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YIPYIIOBAHHA NOHHNX BE3XPEBETHUX
KUIIMCBKOI JEIbTU JYHAIO!

Ha ocHosi nodibrocmi 61008020 cknady onucano yepynosanus pisnux 6iomonie 6o-
dotim, sodomoxie ma ysmop st Kiniticoxoi denvmu [Jynat. Iloxazano, wio nepesaxcro ¢gisio-
HOMIKY yepynoeanv 0oHHUX Oesxpebemuux ma iepapxito ixwvoi opeanizauyii 6 Kiniticokiii
denvmi [lynaro 00ymoemnioe daxmop cononocmi 600, opmyouu 06 €OHAHI yepynosanus, 6
MeHUIOMY CIYneHi — Mmunu SpyHmie ma 800HUX 06’ €kmis, popmyouu ixHi cknadosi. Pose-
JIAMYMO pisHi iepapxiunoi opeanizauii: HUXHULl cknadarme mMo3aidHo pO3mMAaulosai 6
PIBHOMUNHUX B00HUX 00 €EKMAX HA PI3HUX MUNAX SPYHMIE NePEUHHI YepynosaHHs, HA-
cmynnuil — 06’ €OHaMi YePyNnosanHs, Po3n06cro0eHi Ha PI3HUX MUNAX SPYHINIE Y NPICHUX
abo cononysamux 600HUX 00 €Kmax, suwuii — yepynosanns Kiniticokozo pyxasa ma denv-
mu Oynato 3azanom. Iloxasano, uyo ouckpemuicmo ma KOHMUHYANbHICb Y2PYNOBaHb 6
denvmi 3a6e3neuyomv NPicHOBOOHI MA CONIOHYBAMOB00HI BUIU.

Kniouosi cnosa: 0oni 6e3xpebemui, 00MiHy104i 6UOU, MUN SPYHINY, CONOHICTND, 600HI
06’exmu Kiniticokoi denvmu JJynaio.

DopmyBaHHA CTPYKTYpU OYAb-AKOTO 6i0JIOTiYHOTO YIPYIIOBAaHHS, i, 30K-
peMa, TOHHUX 6e3XxpebeTHIX, BiOyBa€eTbCs B TICHMX B3a€EMO3B A3KaX 3 pi3HU-
MM 32 MacIITaboM fiii YMHHMKaMU 30BHIIIHbOTO cepeoBuia [13]. Teomoriuni
Ta FifIpO/IOTiYHi YMOBY BIUIMBAIOTD Ha CK/IaJ] yTPYIIOBaHb HaI01/IbIIIOr0 MacII-
Taly (HanpuKIaz, eKOperiony), a TUII CyOCcTpaTy, [/IMOMHA Ta IIBUAKICTD Tedil
MAIOTh [IepIIoYeproBe 3Ha4eHHs B IXHbOMY PO3IIOJi/Ii B MeXax OKpeMoro 6a-
ceitHy [14].

'Po60Ty BUKOHAHO 3a paXyHOK OI0fpKeTHOI iporpamu «[linTpuMKa po3BuTKy Ipiopu-
TeTHUX HalpsAMiB HaykoBux gocnimxens (KITIKBK 6541230)».

I mTysaHnH s Jlamenko A.B., 3opina-Caxaposa K.€. YrpynoBanHs OHHMX Ge3xpe-
6ernux Kiniricpkoi genptu dyHato. I'idpobion. xypH. 2023. T. 59. Ne 4. C. 3—19.
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IToHATTA JOHHOTO YTPYNOBaHHA TICHO ITOB’A3aHe 3 IOHATTAM 6i0ToTI, sKe
ML, SK i HonepefHi gocmigHuky [12, 22], po3yMieMo K CBOEPigHY OIIIHKY [HA
3 YMOBHO OfHOPiiHUM (i3MKO-XiMiYHUM cepefioBUIeM (CONIOHICTD, CyOCTparT,
riffpouHaMiKa, TeMIepaTypHuil pexxuM i T. iH.) i BigmoBiguumMu 6iomoriqan-
MU 0cOOMMBOCTAMN. I]e MOHATTS € OCHOBHMM TPV BUKOPUCTaHHI 6i0TOMIYHO-
ro MigXOoAy, 3TifHO 3 AKUM SIK OfIHE YTPYNOBaHHA PO3I/IANAIOTbCA BUAY, 1O
aJlaliTOBaHi JI0 XXWUTTA 3a IeBHMX YMOB iCHyBaHH (B IeBHOMY 6ioromi) [4]. 3a
iHIIOM0 KOHIeNIIi€0 — 6ioreHOTIYHOTO Migxony [1—3, 23, 24] — 6ioTon Bu3-
HAYa€TbCA K MiCl[eiCHyBaHHS KOMIUIEKCY BUJIB, TOB’A3aHNX 200 CIIIbBHUMMU
ToMiHaHTaMI, a60 CIIIIBHUM BULOBUM CK/IAOM.

bionenoTruHmit mifxin 7o BUBYEHHA JOHHMX yrpynoBanb Kinilicbkoi me-
nbty JlyHato Briepiue 3actocoByBas I0.M. MapkoBcbkuit [7], skuit Ha akBa-
TOPifAX Je/IbTM Ta Y3MOpP s 3a JOMiHYBaHHSM IIeBHMX BUAIB BUAIINB 16 yrpy-
IIOBaHb i B IOJa/IbIIIOMY IIPOBIB aHaIi3 iXHbOI eKos1oriuHOi (6ioTOmiYHOI) IpN-
ypodeHocTi. Inmmi jocniguuky foHHMX 6esxpedernnx Kinmijicbkoi genbtu go
BU/JIi/IEHHs JOHHUX YTPYIIOBaHb 3aCTOCOBYBA/IM [IePEBAXXHO OiOTOMIYHMIT Tifi-
Xifi, pO3I/IAfaIOYM YIPYIOBaHHA K HAaCe/IeHH: Pi3HUX cybcTpartiB (Myu, mic-
KM, IIHM Ta IXHi KOMOiHaIlill) B pisHOTUITHUX BOJHUX 00 €KTax abo ixHix yac-
TuHax. [lo Toro X, 3a MuHYyi Maibke 70 pokiB micna pocnimpkens 10.M. Map-
KOBCBKOTO [7] OHHI yrpynoBaHHs 6e3xpebeTHuX noHusss [lynato B Ykpaini
Ha piBHI BUJOBOTO CKJIafly He PO3I/IAA/IN, OIIMCH ITepeBaXKHO OY/I0 IIPOBEIEHO
Ha piBHi Be/MKMX TaKCOHiB (pomuH, psAis, kmacis) [5, 8, 10, 15—17, 19—21].
ITo3a yBaroo BOCIipKeHb 3a/IMIIVJINACH i TUTAHHA OO0 3B 53Ky YTPYIIOBaHb
pisHMX 6ioTomiB membTM i HaBaroMilIVMX YMHHMKM IXHBOTO (POPMYBaHHA.
Omnuc yrpynoBaHb HOHHMX 6e3XxpeOeTHUX HailbiIbII pO3NOBCIOKEHNX 6i0-
TOIIB BOZIOJIM, BOJOTOKIB Ta y3mop s Kimiiicbkoi fenbru [JlyHaro Ta aHami3
OCHOBHIX YMHHIKIB CEepeTOBMUIIIA, AKi 3yMOB/IIOIOTD iXHE POPMYBaHHA, CTA/IN
METOI0 11i€l POOOTHL.

Marepian i MeTOgMKa JOCITiI)KEHDb

HocnimxeHHa nposefieHi Bupoposx 2007—2019 pp. y BogoiimMax, BOJo-
TOKax Ta Ha y3Mop'i Kimiiicbkoi menpru [lyHaro. BopmoiiMu BuBYamu B3ZOBX
TPAHCEKT Bifl MOpA 10 BepluMH, pykasu bucrpmit, Bocrounnit ta Iluranka
MOCIiIPKYBa/IN Ha AIAHKAX BUTOKY Ta rupia, Kinificbknit pykas — nmiie 6ina
M. Bunkose, CrapocTaMOymbChbKiit pyKaB — Ha Ji/ITHKaX BUIIIE i HUOK4Ye BUTO-
Ky pykasa bucrpuii, O4akiBcbKuit pykaB — Ha Miclii Biframyxenns Big Kiniii-
CHKOTO PYKaBa 10 posrairy>KeHH:A Ha pykasu [Ipopsa ta Iloraniscpkuit, binro-
POJICHKMII PYKaB — HIDK4Ye M. BusikoBe Ta B MicIi posrany>keHHs Ha EPUKU [0
COJIOHYBAaTOBOJHMX 3aTOK. Ha y3Mop’i mocifpKyBanm puersi o cOMoHyBa-
TOBOJHNUX 3aTOK AUIsAHKM JKeOpusHcpKol OYXTH, a TaKOXX aKBaToOpii mepef
rupiramMu pyKasis buctpuit, Bocrounmit, BKIrogarouy migxifHmiT kKaHa r6o-
KOBOZHOTO cygHOBOTrO X0y HdyHait — Yopue mope (IIK I'CX). 3aranom poc-
mimpKeHo 37 cTaHLiil criocTepexxeHs (puc. 1).

360py [OHHUX Oe3XpeOeTHNX BMKOHAHI 3a 3ara/IbHOIPUIHATUMMU Tifi-
pobionoriunnmy Metoaykamu [6]. B pykaBax mpo6u BifOupanmu nepeBaxHo B

4 ISSN 0375-8990. Gidrobiologiceskij Zurnal. 2023. 59(4)



Yepynosanns donnux 6esxpebemnux Kiniticoxoi denvmu Jynaro

Kebpuancpka
6yxTa

S
=
X
A
(5]
=8
o
o
=]
=
=

.=

[4a}

Yopue mope

Puc. 1. Kapra-cxema Kiniiicbkoi genptu [lyHato: ¢ — cranuii Binbopy mpob goHHMX 6es-
XpebeTHUX

npubepexxHin 30Hi. Tun fOHHYX BigkIaiB BU3Ha4Yaay BidyanbHO. COMTOHICTD
BOJIM BUMipIoBa/u 3a fonoMororw Kougykromerpa HANNA HI 9835.

Omnuc yrpynoBaHb 3/JifiCHIOBa/IM HA OCHOBI BIJOBOTO CK/IaJy JJOHHMX 6e3-
xpebeTHNX, BifliOpaHNX 3 OJTHAKOBUX 0iOTOIIB OKPEMIUX BOTHIX 00’ €KTIB Ipo-
TATOM JI€Ki/IbKOX BereTalliifiHMNX ce30HiB. Taki yrpynoBaHHA MU BBaXKa/n 1ep-
BUHHJMMU, TAKVMI, 110 HACEJIAITH 6I0TOIM B MEXKaX IIEBHOTO BOJHOIO 00 €K-
Ty. Y HallloMy BUIIQJIKy X 0OYMOB/IIOB/IY TPV OCHOBHI XapaKTePUCTUKI: TUI
cybcrpaty (umcti mickm, 3aMysieHi MicKy, cipi My/u, YOpHi My/u), COOHICTD
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Boayu (110 3MiHIOBa/sach BiJ| TIMTOTA/IMHHUX O OITO-Me30TaIMHHUX BOJ) Ta
TUII BOJHOTO 00’€KTY (IIPiCHOBOJIHI 3aTOKM, COTTOHYBaTOBOIHI 3aTOKM, BOJO-
TOKM (IpicHOBOAHI) Ta y3Mop's (comoHyBaToBOAHE)). Y OiNbLIOCTi BOJHUX
00’eKTiB (BCi COMOHYBAaTOBOJHI 3aTOKM, NpicHOBOAHI 3aTokM bucrpuit Kyr,
[Totanis Kyr, lemtokiB Kyt, pykaBu Bocrounmit ta buctpmuii, a Takox ys-
MoOp’s1) iCHye fieKinbka 6ioTomiB JOHHUX Oe3xpebeTHMX, IpoTe B pykasax Ki-
niicpkuit, binmropopcpkmit, OvakiBcpknmit i CTapocTaMOy/IbChbKUIT HAMM J{OC-
TIPKEHO 110 OfHOMY b6ioTomy.

YrpynoBaHH: HasuBa/Iy 3a JOMiHYIOUMMM BUJaMu 3a 9ncenbHicTo (N) Ta
6iomacoro (B) 3 ypaxyBaHHAM IXHbOTO TparssHHA (p). JomiHaHTOM 3a uu-
Ce/IbHICTIO BBXA/IM BUJ| 3 MAKCUMA/IbHVIM 3HaUYeHHAM pN, a 3a 6iomacoo — 3
MaKCUMa/IbHIM 3Ha4eHHA pB. SIKIIo 3a 4McebHICTIO Ta 610Maco0 TOMiHyBaB
OJIVH BUJ, JIOTO BKa3yBajyu OfVH pa3. B Ha3Bi yrpynoBaHHA 3a3Ha4YaIy XapaK-
TEPYICTUKY IXHBOTO 610TOIY, SK-OT: TUII JJOHHUX Bi/JK/TaJliB Ta COTTOHICTb BOJ.

BusHaveHH: MOAiIOHOCTI BUOBOTO CK/IA/ly YTPYIIOBAaHb Ta aHAII3 iCHYBaH-
H 3araJbHMX, CHUIPHUX KIacTepiB, TOOTO YacTMH OJHOTO YIPYIIOBAaHHS B
pisHux 6ioromax (BOgHMX 00’€KTaX, YaCTMHAX JIe/NbTI), BUSHAYAIIM 32 iH/IEK-
com bpes-Keprica [11, 25] Ta K1acTepHUM aHa/Ii30M OTPYIMAHUX Pe3y/IbTaTiB 3
Miporo BificTaHi 3a MeTOIOM CepeIHbOTO 3B’ 3Ky [9]. AHanis nmopibHOCTI IIpO-
BOAWIN 3 BUKOPUCTaHHAM IIpOrpaMHoro makery Biodiversity Pro 2.0.

HomeHKIaTypy ZOHHUX OpraHi3MiB 6y/10 y3TOXKeHO 3a loroMororo Bee-
CBITHBOTO PEECTPY MOPCHKUX BUJIB [26].

PesynbTaTi mocnigKeHb

3aranoM Ha 37 JOCHIKEHMX CTaHLiAX Y 16 BOOHMX 00’€KTaxX YOTMPHOX
TUIIB (IIPiCHOBO/HI 3aTOKM, COJTIOHYBAaTOBOHI 3aTOKY, BOJOTOKM Ta Y3MOP 51),
3a MO€IHAHHAM XapaKTepPUCTUK CyOCTpaTiB, COMIOHOCTI Ta Tedwii, HAMU BHU-
fliIeHo i gocikeHo 25 6i0ToIiB, AKi 3ace/IAI0Th IepBUHHI yTPyIIOBaHHA JIOH-
Hux GesxpebeTHux. [XHill mepeik Ta noKanisaiis y BogHux 06’ekrax Kimiit-
CBKOI [Ie/IbTU HaBeZeHi B Tabmuii 1.

BogmoiiMu Bifjpi3HAIOTbCSA CTyIIeHeM BIUIMBY IIPIiCHUX BOJ, pyKaBa abo co-
JIOHMX BOJ, Mopsi. Micuis mepexofly cOOHYBaTOBOJHNUX 3aTOK B y3MOp s Xa-
PaKTepU3yIOTbCA NEPEBAXKAHHAM YMCTUX ITiCKiB Ta MiiJJal0ThCsA MPUIINBHO-
BifIIMBHIN AMHaMili Mopcbkux Boj. IloMmipHuUiT BIIMB IpicCHUX BOJ Bif-
MiYa€eTbCA B CepelHiil i BepxHii yacTuHax 3aToku bagixa Kyt (puc. 2). Ju-
HaMIiYHUI PeXXUM COMOHOCTI XapaKTepHMUI [/IA LIeHTPAIbHOIL NiITHKM 3aTOKI
Cononnii Kyr, o nignajgae nepeMiHHOMY BIUIMBY IIPiCHUX BOJ, pyKaBa binro-
POICHKUII 3a/IE)KHO BiJf 10T0 BOJHOCTI Ta COJTOHMUX MOPCBKMX BOZ, 0COOINBO
iHTEHCMBHOMY i/l Yac BiTpoBMX HaroHiB. 3aToku bucrpmit Kyt, Iloranis Kyr
ta JemokiB Kyt 31e6i1b110oro xapakTeprsyBannch rilo-oJiroraTnHHicTIo, 3a-
ToKa AHaHbKiH KyT — rinoranmusicrio, 3atokn bagika Kyt i Cononmuii Kyr, a
TaKOXX BepIINHa Ta cepeuHa 3aToku [1Tabomn Kyt — oniro-mesoranmHuHicTio,
npuMopceKi ginsguku 3atoku [lla6om Kyr — mesoranmunictio. Bogorokn ae-
JIbTU TIepeBaXKHO HajIeXXa/IM JI0 TillOTaIMHHMX BOJ], He3HAaYHe IIiIBUIIeHHs CO-
JIOHOCTI O HVDKHIX MEX OJIIrOTa/JIMHHOI 30HM CIIOCTEpiraay B IMpJi pyKaBa
Buctpuir. Ha ysmop’i BUpi3HAIOTbCA ABi BifIMiHHI 3a pe>XXMMOM COJIOHOCTi

6 ISSN 0375-8990. Gidrobiologiceskij Zurnal. 2023. 59(4)



Yepynosanns donnux 6esxpebemnux Kiniticoxoi denvmu Jynaro

Tabnuus 1

ITepBuHHI yrpynoBaHHA JOHHUX O6e3XpeOeTHUX Ta IXH TOKami3alis y BOGHUX

06’exrax Kiniitcpkoi genpru [JyHaro

Nen/m Yrpynosanns Jlokanisanis
IIpicHOBOJHI 3aTOKK

1 Limnodrilus sp. 3aMy/ieHuX HicKiB rino-onirorannuuux sog | bucrpnmit Kyt

2 |Limnodrilus sp. + Corbicula fluminea cipux mynis Buctpuit Kyt
riMo-oMiroraJIMHHUX BOJ,

3 |Limnodrilus sp. + Viviparus viviparus cipux Myis IToramnis Kyt
TiIT0-0/MiroTa/IMHHNUX BOJ,

4 |Limnodrilus sp. YOpHMX MY/TiB IiI10-0/iroraTMHHNX BOJ IToTamis Kyt

5 Limnodrilus sp. cipux My/IiB rifo-oJiroraluHHNX BOJ, Nentoxis Kyt

6  |Limnodrilus sp. 4OpHUX MY/IiB TillO-0/iroralMHHMX BOJ Tlemoxis Kyt

7 Limnodrilus sp. 90pHUX MY/IiB TilIOTa/IMHHUX BOZ Amnanbkin Kyt

CooHyBaTOBOJHI 3aTOKU

8 Paranais litoralis + Gammarus aequicauda auctux mickis | bagika Kyr
OJIir0-Me30TaJIMHHUX BOJ,

9 Corophium volutator + Hediste diversicolor samynennx Bagika Kyt
MiCKiB OJIiro-Me30Ta/IMHHUX BOJI

10 | Limnodrilus sp.+ Hediste diversicolor cipux mynis oniro-me- | Bagika Kyt
30TaIMHHNUX BOJ

11 | Corophium volutator samyneHux mickis oniro-mesoranmut- | Comonuit Kyr
HIX BOJI

12 | Corophium volutator cipux myniB oniro-mesorannuuux Bog, | Comonuii Kyt

13 | Corophium volutator samynenux mickis mesoramuuuux Boj| | Illa6om Kyt

14 | Corophium volutator + Hediste diversicolor cipux myis [Ta6our Kyt
OJIir0-Me30TaJINHHUX BOJ,

Pykasu

15 | Limnodrilus sp. + Lithoglyphus naticoides cipux mysnis rino- | Kiniicoxuit
Ta/IMHHYX BOJ

16  |Limnodrilus sp. + Microcolpia daudebartii cipux mynis binroponcpKuit
TinmoTrajMHANX BOJT

17 | Limnodrilus sp. + Lithoglyphus naticoides cipux mymniB rino- | O9akiBcbKui
TQ/IVHHVX BOJ

18 |Limnodrilus sp. + Esperiana esperi cipux mysiB rinoramnu- | Crapocram-
HIX BOJI 6ynbChKUIA

19 | Limnodrilus sp. + Esperiana esperi 3aMy/IeHUX IiCKiB bucrpwnit

rilo-oMiroraJMHHUX BOJ,
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IIpooosscenns mab. 1

Nen/m Yrpynosanns Jlokanisanis

20 | Limnodrilus sp. + Lithoglyphus naticoides cipyux MyniB rino- | bucrpmit
TQ/IVHHVIX BOJ

21 | Limnodrilus sp. + Lithoglyphus naticoides samyneunx mickis | Boctounnit
rinorajJiImHHUX BOJ,

22 | Limnodrilus sp. + Lithoglyphus naticoides cipux mynis rino- | Boctounnii
TQ/IVHHVIX BOJ

23 |Limnodrilus sp. + Esperiana esperi cipux mynis rimoranus- | ITuranka

HIX BOJI
Yamop’s
24 | Corophium volutator ducTux mickiB oniro-mesoramuanx | KebpusHcbka
BOZ 6yxTa
25 | Euxinia maeotica 4ncTHX MiCKiB Till0-Me30TaTMHHNX BOJ [Tepenrupnose
y3Mop’s

TiMSHKN: MiIKOBOA S >Ke6pM;1HCI)Ko'1' 6YXTI/I, Jle CO/IOHICTD BiJITIOBia€ OIiro-
Me30Ta/IIHHUM BOJIaM, Ta IepeArnpIoBe Y3MOp 4 3 Iill0-Me30Ta/IMHHIMMI BO-
JlaMM, JYHAMiKa AKUX 3a/IeKUTh Bifi BOGHOCTI JlyHar0, 3SMEHIIYI04MCh TP BO-
TOIILIL Ta TaBOJIKAX, KO/IM B MOP€ HaXONUTh 3HaYHAa KiZIbKiCTb IIPiCHOI BOAH,
Ta 301IBIIYIOUNICh B MEXKiHb.

3aranbHe BU[0Be 6araTcTBO JOHHUX 6e3xpebeTHUX cTaHOBM/IN 218 BUAIB,
3 SIKUX TlepeBakHa Oi1bIicTh, 82 TaKCOHM — TpefcTaBHUKY Insecta, 51 By —
Annelida, 45 — Crustacea, 34 — Mollusca, 3 — Bryozoa, 2 — Porifera, 1 — Ne-
matoda. Haii6inb npepcrasieni foHHI 6e3XpebeTHMX B pyKaBax, HalIMeHIIe
BUJIIiB 3apEECTPOBAHO Ha y3MOp'1 (puc. 3), BUjoBe 6araTcTBoO B IPiCHOBOJHIX
3aTOKaxX BUABM/IOCh BULVM, HiXXK B COZIOHYBaTOBOHMX.

Y npicHOBOAHMX 3aTOKaX Ha BCiX IPYHTAX IepeBayKa/l KOMAXM, AKi B Py-
KaBax IIOCTi/fHO JIOMiHyBa/M Ha 3aMY/I€HUX IicKaX. 3a Ki/IbKiCTIO BUJiB Ha
CipuX My/aX, 3a/IeKHO BiJi BOZHOTO 00 €KTY, IepeBaxkam abo Komaxu, abo
Kinbyacti yepBu (3okpema Oligochaeta), abo 11i rpynu Oy npencraBieHi of-
HAaKOBUM BuioBMM bararctBoM. Ha mickax pisHUX AiIsIHOK y3MOp’s 3apeect-
POBaHO HaNbiIbIIY KiTbKicTb BUAIB pakonofioHux. 15 x rpymna nepeBaxxana
Hail61/1b1I 6/1M3bKMX IO MOPsI IIEPBMHHUX YIPYIIOBAaHHIX CONTOHYBAaTOBOIHUX
3aTOK. Y Hailbi/IbII ONpicCHEHNUX AITHKAX, 30KpeMa 3aToku bapgika KyT, Hesa-
JIEXKHO BiJj TUITy IPYHTY JOMiHyBaay KOMAaXV, Ha MyJIaX 3 BUIOI0 COJIOHICTIO
Boj, (3aToxu Comonmit Kyt ta [lla6om Kyr) — kinb4acti uepBnu (30kpema, Po-
lychaeta).

AmHayi3 Tabmmi 1 Mokas3ye HasABHICTb HM3KM OTHOVIMEHHNX YIPYIIOBaHb,
He 3B2)KAI0YM HAa MO3ai4HICTb IXHBOTO PO3TAllyBaHHA, Ta, HEPINKO, BilCyT-
HicTb 6e3nocepenHix rpannip. Lle yrpynosauns Limnodrilus sp. YOpHUX My-
JiB rino-osiroraaMHHMX Boj, B 3aTokax Iloramnis Kyt Ta [lemokis Kyr, yrpymo-
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Puc. 3. TakcoHOMIYHa CTPYKTypa NEPBMHHMX YIPYIIOBaHb [I/IAHOK 3 PI3HUM TUIIOM I'PYH-
Ty IPiCHOBOJHNX 3aTOK (4), COJIOHYBaTOBOJIHUX 3aTOK (0), pykaBiB (8) Ta y3Mop’s (¢) me/b-
™

BaHHA Limnodrilus sp. + Lithoglyphus naticoides cipux MyiB TimoraimHHUX
BoJi pykasiB Kiniiicbkiit, O4akiBcbKili, buctpnii Ta Bocrounnii ta yrpynosas-
HA Limnodrilus sp. + Esperiana esperi cipyx MyJIiB IillOTa/IMHHMX BOJ PyKaBiB
Crapocram6bynbcpkuii Ta Ilnranka. JIorivHO IpUITyCTUTH, IO Ile OHAKOBI yT-
PYNOBaHHs, TOKa/1i30BaHi B pi3HMX YaCTUHAX JeNbTH. [HIIi 17 yrpynoBaHb Ma-
I0Tb OCOO/IVBI Ha3BM, HE TOTOXXHI IMOMDXK CO0OI0 MOBHICTIO, XO4a IpPOCTe-
JKY€EThCs IXHs IPUYPOYEHICTD IO TUIIIB IPYHTIB Ta BOAHMX 00 €KTiB. 30KpeMa,
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B YCiX yIPYIIOBaHHAX IIPiCHOBOJHMX 3aTOK JJOMiHAHTOM 3a YMCE/IbHICTIO € Ma-
JIOLeTHKOBI yepBu Limnodrilus sp., a B COMOHYBaTOBOJJHVX 3aTOKaX IlepeBa-
xaioTb Kopodiinu Corophium volutator (Pallas) ta 6araroineTnHKOBi YepBu
Hediste diversicolor (O.F. Miiller), a Tako) 3apeecTpoBaHi MalIOIIeTHHKOBI
4yepBu Paranais litoralis (Miiller) i Limnodrilus sp. Ta 6oxomnasu Gammarus
aequicauda (Martynov). B pykaBax, sk i B IIpiCHOBOZHUX 3aTOKax, 3a 4u-
CeJIbHICTIO B yCiX yIPpyIOBaHHAX JOMiHYIOTh Ma/IOLIETUHKOBI 4epBu Limnodri-
lus sp., a 3a 6iomacoro — uepeBoHori momwocku Lithoglyphus naticoides
(C. Pfeiffer), Esperiana esperi (Férussac) ta Microcolpia daudebartii (Prevost).
B miBHiuHil, cabiie onpicHeniit yactuni yamop’st (JKebpusiHcbka 6yxra) fo-
MinyoTbh kopodiign C. volutator, a B 61711 ONpicHeHiN CXifHill mepearnp-
noBiit yacTuHi — 60komwTaBu Euxinia maeotica (Sowinsky).

Bupose 6araTcTBO BUSHaYEHUX YIPYIIOBAaHb 3MiHIOBA/IOCH B IIVPOKUX Me-
xax: Biff 19 BupiB B yrpynosausi Corophium volutator Ha YmcTuX mickax
OJIiro-Me30Ta/IMHHNX BOJ, y3Mop s fio 101 Buay — B yrpynosaHHi Limnodrilus
sp. + Lithoglyphus naticoides cipyx MyiB rioralmHHUX BOJ pyKasBa Bocrou-
Huit (puc. 3). 3 ycporo 6araTcrtBa 3apeecTpOBaHMX HOHHMX Oe3xpebeTHUX
OOMiHAaHTaMM YTPYIIOBAaHb BMABWINCH auile 11 TaKCOHIB, KpiM 3asHa4yeHUX
BUIIIE Iie IIle ABOCTY/IKOBMIT MOJIOCK uyxopinHoi dayuu Corbicula fluminea
(O. F. Muller) ta yepeBonornit momock Viviparus viviparus (Linnaeus).

IcHyBaHHA OJHOVIMEHHMX YIPYIIOBAaHb B Pi3HMX BOJHMX 00’€KTax, a Ta-
KO>X HasIBHICTDb CIIIIBHMX XapaKTepucTuk (6iotom abo JOMiHaHTH) B yIPyIIO-
BaHHAX 3 pisHMMU HasBamM (AMB. TabJ. 1) MPUIYCKAIOTh MOXKIMBICTH MO-
3aiyHOI OpraHi3allii 6i0TMYHNX CIIIBHOT JieIbTH, KOJIY CYMiCHO iCHYI0Yi BUIM
MOXXYTb NPOXXMBATK B 0I0TOIAX, PO3TAIIOBAHUX B Pi3HMX ii yacTmHax. s
HiITBEP/PKEHHA Te3! II0/I0 AVICKPETHOTO PO3TAlIyBaHHA YTPYIIOBAaHHA HaMIU
0yI10 IPOBEEHO OIIiHKY MOAIOHOCTI BUIOBOTO CKIaly 6e3XpeOeTHIUX IepBIH-
HUX YTPYIIOBAaHb Ta BUAIIEHH: K/IAacTepiB i3 3HAYYIIOK CXOXICTIO IXHBOTO
IDOHHOTO HaceneHHs (puc. 4).

Ha piBHi >50,0 % moni6HOCTi BM0BOTO CK/Iafy IEePBMHHI YyTPYHOBaHHSA
06’epHyI0TbCA B 10 rpym (kactepis) (muB. puc. 4). Ilepura (kmacrep I) yrBope-
Ha MepBMHHUMI YIPYIOBAaHHAMU 3aMy/IE€HUX IIiCKiB Ta CipuX MyJIiB 3aTOKU
[Ta6om Kyt i mpumopcbkoi yactunu 3atoku Conmonuit Kyr. Ipyry (xmacrep
II) popMyroTh IEPBUHHI YTPYHNOBaHHA 3aMy/IeHNX IiCKiB Ta CipuX MyIiB 3aTO-
ku bagixa Kyr. Tpers rpyna cdopmoBaHa Ha Me30Ta/IMHHOMY y3MOp 1 Ha 41ic-
THX ITiCKaX IPUMMOPCHKOI YaCTMHM IIi€l 3aTOKM YTPYIIOBAHHAMMU 3 JOMiHyBaH-
HsAM pakomnofibuux (kmacrep I1I).

B pykaBax fiebTy BUJi/IEHO Tpu Tpynu: yrpynoBaHH:A (xmactep VI), mo
MAIOTb CIII/IbHI JJOMiHaHTM Ta 6i0TONV; YTPYIIOBaHHA 3 Pi3HUMIU JOMiHaHTaMU
Ta 6ioTomamu (kaactep IV); a TakoXX rpyna epBUHHUX YTPYIIOBaHb PYKaBiB
Ta yrpynosanHs 3atoku bucrpuit Kyt (xmacrep VII), ki BigpisHAOTbCA Bix
IHIIMX SK 3a JOMiHaHTaMU, TaK i 3a 6i0TOIIOM.

[ITe oy TpyIy yTBOPIOIOTD YTPYIIOBAHHS MYJIiB B IPiCHOBOJIHUX 3aTOKaX
[Toramnis Kyrt, [lemokis Kyt Ta AHanbkin KyT (x1actep V) 3 joMiHyBaHHAM
MAaJIOIETVHKOBYX 4YepBiB p. Limnodrilus 3a 4MceNpHICTIO Ta MEePeBa>kHO 3a
6iomacoro.
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—._ CononysaroBoiHi

ITpicnoBonHI

Iopxi6HicTh, %

Puc. 4. KnacrepHa feHfiporpama mogi6HOCTi BUZOBOTO CK/Iafy NMEPBUHHUX yrPYIOBaHb
IDoHHMX OesxpebeTHMX: Mipa Bifictani Bpes-Keprica 3a MeTogoM cepeHbOTO 3B’I3KY: Bep-
TUKa/IbHa IITPUX IYHKTUPHA JiHiA 0o6MexXye piBeHb HMofibHOCTI yrpynosanb B 50,0 %;
IITPUX MYHKTMPHI KOMa OOMEXYIOTb K/IacTepy NEepPBMHHUX YIPyIOBaHb Ha PiBHI IO-
mi6HOCTI >50,0 %; apabcbkuMu nmudpaMy — IMepBUHHI YIPYIOBaHHA 3TiffHO Taom. 1,
puMcbKuMH 1udpamu — 06’ efHaHI IIePBUHHI YIPYIIOBAHHsT; 6/I0KM 3 IIOABITHOIO JIHIE0
— I'PyIy IPiCHOBOJHMX Ta COIOHYBATOBOJHIX YIPYIIOBaHb

Oxpemi kacrepu GopMyIOTh TepBUHHI yrpynosanusa Corophium voluta-
tor Ha CipuX MyJ/ax ojliro-me3oraJmHHMUX Boy 3aToky Conmonuit Kyt (kmacrep
VIII), Euxinia maeotica Ha YNCTUX IiCKaX Til0-Me30TaJIMHHNUX BOJ Y3MOP 'S
(kmacrep IX) ta Limnodrilus sp. + Esperiana esperi Ha 3aMyJIeHUX IicKax
rilo-osirora/ImHHNX BOJ pyKasa bucrpuit (knacrep X), mogi6HiCTb BUZOBOTO
CKJIafly SIKMX He BUABWIIA 3B A3KiB >50,0 %.

Bucoxa nopi6Hicts (>50,0 %) BMZOBOTO CK/IAAy YTPYHIOBaHb, 10 Gopmy-
10Tb K1actepu (I—VII), o3BossAe BBa)KaTy IIepBUHHI YTPYIIOBaHHS YacTMHA-
MU €JUHUX 33 BUJJOBYM CKJIa/IOM YTPYIIOBaHb BUIIOTO PiBHA, IKi MaIOTh JUCK-
peTHe POSMOBCIOJ)KEHHA Ta IOLIMPEHHA B JI€/IbTi, IXHI OCHOBHI XapaKTepu-
CTUKM HaBeZleHi B Tabmuui 2. 3ayBa)KuMo, 10 B OTHOMY BUIIA[IKy IORiOHICTH
MK IepBMHHMMM YTPYIIOBaHHAMM BU3HauYeHa Ha piBHi 47,0 % (V).

3 iHmoro 60Ky, 3 TOYKY 30py aHa/Ti3y He MOAIOHOCTI, a, HABIIAKM, PI3HUII
MDXK IIepBUHHVMI i 00’ €IHAaHVMU yTPyNOBaHHAMM (AuB. TabI. 1, 2 Ta puc. 4),
MM 6a4¥IMO IXHilT o3IO Ha IBa BEeMKI KIacTepy, 10 (GOpMYIOThCs 3aex-
HO BiJ] mepeBakalouoi COJIOHOCTI BOJ], @ B HUX — JeKi/lIbKa IPYII, 110 00yMOB-
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JIeHi pisHMMU TUIIaMM IPYHTIB (a caMe: HaABHICTb a60 BifICyTHICTb MYINCTOI
¢pak1ii) Ta TMIIOM BOZHMX 00’€KTiB. 30KpeMa, JOHHI 6e3xpebeTHi Bcix mpic-
HOBOJIHMX 3aTOK Ta PyKaBiB YTBOPIOIOTb BEIMKNI K/IacTep 3 OJHUM JOMiHa-
HTOM 3a uncenbHicTio — Oligochaeta p. Limnodrilus, neTputodaramm-koBTa-
4aMy, AKi MEIIKAITh y BEPXHbOMY IIapi PiSHOTUIIHUX I'PYHTIB, JKUBJIATHCA
IIEPEBAXKHO OPTraHiKOI0, 1[0 PO3K/IAJAEThCS, PEIITKAMI POCAMHHOTO Ta TBa-
PMHHOTIO ITOXO/I)KE€HHs, Ta 3araJloM BUTPUMYIOTb NOBOJI IMIMPOKNI Iialla3oH
conoHocti. BunATkoM € ogHe yrpynosanus (IX, 25 Euxinia maeotica 4ucTux
HiCKiB TilO-Me30TaIMHHUX BOJ| IEPEeATMPIOBOTO y3MOpP's) 3 HOMiHAHTOM,
CIIPOMOYXHVM PO3BMBATICA Ta yTBOPIOBATY YMC/IEHH] IO IALII B IIMPOKOMY
fianasoHi cononocti Bog. Jpyrnit Benmkuii kiaacrep cOpMOBaHMI JOHHUMMU
Oe3xpebeTHNMM COJIOHYBATHUX BOJ, 3aTOK YKeOpuaHCcbhKOi OYXTH Ta nepearup-
JIOBOTO Y3MOP A1 3 IepeBayKHMM JJOMiHYBaHHAM PAaKOIONiOHNX. 3arajoM como-
HYBaTOBO/IHi YIPYIIOBaHHA JIE€JIbTY BiIMEXOBYIOTbCA Bifl IPiCHOBOJGHMX Ha
piBHi 22,6 % mopi6bHOCTI TakCOHOMIYHOTO CKIafy 3a iHfekcoM bpes-Keprica
(nuB. puc. 4).

[TopiBHAIbHA XapaKTepPUCTUKA YTPYIIOBaHb TOHHNX Oe3XpeOeTHNX COMo-
HYBaTM/X Ta IIPiCHMX BOJ HaBeJieHa B TabmuIi 3. 3arajiloM HaMy 3apeeCcTPOBAHO
109 TakCOHIB B COMIOHYBAaTKX BOAax Ta 188 B npicHuX. B npicHOBOgHUX yIpy-
noBaHH:AX 6inbure BuaiB Mollusca, Oligochaeta, Hirudinea, Isopoda Ta mpep-
CTaBHMKIB BCix BinjiniB Insecta. ComoHyBaTOBO/IHI yTPyIIOBaHHA XapaKTepu-
3ytoTbcs 6inbiM BugoBuM 6aratctBoM Crustacea Ta Polychaeta (muB. Tabm.
3). BukmouHo y cKIazi NpicHOBOJHNX yIPYIIOBaHb 3apeecTpoBaHo 110 BuaiB
OesxpebeTHUX, cepent skux Oinpiicte Mollusca, Oligochaeta Ta Insecta i Bci
Bupu Porifera. Tinbky cOTOHYBaTOBOJHVM YIPYIIOBAaHHAM IPUTAMaHH] Oi/lb-
IIIe ITO/IOBVHY 3HaliieHnX BufiB Polychaeta, Cumacea Ta Isopoda, a Takox De-
capoda i Cirripedia.

B Toi% ke yac 1i Ba yrpynoBaHHs MalOTh i 6araTo CibHMUX BUAIB — 78,
o CTaHOBUTH 41,5 % 3arabHOrO BMIOBOTO 0araTcTBa NMPiCHOBOJHMX Ta
71,6 % — CONMOHYBAaTOBOJZHMX YrpynoBaHb. HaiibinbIna KinbKicTb CIiTbHMX
BUJIIiB y TAKCOHAX 3 BUCOKUM BuioBuM 6ararctBoM — Oligochaeta, Amphipo-
da ra Chironomidae.

