHCTaHHSA WX NAHUX I OIIHKH SIKOCTi BOXHOTO cepenoBumia. MeToau. BusHaueHHs
YHUCENbHICTh 0AKTEPIOIUIAHKTOHY NMPOBOJMIM HNPSMHM MIKPOCKONIYHUM METOJIOM IIifi MIKPOCKONOM i3 301J1b-
meHHsM 1200. [ omiHKK TpogidHOTO cTaHy BOJ BUKOPUCTAHA SKOJIOTIYHA KIacHu(iKallis SKOCTI IIOBEPXHEBUX
BOJI, L0 NpHiiHATa B YKpaiHi. Pe3yabraru. [IpoananizoBaHo 3MiHH KiJIbKICHUX XapaKTEPUCTUK OaKTepioIUIaHK-
ToHY B niTHI niepionu 2003-2018 pp. BusBneHo TeHmeHMi0 30UTBIICHHS KUTBKOCTI OaKTepii B OCTaHHI BiciM
POKIB 1 3pocTaHHs TPO(iYHOTO cTaTtycy BoJ Bij mojdirpodHoro B jitTHi nepiomu 2003-2005, 2007-2009 i 2015-
2016 pp. no rineprpodroro B 2011-2014 1 2017-2018 pp. B nmumai 2012 p. BU3HAYEHO MaKCUMAIBHY 3a BCl pOKH
CTOCTEpEe)KEHb YUCENBHICTh OaKTepii, 10 MepeBHIIIa MK YUCEIbHOCT] B KiHII MUHYJOro cTomiTTs. [TokazaHo
HasBHICTh CTATUCTHYHHX 3B’ S3KiB 0aKTEPIOIIAHKTOHY 3 SIIEKTPOMPOBIAHICTIO 1 IIPO30PICTIO BOI, XJIOPOQiIoM a,
¢deoditrHOM 1 3aranbHuM hochopom. BucHoBkH. BeranoBieHo, 1110 (OpMyBaHHS MiKpOOIOJIOTIYHOTO PEXUMY
JIHICTPOBCBHKOTO JIMMaHy BiIOyBanocs i BIUIMBOM MPUPOIHKUX MPOLECIB MPOIYKYBAaHHSI OpPraHIiYHOI peYOBHHU
i (hakTOpiB 3a0pyJHEHHS, SIKI HAMOUIBII CHIILHO TPOSIBIIAIOTHCS B CEPEHiH 1 nmiBIeHHilN yacTuHi iumany. Cepen
KOHTPOJILOBAHUX MApaMeTpPiB BOJHOTO CEPEHOBHUINA, YHCEIbHICTh OaKTEPIOINIAHKTOHY, MOPSI 3 XJIOPODIIOM a,
HaWOUIBII peaniCTHYHO BiIOOpaxkye 3MiHU TPO(DiYHOTO cTaHy BoOJ J{HICTPOBCHKOIO JHMMaHy, MPH LOMY TOKa3-
HUK 0aKTepioIUTaHKTOHY HE3aMIiHHMH MPH iHAMKAIIi 3a0pyIHEHHS BOJ OPTaHIYHOI PEYOBHHOIO aHTPOIIOTEHHO-
T'O MOXOKEHHSI.
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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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PE3YJIbTATBI HCCJIEJOBAHUS BAKTEPUOIIJNIAHKTOHA JHECTPOBCKOI'O JIUMA-
HA B 2003-2018 I'T..

Henw. OnpeneneHne JOITOCPOYHBIX M3MEHEHUH YHCIIEHHOCTH OaKTepPHOIUTAaHKTOHA J{HECTPOBCKOTO TMMaHaB
2003-2018 rr. ¥ HCHOIB30BAHUE THX JAHHBIX Ul OLICHKU KauecTBa BOAHOW cpeapl. MeTonbl. OnpenencHue
YUCIICHHOCTH 0aKTEPHUOIUIAHKTOHA MPOBOIMIN MPSIMBIM MUKPOCKOIMYHBIM METOJIOM IOJ] MHEKPOCKOIIOM C YBe-
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mmaerneM 1200. I OmeHKH TPO(QUIECKOTO COCTOSHUS BOJ HMCIIONB30BaHA SKOJIOTHYECKAs KIacCHUPUKAIHI
Ka4yecTBa MOBEPXHOCTHBIX BOJ NMpHHSATAs B YKpauHe. Pe3yiabTarel. [IpoaHann3npoBaHbl KOJHMYECTBEHHBIC U3-
MEHCHHUS OAKTEPHOILIAaHKTOHA B JieTHHE mepuo sl 2003-2018 rr. BeisBiieHa TEHACHIUS YBETHUYCHHS KOTHYCCTBA
6akTepuil B MOCIEAHNUE BOCEMbB JIET U POCT TPO(UUECKOTO CTaTryca BOZ OT MOJUTPOGHOTO B JIETHHE HEPHOIBI
2003-2005, 2007-2009 i 2015-2016 rr. go runeptpoduoro B 2011-2014 rr. i 2017-2018 rr. B urone 2012 r.
oTpezielieHa MaKCHMalbHasl 32 BCE TOAbI HAOMIOACHNI YHCICHHOCTh OaKTepiil, KoTopast MPEBBICHIIA MUK YHCIICH-
HOCTH B KOHIIEe TIpHLLIOro cToseTus. [lokazaHo HalMuue CTaTUCTHYECKUX CBs3ei OAKTEePUOIUIaHKTOHA C AJIEKT-
POIIPOBOIHOCTBIO W MPO3PAYHOCTHIO BOJ, XJIopoduioM a, peopurnHoM U obmmM dochopom. BeiBoabl. Ycra-
HOBJICHO, 4TO (hOPMUPOBAaHHE MHUKPOOUOIOTUYECKOTO pexuMa JIHECTpOBCKOTO JIMMaHa MPOUCXOIUIIO TI0JT BIHU-
SHUEM TIPUPOAHBIX IPOLECCOB MPOAYLIMPOBAHUS OPraHMIECKOTO BEUIECTBA U (JaKTOPOB 3arpsiI3HCHUS, KOTOPBIE
HanOosee CHIILHO IMPOSIBIISIIOTCS. B CPEAHEH U I0XKHOM YacTsxX juMmaHa. Cpeyu KOHTPOJIMPOBAHHBIX MTapaMeTpOB
BOJIHOW CpeIbl, YUCICHHOCTh OaKTEPUOIUIAHKTOHA, HAPALY C XJIOPO(WILIOM a, HanboJiee peaTlucTHIHO 0TOOpa-
JKAIOT U3MEHEHHS TPOPUUIECKOTO COCTOSIHUSI JIHECTPOBCKOrO JIMMaHa, IpU 3TOM ITI0Ka3aTellb 0aKTepHUOIUIaHKTO-
Ha HE3aMEHMM TP WHIUKALIUH 3aTPSI3HEHHSI BOJ OPTaHMYECKUM BEIIECTBOM aHTPOIIOT€HHOTO MPOHUCXOKICHUS.