OO6roBopeHHs pe3ynbTaTiB JOCTi>KEeHb

Ha cporopni B monmnssi ra fenbTi JlyHaro HapaxoByoTh 840 TaKCOHIB HIX-
HBOTO paHry [18], B IboMy OCTiI)KeHHI HaMJ 3apeeCTPOBaHO 252 TaKCOHI,
AKi popMyI0Th 25 IIEPBUHHUX YTPYIIOBaHb JOHHMX O6e3xpebeTHux. L1i yrpymo-
BaHHJA, Ha HaIlly [YMKY, € HallOIbIIl pO3IIOBCIO/PKEHNIMI, TOKaTi30BaHUMI B
HaIOMIMpeHINMX 610Tomax, BU3HAYEHNUX 3 JOMIHYIOUMMI TUIIAMM IPYHTIB
Ta COJIOHICTIO BOJ Pi3HOTUITHUX BOJHMX 00’ €KTiB YKpaiHchKoi wacTyHy Kiriit-
CbKOI JienbTy [lyHaro. 3ayBaXkuMo, 0 JOC/Ii/pKeHi 6ioTomy po3TamoBaHi Ie-
PeBaKHO MO3aiqHO, TOOTO He 3aB>XIV MAIOTh CIIIbHI I'PaHUILi, a/le KOHTAKTU
MDK HUMU MOXXYTb 3/i/ICHIOBAaTUCh AK BHAC/TIIOK IiIpONOTIYHOI €HOCTI [Je/Ib-
T, TaK i 3aBISIKM €KOIOTiYHMM 0COOIMBOCTSIM riffpo6ioHTiB (aMbibiOHTHICTD,
ApUdT, aHTUAPUPT TOIIO). MU pO3IIALAEMO YIPYIOBAaHHA fAK Hace/IeHHA
HeBHOTO 6i0TOITy Yy HU3KM 610TOMIB, cPopMOBaHuX abioTyHMMY (B L1l po-
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60Ti Ile B IIepIIy Yepry TUII IPYHTY Ta COIOHICTD BOAI) paKTOpaMu cepefjoBUIIa

(abo 6ioTMyHVIMM, 30KpeMa BugaMu-egydikaTopamu), o Ma€e BiTHOCHO cTa-

6i1bHY y 9aci Ta IpoCTOpi CTPYKTYPY, 30KpeMa TAKCOHOMIUHMII ckian. Mu Ha-

3MBAEMO YIPYIIOBAHHA 3a JOMIHYIOYVMM BUJaMI Ta BUSHAEMO i€papXidHiCTh

Tabnuys 3

ITopiBHANBHA XapaKTepUCTUKA YITPYIIOBAHb COTOHYBATHX Ta IIPiCHNUX BOT

3arajbHIIT BULOBUIT CKIafI Oco6/mMBOCTi BUFOBOTO CKIIALy
TAaKCOHI, L0 3YCTPiYar0ThCs
TakcoHOMiUH . Ve B
y IIPICHO- | COTOHYBAaTO- N
uit CKIaj BoHi yIpy-| Bommi yrpy- | CTAAEHi
YIpy YIPY TaKCOHU | IIPiCHOBOJ- | COIOHYBAaTO-
[IOBaHHS [IOBaHHs
HIIX yIPYIIO- | BOGHUX yTPy-
BaHHSIX TTOBaHHSIX
Porifera 2 — — 2 —
Bryozoa 2 1 — 2 1
Turbellaria 1 — — 1 —
Gastropoda 19 4 2 17 2
Bivalvia 9 5 1 8 4
Polychaeta 4 8 3 1 5
Oligochaeta 29 21 17 12 4
Hirudinea 9 1 1 8 —
Decapoda — 1 — — 1
Mysida 5 5 2 3 3
Amphipoda 20 18 15 5 3
Cumacea 3 7 3 — 4
Isopoda 2 4 1 1 3
Cirripedia — 1 — — 1
Odonata 5 — — 5 —
Ephemeroptera 5 1 1 4 —
Hemiptera 8 3 3 5 —
Coleoptera 4 1 1 3 —
Trichoptera 6 2 2 4 —
Lepidoptera 2 1 1 1 —
Chironomidae 44 22 22 22 —
Ini Diptera 8 2 2 6 —
Nematoda 1 1 1 — —
3aranmom 188 109 78 110 31
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iXHBOI OpraHisaiii, TOOTO iCHyBaHHA NepBUHHMNX YTPYIIOBaHb JOHHUX 6e3xpe-
OeTHUX Pi3HUX IPYHTIB y Pi3HMX BOJHMX 00 €KTaxX UM IXHIiX YacTMHAX, BOJO-
JIMax i BOZOTOKaxX MeBHUX TUIIB (COTOHYBaTOBOAHI, IPiCHOBOJHI, IOTMYHI,
JIEHTWYH] TOIO), @ TAKOX Yci€el menbtu. B 1iit poboti My posrianHymm mepe-
Ba)KHO HVDKHI PiBHI OpraHisallii JOHHMX yTPyIIOBaHb YKPaiHCbKOI YaCTUHMA Jie-
bty JlyHaro.

BupmoBuii ckiaj; yrpyImoBaHH: 3aIeXXUTh Bif ocobmmBocTeit 6iororry, 06y-
MOBJIIOETHCA CepefJOBMIIEM iCHYBaHH, He € aDCOMIOTHO CTA/INM i, 6€3yMOBHO,
MOYKe BapiloBaTy 3a/Ie)KHO Bifj Cy0 €eKTMBHUX (METOAMYHI IiXOAM Ta METOAN
360py i 06pobkM MaTepianiB, yMoBM) i 0cobmmBOCTi Bigbopy mpob) Ta 06’ek-
TUBHUX (I[IIBHICTh Ta IPEACTaB/IEHICTh OKpeMUX BUJIB, CE30HHi Ta Oara-
TOpiuHi 3MiHV) YMHHMKIB, a/le BUSHAYAETHCSA OOPaHUM PiBHEM CX0XKOCTi. 3Ba-
YKAI04M Ha 3araJIOM I0BOJIi BYCOKI ITOKa3HMKM NOAIOHOCTI BUZOBOTO CKIAAy Ta
HasABHICTh CIIJIPHMX NOMiHAaHTIB BM3HA4Y€HMUX IEPBMHHNX YIPYNOBaHb, MU
BBA)XAJIV 32 MOXK/IVBE Ta JOLi/IbHe IXHE 00’ €HaHHA. B mopanpmomy xapaxTe-
PUCTUKY Ta 0cOOMMBOCTI 06’ €MHAHUX YTPYIyBaHb (puc. 4, Tab1. 3), IK yrpyIo-
BaHb HACTYIIHOTO ([pyroro) iepapxivHoro piBHs opraHisanii, posrisafaloThCs
AK CyMa O3HAK IIEPBMHHUX YIPYIIOBaHb, SKi IX CK/IaZlaloTh.

3a pesynbTaTaMy KJIACTEPHOTO aHAJIi3y HaMU BU3HAYEHO CiM 00’ €fHaHNX
YTPYIIOBaHb, a TAKOXX TP IIEPBUHHMX, AKi HE MaJIV CXOXKOCTi BUIOBOTO CK/Ialy
obpanoro piBHs (>50,0 %). B iepBUMHHUX yIPYIIOBaHHAX IPICHOBOJHNX 00’ €K-
TiB (ZMB. Tab/1. 2) mepeBaXkaIy MalOIeTUHKOBI yepBu p. Limnodrilus Ta Mo-
JTIIOCKM, COJIOHYBAaTOBOJHMX — pakomnofibHi (3xebinbinoro C. volutator) Ta 6a-
raToleTnHKoBi yepsu (H. diversicolor). Ilepenik joMiHaHTIB BUSABUBCS 1O-
BOJIi 0OMeXEeHUM B)Xe Ha piBHi IepBMHHUX yrpynoBaHb — 11 TakcoHiB. OpnHe
06’efHaHe YIPYIOBaHHA MOIJIO OCBOIOBATH JIeKi/lIbKa CyOCTpaTiB, 36epiratoun
CTaJIiCTh TAKCOHOMIYHOI CTPYKTYpH (B 3aBIaHNX MeXKaX MOAIOHOCTI) Ta, pazoM
3 TUM, MaTH Bapialil CTPyKTypu OKpeMMX JI0T0 CKITaloBMX (IMB. Tabm. 3).

MeHmmit BB Ha GpOpPMyBaHHA TaKCOHOMIYHOTO CKIaJy SIK OKpeMMX
IepBUHHVX YTPYIOBaHb, TaK i 00’€IHaHUX YIPYHIOBAaHb Ma/IV CYKYIIHi yMOBU
OKPeMMX BOIHUX 00’€KTiB, IO J/IA He/TbTY BEMKOI IOTY)KHOI PiKM 3[1a€ThCA
LIZIKOM 3p0o3yMinuM. JlebTa Ma€ 3aranabHy TifipOIOTiYHYy CUCTEMY, BCi BOJHI
00’€KTV MaIOThb IIEBHMIT 3B’A30K: B COJIOHYBAaTOBOJHI 3aTOKM Ta Ha y3MOp A
HaJXONATb IIPicHI BOAM pyKaBiB, IpMHOCAYM i3 co6010 peodinbHi opranismu, a
y HaBiThb HaOiNMbLI BiOKpeMJ/IeHI BHYTPIIIHbOJETbTOBI O03epa MepiogdHO
HNOTPAIUIAIOTH COJIOHI MOPCBHKi Bofu. 10 TOTO X JVICKPETHOCTI €KOCUCTEMU Jie-
JIBTV MPOTUCTOITh HASIBHICTh BETMKOI KibKOCTi aM$ibiOHTHUX rifpo6ioHTiB,
a TaKOX TUX, IO CIPOMOXKHI 3[jilicHIOBaTH BMCXifHi mirpanii. KpiMm Toro y
O1IBIIOCTI BUMTAIKiB BOGHI 00’ €KTU [ie/IbTY MOJiOIOTONHI, B HUX IePeBa>KHO
IpeficTaB/IeHi Bci OcHOBHI Timm cybcrparis. HameBHe, 1110 iepeBaXkaHHS TOTO
9y {HIIOTO CyOCTpaTy MO>Ke BU3HAUMTH IIepeBa)KHe YIPYIOBAaHHA BOJHOTO
00’€KTY, BBOKAEMO, 1110 TIOIA/IbIII 11i/IeCITPSMOBaHI JOC/TII>KEeHHS JJO3BOJIATh
BU3HAYNTY YTPYIIOBAaHHA OKPEMIUX BOXHMX 00 €KTIB e/IbTY UM IXHIX TUIIIB.

Hait6inpury KinpKicTh BUAIB JOHHUX 6e3XpeOeTHIX 3aPeECTPOBAHO B Py-
KaBax, HalIMeHIIy — Ha y3Mop 1. He Bin3HaueHO 3a/1€)KHOCTi Be/TMYMHI BUTIO-
BOTO 6araTcTBa OKpeMIX IIepBUHHMX YIPYIOBaHb Bifj TUIIY BOJHOTO 00 €KTY
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a60 THITy JOHHOTO CybcTpaTy. B TaKCOHOMIUHI CTPYKTYpi IepBUHHNX YTPY-
IIOBaHb BiJj3HaU€HO BiIMiHHOCTI y CK/Iafii HaitbaraTInx 3a BUAaMu IpyI Oes-
XpeOeTHNUX B Pi3HUX 3a COIOHICTIO BOfIaX: B IIPiCHOBOJJHVX Ta OIPiCHEHNUX CO-
JIOHYBaTOBOJHNUX aKBaTopisax nmepesaxkamu Oligochaeta, a B 6inbin ocomoxe-
Hux — Crustacea Ta Polychaeta.

BinpliicTh MepBMHHUX YIPYHOBaHb B MeXXaX BOJHMX 00 €KTIB OIHOTO
TUITy MQ/IJ OJHAKOBi JOMiHaHT): TaK, B IIPiCHOBOJHMX BOJOVIMAxX HalOiIbLI
PO3IOBCIOKeHe OYII0 YTPYIIOBAaHHS 3 IIepeBakaHHAM Limnodrilus sp., B comno-
HyBatoBogHux — Corophium volutator, a B pykaBax — Limnodrilus sp. + Li-
thoglyphus naticoides. Ik mpaBuo, AKIO y IeBHOMY BOJHOMY 00’€KTi 6y
IpefcTaB/eHi pi3Hi JOHHI cyOCTpaTy, JOMIHAHTY Ha HUX TaKOX Oymu pisHi,
nuile B pykaBi BocTouHmit AK Ha cipux My/max, Tak i Ha 3aMyJIeHMX ITiCKax
3apeecTpoBaHO JoMiHyBaHHA Limnodrilus sp. + Lithoglyphus naticoides.

3 TOYKM 30PY €KOJIOTiYHOI CTPYKTYPY BaK/IMBMM € TAKOXK PO3IIOJIi peo-
¢binmpHMX Ta mMiMHOQINBHUX BMUAIB, AKi, HA Hally AYMKY, Manu 6 ¢GopMyBaTu
¢i3ioHOMIKY IOTVYHMX i IEHTYHMX FifIpOEKOCHCTEM Ie/IbTI — PYKaBiB Ta 3a-
TOK 1 BHYTpPilIHbOZENbTOBUX 03€p. OHAK 3a3HAYMMO, 10 OTPMMaHi Mare-
pianu He BUABUIN CYTTEBUX BiIMIHHOCTEN Y BULOBOMY CK/IaJji MiXK ITIEBHUMMA
BOJHMMM 00’ekTaMy. MOXINBO 1je 3yMOBJICHO BMCOKOIO TiIpO/IOTiYHOIO aK-
TUBHICTIO Ie/bTH, CHOPMOBAHOI IePEIIETIHHAM CTOSYMX i TEKY4NX BOJ, 110
CIIpusi€ TepeMilllyBaHHIO Pi3HUX Tpyn rifpobionTis [19, 20] Ta yckmagHIO€
Bifi6ip MaTepiany BiINOBIZHO /10 IOCTAB/IEHOI 3a1ayi.

3aramoM (i3ioHOMIKy yrpynoBaHb HOHHMX Oe3XpebeTHMX Ta iepapxiio
ixupoi opranisaunii B Kinificbkiit menpTi [lyHato nepeBakHo ¢opmye pakTop
COJIOHOCTI BOJ, YTBOpPIOIOYM 6i0TONM 00’€HAHMX YTPYHOBaHb, B MEHIIOMY
CTyIIeHi — TUIIV I'PYHTIB Ta BOJHMX 00 €KTiB, AKi GpopMyIoTh ixHi cKI1amoBi
(mepByHHI yrpynosanH:). Bes genpra abo ii wactuHy (moTnyHi ab0 1eHTNYHI
BOJIHI 00 €KTH) YTBOPIOIOTH 6i0TOIM YIrpyHOBaHb BUILIVX PiBHIB, AKi XapaKTe-
PU3YIOTbCA BU3HAYEHUMU IIOKa3HMKAMU, CTA/IMMHI Y Yaci Ta IpoCTopi.

BucnoBkun

PosrnsanyTO IpOCTOpOBY Ta iepapXidHy OpraHisaliio yITpylnoBaHb JOHHUX
Oe3xpebeTHUX yKpaiHCbKOI YacTMHU JienbTy JlyHaro, BU3HAUYEHMX 3a IOfi0-
HICTIO TAKCOHOMIYHOTO CK/Iafly i 6i0TOIIYHOI IPUYPOYEHICTIO, Ta BCTAHOBJIE-
HO, 1110 Y I0BOJIi CTPOKAaTOMY 6aratcTsi 3 25 IepBUHHMX YIPYIIOBaHb 3a IOfi0-
HICTIO BUOBOTO CK/Ialy BUIIIIETHCA CiM 00’ €HAHNMX, HAOIbII TOLIMPEHNX
Ta pO3NOBCIO)KEHNX YTPYIIOBAHb HACTYIIHOTO PiBHA, a TAKOXK 3aPEECTPOBAHO
TPY IIEPBMHHUX YTPYIIOBaHH:, 110 XapaKTePU3YIOThCA CBOEPITHICTIO BUJOBO-
o CKJIaJiy, He CX0>KO0ro 3 iHmmMu. O6’egHaHi yrpyIIOBaHHSA MOXKYTh 3aCe/ATH
JleKi/IbKa pi3HMX TUIIB CyOCcTpatiB, cHOPMOBAHMX B MeXKaX IEBHOI COTTOHOCTI
BOZI. BoHU, B CBOIO Uepry, yrBOpIOIOTh HACTYITHMII PiBeHb iepapxil JOHHMX 6e3-
XpeOeTHIUX — YIPyHNOBaHHA IPICHUX Ta YIPYIOBAHHA COJIOHYBAaTUX BOJ, a
HallBUIIMMM PiBHAMY MU BBa)KaeMo yrpynoBaHH: Kinilicbkoro pykasa Ta fie-
nbty JyHato 3aramom [19]. HaiiBuiui piBHI — Ije Hace/leHHA ycix 6ioTomiB 3
yciMa TuaMu cyOcTpartiB B IIMPOKOMY TPafli€HTi COIOHOCTI BOJ, CepefiHi —
HaceJIeHHA Pi3HUX TUIIIB I'PYHTIB B IPiCHUX Ta CONIOHYBATUX BOJHNX 00 €KTaX,
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iXHE pO3MeXXYBaHHA BU3HAYAEThCA PO3IIOBCIOKEHHAM BUJIIB 3 PiSHIMM BifHO-
IIEHHAM JIO COIOHOCTi BOJ, iXHIM ITPOHMKHEHHAM y BOJHI 00’ €KTI 3 Pi3HOIO
COJIOHICTIO Ta CITiBBiIHOIIEHHAM BUJIiB Pi3HOI €KOJIOTiYHOI CTPYKTYpH, B IIEP-
11y 4epry — IPiCHOBOJHMX Ta COJIOHYBAaTOBOJHMX BU/IIB, AKi BUSHAYAIOTD JIN-
CKPEeTHICTb yIpYIIOBaHb, TOAI AK cIIinbHi Buau (35,8 % Bijj 3aralbHOTO BIIOBO-
o CKJIajly), HaBIIaKY, 3a0e3MeYyI0Th KOHTMHYA/IbHICTD IOHHUX YTPYIIOBAHb B
menbTi. I ocTaHHii, HATHVOKYMI piBEHb — MEPBUHHI YITPYIIOBaHHA, MO3ai4HO
pO3TalIOBaHi B PI3HOTUIIHMX BOAHMX 00’€KTaX Ha Pi3HMX TUIAX IPYHTIB, fAKi

3YMOBJIIOIOTH IXHE POPMYBaHHA Y BOJIAX 3 Pi3HOIO COMOHICTIO.
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THE COMMUNITIES OF BENTHIC INVERTEBRATES OF THE KILITA
DANUBE DELTA

Based on the similarity of species composition, the benthic invertebrates communiti-
es of various biotopes of reservoirs, watercourses, and the seashore of Kiliia Danube Delta
are described. It is shown that their physiognomy and the hierarchy of organization mainly
form a factor of water salinity, which forms united communities biotopes, and to a lesser
extent — types of soils and water bodies, which form their components. The levels of the hi-
erarchical organization are considered: the lower level is a primary communities that mo-
saic located in various water bodies on different types of soil. The next is united communi-
ties of different substrates within salty and fresh water, and the highest is the communities
of the Kiliia arm. It is shown that the discreteness and continuity of the communities in
Delta provide freshwater and salty water invertebrate species.

Keywords: benthic invertebrates, communities, dominant species, type of soil, salinity,
water bodies of the Kiliia Danube Delta.
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It is undeniable that water plays a crucial role in the existence of all species
on the Earth, and it is considered as an indispensable component of the ecosys-
tem, which really necessitates the life of all beings. Together with the ever-inc-
reasing number of the world population, the greater demand to exploit exhaus-
tively natural resources in general and water in particular has posed a burning
problem for all States to address the collaborative equity of how to protect and
use transboundary watercourses. Many reports [11, 15, 25] have given alar-
ming warnings of the depletion of freshwater resources due to mostly human
interventions of the excessive, unplanned exploitations of transboundary wa-
tercourses. This severe process has made the world’s freshwater resources inc-
reasingly scarce and depleted, which possibly results in widespread crises, thre-
atening all species, directly human beings. In fact, most of the world’s freshwa-
ter resources are mutually shared by at least two or more countries; consequen-
tly, the States’ executive policies and people’s attitudes towards the protection
and use of freshwater resources are decisive in utilizing and preserving this va-
luable resource via appropriate international legal rules, treaties, and conventi-
ons. According to the definition terms of the clause 1, Article 1, it clearly states
that «Transboundary waters» means any surface or ground waters which mark,
cross or are located on boundaries between two or more States; wherever trans-
boundary waters flow directly into the sea, these transboundary waters end at a
straight line across their respective mouths between points on the low-water
line of their banks» [28, p. 2]. However, the scope of this paper only deals with
the analysis of international principles of protection and use of transboundary
freshwater resources management and water-related agreements with lower ri-
ver basins, typically hydrological conditions in the lower Mekong riparian ba-
sins as a case study.

The physical realities of transboundary watercourses have great impacts
on the lives of people from different countries and regions for the sustainable
development, equitable share, and reasonable use of the transboundary water-
courses. In recent years, the collaborative management in relation to internati-
onally shared watercourses has confronted many challenges for riparian States,
remarkably the flow of transboundary watercourses by hydroelectric dams
[15]. Since the 1997 UN Watercourses Convention [29] the transboundary wa-
ter cooperation among countries concerned have been increasingly emphasi-
zed to revise and renew existing, emerging rules and institutions to minimize
negative consequences as the result of legal management flaws. Despite the vi-
tal role of International Water Law and transboundary water policy areas,
many legal and policy frameworks for transboundary water management have
been unable to be incorporated by agreements among the riparian States, and
those legal documents are not totally bound to have joint institutional structu-
res liable to their joint management and cooperation, which leads to the chao-
tic exploitation of transboundary water resources [2]. According to the com-
pendium of good practices by the CADRI Partnership 2020, more than half of
the world’s 276 transboundary river basins have faced the improper cooperati-
ve management framework. Remarkably, even though there are some forms of
the presence of joint water institutions, the increasing demands on the exploi-
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tation of water resources, together with the negative impacts of climate change
has accelerated the challenges in performing international legislative water ag-
reements and making progress in transboundary watercourses cooperation
[3]. The present occurrence calls for more strengthened governance frame-
works to formulate the required capacity in order to sustainably manage all the
activities of the implementation of the legal joint-resources exploitation of
transboundary watercourses [26].

It is extremely important to promote transboundary watercourse coopera-
tion relating to its physical significance for the sake of many reasons such as po-
verty alleviation, peace and security, clean energy, ecosystem protection, and
climate change. Ensuring sustainable management of transboundary water co-
operation in regard to the mutual use and protection of the shared rivers chal-
lenges countries concerned in terms of managing transboundary rivers effici-
ently to maintain the tangible benefits from the integrated transboundary wa-
tercourses activities [33, 34]. In simple words, governing transboundary water
basins in a cooperative, equitable, and sustainable ways play a vital role in kee-
ping sustainable development, conflict prevention, peace and climate change
resilience [35]. There have been many growing concerns about lacking or weak
cooperative manners among riparian countries to address current water-rela-
ted challenges [35]. These heated controversies have fiercely urged the need to
strengthen further transboundary water cooperation to obtain great shared be-
nefits from its close collaborative actions. Consequently, it is crucial to formu-
late initiative transboundary water resources cooperation between riparian co-
untries to address a multitude of issues emerging from increasing human po-
pulations and growing demand due to the expanding economies. As a conse-
quence of on-going population growth, the need to satisfy human living condi-
tions has intensified the excessive exploitation of natural resources, especially
fossil fuels for mostly energy consumption [14]. Accordingly, fossil fuels have
become exhausted due to the excessive exploitation, so people have turned the-
ir focal exploitation to rivers for mostly hydroelectric power plants, which has a
great negative impact on natural habitats as well as climate changes [3, 9]. In re-
ality, the Water Convention [28] entails specific commitments emphasizing
transboundary riparian basins, encompassing the basis of agreements and ar-
rangements, along with joint bodies; nonetheless, the strict compliance among
shared-river countries, which have already entered the legally international
binding agreements, has not been totally observed [33].

The improper exploitation of shared rivers among upper riparian countri-
es has directly influenced badly lower riparian neighbours in respect of food
production, sustainable ecology, and industrial and domestic water use [14].
For the purpose of utilizing a non-fossil energy resource, shared-upstream ri-
parian countries keep altering the river water currents by building multi-hyd-
roelectric power plants, and pay a scarce attention to the rights of equity and
sustainable use of transboundary water resources in the lower riparian countri-
es [16]. In addition, legal documentation to impose sanctions on upstream co-
untries in the high likelihood of contaminating river water has been promulga-
ted, but this law enforcement does not act as much of a deterrent for upper ri-
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parian countries to protect water resources and respect lower riparian’s rights
[2]. To highlight the necessity of preserving ecosystem integrity while balan-
cing mutual benefits between upper and lower riparian countries regarding the
adoption and implementation of certain principles for basin agreements, this
study aims to review the influential impacts of international treaties and water
conventions governing transboundary water resources management, inclu-
ding global, multilateral treaties in the field of international water law and in-
ternational environmental law concerning the protection of transborder water
resources as well as bilateral or regional treaties and agreements on transboun-
dary water cooperations. Besides, the research also studies the rulings of the ju-
risdictions in resolving disputes related to the protection and exploitation of
transboundary watercourse resources. Basing on this investigation from the
analysis of secondary sources of primary qualitative datasets following Long-
Sutehall et al.’s model [13], the study suggests improved policies and initiative
practices for the equitable and sustainable development for lower riparian co-
untries to maintain social, economic, environmental and political inter-depen-
dencies at national, regional, and international scales. The scope of this paper
synthesizes, analyses, and evaluates the transboundary watercourses manage-
ment among lower and upper riparian countries, typically a case study of ASE-
AN-Mekong Basin Development Cooperation [20].

Current situations relating to rivers and legacies to legal normative
enforcements

With the steady population growth, the devastating scale of transboundary
water exploitation has occurred more excessively, which requires substantial
efforts between the share of rivers among countries to establish agreed mecha-
nism and processes of joint-transboundary water management. The most re-
markable documentation turns to the existence of the UN Watercourses Con-
vention [6], which stipulates a comprehensive legal framework to govern the
equitable and sustainable management of the shared rivers on account of rein-
forcing cooperation between shared water resources countries to respect key
principles of international law to avoid potential conflicts. In other words, in-
ternational treaty [6, 27] specifies legal structures empowering countries to uti-
lize water resources efficiently to maximize joint socio-economic and environ-
mental benefits. On mentioning the instrument to regulate the common use of
transboundary water, it is normally referable to the international treaties, bila-
teral and multilateral basin agreements, and principles. These normative docu-
ments state specifically the principal legal frameworks on governing shared ri-
vers, basic water administrative principles, and determining the relevant mec-
hanisms for collaborative water exploitation and dispute settlement. Currently,
the governance of transboundary waters has greatly been based on three uni-
versal legal frameworks, namely Helsinki rules, UN watercourses convention,
and UNECE water convention [6, 29, 35]. These key international legal instru-
ments have triggered more international treaties to address the great exploitati-
on of the water resources to meet the demand of the continued growth of the
world’s population.
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Although there have been many national, regional leveled conventions on
the use of transboundary waters, the excessive and endangered exploitation of
shared river resources have become burning debates among riparian countries,
especially between upstream and downstream shared-river countries regar-
ding the non-compliance of international treaties on governing transboundary
watercourses. Historically, due to the untreated release of toxic and hazardous
substances disposed into riverine systems, the alarming rate of water contami-
nation has caused increasing global concerns. This situation also stems from
long-term legacies, which requires more actions to diminish the deteriorations
of water quality. For example, the mining and ore processing of large-scale gold
and silver exploitation leads to the accumulation of mercury mine contamina-
ting severely the water dumping directly into riverine systems. For the sake of
socio-economic development, each national sanction imposed on environ-
mental polluted restriction has been likely to put under the control loosely in
the past time [4, 22]. According to [28], clause 1, Article 21 it clearly defines
that «Pollution of an international watercourse» means any detrimental altera-
tion in the composition or quality of the waters of an international watercourse
which results directly or indirectly from human conduct». It can be noted that
the aforementioned article accuses human activities of any violated action to
alter the current riverine systems to a worsened condition. In [12] the authors
assert that water pollution has negative influences on human health problems,
poisoned wildlife, and long-term ecosystem damage. In addition, the World
Bank [9] illustrates the severely negative impacts of water pollution (Fig. 1) ori-
ginating from water pollutants which are produced by human actions. In refe-
rence to clause 6, Article 1 [28] hazardous substances are defined as «Substan-
ces which are toxic, carcinogenic, mutagenic, teratogenic or bio-accumulative,
especially when they are persistent». Similarly, water pollutants are classified as
«organic pollutants, inorganic pollutants, pathogens, suspended solids, nutri-
ents and agriculture pollutants, thermal, radioactive, and other pollutants».
[36, p. 245]. As a matter of fact, although environmental law in most countries
stipulates specifically how to treat water pollutants, the costs to process them
are expensive; consequently, these pollutants are not strictly treated or unpro-
cessed before dumping into riverine systems. The main causes of water polluti-
on could be blamed for industrial activities, population growth, religious and
social practices, agricultural runoff, and accidental incidents. As such, the con-
sequences of water pollution have disastrous impacts on the ecosystem as well
as living organisms where the contamination of water pollution covers. In fact,
water quality is heavily affected by wastewater discharges, which requires pro-
per planning and management activities at national, regional scales to diminish
negative consequences of contaminated water bodies. As mentioned in previo-
us studies [5, 14, 24, 31], countries in relation to shared river resources have
currently tried their best to act in good faith to reduce the water pollution situa-
tion, but their efforts have not come up to their expectations. This explains the
reason why their ordinances are either obsolete or not legally enforceable eno-
ugh to deter the actions of anyone who contaminates the water resources. Besi-
des, water protection activities have not widely conducted to raise people’s
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Impacts of Water Pollution
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{
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lost each year because of saline water t0 SALINITY
feed 170 million people, equivalent to
a country the Size of Bangladesh

Fig. 1. The impacts of water pollution [9]

awareness of their crucial roles in using, managing, and reserving water resour-
ces for their own sake and future generations [7, p. 325].

Another biggest temporary global concern is subject to the controversial
human alternation of flow regimes, which traces back to some basic sources
such as the construction of (a) dams, (b) water diversion, (c) urbanization, sea-
ling, drainage, (d) levees and channelization, and (e) groundwater pumping. Of
these burning matters, this section concentrates mainly the negative burdens of
the ever-emerging giant hydrologic power stations along the shared-river co-
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untries, especially the lower river basins. It cannot deny the benefits of dam
construction along the shared river watercourses. Specially, Zeiringer et al. [38]
enumerate some positive aspects of the presence of dams in the transboundary
river basins such as «low and high flows for flood control, electrical power ge-
neration, irrigation and municipal water needs, maintenance of recreational
reservoir levels, and navigation» [38, p. 72]. However, many published studies
[3, 14, 15] have claimed that flow regime alterations result in negative ecologi-
cal changes and other endangered consequences relative to sustainable deve-
lopment and peace. The principal cause of the flow alteration criticizes for the
continual building of large-scale dams along the shared river watercourses. It is
assumable to concede that the primitive convention concerning the develop-
ment of hydraulic power in transboundary watercourses possibly dates back to
the convention in Geneva 1923 [10], which incorporates 22 articles pivoting
the exploration and the yield of the hydraulic power. Unfortunately, when exa-
mining the detailed provisions of the convention carefully, it is clear to remark
that none of the articles entails the side effects of hydraulic power in relation to
transboundary river basins. In fact, the convention mostly stipulates the mana-
gerial rights of each State towards the exploitation of any operations for the de-
velopment of hydraulic power within its own territory in compliance with the
limits of international law. The successive, notable convention — the Helsinki
Rules [6] mainly addresses the uses of the waters of international rivers. In its
essence, the Helsinki Rules consist of 37 articles concerning deeply the gover-
nance of international rivers and international drainage basins. Similar to the
1923 convention, the Helsinki Rules do not impose any restriction on the cons-
truction of hydraulic power stations along the transboundary watercourses.
Another remarkable convention in the early 1990s done at Helsinki [28] cent-
ralizes the protection and use of transboundary watercourses and international
lakes. In particular, the clause 1, Article 3 thereof specifies 12 points (a-1) defi-
ning the prevention, control and reduction of transboundary impact. Nonethe-
less, by researching carefully the aforementioned article, together with other 27
ones, none of them refers to the governance and impact of dam construction
along the riparian basins. Remarkably, a convention on the law of the non-na-
vigational uses of international watercourses [29] takes place in 1997. This con-
vention encompasses 37 articles dealing with problems affecting many interna-
tional watercourses resulting from increasing demands and pollution. Compa-
red with previous conventions mentioned earlier, this convention constrains
factors relevant to equitable and reasonable utilization of watercourse States
(see Article 5 & 6). It is certain to state that the Convention, which was conduc-
ted in Helsinki in 1992 and became officially in effect in 1996, is considered asa
unique legally binding instrument in which the principal cores of the Conven-
tion is to promote four major aspects, namely the sustainable management of
shared water resources, the implementation of the Sustainable Development
Goals, and the prevention of conflicts, and the promotion of peace and regional
integration. Following the Convention, at its eighth session (Astana, 10—12
October 2018), the Meeting of the Parties to the Convention on the Protection
and Use of transboundary watercourses and International Lakes (Water Con-
vention) [28] promulgated the strategy for the implementation of the Conven-
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tion at the global level, and its liabilities should be regularly reviewed by the
Meeting of the Parties and its subsidiary bodies, particularly the Bureau and the
Working Group on Integrated Water Resources Management in terms of regu-
lating the riverine activities in transboundary water basins. In the same vein, at
the ninth session of the Convention (Geneva, 29 September — 1 October
2021), the focal theme of the Meeting of the Parties to the Convention on the
Protection and Use of transboundary watercourses and International Lakes
(Water Convention) [32] is to strengthen the implementation of the Conventi-
on and its principles in regard to transboundary water cooperation and sustai-
nable management of shared water resources. Nonetheless, there is still absen-
ce of the controversial hydraulic power stations along the transboundary rive-
rine systems.

Regarding the Convention on the protection and use of transboundary wa-
tercourses and international lakes, it is worth examining two official docu-
ments concerned. Firstly, Policy Guidance Note on the Benefits of Transboun-
dary Water Cooperation: Identification, Assessment and Communication [30]
consists of five chapters, which is supposed to be a resourceful guideline for ga-
ining numerous achievements of joint action deriving from experiences in
transboundary basins at a global scale. Furthermore, this Policy Guidance Note
is also expected to avail the diversified frameworks for the benefits of collabora-
tion among riparian States, where neighborly relations have mutual struggles
in solving shared-river potential benefits of cooperation. In reality, the Policy
Guidance Note places great emphasis on resolving the stagnant bottleneck of
shared-river collaborative utilization, especially a burning problem of the ne-
gative consequences resulting from the construction of dense hydroelectric po-
wer plants in the upper river basins, which poses directly negative impacts for
the lower riverine States, but this documentation hardly ever refers to the go-
vernance of building dams along the shared-river basins for the good of peace-
ful and beneficial transboundary watercourses cooperation. The second legal
enforceable documentation turns to the Principles for Effective Joint Bodies for
Transboundary Water Cooperation [31] The Principles entail the operational
aspects of bilateral or multilateral joint bodies for transboundary water coope-
ration to foster an effective and fruitful collaboration over the precious shared
water resources. Accordingly, the rationalized presence of the Principles is to
reconcile the operational diversity between the existing joint commissions and
other bodies for transboundary water cooperation to their practices in specific
hydraulic, political, economic, ecological/environmental, and social contexts.
As glimpsed from Table 1 below, it is noteworthy to recognize that the side ef-
fects of continued dam construction in the upper shared river watercourses
have not seriously been put into consideration therein.

Recognizing the importance of transboundary water cooperation, global
shared-river countries have recently done their best efforts to improve their le-
gal provisions and implement renovative sanctions to ensure that their envi-
ronmental law has to be pursuant to international law. Nonetheless, there still
exists some unsolvable problems regarding the circumstance that different Sta-
tes have applied different approaches to identify the benefits of transboundary
water cooperation which are supposed to vary either from basin to basin accor-
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ding to their economic, social, environmental and geopolitical characteristics
or the different stages of the transboundary riverine cooperation. To overcome
these obstacles, it is advisable for the shared-river countries collaboratively to
determine and select the most relevant and vital benefits of transboundary wa-
ter cooperation, which serves on the grounds that riparian States find it neces-
sary to consider their potential magnitude and other policy-relevant criteria to
jointly promulgate the best initiative policies for the purpose of equitable and
sustainable share of transboundary water resources. Table 2 UNECE [30]
exemplifies the importance of the benefits of transboundary water cooperation
as follows.

A case study relating to the fundamental flaw of Principles of
Transboundary Water Resources Management and Water-related
Agreements in Mekong riparian Cooperation

The Mekong River is reported to be one of the world’s largest rivers run-
ning through six countries — namely China, Myanmar, Thailand, Lao PDR,

Table 1
Overview of the Principles [31, p. 19]

Establishment of structure

and function Operation

Broad competence

Clear definition of the wa-
ters

Clearly defined tasks and
powers

Adequate organizational
structure

Adequate representation of
natural authorities

Flexible agreement
Availability of support
Regularity

Availability of information

Mandate to identify and as-
sess benefits

Procedural considerations

Selected technical aspects

Financial and human reso-
urces

Accountability mechanisms

Mechanisms for cooperati-
on and implementation

Clearly defined lines and
mechanisms

Public participation and
stakeholder involvement

Neutral facilitators and ex-
ternal expertise

Coordination with other jo-
int bodies

Exchange of information
and data

Ensuring the consideration
of groundwater issues

Facilitation of impact mo-
nitoring and assessment

Capability to adapt to chan-
ge
Early warning mechanisms

Adequate financial and hu-
man resources

Financial sustainability
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Cambodia, and through southern Vietnam into the South China Sea with the

length of approximately 4,900 km. Over the last few decades, the negative im-

pacts of human excessive activities due to the rapid population growth of rive-

rine countries concerned have posed serious challenges to the management

and development of the Mekong’s water resources. As the matter of fact, the

flow alteration stemming from intensified investments in water infrastructure

Table 2

Typology of the potential benefits of transboundary water cooperation [30]

Origin of benefits

Benefits for economic acti-
vities

Benefits beyond economic
activities

Improved water manage-

ment

Enhanced trust

Economic benefits

« Expanded activity and
productivity in economic
sectors (aquaculture, irriga-
ted agriculture, mining,
energy generation, industri-
al production, nature-based
tourism)

» Reduced cost of carrying
out productive activities

e Reduced economic im-
pacts of water related ha-
zards (floods, droughts)

o Increased value of proper-
ty

Regional economic coopera-
tion benefits

o Development of regional
markets for goods, services
and labor

« Increase in cross-border
investments

o Development of transnati-
onal infrastructure ne-
tworks

Social and environmental
benefits

 Health impacts from imp-
roved water quality and re-

duced risk of water-related

disasters.

« Employment and reduced
poverty impacts of the eco-
nomic benefits

« Improved access to servi-
ces (such as electricity and
water supply)

» Improved satisfaction due
to preservation of cultural
resources or access to recre-
ational opportunities.

o Increased ecological integ-
rity and reduced habitat de-
gradation and biodiversity
loss

« Strengthened scientific
knowledge on water status

Peace and security benefits

Strengthening of internatio-
nal law

o Increased geopolitical sta-
bility and strengthened dip-

lomatic relations

« New opportunities from
increased trust (joint initia-
tives and investments)

« Reduced risk and avoided
cost of conflict and savings
from reduced military spen-
ding

« Creation of a shared basin
identity
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leads to severe natural disasters, more severely the lower riparian countries.
Confronting the significant threats of over-excessive exploitation of the Me-
kong shared-river current, especially the ongoing dam construction in the
upper riparian States, four countries of the lower Mekong basin including Tha-
iland, Lao PDR, Cambodia, and Vietnam altogether signed an agreement for
transboundary water cooperation, and formulated the Mekong River Commis-
sion (MRC) to jointly manage the shared-river water resources in a more susta-
inable and equitable manner. In other words, the 1995 Mekong Agreement
[17] ratified by the MRC enables these countries collaboratively to ensure bet-
ter development and management of the use of transboundary watercourses
for the sake of economic benefits while protecting the environment, which cha-
racterizes the central mission and goals of the MRC (see Table 3). To achieve
the strategic objectives of cooperation, the MRC organizes and delegates three
bodies, namely the Council, the Joint Committee, and the Secretariat to under-
take their respective roles and responsibilities to maximize the use of water and
well-balanced development of the riparian basin, and assist the achievements
of the Mekong’s full potential thanks to the formulation of a basin development
plan. Over the years of cooperation, the MRC has kept renovating its legal regi-
me by adopting additional protocols and arrangements to enhance more eftec-
tiveness of the Agreement. It is somehow to affirm that the Mekong Agreement
is thought to function as one of the most efficient multilateral cooperative fra-
meworks for water resources management until now.

Consequently, to promote enhanced transboundary water resources ma-
nagement, the MRC has developed five sets of procedural rules and associated
technical guidelines on data sharing, water use monitoring, water use coopera-
tion, flow maintenance, and water quality. It is possibly classified that the first
three establish the process of water cooperation, while the rest set the criteria to
assess water conditions. These rules, known as the MRC Procedures, provide a
systematic and unified instrument for the implementation of the Mekong Ag-
reement. The Five sets of procedural rules could be chronologically summari-
zed in MRC Procedural Rules [19] as follows:

1. Procedures for Data and Information Exchange and Sharing (PDIES),
approved in 2001 to operationalize data and information exchange of vital wa-
ter-related indicators among the four Mekong countries;

2. Procedures for Water Use Monitoring (PWUM), approved in 2003 to
establish an effective monitoring system of water use of the Mekong and tribu-
taries by various sectors, including domestic supply, irrigation and hydropo-
wer;

3. Procedures for Notification, Prior Consultation and Agreement
(PNPCA), approved in 2003 to facilitate the cooperation on water use and de-
velopment with a set of three specific processes for proposed water infrastruc-
ture projects;

4. Procedures for the Maintenance of Flows on the Mainstream (PMFM),
approved in 2006 to set out assessment criteria and a process to monitor and
maintain adequate water flow in the Mekong and Tonle Sap rivers;
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Table 3
The 1995 Mekong Agreement [17]
Legal Details Additional information
Framework
Scope Mekong River Basin (Art. 5). The |It would be more accurate if the
parties agree «To cooperate in all  |term lower Mekong Basin’ was
fields of sustainable development, |used, as the upper riparian States
utilization, management and con- |to the Mekong — China and My-
servation of the water and related |anmar — are not parties to the ag-
resources of the Mekong River Ba- | reement. Thus, in the absence of a
sin including, but not limited to ir- | basin-wide agreement including
rigation, hydro-power, navigation, |all Mekong watercourse States, the
flood control, fisheries, timber flo- |rules of customary international
ating, recreation and tourism, in a |law apply to the upper reaches.
manner to optimize the multip-
le-use and mutual benefits of all ri-
parian and to minimize the harm-
ful effects that might result from
natural occurrences and man-ma-
de activities»
Substantive | The Parties agree to use ‘the waters | The rules in Article 5 are modified
rules of the Mekong Rivers system ina | by the prescriptions in Article 6
reasonable and equitable manner’ |which require the maintenance of
(Art. 5) subject to additional rules |a minimum flow level on the ma-
to be agreed under Art. 26 instream and those in Article 7,
which provides:“[The Parties ag-
ree:] To make every effort to avoid,
minimize and mitigate harmful ef-
fects that might occur to the envi-
ronment, especially the water qu-
antity and quality, the aquatic
(ecosystem) conditions, and ecolo-
gical balance of the river system,
from the development and use of
the Mekong River Basin water re-
sources or discharge of wastes and
return flows.
Procedural Specific body of rules on notificati- | The general rule of equitable and
rules on, consultation and data exchan- |reasonable utilization under the
ge, elaborated in subsequent Pro- | Mekong Agreement is linked di-
tocols rectly to a body of specific proce-
dural rules (such as notification
and consultation) that apply to in-
tra-basin and inter-basin uses of
the system. All uses of the tributa-
ries of the Mekong, including
Tonl] Sap, require notification to
the Joint Committee.
Institutional | The council of Ministers is the hig- | The MRC is central to the imple-
mechanisms | hest decision-making body for the | mentation of the Agreement; com-
Mekong River Commission prised of 3 permanent bodies —
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Table 3 (continued)

Legal
Framework

Details

Additional information

Dispute set-
tlement

(MRC), the oversight of the com-
mission is the responsibility of the
Joint Committee and the national
level implementation is by the Na-
tional Mekong Committee in each
contracting State. Technical and
administrative functions fall under
an operational arm, the MRC Sec-
retariat.