KaroueBble c10Ba: GakTepHOIIIAHKTOH, 3BTpOoHKanus, JJHECTPOBCKHUI TMMaH

Bcemyn

JIHICTPOBCHKMI JUMaH — Apyra 3a IIIo- TOJUKH €KOJIOTIYHOI OI[IHKM SIKOCTI ITOBEPXHE-
IS0 BOJOWMa MiBHIYHO-3axigHOro Ilpuyop- BHX BOJI ¢yl Ta ecryapiis [9]. Bakrepiomnan-
HOMOD'SL TIOBHOKO MIpOIO BiJ4yBa€ BIUIMB aH- KTOH B €KOCHCTEMI BIAMOBIIAE 3a AECTPYKIIIO
TponoreHHux (akropiB [1], ski dhopmyroThCs opraniunoi peuoBunu (OP) i mBuunko pearye
pO3TalllOBaHMMU Ha #oro Oeperax MicTamu 301JIBIIICHHSAM CBOEI YMCEIBHOCTI MPH TOSBI Y
binropoa-AnicrpoBcbkuii, OBimionons c. Illa- BOJOMMI JOJATKOBOI KUIBKOCTI aJIOXTOHHOI
00 Ta BEIUKOT0 PEKpEeaIlifHOro KOMIUICKCY abo Bigmupanni aBroxToHHOI OP. KpiMm TOTO,
3aroka — Kapomino-byras. 3a mannmu Hammx BHCOKA YHCENILHICTH OaKTEpiil BHUKIIMKAE ITijI-
nociimwkens 2003-2017 pp. [2-7] B nensTOBIA BUILIEHY HeOE3meKy I 340POB'S BiAIOYMBA-
yacTuHi JHicTpa ta B JIHICTPOBCHKOMY JIMMaHI JIBHUKIB B 30Hax pekpeaiii. HaiOinpm gera-
MPAKTHYHO KOXKHOI'O JIiTa BHHHUKAIOTH E€BTPO- JIBHI JOCIIIKEHHS OaKTeplOIIaHKTOHY JIHICT-
(dhikamiiHi SBUIIA, BUKIMKAaHI PI3KHM 3POCTaH- POBCHKOI'0 JIMMaHy IIPOBOIMIINCH CIIIBPOOIT-
HIM OloMacH MIKpPOBOJOPOCTEH 3 HACTYIIHHUM HUKaMH 1HCTUTYTy TigpoOiosnorii B 1985-
iX BIAMHpPaHHSIM, IO CYHPOBOIKYETHCS IIOTI- 1987 pp. [10], 3a manuMu gKuX OylI0 MOKa3a-
PIICHHSAM SIKOCTI BOJHM, HacaMIiepe/] TIIOKCI€0 HO, 10 BEJIWYHMHH 3arajJbHOI YMCEIBLHOCTI Oa-
(medinMTOM KHCHIO), BUHUKHEHHIM 3aMOPHHX KTepiii OynM MakCHMaJIbHMMHU BIITKY 1 CKJIa-
sBumn [8], 3MeHIIEHHSM TPO30POCTi BOJIH, manmv  Bigmosigmo 11,08, 11,39 1 23,80
3MIHOIO KOJIOPY, ITiJIBUIIICHHSM 3HAY€Hb BOJI- MJIH. KJI/Mi1. Perymasipai crioctepexeHHs 3a Ki-
HEBOro Mokasuuka pH, i T.i. Y 3B’43Ky 3 UM JIGKICHUMH 3MiHaMM OakTepioruiankTony Jlmi-
aKTyaJIbLHUMH TIPO0JIeMaMH JIMMaHy € OXOpPOHa CTPOBCHLKOTO JIMMAaHy II0Yajd IIPOBOJIUTHCS
Ta 30€PEKEHHS HOTr0 MPUPOHUX PECYPCIB IS cHiBpoOiTHUKaMK PerioHabHOrO EHTPY iHTe-
pubOrocnoaapchKux IijieH, Memiopaliii ta pe- TPOBAHOI0 MOHITOPUHTY 1 €KOJOTIYHHUX OCITIi-
Kpearlii, mo mnoTpedye NPOBEACHHS IOCIHi- JokeHb OEeCBKOr0 HAaIllOHAJLHOIO YHIBEPCH-
JDUKEHb 1I0JI0 BHUSBJIEHHSA NPOCTOPOBO-YACOBHUX tety iM. 1. I. Meunukosa 3 2003 p. i TpuBatoTh
3MiH TIOKa3HUKIB SKOCTi Bou JIHICTPOBCHKOTO JI0 TENEPIIHLOro vacy [2—7].
JTUMaHYy. MeToro 1aHoi poOOTH € BU3HAYCHHS J0-

OJHHMM 3 BaXKIUBIIIMX MMOKA3HUKIB KO- BrOCTPOKOBHUX 3MIH YHCEIBHOCTI OaKTepior-
CTi BOJHOTO CEPEJIOBHINA Ta EBTPOQIKAIliHHUX JTaHKTOHY B JIHicTpoBCchKOMY auMani y 2003—
SIBUII € TTOKA3HUK YUCEILHOCTI OAaKTEPiOIIaH- 2018 pp. Ta BHKOPHMCTaHHS LMX JaHUX IS
KTOHY, SIKMI BKJIIOUCHHI JI0 HAI[lOHAILHOI Me- OIIHKH SIKOCTI BOJTHOTO CEPE/IOBHIIIA.

Mamepianu i memoou

Bukopucrani  Mmarepianu  eKCHIEIULIH HiTOpuHry nuMany [3-6]. Jlocmimkenns mpo-
2003-2018 pp., sIKi IPOBOAMIIUCH BIITKY KOXKHO- BoawHCs Ha 21 craHIii, sKi OXOTUTIOBAIN yCIO
ro pOKy cremjaiicramu PerioHanbHOro LeHTpY aKBaTOPiI0 JIMMaHy BiA BepxiB’st 1o YopHoro
THTETPOBAHOTO MOHITOPUHTY 1 €KOJIOTiYHHX JI0C- Mops (puc. 1), ne B winomy Oyno BimiOpaHo i
mimkerb (PLIIME/L) Onecbkoro HarioHaIHHOTO npoananmizoBano 437 3paskiB Boau. Ywucenb-
yHiBepcuteTy iMeHi [.I.Meunnkosa (OHY) 3a HICTh OaKTEPIOTUIAHKTOHY BHU3HAYAIHA TPSIMHUM
MPOTrpaMor0 KOMITJIEKCHOTO E€KOJIOTIYHOTO MO- MiKpockomiyHuM MeTonoM [11] 3a qormomororo

58



Jloouna ma oosxinns. Ipobnemu neoexonoeii. Bun.31, 2019

® ® | D33
i?‘gl_ng Lp3o-P32

Puc. 1 — Cxema po3ramryBaHHS CTaHIiH BigOopy 3pa3kiB Boau B JJHICTpOBCEKOMY JIMMaHi

Mmikpockora Olympus i3 36impmenasm 1200.
st oninku Tpo(iuHOrO CTaHy BOJ| 332 YNCEIIb-
HICTIO 0aKTEpIOIIAHKTOHY BHKOPHCTaHAa C€KO-

JoriyHa Kiacu(ikamist SKOCTI TOBEPXHEBUX
BOJI, IO IIpuiiHATa B YKpaiHi [9].

Pezynomamu ma 0062060penns

AHaii3 OTpUMaHMX B  EKCIEAMINSIX
20032018 pp. eKClIepUMEHTAIbHHUX JaHUX
(puc. 2) nokasas HactynHe. UncenbHicTh Oak-
tepiomnankTony (Ub) B Bomax JIHICTPOBCHKO-
ro JMMaHy 3MIHIOBAJacs B YK€ IIHPOKOMY
miamasoni (1,79-42,22 man.xi/min), mo oOy-
MOBJIEHO HEOAHOPIAHICTIO HOro pO3MOALIY IO
akBatopii 1 MDKpiyHuMH 3MiHamu. CepemHi
3HaueHHd Yb B JuIHI pi3HUX POKIB BiAPI3HI-
aucs B 4,6 pasu, 3MiHIOIOYKCH Big (6,11+1,65)
10° ki/ma B 2006 p. 110 (28,10+6,72) 10° kn/mn
B 2012 p. [Iunamika aOcoOTHUX 3HaYeHb Ub
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3a yBeCh Iepioj criocrepexers 3 2003 mo 2018
p. BKa3y€ Ha HASsBHICTb MO3MTHBHOTO TPEHIY.
Cepenus Ub y Bomax JIHICTPOBCHKOrO JTUMaHy
3a ocranHi 6 pokis (2011-2018 pp.) nepesu-
I[yBaJia 3HAYCHHS MOMEPEIHIX IIECTH POKIB
(2003-2010 pp.) B 1,7 pazn.

KinpkicHi 3MiHM OaKTEepiOIIAHKTOHY BijI-
OyBaIUCS B YMOBAaX HE3HAUHOTO KOJMBAHHS Te-
MIIEpaTypy BOJIH, SIKA B CEPETHBOMY JIJIsI BOJIOM-
MU B TIEPiOJ TOCHTI/PKEHb Oylia CIIpUSTINBA IS
PO3BUTKY OakTepiii 1 3MiHIOBaJIaCh B PI3HI POKU
Bix 22,0°C (2005 p.) 10 26,9°C (2004 p.) (puc. 3).