MRC responsible for dispute set-
tlement (Art. 18). Disputes not re-
solved by MRC are to be referred
to governments (Art. 34; 35)

the Council (one member from
each participating riparian State at
the Ministerial and Cabinet level,
empowered to make policy decisi-
ons on behalf of his/her govern-
ment); the Joint Committee (one
member from each participating
riparian State at no less than Head
of Department level); and, the Sec-
retariat.

One of the functions of the Coun-
cil is «to entertain, address and re-
solve issues, differences and dispu-
tes referred to it by any Council
member, the Joint Committee, or
any member State on matters ari-
sing» under the Agreement. The
Joint Committee is also required
to «address and make every effort
to resolve issues and differences
that may arise between regular ses-
sions of the Council, referred to it
by any Joint Committee member
or member State on matters ari-
sing» under the Agreement, and
«when necessary to refer the mat-
ter to the Council». Disputes not
resolved by MRC are referred to
the Governments for negotiation,
possible mediation or eventual set-
tlement «according to the princip-
les of international law». The Ag-
reement contains no reference
tony form of compulsory third
party dispute settlement procedu-
re.

5. Procedures for Water Quality (PWQ), approved in 2011 to strengthen a
cooperative framework to monitor and safeguard water quality of the Mekong
and Bassac rivers with agreed sets of assessment criteria (p. 6).

Recent studies [21, 26, 37, 38] have shown that the alarming state takes pla-
ce in the upper part of the Mekong basin originating from increasing storage
for hydro-electricity generation; that is, there is a significant alteration of flows
that reports have recorded the imbalance of unusual climate occurrence when
dry season flows tend to last longer whereas flood season flows are reported
shorter for the past few years. Accordingly, rapid river level fluctuations resul-
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ting from climatic variability have become focal controversial concerns at the
regional and international scale. In reality, the human activities such as const-
ruction and uncoordinated operation of hydropower facilities have resulted in
the change of the flow environments, directly affecting water quality and natu-
ral habitat for aquatic organisms. Thus, the ecosystem services are posed under
a serious threat. To tackle the problems of climate change and related water se-
curity challenges, MRC initiates Basin Development Strategy for the Mekong
River Basin 2021—2030 & MRC Strategic Plan 2021—2025 [19] with five stra-
tegic priorities as follows:

Strategic Priority 1: Maintain the ecological function of the Mekong River
Basin

Strategic Priority 2: Enable inclusive access and utilization of the basin’s
water and related resources

Strategic Priority 3: Enhance optimal and sustainable development of wa-
ter and related sectors

Strategic Priority 4: Strengthen resilience against climate risks, extreme
floods and droughts

Strategic Priority 5: Strengthen cooperation among all basin countries and
stakeholders

Overviewing the outlook of the previous strategic plan, it is easily noted
that the proposal plan might be effective only within the territory of shared-ri-
ver basin which belongs to the sovereignty of those countries altogether signing
the transboundary watercourses convention. This plan is, however, unable to
compel Myanmar or China to comply with any sanctions, especially the 1995
Mekong Agreement as these countries are dialogue partners of the MRC, but
they have heavily influenced the Mekong watercourses because of their upstre-
am geographical location. As glimpsed from Fig. 2, dams in operation and
planned projects along the upper basin are densely constructed, which is certa-
in to cause the climate change and reduced floodwater storage capacity in the
Mekong Delta. This insoluble situation occurs not only in the Mekong River
but in other global shared rivers. Many studies [1, 18, 23, 26] and UN water
conventions have claimed the urgent actions to compensate for hydro-political
and administrative gap concerning the equitable and sustainable management
and cooperation of transboundary water resources in the world. Unfortunate-
ly, the stagnation is still facing the ineffective legal provisions of international
water law to tackle the unsolvable ongoing situation.

Briefly, there is still lack of multi-lateral cooperation of all shared-riverine
countries to be constrained by a single convention in terms of equitable and
sustainable coordination and development in the Mekong River.

Conclusion

Reports have shown that water resources have become increasingly scarce
over the past decades. Provided that water crisis takes place, it might lead to cli-
mate, health, agricultural, economic, and political crises. The construction of
legal regimes at many levels, from bilateral, multilateral or from regional to glo-
bal scales is to regulate the activities of countries with respect to transboundary
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.  Liang Prabang

Fig. 2. Sub-basins, major rivers and evaluation of the Upper Mekong River Basin in China

(8]

water resources, it also demonstrates the efforts of countries in building general
rules and principles to effectively protect transboundary watercourses from its
quantitative, qualitative and ecological damages from excessive human im-
pacts, especially upper riparian States. Human activities towards shared rivers
possibly results in riverbank erosion due to construction on the opposite river-
bank of the contiguous source country, greatly increase in sedimentation due
to deforestation upstream, interfering with the flow regime, and the extinction
of a number of species. The aforementioned facts demonstrate that the impor-
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tance of establishing legal frameworks is to regulate the behaviour of countries
to ensure the sustainable, reasonable and equitable exploitation and use of
transboundary water resources to protect the survival of each country as well as
of all mankind. It is necessary to use international legal principles and norms to
govern riparian countries to prevent, limit and respond to negative impacts on
the quantity, quality and ecology of transboundary water resources. Thus, in-
ternational water law is a legal instrument to ensure that all shared-river count-
ries, especially downstream countries, have the opportunity to enjoy the bene-
fits from international water sources on an equitable and sustainable basis,
which protects these countries against the acts of «xmonopoly on water resour-
ces» of upstream countries, and simultaneously ensures the use of transboun-
dary water resources of a country not to harm its interests and other countries,
and the needs of future use; thereby, it contributes to ensuring the peaceful and
friendly relationship between riparian countries.

On the basis of the provisions of the UNWC Convention [29], the UNECE
Convention [32] regional and bilateral treaties on transboundary watercour-
ses, a legal framework for the protection of shared-river water resources has
been formed; however, this legal framework is also revealing certain limitati-
ons. As a global multilateral treaty, the UNWC Convention still has the nature
of a framework treaty, establishing fundamental issues, and the basis for activi-
ties to protect transboundary water sources. Although the UNECE Convention
is more binding and specific than the UNWC Convention, providing for mem-
bership expansion since 2003, there is no country being a member of UNECE
participating in UNECE Convention because one of the main reasons is that
the UNECE Convention is a legal document of developed countries, so other
countries, especially developing countries, have to consider carefully when ac-
ceding to this Convention. Although there are many bilateral or regional treati-
es, they have only limited scope or content. Therefore, from the basic provisi-
ons of the UNWC Convention, it is necessary to develop more global legal tools
to serve as the basis for the establishment of more detailed legal frameworks in
the protection and use of transboundary watercourses. In other words, current
legal rules and principles encompass four weaknesses; that is, (1) the legislative
gap between water law’s aspiration to ensure all riparian States enjoy a sustai-
nable and equitable share of transboundary watercourses and enforceable con-
straints for powerful and wealthy States to restrict their unilateral actions thre-
atening the well-being of the downstream countries; (2) the legislative gap bet-
ween practical research into global climate change stemming from water flow
alteration, which requires flexible management regimes, and the legal, long-
standing objectives of promoting all riparian States to jointly negotiate com-
mon entitlement treaties to secure the stability necessary for infrastructure in-
vestment; (3) the conservation of aquatic ecosystems is somehow affected by
inconsistent and consumptive principles and norms despite recent, conside-
rable efforts to renovate the preservative regulations on the aquatic ecosystems
of transboundary water resources; and (4) the repetitive construction of lar-
ge-scale dams, popularly in the upstream, results in the flow alteration, negati-
ve climate change, and aquatic ecosystems, especially the adverse endurance of
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the lower riparian countries. To improve the effectiveness of the protection and
use of transboundary water sources, it is necessary to perfect the legislative wa-
ter sanctions and a single international management apparatus to regulate all
shared-river alteration activities and ensure the implementation of the interna-
tional water law for the purpose of sustainable and equitable management and
share among the riparian States.
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SOME LEGAL CONTROVERSIES ON EQUITABLE AND SUSTAINABLE
UTILIZATION OF TRANSBOUNDARY WATER RESOURCES IN PRACTICE (ON
THE EXAMPLE OF THE MEKONG RIVER)

The use of transboundary water resources has gained internationally special attention
for the past time. Although riparian countries recognize the benefits of cross-border rivers
and enter into an agreement with countries sharing the transboundary rivers by legal rules,
treaties and principles, they have done excessively riverine exploitation activities to maxi-
mize their socio-economic benefits causing the imbalance of the ecosystems and peace. In-
ternational treaties, bilateral and multilateral basin, and principles are currently not enfor-
ceable enough to compel riparian countries strictly to comply with these legal rules and
principles on the equitable and sustainable water coordination and development. Besides,
there still exists internal conflicts among the upper and lower riparian countries on the use
of transboundary river watercourses due to defective sanctions of transboundary water
use. There is an urgent need to establish a specialized international water management
commission designated by all nations with the utmost power to regulate human related ac-
tivities concerning transboundary watercourses to govern equitable and sustainable mana-
gement and development. Besides, current international law principles have to be revised
to bridge the gap of disagreement and potential conflicts between the lower and upper ripa-
rian States.

Keywords: transboundary watercourses, secondary analysis, riparian countries, inter-
nal conflicts, principles.
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BIUVIMB ITPMPOJHOT'O HIKITHVKA HA PO3BUTOK
IHBA3SIMHOI'O BUNTY PISTIA STRATIOTES L. Y
BOJOMMAX OKOJ/INIIb KIEBA

Y2020 p. y sodotimax nisobepesxcroi sannasu [Jninpa Huxue Kuesa 6ys sapeecmposa-
HULl MAcosuil Po36umox ineasiiinozo 6udy Pistia stratiotes, 6iomaca sikozo cseana 10 ke/m?.
Y 2021 p. Ha yux se 60001imMax KinvKicHi NOKAZHUKU PO3BUMKY nicmil 6y 3HAUHO MeHUIU-
mu i cknadanu 6—15 % 610 MUHynopiuHuX, NPU Lbomy Ginvuicmv ocobun 6ynu ypasceHi na-
mammesoio nonenuyeto Rhophalosiphum nymphaea i manu npuenivenuii suenso ma no-
Ho08Ke nucms. InmencusHicms ypaxceHHs nicmii nonenuyero cA2ana KinbKox comenv ex3.
Ha 1 ex3. nicmii. ExcmeHcusHicmo ypaxcenHs nonenuuero 6yna Hepienomipra: 6io 100 %
pocnun 00 20 % 6 HatiMeHt NOCMPANOANUX CKYNHEHHAX. 3a2a710M, YACMUHA POCTIUH, YPa-
HeHUX nonenauyero, cknaoana 6nuzvxo 70 % 6i0 3azanvroi kinokocmi. Jlamammesa nonesnu-
Us € nouwuperum 8 Ykpaini 6100m, modx nicmis Mae mym npupooHozo 80po2a, KUt Moice
BUABUMUCH eheKMUBHUM 3AC000M KOHMPOIO if NOUUPEHHST.

Kntouosi cnosa: insasiiinuii 6ud, 6ionoziunuti konmponv, Pistia stratiotes, Rhophalo-
siphum nymphaea.

[Ticris rinopisosupHa (Pistia stratiotes L.), BizoMa TaKOX IiJ{ HA3BOIO «BO-
IAHUI CajaT» — TPOIYHa BOJAHA POC/INHA, 10 II/IaBa€ Ha IMOBEPXHi BOMM.
BoHa mmpoxo po3noBCIoKeHa Y TPOIiuHill Ta CyOTpOIivHil 30HaX Ta MicIiA-
M JOCATAE MACOBOI'O PO3BUTKY, YTBOPIOKYM HA IIOBEPXHI BOJOVIM CyLIi/IbHMIA
KWIMM. B Mexxax TpainLiiliiHOro apeasy MaCOBMII PO3BUTOK IIICTil CTPUMY€ETh-
4 ii IpUpOJHUMI BOoporaMu. Ajle, 3i 3MiHOIO KJIiMaTy, IiCTid IoYasla MOIIN-

'"Po6oTy BUKOHAHO 3a paxyHOK 610keTHOI porpamu «IlifTpuMKa posBUTKY Ipiopu-
TeTHVX HalpsMiB HaykoBux pocnimxens (KITKBK 6541230)».

IO utysanna Tpuric B.B.,|Yymak B.O.|Brus npupopHoro mkigHmMKa Ha po3BUTOK
inBasiitHoro Bupy Pistia stratiotes L. y BogoiiMax okommub Kuesa. I'idpo6ion. scypH. 2023.

T.59. Ne 4. C. 40—47.
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PIOBATHMCh TAKOX 1 B KpaiHAaX IIOMipPHOTIO IIOACY, fie IPUPOSHUX BOPOTIB y Hel
MarbKe HeMa. B Takux MicIifx MacoBuUil PO3SBUTOK ITiCTiI MOXKE€ CTaTV HEKOHT-
POTBOBAHMM, 1[0 IIPU3BOJUTH 1O 3HAYHNX €KOHOMIUHUX 30MTKIB Ta 0 flerpa-
Jalrii MiCIIeBUX BOJTHUX €KOCUCTEM.

MacoBe nommpeHH IicTii TOB’s13aHe 3 i HOMY/IAPHICTIO y akBapiyMicTiB
Ta maHAmadTHUX [u3aitHepiB. I, xoua 3a3BuYail TaKi eK3eMIUIPYU He MePeXKu-
BAIOTb 3MIMY Ta He CTBOPIOIOTH CTaOIIbHOI IMONY/IALLil, CUTYaIlis MOXe 3MiHU-
TUCH.

Y BopoiiMax €BpoIu micTifA 3’ ABWIacA y fpyriit monosuHi XX cT. Brepie
BOHa Oysa 3apeecTpoBaHa y kaHanmax Hinepmanpis B 1973 p. [18]. ¥ 1998 p.
3a¢ikcoBaHMI MacOBMIT PO3BUTOK IIiCTil y BogoiiMax miBHoui ITamii [11], Huni
BOHa IOLIMPeHa IPaKTUYHO 110 Bcit ITanii [10]. B menTpanpHint €Bpormi micTis
3HaiineHa y Yexii [22], ®Opannii [13, 19], Cepbii [24] Ta B meskux iHmux
KpaiHax. OcTaHHIMM pOKaMU IiCTisl HEPIIKO 3yCTpiYaeThCA B paiioHi Benmmknx
Oszep (CIIA) [6].

Ina 60poTbbu 3 micTi€l0 BUKOPUCTOBYIOTbCA XiMiuHi (repbiummnm), me-
XaHivyHi (IpubupaHHA 3 BOfoiM) Ta 6iojIoriuHi (po3BefieHHA Ta iIHTPOAYKIIisA
IPUPOAHUX BOPOTiB) MeToAu. Ajte XiMi4HI METOM € HaATO WIKiIIMBUMU JI/IS
BOJHIIX €KOCUCTeM, MeXaHi4Hi — Jopori Ta MamoedeKTHBHi, a 6ionoriuHi 06-
Me>KeHi HM3bKOIO KiJIbKICTIO MPUATHUX [/ LIbOTO BMAIB. 30KpeMa, Jiist 6io-
JI0TiYHOI 60POTHOM 3 MiCTi€r0 HaldacTillle BUKOPUCTOBYIOTh TPOIIYHOTO IiB-
JleHHOaMepMKaHCbKOTO HoBroHocuka Neohydronomus affinis Hustache [15,
17, 23]. InmmM eeKTUBHUM METOOM € iHTPORYKIIiA TalmaHAChKOI IicTieBol
mcToKpyTKYU Spodoptera pectinicornis (Lepidoptera : Noctuidae) [8, 14]. Ha
JKaJlb, i IPUPOJAHI WKIJHUKYM TaKOX € TPOIIYHMMU BULAMMU, TOXK MOXK/IV-
BOCTi BUKOPMCTAHHS iX B yMOBaX IIOMiPHOTO KJIIMaTy /iy>ke 0OMeXXeHi.

B Ykpaini nepui 3naxigku mictii 6y 3apeecrpoBasi mig Knesom y 2005
p. BigToni BOHa HEOZHOPA30BO TPAIULANIACA TYT y IPUPOSHUX BOJOMMAX, ajIe
MacoBOTO PO3BUTKY He mocArana [4, 7]. Y 2013—2014 pp. macoBuii crmamax
nictii 6yB 3apeecTpoBanmit Ha p. CiBepcpkuii [JoHenb B okommiax Xapkosa [1,
3]. Lleit cmamax cTaB MPUYMHOI eKOHOMIYHMX Ta COLliaNbHUX pobeM (06Me-
YKEHH Cy/IHOIUIaBCTBA, peKpeallil Ta pr6oIoBIIi), Ha 60poTHOY 3 IicTi€o e
3 obnacHoro 6rwomKera 6y10 BUjiieHo 6iblie 6 MTH. IPUBEHb.

Cnig BigsHaumty, mo 3a ganumu A.l. Bacenko ta I'IIl. Kasapinosoi,
Hait6inbIm MacoBuM po3BuToK mictii y CiBepcbkomy Jlonmi 6yB y 2013 p., y
2014 p. 6iomaca Ta 3afHATI W10 6y TOMITHO MeHIIMMY, a B 2015 p. micTis
3yCTpidanach Ha OMX BOJOJMMAX /MIIE Y BUIIANL OKPEMUX HEBEINKNUX CKYII-
YeHb.

Y 1boMy KOHTEKCTi aKTya/IbHOIO € iHpopMalig mpo MiclieBi BUay KOMax,
AKi MOKYTb Bpa)KaTy ICTi0, 0OMeXXyroun Ii pO3BUTOK. 30KpeMa TaKOIo € JIa-
tarreBa nonemus Rhophalosiphum nymphaeae (Linnaeus, 1761) — gBogom-
HUI TONOLVKIIYHNIT BUA. IIepBMHHOI KOPMOBOKI POCIMHOIO JJIS1 HBOTO €
Pi3HOMaHITHI BUmM p. Prunus, Ha HUX i3 3MMYIOUMX A€Lb HABECHI BUTYILIIOIO-
ThCA TUYUHKMY, 3 AKUX BUPOCTAIOTh CAMKM-3aCHOBHUIII, AKi BifPOMI>XYIOTb I10-
KOJIiHHA NMapTeHOTeHeTUYHUX CaMOK. B KiHIIi TpaBHA monenmnili Mirpyrorb Ha
pisHOMaHIiTHI HaBKO/IOBOAHI pocnuHu (Bupu poxis Alisma, Butomus, Callitri-

ISSN 0375-8990. I'igpobionoriunmii sxypHait. 2023. 59(4) 41



Tpunic B.B. Yymax B.O.

che, Echinodorus, Euryale, Juncus, Lemna, Nelumbo, Nuphar, Nymphaea, Pota-
mogeton, Sagittaria, Sparganium, Spirodela, Triglochin, Typha Tomo) [9]. Ha
HVIX YTBOPIOIOTb IIi/IbHI KOJIOHIi Ha BepxHbOMY 6o mcTKiB. [Tpn npomy Ko-
Max) MOXXYTb BIDKMBATH IIpM KOPOTKOYAaCHOMY IepeOyBaHHI Mifi BOJOIO.
ITpoTsiroM ce30Hy pO3BMBAETHCA IO BOCHMI IIOKO/IiHb. biosoris Ta ditomaTo-
noriyne 3Ha4eHHA R. nymphaeae focntb [o6pe BUBYEHI Ta ONNCaHi B JiTepa-
Typi [5, 9, 12].

IcHye pmocBip Bukopucranusa R. nymphaeae pns 6ionorianoi 60poTs6u 3
BopHuM Oyp’sinoM (Heteranthera limosa (Swartz) Willdenow), sikuit mkopnTsb
nociBaM puca B Kanidopsii. EkcriepuMeHTanbHO TOBeIEHO, 110 BUKOPUCTAH-
H TTOTIe/INIIi 3HVDKYBasIo 6iomacy H. limosa Ha 58 i 87 % 3a igBa pokn [20].

Y 2020 p. macoBumit pO3BUTOK IIiCTil OYB 3apeecTpoBaHMII Ha 3aI/TABHUX
BoJ0iIMax niBobepesxks [uinpa Hmkde Knesa, e mix yac Haitbinbir MacoBoi
BereTalil B KiHui nita 1o 80 % BOJHOI IOBepXHi 6Y/I0 BKPUTO CKYITYEHHAMMU
pocinH, 6iomaca sikux csrana 10 kr/m? [16, 21]. Y 2021 p. Ha iux )xe BogoriMax
BOJSHUII cajaT 3a/iMaB He Oinblre 5 % IOBepXHi, X04a K/IIMaTUYHI yMOBU
cyrTeBo He 3MiHmmucs. IIpu npoMy Bca momynAnia mictii 6yma ypaxena R.
nymphaeae, 1[0 MOIJIO OYTM OJHMM 3 YMHHMKIB Takoi 3Ha4HOI jerpaganii
IIiCTil, Ta 1O CBiAYNTD IIPO HAABHICTD Y HEl IPUPOJHNX BOPOTIB B IaHil KliMa-
TUYHII 30Hi.

[TpegMeTOM maHOI CTATTI CTANMO MOCTIIPKEHHA MOMYJIALl micTii Ta 11 mpum-
POAHMX BOPOTIB y Till CaMill CCTeMi BOJOVIM.

Marepian i MeTOgMKa JOCTiI)KEHD

KinpkicHuit po3Butok Ta ¢isionoriunmit cran nomynauin P. stratiotes
pocnimpxysanu y 2020—2021 pp. Ha BopoiiMax jiBobepexxHoi 3artasu [JHinpa
miokde Kuesa. OuiHoBam po3mipy pocin, iX cupy Macy, WinbHICTb Ha M” Ta
nutomy 6iomacy. I[Tnomyy, 3aitHATy 3apocTsamu mictiiy 2020 p., po3paxoByBaIn
Ha OCHOBIi CYIyTHUKOBUX HaHUX [2], a y 2021 p. mIIAXOM aHaji3y HaTypHUX
¢dotorpadiit (06paxoByBamM 4acTKy IOBEpPXHi BOJHOTO J3epKaia, 3ailHATY
pocnuHamu P. stratiotes). YpaxxeHHA micTii nomenuiero peectpyBamu ¢oTo-
¢ikcaiero, 3pasky ypakeHUX POCTINMH 30pany BpyYHy Ta QikCyBamm eTuio-
BJM CIVIPTOM JI/IA IIOJa/IbIIOTO BU3HAYEHHA IOTIEINb.

PesynbpTaTi JOCTigKeHb Ta iIX 00rOBOPEHH S

I[Ticma macoBoro po3BuTKy micTii y 2020 p. My 31iliCHIOBaIM MOCTiHMIA
MOHITOPMHTI BOJOIM, fi€ LIeMl pO3BUTOK 6yB 3apeectpoBannit. Kimouosi cTanmii
CIIOCTEpEXEHb BKa3aHi Ha PUCYHKY 1.

[Tporsarom sumu 2020—2021 p. BereTyounx ocobuH mictii Ha akBaTopii,
1[0 JOCTi/KyBaacs, BUABIEHO He Oy/Io, B T.4. i B He3aMep3al4oMy KaHasIi
BopTHuibkoi crannii aepanii. ¥ 2021 p. nepuri ocobunu mictii 6y 3apeecrt-
POBaHi B JINIITHI, HaiO1/TBIII MACOBOTO PO3BUTKY IOIYJIALiSA MicTii focsrnay Be-
pecHi, aste 1i KiIbKicHI XapaKkTepucTIKY Oy/In 3HAaYHO MEHIINMM, HiX Y 2020 p.
3okpeMa, BifICOTOK aKBaTOpii BOJZOVIMM, BKPUTUII MiCTi€l0, CKIa/IaB y BEpPeCHi
2021 p. 5 % npotu 80 % y BepecHi 2020 p., a MakCcHMaIbHa cupa 6iomaca y
CKyITUeHHSIX CATraa, BifnoBigHo, 1,5 kr/m* mportu 10 kr/M* (puc. 2, a, 6).
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Puc. 2. Osepo 3omoye: a — Bepecenb 2020 p.; 6 — Bepecenb 2021 p.

Tako>kx BCTAaHOBJIEHO, 1110 3HAYHA YACTVHA POC/INH OyIIa ypakeHa IOIe/n-
eto R. nymphaeae, iIHTEHCUBHICTD Ypa)keHHsI CATa/a KiIbKOX COTEHb €K3. I0-
nenunii Ha 1 exs. micrii. Pocinamy, ypakeHi monenmniiero, 4acTo Maay IpurHive-
HUJl BUIJIAJ, 30KpeMa, He JOCATAINM MaKCMMA/JIbHO MOXIMBOTO po3Mipy (y
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Puc. 3. Pocnynm micTii, ypaykeHi IOIeInIero

2020 p. po3mipu okpeMux pociuH csiranm 40 cM. y fiameTpi) Ta Maiy MO>KOBK-
ne mucta (puc. 3). EKCTeHCHMBHICTD ypaKeHHs IoIlenuiero Oyra HepiBHO-
mipHa: Bi 100 % pocnuH (sk Ha puc. 2) 1o 20 % B HalMEHII TOCTPAXKAATINX
CKYITYEeHH:AX. 3arajsioM, 3a HalIOIO OLliHKOI0, YaCTVHA POC/INH, YPa>KeHUX IoTIe-
NnLero, cKrasiana 6mspko 70 % 3aranbHOI KiIbKOCTI pOC/INH.

Takum unHOM, MacoBui po3BUTOK R. nymphaeae Ha nicrii moxe 6yTu ofi-
HMM 3 4YVMHHUKIB KOHTPOJIO 3a HAaJMipPHOI BeTeTali€l0 IIbOrO iHBa3illHOTO
BUTY.
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Macose ypaxxeHHA mictil monmemmueto R. nymphaeae Ha Teputopii Yk-
painn 6yno 3adikcoBane Brepire. Ilix yac momepenHiX cHanaxiB po3BUTKY
micTil B YKpaiHi criocTepe>xeHHA 3a 1l MIKiTHMKaMM He IPOoBOAMIoCh. Ilpn
IIbOMY MacOBMII PO3BUTOK IIiCTii, 30KpeMa, Ha p. CiBepcbkuit [loHeub, Tpu-
MaBCsl MAKCUMYM PiK — JIBa, IiC/IA YOTo NMOMYJIALiA pi3K0o CKOpoUYyBanach abo
30BCiM 3HIMKa/la. He BUKIOYEHO, IO OOHVM 3 YMHHMKIB CKOPOYEHHA IIOITY-
nALii mictii B YkpaiHi 6yno ypaxenHs ii monemuueo R. nymphaeae, Axa B
Ykpaini € gocuts nommpennm supoMm. Ilif yac cnamaxy micrii mig Knuesom y
2020 p. MacoBOTro ypa>keHHsI pOC/IVH IOTIe/INIIeIo BinMideHo He Oymo. Y 2021 p.
Ha TUX K€ BOJOMIMAaX PO3BUTOK IiCTiI 6yB 3HayHO cnabmmM. OgHaK, My He MO-
JKEMO CTBEPKYBATI, 1O CaMe BIUIMB Ionenmnii npussiB y 2021 p. 5o 3Ha4HO
CMabLIOTO PO3BUTKY MiCTil, HDX y 2020 p., a/pKe B IPMPOJHNIX YMOBAX J10TO He-
MOXK/IMBO BifggiinTy Bif Oil iHIIMX YMHHMKIB. Ajle 04eBUHO, IO jIaTaTTEBA
MOMeNNI 34aTHA MAaCOBO PO3MHOXKYBATUCh Ha MICTii B HAIIMX KIiMaTUYHUX
YMOBaXx i 3aBJjaBaTy 1ii IOMIiTHOI IIKO/IN.

Otxe, crif 3a3HaYNTH, IO B YMOBaxX YKpaiHu Pistia stratiotes Mae npu-
POJHOTO IIKi/JHMKa, AKNII 3/laT€H 3aBJjaBaTy il IOMiTHOI KoAu. B ymoBax He-
TUIIOBOI /151 cebe KTiMaTMYHOI 30HY, nony/ALil Pistia stratiotes € HeCTIIKMMI,
TO>K HaBiTh BiTHOCHO HEBE/IMKMI HETaTUBHMNII BIUIMB MOKe BUSABUTUCH s
Hux KpuTryHuM. Cilifi 3ayBaXKUTH, 1110 BUKOPMCTaHHSA MiCl[eBOTO BU/Y-IKif-
HJIKa B SIKOCTi MeTofa 6ionoriunoi 60poThbM 3 iHBa3iTHNM BULOM-IIPUOYIIb-
11eM € OiIbIll 6e3TeYHNM 3 €KOJIOTIYHOI TOYKY 30pPY, Hi>K BUKOPYCTAHHA JUIA
Hiel MeTH IHTPOAYKOBaHMX BUAIB-IIKiHMKIB, HACTIKN 3aCTOCYBAaHHA AKNUX
MOXXYTb OyTU Hellepe6adyBaHVIMUA.

BucnoBkn

B nenrtpanpHiit Ykpaini, 30kpeMa, y BoioiiMmax Kuesa i okonmnup jefani
YacTille CIIOCTePiraloThCA CIajaxy MaCOBOTO PO3BUTKY iHBa3iitHOro BUJY Pis-
tia stratiotes L., AKi 3aB/Ial0Th YMMaJIOl KOV IPUPOJHUM eKocucTeMaM. [Tpu
IJbOMY HaJOi/IbIII MacOBMII PO3BUTOK, 3a3BIYal, CIIOCTEPIra€TbCs MPOTATOM
IIEpIIOTO POKY, a Y HACTYIIHI pOoKM momynAuisa P. stratiotes cyTT€BO CKOPO-
YYETHCA.

Ha macrynHmit pik micisg MacoBOTo cnajnaxy nomynAuisa P. stratiotes y
IOCTIIKEeHNX BOfjoiiMax Oy/la MacoBO ypakeHa JIaTaTTEBOIO Iomenuiero Rho-
phalosiphum nymphaeae (L.) i Masia 3HaYHO MEHIII XapaKTePUCTUKU PO3BUT-
KY, 11 KiZIbKiCHI ITOKa3HMKM CKaaganmu 6—15 % Bifg MUHYIOPIYHUX, POCIMHMY,
IO 3a3HA/IV HAVOLIbII MAacOBOTO ypaKeHHs IOIETNIe0, BUMIALAINA IPUT-
HiueHo, IX cepeHiil po3Mip OyB 3HAYHO MEHIINM 3a TOJA, [0 CIIOCTePiraBcs B
111 >Ke JIOKalLii pOKOM paHilie.

[HTEHCHMBHICTD ypa)KeHH IICTil IOIeNINIIEI0 CATala KiTbKOX COTEHD €K3.
Ha 1 ex3. micTii. Pocnunn, ypakeHi nomnenmniero, 4acTo Maay IpUTrHidYeHI BUT-
JIAT Ta MM NTOXKOBKJIe MUCTA. EKCTeHCUBHICTD ypaXKeHH: Iomenniero Oya
HepiBHOMipHa: Bift 100 % pocnuH 10 20 % B HalIMEHII IIOCTPAXKJANNX CKYII-
YeHHAX. 3aTa/I0M, YaCTVHA POC/INH, YPa>KeHNX MO0, CK/Iafana 6/1M3bKOo
70 % Bin 3arasbHOI KiZIbKOCTi.
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MacoBe ypa)KeHHS MICTil JIaTaTTEBOIO IIOIEINLEI0 CBiYUTh PO HasAB-
HICTb y LIIbOTO iHBa3ifiHOTO By NPUPOJHUX BOPOTIB B HAIMX YMOBAX, LJO
MO>Ke BUABUTHUCDH e(PeKTUBHIM 3aCO60M KOHTPOJIIO 10TO IONIMPEHH.
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THE INFLUENCE OF A NATURAL PEST ON THE DEVELOPMENT OF THE
INVASIVE SPECIES PISTIA STRATIOTES L. IN VATER BODIES NEAR KYIV

In 2020, the mass development of the invasive species Pistia stratiotes, the biomass of
which reached 10 kg/m?, was registered in the water bodies of the left-bank floodplain of
the Dnieper below Kyiv. In 2021, in the same water bodies, the quantitative indicators of
pistia development were significantly lower and amounted to 6—15 % of last year’s, while
most individuals were affected by the water lily aphid Rhophalosiphum nymphaea and loo-
ked depressed. The intensity of the impression of the pistia by the aphid reached several
hundred specimens for 1 specimen of pistia Plants affected by aphids often had a depressed
look and yellowed leaves. The extent of aphid damage was uneven: from 100 % of plants to
20 % in the least affected clusters. In general, the part of plants affected by aphids was about
70 % of the total number.

Water lily aphid is a widespread species in Ukraine, so pistia has a natural enemy here,
which can prove to be an effective means of controlling its spread.

Keywords: invasive species, biological control, Pistia stratiotes, Rhophalosiphum nym-
phaea.
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CYYACHUMN CTAH IOIIY/IAIIII TA ITIPOMUCE

TPAB’THOI KPEBETKI PALAEMON ADSPERSUS

RATHKE, 1837 (DECAPODA, PALAEMONIDAE) ¥
IMIBHIYHO-3AXITHIN YACTUHI YOPHOTO MOP

Ha ocnosi ananisy npo6 3 35 ynosie kpesemxosux Amepié 8 nieHiuno-3axioniti uac-
muni Yoproeo mops 6 nepiod 3 2017 no 2020 p. 6ynu ompumani 0axi npo cmamesy ma
PO3MIpHO-MACO8Y cmpykmypy nonynsuii mpas snoi kpesemku Palaemon adspersus Rath-
ke, 1837. Bcvozo Oyno npoananizosaro 4293 exs. Kpesemka 6 ynosax 6yna npedcmasnena
ocobunamu 008xuHot0 20—65 mm. Ilepesasxcanu ocoburu 008xuHo0 40—50 mm, iXHs ua-
cmka cknadana 52 %. Bukopucmosyrouu modenv LBB, 80anoce scmanosumu, w0 6npooosi
2017—2020 pp. 8i06ynocy 36invuieHHs pieHsa 8i0HOCHOT npomucnosoi cmepmuocmi 3 0,7 0o
1,2. B moti s#ce uac 6i0HOueHHA nomouHoi 6iomacu 0o biomacu, piserv AKoi 3abe3newye max-
cumanvro cmitikuti 6unos (B/Busy), y 2020 p. dopistrosano 1,0, ujo 6i0nosidae onmumany-
HOMY Pi6HI0 eKcnayamauii pecypcy mpas saiHoi kpesemku 6 ykpaincokux éodax. Minimano-
HO donycmuma 008HUHA KPeBemok Ol NPOMUCTY, 32i0HO DO3PAXYHKI6 moleni, ckaand
35 mm. AHani3 y108i6 KpesemKo8UX Amepie BUSEUE BeNUKY KibKiCb NPULOBY MON00i npo-
Mmucnosux pub ma piokicHux sudis, Axi 3aneceri 0o Yepsoroi knueu Yxkpainu. Y momy uucni
HepioKo 8i0Mi4anocL NOMPANAAHHA 6 Amepi Mon00i buukosux ma kamoéanosux pub. Ilo-
MOUHULL PiBeHb NPOMUCTLY He MOJHe NPU3Becmu 00 Nepesiosy Kpeeermox 6 ykpaiHcoKux 60-
oax. O0HaK, 6 YiNAX 3HUNCEHHS He2amueHOo20 BNIUEY NPOMUCILY KPeBemoK Ha MOn00b pub
ma iHwux 2idpo6ioHmis, HeoOXiOHA peyniUist b02o 08y UNTXOM 00OMENEHHS KinbKoCmi

00UiNIbHO 0OMENCUMU KiNLKICMb KPeBemKosux Asmepis Ha piéHi 61u3vko 800 00uHUUb.

Kniouosi cnoea: «pesemxa, Palaemon adspersus, cmpykmypa nonynauii, on-
MUMI3AUIA NPOMUCTY, NPUTIOBUL.

Tpas’sHa kpeBetka Palaemon adspersus Rathke, 1837 mmpoxko nommpena
6ina miBHIYHO-CXifHOTO y36epexcKa AT/IAaHTMYHOTO OKeaHy. Bona sycrpi-
yaeTbcA B IliBHiYHOMY, Banriiicbkomy, Cepensemuomy, YopHomy Ta A30BCh-
KoMy Mopsax. B 1930-x pp. P. adspersus 6yno BumagkoBo 3aHeceHo B Kac-
nijicbke MOpe Ipy axjiMaTtusalii B HbOMy YOPHOMOPCHKUX Kedameit. Y

IImtyBanH s ['yrak b.C. CyqacHuii craH nomysiALii Ta IPOMMCeN TPaB THOI KpeBeTKM
Palaemon adspersus Rathke, 1837 (Decapoda, Palaemonidae) y miBHiuHO-3axifHiit yac-
tuni Yopuoro mopsi. ['idpobion. xypH. 2023. T. 59. Ne 4. C. 48—64.
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1954—1956 pp. 3 Ti€i ) pUUMHM Lieit BUfi HOTpanmB i B ApanbcbKe Mope [10].
B 060x MOpsx Lieit Buj YCIILTHO HATypasIisyBaBCs Ta JOCUTD LIBUKO JTOCAT
BIUCOKOI uncenbHOCTi [6, 8]. OkpiM 1iboro, y 2011 p. TpaB’siHa KpeBeTKa 3 Haa-
CTHMMM BOJAMM IPOHMK/IA Ha cXif [TiBHiYHOI AMepuKM Ta MOMMPUIACh B 3a-
mmBi C. JIaBpeHTis, B3goBx y36epexoxsa Hotodaynanenna [25]. Came mmpo-
Ka TOJIEPaHTHICTD JJO YMOB CepeloBMIIA IO3BOIMIA LIbOMY BUY TaK PO3ILN-
putu cBiit apean. Tpap’siHa KpeBeTKa MO>Ke )XUTYU Ta PO3MHOXKYBATUCh IIPU
Temnepatypi Bogu 2—25 °C ta conmoHocTi 2—35%o 7, 17].

3a TuroM >xmBneHHA P. adspersus BifHOCATD 1o 6eHTO(AriB-eBpudaris.
Hopocii 0cobuHY 1I1bOTO BUAY XUBIATHCA APiOHMMY opraHisMaMu 6eHTOCYy,
TaKMMMU SIK TOTiXeTH i IpiOHi pakonmopiOHi, a TaKO)K MEPTBUMU MOPCHKUMU
TBapMHAMI Ta [AEeTPUTOM, HE3HAYHY YaCTKy palliOHy CK/Ia[Ja€ 300IUIAHKTOH
[3]. B miBHiYHO-3axifgHil yactuHi YopHOrO MOps TpaB’siHa KpeBeTKa 3YCT-
pivaerbcsa B ycirt npubepesxHiit 30Hi. Oco6MMBO BUCOKOI YMCEIbHOCTI BOHA
JlocATa€ B MiIKOBOJZHMX 3aTOKaX, sIKi J0Ope MporpiBaloThcsA y BeCIHHBO-TiTHIN
nepiop. [1ig yac BeCHSAHMX HEPECTOBUX Mirpariiit, 0co6Bo B [[>Kapuiraipkiit,
Kapkinirtcobkiit Ta TeHppiBchbKiil 3aTOKaX Tpap’sHa KpeBeTKa YTBOPIOE CKYII-
JeHHsI 1O KITbKOX THCSIY 0co6MH Ha 1 M”. Takox 11eit BUJ| € MAaCOBUM y 6araTh-
ox mmMaHax IliBHiuHO-3axigHoro IIpnyopromop’sa: Xamkubeiicbkomy, Cyxo-
My, ['puropiBcbkomy, Tumirynbcbkomy, bepesancpkomy, JodiHiBcbkomy,
[ITabonmarcpkoMy Ta B rpymi TysniBcpkux mumanis [1, 9, 19]. Ilpowec mapysaH-
HA Yy IJbOTO BUJy ITOYMHAETHCS HAIPUKIiHII Oepe3sHs — Ha IOYaTKy KBiTHA,
npu nporpisi Bogu go temneparypu 7—9 °C. Ilicna samnigHeHHA caMKy BUHO-
IIYIOTD iKY Ha IUIEONIOAaX BIIPOJOBXK YChOTO Iepiofy eMOpioHa/IbHOTO po3-
BUTKY BiJj OJTHOTO J10 IBOX MiCALliB 3a/Ie>XKHO Bif Temriepatypu Boau [1, 10, 18].

[t TpaB’siHOT KpeBeTKM XapaKTepHi B000Bi Ta ce30HHI Mirpauii. [Tepuri
TI0B’s3aHi [IepIll 3a BCe 3 KUBJICHHAM, a IpyTi — i3 3MMiBJIelo, HaryJioM Ta pos-
MHO>XXEHHSM. Y BEeCHSHWIT epiof] KpeBEeTKM IePeMillyI0oThCs 3 ITIMOOKMX Jiiis-
HOK MOpsI Ha 6i7b1iI Terti Ta 6araTi KOPMOM MOPCHKi MiTIKOBOJI/is, i€ TIPOXO-
IUTh BUK/IbOB MMYMHOK. ITiff 4ac Mirpamiii cKylmuyeHHsa KpeBEeTOK PyXaloThCA
B3I0BXX OeperiB Ha HeBe/MKiil BifcTaHi Bix ypisy Boau. bynmn Bigmideni pery-
JISIpHi Ce30HHI Mirpaliii B rpsiax BCix IPUYOPHOMOPCHKIX MMMaHiB. Y 1/116o-
KIX JIMMaHaX, TaKux AK Tuirynbcbkuii Ta Cyxuii, KpeBeTKM MOKYTb 3a/IyIla-
TICS IPOTATOM LII/IOTO POKY, IIPOTe BOCEHM Oi/blia IXHs YaCTHHA, BCE OfIHO,
BUXOZNTD Y 6inblu Temie Mope [19].

B yopHOMOpcbkoMy baceiiHi P. adspersus Mae T0KaIbHe IPOMICIOBE 3Ha-
4eHHs, 1i BU00YTOK 37iiICHIOETbCA Y Bofax YKpaium ta bomrapii [21]. Oc-
KUIBKM y BOJIaX IIiJj IOPUCAMKIIE€I0 YKpaiHV 3HAXOAUTHCA HabinblIa akBa-
TOpis menbdy Ta BeMMKa KiIbKiCTh MiITKOBOJHMX 3aTOK, B HamIill KpaiHi €
YHIKa/IbHa MO>XJIMBICTb IJIA PO3BUTKY IIPOMUCIY KpeBeTOoK. B ocranni 20
POKiB, B YMOBaX BJMCHa)KeHHs 3aIlaciB 6araTboX IPOMICIOBUX pub, YKpaiH-
CbKi BuI00YBHI IigIpreMcTBa, 0COO/IMBO HEBEMMKI 3a YMCENTbHICTIO IpaliB-
HUKIB, CTa/IM aKTVBHO PO3BUBATY IIPOMICE KPeBeTOK [19].

B HuHimHIA Yac yABIE€HHA NPO pecypcu YOPHOMOPCHKUX KPEBETOK B
YKpalHChKIMX Bojlax YOpHOro Mops 3a/MIIAIThCA AaneKo He MoOBHUMM. O11iH-
KM IXHBOI 4MCEJIbHOCTI OTPMMYBA/IN JIAIIE Ha OKPEMUX JI/IAHKAX, IIEPEBaXKHO
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Ha OCHOBI Bi3ya/IbHMX OLIiHOK IIijJj 9ac mpoMuciy. JfaHi 11010 po3MipHOro, Ma-
COBOTO Ta CTATE€BOTO CK/IAAy LiMX Oe3XpebeTHNX B YKPaIHChKUX Bofjax YopHOro
MOPs1 Ha IaHUII 9ac YPUBYACTi i HEZOCTATHHO OXOIUIIOIOTH BCi palloHM poboTH
BUI00YBHUX HiAnpueMcTB. [TocuneHHs iHTeHCMBHOCTI BUOOYTKY TpaB sTHOI
KPEBETKM B OCTaHHi HeCATWIITTA NMOTpebye MOHITOPMHIY CTPYKTYpM IIOIIY-
Hna cTBOpeHHsA IepefyMOB LI0J0 MOXXIMBOCTI IOJA/NbLUIOTO MOJEII0BaHHSA
CTaHy ITOIY/IALIl Ta OLIHKM 3aIlacy TPaB sTHOI KPeBEeTKY B XOA1 ZaHol poboTH
BUPILIyBa/IM TaKi 3aBJJaHHA:

— BUBYUTY PO3MIpPHO-MACOBY i CTaTeBY CTPYKTYpPy HONY/IALIl TpaB sHOI
KPEBETKI;

— OILIHMTY CYYacCHUII CTaH MOIYJIALIl TpaB THOI KPEeBETKI;

— JOCTIUTY Cy9acHWIT CTaH IIPOMMCITY Ta JI0TO BIUIVIB Ha PeCypC TpaB -
HOI KpEeBETKM B YKPAaIHChKUX BOJAX;

— OL{HUTY BIUIMB IIPOMMCITY KPeBETOK Ha iHIIi BUAM IiIpO6iOHTIB.

Marepian i MeTOgMKa JOCITiI)KEHD

Martepianu pis focipKkeHb 6y oTpuMaHi 3 IPOMUCTIOBYX Y/IOBiB pr6o-
rOCIIOZJapChbKMX MIAIPUEMCTB B Iepiof; 3 Gepe3Hs 110 JIMCTOIAJ BIPOJOBXK
2017—2020 pp. IIpo6u Bigbupany nepii 3a Bce BOCHOBHMX paiioHax BULOOYT-
Ky KpeBeTOK B YKpaiHi: KapkiHiTcpkiit 3atoni 6insa c. JlasypHe, c. 3amisHuii
HOPT i AiIAHKAX, pPO3TAlIOBaHUX Ha MOYATKy Ta KiHLi kocu Tenpgpa. Takox
Oynu BifibpaHi mpo6m y ruprni bepesancbkoro miMany B paitoHi c. HYoproMop-
Ka. Binbip mpo6 aisa focipKeHHA MOMy/IALIHOL CTPYKTYpY KPeBeTOK 37iil-
CHIOBA/IM 3 Y/IOBiB IPiOHOBIYKOBYX ATepiB, 3 BiYKoM y 60u1i 8 MM. 3HapAnas
BUCTAB/LSUIN Y IpUOepexHiil 30Hi MOps Ha IbuHax 70 1,2 M.

[l 6iomorivHOrO aHaIi3y 3 yI0BY BUIIQIKOBYM YMHOM Big6upanu 100—
150 exs. janoro Bujy. JIOBXXMHY KPEBETOK BUMipIOBa/IN BiJj CEPEVHI OKa [0
KiHIA TelbCOHY. Bumipu nmpoBojuaum mTaHTeHIMPKYAEM 3 TOYHICTIO [0
0,1 MM, Macy BM3Ha4Ya/IM Ha €IeKTPOHHUX Barax 3 To4Hicrio no 0,1 r. Busna-
JeHH: CTaTi KpeBeTOK IPOBOAIIN 32 HasABHOCTI (y camiiiB) abo BigcyTHOCTI (y
CaMOK) Ha IepIiil mapi rmieonofis gpyroro npuparky (appendix masculine)
[20]. Bcboro 6ymo npoananizoBaHo 4293 ek3. KpeBeToK i3 35 mpob (Tab. 1.).

Craructuaay o6po6Ky OTpMMaHMX JJAaHVX IPOBOJVIIN 32 3ara/IbHOIPUIL-
HATYIMY METOJVIKaMI 3 BUKOPUCTaHHAM nporpam Microsoft Excel 2016 Ta Sta-
tistica 2010.

H714 OLiHKM cTaHy HOMYJIALIN Ta PiBHA IPOMMCIOBOIL €KCIUTyaTallil foc-
JTIPKYBaHOTO BULYy BUKOPYCTOBYBaIM MaTeMaTiyHy Mozienib LBB (Length-ba-
sed Bayesian biomass estimator). Ile BifTHOCHO HOBMIT METOJ MOJIE/NTIOBAHHS

Tabnuuys 1
O6c¢sar matepiany, Axkuii 6yB mpoaHani3oBaHMII Iif Yac JOCTimKeHb y 2017—2020 pp.
HaHi 14 aHanisy 2017 p. | 2018 p. | 2019p. | 2020 p. | Bci poxn
Kinbkictb mpo6 3 ynosis, of. 19 7 4 5 35
ITpomipu noBXMHM Ta MacH, €K3. | 2387 783 589 534 4293

50 ISSN 0375-8990. Gidrobiologiceskij zurnal. 2023. 59(4)



Cyuacnuii cman nonynayii ma npomucen mpassaHoi kpesemxu

IIPOMICIOBOI ITOMYJIALLL, ajIe BiH B)Ke IIMPOKO BUKOPUCTOBYETDCA [/ YIIPaB-
THHA pubanbcTBOM [26]. AHami3 cTaHy momysALil Li€l MOZeUIo 37iil-
CHIOETBCA Ha OCHOBI JJAHUX IIJOI0 PO3MIPHOTO CKJIafy i He moTpebye iHIIo1 fo-
naTkoBoi iHpopmaii. Ha BigmiHy Bij iHIIMX MeTO/iB MOJe/TIOBaHHA, B AKOCTI
KpUTepilB OLIHKM BUKOPMCTOBYIOTbCS He aOCOMIOTHI 3HAYE€HHS TEMIIIB POCTY
Ta CMEPTHOCTI, a BifHOCHI KoedilieHTn: MpOMMCI0BOI CMEPTHOCTI 110 BifIHO-
meHHI0 1o npuponHoi (F/M) Ta morouHoi 6iomacy BiTHOCHO MaKCUMalIbHO
MOXXTIMBOI B yMOBax BifcyTHocTi mpomucny (B/Bo). 3a gomomororo mopeni
LBB Mo>kHa BU3HAYUTV aCUMITOTVYHY JOBXKMHY Tia (MaKCUMaIbHO MOXK/IN -
BY B JOCTIKYBaHill momyAnii) — Liy Ta iHII mapamerpu, sAKi MOXyTb 6yTH
KOPUCHUMM I perymoBaHHA npomucty. Cepep HMX Haitbinpmmit iHTepec
JUISL HaC TpeCcTaB/isie MiHIManbHO JOIycTUMA BOBXMHA 1711 BUNTOBY (Lop) Ta
po3MipHa KOropTa, 3 AKoi 50 % 0COOMH NOTPAIIAITh B YIOB IPOMUCIIOBUX
3HapaAnb (Lc), [22]. [Ina ananisy 6araTopiuHoi Ta Ce30HHOI JMHAMIKY IIPOMIYIC-
Ty KpeBeTOK Oy 3aydeHi jaHi MicsIYHOI Ta pi4HOI CTaTUCTUYHOI 3BITHOCTI
opraHiB [lepxxpnbareHtcrsa 5, 6].

BifomocTi npo 0co6/1MBOCTi 3acTOCYBaHHS 3HApAAb JIOBY KPEBETOK pis-
HVIX KOHCTPYKIill Oy OTPYMaHi aBTOPOM B XOZIi HAYKOBO-/JOCTITHNUX POOIT
3a mporpamamu «JJIT Opecpknit uentp IliBgenHIPO» B 6puraax KOHTPO/Ib-
HO-CIIOCTEPEXXHUX ITYHKTiB, pO3TalllOBaHMX B paitoHax Opecu, [Ipumopcbko-
ro, OvaxoBa, CkajoBcbka, KinbypHcpkoi Ta TenppiBcpKoi Kic.

PesynbTaTi JOCTigKeHb Ta iIX 00rOBOpPeHHs

Bnnue npomucny na nonynauiro P. adspersus. Haitbinbim odeBuaHi Kpu-
Tepii A/ OLIHKM CY4acHOTO CTaHY Pecypcy TpaB sSHOI KpeBeTKM Oy BUAB-
JIeHi TPV BUBYEHHI PO3MiPHO-MacOBOI Ta CTaTeBOI CTPYKTYypy mmonynAnii. Ak i
IOIIepeNiHi OCTIJHNKY IIbOTO BUAY B IiBHIYHO-3axifgHiil 4actuHi YopHOro
Mopsi [2, 17], My Bigmidaiy aOCOMIOTHE TIepeBayKaHHsI CAMOK IIPOTSITOM BCbOTO
nepiopy criocrepexxenp (puc. 1). Ixusa yactka kommBanack Bix 95 1o 100 % i B
cepelHbOMY cKnajjana 98 %. BoueBnpib, HaCTiIIBKM HM3bKA YacTKa CaMIiB y
pobax MOSICHIOETHCS B IEPIIY Yepry CeeKTUBHICTI0O KPeBETKOBUX SITEPIB.
Bigomo, 110 camiyi TpaB’siHOI KpeBETKM Biflpi3HAIOTHCS 3HIDKEHIM TEMIIOM PO-
CTy IIOPiBHSHO 3 CaMKaMI i 3a3BM4ail IpeACcTaB/IeHi B IONY/IALil 0coOMHaMM
MeHIMX po3MmipiB [20]. Tenp 3 po3mipoM Biuka 8 MM, sIKa 3aCTOCOBYETHCSA B
60uYKaxX KpeBEeTKOBOTO ATEPS, Aa€ MOXUIVBICTD MM O1/1bII APIOHNM CaMIIAM B
OinpLIiiT Mipi TOKUATY 3HAPS/SA JIOBY.

B mepiop ciocrepexeHb B y10Bax BiMi4anuch CyTTEBI 3MiHM PO3MiPHOTO
ckagy KpeBeTok. Y 2017 p. posmipHUIT psj KpeBeTKM OyB JOCUTb HeOf-
HopigHuM. bimsbko 50 % y mpobax ckmagan ocooMHM fOBXIMHOI0 30—40 MM
(puc. 2).

Y 2018 p. po3amipHuit psj X pakonopioHux 3aMiHnuBcs. B mpobax spocia
KizbKicTb Mosofi foBxuHOI0 20—30 MM. OcHOBHA yacTKa — 47 % — npumna-
flayla Ha 0coOuH noBxnHOo0 40—50 MM. Byno BigMiueHO cKOpOYeHHS Kilb-
KOCTi 0COOMH JJOBXMHOIO OiytbIne 50 MM, XHsA 9acTKa Oy/1a BABi4i MEHIIIOI0 HIX
y 2017 p. i ckmagana tinbku 11 %. Y 2019 p. B ynoBax ATepiB NpaKTUYHO He
3ycTpidanach MOJIOAb KPEBETKM JOBXIMHOI 10 40 MM. OCHOBHY YaCTUHY I10-
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Puc. 1. CraTeBa CTpyKTypa KpeBeTKI 3 IPOMIC/IOBYX Y/IOBIB Y iBHIYHO-3axXigHil yacTHi
Yopnoro mops y 2017—2020 pp.: I — camiii; 2 — caMKn
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Puc. 2. PosMipHa CTpyKTypa KpeBETK) 3 IPOMMC/IOBUX Y/IOBIB y IiBHIYHO-3aXifHil 9ac-
tuHi YopHoro mops y 2017—2020 pp.

nynALii gopMyBany cTapii 3a BikoM 0co6yHM JoBXMHO0 40—50 MM — TXHA
4acTKa CTaHOBIWIA 87 %. JHM3WIACH i Ki/IbKiCTh HAllO/IbIINX KPEBETOK TOBXKMI-
Hoto 6inbie 50 mm. OpHak y 2020 p. fiarma3oH MiHIMBOCTI 3a JOBXXMHOIO Tia
3HOBY pO3MNUPUBCA. B ynoBax 6y npucyTHi oco6MHM JOBXIHOW Bif 25 10
65 MM. Byro BigsHaueHO 3HaYHe 301/IbIIIEHHS KiTBKOCTi MOJIO/IMX OCOOMH J10-
BXXIMHOIO 10 40 MM — IXHsA 9acTKa cKiaana 33,5 %. YacTka BeMKNX 0COOUH [[0-
BXIHOI0 6inbire 50 MM 3pocia o 12 %. B miomy, B epion mocmifxeHs fo-

52 ISSN 0375-8990. Gidrobiologiceskij zurnal. 2023. 59(4)



Cyuacnuii cman nonynayii ma npomucen mpassaHoi kpesemxu

BXKIHA Ti/Ia KPEBETOK 3HAXOAWIACh B MeKaX 20—65 MM, P LIbOMY 4acTKa
posmipnoi rpynu 40—50 MM, AKa JOMiHyBa/lIa B yI0BaX, CKIagana 52 %.

OckinpKy iHTEeHCUBHICTD IPOMMCTY (KiTBKiCTh 3HAPs/ib) BIIPOLOBX Ile-
piofly HalIMX CIIOCTEPEXKEHD 3MIiHIOBA/IACh B HEBE/IMKUX MEXaX, MOXKHA BBa-
JKaTy, IO CIOCTepeXyBaHa PiYHA AMHAaMiKa PO3MIPHOIO CKIafly KPeBETKMU
MaJIO 3aJIeKUTbh BiJ| BWIYYeHHS IVIX PAaKONORiOHMX prbankamu i 3yMoBIeHa
HacaMIIepef] IOTY>KHICTIO ITIOKOJIiHb, fAKi IOPiYHO NOIOBHIOITH IPOMIUCIOBY
nonynAnio. O4eBUIHO, Ha YMCEIbHICT MOIOJi KPEBETKY IepIl 3a BCe BIUIN-
BalOTh JaKTOPY 30BHIIIHBOTO CEPEIOBNUIIA, TAKi SIK IPOTPiB BOAY Ha HEPECTO-
BUINAX Ta HasABHICTb KopMy [4]. Binbun meTanpHi OL[iHKM BIUIVBY 30BHIIIHIX
(akTOpiB Ha YMCETBHICTb IOKOJIIHb KPEBETKV MOXYTb OYTV OTpUMaHi TilbKI
TiC/IA JOTATKOBUX AOCTIIKEHb.

MojienoBaHHA CTaHy MOIY/IALII IiJ] BINIMBOM IIPOMMCTY 3[i/ICHIOBa/IN Ha
OCHOBI MaTepianiB npo posmipuuit cknap P. adspersus, orpumanux y 2018—
2020 pp. IIpn upomy BpaxoByBany, o A/1si KOPEKTHOI pob0TH 06paHOl HaMU
Mogerni LBB BaxuBuM pakTopoM € THUII pOCTY BUAY, KU JOCTII>KYETHCA.
3acTocyBaHHA LIbOTO METO[y MO>K/IMBE JIMIIe B TOMY BUIIA[Ky, SIKIO PiCT
JOCTTIZI>)KYBaHOTO BUJY IPOJOBXKYETHCS IPOTATOM BCbOTO JIOTO >KMUTTSA [22].
Ockinbku B opraHismi KpeBeTOK BificyTHi Oy/ib-sIKi CTPYKTYpH, 32 IKUMM MOX-
Ha BUSHAYNUTU BiK, OLIIHUTY XapaKTep JiHIIHOIO pOCTy IUX paKOHOI[i6HI/IX ZIo-
CUTb cKIafHO. ToMy [ nepeBipKM MOX/IMBOCTI 3aCTOCYBaHHA Mojieni LBB
Hamy Oy/a BUBYEHaA 3aJIE)KHICTh MK JOBXXIMHOIO Ta Barolo KpeBeToK. SIK Bus-
BIIOCH, 301/IbIIeHHS Macu Tina P. adspersus IpoRoBXyBaoch 6e3lepepBHO 3
pocToM ToBKIMHM — KoedilieHT ferepminanii R* maB 3nauenus 0,99 (puc. 3).
Ile BKasye Ha 6e3niepepBHUII PiCT KPEBETOK IPOTATOM XXUTTSA Ta HMiITBEPIKYE
MOXK/IMBIiCTh BUKOPVCTAHHA 3a3HAYEHOI MOJIEIIi [I/IA OLIHKM CTaHy IOIYJIALii
VX PaKOMOiOHMX.

Buxopucrosyrounu moziens LBB, Ham Bfjamoch BUSHa4MTH MiHiMa/IbHY [0-
BXUHY (Lopt), TpY AKil KpeBeTKa MOXKe BIJ00YBaTUCh JOBTUI 9ac 6e3 IIKOAM
[ nomnynAnii. Bona ckimana 35 Mmm. B Tol1 ke 4ac peanbHa 3apeecTpoBaHa B
HalMX NPo6ax cepelHs JOBXKMHA KPEBETKM BUABWIACH OIBIIOI — 45 MM
(puc. 4). Ile Takoxx BKa3ye Ha Te, IIJ0 CyYaCHUI IIPOMICETT He 3aBJA€ LIKOM 3a-
nacy 1poro Buny B YopHoMy Mopi. 3acTocoBaHa MOJI€/Ib JO3BOIN/IA OL[iHUTH i
CEJIEKTUBHICTh JIOBY NPOMUCIOBMMU ATEPAMU II0 BiJHOIIEHHIO O Pi3HMUX
PO3MipHUX TPyl KpeBeTKM. PO3paxyHKM IMOKa3au, 10 B KPEBETKOBOMY ATePi
3 po3mipoM Biuka B 604lli 8 MM yTpumyerhbcs muiie 50 % 0cOOMH KPeBeTOK 3
NIOBXXMHOIO Tina MeHIue 41,3 MM. IIoBHe yTpuMaHHA 3HapA#mAM Oyno Bif-
MideHe /i JIs1 KPEeBETOK 3 IOBXXMHOIO Tina b6inbiire 49,8 Mmm. MoyxHa cTBep-
IPKYBATH, 1110 BUKOPUCTAHHA ATEPIiB 3 MiHIMaJIbHUM BiYKOM 8 MM, 1110 O3BO-
neHi pilticHuM PexxumoM pubanbCcTBa, € ONTUMAIbHNM Ta JONMYCTUMUM Ha fia-
HoMy mpomucrti [16]. Binbira 9acTka MOIOZi KpeBeTOK MOYKe Bi/TbHO IIOKUAATH
ATePi, 1 BIVIMB TaKOTO IIPOMUCITY Ha BiITBOPEHHA IOMYJIALLil 3aMIIAETHCA He-
BUCOKMM. To11 QaxT, 10 BIUIMB IPOMUCITY Ha IIOIYJIALIIO0 TPaB AHOI KPeBeTKI
He IIepeBUINYE JOMYyCTUMUX MEX i OMOJIOMKEHHA II CKIajly He CIoCTepi-
raeThes, MiATBEPIPKYETCA 1 IHIIMMY ITOKasHMKaMM. Po3paxoBaHa 3a gomomo-
rOI0 MOJZIe/Ii aCMMIITOTMYHA JOBXXMHA KpeBeToK B 2017 p. ckmama 65,56 mm. Y
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Puc. 3. 3ay1exxHicTh MacH Bifj JOBXWHU TPaB sTHOI KPEBETKN Y IiBHIYHO-3axifHill JacTIHI
Yopuoro mops B 2017—2020 pp.

2020 p. 3HaYEHHA bOTO IMOKA3HMKA 3a/IMIIA/I0Ch IIPAKTMYHO Ha TOMY )X PiBHi
— 65,53 MM. OCKiIbKM IIPOMMCIOM 3 TIOIY/IALil BUIYy4YarOThCA ME€PEBAXKHO
HAJKPYIHIIIi 0COOMHY, CJIif; BBOXKATH, 110 HE3HAYH] YacOBi 3MiHM aCUMIITO-
TUYHOI JOBXXVHMI KPEBETOK JOTATKOBO CBi[9aTh IO Te, 1[0 PUOAIKY BUKOPH-
CTOBYIOTD JIMIIIe HEBE/IMKY YaCTUHY LIbOTO pecypcy [22].

B 011 )Ke 4ac aHai3 piBHA NIPOMICIOBOTO HABaHTAKEHH: Ha Pecypc Kpe-
BETKM 3a pesynbratamu Mopeni LBB Bnponosx 2017—2020 pp. BuABUB 3poc-
TaHHA il IPOMICIOBOI CMePTHOCTI BiffHOCHO npupopHoi F/M 30,7 no 1,2. 3na-
4yeHH: KoedinieHTty BigHOCHOI 6iomMacu B/By B el nepion sMeHIIich Bif
0,52 o 0,41. IIpore pospaxosane myst 2020 p. BiZHOIIEHHS IIOTOYHOI 6ioMacu
1o 6iomacu, piB€Hb AKOI 3a6e3neqye CTIMIKMI [JOBTOCTPOKOBUII BUTIOB 6e3 BU-
gyepranHA 3anacy (B/Bwsy), ckmano 1,0+0,3, mo 3araioM Bignosigae onTumMa-
JIBHOMY PiBHIO IIPOMUCIOBOI eKcIvryaranii [23]. basyroounch Ha Iux Kpute-
PifiX, MOXKHA IIPUIYCTUTY, 1110 B Iepion 2015—2018 pp. pecypc KpeBeTok OyB
HEOCTaTHbO eKCIUIYaTOBAHVM i TI/IbKM B HACTYIIHI IBa POKY piBeHb BULOOYT-
Ky KpeBeTOK Ha0O/MM3MBCA JO ONTUMaNbHUX BemmdnH. OTpUMaHi pe3ynbTaTu
MO/JIE/TIOBAHHA BKa3yIOThb HAa MOXX/IMBICTb 3/Ji/ICHEHHSA IIPOMUCITY Ha IOCATHY-
TOMY PiBHi Ta HEOOXiJHICTb YHMKATY NOJATBLIOTO Pi3KOTO 301/IbIIIEHHS Y/IO-
BiB.

Ocobnusocmi npomucny 3alexHo 6i0 KOHCMPYKUil 3HAPAOb, ce30Hy ma
pationy nosy. B xoni pobit B pisHUX pailoHaXx MOps Ta IMMaHAaX HaMu OyIu
IOCiKeH]l 0cOOMMBOCTI 3aCTOCYBaHHA [JIA JIOBY KPEBETOK 3HAPAMb, AKi Bifi-
PisHAMICD 3a KOHCTpyKLi€ew. Bitomo, mo B ocTaHHi pokn, 3 MeToo 3abesIe-
YeHHsI 3pOCTaHHs BWIOBY KPeBETOK, PUOOTOCIIONAPCHKI MifAIPUEMCTBA T1OC-
TiifHO YZOCKOHATIOBAIN CBOI0 MarepianbHy 6asy. Sk BigmivaB O. K. Yamun
[19], codaTky mis BUBOOYTKY LiUX 6e3Xpe6eTHUX BUKOPUCTOBYBA/INCH TLIBKI
BOJIOKYIII, @ HEBJIOB3i IIPaKTUYHO BCS KpeBeTKa B YKpaiHi cTana Jo6yBaTHCh
crienjiaIbHUMH JIpiOHOBIUKOBMMM siTepsiMu. HaMu Tako>X He BigMiyamoch BU-
Ia/IKiB BUKOPUCTaHH: BOJIOKYII Ta PyYHMX CadkKiB. '0/10BHa niepeBara ATepis
nepes BOJIOKYIIAMY IIOJIATAE B TOMY, 1110 HAABHICTb LIIIbHUX KOHIIEHTpaLin
PaKoIofiOHNX He € 060B’A3KOBOI YMOBOIO JI/IS1 YCIIIIHOI pOOOTH IIIX HOBUX
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Puc. 4. 3miHu B po3MipHOMY CK/Iafi TpaB'siHOI KpeBeTKM V IiBHIYHO-3axifHil JacTuHi
YopHoro Mops i BIUMBOM npomuciay B 2017—2020 pp.: Length/Liny — BigHOIIEHHA
CTIIOCTEPEKYBAHOI JOBXIHY [0 ACUMITOTUYHOT; Lopt — MiHiMa/lbHA ONTHMAabHA JOBXKMI-
Ha JIIA BUTy4eHHA

3Hapsanp. [Ipy BcTaHOBIIEHI Ha feKinbka roAuH (3a3B1M4all Ha OfHY HiY) BOHU
fo6pe YIOBMIOITh 00’ €KTH, SIKi MIirpytoTh B npubepexHiit 30Hi. [Tpu 1pomy
JULA MifIBUILEHHA Y/IOBIB B IVX 3HAPAANAX JIOBY pUOAJIKU 4aCTO BUKOPUCTOBY-
I0Tb JPKEPEIo CBiT/Ia, sIKe BCTAHOBIIIOIOTH 617151 BXOLYy B KpeBeTKOBUII ATep. 3a
HAIVIMJ CIIOCTEePEXXeHHAMM, Ha CBIT/IO JIIXTaps, B IIepIIy 4epry, IpuBabIIo0-
ThCSl OPraHi3MM IUVIAHKTOHY Ta Ti IPEeJCTaBHUKU OEHTOCY, IS SKUX Xapak-
TepHi 7060Bi BepTuKabHi Mirpanii (Mysidae, Cumacea, Polychaeta). Kpeser-
KJ IIPY IIbOMY CKYITYYIOTbCA ITi3Hillle Ta aKTMBHO JIOBJIATH 1ji KOPMOBI Op-
ra"ismMy. Mo)xHa IIpUIYCTUTH, IO KPEBETOK IIPUBAOIIOE He CTIIBKM CBITIIO,
CKIJIBKM CKYITYeHHS 00’€KTiB IXHBOTO XVMBJIEHHS Ha OCBIT/IEHUX JTXTapsAMu
TOiTsSTHKax.

YacTo KpeBeTKM PeeCTPyBaINCh B YIOBAaX HEBEIMKNUX CTABHUX HEBOJIIB
(kapaBok). OfHaK CJTii BpaXOBYBATH, 1[0 CTaBHi HEBOAY BUKOPMCTOBYIOTHCSA
HacaMIepes I IPOMICITY IpiOHMX MacOBUX BUAIB puO i He MOXKYTb CIIyryBa-
TV /1A CIeL}ia/li30BaHOTO IPOMICITY KPEBETOK, sIKi GopMyIoTh He 6inbie 15 %
3arajJIbHOTO Y/IOBY LIMX 3HAPA/b.

[TogyaToK MpOMUCITy KpeBeTOK 3a3B1U4ail 36iraBcs 3 iXHIMM HepecTOBUMMU
MirpanigmMyu B KBiTHI — TpaBHi i 3aKiHYyBaBCA B JKOBTHI — smcromaji. B
OKpeMi POKM, AKi XapaKTepU3yBalNCh BUCOKMMY TeMIIEpaTypaMi MOPCHKOI
BOJY, IIpOMICeNT TpyBaB Jo rpynHA. CepenHiit foOOBUI YIOB Ha OiMH ATep,
pO3paxoBaHuIi 3a BCi POKM TOCTIKeHb, CKIaB 613pKo 10 kr. OgHak mpoTsi-
TOM POKY CIIOCTepiranuch piski sMiHU BeIM4IMHY JOOOBOTO Y/IOBY Ha OJHE 3Ha-
panns. Tak, mij yac HaybiIbII IHTEHCMBHYX BECHSHNUX Mirpaliii HampuKiHIi
TpaBHsA — Ha II0YaTKy Y€PBHA, KON CKyITYE€HH s KPEBETKM ITOCTIIHO PyXa/lUCh
B3JIOBX Oepera, ynosy Moriu gocsaratu 100 xr Ha Atip. Biitky, mif gac Harymy
KPE€BETOK, IXHi YJIOBM 3HVDKYBa/INCh. B )KOBTHI — /cTonazi, mpy 0Xo/lIoKeHi
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npubepe>XHUX BOJ, TOYMHAINCH OCiHHI Mirparlii KpeBeToK, 1[0 3HOBY IIPMU3BO-
VIO IO 301/IbIIeHHA Y/IOBiB, IIPOTe BOHM 3aBX/V OY/IV 3HAYHO MEHIIMMY HiX
BecHOW. Came B Mirpaniiiai nepiogy, Aki cyMapHO TpuBamyu 6/1M3bKO OJJHOTO
MicAns Ha pik, pubanky BUgoOyBany OCHOBHY YaCTVHY Pi4HOTO YJIOBY.

Cripg BigMiTHTH, 110 IIPOMIMCETI KPeBeTKM 3iJICHIOEThCSA JJa/leKo He Ha BCiX
IITHKaX YKpaiHChbKOro y3bepexoxs B HopHoMy Mopi. B cepennbomy 85 %
piyHOTro ynoBy npunazae Ha XepcoHCbKy 00/1. OCHOBHUIT BUIOB KPEBETOK TYT
BinOyBaerbcsa B Kapkinitcokiit i [I>kapuiranpkiii 3aTokax Ta B paitoni Tenp-
piBcbkoi Kocu. B MukosnaiBebKiit 0071, TpoMuCeN KpeBeTOK 30CepeyKeH NI T1e-
peBakHO B paitoni KiHOypHcbko1 Kocu, a Takox B bepesancbkomy numani. Ha
iHIMX AiIHKAX y30epexOKs YMCeTbHICTh KpeBeTOK 3HaYHO MeHIIa. B Opecs-
Kiit 0071. crerjiasisoBanmit mpomumcen Uux 6e3xpebeTHUX ATepsMU 3a00poHe-
HUIT 3 IPMYVMHYU BUCOKOI Ki/IBKOCTi B y/I0BaX MOJIOfi p16 Ipy BiTHOCHO HU3b-
KIIX y/I0BaxX KpeBeToK. TyT 11i pakonofi6Hi Bupo6yBaloTbcs B HEeBEINKill Ki/lb-
KOCTi, ITlepeBayKHO y BUTTLAL1 IPUIOBY ITpK BUIOOYTKY iHIINX 06’ €KTiB MamuMu
craBHUMM HeBojamu (puc. 5). OgHak Taka cutyanis Oyna He 3aBxau. Jlo cepe-
puHN 80-X POKiB MUHYIOTO CTOMTTA y XapKMOelicbKoMy JMMaHi 0613y
Opecu 3[1i/ICHIOBABCS LII/IbOBUII IPOMICETI KPEBETOK, B XO/Ii AKOTO LJOPiYHO
no6ysanu 10 300 T boro pecypcy. Kpeserka, 1110 6y1a BUIOB/I€HA B IIbOMY /-
MaHi, BUKOPMCTOBYBa/IaCh Ha KOPMOBi OTpebu nraxodabpyK, OCKi/IbKY Bifi-
pisHAMach fpibHNM po3mipoM. B moganpiioMy, uepes 3MiHu COMOHOCTI y Xaf-
X1OeiiCbKOMY JIMMaHi, Bi0Y/10Ch CKOPOUEHH: 3aIacy KpeBeToK, 110 Ipu3Be-
710 mo mikBigamii mporo mpomuciy [9, 19].

Bnnue npomucny kpesemox Ha inuiux 2iopobionmie. I1if yac Hammx goc-
JIiIPKE€Hb BUABUIIOCH, 1O IIPOMMCEN KPEBETOK BiIpi3HAETHCA TOBOJIL CepIio3-
HVIM BIUIMBOM Ha ITOMY/IALii iHImMX rifpo6ioHTiB. e 6y10 3yMoB/IeHO THM, 1110
KPEBETKOBi sATepi BCTAHOBJIOIOTbCA Y BY3bKill mpuOepexHill cMysi Ha He-
3HAYHIN BifCTaHi Bif ypisy Bogu, i TMM CaMUM BOHU IIE€PEKPUBAIOTH 30HU
Mirpariit 6araTbox MOpCbKIX opraHismiB. OcKinbku y 6041yi VX 3Haps/b BU-
KOPUCTOBYETbCS CITKOBE ITOJIOTHO 3 MiHIMa/IbHMM BiukoM 8 MM, BOHM 1o0pe
Y/IOB/TIOIOTH MOJIOAb p1O Ta Oe3xpebeTHMX, sIKi MeLIKalTh Ha MiIIKOBOAsAX. B
HeBHi MicAIi poKy KiZIbKiCTb HEITbOBYX /L HPOMMUCTTY pub Ta 6e3xpebeTHuX
Y KPeBETKOBMX ATEPAX HOCATA/IA BEIMKNX 3HaueHb. Hait6inpur sHauHmMu 6y-
7V IPUJIOBU MOJIOJi OMYKOBUX pub HOBXUHOW 4—8 CM, 0COOMMBO BOCEHM,
KOJY iXHi IIbOTOJITKY aKTVBHO HAryTIOBAINCh Ha MpMOEpeKHUX MiTKOBOJ-
IAX. 3a OffHy BUOIPKY Y/IOBY 3 ATeps IPMIOB OMYKOBYUX pMb Mir focsAraTu Be-
mrayEY 6713bKo 1500 ex3., 110 iHOJi IepeBNIIyBaIo yI0B caMIX KpeBeToK. B
Kapkinitcbkiit 3aTo1i cepey; 6M4K0oBUX p1b B y10Bax JOMiHyBaia MOJIOAb 61d-
Ka kpyraka Neogobius melanostomus (Pallas, 1814), micounnka Neogobius flu-
viatilis (Pallas, 1814), Tpas’ssnuka Zosterisessor ophiocephalus (Pallas, 1814).
Takox 3ycTpivamuch exseMmsipyu 6udkiB gopHoro Gobius niger Linnaeus,
1758, cypmana Ponticola syrman (Nordmann, 1840), pykuka Ponticola eury-
cephalus (Kessler, 1874), iyniuka Proterorhinus marmoratus (Pallas, 1814), mu-
cyna Pomatoschistus marmoratus (Risso, 1810). Ha onpicHeHiit akBaTopii rup-
na BepesaHcbKOro MMMaHy IepeBakaB OM4ok ronenb Babka gymnotrachelus
(Kessler, 1857), vacTka stkoro ckaagana 1o 30 % Bif Bcix 6mukoBux pub. Takox
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Puc. 5. Posniopiin pigHOTO BUIOBY KPEBETOK Y KpaiHOIO B IIiBHIYHO-3aXi/IHiil yacTuHi Yop-
HOro Mops 3a obnmactsimu B 2015—2021 pp.: I — XepcoHcbka 0671.; 2 — MukosnaiBcbka
0011.; 3 — OpecbKa 00JL.

B LIMX 3HAPAAIAX OyIa MpUCYTHA MOJIOAD LiHHMX KaMbanoBux pub (Pleuro-
nectidae, Scophthalmidae). B Kapkinirtcokiit 3aroni ta paitoni kocu Tengpa
Hamu 6yno 3adikcoBaHO IPWIOB MONMOAI KanmkaHa Scophthalmus maximus
(Linnaeus, 1758) posxunow 5—11 cm Ta rnocu Platichthys flesus (Linnaeus,
1758) mOBXMHOI0 4—7 CM B KIIBKOCTI 10 5 €K3. Ha OJVH ATip Ha 1106y. IIpunos
JOPHOMOPCBKOTO KajIKaHa 3a3BM4aii 30i/IbIIyBaBCsl B CepIIHi-BepecHi, Komm
IIbOTOJIITKY IIbOTO BYU/IY IIEPEXO/ATD JIO AeMePCaNbHOTO CIIOCO0Y XXUTTS Ta Ha-
TY/IIOIOTBCA Ha MITKOBOAJAX y MpubepexxHiit 30Hi. MakcuMabHi BeTMYNHN
IpWIOBY Monopi rocyu Oy 3adikcopani B tupii bepesancpkoro mumany. B
IIbOMY PaiiOHi, B Y/IOBi i3 pO3paxyHKy Ha OJVIH ATip, 3a K00y BifMivanoch o
17 ex3. MOJIOZIi IIbOTO BUAY JOBXMHOI 3—5 cM. [le mosAcHI0€eTbeA ThM, 110 He-
pecT r710cK Bifj0yBaeThCs IepeBaXHO Ha ONPICHEHMX [AiITHKAX MOPS Ta Y /n-
MaHax, fie B IIOJa/IbIIOMY i BifbyBaeTbcs Harys ii Monopi. 3HaYHMII IPUIOB
HeCTaTeBO3pinol Mool p1b BUSBUBCS OCHOBHO HETATUBHOK PUCOIO IIbOTO
BUJIY TIPOMICITY.

B ynoBax KpeBeTKOBMX ATEpPiB YaCTO 3yCTpivanch i menariyni puom, Taxi
Ak xamca Engraulis encrasicolus (Linnaeus, 1758) ta craBpupna Trachurus medi-
terraneus (Steindachner, 1868). 3a3Buyait yJ0BU IMX MacOBYX IIPOMMCIIOBUX
BUZIB OY/IV BUINVIMY BECHOIO Ta BOCEHV, IIiJ| 4ac IXHIX OCHOBHMX Mirpariit, i
MOTJIV JOCATATY 10 2—5 KT Ha ATip 3a 7o6y. BIipomoBX ycboro poky B ylIoBax
Oyna npucyTtHs atepuHa mintana Atherina boyeri (Risso, 1810), mpunos sKoi B
ATepi BIIITKY YacTO IEePEBUIIYBaB YIOBU KPEBETOK. Pecypcu mux npomucio-
BUIX BUJIiB y 6acelHi JOCUTD Be/NKi i, 6e3yMOBHO, He MOXKYTb IIOCTPaXKAATH Bifl
BIJIOBY Pa3oM 3 KPEBETKOI0. B MEHIINX KiTbKOCTSIX, ajie JOCTAaTHbO PEryIApHO
B YJIOBaX 3yCTpivanuch Taki 3BuyarHi g YopHoro mops Bupu pub, sSK: cap-
raH Belone belone (Linnaeus, 1760), senenywku Symphodus cinereus (Bonna-
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terre, 1788) ta Symphodus ocellatus (Forsskal, 1775), Mopcbka irnmuis Tpybxo-
pot Syngnathus typhle (Linnaeus, 1758), mononb kedanesux pn6 (Mugilidae),
MopcbKuil sA3uk Pegusa lascaris (Risso, 1810), cobauka ZOBroulymaablieBuit
Parablennius tentacularis (Briinnich, 1768) Ta 6apabynst Mullus barbatus pon-
ticus (Essipov, 1927).

B yci pokn gocmimkeHns y mpo6ax, oKpiM KpeBeToK, OyIa IpUCYTHS 3HaYHA
KiNbKiCTh iHIIMX BB 6e3xpeberHnx. Hamu 6ymo 3adikcoBaHO YOTVHPY BUAY
KpabiB: kpab Bonoxatuit Pilumnus hirtellus (Linnaeus, 1761), nimanmnit Xantho
poressa (Olivi, 1792), nnaByneup Liocarcinus vernalis (Risso, 1827), Ta Tpas’si-
Huit Carcinus aestuarii (Nardo, 1847). IHopi B ynoBax siTepiB B He3HauHil
KiZIbKOCTi Oy/IM TPUCYTHI iHII BUAM KpeBEeTOK — KaM siHa KpeBeTka Palaemon
elegans Rathke, 1837 Ta xpanron Crangon crangon (Linnaeus, 1758). Kpanron
3a3BMYall 3yCTpidaBcs 100/IM3Y HalIMEHII ONPICHEHMX AUIAHOK Y30epexKs,
IPUIETTINX 10 Biffkputoro Mopsi. Lleit Bu KpeBeTOK 3’AB/IABCA B yIOBax sTe-
piB IIpM pi3KUX 3HVDKEHHAX TeMIIepaTypy BOAY BHACTIIOK BUHOCY [0 Gepera
xonopgHux Boj. Ha Hamy nymKy, 3aCHOBaHY Ha IIOJIbOBMX CIIOCTEPEXEHHAX,
IepiofnyHa MosABa KPAHTOHA B y/IOBaX IIOACHIOETbCA TUM, IO Y BUIIAJKY
Pi3KOTO 3HVDKEHHA TEMIIEPATypy BOGY 1ii KPE€BETKM MOKULAITh CBOI YKPUTTA
B MIII[AHOMY I'PYHTi Ta IOYMHAIOTDH 3[1JICHIOBATI aKTUBHI IlepeMillleHH, AKi i
IIPMU3BOJATH 10 IXHDOTO IOTPAIUIHHA B ATepi. 3a3Buyall 4acTKa LMX ABOX
BUJIB B ynoBax He nepesuirysana 0,01 %, i BOHM 06/1iKOBYBaINCh y 3aTaIbHO-
My Y/IOBi Pa3oM 3 TpaB’sSIHOI0 KPEBETKOIO, OCKIIbKM SIK MepepOOHNUKY, TaK i
KiHI1[eBi CITOXMBavi IPOAYKIii He Bipi3HAIOTH IX Biff OCHOBHOTO IIPOMMC/IOBO-
ro BUJLY.