O YwucenbHiCTh OakTepiomiankToHy =% CepemHs
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Bbakrepiomraakton, 10 kin/mi

2005 - oaE»o
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Puc. 2 — YucenpHicTh OakTepiornaHkToHy B J{HicTpoBchKOMY JinMaHi BitiTKy 2003-2018 pp.
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HaiiGinemn xonusanns (y 28,8 pasis) 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-
cs Big 0,8 M B ummi 2007 p 10 0,3 M B 2012 p.
yKa3yloud Ha HETaTHBHUI TpeHp y Oaratopid-
HOMY psilly crioctepexeHb. KoHieHTparii Xio-
podily a mposIBISUTH ONMHM3BKY 10 YHCENBHOCTI
OakTepiil aMIUTITYy KOJMHMBaHHS 1 MOAIOHUMNA 10O
0aKTepIOIIAaHKTOHY MTO3UTHBHUM TPEHIT 32 YBECh
TIePiOJT CIIOCTEPEIKCHB.

Makcumarbhi 3HadeHHss Ub cmocrepira-
muck y 2012 p., KoM B YCiX JOCIIHKEHUX 3pa3-
Kax BOAW KUIBKICTH OakTepiil IepeBHIIyBaiia
10° ki/mwir, mo  Bixmosizamo runepTpodpHOMY
CTaTycy BOJ 1O BCi€i akBaTOpii TUMaHy.

VY wei pik KinbKicTe OakTepiii mepeBu-
opia MK YUCENbHOCTI TMepiofy i1HTEHCHBHOI
eBTpodikamii IMMaHy y KiHIli MUHYJIOTO CTOJIT-
Ts1 [10]. PiBenp eBTpodikaiii B iHII POKU CIIO-
cTepekeHb OyB MEHIIMM 1 YacTKa TinmepTpod-
HUX BOJI B JIMMaHi ckimagana Bix 7 % B 2008 p.
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Puc. 3 — JIlunamika mapameTpiB BoJHOTO cepenoBumia JHicTpoBchkoro auMany BIiTKy 2003—-2018 pp.

1o 87 % B 2011 p. Ipu usomy B 2006 p. rinep-
TpodHUI1 CTaH BOA MO OaKTEpiOIUIAHKTOHY HE
BU3HAYABCS, a KUIBKICTh OakTepiil BizMmoOBimaia
nomitporrHoMy (38 %) i eBTpodHOMy (62 %)
cratyty. B cepemHpoMy s Beiei akBaropii
TMMaHy HalMEHIa YHCENBHICTh OakTepiH, ska
Bi/MOBiAana eBTpohHOMY cTaHy Boja Oyna BH-
3HaueHa BiTky 2006 1 2010 pp. B niTHi nepio-
o1 2003-2005, 2007-2009 1 2015-2016 pp.
BOJM JIMMaHy BiAINOBIZaIM MOJITPOIIHOMY CTa-
Tycy, a B unHi 2011-2014 pp. 1 2017-2018 pp.
JIOCSITAITY PIBHS TIEepPTPOQHOTO CTaHy.

Ha mpoTs3i BChOro mnepioy JI0CHTIIKEHb
30epirajucs JTOCTaTHbO CTaOLIbHI OCOOIMBOCTI
MPOCTOPOBOTO PO3MOALTY OaKTepiOIIaHKTOHY
0 aKBaToOpii JInMany. Y OutbIIocTi pokiB (75%)
HaiiBuma Yb crocrepiranacs B cepenHii dac-
tuai (LD22-LD28) numany (puc.4). Ha miei
JUISHII CepefiHs 3a BCI POKHM CIIOCTEPEIKEHb
KinbKicTh Gaxrepiit ckmamana (11,18+5,92)-10°
KJI/MJI, IO BIANOBiZaO TiMepTpoHOMY CTaTy-
cy Box (>10° ki/mi) i mepeBuIyBanO BMICT y
BepxiB’i Bogoiimu (LD15-LD21) B 1,4 pa3m.
[Ipu pOMY KONMBAaHHS YMCEIBHOCTI Ha JBOX

60

O3HAUEHMX JUISIHKAX BIIOYBAJIHMCS CHHXPOHHO
IIPO IO CBIYUTh BUCOKHN KOE(DIIlIEHT KOPEJIs-
uii (r=0,95). B moHW33i JIMMaHy 4YMCENBHICTh
GakTepiit ckramama (10,29+5,26)-10° wi/mn i
MTOCTYTIANACS KUTBKOCTI B IEHTPAJbHIA YaCTHHI
Bchoro B 1,1 pasu. Ilpu mpomy B 2009, 2010 i
2018 pp. HaifBHINA JUIA JIMMaHy YHCENHHICTH
OakTtepiif BU3HAYCHA caMe B MOHU331. Y BKa3aHi
TPU POKH cIloCTepirajgacs HaiMeHIIa eJIeKTPo-
MIPOBITHICTh BOJ, 3HIKCHHS SKOI B JIMMaHi 3a-
3BUYall OB’ S3aHO 3 TIEBHUMH T1IPOMETEOPOIIO-
TIYHUMH YMOBaMH, SIKi MEPENIKOKAIOTh 3aX0-
Iy B JIAMaH MOPCHKUX BOJl. BrmB MOpCBKHX
BOJI Ha 3HM)KEHHSI YUCEIBHOCTI OaKTepiit B IO-
HU331 TUMaHy TPOCTEKYETHCS TPH HAOIIDKEHH]
no Llaperpancbkoro rupia, sike €IHaE JUMaH 3
MopeM (pwuc. 5).