Inopni B KpeBeTKOBI ATepi NOTPAIUIANN NPEACTaBHUKYN PiKICHUX BUJIB,
AKki 3aHeceHi 1o YepBoHoi kHuryu Ykpainn. Y mumni 2017 p. 6ina c. Jlasypre
Hamy 0y71o 3a¢ikcoBaHO (aKT IPUIOBY Y KPEBETKOBMIT ITEP YOPHOMOPCHKO-
ro nococs Salmo labrax (Pallas, 1814) gosxunoto 25 cM. Hepingko B ymoBax
AtepiB Oynu npucyTtHi i Mopcbki KoHuku Hippocampus guttulatus (Cuvier,
1829).

OueBNIHO, 1[0 KPEBETKOBI ATepi, HE3BAXKAI0UM Ha CBOIO e(eKTUBHICTH
IpY IPOMMUCI LINTbOBOTO 00 €KTY, BUABMINCH MAJIO CENIEKTVBHUMMY 3HAPSJ-
ASMM 10 BiTHOIIEHHIO O pAAY iHIMX rigpo6ioHTiB. B oKpeMux Bumagkax
BOHI MOXYTb IIPEICTAB/IATU 3arpo3y A 30epe>keHHA 0iopi3sHOMaHITTA B
MOPCBKill ekocucreMi. /11 onTuMisanii KOHCTPYKIII ATePiB 3 METOIO SHIDKEH-
Hsa npwioBy Heninbosux BupiB 11 «Opnll ITiBperHIPO» 6ynu nposeneHi exc-
HepUMEHTA/IbHI JIOBM 3 BUKOPUCTAHHAM PisHMX Moamdikamin nqux sHapsb.
ITicnsa mpoBefieHHs CIIelliabHIUX MTOJIbOBUX BUIIPOOYBaHb Oy/mn po3pobiieHi i
BIIPOBAJI>KEHi B IPAKTUKY PETy/II0BaHHS IPOMICITY JOATKOBI 0OMeXXeHH: T1a-
paMeTpiB 3HapAMADb T0BY KpeBeTOK [11—16]. ABTOpY, K yIaCHUKY I[UX eKCIIe-
PUMEHTATIBHMX POOiT, BJA/IOCh OL[iHUTY e(eKTUBHICTh 3aXO/iB, CIPSIMOBAaHUX
Ha 3HJDKEHHSA Heba)XaHOTo IpUIoBy. byo BcTaHOBIIEHO, 1[0 BUKOPUCTAHHA B
KPEeBETKOBOMY ATepi 301/IbIIIEHOTO B JOBXMHY KyTKa po3MipoM Oinblie HiX 1
M J03BOJI€ BUITYCKATV 3HAYHY YaCTKY MOJIOZI IIPOMMC/IOBUX pu0, He BUIIMA-
104Y 3HapARAA 3 Bogu. Takosx 6y/10 BUABIEHO, LIO IPUIOB MOMOA] KaTKaHa i
KpabiB CYTTEBO 3HVDKYBABCA B TUX ATEPSX, TMPJIO AKUX MaJIO IIEPETOPOAKY 3
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meni Biukom 24—28 MM [5]. BukopucTaHHA CiTKOBOI eperopoaKy 3HIKYBAIO
IIPUIOB HELl/IbOBUX BUJIIB, ajie He IIEPEIIKO/KAIO 3aX0y KpeBeToK y ATip. Li
0COOMMBOCTI KOHCTPYKIi ATepiB Oy/Iu BKIIOUEHI B IMOCTITHNUII Iepestik 060-
B’sI3KOBMX HOpM Pexxumy pubanbpcrsa. [Iprdomy B TpaBHi Ta cepnHi pubanku
HIOBUHHI OY/IN 3aCTOCOBYBATH ATEPi 3 MepPeropofiKaMi, a B Iepiof 3 1 yepBHA
1o 31 munHA mpoMucen B3arati 3aboponnn. [Tpo fo1inbHiCTh BUKOPUCTaHHS
IIeperopOAIKY B TUPJIi ATepsI CBIUNTH i Te, 1110 AesKi Bu00yBHI mignpuemMcTBa
BMKOPVCTOBYBA/IN ii IPOTATOM BCbOTO IPOMMC/IOBOTO CE30HY, a HE TiIbKU B
nponmcanuii Pexxumom pubanbcTBa mepion. Pubankm Oynm sauikasieHi y
3MeHIIeHHI IPWIOBY KpabiB, MOMOAl pub Ta MOTPAIUIAHHA B ATepi Memys,
OCKIJIDKU Ile CyTTEBO NPYICKOPIOBANIO IIepeOOPKY Y/IOBY Ta MOKPAIIyBaIo 3ara-
JIbHY AKIiCTb IPOAYKIIiI.

OnmumanvHe pezynio6anusa npomucny. AHasis 6araTopiyHOI CTaTUCTUKM
Y/IOBiB IT0Ka3aB, 1110 Yepe3 3MEeHIIIeHHs 3a1aciB OCHOBHUX IIPOMICIOBYX pUo B
niBHiYHO-3axifHiN yacTuHi YopHOTO MOpPs prbOKOOYBHI MiAIIpUEMCTBA CTAIN
3BepraTy Bce Oiblie yBarm Ha mpomucen 6e3xpebeTHux. B ocranHi fecs-
TWITTA BifiMi4a/10Ch 3pOCTAaHHSA 00CATIB BUJOOYTKY KpeBETOK B YKPaiHCHKIUX
Bogax. Axmo B nepiog 2000—2010 pp. BU/IOB /IeiBe JOCATaB KibKa [JeCATKIB
TOH, TO B HACTyIIHE JECATWIITTA BiH II04aB 3pocTaTyt i B 2016 p. mepeBuIInuB
500 T (TabmI. 2).

Y 2017 p. Bu1oB KpeBeTok frocar 789 T, xo4a 'y 2018 p. iXHiil y/10B 3HU3UBCA
110 507 1. OCcTaHHE MOsACHIOETHCS He TOTipIIeHHAM CTaHy CMPOBMHHOI 6a3n, a
TiIBKY aIMiHICTPaTMBHUM PillIeHHSM LIOJ0 BCTAHOBJ/ICHHS TiIMiTOBaHOTO 00-
Me>KeHHsI Ha IOIyCTVIMMIT OOCAT BIIOBY. PeabHMX ITiICTaB /I TAKOTO «KOp-
CTKOTO» PETy/II0BaHHA He Oy/I0 — Y/IOBU Ha IIPOMIC/IOBE 3YCU/UIA He 3HVDKY-
Ba/nch (puc. 6.).

Tabnuus 2
Yi1oBu TpaB’AHOI KpeBeTKM B NiBHIYHO-3aXimHil yacTiHi YopHoro mopa Ta
NPUIETTNX TMMaHax

Poxnu Bunos, T Poxn Bunos, T
2000 0,6 2011 33

2001 0,16 2012 62

2002 1,1 2013 116

2003 1,7 2014 93

2004 2 2015 226
2005 0 2016 534
2006 15 2017 789
2007 10 2018 507

2008 16 2019 700

2009 16 2020 659
2010 21 2021 646
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Puc. 6. CepepHiit 1o60BMII yI0B KpeBeTKM Ha OAVH ATip Ha B0OY y MiBHIYHO-3axifHil yac-
trHi Yoproro mops B 2017—2020 pp.

STk 6y710 IOKa3aHO BUILe, JOCATHYTUII 10 TEIEPILIHBOTO Yacy piBeHb eKc-
IUTyaTalii pecypcy € ONTUMaIbHO JOMYCTUMMM, OJHAK € HeOOXiIHICTb cTpu-
MyBaTH [TOJ/IbIIIE 3pOCTAHHA BUAOOYTKY. B 6ib11iit Mipi 11e OB A3aHO TaK0X
i3 TMM HETaTUBHMM BIUIMBOM, SIKIII IIPOMICE/I KPEBETOK 3aBJIA€ CYIIyTHIM BU-
llaM, B TOMY 4MC/Ii 3aHeceHMM 1o YepBoHoi KHUrM YKpainn. OfHaK BCTaHOB-
JIEHHS TMITy 006cATy BU0OOYTKY Ha HACTYIHUI PiK /I KPEBETKM BBaXKaeEMO
HepouinpHuM. Hacammepey 1ie 3yMOBJIEHO BifICYTHICTIO OY/[b-sIKMX HayKOBO
OOI'PYHTOBAHUX IIIXOMIB O IPOTHO3YBAaHHA PiBHS YMCENTBHOCTI IIbOTO KO-
POTKOLMK/IIYHOTO BMJY i3 3aBYacHICTIO Ha 12 MicAliB. 3aBJaHHA YCKIaf-
HIOETHCA TUM, 110 OCHOBHY YacCTKY ITOIY/ALl CK/IafAal0Th LIbOTOJITKM Ta Ofi-
HOPIYKM, 9MCEIbHICTh AKUX Ha PYTOMY POL KUTTA CUJIBHO CKOPOYYETbCA
BHACJIiIOK BUCOKOTO piBHs NMpUpPORHOI cMepTHOCTI [24]. Timpomereoporno-
rivHi yMoBU Ta iHII (akTopy, AKi MOXYTb CHIBHO BIUIMBATHU SIK HA PiBeHb
CMEPTHOCTI, TaK i Ha BifTBOPEHH: MOMYIALIl KPEBETOK B HACTYIIHOMY POIi
TVUIM I1aye He MOXXYTb OYT) CIIPOTHO30BaHi.

Kpim 3a3HaYeHNX IPUYNH, BCTAHOB/IEHHIO JIIMiTiB BUTIOBY IE€PELIKOIKAE
HeJI0OCKOHasIa CCTeMa 00JTiKy peanbHUX yIOBiB. B Xozi Hamoro nepe6yBaHHs
B Opuragax pubanoK BUABUIOCH, IO CTATUCTUKA BIIOBY 1aJIeKO He ITIOBHICTIO
Bifjo6paskae peanbHi 00cATY BUZOOYTKY. 3a HAIIMMMY OLIIHKaMM, AIKi 3aCHOBaHi
Ha JIaHVX [TPO YMCeNTbHICTh prbanok Ha y3bepexoki Kapkinitcbkoi 3aToxuy, fie
BiiOyBaeTbCsl HAOIBII MacIITAOHMIT [IPOMMCENT SATEPSAMH, 3aralbHe pidHe
BIIyYE€HHA KPEBETOK B OKpeMi poku Moxke mocaraty 1000 T, 10 CyTTEBO Bulle
3a cratMcTuyHi AaHi (Tabn. 2.). OCHOBHa IpMYMHA TaKOTO CTAaHy CIPaB
KPUETHCS B MpoOIeMax, 3 AKMMIM pUOAIKM CTYKAIOThCS IIPU 3[jaBaHHi YIOBY
KpeBeTOK Ha pubonpuitManbHuil myHKT. ClipaBa B TOMY, 110 /I BiATIpaBKu
KPEBETOK CIIOXKMBavaM IX HeoOXiJHO Bifipa3y Iic/iA BWIOBY MifiiaTy BapiHHIO
Y COJIOHIIT BOJi Ta HACTYIIHOMY IIBUIKOMY 3aMOPOXYBaHHI0. [/ opopmiieH-
Hs BIJIOBY 3TiJHO BCTAHOBJIEHUX JE€P>KaBOX0 HOPMATNBIB BCi I1i TEXHOJIOTiYHI
IpOLIeCU MOXKYTb 3/Ii/ICHIOBATIICS TI/IbKM Ha CIeL[ia/IbHO 00/1aJHAHOMY Ta cep-
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TudikoBaHOMY HmifIpreMcTBi. Ha >kab, KiTbKiCTh TaKVUX BiJIIOBITHNM YMHOM
06/1aTHaHNX NPUIIMATbHO-IepePOOHNX 1IeXiB aleKo BificTa€e Bifi HOTpeo 1po-
muciy. BignosifHo, pubanky He MaloTb MOXXIMBOCTI ITOBHICTIO JIeTa/Ii3yBaTy
BIJIOB Ta 30yT KpeBeTOK. [[/Is1 CKOpPOUYeHHs He3apeeCTPOBAHOTO BIWIOBY BO-
IHUX 6iopecypciB HeOOXifHO B LI/IOMY IOKPAIIMUTH CUCTeMY OOJIKY yIOBiB
pu6010O6YBHMX HiAIIPUEMCTB.

B paniit cutyanii eguHuM epeKTMBHIM METO/[OM PEryTIOBaHHSA IIPOMICITY
€ BCTAaHOBJICHH:A 00MeXeHH Ki/IbKOCTi 3HapAIb /I0BY i Opuraj prbanok Ha y3-
6epexcxi. B ocranni pokn y Pexxymi prbanbcTBa, AKNit IOPIYHO IPUIIMAETHCA
ypaAnoM YKpaiHu, BKa3yloTbcs 0OMeXXeHHS 3a Ki/IbKICTIO ATepiB Ta IXHA MiHi-
MaJIbHa KiIbKiCTb Ha pubanbCcbKy Opurafy. 3arajbHa KilIbKiCTb 3HapsAb 3
2020 p. BcTaHOB/IOBAIACh B MexKax 1o 830 og., mpu iboMy 65—70 % BCix 3Ha-
PAb BURIISIETHCSA MifIpreMcTBaM XepCOHChKOI 0071. [16]. Sk mokasasa mpax-
TVKa IIPOMICITY OCTQHHIX POKiB, TaKa Ki/IbKiCTbh 3HapARDb LIIKOM 3abesreuye
BU/I00YTOK Ha ONTHMA/TbHO-IOIYCTUMOMY LA Iomy/iALii piBHi. Oprann pu-
600XOpOHM, AKi BUJAIOTH JO3BOIN LM OpUrajiaM Ta KOHTPOTIOITH IXHIO PO-
60Ty Ha MiCLIAX TIPOMMCITY, MAIOTh IIOBHY MO>K/IMBICTb IIPOCTEXXNUTH 32 JOTPU-
MaHHAM LMX BUMOT.

Cif BpaxoByBaTH, 110 IOMY/IALA TPaB THOI KPEeBETKM B YKPaTHCHKIX BO-
llax NOCTYIIHA [ IPOMMCY JIMIIE Ha JIEAKMX aKBaTOPiAX, AKi OXOIIIIOThH
TiIbKM 9aCTUHY ii apeany. Benuka mioma akBaTopiit MOpsi, i10ro 3aTOK Ta JIu-
MaHiB, Jle MEIIKAI0Th KPEeBETKM, 3HAXOUTbCS B MeXKaxX 3a00pOHEHNMX IS PU-
6anbCcTBa JIISTHOK IpUpOAHO-3anoBigHoro ¢oumy. Haitbinbim Baxamsi ms
Hary/Iy Ta pO3MHO>XEHH: KPeBeTOK 3aIl0BifIHi aKkBaTOpii po3TamosaHi B TeHn-
piBcpKilt Ta SAropiamipbkiil 3aTokax, B3gosx KiHOypHCBKOI Kocu Ta mo6musy
o-Ba J[>xapuirad, a TakoX B Ty3noBcbKili rpymi 1mManiB. KpeseTku, mo mir-
PYIOTb 3BifiCM, PETYIAPHO IIONOBHIOITL IIPOMMCIOBUI 3aIlac, AKUIL MOXe
Oyt OCBO€EHMII pubanKaMy Ha TO3BOJIEHUX JyIA JIOBY AinsHkax. Ile Hamae
6i0710TiYHOMY pecypcy BOAaTKOBOI CTIKOCTI /10 HAAMIPHOTO BIUIMBY IIPOMIIC-

y.
BucuoBxu

HesBakatoun Ha iHTeHcHpikallito MpOMICIy BIIPOJOBXK OCTaHHIX POKiB, B
CTPYKTYpi HOIYy/ALii TpaB'ssHOI KpeBeTKY He BiflyBaloCh Cepilo3HMX 3MiH,
AKi 6 BKasyBa/u Ha HaIMipHY eKCIUTyaTalilo 1[boro pecypcy. PoamipHo-MacoBi
XapaKTEPUCTUKY KPEBETOK 3a/IMIIANUCh IIPAKTUYHO HE3MiHHUMM B II€piof
OCTIi/KeHb, 110 CBITYMUTD IIPO CTAbIbHICTh YMOB HATy/Ty L{UX PAKOIIOAiOHNX.
B mpo6ax 3 mpoMmcIoBrX yIoBiB aOCOTIOTHO JOMIHYBaIM CaMKH, 1IJO MOSIC-
HIOETBCS CETeKTVBHICTIO 3HAPAb T0BY. /1 61/1bII HeTaTbHOTO JOCTIKEHHS
HOMNY/IALIHOI CTPYKTYpY KpeBeTOK HEOOXiTHO IPOBOAMTH JOTATKOBI HOC-
JIPKEHHA 3 BUKOPUCTAaHHAM aKTVBHUX 3HAPA[D JIOBY 31 3MEHILIEHNM BiYKOM
— 4—6 MM.

OuwiHKa cTaHy nomnynAuii sa gonomorow Mopeni LBB Takoxx He BuABuMIa
3arpo3y 3MEHIIEHHA 3aIlacy LbOro pecypcy Ipy Cy4acCHOMY PiBHI eKCITya-
tanil. Po3paxoBaHa acMMITOTMYHA JOBXJMHA KpeBeTOK B mepion 2017—
2020 pp. sMeHIMIach MeH1Ie HiXX Ha 1 %. IIpomucioBa cMepTHICTD flenio me-
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peBuIIyBasa NPUPOJHY, MPOTe KoedillieHT IPOMMCIOBOI eKCIUTyaTalii
(B/Bmsy) ckmas 1,0, mo BKasye Ha Te, I[O Cy4acHe IPOMMCIIOBE BUTYyYEeHHA
KOMIIEHCYETbCSI BYCOKOK BiITBOPIOBA/JIbHOK 3[aTHICTIO momysAnii. OpHak
HapOIIYBAaHHA iHTEHCUBHOCTI IPOMICTY MOJKe IIOTipIINTI CUTYALio.

B ynoBax KpeBeTKOBMX ATepiB OYB BUABICHMII 3HAYHMII IPUJIOB MOJIOA]
IPOMMCIOBUX BUJIiB P10 Ta PifKiCHMX BUJIB, 1110 3aHeceHi 10 YepBOHOI KHUTH
Ykpainu. Hait6inpin He6a>kaHNM € 3HAYHMI IIPUJIOB B ATEPi MO0/ 6MIKOBUX
Ta KaM0aoByX pr6. B 11i/1AX SHIDKEHHS HeraTMBHOTO BIUIVBY IPOMICITY Kpe-
BETOK Ha MOJIOAb puO Ta iHIINX Tifpo6ioHTIB HeoOXifHA peryALlis T0BY IULA-

CTPYKIii.

[Toroynnit piBeHb BUZOOYTKY B 3HAUHIil Mipi 3a/IMIIa€ThCA HA JJOMYCTH-
MOMY piBHi 3 IPUYMHHA TOTO, L0 IUIOLIA AI/IAHOK MOPS, Ha AKUX JO3BOJIEHO
pubanbCTBO, CKIAla€ HeBEMMKY YacTUHY Bif apeany KpeBeTok. Ha kopuctp
TOTO, IO ITOMY/IALiSA TPaB’ AHOI KPeBETKY 3HAXOAUTDLCS B 33/J0BI/IBHOMY CTaHi,
TOBOPUTD i TOTI (paKT, 1]0 iHTeHCudiKalia IPOMUCITY NuIlle He3HAYHO Biobpa-
YKAETbCS HAa PO3MIPHOMY CKJ/IaJli Ta MAaCOBMX XapaKTepUCTUKAX OCOOMH IUX
6e3xpebeTHMX.

[Tpn 36epesxeHH] icHYIOUMX OOMeXXeHb 3a KiMbKIiCTIO 3HApsAAb Ta IOJO
PalioHiB JI0BY BIUIMB IIPOMMCIY HE MOYK€ IIPU3BECTU IO CKOPOYEHHS 3aIacy
KPEBETOK, i BCTAHOBJIEHHA JIIMITY Ha IXHE BWIy4eHHA He € mouinbHuM. Oc-
TaHHE He MOXKe OyTM HPMITHATO SIK Mipa peryloBaHHs IPOMUCIY TAaKOX 3
NPUYMHY BiICYTHOCTI I IUX KOPOTKOLMK/TIYHUX BU/IIB Ha[iTHOTO IIPOTHO-
3y piBHA 3aI1acy Ta JI0r0 IIOTIOBHEHHA MOJIOA/II0 Ha HACTYITHUI PiK.
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CURRENT STATE OF THE POPULATION AND FISHERY OF THE BALTIC PRAWN
PALAEMON ADSPERSUS RATHKE, 1837 (DECAPODA, PALAEMONIDAE) IN THE
NORTHWESTERN PART OF THE BLACK SEA

Data on the sex and size-mass composition of the Baltic prawn Palaemon adspersus
Rathke, 1837 population were obtained basing on the analysis of samples from 35 fyke net
catches in the northwestern part of the Black Sea, in 2017—2020. A total of 4293 individu-
als were analyzed. Baltic prawn in the catches was represented by individuals of 20—65 mm
length, and the bulk of them were individuals with a length of 40—50 mm. Their share was
52 % of the population. According to LBB model there was an increase in the level of relati-
ve fishing mortality from 0.7 to 1.2 during 2017—2020. Although the ratio of the current
biomass to the biomass with the level ensuring the maximum sustainable yield (B/Bwmsy)
was equal to 1.0 in 2020. This corresponds to the optimal level of exploitation of the Baltic
prawn resource in Ukrainian waters. The minimal allowed length of shrimp for fishing ac-
cording to the model calculations should be 35 mm. Analysis of fyke nets catches revealed a
large number of undersized commercial fish individuals in the bycatch and some species
listed in the Red Book of Ukraine. The most negative feature of this fishery is the presence
of undersized gobies, turbot and flounder in fyke nets catches. The current level of fishery
cannot lead to overfishing of P. adspersus in Ukrainian waters. In order to reduce the nega-
tive impact of shrimp fishery on non-target species, it is necessary to regulate this fishing by
the number of fishing gears limitation and their designs optimization. It was determined
that it is advisable to limit the number of shrimps fyke nets at the level of about 800 units in
Ukrainian waters.

Key words: shrimp, Palaemon adspersus, population structure, fishing optimization,
bycatch.
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BAKTEPIOIUTAHKTOH TA BAKTEPIOBEHTOC AK
THIVIKATOPU EKOJIOTO-CAHITAPHOTO CTAHY
BOOJOVIM TA BESITEYHOCTI BOOJOKOPVCTYBAHHS!

Baxmepionnankmon ma 6axmepiobenmoc cepednvoi ma npuzpebnesoi insinox Kuis-
Cbk020 8000cx06UULa, BepxHbol dinanku Kaniscokozo sodocxosuwa p. JJninpo, docnioxice-
Hutl 8 iunni 2021 p. 8 yM0BAX AHOMATILHO BUCOKUX MeMNePAmyp 600U ma Nosimps, Xapax-
mMepu3yeascst BUCOKUMU NOKASHUKAMU KiTbKiCHO20 PO36UMKY A T0KAIbHUMU 8I0MIHHOC-
mamu. CepedHi noKasHuKU wucenvHocmi bakmepionnankmouy 6ynu nodibHumu (Kuiscoke
sooocxosuwe — 14,4+6,2 man. kn/cm’, Kaniscoke 8o0ocxosume — 17,6+1,4 man. kn/cm’),
npu Ginvwiomy dianasoni eapirseanns 6 Kuiscokomy sodocxosuuyi. Yucenvricmo b6axme-
piobenmocy 6yna sHauHo suuioio Ha eepxuiti Oinanui Kaniscvkozo 600ocxosuuia (26,5+
6,2 mrip0. kn/2), Hisxe y Kuiscokomy 600ocxosuusi (8,8+5,6 mapo. xn/z), npu nodiéromy diana-
30Hi 8apitosanHs. Icmomni 8iOMIHHOCMI BUSBIEHO Y HUCENLHOCMI PI3HUX eK07TI020-mMpOo-
piunux epyn 6akmepiti: esmpodni ma onieompogri 6axmepii y 600i ma 00HHUX 8i0K1A0AX
6ynu Ginvw wucnennumu y Kaniscokomy 6000cxosuui nopisnano 3 Kuiscokum. Ixne cnis-
sionowenus (E6/OB) 6yno <1 y Kuiscokomy eodocxosuuii ma >1 — y Kaniscoxomy. Lle
010CcepedK0BaAHO CEI0HUMb NPO NePesaNants neeKo00CHYNHOI OpeaniuHol peuosuHu Ha
sepxniti Oinsanyi Kaniecokoeo 8000cx08u4a 6 ymM08ax mMoukosux 3a6pyoHeHv piukosoi
OIAHKU, AKA 3HAXOOUMDBCS 68 Mexcax eenukozo micma (m. Kuis). Bcmarnoeneno 0ocmosipHy
npamy nozumueny 3anexHicmo (p<0,01) mix uucenvHicmio eémpoprux 6axmepiti y naan-
Kmowi ma 6enmoci i emicmom opeaniunoi pewosuru (3a I10). 32i0Ho 3 exonoeiunoio Kna-
cugixayieio aKocmi nosepxHesUx 600, 3a NOKASHUKOM HUCENILHOCII NAAHKIMOHHUX e61h-
podrux baxmepiti cepedns dinsanka Kuiscokoeo 6000cxosuuya sioHocunace 00 xameeopiii
800 «0yxce 000pi» — «3ado08invHi», I, I1I knacie skocmi, npuzpebnesa JingHKA — «N02AHI»
— «Oyace noeawi», IV ma V xnacie skocmi. [Jocnioxnceni dinanxu Kaniecokozo 60docxosuua
8ionosioanu kamezopii 800 «dyice noeawi, V knacy axkocmi. Bmicm nomenuyitino namoeen-

' Po60Ty BUKOHAHO 32 paXyHOK O10/pKeTHOI mporpamu «I1ifTpuMKa posBUTKY IIpiopu-
TeTHVX HaIpsMiB HaykoBux pocnimxkens (KITIKBK 6541230)».

I utysanHs: Crapocura €.B., Opunmuers B.I. BakrepionmaHKToH Ta 6akTepiobeHTOC
AK {HAMKATOPY €KOJIOTO-CaHiTAPHOTO CTAHY BOJIOIM Ta O€3TIeYHOCTi BOJOKOPUCTYBAaHHA.
TiopoGion. scypu. 2023. T. 59. Ne 4. C. 65—80.
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HUX mikpoopeanizmie 6ye Haiieuwum y npuepebnesiii dinsHuyi Kuiscvkozo sodocxosuua
(ocnosni cknadosi — Escherichia coli i konipopmni 6axmepii, ma 6axmepii p. Staphylococ-
cus) ma y samoui Obononv Kaniecvkoeo 80docxosuuia (6axmepii p. Enterococcus).

Kniouosi cnosa: bakmepionnankmo, baxmepiobeHmoc, caHimapHo-noxasosi mikpo-
opeanizmu, 6ionoeiuHa iHOUKAUis, 6000CX06U4A.

[TpoBinHe 6ioreoximiuHe 3Ha4eHH: OaKTepill y MPiCHOBOIXHUX eKOCHCTe-
Max IIOJIATA€ Yy BM3HAYa/JbHIN PO IMX MIKpOOPraHisMiB y pereHepanii Ta
Mobini3anii 6i0TeHHNX eleMeHTIB y Xap4OBMX MepeXKaX, y4acTi BOTHUX Oak-
Tepili y mepeTBOpeHHAX 0i/bIIocTi 610/10T1YHO aKTUBHUX PEYOBVH Y IIVIX CHC-
Temax [24]. KirodoBa mosutiist 6akTepiit He MPOCTO BUIUIMBAE 3 IXHBOI PO y
merpajauii Ta MiHepanisalii OpraHiYHMX PEYOBMH [0 HEOPTaHIYHUX CKIaflo-
BUIX, aJI€ € pe3y/IbTaTOM IIPOAYKYBaHHA HUMM 6ioMacy Ta TpoQpiyHOTo 3B’ A3KY
3 eyKapiOTHUMM XJDKaKaMy, ajpKe 6akTepii € BaXK/IMBYM KOMIIOHEHTOM KOp-
MOBOi 6a3y pisHOMaHITHMX Ipyn 6esxpebeTHUxX TBapmH [17, 18, 21, 28]. Ille
OJIHa BO)X/IMBA PO/Ib BOJHMX OAKTEPiil [OJISATa€ y TOMY, 110 Cepefi HUX € LIl
PSAZ BUAIB, sIKi 3[aTHI BUK/IMKATH 3aXBOPIOBAHHS Iipo0OiOHTIB, HABKOIOBO-
HUX TBapuUH Ta IoauHu [7, 30].

Y 3B’A3Ky 3 IIPOBiHOI pO/II0 6aKTepiil B rifpoeKocucTeMax Ta 37aT-
HICTIO IIPOKApiOT MIBUAKO pearyBaTy Ha 3MiHM IPOBifHMX abioTnyHMX i Gio-
TUYHVX Y/HHUKIB, aHTPOIIOTeHHe 3a0PyIHEHHS, IIPOIIOHYETHCSI BUKOPUCTO-
BYBATM pi3Hi KibKiCHI Ta AKiCHI TOKa3HVKY OaKTepiOoIIaHKTOHY Ta 6aKTepio-
OeHTOCY AK IHAMKATOPHI JI1 BCTAHOBJIEHHS €KOJIOT0-CaHITapHOTO CTaHY BO-
IHUX 00’ €KTIiB pisHOTO THITy [27]. [TOKa3HMKY 4MCeNBHOCTI HOTEHIIINTHO MATO-
FeHHJX Ta NMATOTEeHHNX MiKpOOPraHi3MiB CBifyaTh Ipo 3arposy 6e3redyHoCTi
KOMIIJIEKCHOTO BOJOKOPMCTYBAaHHA i YHOPMOBaHi HalliOHa/IbHMM Ta MiKHa-
ponauM 3akoHopmaBcTBoM (https://zakon.rada.gov.ua/laws/show/z0379-
96#Text, http://www.cawater-info.net/bk/improvement-irrigated-agricultu-
re/files/sanpin-4630-88.pdf, https://eur-lex.europa.eu/legal-content/en/TXT/
2uri=CELEX:32006L0007) [6, 16, 19, 30].

CyyacHa p. JIHiIpo Ha 3HaYHOMY IIPOTA3i CBOEI Tedil € KacKaJjoM BOJIO-
CXOBMII, SIKi Oy/IM yTBOPEHi B pi3HMIT 4ac Ta € CUIbHO TPaHC(POPMOBaHIMU BO-
JHUM 00 €KTaMM, 10 B3aEMOJIIOTh MK COO0I0 i XapaKTepU3yIOThCs PisHUM
CTyIIeHeM IPOTOYHOCTI, PIBHEBMM PEXMUMOM, BOJ006MiHOM. CTBOpPEHHS BO-
JIOCXOBMIL] 3MiHW/IO TaHAIIA(T JOIVHM PidKI, @ PETyTIOBAaHHS HUMY BOJJHOTO
CTOKY 3MIiHM/IO IIPMPOHMII TifPOJIOTIYHMIA Ta TifpoXiMidyHmIl pexxuM [JHinpa
[1, 10, 14, 29].

[Ticna BcebiYHUX JOCTIKEHDb Ha eTali GOpMyBaHH: Ta CTAHOBJIEHHS €KO-
cucreM, 3 2010-x pokiB MiKpO6iO/IOTiUHI HOCTIKEHHSI BOJOCXOBUIL Maau
dbparmenTapuuii xapaxrep (2,4, 5,9, 12, 15].

bepyun no yBaru BusHavanbHy posb JIHinpa Ta Ji0ro BOZOCXOBMIL Y 3a-
OesnedeHHi moTped YKpaium y npicHiit Bofii, po3yMiHHA IpoBigHOI 6i0THYHOI
pori MikpoopraHismiB y ¢popMyBaHHI AKOCTi BOM Ta YMOB iCHYBaHHA Tifjpo-
6iOHTIB, ZOCTIIKEHH: Cy4aCHOTO CTaHy YIPYIIOBaHb BOJHUX O6akTepiit B yMO-
BaX 3aperyJIbOBaHOTO CTOKY Ta KOMIUIEKCHOTO BOJJOKOPVICTYBaHHS € Heo0-
XiJHMM Ta aKTya/IbHUM.
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MeTor0 po6OTH CTa/I0 BCTAHOB/IEHHA KiTbKiCHMX Ta AKiCHMX XapaKTepu-
CTUK YIPyHOBaHb 0aKTepiOIUIaHKTOHY i 6akTepioOeHTOCYy AeAKMX AiIIAHOK
Kwuiscpkoro Ta KaniBcbkoro BogocxoButy p. JIHINpo, BUABIEHHA 0CO0IMBO-
CTeil AMHAMIKM IHIMKAaTOPHNUX IIOKA3HYKIB, sKi XapaKTepu3yIoTh BOJHI 00’ €K-
T, Y B3a€EMO3B 13Ky 3 €KOJIOTO-CaHITaPHUMM YMOBAMU Ta JIOKATbHUMMI 0CO0-
JIMBOCTAMMU.

Marepian i MeTOMIKa JOCTiI>KEHD

HasepieHO pe3ynbTaTu JOCIi>KEHHA, IpoBefeHoro y mnmHi 2021 p. Ha ce-
penHiit Ta mpurpe6esiit ginsHKax KuiBcbKOro BOZOCX0OBUINA, BEPXHil i/IsAH-
1i KaHiBCbKOTO BOJOCXOBMINA, JIOTO 3aTOK, WO PO3TAallOBaHI B MeXKax
M. Knepa.

Y mexax KuiBcbkoi Ta YepHiriBcbkoi obmacreit YkpaiHu 3HaXO[UTbCS
BEpXHE 3a PO3TAlllyBaHHAM Y KacKafi Ta yrBopeHe rpebneto Knicokoi 'EC
Kniecbke Bopmocxosume. Okpim [IHilpa y BOZOCXOBMIE BIAJAKTh PidKK
[Tpur’sts, Terepis, Ipmins [1, 14]. BigdnadaeTbcst Baroma pojb IOBEpPXHEBOTO
CTOKY y pOpMyBaHHi J10TO Ti[pOXiMiYHOTO PEXXMMY, a CaMe: PO3IIOAIT IPUTOKY
BOAM 3 BepxHboro JIHinpa, [Tpum’sri i, y Menuiomy crynesi, Terepesa Mae me-
PeBaXHO pUpoHUI XapakTep [9, 12].

MartepianoM pocnifpkeHb Oymu BigibpaHi 3 MOBEPXHEBUX LIApiB MpoOU
BOJY Ta JOHHUX BiIK/Ia/iB Ha AinssHKax 60is: c. Ctpaxomicest (IpUKOpIOHHMIA
nyHKT), ¢. Cyxonyuus (ypounine Akanis), cin I'mi6iska i Kosaposundi (puc. 1).
Temmeparypa Bogu y nepiof; ZOC/iI)KeHb KOMMBaIach y Mexxax 27,8—29,9 °C,
BMICT OpraHiqYHOI pe4OBMHM 3a II€PMAaHIAHATHOI OKMCHIoBaHicTIO ([1O0) —
16,5—17,8 mr O/mm°.

Y mexxax KniBcpkoi i Hepkacbkoi obmacteit YKpaiHu po3TalloBaHo Apyre
3a Tediero Ha JIHINpi Ta HalIMOIOIe Y KacKa/li BOJOCXOBMUIIL, 1110 CTBOPEH] Ha
HboMy, — KaniBcbke BopocxoBuie. Haiibinpuioo nputokoo [IHinpa, mo
BIIafiae y KaniBcbke BoocxoBullle, € p. JlecHa, 3SHaYHO MEHIII piYKM: JIiBa IpK-
Toka — Tpy6ix Ta mpaBa — CryrHa [1, 12]. TigpoximMiuynnii pexxum BepXHbOI
IUTTHKY 00yMOBIIOEThCA cTOKOM KuiBcbkoro Bogocxosuia ta p. lecHu, Ta-
KOXX BaroMe 3HAa4€HH: aHTPOIIOT€HHOIO YMHHMKA Yepe3 BHECEHH:A CTiYHMX
BOJ, IPOMICTIOBUX i KOMyHa/IbHUX MifnpueMcTs M. Kuesa [12].

MartepianoM foc/ipKeHb CIyryBanm BigibpaHi 3 moBepXHeBMX IIapiB IIpo-
61 BOzM Ta JOHHMX BifKmaziB Ha misiHKax 3aTok Cobade ['mpro i O6omoHb
(mpaBmit Geper), pycnosiit ginsHui Hykde IliBHIYHOTO MOCTy (niBUIT Geper)
(mmB. puc. 1). TemmepaTypa Bogu y Iepiof HOCTIIPKeHb CTaHOBWIA 28,9—
30,1 °C, BmicT opraniunoi pevoBunn 3a I10 — 18,0—20,1 mr O/pm’.

JoHHi BinK/Iaagy Ha JOCTiPKeHNX AiIsIHKAaX Pi3HMWINCD: Ha AinAHKax Kuis-
CHKOTO BOIOCXOBMIL}A BOHY OY/IN IpeicCTaB/IeHi YOPHUMY MY/IaMy, Y 3aTOKaxX
Cobaue I'mprmo Ta O60/10HDb BepxHbOI yacTuHY KaHiBCbKOTO BOOCXOBMITIA —
BiZITIOBi/IHO YOPHMMI My/IaM} Ta YOPHMMM MYy/IaMy 3 PEIITKaMy MOJIIOCKiB, Ha
PYCIOBIN JiNAHI — IICKOM.

BozHi 00’ €KTI XapaKTepU3yIOThCA Pi3HUM IiIPOTIOTIYHIM PEXIMOM, Tif-
poMopdororiero Ta XapakTepoM OeperoBoi /iHii, HasBHICTIO HaCeJIEHNX ITyHK-
TiB, Qi3MKO-XiMiYHMMM TapamMeTpaMy BOJY Ta JOHHMX BifIK/Ia/iB Ta 3a3HAIOTH
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Puc. 1. KapTa-cxema perioHy ZOCTifKeHb 31 CTaHLisAMM Bifbopy mpob Ta posImopin ca-
HiTapHO-TIOKa30BMX bakTepiit: I — Bix 1 mo 2; 2 — Big 15 mo 30; 3 — Bix 40 mo 50; 4 — Bix
180 o 200 tuc. KYO/100 cm®

Pi3HOAKTOPHOTO aHTPOIIOTEHHOT'O TUCKY, BK/IIOYHO 3 TOYKOBUM i AUQy3HUM
3a0py/HEeHHSM Ta peKpealiliiH/M HaBaHTXeHHsAM [2, 9, 12].

J/1s1 BUBYEHHS CTPYKTYpPHUX ITapaMeTpiB yIpyIIOBaHH: OaKTepili Ta MeTa-
6071i9HOT aKTMBHOCTI K/IiTUH (LIMICHOCTI IMTOIUIa3MaTUYHOI MeMOpaHu) ro-
TYBa/I) IIperIapaTy Ha YOPHMX MOJIiKapOOHATHMX MeMOpaHHUX imbTpax Mil-
lipor 3 miamerpom mop 0,22 mkm. YnucenbHictb 6akrepiomnankrony (YbIT),
6akrepiobenTocy (Ubb) Ta K/IITHH 3 YIIKOXKEHOIO IIUTOIIA3MAaTUIHOI0 MEM-
OpaHO0 BU3HAYAIM METOHOM IIPSAMOTrO IIPaxyHKy, (apOyoun mpemaparu
BignosifHO ¢yopoxpomamu DAPI i mponiniym stomup [23]. Jocmimkenns
IIPOBOJVIIN 3 BUKOPUCTAHHAM eliyopeceHTHOro Mikpockomna Axio Ima-
ger Al dpipmu Zeise (06’extus x100, oxy/sap x10) Ha 6a3i IieHTPY KOJIEKTUBHO-
ro KOpUCTyBaHH: npuiafamu Incrutyry rigpobionorii HAH Ykpainn.

Kinpkictp eBrpodumx (camporpodunx, EB) Ta omirorpodHux 6axrepiit
(ODb) y Bopi i OHHMX BifKIagax BM3HAYAIU IUIAXOM KYIbTMBYBAaHHA IPOO
Bi/JIOBiflHO Ha pMOO-IIENITOHHOMY arapi Ta TOJIOfHOMY arapi, IJ0 MiCTUTb
25 mr/m* sxuBunbHOTO arapy Jidko [8].

68 ISSN 0375-8990. Gidrobiologiceskij Zurnal. 2023. 59(4)



Baxmepionnanxmon ma 6axmepiobenmoc Ax iHOuxamopu

s mocnimkeHp caHiTapHO-0aKTEPioNOTiYHOTO 3a0pyAHEHHS BOAY IIO-
ciBM BifibpaHoro MaTepiany 3AiicCHIOBa/IM HA HAOOPM ITiJITIOXKOK CYXOT'0 KUBU-
npHOTO cepenoBuiia Dry Filter™ (¢ipmu Himedia). B ixHio ocHOBY mokage-
HO BMKOPVCTaHHS XPOMOTE€HHUX CyOCTpaTiB 3ayisi IIBUAKOI ifeHTMDiKaIil
XapaKTepHMX OaKTepia/bHIX eH3UMIB 32 paXyHOK BiJITIOBiTHOTO 3a06apBIeHHA
KosoHiit. [Ipo6u Bogu GinpTpyBany yepes crepuibHi 6ini MeMOpaHHi QinbTpu
Millipore 3 giamerpom mop 0,45 MxMm. IHky6yBanm yamkn [Terpi 3i 3paskammu B
YMOBaXx, BKa3aHMX Y TeXHIYHil foKyMeHTawii o Habopis (https://www.hime-
dialabs.com/intl/en/products/Microbiology/Ready-prepared-Media-DriFil-
ter%E2%84%A2-Membrane-Nutrient-Pad-Media/100000179). Intepmupera-
L[il0 Pe3yNbTaTiB 3MiMICHIOBAIM NIIAXOM IMPAMOTO Mi[paXyHKY KiTbKOCTi KO-
JIOHIII yTBOPIOIOYMX OIMHNIID Y IIEPEPaXyHKy Ha 00’ €M ITpoQiIbTpOBaHOI IIpo-
6u (KYO/100 cm?).

Ina BUABNEHHSA, BUNIIEHHA Ta MiJPaxXyHKy y MOCIIIDKYBaHil BOJL ca-
HITapHO-II0KAa30BMX MiKPOOPraHi3MiB BUKOPUCTOBYBa/IN: /I KMIIKOBOI I1a-
JIMYKY Ta iHmMX KomidopMHMx 6akrepiit — arap M-Enpo (Ha6ip MF 010); ns
nesikyx ['p-mosutuBHMX Ta ['p-HeraTuBHUX OaKTepili — yHiBepcanibHe XpOMO-
reHHe cepezosuie (Habip MF 018); i1 cabMOHeT — XpOMOTEeHHe CepefjOBN-
mwe (Habip MF 020); oy 6axrepiii, 0 pepMEHTYIOTD IAKTO3Y B KUIIKiBHUKY
— cepepoBuile 3 TunojieM (Habip MF 015); /1 KMIIKOBMX €HTEPOKOKIB —
’KOBYHO-€CKY/TiHOBUI1 arap 3 asupoM HaTpilo Ta cepefiopuiie CraHenb—
Baprni (Habopu MF 004 ta 022); myis cradinokokiB — cepemosuine Yamme-
Ha—CroyHa (Habip MF 008); 1151 1iceBOMOHaJ, — CepefoBuILe 3 IIeTPUMIZIOM
(rabip MF 007).

[)14 OTpUMaHHA YABIEHHA PO TPOiUuHY CTPYKTYpy MiKpOOOLIeHO3Y BI-
PaxoByBa/IM CHiBBiJHOIIEHHA MiX Ki/IbKiCTIO 6akTepiil, [0 POCTYTb Ha HO-
JKIUBHMX CEPENOBMINAX 3 Pi3HOI KOHIEHTPALi€l0 Ta AKiCHUM CKJIaloM Op-
raniyHoi peqyoByHM (EB/OB). TakoxX A1 OIIIHKY €KOJIOTO-CaHITapHOTO CTaHy
BU3HAYa/IM Bif[COTKOBY 4acTKy eBTPO(MHNUX OaKTepill y BOAi Ta JOHHMX Bifi-
KIalaX y 3arajibHill 4MCe/IbHOCTI OaKTepioIIaHKTOHY Ta 6GakTepiobeHTOCY,
BignosigHo (EB/YBII i EB/YED). Ina xapakrepuctukn ¢ekanbHOro 3abpyp-
HEHH: BOJY BU3Ha4Ya/M Kori-iugekc (BMict Escherichia coli'y mepepaxyHKy Ha
1 nv?) [8, 13, 20, 25].

CaHiTapHUI CTaH JOCTIIPKEHNX [IITHOK BOZOCXOBUIIIA 6yB oXapaKTepu-
30BaHIII Ha OCHOBI BMKOPMCTaHHSA KiJIbKiCHMX ITOKAa3HMKIB BMICTy y BOfi
CaHiTapHO-IIOKA30BMX MIKPOOPTaHi3MiB 3a KATETOPi€I0 BOJOKOPUCTYBaHHA —
MICIIAl 1711 KyTIaHHS, CHOPTY Ta Bi/IIOYMHKY Hace/IeHH:, a TAKOXX BOJJOVIMM B
MeXXi HacelleHMX ITYHKTiB, 1[0 per/TaMeHTOoBaHi y /lep>KaBHUX caHiTapHMX IIpa-
Bunax i Hopmax (CanlliH Ne 4630-88, MO3 Ykpainn Ne 173 Big 19.06.1996)
(https://zakon.rada.gov.ua/laws/show/z0379-96#Text, http://www.cawater-
info.net/bk/improvement-irrigated-agriculture/files/sanpin-4630-88.pdf) ta
BignosifHo fo Jupextusu 2006/7/EC mono AKOCTi BOAM I/ KYIaHHA Bif
15.02.2006 p. (Directive 2006/7/EC of the European Parliament and of the Co-
uncil of 15 February 2006 concerning the management of bathing water quality
and repealing Directive 76/160/EEC) (https://eur-lex.europa.eu/legal-content/
en/TXT/?uri=CELEX:32006L0007).
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CratucTiyHy 06poOKy Ta Bidyasisallilo JaHNX BMKOHAHO i3 3aCTOCYBaH-
HAM TabmraHoro npouecopy MS Excel 2016 Ta makery nporpam PAST 4.03
(Paleontological Statistics Software system) [22].

PesynbTaTi [OCIigKeHb Ta iIX 00rOBOPEHHS

Kuiscvke 800ocxosuue. bakrepiomnankTos. YncenbHicTh 6akTepionian-
KTOHY Y BOZOCXOBNIIi KOJIMBAIach y Mexkax Bizg 10,8 1o 23,8 miH. ki1/cm’ (B ce-
penaboMy 14,5+6,2) (puc. 2, a). Ha 75 % mocmimpkeHux fiIAHOK BeIMYMHI
YBI1 6ynu mogibHMMIM i CTaHOBWIN B cepefHboMy 11,3+0,7 MTH. Kj1/cM?, OKpiM
ninsHKY 6i14 ¢. Cyxomydds, oueBuiHO Yyepes BIUuB Bop, p. Terepis. [Tigsue-
HYy 4MCeNbHICTb 6akTepiommankTony y TerepiBcbkiit 3arori croctepiramm i
paninre [2, 9]. YncenbHicTh 6akTepiil 3 YIIKOMKEHOI LMTOIIA3MATIYHOI
MeMOpaHOI0 (MepTBi MikpoopraHismmu) y Bopi ainssHok KuiBcbkoro Bogocxo-
Buia cranoswia 0,9—1,5 MyH. K1/cM?, o cKIagano Big 6,4 mo 11,6 % (B ce-
penHboMy 8,912,2 %) uncenbHOCTI 6akTepiomaHKTOHY (uB. puc. 2, a). Ilo-
ni6uo YBII, BuHATKOM Oyna minsgHka BogocxoBuma 6ins c. Cyxomyqus, fe
(dyHKIIIOHYBaHHA MiKpOOpraHi3MiB peryoBaB BIUIMB BOJ p. Terepis.

KinpkicTb eBTpodHMX 6aKTepiil y BOAI ZOCTIHKEHUX Ai/IAHOK BapiloBaa
Bif 2,4 1o 115,6 tuc. kn/cm? (puc. 3, a). Kinpkicts onirorpodHux 6akrepiit cra-
HOoBWIA Bif 4,2 mo 71,6 tuc. xi/cm®. BigmideHo TeHpmeHIi0 o 36inblIeHHs
kinpkocti EB ta OB Bij cepeboi 0 npurpe6ieBoi AiIAHOK BOJOCXOBUILA.

Bigomo, 1m0 y BofjoiiMax 3i 3pOCTaHHAM BMICTY JOCTYIIHOI OpraHiqHOI pe-
JOBMHIY YVICE/IbHICTh eBTPOHUX OaKTepilt MOXKe pi3Ko 30i/IbIIyBaTICh, IO €
HeNpsIMUM IIOKAa3HUKOM 3a0pyZHEHHS Ta eBTPOQYBaHHA NPUPOJHNUX BOL.
36ibLIeHHA KiNTbKOCTI 0/1iroTpodHMX 6aKTepiil y BOAi OOCepeIKOBaHO CBifl-
YUTD PO 3POCTAHHA BMICTY 610XiMi4HO CTifIKMX OpraHiYHMX CIIOIYK, 30KpeMa
i BHaCTimoOK noctynoBoi MiHepasisanii pedoB1H (HiTOreHHOTO MOXO/KEHHH [3,
4,9, 15,21, 25, 26].

Hons eBrpodHMx GakTepiit y ckmaji 6aKTepioIIaHKTOHY KOIMBAIACh y
mexax 0,02—1,04 % (B cepenabomy 0,41 %). 3a ymoBHOM Kinacudikarierwo [9,
13] taki BenmuyuyM cuiBBifHomenHA EB/YBII xapakTepusyioTh CTaH BOJM ce-
PEeRHbOI AIITHKY BOZOCXOBMIIA SIK «4UCTa», IPUTPeOIeBoi — «OpymHa».

Bignomennsa EB/OB, ske onocepejkoBaHO BM3HAYAETbCA SAKICTIO Opra-
HIYHOI peYyOBMHY Ta XapaKTepusye TpoHicTb BofoIiM [3, 8, 25, 26], y Bofo-
cxoBui 3MiHIOBanoch Bix 0,2 o 1,6 (B cepegabomy 0,8) (puc. 4). binburicTp
NOCTIPKEHUX Mi/IAHOK BOJOCXOBMILA XapaKTEPU3YBaIUCh MEePEBAKAHHAM
onirorpodHux 6axrepiit (EB/Ob<1,0). JInure Ha npurpebesin ginsaHmi (6ins
c. Kosaposuui) eBTpodHi 6akrepii mepeBakanm Haj onirorpodpHUMU
(EB/Ob>1,0), mo cBif4nUTh PO HASBHICTb y BOJI 3HAYHOI KiJIBKOCTI JIETKO-
OKJCHIOBAHOI OpraHiuHoi peyoByHNU. OKpiM HaKONMYEHHA OPraHi4HOI pedo-
BUHI Y BOJi BOJOCXOBUIIA Bifl CepeHbOI 10 npurpe61eBoi TiITHOK, MOXKHA
IPUITYCTUTY TaKOXX BUIUB CTOKY P. IpIiHb.

3a Be/IMuYMHaAMM Y CeTbHOCTI eBTp0(’pHI/Ix 6aKTepiI71, BiIIOBIJTHO 1O CUCTe-
MU KOMIUIEKCHOI OLIIHKM SIKOCTi OBepXHeBuX Bof, [11], Ha cepenHiit minAHI
BOJIOCXOBMIIA 3a CTAaHOM BOJ, peectpyBann II Kimac, 2-ry kareropiro — «myxe
no6pi» Ta I1I kmac, 4-Ty kareropito — «3agoBinbHi». Ha npurpe6nesiit ginanui
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Puc. 2. UncenbHicTb 6axTepiommankToHy (a) Ta 6akrepiobenrocy (6), a Takoxx 6akTepiit 3
YLUIKOZKEHOI0 LIUTOIIIa3MaTNYHO0 MeMbpaHolo (1) zocmimKernx ginsiHox Kuiscpkoro ta
KaHiBchKOro BOIOCXOBUIII

dbikcysanu IV xac, 6-Ty KaTeropiio CTaHy BoJi — «IIoTaHi» Ta V Kj1ac, 7-My Ka-
TEropilo — «myXKe MoraHi». 3a CTymeHeM 4YNMCTOTH (3a0py[HEHOCTI) cepenHs
[ISTHKA BifTIOBifla/Ia KaTeTopisiM «4ycTi» — «cmabko 3abpypHeHi», mpurpeo6-
7IeBa JiNAHKA — «OpyAHi» — «Iyxe OpynHi».

AHTpOTIOTeHHUII BIUIMB Ha BOJGHUI 00 €KT BHACTIOK HA/[XO[[)KEHHS Te-
PUTE€HHOTO CTOKY, KaHa/Ii3alliIHUX Ta CTIYHMUX BOJ 3MIiHIOE AKIiCTb ITIOBEPXHe-
BUX BOJ| He JIMIIIe Yepe3 3a0py[HEeHHs Ta eBTPOQYBaHH:, BOJIa TAKOXK MOXKe
CTaT! JIKEPEIOM HAIXO[PKEHHA [0 OPTaHi3My JIOAVHN YMOBHO-IIATOT€HHUX
Ta MMATOTeHHMX OaKTepiil, IKi 3[aTHI BUKTMKATY 3aXBOPIOBAaHHs Pi3HOI €TUMO-
norii. KifbKicTb CaHiTapHO-IIOKa30BUX 6aKTepiI7[ Yy BOZi BOJOCXOBMIIIA KOJIMBa-
macst Bif 1,1 mo 180,3 tnc. KYO/100 cm® (muB. puc. 1). V Bcix mocmimkeHnx
3paskax Bojgu Oynmu BincytHi Pseudomonas aeruginosa ta Proteus mirabilis.
HaiibinbIie pisHOMaHITTA NpeCcTaBHUKIB MOTEHIIIIHO ITATOTeHHUX MiKpOoOop-
raHisMiB Ta iXHIO KITbKICTb criocTepirany Ha ginsHi 6imst c. Kosaposndi (puc.
5). ITo Bciit akBaTOpii BOZOCXOBUINA KibKIiCTh KOMIPOPMHMX 6aKTepiil y CKI1a-
Ii CaHiTapHO-IIOKa30BMX MiKpoopraHismis craHosmna Big 1,1 go 12,9 tuc.
KYO/100 cm’. He ¢ikcyBanmu nepeBuineHp 3a caHiTapHO-MiKpOOiomoriaHuMu
HopMaMmu uncenbHOCTi E. coli Ha ninsHKax BogocxoBuina 6ins cin Crpaxomices
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Puc. 3. YucenpHictb eBrpodHux (1) i onmirorpodrux 6axrepiit (2) y Bogi (a) Ta JOHHUX
Bigkmagax (6) mOCHiIKeHUX AiIAHOK BOJOCXOBMIL (B3MOBXK Tedil 3 MBHOYI Ha MiBJeHb)

ta ['1i6iBka. Ha ginsgHkax 6ind cin Cyxomy4us ta Kosaposndi, fie Kosni-iniekcu
craHoBWIM BifgnoBigHo 9000 Ta 59 500, Ki/IbKiCTh KMIIKOBOI IMa/JINYKN IIEPEBU-
IIyBa/Ia YMOBHY HOpMY BiinoBigHO y 1,8 Ta 11,9 pasiB. Takox Ha [uX AinsgHKax
Bi/j3Haua/IM 3HA4YHY Ki/IbKiCTb cTadinokokis. BmicT i€l rpynm 6axrepiit y Boxi
XO0Y 1 He HOPMYETbCA 3aKOHONABCTBOM, ajI¢ BOHA BK/IIOYA€ ITATOT€HHMX Ta
YMOBHO-IIATOT€HHMX IIPEICTABHYIKIB, AKi CyIPOBOIKYIOTb Xap4OB€e OTPY€EH-
Hs1, iHdeKil mIKipu i c11M30BUX 060IOHOK, iHIII 3aXBOpIOBaHHs mofiel [7]. Bu-
ABJIeHA Ki/IbKiCTh (peKa/bHUX eHTePOKOKIB, IKi TAKOXK IHAYKYIOTb HellJOJlaBHE
HaIXo/pKeHHs PeKasiil B 0ToYyue cepefjoBulilie, Ha BCiX [/IAHKaX Oyia B Me-
»ax Hopmu, He niepeBuinytoun 400 KYO B 100 cm’ (BifmoBigHO 10 HOpM EBpo-
neiicbkoro Corosy — Inpextnsa 2006/7/EC).

Bakrepiobenroc. Ha mocmimkeHnx gigHKax BOLOCXOBUINA YMCENbHICTD
6akTepiobeHTOCY 3MiHIOBa/IACh Y MeXKax Bix 3,2 1o 16,4 mipa. K/t (B cepefi-
HbOMY 8,8%5,6) (muB. puc. 2, 6). KinbkicTb MepTBMX 6aKTepilt y JOHHUX Bifi-
KJIaZlax BoflocxoBuia craHoBuia 0,2—2,7 MIpA.Ka/T, o CKIazfano Bif 2,8 go
16,5 % (B cepenuboMy 9,2+5,9 %) uncenbHoCTi 6akTepiobenTocy. Haituury
a0COJTIIOTHY 4MCe/TbHICTD Ta BITHOCHY YaCTKy MEPTBMX K/IITMH BijMideHO /IS
npurpebnesoi ginsaku (6ins1 c. Kosaposuui).

Kinpkicte Eb y fOHHMX BifgkK1agax gOCIipKeHNUX Ai/IAHOK BapiloBaia Bif
35,6 mo 348,0 Tuc. xn/r, a Ob — Bix 5,4 1o 333,0 Tuc. xn/r (quB. puc. 3, 6). Yu-
CenbHICTD eBTpodHMX OaKTepiil 3pocTana Bif cepefHbOl O mpurpebaeBoi
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Puc. 4. BigHoueHHs 4ncenbHOCTi eBTpodHMX [0 omiroTpodHux 6akTepiit y Boai (1) ta
ITOHHMX BifikIafax (2) gocmimkennx Bogocxosuty (niro, 2021 p.)

ninsaHKy Bogocxosuia. Haibinpry KibkicTb onirorpodumx 6akTepiit Takox
criocTepirany Ha JiIAHIN, 110 3HAXOAUTHCS Haitbmpkye fo rpe6ii KuiBcbkoi
I'EC (minsuka 6ins c. Kosaposuyi).

Cnissignomenna Eb/Ob y monHux Bigknamax sminioBanoch Bif 1,0 mo
18,7 (B cepenubOoMy 7,1), 110 BKa3ye IIpo IepeBa>kaHH:A y 6akTepiobeHTOCi BO-
IocxoBuIa eBTpodHMX 6aKTepiil, a OT)Ke — JTerKOOKMCHIOBAHOI OPTaHiqHOI
pedoBMHU (IMB. puc. 4).

BincoTkoBe BifHOIIEHHA YMCETbHOCTI eBTPOMHNX OaKTepiil O Ymcesb-
HocTi 6akTepiobeHTOCy Oyrmo y Mexax 0,0004—0,0046 % (B cepemHbOMY
0,0021 %). 3a ymoBHoI0 Knacudikanieo [20] ingexc EB/YBb xapakrepusye
CTaH BOJOCXOBUIIA AK «<HOpMa».

Kaniscvke 80docxosuuye. bakrepiomnankrod. Ha mocmimkennx minankax
Bogocxosuiia YBII 3amiHoBamach y Mexxax Bif 16,0 o 18,7 myH. xi1/cm’ (auB.
puc. 2, a). To6To, BeM4ImHM 9MceIbHOCTI 6aKTepilt y BoAi pisHUX [Ii/IAHOK Bep-
XHbOI YaCTMHMU BOJOCXOBMINA Oy NMOAIOHMMY 1 CTAHOBWIN B CEPEIHBOMY
17,6+1,4 mnH. xi/cv’. Kinbkictp 6akTepiit 3 yIIKOPKEHOK IMTOIIa3MaTHY-
HOI0 MeMOpaHoIo y Bofi ckmazana 1,1—3,0 MiH. K/1/cM?, 1110 CTaHOBMIIO Bif 6,9
10 16,5 % (B cepeguboMy 12,6%5,0 %) uncenbHOCTI 6aKTepiONIaHKTOHY.

YncenbHICTb eBTpOPHMX 6aKTepiil y BOAI JOCIKEHUX IIITHOK BapiloBa-
na Bix 244,8 mo 302,4 tuc. ki/cm’ (guB. puc. 3, a). Kinpkicte omirorpodrmx
6akTepiit cranoBwia Biff 107,6 1o 148,0 tuc. xi/cm’. ITo akBaTOpii BepXHbOI Ya-
CTVHJ BOJOCXOBUIIA y L€l CIIEKOTHMUII IIepiofl 3 BUCOKMMH TeMIlepaTypaMu
MOBITPsA Ta BOAY CIIOCTEPIiraiy BUCOKI BeIMYMHY YMCEbHOCTI IPEACTaBHNKIB
AK eBTPOHIUX, TaK i omirorpodHux 6akrepiit Ipu He3HAYHOMY BapilOBaHHI
BMICTY IMX TPYII Ha PiSHUX JIAHKAX, B CEPEJHbOMY BifnoBifHo 270,1+£29,4 Ta
132,4+21,7 tuc. xin/cm’.
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Puc. 5. Posmopin canitapHO-TI0Ka30BMX OakTepiit y BopHii ToBuyi KuiBcpkoro ta Ka-
HIBCBKOTO BOocxoBu BIiTKY 2021 p.: 1— Enterococcus faecalis; 2 — Pseudomonas aeru-
ginosa; 3 — Staphylococcus aureus; St. epidermides; 4 — Salmonella spp.; 5 — E. coli i
KosidopmHi b6akTepii

Honsa Eb y ckmani 6akTepiormankToHy ckmafana 1,41—1,66 % (B cepen-
HbOMY 1,53 %) , 1110 XapaKTepusye CTaH BOAY 3a IIVIM IIOKa3HUKOM SIK «Opyz-
Ha».

BHacmizok icTOTHOTO nepeBaykKaHH:A Y 6aKTepioIUIaHKTOHI BEpXHBOI Yac-
THM KaHiBCbKOTO BOAOCXOBMINA eBTPO(HUX OakTepill, CHiBBiTHOIIEHHSA
EB/OBb cxnagano Big 1,7 go 2,8 (B cepennboMy 2,1) (muB. puc. 4), o CBiguuTh
Ipo Iporecy eBTpo(yBaHHA Ta HAKOIMYEHHA OPTaHiYHOI PeYOBUHM Y BO-
JO¥IMi, IKa 3HaXOOUTBHCS B MeXKaX BEIMKOTO MicCTa.

3a crcTeMoI0 KOMIUIEKCHOI OIIiHKM SIKOCTi TOBepXHeBMX Boj, [11], Ha Bcix
IOCIiIPKeHNX AinAHKax KaHiBCbKOTro BOTOCXOBUIIA Y el ITepiof 3a IOKa3HM!-
KaMU 4MCeTbHOCTI eBTPOdHMX OaKTepiit criocTepiramm CTaH BOJ, 11O BifIIO-
BigaB V Kiacy 7-1 KaTeropii — «JIy>Ke IIOraHi», 3a CTylleHeM YMCTOTU BOJ, —
«myxe OpynHi».

BmicT caniTapHO-TIOKa30BMX 6akTepiil y BOAi JOCTIPKEHNX JiITHOK BO-
mocxoBuINa ckmagas Bix 18,3 mo 46,8 tnc. KYO/100 cm® (muB. puc. 1). Hait-
Oi/1bIIy KiNbKiCTh YMOBHO-IIATOT€HHMX OaKTepiit Ha BepxHiil minauui Kanis-
CHKOTO BOZIOCXOBMIIA BigmiueHo myis 3atoku O6omons (nus. puc. 5). Ha Bcix
IITHKAX BOJZOCXOBMINA (iKCyBaIy IepeBUIEHHS YMCeNTbHOCTI KMIIKOBO] 11a-
JIMYKM 32 CaHiTapHO-MiKpobionoriuauMy Hopmamu y 1,0—16,0 pasis, a xori-
ingexc cxmagas Bifg 5000 o 80 000. Takoxk 1Mo aKkBaTOPii BOJJOCXOBUILA PEECT-
pyBamu 3HauHy (2,4—24,7 Tuc. KYO/100 cm®) KinbKicTh KomipopMHUX 6ak-
Tepiif, IKi MOXKYTb BKasyBaTy Ha HeIlOJaBHE (peKabHe 3a0pyJHEHHS BOJM.
Kinbkicts Enterococcus faecalis y BORi BOJOCXOBHUINA ITepeBUIIyBaa HOPMY Y
1,5—111,0 pasiB (B cepepaboMy y 46,0). HariBuii Betm4mHu 1{bOTO ITOKA3HY-
Ka BifMiuan Takox y 3atoui O60/I0Hb.
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BakrepiobenToc. Ha gocnimxennx pinsgukax sogocxosuia Ybb Bapirosa-
na Bix 22,3 go 33,6 mipa. K1/t (B cepegHbOMy 26,5+6,2) (amB. puc. 2, 6). Hait-
BUIIi TIOKa3HNUKV PEECTPYBaIN Yy JIeTPUTHUX Mynax 3atoku Cobauye ['mpro.
KinpkicTb MepTBUX 6aKTepiil y JOHHNX BiJKIafax Ti/IAHOK BOSOCXOBNUIIA CTa-
HoBwia 1,7—3,4 Mipp. K11/T, 0 cKIamano Bix 7,4 mo 11,5 % (B cepepHbOMY
9,6%2,1 %) umcenbHOCTi 6akTepiobeHTOCY.

YucenpHicTb eBTpOPHMX OaKTEPiil y JOHHNUX BifJK/IafiaX HOCTiKEHUX Hi-
JITHOK cKIafana Big 1771,0 jo 3292,0 tuc. xn/r, onirorpodHux 6akrepiit — Bif
440,0 no 838,0 tuc. kn/r (guB. puc. 3, 6). IIpocroposuii posnozin semuns Eb
ta OB 6yB opi6HMM, 1110 MO>Ke CBiTYUTM IIPO Y3TOMKEHY 3a/IeXKHICTh PO3BUT-
Ky MIKpoOopraHismiB eKoyIoro-TpodiyHuX rpyn Bif sSIKOCTi aBTOXTOHHOI Ta
QJIOXTOHHOI OPTaHIYHOI PEYOBMHU Y JOHHNX BiIK/Iafax.

CnisBignomenHua EB/OB y nonnyx Bigkmazgax 6yno 3,6—4,0 (B cepeHbO-
My 3,8), 110 CBiYMTh PO JOMiHYBaHHA Y 6aKTepio6eHTOC BOOCXOBUIIA €BT-
podHux bakrepiit (auB. puc. 4). AOCOMIOTHI Ta BiTHOCHI ITOKa3HUKMU YMCENTb-
HocTi Eb BKasyroTh Ha 3Ha4HY Ki/IbBKiCTh NEIOHOBAHOI JIETKOJLOCTYIIHOI Op-
raHiYHOI pEYOBMHY Y JOHHMX BiJK/TaiaX, IPUYIMHOIO YOTO MOXe OYTH CyTTEBE
aHTpOIIOreHHe eBTpo(dyBaHHA IIOBEPXHEBUX BOJ, B MexKax M. Kuesa.

ExonoriyHa cuTyanis Ha BepXHiil JiAHII BOJOCXOBMINA, OLIiHEHA 3a iH-
nexcoM EB/YBB [20], meMoHCTpye «HOpMY» Ha BCiX AIITHKAX, OKPiM 3aTOKM
O60710Hb, 1110 ONMHIIACH B KATETOPii «CTaH PUUKY».

[TopiBHAHHA JOCTIPKEHNX MiKpOOiOIOTiYHMX XapaKTepUCTUK ABOX BO-
JIOCXOBUII ITOKA3aJI0 iCTOTHE IIepeBa)KaHHA IIOKA3HUKIB KiZTbKiCHOTO PO3BUT-
Ky eBTpO(HMX Ta ONroTpopHNUX rpyn 6axTepiil y BOAi BEPXHbBOI AIIAHKM
KaniBcpkoro BoocxoBuila Ha T/1i O/IM3bKUX CIIIBMiIPHIX IIOKA3HUKIB YNCEITb-
HOCTi 6aKTepiOIUIaHKTOHY BOJOCXOBUI. BuBYeHi KiIbKiCHI OKa3HUKY PO3-
BUTKY OakTepiobeHTOCY Oy/nyu 3HaYHO BUINMMM Ha BepxHiit minsHui Kawis-
CBbKOTO BOJIOCXOBHIIA TOPiBHAHO 3 KniBcbkum. Oco6mBo icroTHIM 6y710 TIe-
peBayKaHHsI YMCeNMbHOCTI eBTPOPHMX Ta onmirorpodHmx 6axrepiit (6inbiiie HiX
B 10 Ta 6 pasis, BifnoBifHO). PO3Mmoin eBHUX TPyl YMOBHO IIATOT€HHMX OaK-
Tepiil HOCUB JIOKAJIbBHUI XapaKTeP, 3 HaBUIIVIMM CYKYIIHUMM IOKa3HUKaMU
41CeNbHOCTI Ha AinsaHIi 6irst ¢. Kozaposudi (mpurpe6esa minsuka KuiBcbko-
ro BOJOCXOBMIIA) Ta y 3aToui O60/10Hb (BepxHs AisiHKa KaHiBcbKOro Bojo-
CXOBUINA). IHAMKATOPHI CHiBBiHONIEHHA 3aCBifYyIOTh YMOBHO KpaIlly €KO-
JIOTiYHY CUTYyallilo Ha cepefHii finanni Kuiscbkoro Bogocxosuiia MopiBHAHO
3 Ipurpe61eBOIO IUITHKOI Ta BEPXHBOIO AUTSTHKO0 KaHiBCbKOTO BOZOCXOBU-
ma B Mexxax M. Kuesa.

Yci gocnipxeni abioTnyni mapamerpu (mposopicts, pH, Temneparypa Bo-
JiV1, BMICT KVICHIO Y BOJIi, a30Ty aMOHIITHOTO, HITPUTHOTO, HiTpaTHOTO, pocdo-
py ¢ocdaris, mepmanranaTHa okucHioBaHicTb (I10), fuXpomMaTHa OKUCHIO-
Banictp ([JO), cniBBignomenns I10/BO) [12] cminbHo 3 MikpobionoridHuMM
NOKA3HMKAMH, AKi OIMNMCAHO BuIle, Oyay IpoaHali30BaHi METOZOM KOpes-
LifHoro aHamisy sa CrnipmeHoM. BusiBiieHa 0CTOBipHa KopenAlid 03BOsAE
BCTAaHOBUTM 3aKOHOMIPHOCTI Ta TEHJEHIIii B3a€MO3JIEXKHOCTI IMPOBITHUX
ab0lOTMYHMX YMHHMKIB Ta ITOKA3HMUKIB, [0 XapaKTePU3YIOTh IPOKAPIOTUYHY
MikpobioTy.
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Puc. 6. 3anexHictp kinbkocTi eBTpodHMX baKkTepilt B maHkToHi (a) Ta 6enToci (6) Bix
BMiCTy opraniuHol pedoBuHnu y Bofi (3a I1O, mr O/gm*) gocmifKeHnx AiIsTHOK BOZOCXO-
BILI]

BcranoB/ieHo [JOCTOBipHY NO3SUTMBHY KOPENALII0 MK KOHIEHTpALi€0
OPTaHiYHOI PEYOBMHY, BU3HAYEHOK 3a IIOKAa3HMKOM IIEpMAaHTaHATHOI OKIIC-
HIOBAaHOCTI, Ta Ki/IbKicTIO eBTpOHNX 6aKTepiil B IaHKTOHi (1, = 0,95, p<0,01)
(puc. 6,a) Ta 6enToci (rs= 0,91, p<0,01) (puc. 6, 6). To6T0, HOTIPM iCTOTHI BeM-
YYHM BMICTY OpraHiqHOi pedoBMHM y BoAi (16—20 mMr O/mm?), criocrepiranoch
y3rofpKeHe BapiloBaHHA KiIbKOCTi eBTpodHUX Oakrepiit Ta BemrumHn I10.
TicHi 3B’A3KM HiTBEpIKYIOTD TiOTe3y PO 3a0pyIHEHHS BOLOCXOBUII Heo-
YUIIeHNMY 200 YaCTKOBO OYMIIeHVIMM TOOYTOBUMY Ta CTIYHMMI BOJAMY, Te-
PUT€HHMM CTOKOM 3 OeperiB (BuIac Xyo6m, CilIbCbKOTOCIIOAAPChKa JIisi/Ib-
HiCTb, peKpealiisi HacelleHHs TOI0) Ta ypOaHi30BaHUX TEPUTOPIIL.

TaxkoX BUABNIEHO 3B’A30K M BMICTOM aMOHIVIHOTO a30Ty Ta YMCe/b-
HICTIO IeIKMX TPYII IOTEHIII/THO aToreHHMX Oakrepiit. [Tonpu Te, mo 3a3Bu-
Yajl 3pOCTaHHA BMiCTY aMOHIJIHOTO a30TY CBi[YMTh IIPO HAIXOJ KEHHA [JO BO-
JOVIMY HEJJOCTAaTHbO OUMIEHUX CTOKIB 3 BUCOKMM BMICTOM CEYOBMHMU, Kijlb-
KicTb E. coli Ta Klebsiella spp. moctoBipHO 3HIDKYBanach (puc. 7).

HocnifxeHi HaMM BOOCXOBMILA 3 Pi3HOI iHTEHCMBHICTIO BUBYANINCh
MikpobionoramMmu IpoTAroM Maibke BCbOTO Iepiofy iXxHboro icHyBanHA. Ilo-
PIBHAHHA Cy4aCHUX BE/INYMH KibKiCHMX IOKa3HVKiB PO3BUTKY OakTepio-
IUIAHKTOHY 3 JAaHVMMM MUHYINX IIE€PiofiiB II0Ka3alo iCTOTHE 3pOCTAHHA 4YMCe-
nbHOCTI GakTepit mpotsrom ocrauHix 20 pokiB [4, 5, 9, 12, 15]. YucenpHicTh
OakTepiil y Bofi cmiBMipHa 3 IOKasHMKaMy NPUPOJHUX YIPYIOBaHb Oak-
TePiOIIaHKTOHY 0 3aperyaoBaHHs p. [JHinpo [2].

AHOMa/ZIbHO BUCOKa TeMIlepaTypa BOAY JOCTKEHMX IiNgHOK (28—
30 °C) CyKymHO 3 BMCOKOIO TeMIIepaTypoio aTMocdepHoro mosirps (31—
37 °C) cTBOpWIN CIIPUATINBI YMOBM JJIA YMCETBHOTO PO3BUTKY €BTPOPHMUX
OakTepiil, KiIbKiCTh AKMX B [ECATKU pasiB IepeBUIyBala BeIMYVHM, AKi
peecTpyBau B JIiTHI Iepiofy 3a HIDKYMX Temriepatyp [12, 15]. Ilbomy Takox
CIIPUATIO iCTOTHE MOTipIIEHHA AKOCTi BOAY B 1ieil Iepiof, 3acBigdyeHe [Jep>xBo-
flareHTCTBOM YKpaium (MikperioHampHMM 0¢icoM 3aXMCHMX MAcWBiB JHII-
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Puc. 7. 3anexuicts kimpkocri 6akrepiit E. coli (a) ta Klebsiella spp. (6) Bix BmicTy amo-
HiitHOrO asory (Mr N/nm*) y Bofi JOCTI/KeHNX AiITHOK BOLOCXOBHIII

poBcpkux Bojocxosui) (https://mozmdv.gov.ua/wp-content/uploads/2022/
02/7.06.2021-07.2021-SAJT.pdf).

Takum unHOM, BiIMIHHOCTI y Ki/TbKiCHIMX ITOKAa3HMKAX PO3BUTKY yIPYIIO-
BaHb OAKTepiOITAHKTOHY Ta 6aKTepioOEHTOCY 3aCBi[IyI0Th HECXOXKICTh YMOB
iCHyBaHHS IJUIX YTPYNOBaHb Ta IHIINMX IPYH TifpO6iOHTIB, sKi GOPMYIOTHCS ¥
CUCTeMI [IBOX TiIpONIOTIYHO B3aEMO/III0UMX BOJOCXOBUIL HAa BEIUKIN piBHUH-
Hil1 piuni. Peakuisa yrpynoBanb 6akrepiil y BOJi Ta JOHHUX BifjK/Iafiax, 110 HO-
JIATaja y BillIOBi/IHOMY 3POCTaHHi YMCENbHOCTI IEBHUX CTPYKTYPHUX CK/Ia/I0-
BUIX, BifoOpa)kae Ii/iBUILeHHs IHTEHCUBHOCTI (yHKI[iOHYBaHHA y BiANOBib
Ha OpraHiuHe 3a0pygHEHHA pi3HOI IPMPOIY Ta CKIAfY.

HaasHicTb y focniiKeHNX 3pasKax iHAMKaTOPHNUX IPYIl YMOBHO-TIaTOI€H-
HJIX Ta IATOTeHHMX MiKpPOOPTraHi3MiB 3aCBiuye MOTEHIiIHy HeOe3eKy KOMII-
JIEKCHOTO BUKOPVCTAHHA BOROVM Ha JesKUX AIITHKAX BOJOCXOBMI (TIpu-
rpe6ieBa minsHka KuiBcbkoro BomocxoBuiia, 3atoka O6omonp KaniBcbkoro
BOJIOCXOBMUINA).

BucnoBkn

bakTepiommaHKTOH Ta 6akTepiobeHTOC cepeIHbOI Ta IpUrpe6/1eBol Ains-
HOK KuniBcbKoro BojiocxoBuia, BepXHboi AinAHky KaHiBCbKOTO BOJOCXOBU-
ma p. JJninpo, gocnimkennit y munai 2021 p. B yMOBax aHOManbHO BUCOKUX
TeMIIepaTyp BOJAM Ta IOBITPA, XapaKTePU3yBaBCA BUCOKMMU IOKa3HUKaMU
Ki/IbKICHOTO pO3BUTKY Ta JTOKa/JIbHMMU BigMiHHOCTAMU. CepenHi MOKa3HUKN
91CeNIbHOCTI 6akTepiomIankToHy Oy nopiouumu (KniBcbke BogocxoBuiie
— 14,4+6,2 mnH. 11/ cm®, KaniBcbke BogocxoBuie — 17,6+1,4 mnH. k1/cm?),
npu 6inpiomMy AianasoHi BapitoBanHA B KuiBcbkoMy Bogocxosui. Uncerns-
HicTb 6akTepiobeHTOCY Oy/I1a 3HAYHO BUIOKO Ha BepXHili AiaHni KaniBcbkoro
BOJOCXOBHMIIA (B cepefHbOMY 26,5+6,2 M/IpA. K1/T), TOpiBHAHO 3 KuiBchbKuM
BOJOCXOBMIIEM (B cepegHbOMY 8,8+5,6 MIIpA. K/1/T), Ipy IOAi0HOMY AianasoHi
BapiloBaHb.

IcToTHi BifMiHHOCTI BUAB/IEH] Y 41CETBHOCTI Pi3SHUX eKONMOTo-TpodidHMX
rpyn 6aKTepilt BOAM Ta JOHHMX BifiK/IaziB: eBTPOQHi Ta onirorpodHi bakrepii
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Oy 6inpur uncenvHuMy y KaniBcbkomy BopocxoBui, Hix y Knicbkomy.
Ixue cniBBigHOMIEHHs Gyn0 >1 y KaniBcbkomy nopisHsaHo 3 KuiBcbkum Bofio-
cxosumeM (EB/OB<1). Ile ormocepesKoBaHO CBiIYNTH PO IepeBa>kaHHA JIeT-
KOJIOCTYIIHOI OpTaHi4HOI PeYOBMHM Ha BepxHill mindanni Kaniscbkoro Bopo-
CXOBUIIA B YMOBaX TOYKOBYX 3a0pyIHEHb PiYKOBOI Ji/IAHKM, AKAa 3HAXOANTD-
¢ B MexKax Bemmkoro micra (M. Kuis).

BcraHOB/IEHO [JOCTOBIpHY NpsAMY IO3UTHMBHY 3a/IeXHICTh (p<0,01) Mix
4JCeNbHICTIO eBTpOdHUX OaKTepiil y BOAIi Ta JOHHMX BigK/Iafax i BMiCTOM op-
raHiyHoi peqyoBuHu (3a [10).

3rifHO 3 eKOJJIOriYHOI K}Iacmcbixauiem AKOCTI IIOBEPXHEBUX BOJ, 3a IIO-
Ka3HMKOM YMCe/IbHOCTI IJITAHKTOHHMX eBTPOdHMX OaKTepilt cepenHs AimsiHKa
KuiBcbKOro BOJOCXOBMINA BifHOCM/IACH IO KAaTeropiit «myxe go0pi» — «3a-
noBinpHi», 11, III xmaciB AKoCTi; mpurpe6ieBa [AiNAHKa — «IOTaHI» — «IyXKe
moraHi», IV Ta V knaciB saxocti. [locnimkeHi ginsaku KaHiBCbKOro BOJOCX0-
BHIIIA Bi/ITOBifia/In KaTeTopii «y>Ke MOraHi», V KIacy AKOCTi.

BwmicT nmorenuiiino matoreHHoi Mikpodopu 6yB Hait6ibIINM Y IpUTpe6-
nesiit minsguni Kuiscbkoro BomocxoBuina (ocHOBHI cknamoBi — E. coli i ko-
nmidpopmHi b6akTepii Ta 6akTepiit p. Staphylococcus) Ta y 3atoni O6omons Ka-
HiBCbKOTO BojiocxoBuia (6akrepii p. Enterococcus).
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BACTERIOPLANKTON AND BACTERIOBENTHOS AS ECOLOGICAL
INDICATORS OF THE RESERVOIRS’ ECOLOGY-SANITARY STATE AND THE
SAFETY OF WATER USE

Bacterioplankton and bacteriobenthos of the middle and lower sections of the Kyiv
Reservoir, the upper section of the Kaniv Reservoir of the Dnipro River, studied in July
2021 under conditions of abnormally high water and air temperatures, were characterized
by high values of indicators of quantitative development and local differences. The average
numbers of bacterioplankton were similar (Kyiv Reservoir — 14.4+6.2-10° cells/cm?, Kaniv
Reservoir — 17.6+1.4-10°cells/cm?), with a greater range of variation in the Kyiv Reservoir.
The number of bacteriobenthos was significantly higher in the upper section of the Kaniv
Reservoir (Kyiv Reservoir — 8.8+5.6:10° cells/g, Kaniv Reservoir — 26.5+6.2:10° cells/g).
Significant differences were found in the number of different trophic groups of bacteria:
eutrophic and oligotrophic bacteria were more numerous in the Kaniv Reservoir; their ra-
tio (EB/OB) was <1 in the Kyiv Reservoir and >1 in the Kaniv Reservoir. This indirectly in-
dicates the predominance of easily available organic matter in the upper section of the Ka-
niv Reservoir in conditions of hot-spot pollution of the river section, which is located wit-
hin the boundaries of a large city (Kyiv). The significant direct positive correlation (p<0.01)
was established between the number of eutrophic bacteria in plankton and benthos and the
content of organic matter (according to PO). According to the ecological classification of
the quality of surface water based on the number of planktonic eutrophic bacteria, the mid-
dle section of the Kyiv Reservoir belonged to the categories «very good» — «satisfactory»,
IT, IIT quality classes, the raking section — «bad» — «very bad», IV and V quality classes.
The investigated areas of the Kaniv Reservoir corresponded to the «very bad» category,
class V. The content of opportunistic microflora was the highest in the lower section of the
Kyiv Reservoir (the main components were Escherichia coli & coliform and Staphylococcus
spp.) and in the Obolon Bay of the Kaniv Reservoir (Enterococcus spp.).