Kinbkicte Oakrtepii Ha cranmii LD34,
[0 PO3TallIOBaHA HAHOIMKYE YCIX IHIIUX 0
rupna  Oyna  HaWHWKYOIO B TOHM331
(8,60ﬂ:5,41)-106 KJI/MJI 1 BiJNOBiJlaJia MOITPO-
¢HOMY cratycy Boa. Tomi sk ¢ cepemHbOMY
JUISL BCIX CTalill MOHM33sI CTaH BOJ 3a YUCEIb-
HICTIO OaKTepiOIUIaHKTOHY BiAMOBigaB Timep-
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Puc. 4 — JluHamika cepeqHiX 3Ha4eHb YHCEIBLHOCTI OAKTEPIOIUIAHKTOHY Ha Pi3HUX IUIsHKaX 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.

tpodHOMY crarycy (>10° wi/mn). Haiimenma
JUTSL TUMaHy YMCENBbHICTh OaKTepiOILIaHKTOHY,
0 BiJnoBijgana eBTpodHOMY cTaHy Box (2,6—
7,0)-106 KJI/MJI, BU3HAa4YeHa Ha ctaHuigx 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 mAensTy JlHICTpa 1 Kyau 37H-
BalOTbCs CTiuHI Bomu M. Temnomap. Ilopsa 3
[[iM HaWOLUIbIIA KUTBKICTh €KCTPEMAIEHO BHCO-
kux 3uadens Ub (30,43-42,22)-10° xi/mn  Bu-
3HaY€Ha B Cepe/Hiil YacTWHI JIMMaHy Ha po3pi-
3ax Mix M. binropon-/lnicrpoBcbkuii i M. OBi-
miomonms  (LD23-LD28) Ta Oimsa c. Illabo
(LD29), ne aHTpOIOreHHUI TUCK Ha €KOCHCTE-
MY JTUMaHy 3A1HCHIOETHCS HAO1TBIIIO0 MipOIO.

Amaniz xopensamiiaux 38’ s3kiB Ub 3 iH-
MUMHA OIOTUYHUMHU 1 ablOTHYHUMHU TapameT-
paMu BogHOTO cepemoBuiia (Tabdmn.l) mokaszar
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HactynHe. Koedimieatn xopemsmii mixk Yb i
MPO30PICTIO BOJ JIMMaHy Malli HEraTUBHHI
3HaK (r=—0,45), sKuii 1mokasye, M0 MaKCHMa-
JIbHA KITBKICTH OakTepiil crocrepiranach mpu
MiHIMaJIBHIM MPO30POCTI 1 BIAMOBIAHO IpH
MaKCUMaJbHOMY BMICTi 3Ba)KEHOI PEYOBWHH.
3B's130Kk OaKTEpiOMIAHKTOHY 3 €JIEKTPONPOBi-
HICTIO, SIKa € TIOKa3HUKOM PO3MOBCIO/KEHHS B
JIUMaHI MOPCBKHX BOJI, TIPOSIBIISIBCS TUTBKK Ha
OKpeMUX IUISHKaX. B TMOHM331 ITUMaHy OTpH-

MaHO HETaTHMBHUH KOCQIIi€eHT KOPEISIil
(r=—0,23), sxuii mokasye, 1o MOPCHKI BOAH 3
BHCOKOIO  €JICKTPOTPOBITHICTIO  CIPHUSIIOTH

3HWKEHHIO KUJIBKOCTI OakTepil, ToAl K B Bep-
XiB’1 MuMaHy Koe(]imieHT Kopesiii OyB mo3u-
tuBHIM (r=0,24) i 3HWKEHHS KiJIbKOCTI OakTe-
piii MOB’s3aHO 3 BIUIMBOM DPIiYKOBHX BOJ, SKi
MaloTh TIOPIBHSHO HU3KY €JICKTPONPOBIAHICTH
1 KUTbKIiCTh OakTtepiii. Cepenm OloreHHUX ee-
MEHTIB TO3WUTHBHHN 3B’SI30K BHUABIEHO MIiX
0aKTEepIOTIAHKTOHOM 1 3araibHuM (hocdopom
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(r=0,28), mo CBIQYUTH TPO CTUMYJIOOUIi
BILIMB CIIONYK (hochopy Ha PO3BUTOK OakTepiit
B nuMaHi. [IpoTe 0cOONMBO TiCHWIA TO3UTHB-
HUW 3B 30K YHCETLHICTH OaKTEPiOIIaHKTOHY
nposiBisia 3 xaopodinom a (r=0,78) i deodi-
trHOM (1=0,73), 3HaYEHHS SKUX XapaKTepu3y-
I0Th OioMacy (ITOIUIAHKTOHY, IO CBIiIYHTH
npo Te, mo y JHiCTPOBCHKOMY JIMMaHi came
(bITOTUIAHKTOH € OCHOBHUM JKEPEJIOM 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 MNapameTpiB IUIs OLIHKU
piBHS eBTpodikaIii 3a KareropisMu TpohHOCTI
Box (Bim Me30TpoHUX [0 TinepTpodHuX)
(Tabmn. 2).
Tabuuus 1

KoediunienTn kopeasinii ynceabHOCTi 0aKTepioMIaHKTOHY 3 HapaMeTpaMH BOJHOI'0 cepeIoBHINA
JuicTpoBcskoro Jumany B 2003-2018 pp.