Keywords: bacterioplankton, bacteriobenthos, sanitary indicator microorganisms, bio-
logical indication, reservoirs.
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BMICT ®EHOJ/IKAPBOHOBUX KNCJIOT Y BOOI CEPENT
3APOCTEM BNIIMX BOOHMNX POCJIVH PISHUX
EKOJIOITYHUX I'PYII

Jocnioxncerno AxicHuti ma KinvKicHutl cknao GeHonKapooHosuUx KUcrom y 6000UmMax ce-
pe0 3apocmeti BULLUX B00HUX POCIUH PI3HUX eKOI02iUHUX 2pyn: nosimpsHo-600Hux (Typha
angustifolia L., Scirpus lacustris L., Phragmites australis (Cav.) Trin. ex Steud.), 3anyperux
(Ceratophyllum demersum L., Myriophyllum spicatum L.) ma 3 nnasarouum nucmsam (Tra-
pa natans L., Nuphar lutea L.). Y 600i, 0e secemysanu 3a3naueni maxpogimu, euseneni
maxi Kucnomu, AK 6en3otina, 6y3K06a, 6aHinNiH06a, 2471064, H-0KCUOEH30TIHA, NPOMOKAMe-
X084, O-pe3opuunosa, B-pesopyunosa, caniyunosa, gepynosa, kasoséa, KOpuuHd, Kymaposa
ma cunanosa. Ixus 3azanvna xonuewmpauis cknadana: Ons T. angustifolia —
114,7 mxe/om’, Sc. lacustris — 24,71, Tr. natans — 56,14, N. lutea — 19,3, C. demersum —
25,42—38,66 i 0na M. spicatum — 1,42—2,83 mke/om>. Ananis emicmy 00cniosnysanux cno-
JlyK y 800i, 8i0ibpaniii ceped 3apocmeii Ph. australis npomseom 6ecHAHO-0CiHHbO20 NePiody,
BUSIBUB CYMMEBT BIOMIHHOCMI SIK Y CNiBBIOHOMEHHT OKPEMUX KUCLOM, MAK i Y iX po3nodini
no epynax. Maxcumanvia KOHUeHmMpayis 6eH301HoT ma caniyunosoi xucnom y 600i 3a-
peecmposana Ha nouamky eecemauii Ph. australis, a eanininosoi i eanosoi kucnom — 8
nepio0 il02o akmueHoi eecemauii. Bmicm kopuuroi ma gepynosoi kucnom 6ys HatimeHUUM
Ha nouamxy sezemauyiiinozo nepiody. Knacmepruti ananiz emicmy peHonkapboHo8uUx Kuc-
nom y 600i ceped sapocmeti C. demersum ma M. spicatum Ha 060X CaHuisx cnocmepexcerv
(3amoxu Cobaue I'upno i Beponiod Kaniscokozo 6000cxo8u4a) 3aceiouusé HaseHicmo 060x
epyn docnioxncysanux cnonyk. [o nepuioi epynu ysitiuinu 6eH3otina ma eanosa KUCiomu, a
00 Opyeoi — iHwi 6useneHi xucnomu. Bukopucmanmus memody 20108HUX KOMNOHEHM
(PCA) suseuno micHuii 63aEM038 30K Mix AKICHUMU | KITbKICHUMU NOKA3ZHUKAMU 8MicY
eHonKapboHOBUX KUCTIOM Y 800i 8 MiCUAX 8ecermauii ma 6udom U4ux 600HUx pocnun. Le
MOsice 6ymu c8i0UeHHAM BANIUS0T POLT BUULUX BO0OHUX POCTIUH Y POPMYBAHHI NYTY UUX pe-
408UH Y 800

IOurysannsa Ycenko O.M., Konoseups I.M. Bmict heHOMKapOOHOBUX KUCIOT Y BOJI
cepei 3apoCTelt BUIIUX BOGHUX POCINMH PI3HUX €KOMTOTIYHUX IpyIL. [iopobion. scypH. 2023.
T.59.Ne 4. C. 81—93.
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Kniouosi cnosa: geronkapbornosi kucnomu, 6uusi 600Hi pOCIUHU, ce30HHA OUHAMIKA,
KnacmepHutl ananis.

AnenonarnyHa B3aEMOJisl Ti[pOOIOHTIB € HMIMPOKO PO3MOBCIOIKEHUM
ABMIIEM, IIJO CIIOCTEPIra€TbCs MIX NPeACTaBHUKAMU Pi3HUX TPO(diYHUX piB-
HiB [6, 15]. Ile, mepu 3a Bce, popma 0OMiHy pedoBuH i iHpopmariii 3a paxyHOK
BUJIi/IEHHA MeTA0OJIITiB, AKi IPAMO UM ONIOCEPeIKOBAHO BIUIMBAIOTD Ha PicT i
po3BUTOK TifipobionTiB [1, 35]. B3aeMopis okpeMux KOMIIOHEHTIB y Tifpo-
6iolleHO3aX Ma€ Pi3HOCHPAMOBAHE PETY/ITIOBAHHA iHTEHCMBHOCTI PO3BUTKY
IpefiCTaBHUKIB aBTOTPOo¢HOI MaHKu [5, 9, 30]. Posunneni y Bopi opraniuHi
CITOJTKM, BHAC/II/JOK IIPUTaMaHHOI 6araTboM BOOpOCTAM ¢ororereporpodil
Ta aKTMBHUX MEXaHi3MiB TPaHCIIOPTY, MOXKYTh ITOCU/IIOBATY IXHIl pO3BUTOK Yy
IpUPOAHUX Bojax [4, 13, 14, 19].

Bumii BopHi pocnmum (BBP) BifsHayaroThcs BUCOKMM ajieONaTUYHUM
IIOTEeHIia/IOM, SIKMII IPOSB/IAETbCS HABITh BCepeVHi i€l rpynu rifpo6ioHTiB.
Tak, mokasaHo, 1110 iXHA NPOJYKIIiA IPY CHiIBHOMY 3pOCTaHHi 3a BIUVIMBY Me-
TabOJTiTiB iHIINX BUAIB Bifipi3HAETHCA Bifi TAKOI B OHOBMUIOBYUX ITOIY/IALIfAX.
30KpeMa, BCTAaHOBIIEHO, 1o Myriophillum spicatum npuraivye iHmn mMakpo-
¢itn, Hanpuxiag Najas marina [11]. B mitepaTypi HasBHI BiomocrTi i mpo Te,
1[0 BOJHI BUTSKKM 3 MOJIOJVIX JINCTKIB i KopeHesu1y Stratiotes aloides, Hippu-
ris vulgaris, Hydrocharis morsus iHIi6yI0Tb pyX XJIOPOIUIACTIiB IMCTKA enofei,
Xo0ua 3 HaO/MOKEeHHAM OCeHi 1iell BIIMB cinabmiae [19].

BcranoBneHo, 1o BuaiieHHA ek3oMeTa0os1iTiB BBP 3anexuth Bin 6i0Tny-
HUX Ta a0iOTMYHMX YMHHMKIB. 3araJbHOIO TEHMIEHIJIE€I0 € Te, 1[0 Hailbinblie
Pi3SHOMAHITTSI €K30TeHHMX METAOOJITIB CIIOCTEPIraeTbCsl y Mepiof aKTUBHOI
BeTeTalil pOC/H, IiC/IA AKOTO Ki/IbKiCHI 1 AKICHI IOKa3HMKY BMICTY LIX peY0-
BUH 3HIDKYI0TbCA [28]. KinbkicTb i ck1az ek30MeTaboIiTiB 3a1eXaTh BiJi yMOB
MiHepa/IbHOTO >KUB/IeHHA 1 Ppasu pocty BBP. Tak, Hanpuxiiaz, BUCOKMII BMicT
HITPaTHOTO a30Ty IOCWIIE iHTEHCUBHICTb eKCKpellii Makpoditamu MeTabo-
JTiB y 30BHIIIHE cepemoBuile [29], a BUiiIeHHA OpraHiYHMX KMC/IOT POC/IMH-
HYIMM KJIITVIHaMY 3QJISKUTD BiJf iHTEHCMBHOCTI GOTOCHHTE3Y, TEMITiB PO3MHO-
>KeHHA 1 HakonMueHHA 6ioMac, a TAKOK IHTEHCUBHOCTI OCBiT/IeHHA [24, 28].

Exsorenni opraniusi kucnoty BBP BimBaroTh Ha picT, KIITMHHMIA IO,
iHTeHCMBHICTb Ta CIPAMOBAHICTD Ipo1eciB MeTaboniaMy, popMyBaHHA XiMid-
HOTO CK/Iafly, AKiCHUI CK/IaJ] Ta Ki/IbKiCTh €K30MeTa00JIiTiB BOJOPOCTEIL.

DyHKI[iOHA/IbHUI BIUIMB OPTaHIYHMX KVCIOT HAa MeTabomi3M KITHH 10-
B’s3aHMII He TI/IbKY 3 IX BHYTPIIIHOKTITMHHOIO TpaHchOpMalii€lo, aje it 3 pe-
rynaniero pH y kniTMHax Ta y HABKOIMIIHBOMY BOJHOMY CEPeLOBMIL, 10 3Y-
MOBJIIOE, 30KpeMa, iXHI0 aHTMOaKTepiaIbHy aKTUBHICTB [7, 26].

®enonkapbonosi kucnoru (PKK), saxi Bupinaors y Boxy BBP [12, 28, 31],
B [IeBHIil KOHIIEHTpPaLlil MOXYTb rajibMyBaTy ¢i3ionoriyHy akTMBHICTb IliaHO-
6akTepill, IpoTe He NPUTHiYyBaTH, 00 HABITb CTUMY/IIOBATH, PICT 3€/ICHNUX,
IiaTOMOBMX Ta iHIINX IVTAaHKTOHHUX BoftopocTeit [9, 31]. Hait6ibii KoHIIeH-
tpanii ®KK 3apeecTpoBaHOo Ha Ai/ISTHKaX BOLOVIMMULI, 3apOC/INX BULVMMU BO-
IHVMMI pocinHaMu. BusapieHo 3BopoTHiit 38’30k Mix BMicToM PKK y Bofii Ta
PO3BUTKOM IiaHOOaKTepiit [3, 30], AKi BUKIMKAIOTD «1IBiTiHHA» BOAU i MOXKYThb
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Bamicm ¢pernonkapbonosux kucnom y 600i ceped 3apocmeti 8UM4UX B00HUX POCTIUH

CMHTe3yBaT! CWIbHOAII0YUi TOKCMYHI CHONMYKM (QIBFOTOKCMHM), IO CTAHOB-
JIATD MOTEHLIHY 3arpo3y /A )KMBUX OpraHi3MiB Ta moguan [17, 18, 27].

Amnarti3 4MC/IeHHMX MaTepiasiB CBifYNTD PO Te, 10 PO3YMHEH] Y BOZi Me-
TabosiT BBP € mOTy)KHUM YMHHMKOM, AKMIII BIVINBA€E HA iIHTEHCUBHICTD PO3-
MHO>XEHHA Ta OOMiH PEYOBMH y BOJOPOCTEll, a TaKOX Ha (POpMyBaHHA i
(dYHKIIIOHYBaHHA Pi3HMX JIAHOK TifipobiolieHo03iB B minomy [1, 32, 34]

OckinpKy BUILi BOJHI POC/IMHY Y BOJOJIMAX € OGHUMU 3 OCHOBHUX IIPOJTY-
nenTiB OKK, 114 3’acyBaHHA iXHPOTO BHECKY Y GOPMYBaHHA ITy/Ty 3a3HaYEHUX
PEYOBVH, IIEepLI 33 BCe, HEOOXiTHO BCTAHOBUTM OCOOMMBOCTI HAKOIMYEHHS
IVIX CIIOJIYK Y MiCIISIX 3pOCTaHHA TUX YU iHIIMX MaKpOQiTiB, AKi MOXYTb OpaTu
aKTVBHY Y4acTb Y PeTy/IALii yrcebHOCTI Ta QYHKI[iOHYBaHHA IIPENCTaBHUKIB
anprodopu.

Metoro pobory 6yno Bu3HAYeHH: SKICHOTO Ta KibKiCHOTO CKIamy de-
HOZKapOOHOBMX KIC/IOT y BOAIi cepent 3apocTeit BBP, mjo HanexxaTs 1o pisHuX
€KOJIOTiYHUX TPYIL.

Marepian i MeTOgMKa JOCTiI)KEHDb

Busnauenns smicty ®KK nposopumm y Bopi, Bifiibpasiit y 3apocTax Bu-
I[MX BOJHMX POCIVH: IOBITPSHO-BOZHUX — porosy Bysbkonucroro (Typha
angustifolia L.) i kommury osepHoro (Scirpus lacustris L.), 3aHypeHNx — Kymmn-
py 3anypenoro (Ceratophyllum demersum L.) i Bogonepuni xonocucroi (My-
riophyllum spicatum L.) Ta pOC/IVH 3 IJIaBal0YVIMU JINCTSM — BOJSHOTO Topixa
(Trapa natans L.) i rnequkis >xoBTUX (Nuphar lutea L.). 3a3HadeHi Mmakpoditn
€ TUIIOBUMMM IIpe[CTaBHMKAaMJ BOJZHOI POCIMHHOCTI Bogocxosul [JHinpa ta
BOJ0IIM Jioro 6aceitHy [16, 20—23]. IIpo6u 6y BinibpaHi B epios ak TMBHOI
Bereranii BBP y satokax Cob6aue I'mprno Ta Bepomon (Bepxus yactuna Kanis-
CHKOT'O BOJOCXOBUIIA).

I pocnimpkenHa ce3oHHOI fuHaMiky sAKicHoro cxnany KK npobu Bopn
BiiOupanu y 3apoctsx odepery 3Budaitnoro (Phragmites ausrtralis (Cav.) Trin.
ex Steud.) B mpubepesxHiit vacTuHi 03. IlenTpanpHoro (M. KuiB) Ha movaTky
(TpaBeHb) Ta IiJ| Yac i10ro aKTUBHOI BereTarlii (ceprieHbp), a TaKO>X HaIPUKIiHII
BETeTAIli/IHOTO Ce30HY (KOBTEHD).

Bin6ip mpo6 Boay mpoBOAWIN Y MICLSX, e 3apocTi GOpMyBanInuCh BUK-
JII0YHO ab0 mepeBa>kKHO ofHUM BupoM BBP Ha minsHkax 3 HMSBKMM BOJO-
0OMiHOM Ta Bi[ICyTHICTIO 3HaYHOTO ITepeMilllyBaHHs BOJHIX Mac.

Bupinenus ®KK 3 Bogu mpoBojuin 3a JOTOMOT00 i0HOOOMIHHNX CMOJT
KY-2 ta 3]13-10I1 [2]. Cxnag Ta kinpkicHuit BMicT KK BrsHauanm Ha piguH-
HoMy xpoMaTorpadi Agilent 1200 3 mac-pgerexkryBanHAM Ha Quadrupole 6130
B LleHTpi KOMEKTMBHOIO KOPUCTYBaHH:A NpwIafgaMu IHCTUTYTY rigpobiomnorii
HAH Yxkpainn. XpomaTorpacdiduHe po3fiieHHs IpOBOAWIN Ha KOJIOHI Zor-
bax Eclipse XDB-C18 Narrow-Bore 2,1x150 MM y cucTeMi pO3YMHHMKIB BOJa:
aueToHITpuI 3 fogaBa”HAM 0,1% MypalMHOI KMC/IOTH IpU MIBUKOCTI IIOTO-
Ky pyxomoi ¢asu 1 cm?’/xB, in’exuis ckmagana 100 mm®, mxeperno ioHisarii —
ESI (+), pexxum perexryBanHA ioHiB — SIM. [Ina inentudikanii Ta kinpkicHo-
o BU3HaYeHH: (eHOIKapOOHOBYX KIC/IOT BUKOPVUCTOBYBIN CTaHAAPTH dip-
mu Sigma-Aldrich (Himequnna).
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Knacrepuuii ananis [10] mpoBopmm 3a aOCOMOTHYMY 3HAYEHHSMM KOH-
nenrpanii ®KK y Bopi cepen sapocreit gox Bupis BBP (C. demersum ta
M. spicatum) Ha [BOX pi3Hux jinsnHkax (3aroku Cobaue ['mprno ta Bepbmion).
Amnani3 gucnepcii gannux mopgo BMmicty @KK nposoguim 3a 1ooMoroxo Mero-
ny ronoBHuX KomrnoHeHT (PCA — Principal Component Analysis) [25].

Pe3ynrbTaTi JOCTigKeHb Ta iX 00rOBOpeHH s

Bcranosneno, mo saranpauit BMict @KK y Bozii B Miclisax Bereranii poc-
JIMH Pi3HUX €KOJIOTIYHMX IPYI KOJIMBAETHCS Y IIMPOKOMY AiamasoHi (tab. 1).
Tax, y Bopi, fie 3pocTanu NoBiTpAHO-BOAHI pocnay, KoHIeHTpanisa OKK cra-
HoBuna: musi T. angustiifolia — 114,7 mxr/pgm’, pns Sc. lacustris —
24,71 MKI/EM’; y BOAI ceper 3apOCTell POCIMH 3 IUIABAIOYMM JIMCTSM: IS
Tr. natans — 56,14 mxr/am?, mst N. lutea — 19,3 MKr/mM’; y BOii ceper; 3apoc-
Teit 3aHypernx pocnus: mist C. demersum — 25,42 Mxr/am’ i gyist M. spicatum
— 1,42 mxr/gM’ y saroui Cobade I'mprmo Tta BipgmosigHo 38,66 MKr/mm’ i
2,83 mkr/pm’ — y 3atoui Bep6op.

Hai6inpmuit Bmict 6ensonnoi (94,10 Mxr/gm®), BaHiniHoBOI
(9,03 mkr/pm’) Ta canitnmnosoi (5,44 MKr/AM’) KUCTIOT OYB 3apeecTpOBaHuUI y
BOoji, BimibpaHiit cepen 3apocreit T. angustiifolia; o.-pe3opunmoBol
(0,31 mxr/mm? 1 0,35 mxr/mgm’) — BignosigHo N. lutea Ta C. demersum, mpoto-
karexoBoi (0,10 mxr/mm®) — N. lutea, n-oxcubensonnoi (5,44 mMxr/mm?®), Ko-
puuHoi (2,65 MKr/mm’), kymaposoi (0,24 Mxr/gm’), bepynooi (0,44 Mxr/am’),
cnuanoBoi (0,18 mxr/gm’) — Tr. natans, kaBosoi (0,15 mxr/gm®) — M. spica-
tum, 6yskoBoi (1,58 mxr/am’ Ta 1,82 Mkr/gm’) — Bigmoiguo Tr. natans ta
C. demersum, B-pesopunnosoi (0,64 mxr/mm’) — Sc. lacustris i ramoBoi

(5,52 mxr/gm’i 12,18 mkr/pm) — Bignosiguo C. demersum 3atox Cobaue 'np-
1o ta Bep6mof.

Amnanis Bmictry ®KK y Bogi, Biji6paHiit cepen 3apocTeil MOBiTpsiHO-BO-
nuux pocvH T. angustifolia ta Sc. lacustris [O3BOVB BUABUTYU TaKi 0coO/m-
BOCTI: 11 000X BUMIB XapaKTepHa HaABHICTb 6eH3011HO1, BAaHUIIHOBOI, TaJIO-
BOi, 1-0KC1MOEH30IHO, Ol-Pe30PpIMIOBO], CAIILNIOBOI Ta KOPUYHOI KIUCIIOT; Y
BOZi cepen 3apocreit T. angustifolia 6ynu BincyTHi 6y3KoBa, IPOTOKATEXOBA,
-pesopumioBa, KymMapoBa, KaBOBa i CMHANIOBA KMCIOTH; Y BOJ ceper; 3apoc-
Teit Sc. lacustris He BusB/eHi ¢pepynosa i kaBoBa KucnoTn (AuB. TaOI. 1).

lono 3apocTel pOCINH 3 IUIABAIOYNM JIMCTAM, TO CIIIbHUMMU JI/11 HUX BU-
ABWINCH TaKi KUCIOTH, K O€H30JiHa, 6y3KOBa, 1-0KCUOEH3011Ha, OL.-pe30pLu-
noBa ta ¢pepynosa (uB. Tabm. 1).

3pasky BoAM, BiniOpaHi B 3apOCTAX 3aHYPEHMX POC/IVMH XapaKTepuU3yBa-
nuch HaitbinpmM pisHomaniTTaM OKK, ogHak i TyT crocrepiramich neBHi
BiMIHHOCTI Mi>K IBOMa TOC/TIPKyBaHUMU BUJAMMI Mmakpodoiris. Tak, 30kpema,
y BOfi, fie 3pocTana M. spicatum, He BUsIB/IeH] J-pe30pIiiioBa, KOpUYHa, KyMa-
poBa Ta CMHAIIOBA KMC/IOTH (iUB. TA6I. 1).

Amnaytis 3paskiB Bopiy, BiffibpaHux y Micusx Bereranii Makpodiris 3 1iaBa-
I04MM JIUCTAM, CBiTYUTD IpO Te, o cKaaj ek3oreHHnx @KK nnure y saranb-
HUX pUcax BifTIOBifja€ BHYTPIilIHbOKIITMHHOMY IIy/y LIMX pedoBMH. Tak, Ha
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BiMiHy Bifj ixHbOTO BMicTy y (iToMaci [33], mepeBaskHa GibIIiCTh €K30TEH-
Hux KK y Bogi cepen 3apocreit Tr. natans i N. lutea HajeXXUThb 10 TPyIN OK-
cOEH30IHUX KUCIOT. Kpim Toro, y Bojii He 3HaJifIeHO KiTbKOX (Big 4 mo 7)
®KK, saxi BusseHi y ¢itromaci pocnun. e 103BosIsg€ BUCTOBUTY IPUITYILEH-
H4, mo nepexiy @PKK y BopHe cepenoBuine Mosxe 6yTu He CTiIIBKM HACIIKOM
nporiecy nacuBHoi fudysii, CKiIbKy BinOyBaTICh 3aBISKM aKTUBHOMY TPaHC-
nopTy UMxX pedoByH. OUeBUIHO, IIi 0COOMMBOCTI MOXYTb BifirpaBaTil IeBHY
poJIb y 3abe3NedeHHi pO3IINPEeHH: apealy BOSHUX POC/IH.

Y Bopi B Micusx Beretauii C. demersum momitHO Oyr1a KibKicTb 6eH3071-
HOI, TJIOBOI, CAIIMIOBOI, 1-OKCUOEH30I1HOI 1 BaHI/IIHOBOI KUC/IOT, Ki € Hall-
6inpm anenonaTnyHo aktuBHMMU. Pemra ®KK Mmictinach y HeBenmmKiit Kinb-
KOCT.

Y Bopi ceper 3apocTeit ZOCTIIKeHNX MaKpodiTiB y HaOiIbIIii KiTbKOCTi
BUsB/IEHa OEH30J1Ha KUC/IOTA, IO BifIIOBijae 0COOMMBOCTAM BHYTPIIIHBO-
kniTuaHOoro 1myny ®KK [33]. 3aramom BMicT OKCOEH30/HIX KUCTIOT CKITAfla€ y
cepegHbOMY 97% Bifj CyMu ycCix BUABIEHUX KUCTOT. 3BEPTAE TAKOX Ha cebe
yBary 3Ha4yHMI BMICT BaHi/JIIHOBOI Ta, B MEHIIIiN Mipi, Ta/10BoI Ta caniunIoBol
KJCJIOT Y 3paskax BOAM B MicIxX Bereranii 6inburocti gocnimxennx BBP. Ce-
pen oxcnbensorux KK, sAki npucyTHi y BoAi B HUSBKMX KiIBKOCTAX, BAPTO
3a3HAYNUTI O.- Ta J-pe30PLIIOBY KMCTIOTH, @ TAKOXK (epynoBy. Cepes OKCUKO-
PUYHUX KUCTIOT CMHAIOBa Oyya 3HalijjeHa /e y BoAi 3apocreit Sc. lacustris,
Tr. natans i C. demersum. KaBoBa kucinora Oyna BusB/IeHa JIMIIE y 3apOCTAX
M. spicatum Ta, B HeBeNMKiil KinmbKocTi, — y 3apocrax C. demersum B 3aToui
Bep6mon. Cepen pocmimkernx BBP pisHMX eKONOTiYHUX TPyl HaMIIVpPIIVIA
criextp @KK BusieHo y Boai B micusax Bererauii Sc. lacustris, Tr. natans i
C. demersum (puc. 1).

HesBaxaroun Ha Te, 1110 €K30MeTaOOJIiTN BUILIVMX BOZHUX POCINH Bifi3Ha-
YaIThCA MEHIIOK KiJIbKICTIO Ta Pi3HOMAHITTAM IOPiBHAHO 3 BHYTPilIHBO-
KriTuHHUMY [33], nesaxi npepcTaBHMKM MakpodiTiB GOpMYIOTh JOCUTD 3HAY-
HUI IyJ1 [UX PeYOBVH Y BOTHOMY cepefoBuii. Tak, y MicIax BereTauii poc-
nuH 3 mnaBaounM auctaMm N. lutea i Tr. natans 3aranpuuit Bmict KK Bif-
Pi3HABCA MaiKe BTpUYi, Y BOJi cepely 3apoCTell MOBITPAHO-BOJHUX MaKpO-
¢iris T. angustifolia Ta Sc. lacustris — 6inbi HIX y 4 pasy, a 3aHYPEHUX POCIIUH
C. demersum i M. spicatum — maitxe y 18 Ta 14 pasis, BignmoBigHo y 3aTokax
Cobaue I'mpro Ta Bep6iioz.

Ockinbky SAKiCHUI Ta KiIbKiCHWMIT CKIafi (PeHONBHUX CIIOYK 3HAYHOIO
MipOI0 3aJIEXKUTD BiJj BIVINBY Pi3HUX YMHHMIKIB, 30KpeMa TeMIlepaTypu i cTapii
PO3BUTKY POCIMHHUX OPraHi3MiB, IEBHMII iHTepeC CTAHOBUTH 3 ICYyBaHHSI
0COOIMBOCTEN CE30HHOI AMHAMIKY IIVIX PEYOBMH Yy BOJi Ccepef] 3apocTell BO-
JIHUX pOCTMH. AHasi3 mpo6 Boay, Binibpanoi y Micusax Beretauii Ph. australis
IPOTATOM BECHSAHO-OCIHHBOTO Iepiofly, ZO3BONMUB ifeHTU(IKyBaTH HMU3KY
®KK, a came: 6eH30JHY, calilMIOBY, 1n-0KCUOEH30IIHY, BaHITIHOBY, T'aIOBY,
KaBOBY, KOpu4Hy Ta (pepynosy (puc. 2). [Tpn ipomy 6ynu sadikcopaHi cyTTeBi
BiIMiHHOCTI K Y CIiBBiJHOLIEHHI OKPEMUX KIC/IOT, TaK i y IXHbOMY PO3IIOAisi
no rpymnax. Tak, yacTka OKCMOEH30MHMX KIC/IOT (TajloBa, n-OKCUOEH30IHa,
BaHiniHOBa, 6eH30¥Ha i caniluaoBa) cknagana 82,3—95,1%. BignocHmit BMicT
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Puc. 1. XpomaTorpama KOMIUIEKCY (peHOMKapOOHOBUX KICIIOT y BOJL Cepef 3apocTeit
Sc. lacustris (a), Tr. natans (6) i C. demersum (8): 1 — ramoBa; 2 — IMPOTOKATEXOBa; 3 —
n-okcubeH301Ha; 4 — BaHINTIHOBa; 5 — Oy3K0Ba; 6 — OeH30J1Ha; 7 — calinMIoBa; 8 — KO-
pUdHa

OKCUKOPMYHMX KIUCTIOT (KaBOBa, (pepynoBa, KOpudyHa) O6YB 3HAUHO HIDKYMM i
HaIOMITHiIlle 3MIHIOBaBCA IIifl Yac aKTUBHOI Bererauii Ph. australis Ta Ha-
IIPUKIHII BEreTaliiiHOro Iepiofy.
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Puc. 2. BigrocHuit BmicT (%) ¢heHONMKapOOHOBUX KUCIOT Y BOJIi cepelt 3apocTelt Ph. aust-
ralis: ] — Ha IIOYaTKYy BereTawii (TpaBeHb); 2 — Iijj Yac aKTUBHOI BereTaryii (ceprenn); 3 —
HANPUKIHI[i BereTariitHoro ce30Hy ()KOBTEHbD)

[lomo 3MiH BMiCTy OKpeMMX KMUCIOT, TO BapTO 3BEPHYTM yBary Ha TON
(baxT, 1o 111 6eH30IHOI KMCIOTH BiH OyB HalIO1IbIINMM Ha ITOYaTKy PO3BUTKY
Ph. australis, 3 moganbUIM 3HVDKEHHSM JI0 3aBepILeHHs BereTalliifHOTO IIe-
piony. ITomi6Ha guHaMika BigmideHa i Jy1a BMICTY camiuyioBoi Kucmoru (Aus.
puc. 2).

[n11a kapTuHa criocrepirasach Npy aHaji3i AMHAMIKM BMICTy BaHiiIHOBOI
Ta rajioBoi KucnoT. Tak, iXHA MakcMMalbHa KiIbKicTh 3adikcoBaHa y BOZi B
nepion akTuBHOI Beretanii Ph. australis, a n-okcubeH30Ha KIICIIOTa PeECTPY-
BaJIach TiIBKY B KiHIIi BererauiitHoro mepioxy. Ha mporusary oxcubensoii-
M, BMicT OKK i3 rpynn oxcukopuunux (kopuyHa Ta ¢epynopa) OyB Haii-
MEHIINUM Ha ITI0YaTKY BereTaliifHoro Iepiony.

Taka gunamika HakonmdeHHA OKK no3Bonse npumyctuty, mo OKCUKO-
PUYHI KMCTOTY MOKYTb BifjirpaBaTyi 6i/1bIll BaXK/IMBY POJIb B a/Ie/TOMATIYHIX
B3a€EMOBIJHOCHHAX POC/INH, HDK OKCMOEH30I1Hi, AKi, IIBU/IIE 3a BCE, € aKTUB-
HVIMI «aJIeJIoXeMiKaMi» 3a OibII BUCOKOTO BMicTy y Bogi. [TpoTe 1e npurry-
I[eHHs TOTpebye MOIIMO/IeHOTO HOCTIKEHH B IIO/Ja/IbIIIOMY.

[TopiBusanH:A ocobmmBocTeit HakonmyeHHA PKK y Bozi y Micisax Bererarii
C. demersum ta M. spicatum B 3aTokax Cobade ['mpio Ta Bep6rox nmokasaro,
1[0 B OCTAHHBOMY BUIIAJKY CIIOCTepiraBcs Ieljo OiMbImil BMICT 3a3HaYeHUX
crionyk (auB. Ta6J1. 1), o MoxKe 6yTV ITOB’A3aHO 3 Ti/IPOIOTiYHNMIY OCOOTIBO-
CTSAMU JOCTIIXyBaHMX fisiHOK KaHiBChKOTO BOfjoCcX0BuIa. AHaII3 aOCOMIOT-
HIUX 3HadyeHb KoHIeHTpauil @PKK BUABMUB iBa Be/MMKi KaacTepy, OAMUH 3 AKUX
CKJTaIa€ThCS 3 IBOX IOCUTh IOMITHUX MifKIacTepiB (puc. 3).

B rpyny ®KK, 1m0 xapakTepu3yrTbCs HallOiMbIIMMU KOHLIEHTPALiSAMY Y
Boxi cepep 3apocteii C. demersum ta M. spicatum, yBiitimm 6eH3011Ha Ta Tajo-
Ba KNCJIOTH, $Ki € a/Ie/IONaTUYHO aKTUBHUMM i Ha/leXKaTh 10 OKCUOEH30THNX
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Puc. 3. Knacrepunit ananiz ®KK 3a abcomoTHNMY 3HAYEHHSIMM IXHBOI KOHI[EHTpaLil y
BOTIi: 1 — GeH301THa; 2 — 1-0KCUOEH301THa; 3 — CaTiuIoBa; 4 — KOPUIHA; 5 —IIPOTOKA-
TEX0Ba; 6 — Ol-PE30PLMIIOBA; / — Ol-pe30pLM/I0OBa; 8 — KyMapoBa; 9 — BaHiniHOBa; 10 —
rajoBa; 11 — xaBoBa; 12 — ¢epynosa; 13 — 6ysKkoBa; 14 — cuHaAIIOBa

KUCTIOT. Y APYTY 3a BeIMYMHAMM KOHIIeHTpaniit rpymy yBirmm m’ars PKK 3
TICHUMU 3B I3KaMU MiX 11-OKCMOEH30MHOI0 Ta CATILIIOBOIO KIC/IIOTaMU, a Ta-
KOX BaHI/IIHOBOIO, KOPUYHOM i 6y3KoBoI0 Kucrmotamu. Crif 3a3Ha4NTH, 1110
inma yactuna OKK, Aki Hazme>xaTh 1O pisHUX IPyN i BUAB/IEHI Y 3HAaYHO MEH-
VX KOHIIEHTpPALlifaX, L[iIbHO K/IacTepu3oBaHa. BoHU pos3fineHi Ha ABa Mif-
K1acTepy (Iepumit — Ol-pe3opumIoBa, O.-pe3opLIoBa Ta GpepynioBa; APyruii
— KaBOBa, IIPOTOKATEeX0Ba, KyMapoBa Ta CUMHANoOBa KUCIoTH). o mepuroro
HiKIacTepy BXOAUTD ABi OKCMOEH30JHI KMC/IOTY Ta OJJHA OKCMKOPUYHA, a JI0
JIPyTOT0 — TPY OKCMKOPWUYHI Ta OJjHa OKCMOEH30I1Ha.

Amnanis ganux mopo Bmicty ®KK y Bogi cepen 3apocreit C. demersum Ta
M. spicatum [OCTif)KyBaHMX BOJHVX 00 €KTiB BUABMB TiCHUII B3aEMO3B 130K
MDK AKICHMMM i KiIbKiCHMMM TOKa3HMKaMI LIMX PEYOBMH Y BOJi Ta BUIOM
BBP, axuit popmye Taki 3apocTi, Ha MPOTUBAry IPOCTOPOBilt IPUHANIEKHOCTI
TOYOK CcrIocTepexeHHs. []e Mo>Ke CBifuMTI PO BayK/NMBY PO/Ib BUIMX BOJHUX
pociuH y popmysanni nmyny PKK y Bopi (puc. 4).

Hasasnictb cepen Busapnenux OKK ajnenonatnyHo aKTMBHUX CIIONYK A€
MOXK/IMBICTb JOCTTIZPKYBAaHMM POC/IMHAM aKTMBHO KOHKYPYBAaTU 3 iHIIMMU BU-
JlaMVl IpV OCBO€EHH] HOBUX apeaiB. OfHi€elo 3 HepeayMoB popMyBaHHS yIpy-
nosaHb BBP e criopigHeHicTh y QyHKIIOHYBaHHI KaTaIITUIHNX CUCTEM Ta Ha-
ABHICTD €[UHMX MO YHKI[IOHAIbHNUX TPOMI>KHIX META0OJIITiB, 1110 CTBOPIOE
COPUATINBI YMOBU [JIs1 KOOPAVHOBAHOI B3aeMOJii MK BuiaMu. AKTUBALid
BiZTHOCHO HeBeIMKOI KiIbKOCTi HecrienudiyHNX CUTHAJIBHUX CUCTEM T03BOJISIE
iM IOMiHyBaTy Ha OKpeMUX AiIsTHKaX BojoiiM [8].

Orxe, npoBepieHi gocnimxenHs eksorenHux ®KK B miciax Bereranii BBP
Yy IPiCHOBOJHMX BOMOVIMAX IIOKa3aay, 110 KiJIbKICTh i CIiBBIJHOIIEHHA IIUX
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Puc. 4. Ananis gucnepcii ganux mwopo BMicTy peHonKapbOHOBMX KUCIOT Y BOAL Ceper 3a-
pocreit C. demersum ta M. spicatum 3a [JOIIOMOT'OI0 METO/Y TOJIOBHUX KOMIIOHEHT

CIIONyK 3a/1eXaTb Bif BUAY POCIMHM, CE30HY POKY, a TAKOXX IPOCTOPOBOrO
PpO3MillleHHA 3apOCTell.

BucnoBkun

B pesynbraTi npoBefeHNX JOCIiKeHb BOAY, BinibpaHoi cepen 3apocTeit
IIeCTY BB BUIIVMX BOJHMX POC/VH pisHUX eKonorivuux rpymu (1. angustifo-
lia, Sc. lacustris, Tr. natans, N. lutea, C. demersum ta M. spicatum) BusBneHo 14
®KK, a came: 6eH3071HY, OY3KOBY, BaHITiIHOBY, TaJIOBY, N-0KCUOEH30I1HY, IIPO-
TOKAaTEXOBY, (L~ Ta [3-pe30pInIoBy, CamiuIoBy, GepynroBy, KABOBY, KOPUIHY,
KyMapOBY Ta CMHAIIOBY.

Y Bogi cepep 3apocreit T. angustifolia cymapua konnenTpanis ®PKK cra-
HoBwaa 114,7 mxr/mM?, Sc. lacustris — 24,71, Tr. natans — 56,14, N. lutea —
19,3, C. demersum — 25,42 1 38,66 i M. spicatum — 1,42 i 2,83 mxr/gm’. Hait-
HOMITHiIIOW Oy/1a pisHMIA /I BUAIB, SAKi HaJIeXaThb [0 TPYI 3aHYPEHMX Ta
IIOBITPSAHO-BOJHUX POC/IVH.

BcranosneHo, mo BMmict po3unHennx OKK y micusax Bereraunii Ph. austra-
lis cyTTE€BO 3MiHIOETBCS IPOTATOM BereTaniitHoro nepiony. Cepep BUsABICHUX
CIIONYK KilbKicHY mepesary (Bif 82,3 o 95,1%) Many KMCIOTH, AKi Ha/leXXaTh
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o Tpynu oKcubeH30IHNX (OeH30liHa, n-0KCMOeH30liHa, BaHi/IiHOBA, TaIOBa,
canminunosa). BifHOCHUIT BMIiCT OKCMKOPUYHMX KUCTOT (KaBOBa, ¢epy/nosa,
KOpMYHA) 3HAYHO HVDKYMI 1 TOMITHO 3MiHIOBAaBCA K IIifi YaC aKTUBHOI Bere-
tauii Ph. australis, Tak i HanpuKiHLi BereTanitHoro nepioxy.

3a pesynbTaTaMy KaacTepHOro aHanisy suasneHo rpyny OKK, mo xapak-
TepPU3YEThCA HAMOIIBIINMY KOHLIEHTpALiAMM Y BOAi cepen 3apocreit C. de-
mersum ta M. spicatum Ha JBOX CTaHLIiAX Binbopy mpo6 oy — 3aToku Coba-
ve ['mprno i Bep6ron. [lo mepiroi rpynu ysiitiim 6eH30liHa Ta raJloBa KUC/I0-
I, AKi HalTeXaTb O OKCMOEH30MHMX KUCIOT. [lpyra rpyma IpefcraBieHa
IHIIMMM KMCIOTAMM 3 TiICHUMU 3B’ I3KaMU MK 1-OKCUOEH30ITHOIO Ta CaJTiliv-

JIOBOIO,  TAKO)X BaHITIHOBOXO, KOPMYHOIO i 6y3KOBOIO KMC/IOTAMIL.
AHazi3 OTpMMaHUX JAaHUX 3a JJOIIOMOTOI0 METO/ly TOIOBHMX KOMIIOHEHT

BUABUB TiCHMII B3a€EMO3B’A30K MK AKICHMMM i KiTbKiCHMMU ITOKa3HMKaAMU
Bmicty ®KK y Bozi cepen 3apocreit Ta ominanTHUM BuioM BBP. Lle moxe
OyTM CBif4eHHSAM IIPOBIJHOI POJIi BUIIVX BOZHUX POCINH Y GOPMyBaHHI ITyTy
LUX PEYOBUH Y BOJI.

BuasieHi ocob6mmBocCTi BMiCTy OKK Y BOJii, O4€BUJIHO, OB s13aHi 4K 3 Me-
TabOJIIYHIMM 0COOIMBOCTAMM IXHIX IPOAYLIEHTIB, TaK i 3 IpollecaMy XiMiYHOI
Ta MiKpo6ionoriuHoi TpaHcpopMalii OpraHiYHIX pedyOBUH Y BOTHOMY cepe-
[IOBMII], 1[0 TIOTPebYy€ MOAATBUIOTO JeTATbHOTO BUBYECHHS.
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CONTENT OF PHENOL CARBOXYLIC ACIDS IN THE WATER OF THICKETS OF
AQUATIC VASCULAR PLANTS OF VARIOUS ECOLOGICAL GROUPS

The qualitative and quantitative composition of phenol carboxylic acids in the water
of thickets of aquatic vascular plants of different ecological groups was studied: aerial-aqu-
atic plants (Typha angustifolia L., Scirpus lacustris L., Phragmites australis (Sav.) Trin. ex
Steud.), submerged plants (Ceratophyllum demersum L., Myriophyllum spicatum L.) and
floating-leaf plants (Nuphar lutea L., Trapa natans L.). Benzoic, p-oxybenzoic, salicylic,
cinnamic, a-resorcylic, B-resorcylic, protocatechuic, coumaric, vanillic, gallic, caffeic, sy-
ringic, ferulic and sinapic acids were found in the water where the mentioned macrophytes
were growing. The total content of carboxylic acids in the water of the thickets of the studi-
ed plants was: for T. angustifolia— 114.7 pg/dm?, Sc. lacustris — 24.71 pg/dm’, T. natans —
56.14 pg/dm’, N. lutea — 19.3 ug/dm?, C. demersum — 25.42—38.66 pug/dm?, and M. spica-
tum — 1.42—2.83 pg/dm>.