IMapametp YBech Hinsinka /IHicTpOBCHKOr0 JUMaHy
JUMaH Bepxin’s Cepenuna Ilonusss
ITpo3zopicTh -0,45** -0,52** -0,37*%* -0,44**
EnexTponpoBiiHICTh -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
A3OT HITpaTHHIA -0,20 -0,19 -0,25* -0,12
A30T 3arajapbHui -0,02 -0,12 0,07 -0,06
dochop 3arajabHU 0,28* 0,21* 0,33** 0,40**
dochatu -0,02 -0,08 0,16 0,48
Xopodin a 0,78** 0,75** 0,79** 0,79**
DeodituH a 0,73** 0,63** 0,72** 0,83**
ITpumitka. PiBens 3naunmocti: ** — 0,001; * — 0,01
Taoauus 2

CepenHi 3HaUeHHS MapaMeTPiB BOJHOIO cepeloBHIa [IHICTPOBCHKOI0 JUMAHY
npu pi3Hii TpodHOCTI BOI BU3HAYEHOI 110 XJIOpodiny a

[oxka3nuk Tpodiunmii craryc Boa
Me30Tpo(Hi eBTpodHi rineprpodmi
Xaopodix a, MK/ 5,40 16,44 52,81
Biomaca ¢iTormraHKToHY, MT/JT 3,13 16,92 57,03
®DeodiTHH, MKT/I 4,04 11,34 31,68
®DeoditH, % 42,71 39,65 35,30
Dochop pocdaris, MrP/n 0,07 0,04 0,03
A3oT HiTpaTHHA, MTN/1 0,46 0,24 0,13
Asor 3aranpHui, MrN/a 1,64 1,50 1,70
®dochop 3aranpHuil, MrP/n 0,10 0,10 0,15
BakTepioliaHKTOH, 10° k/mn 5,01 7,00 12,96

AHanmiz gaHuxX TaOiMui 2 IoOKasas, IO
KOHIIEHTpalisa XJopoduly a B TrineprpodHUX
Bomax JIHICTPOBCHLKOIO JIMMaHy B CEPEIHBOMY
MIEPEBHUILLYE HOro BMICT B ME30TPO(PHHX BOJAX B
10 pasiB, a Oiomaca (hITOIUIAHKTOHY 301IbIIYETH-
¢ B 18 pasiB. 3a Hux e YMOB BMICT (heO(hiTHHY
3pocTae B 8 pasiB, a HOro BIACOTKOBMII BMICT B
(biTormnaHKTOHI rinmepTpodHUX Boj ctae Ha 7 %
HIDKYE, HIK B ME30TPO(MHUX BOAAX. SHIDKCHHS
BITHOCHOT'O BMICTY (peo(iTUHY MpU BEIMKIH Ki-
JIBKOCTI BOJIOPOCTEH € BU3HAHUM siBuIieM [13] i
BiIOYBa€ThCS 32 paXyHOK IMPUCYTHOCTI B (iTOTI-
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JIAHKTOHI JKMTTE3JATHNX aKTUBHUX KIITHH. BHa-
CHIJTIOK aKTUBHOTO (PYHKIIOHYBAaHHS (DITOTUIAHK-
TOHY B TinepTpo(HUX yMOBAaX CIIOCTEPIra€ThCs
3HIDKEHHST KOHIIEHTpalli OlOreHHHX €JIEMEHTIB.
IIpu npomy cepenHe 3HayeHHs docdaTiB B rime-
pTpohHUX BOJAX CTa€ B 2 pa3H HIDKYUM HIXK B
Me30TpohHUX, a KOHIIEHTpaLlisd HITPATIiB 3a LHX
YMOB 3HIKYETBCS B 3,5 pasu. B 3B’s3ky 3 mupm
KOHIIeHTpaIlis (GocdaTis 1 HITpaTIB B rinepTpod-
HHX BOJAX 3 MaKCHMMAaJbHHUMH 3HAYEHHSIMH O10-
Macu (DITOIUIAHKTOHY 1 XJIOpOhiIy a BiANOBIga-
FOTh CTAaTyCy ME30TPO(PHHUX 1 OJIroTpoHUX BOJI



Jloouna ma oosxinns. Ipobnemu neoexonoeii. Bun.31, 2019

[9]. Bmict 3araibHoro a3ory 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 BOJI.
Haii0inpmn HaOmKeHy 10 XJopodity a
XapaKTEPUCTHKY TPO(MHOCTI BOJ JAIOTH 3HAYCH-
HS YHCENTFHOCTI OakTepioIIaHKTOHy. B rimepr-
podHHX BOAax KUIBKICTH OakTepiil 3pocrana Imo
MOPIBHSHHIO 3 ME30TPOoHHUMH BomamMu B 2,6
pasu. OfHAK TPH KOHLEHTPAISIX XJIopodiny a
5,40+1,60 MKT/;m, 10 BIAMIOBIIAIOTE ME30TPOd-

9
KJ1/71
Now
S
I

BakrepiormmaHkToH, 10
—
o
L

O T T T T T

HEM BozaM [12], urcenpHICTh OaKTePiOIIaHKTO-
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
JaHHUX MO XJOpodiny i po3paxyHOK cepeHiX s
KOXKHHUX JICCSITH 3HAuYeHb. PerpeciiiHuii 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 — 3MiHH YHCETBHOCTI OAKTEPIOIUIAHKTOHY B 3aJICKHOCTI B/l KOHIIGHTpAII1 X10podiny a
B J[HicTpOBCHKOMY JIMMaHi

OtpuMaHuii perpeciiiHuii  B3a€MO3B’s-
30K umcenbHOCTI Gakrepiomankrony (Ub, 10°
KJ1/JT) 3 KOHIIeHTpauier xiaopodiry a (C, MKr/i)
omcyetbest piBHSHHSAM (1) 3 KoedilieHTOM Jie-
TepMiHaIli R’= 0,94, mo CcBIMYATH MPAKTUIHO
o X PYHKIIOHATEHY 3aJIE)KHICTb.

Yb=0,17*C+3,95 (€H)
AHaniz 0TpuMaHoOi 3aJEeKHOCTI B MeXax
KOHIIEHTpaLii xyopodiny a Bix 2,5 1 BuIe noka-
3ye, mio criBBigHomenus C/Ub 3pocrae Bix 0,5
B ME30TPOGHMX BOJAX JI0 3HAYCHb OLIBIIMX, 5K
5,0 — B rinmeprpodHux (Tadm. 3). YV mpaxrtuii Ha-

IIMX CHOCTEPEKEHh MPH ME30TpOHHOMY CTaHi
BOJI, OLIIHEHOMY I10 KOHIICHTpaIlii Xyopodity a
[9], mocuth wacto (36 % crocTepekeHb) BU3HA-
Yajacsi YHCENIbHICTh OaKTepill, sika MepeBUIILy-
BaJia 3HAUCHHS, PO3paxoBaHi 3a (Gopmynow |
[0 KOHIIEHTpaIlil XJIopodiny a, SKuil 0JHO3HA-
YHO XapaKTepU3ye OPraHiuyHy PEUYOBHHY aBTOX-
TOHHOT'O IOXOJIKEHHS BiJl MPOAYKyBaHHS (iTo-
[UTAHKTOHY, 110, HA HAIIly JYMKY, CBIAYUTH IPO
HasBHICTh JIOJIATKOBOI KIJIBKOCTI OpraHi4HOl
PEYOBHHHU AJOXTOHHOTO (HE (hiTOIUIAHKTOHHO-
r0) MOXOJDKEHHs. B 3B’3Ky 3 MM MOXKHA 3pO-
OUTH BUCHOBOK, 1110 SIKILIO CITIBBIHOIIEHHS

Taéauus 3

JlaHi po3paxyHKy 4HCeIbHOCTI 6aKkTepiomiankToHy no ¢popmy.i (1) i cniignomenns: C/Ub
npu pisHii TpodHOCTI Boa, BU3HAYEHOI 0 XJ10podiay a [9]

IMoxa3znuk Tpodgiunnii craryc Boa
Me30TpoHi eBTpo(Hi rineprpo¢Hi
Xnopodin a, MKr/i 2,5-8,0 8,0-25,0 25,0-155,0
BakTepioiaHKTOH, 10° kn/n 4,453 5,3-8,2 8,2-30,3
Cuissignomennsa C/Ub 0,6-15 1,5-3,0 3,0-5,1
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C/Yb crae MeHIINM, HIXK HaBEAEHO B TaOJHLI 3
JUTS BIITIOBIIHUX KOHIIGHTpAIlill Xiopodiny a,
[Ie CBIAYUTH MPO JONATKOBE 3a0pyAHEHHS BOI
OPraHiYHOK PEYOBHHOIO AHTPOIIOIEHHOTO II0-
XOMKeHHSI a00 HAJXOMKEHHS BTOPHUHHOTO 3a-
OpyIHEHHST BOJ| OpPraHIYHOI pPCYOBHUHOI 3
JIOHHUX BIAKJIaICHbB.

To6to cniBBigHomenns C/Yb moxHa on-
HO3HAYHO BUKOPUCTOBYBATH 1 SIKOCTI IHMKATOPa
HAsBHOCTI OPTaHigHOI PEYOBHHU aJOXTOHHOTO
Ta AHTPOIOTEHHOTO TOXOJDKCHHS, X04Ya ISt
OUTBIII JICTAJTBHOTO BUBYCHHS IHOTO IIPOIICCY
Tpeba OJHOYACHO 3 BHBUYCHHIM OaKTEpiOILIaHK-
TOHY Ta xJopodiry a 6ymo 6u mo0pe mpoBecTH
IHCTpYMEHTaJIbHE BH3HAYCHHS PO3YMHEHHX Ta
3aBHCIUX (DOPM OpraHivHOI PEYOBHHH.

IopiBHAHHA KUIBKICHHX XapaKTEPUCTHK
0aKTepiomIaHKTOHY JIHICTPOBCHKOTO JHMMaHy 3
IHIIMMU ekocucTeMamu Oaceiiny Huxaboro [IHi-
CTpa TOKa3aJio, 0 B CyYaCHMX YMOBaX MIKpoOi-
OJIOTIYHI TTapaMeTpy JIMMaHy ON3bKi 0 THX, IO
crioctepiralotecsi B o3epax Ceune i Tymopoo
[14]. OnHak yncenbHICTH GakTepiii B IMMaHi 3Ha-
YHO TIEPEBUIILYE iX BMICT B 03. bire i B Kyuypran-
cbkoMy BogziocxoBuite [15]. Ipu 1iboMy KiTbKicTh

OaxTepili B JIMMaHi BUSIBUIIACS Maibke B 2 pasu
HIDKYOIO, HiX B 03. [TyTpino [14].

3icTaBNeHHS] OTPUMAHUX HAMH pe3yibTa-
TIB 3 PETPOCTIEKTHMBHUMH [aHUMH, SKi Oynm
OIMyOJTiKOBaHI HAMpPUKIHII MHHYJIOTO CTONITTS
[10] mokasaso, 1o B JiTHIH nepiog 1985 i 1986
pp. cepedHi 3HAYCHHS YHCENLHOCTI OaKTepiomn-
JIAHKTOHY JIHICTpOBCHKOTO JIuMaHy Oyiu On3b-
Ki JT0 3Ha4€Hb OCTaHHI BOCBMH POKiB. OfHaK B
mitHi mepion 1987 p. mocmigauky (ikCyBaIn
mK umcensHocTi Gakrepiit (23,80-10° /),
SIKMH CITIBIIA/IaB 3 IHTEHCUBHUM PO3BUTKOM MiK-
poBogopocTeid. B Hammmx qocimKeH X Mo i0He
SIBUIIIE PI3KOTO 30LIBIIEHHS YHCETbHOCTI OaKTe-
piit crioctepiranocs Biitky 2012 p., koiam cepen-
HS YHCCNIBHICTh OakTepidl mimBUIIWIacS JI0
(28,10+6,72)-10° x/mi i TIEPEBHIIMIIA MaKCH-
MYM MHHYJIOTO CTOMITTS. Biamitumo, mo 3apee-
crpoBanuii B numHi 2012 p. abcomroTHHI Mak-
CHMYyM YHCEITLHOCTI OaKTepiomIaHkToHy B J{Hic-
TPOBCHKOMY JIMMaHI OyB XapaKTepHHM TaKOX
It 3araBauX o3ep [mictpa [14] 1 Kyuypran-
ChKOro Bogocxosuina [15] i omke MoBipHO OyB
00YMOBJIEHHIA OJTHAKOBAM (DaKTOPOM.

Bucnoexu

®DopmyBaHHSI MiKPOOIOJIOTTYHOTO PEKUMY
JIHICTPOBCBKOTO ~ JIMMaHy BifOYBAa€ThCS i
BIUIMBOM HPHPOJHUX IPOLECIB MPOIYKyBaHHS
OpraHiyHOi pedoBHHM 1 (haKTOpiB aHTPOIOTEH-
HOTO 3a0py/AHEHHS, sIKi HAWOLIBII CHUIIBHO TPO-
SIBJISIFOTBCSL B CEPEITHIN 1 MBJICHHIN YacTHHI JIK-
Many. JlaHi OCIHiKeHb 32 MIiCTHAIATHPITHAN
nepiox (2003-2018 pp.) A03BONWIM BHUSBHTH
TEHJICHIIIFO 30UIBIICHHS KUIBKOCTI OakTepid y
OCTaHHI BiCIM pOKiB 1 3pocTaHHS TPOQiYHOro
cTaTycy BOA Bijl HOJITPOQHOIO B JiTHI MEpioan
2003-2005, 2007-2009 i 2015-2016 pp. no Ti-
neprpodHoro B 2011-2014 pp. 1 2017-2018 pp.
B nunni 2012 p. BU3HaYeHa MakcuMaibHa 3a BCi
POKH CIIOCTEPESIKEHD YHMCEIIbHICTh OaKTepil, siKa
TIEPEBUIIIIIA TTiK YHCETBHOCTI y KiHIlI MHUHYJIOTO
cromitra. Cepell KOHTPOJIBLOBAaHMX IapaMeTpiB
BOJIHOTO CEpE/IOBUINA, YHCENBHICTh OakTepion-
JIAHKTOHY, TIOPS 3 XJIOPOQIIOM a, HAWOLIbII
peaylicTiyHO  BifoOpakye 3MiHM Tpo(idHOro
craHy BoA J{HICTPOBCHKOIO JMMaHy, IPH [IbOMY

MOKA3HUK OaKTEepiOMIaHKTOHY HE3aMiHHUH TPH
IHIMKaIll 3a0pyTHEHHsI BOJl OPraHIYHOI pPevo-
BHHOIO aHTPOIIOI€HHOTO MOXO/DKEHHs. BinkpuTa
HAM{ TIPaKTHYHO (DYHKIIIOHAJBHA 3aJIeXKHICTD
YHCENTLHOCTI OAaKTEPIOIUIAHKTOHY BiJI KOHIICHT-
patii xJopodiny a 103B0oJIsIE HAM CTBEPDKYBATH,
mo criBBigHOmenHs: C/Yb MoXHa BUKOPHCTO-
BYBATH 1 SIKOCTI iHIMKATOpa HAsIBHOCTI OpraHiv-
HOI PEYOBHHH aJIOXTOHHOT'O Ta aHTPOIIOTEHHOTO
MTOXOJ/KEHHS, TOOTO OIIHIOBAaTH CTYIIEHb 3a0py-
JHEHHS BOIOWMH OpraHiYHUMH PEYOBHHAMH.

Hocmimkenass BUkoHaHO B pamkax HJIP
«Bu3HaunTy mKepena i posib a30THOTO HaBaH-
TaXEHHA B eBTpodikalii BOJHHX EKOCHCTEM
Hwxasoro uictpy 1 YopHoro mMopsi», sikuid (i-
HaHCYyeTbCsi MIHICTEpPCTBOM OCBITH 1 HayKd
VYkpainn y 2017-2019 rr.

ABTOpM BHUCIIOBIIOIOTH CBOIO  TOJSIKY
criBpoOiTHukam PIIIMEJlT OHYVY im. L. 1. Meu-
HHKOBa 3a JIOTIOMOTY Y MpOBEIEeHHI BinOopiB
3pa3KiB Ta NPOBEJCHHI CYITyTHIX CIIOCTEPEKEHb.
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