Analysis of the content of carboxylic acids in the water of Ph. australis thickets during
the spring-autumn period revealed significant differences in the ratio of individual acids
and in their distribution by groups. The maximal content of benzoic and salicylic acids in
the water of thickets was recorded at the beginning of plant development, with its subsequ-
ent decrease until the end of the growing season. The maximal content of vanillic and gallic
acids was recorded during active vegetation. The content of carboxylic acids from the oxy-
cinnamic (cinnamic and ferulic) group was the lowest at the beginning of the growing sea-
son.

Cluster analysis of carboxylic acids content in the thickets of C. demersum and M. spi-
catum at two sampling points (Sobache Girlo and Verblud bays, the upper part of the Ka-
nev reservoir) reveals two groups; the first group combines benzoic and gallic acids, the se-
cond group unites other acids. Principal component analysis (PCA) reveals a high correla-
tion between the qualitative and quantitative indicators of the of carboxylic acids content
in the water of thickets and the dominant species of vascular plant. This may indicate the le-
ading role of higher aquatic plants in the formation of these substances pool in water.

Keywords: phenolic carboxylic acids, aquatic vascular plants, seasonal dynamics, clus-
ter analysis.
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EKCIIEPMIMEHTA/IPHE MOJIE/TIOBAHHSI BIVIBY
TEMITEPATYPU HA MITPAIIIIO XIMIYHUX PEUOBVH
3 MTOHHUX BIIKJIANIB

Y cmammi po3ensHymo pesynvmamu eKcnepumMeHmanvHux 00cioneHv 6Nauey mem-
nepamypu 600U Ha mizpayito 0iozeHHUX CHOLYK, OP2AHIUMHUX PeHOBUH | MEMAi6 3 OOHHUX
810k7100i6 00 800H020 cepedosuya. Bcmanoseneno, wyo 3poctmants memnepamypu 600U 6io
5 °C 00 15 °C npuszeodumv 00 30inbuieHHs KOHUEHMPAauii HeopeaHiuHozo a3zomy, Heop-
2aHIUHO020 i 3a2anvH020 POcPopy ma po3uuHeHo20 cuniyito 6i0nosiono 6 1,6, 1,1, 1,2 i 1,4
pasu. Axuso memnepamypa 600u 3pocmana 6id 5 °C do 25 °C, mo emicm yux 6ioeeHHUX cno-
nyK 36invuiyeascs 6 1,8, 5,8, 1,91 2,5 pasu. 3pocmanHs memnepamypu 600U maxox no3Ha-
YUJI0CO HA YACYT CHOLYK A30MY Y 3a2a/ibHOMY 6ananci HeopeaniuHozo azomy. Bionocrutl
BMICT AMOHITIHO20 A30MY 3HUNICYBABCA, 4 HAMOMICb 4ACMKA HIMPUm- i Himpam-ionie
3pocmana 3a paxyHox Himpudgixauii. KonuyeHmpauyis 1e2k00KUCHIOBAHUX Op2aHiuHUX pe-
408UH | 3a2abHUTI BMICI 0P2AHIUHUX PEHOBUH MAKON 30IMbUUIUCE NPUbIU3HO 6 1,6 pa3a
npu spocmanui memnepamypu 600u 6i0 5 °C do 25 °C. 3a makux ymos xoHyeHmpauis
AnomMinilo, Mareawy i xpomy 36invuiysanace 6 1,9, 3,21 2 pasu, ane emicm epymy i kynpymy
He 3A3HABA6 ICIMOMHUX 3MIH Hepe3 IXHE 3HAXO0O0MEHHS y HeOOCMYNHUX PPAKULIX OOHHUX
sioknadie. Illmyuna aepauis, axa sukopucmosysanace 3a memnepamypu 25 °C, deuyo 3Hu-
HYBAIA KOHUEHMPALTI0 HEOP2AHIUHO20 A30MY, HEOP2AHIUHO20 | 3a2anbHO20 Pochopy, pos-
YUHEHUX OP2AHIYHUX PEHOBUH, A MAKON POSHUHEHUX ANIOMIHII0, MAH2AHY | XPOMY NOPIBHS-

O uTysanH 2 Kexepsa B.A., Kexepsa T.IL, Jluanuk I1.M., Ocunenko B.I1. Excriepn-
MEHTa/IbHe MOJIE/IIOBAaHHA BIUIMBY TeMIIepaTypy Ha Mirpaiiito XiMi4yHUX Pe4yOBMH 3 JTOH-
HUX Bigkmagis. I'iopo6ion. xypH. 2023. T. 59. Ne 4. C. 94—111.
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HO 3 mMuMm, Konu ii He 3acmocoeysanu. Bcmanoseneno, wjo 3pocmanHs memnepamypu 600U
npuseooums 00 mizpauii 00CIIONYBAHUX XIMIYHUX CHOMYK 3 OOHHUX 6i0KnAdie, ane He
HACMINbKU IHMEHCUBHO, AK, HANPUKAAD, 3a 0eiyumy po3HUHEHO020 KUCHIO A SHUMEHHS
PH i oxucHo-8i0H08H020 nomeHyiany 800U y NPUOOHHOMY 20PU3OHMI.

Kniouosi cnosa: memnepamypa 600u, 6iozerti peuosuHuU, po3uureHi opeaniumi pewo-
BUHU, MeMAnU, 00HHI 8i0KNA0U, MiepPAUis.

TeMnepatypa Bogy y IOBEPXHEBUX BOLHUX 00’€KTaX — OfHA 3 11 BaXK/IN-
BUX (i3VYHUX BIACTMBOCTEI, sIKAa iICTOTHUM YMHOM BIUIMBA€E Ha CTaH MPiCHO-
BOJHUX eKocucTeM. Yacro ii BIIMB Mae IpsAMUI Ta OIIOCEpeIKOBAHMIT XapaK-
Tep [20]. 3MiHM TeMIlepaTypy BOAY 3HAYHOIO MipOIO BiOMBAIOTHCS Ha 6araThb-
ox ¢isnuHuX, XiMiYHNX 1 6I0JIOTIYHNX XapaKTePUCTUKAX BOAM, BKIIOYAIOUN
PO3YMHHICTD KMCHIO 1 iHIINMX Ta3iB, MIBUAKICTD XIMIYHMX peaKllili, iHTeHCUB-
HIiCTb PO3BUTKY I'iip0OiOHTIB, TOKCMYHICTD CepeoBMIIA, MiKpOOioIoTiuHy aK-
TUBHICTD [13, 43, 46]. 3i 3POCTAaHHAM TEMIIEPATYPU 36i)‘II)IHy€TI)CH HIBUIKICTD
XiMIYHUX peakIliil, TOKCUYHICTh PEYOBUH, HAIIPUKIIAJ BaXKKUX META/iB, Op-
TaHIYHMX KCeHOOI0THKIB, a 3apa3oM i Bpa3/IMBiCTb BOZHMX OPTaHi3MiB [0 LIuX
TOKCMKaHTiB [13]. 3rigHo npasmna Bant-Toddda, 36inbennsa TemmnepaTypu
Ha 10 ° 3yMOB/IIO€ 3pOCTaHHA IBUAKOCTI XiMi4HOI peakiil B 2—4 pasu. [IIBup-
KicTb iudysii peyoBMH 3a TAKUX YMOB 301/IbIIyEThCS TPUOMNM3HO B 1,2 pasa.

IlepeniueHi Bullle XapakTepPUCTUKY iCTOTHUM YMHOM BU3HAYAIOTh XiMid-
HUJ CKJTaJ BOMY, CTaH KUCHEBOTO PEXNUMY, OiONpORyKTMBHICTD i caMooun-
I[eHHs BOAHUX 00 €KTIB TOLIIO.

TemmnepaTypa BoiM 3a/IeXXUTh Bifi HU3KM TIPOLiECiB, AKi BifjOyBaroThCA Ofi-
Ho4YacHO. HaliBaXk/IMBillli cepes HUX: COHAYHA pajjiallis, BUIIApOBYBAHHA, TYP-
Oy/IeHTHUIT TeII000MiH 3 aTMOC(hepoIo, IIepeHeCeHH TeIlIa TedisaMu, TypOy-
JIEHTHe TlepeMillyBaHHs BogHMX Mac oo [8]. Ili mpupopani mponecu Binoy-
BAIOTbCS HE3a/IeXKHO Bij| Ais/IbHOCTI MIOAVHY. AJle He CJTifi BUK/IIOYATH i aHTPO-
IIOTeHHOTO BIUIMBY Ha TeMIIepaTypy BOAV IOBEPXHEBIX BOTHIUX 00 €KTIB, 30K-
peMa CKI/y Ta HaIXO/KeHHA Mifirpitux crivanx Bofi. Temmneparypa Bofu Bo-
JIOVIM i BOJOTOKIB 3MiHIOETHCS IPOTATOM JJOOU Ta IIOCE30HHO, BOHA MOJKE Ta-
KO iCTOTHO BifIpi3HATHCD 3 TIMOMHOIO.

Y cy4acHuX yMOBax TeMIIepaTypa BOJV TIOBEPXHEBMX BOJHMX 00 €KTIB 3a-
3HA€ iICTOTHUX 3MiH y 3B’13Ky 3 IIOTEIUIiHHAM, sIKe IIPOSBJIIETHCA SIK Ha I7106a-
JIBHOMY, TaK i Ha perioHa/IbHOMY piBHi. Y 3B’sI3Ky 3 IIOTeIUIIHHAM KJIIMaTy y BO-
JHUX €KOCHCTeMaX CIIOCTEPIra€Tbcs 3MEHIIEHHA TPUBAIOCTi JIbOJOCTABY, A
nepiop miTHBOI cTpaTudikallii, HABIAaKM, HacTa€ paHie i TpuBae gosiue [15].
Yacro 1€ cynpoBOKYETHCA HM3KOK €KOIOTIYHMX HACIIIKiB, 30KpeMa Ii/IBU-
IIEHHAM TeMIIEpATyPU BOAU BJIITKY, 3MiHaAMU Y 3MilllyBaHHi Pi3HUX 1IapiB BO-
JIHOI Macy Ta piBHAX BOJY, SHVDKEHHAM KOHIIEHTpallii pO3YMHEHOTO KJCHIO,
Hi/IBUIIEHHAM BipOTiJHOCTI «IBiTiHHS» BOAM 3a paxXyHOK IjiaHOOaKTepiit To-
o [15, 28].

Y rmm6oKOBOJHNUX O3epaX i BOJOCXOBMINAX IIIBUIEHHS TeMIepaTypu
BOJY, CIIPUYMHEHE 3MiHOIO K/IIMaTy, BIVIMBA€E Ha TPUBAJIICTh TeMIIEpaTypHOI
crpatudikarii Ta GpopMyBaHHs TepMOKINHY Ha OibLIiil I/IMONHI, 110 TO3HA-
YaeThCs Ha TipoAMHaMili BofHUX 00°€KTiB [12, 26, 48]. BcTaHoBneHo, 1110 B
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Cy4acHUX YMOBaX TPUBAICTb cTpaTudikanii 36impmmmnach Ha 20 gHiB, a B fes-
KX osepax €spomm Ta IliBHiYHOI AMepMKM BOHa NOJOBXWIAachb Ha 2—3
TYDKHI TOpiBHsHO 3 60-Mu pokamu XX crt. [14].

TemnepatypHa cTpaTndikanis B o3epax i BOAOCXOBMIIIAX 3HAYHOIO MipOI0
BU3HA4Ya€ IHTEHCUBHICTD Iepebiry 6inpiocTi GpisnyHmx, XiMivyanx i 6ionoriv-
HIX IIPOLIECiB, BK/IIOYA0YM IUPKYIAL0 BOTHUX Mac, KUCHEBUI PEXXIM, IIPO-
NYKYBaHHA IIEPBMHHOIL POAYKIil, BEPTUKAJIbHNUI PO3IOJIN OPraHi3MiB i fo-
CTYIHICTb ITOXXVBHUX peyoByH To1o [40]. TemnepaTtypHa ctpaTudikamis gac-
TO CYIIPOBOIKYETHCA KMCHEBOI cTpaTndikaliieio, B pesynbrari Kol y rimo-
JTiMHiOHI 03ep i BOZOCXOBUIL JOMiHYE eilNT pO3YMHEHOTO KUCHIO 3 pOpMy-
BaHHAM aHaepoOHUX 30H [28]. B ymMoBax KIiMaTMYHMX 3MiH TPUBATICTD fe-
¢innry O,, 3a3Buyait, 3pocrae. [IpyyomMy HafXOIKEHHA KUCHIO 10 IIPUJOHHO-
rO TOPU3OHTY BOJIY 3HAYHO CIOBIIBHIOETHCSA 200 71 30BCIM IPU3YNMHAETCA.
3a Takux yMOB IIOMITHOIO CTa€ Mirpalis XiMiYHUX PeYOBMH 3 NOHHUX BifI-
KJIafiiB, TOOTO BinOyBaeTbCs BTOPMHHE 3a0pyZHEHHS BOJHOTO CepefiOBMIIIA.
ITepenycim 1ie cTocyeTbcst 6i0TeHHMX i OpPraHiYHUX PEYOBYH, CIIONYK METAIIB
Ta IeAKNX IHIIMX PEYOBUH 3 BUPAKEHUMI TOKCMYHMMI BIACTUBOCTAMI, 1110
crae HeOe3NneYHMM /11 PYHKI[IOHYBaHHA BOZHUX €KOCUCTEM. 3POCTAHHS X
TEMIIEpAaTypy BOJY HIDKYE TEPMOK/IMHY IPUIIBUUIYE MiHepasli3allilo opra-
HiYHMX PEYOBMUH, IO CIIPYUAE HAKOIMMYEHHIO OI0TeHHNX PEYOBMH Y TillOTiM-
HioHi [42]. B pe3ynbrati icTOTHO 3pocTae BHYTpIllIHE HABAaHTAXXEHHA LMY
IOXKVBHMMM PE€YOBMHAMM Ha €KOCHCTEMY BOJOIM, a L€ HEMMUHYYEe IIPUCKO-
pIoe mpotiec eBTpodyBaHH, 3 Bi/JIIOBITHMMY HETATVBHMMY HACTiJKaAMIL.

BB Temoi morou Ha MiIKOBOZHI 03epa 0COOMMBO CUIBHMIL, KOMU
BOHA CIIiBIIaJja€ 3 HU3BKUM PiBHEM BOAU. 3a TaKMX yMOB Bifj0yBaeThCs iHTEH-
cucikanis HapxomkeHH: pochopy 3 JOHHNX BifK/IaziB, 10 OY/I0 BCTAHOBIIE-
HO 3a pe3y/IbTaTaMI JOCIipKeHb, BUKIaiennmu B [19]. BogHodac, Hagxop-
JKEHHA CIIONYK a30Ty O6y/0 6i1blmM Iify yac BUCOKOro piBHA Boau. IIpo me
CBifUUTD i BifHOMEHHA Nuar: Psar, AKE y IIEPio]] BMCOKOIO PiBHA BOJV CTAHOBU-
710 21, a mif yac HU3BKOTO PiBHA BOAM — e 14.

HaaBHi TakoXX JaHi CTOCOBHO BIUIMBY K/IIMaTUYHIX 3MiH, a 3apa3oM i 3MiH
TeMIIepaTypy, Ha Mirpariio i TpaHcopMallilo OpraHidYHIX pedOBUH i MeTasIiB
y pisHuX dpakiisx JOHHMX BiIK/IafiB IOBepXHEBUX BOZHMX 00 ekTiB. Tak,
HiABUIIEHHA TEeMIIEPAaTypy BOAY CIIpuse 6ionoriuHil Ta MiKpOOHiil akTuB-
HOCTi OEHTOCY, BHACIII/JOK 9OTO IIOCUITIOETHCA Jierpajjallisi OpraHiyHUX pevo-
BUH i pO34IHEHH KOJIOITHMX YacTVHOK (epyMy i MaHTaHy [38]. IH1i MeTanmn,
acoliifoBaHi 3 NVIMM YaCTVHKAMM, CTAIOTh JIAOUIbHUMY | HATXOAATD Y BOLHY
TOBILY. 31 3pPOCTaHHAM TeMIIepaTypy BOAY BijOyBaeTbcs TpaHcdopMallis cTa-
6inbHYX pakxiiiit MeTasiB y JOHHNX BiK/Iafax B TabiIbHi, a Iie, B CBOIO 4epry,
cripusie ixHii 6100CTYIIHOCTI /11 BOZHMX OpraHi3miB [33].

Orxe, mifiIcyMOBYI04M BUK/IaZleHe BUIILE, MOXKHA KOHCTATyBaTH, 11O TEM-
HepaTypHUII YMHHUK iCTOTHMM YMHOM BIUIVBa€ Ha ¢isuyHi, XimMivyHi Ta 6io-
JIOTiYHi TOKa3HMKM CTaHY IIOBEPXHEBUX BOZHUX 00’ €KTiB. ToMy mocmifpKeHHs
VX 3MiH HabyBa€ Bce 611110 aKTya/IbHOCTi B YMOBaX CbOTOJCHHS.
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Meroo Hamoi pobOTM CTalo eKCIepUMeHTaIbHe BUBYEHHS 0COO/MUBO-
CTel BIUIMBY TEMIIEPATypU Ha Mirpalilo pe4oBUH 3 JOHHUX BiIK/Ia/iB, y3ara-
JIbHEHHSA OTPUMAaHMKX PE3Y/bTATIB i IXHE BUCBIT/IEHHA Y IIbOMY ITOBiJOM/IEHHI.

Marepian i MeTOgMKa JOCITiI)KEHD

Il BCTaHOBJIEHHA BIUIMBY TEMIIEpATYPY Ha Mirpaliro pe4OBUH 3 JOHHUX
BifiK/1a/iiB OY/I0 IPOBEIEHO eKCIIEPVUMEHT, SIKMII TpuBaB 21 100y 10 HaCTaHHSA
piBHOBaru. Y mepiuiit ekciepuMeHTanbHiin cucreMi (EC) temmeparypa Bogu
cranoBmia 5 °C, y gpyriit EC — 15 °C, a B Tperiit i uerBepTiit EC — 25°C. Y 4-11
EC Bogy f0JaTKOBO HACUYYBA/IM KMCHEM 3a JOIIOMOIOI0 aKBapiyMHOTO aepa-
topa MAGI 200 si mBupkicrio nopadi nositpa 20—30 m/xs. llltyyna aepa-
11is1 IPOBOAWMIACH 3 METOIO 3aI00iraHHA MOX/IMBOTO GOPMYBaHHA AeinuTy
kucHio. OTpuMaHi pesynbratu gocaimkenb 3 4-of EC 103BonATh 3a HeoOXifi-
HOCTi BiOKpeMUTV OJHOYACHWI BIUIMB 30iIbIIeHHA TeMIlepaTypy BOau i
fedinyTy pO3YNMHEHOrO KJMCHIO Ha Mirpaliiio pedyoBMH 3 HOHHVX BifKTaiB.
Temneparypy Bogu B 1-it i 2-11 EC mifTpumyBanm 3a JOIOMOTOK XOTIOAWU/Ib-
HIUKIB, a B 3-11i 4-11 EC — 3a 011OMOro0 akBapiyMHIX TePMOPETY/IATOPIB II0-
TyXHicTI0 100 Bt. ITpOTAromM eKkcrneprMeHTy KOHTPOJIIOBANIM TeMIIEpaTypy
BOZIM, Benm4uuHy pH i BMiCT po34MHEHOr0 KMCHIO, @ TAKOXK BU3HAYaIM KOH-
LIEHTpPAallil0 aMOHIITHOTO 30Ty, HITPUT- i HITPAT-MIOHiB, HEOPTaHIYHOTO a30TY,
HEOPTraHiYHOTO i 3araIbHOTO POcPOpPy Ta pO3UNHEHOTO CUIIILI0, PO3YMHEHNX
opraniuaux peuoBuH (POP) 3a mokasumkamu XCK (XCKu, i XCKer), po3un-
HEHUX a/IIOMiHil0, MaHTaHy, GpepyMy, XpOMY i KyIipymy.

BuMipoBaHHA KOHLIEHTpALil 3a3HaY€HMX IIOKa3HMKIB IPOBORWIIN Y
¢binpTpati Bogu 6e3nocepeiHbO Iepef; MOYATKOM €KCIIEPUMEHTY, a TaKOX Y
¢inpTparax Bogu 3 koxxuoi EC Ha nepury, apyry, cboMy, 14-Ty i 21-11y fo6m.
Ilst yporo 3 koxxkHoi EC Bifbupanu mo 300 cM® Bogy, Ky QinbrpyBanu depes
mem6panumit ginpTp Fioroni (KHP) 3 giamerpom mop 0,45 mxm. [Ticns Big6o-
py npo6 Boxu mo koxHoi 3 EC BHocwm cBbkmit ¢inbTpaT Bogyu 06’eMoM
300 cm’. [Ins eKCcrepMMeHTY BMKOPMCTOBYBAIM MY/NUCTI JOHHI Bifkmamm i
¢binbTpat Boy 3 HOBEPXHEBOTO LIapy 03. AHApiiBcbKoro (cucrema osep Orre-
4eHb, M. KniB). CriBBijHOIIeHH OHHYX Bifgknanis go Bogu y EC cranoBmIO
1:10, a 06’em koxHO1 EC focaras 5 am°.

KoH1leHTpallil0 pO3YMHEHOT0 KMCHIO BCTAaHOB/IIOBAIM MeTofIoM Binkepa
(1], Bemmunny pH BumipioBanu 3a gonomororo moprarusHoro pH-merpa (Ezo-
do 7200, TaiiBanb).

Konnenrpauito Heopraniunux ¢popm asory i pochopy y Boai BusHayamm 3
BUKOPUCTAHHSM 3ara/IbHOBXIMBaHMX (HOTOMETPUIHNX MeTOuK. I Bu3Ha-
YEHHS aMOHITHOTO a30Ty 3aCTOCOBYBA/IM CETHETOBY Cilb 3 peaktuBoM Hec-
ciepa, HiTpuTiB — peakTus I'picca, HiTpaTiB — cajminnIaT HaTpilo, Heop-
ra"igHoro gocdopy — aMoHiit MOIiOAAT 3 ACKOPOIHOBOIO KIIC/IOTOI0, PO3YN-
HEHOTO CIJIIiI0 — aMOHill MonibaaT i MeTon-cynbdirhy cymint [1]. Konuenrt-
pauito 3aranpHOro ocdopy BusHavany y pinprparax Bogy micast Goroximiy-
HOTO OKJMCHEHHS ITpo6 Boziu y KoMy cepemosuiii [1]. To 3aranbHoro ¢oc-
¢dopy Hanexars yci cnonyku pocdopy, AKi 3HAXOAATHCA Y BOAIi B pO3UNMHEHO-
My ctaHi. Ile conykn HeopranigHoTo, Opranigaoro ¢gocdopy i monipocdatn.
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Ximiune croxmBanHA KucHI0O (XCK) sk omocepenkoBaHUII ITOKa3HMK
BMmicty POP BusHauany 3 BUKOPUCTaHHAM pisHuX okncHooBauiB (KMnO, ta
K:Cr,07) 3a 3aranpHOBiomMumu meropukamy [1]. Ilepmmit 3 mokasHukiB
(mepmaHraHaTHa OKUCHIOBaHicTb, a60 XCKwmn) OmocepefkoBaHO BKasye Ha
BMICT JIETKOOKVICHIOBAaHUX OPTaHIYHUX PEYOBVH, a JAPYruil (guxpomarHa
OKJICHIOBaHiCTb, a60 XCKc;) — Ha 3aranbHy KoHueHTpanio POP. Bmict pos-
YMHEHOTO Kap6oHy opraniyamx cronyk (Copr) po3paxoByBann 3a GOpMyIo0
Copr = 0,375}XCKer [1].

Konnenrpauito amoMiHito i pepymy BusHavanmm GpoTOMETPUYHIM METO-
IOM 3 BUKOPMCTAQHHAM BifIIOBigHO XpoMasypony S i o-denanrpomniny [1, 7],
MaHTaHy, XpOMy i KyIIpyMy — XeMi/TIoMiHeCLIeHTHUM MeTofoM [5, 29, 30].

PesynbTaTi JOCTigKeHb Ta iIX 00TOBOPEHH S

biozenni penosunu. Cepe; KOMIIOHEHTIB XiMiYHOTO CK/Iajly TOBEPXHEBUX
BOJ] Ba)X/IMBe Miclie 3a/IMaloTh 0i0OTeHHI peYOBVHM, K1 iCTOTHUM YMHOM BIUIU-
BAIOTh Ha piBeHb eBTPOQYBaHHA 03ep i BOZOCXOBUIL, y TOMY YMC/i Hermbo-
KJX i HEBE/IMKMX 3a CBOIMM po3MipaMi, a TAaKOX IpUOepeKHNX BOTHUX CUC-
TeM 3aBJIAKM IiIBUIIEHOMY BMICTy B HUX CIIONYK a3oty it ¢pocdopy [16, 35,
39]. [I>xepenamu HaAXOIKeHHsI 610reHHMX PEeYOBYH JI0 TOBEPXHEBMX BOJHMUX
00’€KTiB Haif9acTillIe € IPOMIUCTIOBI, CIIbCHKOTOCTIONAPCHKi | KOMYHATTBHO-TIO-
OyToBi criuni Boau [32, 47]. 3a3HaveHi [pKepena GOpMyIOTh 30BHIIIIHE HAaBaH-
TOKeHHA Ha BojoiiMu i piukm. HaxonmmyeHHs 6ioreHHMX pedoBUH BifOy-
BAETHCSA FOJIOBHMM YMHOM Y IOHHMX BifJK/IaZlaX BOJOVIM, TOMY BOHU BUBOJ -
ThCs Ha IIEBHUII ITePiof] 3 KPYTrooOiry, 1110 pO3LiHIOETHCS K IIO3UTUBHE SBUIIIE.
BopgHouac, 11eit mpoluec He CITif, PO3I/IALATHU K HE3BOPOTHMII, OCKI/IbKY 3a II€B-
HJIX YMOB Bi/J0yBa€TbCsI BUBIIbHEHH: 6i0T€HHNX PEYOBVH 3 IOHHUX BifiK/IaiB
Ta BTOpMHHE 3a0pyJHEHHs BOJHOTO cepefoBuiia [3, 21]. Y npoMy BUIIagKy
BIHUKAE JIOJAaTKOBE BHYTPIlllHE HAaBaHTa)KEHH:A Ha BOJHi exocucteMn [31, 34,
42]. B okpeMux BUIIaJIKaX BOHO MO>K€ HaBiTh IIepEeBMIIYBAaTy 30BHIIIHE Ha-
BaHTa>KEHHA.

BropunHe 3a6pynHeHHs BOSJHOTO CepefiOBIIIA 32 PaXYHOK HAIXO/KEHHA
6iOTeHHUX PEYOBVH 3 JOHHUX BiIKJIQJiB Iy>Ke 4aCTO CYIPOBOMKYETHCSA I10-
TipLIEHHAM AKOCTi BOAY, 3pOCTaHHAM PiBHA eBTPOQYBaHHA BOJOIM, IOCHIe-
HVIM PO3BUTKOM Y HUX BiTOIVIAHKTOHY @K 0 BUHMKHEHHS SIBUILA «IIBITiHHS»
Bomu [36, 50].

IIepenm TmM, AK POSIJIAHYTU pe3y/IbTATH IPOBENEHNX HAMU FOCTiKEHb
CTOCOBHO Mirpaliii 6i0TeHHUX PeYOBMH 3 JOHHUX BiK/IafliB 3a/€XXHO Bif
BIIIMBY TEMIIEPATYPHOTO YMHHMKA, CJIifl 3yIIMHUTICD Ha CTaHi KMCHEBOTO pe-
KMy Ta pH Bogu B eKcriepyMeHTaIbHUX cUcTeMax. BUABMUIOCH, 1110 KOHIIEHT-
palisd pO3YMHEHOIO KIMCHIO IIPOTATOM €KCIIEPUMMEHTY B IIepIIili, APYTiii i Tpe-
tiit EC sMiHIOBanach B MeXax BignosigHo 8,8—9,3, 7,4—8,416,1—7,1 mr/omM?,
a HaCMYeHHA BOAM KMCHEM CTaHOBMIO 69,5—74,3, 71,2—80,4 1 75,6—89,0 %.
Otxe, gedinury O, He ciocTepiranocs. Y yerBepTiit EC koHLeHTpawisa posun-
HEHOTO KIMCHIO 3HaXojuaach y mexax 8,3—11,4 Mr/aM>, a HacMYeHHA HUM
Bozu rocsarano 104,4—147,7 %. Takum unHOM, JO/JaTKOBA aepaliis BOAU pK-
3BeJIa HaBITb JI0 ii IepeHacuYeHHs KICHeM. BMicT po3uMHEHOro KIUCHIO IIeB-
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HOI0 Miporo BIZIMHYB Ha iHTepBan BemuuH pH y Bozi EC. ¥V Bozi nepmoi EC
Benm4uHa pH cranosmna 7,76—8,08, mpyroi — 7,90—8,23, Tperboi — 8,14—
8,33 i uerBeproi — 8,10—8,62.

BcraHOBIIEHO, 11O IPOTATOM €KCIIEPUMEHTY MAKCUMA/IbHNIL BMIiCT HEOp-
TaHIYHOTO a30Ty, HeopraHiuHoro i 3arampHoro ¢ocdopy y Boai EC cmoc-
TepiraBcs Ha 14-Ty, a pO3UMHEHOTO CUIIIIi0 — Ha 21-11y 06y eKCIIepUMEHTY.
B ycix Bunagkax KOHIIeHTpallisd 3a3HA4YeHVX CIIOTYK Oy/Ia HallBUIIOIO 33 TeM-
neparypu 25 °C (puc. 1)

3a uX yMOB BMiCT HEOPTaHiYHOTO a30Ty y BOJIi APYTOi, TPETHOI i YyeTBep-
toi EC 36inpummBcs BinnmosigHo B 1,6, 1,8 i 1,6 pasu nopisusAHO 3 nepuoio EC.
KonnenTpauia Heopraniuaoro ¢ocdopy B 1ux >ke EC Takox 6yma BUIO0 B
1,1, 5,8 1 1,4 pasn, a 3aranpHoro pochopy — Bigmosiguo B 1,2, 1,91 1,2 pasn.
Bapro 3a3HaunTy, 0 KOHIIEHTpallil HeOpraHiyHMX a30Ty i Ppocdopy y npu-
JIOHHOMY TOPM3OHTi Boix 03ep cucremu OnedeHb y IpUPOJHUX YMOBAX MO-
XKYTb OyTH HabaraTo BUIIMMM 32 YMOB TPMBA/IOl TeMIlepaTypHOI i KuCHeBOI
crpatudikanii [52]. Aje ) TyT BIUIMBAIOTh IepeBaXHO aHAepOOHi yMOBM Ha
iXHIO Mirpanio 3 JOHHUX BifK/1afiiB, TOOTO JOMiHY€e BiZHOB/IIOBaIbHA 0OCTa-
HOBKa. M1 X JOCTI/PKyBa/u €KCIIepMMEeHTATbHUM IJIAXOM JIMIIE BIUIUB T€M-
IepaTypHOTO YMHHUKA, i IpU IbOMY IepeBakaimm aepoOHi ymosu. Tum He
MEHII, OTPMMaHi pe3ynbTaTy CBiflYaTh MpO Te, IO TeMIIEpaTypa BIUIMBAE
(mpsamMo abo omocepeiKOBaHO) Ha Mirpallito CIIOyK a3oTy i pocopy 3 ZOHHMX
BIIK/Ia[IiB.

Brmms Temmeparypm Ha Mirpaiilo O6iOT€eHHMX PeYOBMH 3 JTOHHMX Bif-
K/Ia/liB JOCTiKYBaBCA 1 iHIIMMY aBTOPAaMI K B IPUPOJIHUX YMOBAX, TaK i €K-
CIIePVMEHTAIbHUM HUIIXOM [24, 41, 49]. Tak, Ha NpuKIagi BUCOKO IPOAYK-
TBHOTO 03epa [lan (IHpis) 6yn0 BCTaHOBIIEHO, 11O 31 3pOCTAHHAM TeMIlepaTy-
pu Bopu 3 6,5 mo 28 °C HajXO[pKeHHSA aMOHIIHOTO a3oTy (NH;’) 3 MOHHUX
BijK/IaiiB 361mb1IMTOCH Mavbke BTpudi [41]. BuBinbHeHnH:A pochopy 3 foHHUX
BifIK7IafiiB 32 pi3HMX NMOKa3HUKiB Temmnepatypu (10, 20 i 30 °C) mocmimkeHo ex-
CIIepUMEeHTa/IbHUM LUIIAXOM. B pe3ynbrari 6y/10 BUAB/IEHO, 1110 10T0 KOHIIEHT-
paris 3pocna 3 0,024 no 0,084 mr/gm® Bigmosiguo mpu 10 i 30 °C, To6T0 B 3,5
pasu [49]. B pobori [24] excrieprMeHTanbHe JOCTi)KeHHsI BUBiTbHEHHS doc-
¢dopy 3 JOHHVX BifJK/Ia/liB IPOBOAMIOCH 32 IIOKA3HVKIB TeMIepaTypyu Bou 5,
11, 18 i 25 °C, 1m0 BifNOBijany 3MMOBUM, BECHAHMM Ta JIiTHIM yMOBaM. Mak-
CUMaJIbHI TIOKasHUKM BUBiIbHEeHH: (ocdopy Oymm B JiTHIO MOpPY, TOOTO 32
temnepatypu 18 i 25 °C, ajie BOHM iCTOTHO Bifjpi3HsA/INCh B aepOOHUX i aHa-
epobHux ymoBax. [Judysiitai notoku ¢pocdopy 3 JOHHUX BiIKIaAiB B aepoob-
HUX yMOBax 3a Temmneparypu 5 i 25 °C cranoBuau BignosigHo 0,05 i
0,36 Mr/m*06a, a B aHaepobHMX ymoBax — 0,77 i 16,78 mr/m*go6a. Otxe, 3a
Temnepatypu 25 °C HagxomxeHHA $pocdopy 3 JOHHMX BifikIafiB B aepoOHUX
yMmoBax 6y/10 6inbuinM y 7,2 pasa, a B aHaepoObHux — B 21,8 pasa OpiBHAHO 3
TaKMM 3a TemrnepaTtypu 5 °C.

Hna cuniniro, Ha BigMiHY Bifl Nueopr, Preopr i Psar, 3pocTanns jtoro BmMicTy
CIIOCTEPIrajzIoch He Jiyiie 3i 361bLIIEHHAM TeMIIepaTypy BOAM, @ TAKOX 1 B Till
cucTeMi, ie BUKOPMCTOBYBA/IACh IITY4YHA aepalid. Voro KOHIIeHTpalid y BOAi
npyroi, Tpetpoi i yerBepToi EC 6yna Buioro BignosigHo B 1,4, 2,5 i 2,8 pasu
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Puc. 1. MakcuManbHi KOHIIeHTpallii HeOpraHi4HOTO a30Ty (), HEOPTaHiYHOTrO i 3aTa/IbHO-
ro dpocdopy (6, 8) y Boxi ekciepumenTanbuux cucreM (EC) ua 14-1y 06y i po3unHeHOro
cuiniio (¢) — Ha 21-my no6by excriepumenty. Tyt i Ha puc. 3, 4 — TemMneparypa oy B EC:
1 —5°C;2—15°C; 3 — 25°C; 4 — 25 °C + mTy4Ha aeparis

nopisHAHO 3 nepuowo EC. 3a pesynbraTamu pasillle IpOBeJeHUX eKCIepu-
MEHTa/IbHUX JOCTI/PKeHb CTOCOBHO BIUIMBY Ae(illNTy PO3YNMHEHOTO KMUCHIO i
3aKVC/IEHHA BOAY Ha Mirpariifo XiMiYHIX e/IeMeHTIB 3 JOHHMX BiIK/IafiiB 10 BO-
JHOTO cepefloBMIIa 6y)10 BCTaHOBJIEHO (4], 0 npu 3HI>KeHHi pH Boau 1o 6,0
3arajibHa KOHIIEHTpallid CUJIiLiIo0 3pocTana B 3 pasy NOPiBHAHO 3 TOKa3HMKA-
MM JI0TO BMICTY 3a HeliTpanbHOro 3HaueHHA pH i aepo6Hux ymos. BogHouac,
mepinuT po3YMHEHOro KMCHIO He 30i1bIyBaB JOro Mirpaimiio 3 JOHHUX
BigkiafiB. OT>xe, OCHOBHY POJIb B HA[IXO/I>)K€HHI CUJIILIII0 3 IOHHUX BifK/Ia/liB
BiflirpaBajia KMCIOTHICTb C€peOBUIIA.

100 ISSN 0375-8990. Gidrobiologiceskij zurnal. 2023. 59(4)



Excnepumenmanvre Mo0ent06aHHs 6NIUBY MeMNepamypu

ITporsarom excnepuMeHnTy y Bofii EC 3MiHIOBasach He nMille KOHLEHTpallis
HEOPTraHiYHOTO a30TY, ajle Ji CIiBBiTHOIIEHHs Jioro pisHux gopm (puc. 2).

Axmo B nepmiit EC npoTAromM ychoro eKcrepumeHTy JIOMiHyBala aMo-
HiltHa ¢opma a3oTy, To B ycix iHmmx EC crocrepiranoch 3HIDKEHHS 9aCTKU
aAMOHIHOTO a30Ty 1 3pOCTaHHA YaCTKM HiTPUT- i HITPAT-1IOHIB Ha 7-My i 14-Ty
no6y (mmB. puc. 2). Yactka aMoHiltHOro a30Ty y Bofi mepuroi EC 3miHOBamach
B MeXax 83,5—95,3 %, a HITpUT- i HITpaT-IIOHIB — He IepeBUIyBala Bill-
oBigHO 4,0 i 12,5 % Nieopr. Lle TOBOPUTD PO Te, IO 32 HU3bKIX IIOKA3HUKIB
TeMIlepaTypy TpaHchopMallis HeopraHidyHMX GOpPM a30Ty IIPAKTUYHO He Bifi-
OyBaerbcst. Y mpyriit, Tperiit i verBeptint EC vactka NH, Ha mouarky excrepu-
MEHTY TakoxX Oya Bucokor — 89,7—97,7%, ajne Bxe Ha 14-Ty 00y excliepu-
MEHTY Y BOJi pyroi i TpeTboi EC BOHa 3HM3M/IACH i CTAHOBW/IA BiMOBiTHO 66,2
i 3,4 % Nucopr. Y ueTBepriit EC, e BUKopucTOBYBanach ITY4HA aepallid, Bifi-
HOCHIII BMiCT aMOHIITHOTO a30Ty Pi3K0 3HU3MBCA BXKe Ha 7-My 0Oy ekcrepu-
MeHTY i CTaHOBUB 2,4 % Nycopr. 3a3HaUeHNUI (PAKT NOB A3aHMI 3 GOPMYBAHHAM
y Bogi njiel EC cnpusATmBinmx ymMoB s HiTpudikanii, 1110 3yMOB/IeHO fofaT-
KOBMM HaIXOJ[)KEHHS PO3YMHEHOIO KICHIO.

Taxum unHOM, 3pocTanHA TemnepaTypu Boanu 3 5 °C go 25 °C mpu3BoAnTb
1o 36ibpIIeHHs Mirpanii JOCTiIKyBaHNX OiOTeHHUX PEYOBVH 3 TOHHMX Bifi-
KJIafiB y AeKiIbKa pasiB. BogHodac, IITy4Ha aepanid Aello IMEepelKO[yKae
Mirparii CIoJIyK HeopraHiYHOTO a30Ty, HeopraHivHoro gocdopy i 3arapHOro
docdopy, ase HE3HAYHOIO MipOI0 CIPYUSIE Mirparii po34MHEeHOTO CUIIIIIO.

LinkoM o4eBMIHO, IO BIUIMB TEMIIEPATYPU Ha iHTEHCUBHICTb Mirpamii
6ioreHHNUX PeYOBNUH 3 JOHHUX BiIK/IajiiB caM 10 co6i Mo>ke OyTy He HaCTiIbKI
iCcTOTHUM, SIK BIUIMB iHIIMX YMHHMKIB (Hanmpukiag, nediluT po3uymHEeHOro
KICHIO Y BOJi IPUJOHHOIO TOPM3OHTY, SHIDKEHHA OKMCHO-BiJTHOBHOIO IIO-
TeHIiajly, 3pOCTaHHs MiHepaJtisalii BOgy TOIIO).

Opeaniuni pevosunu. BImB TemMmepaTypu Ha IOBENiHKY, Mirpauimo i
TpaHcdopMaIifo OpraHiYHNX PeYOBMH y HOBEPXHEBUX BOJHMX 00 €KTaX CIIif
PO3ILiHIOBaT! SIK HEOJHO3HAYHUIL. 3 OJHOrO OOKY, 3pOCTaHHS TeMIepaTypu
BOJIM, 3a3BUYail, CIIpuA€E iXHiil gecTpykuii. [lepenycim e crocyerbes erko-
OKJICHIOBAaHMX OPTaHIYHMX PEYOBMH aBTOXTOHHOIO IIOXOJ)KEHH:, 30KpeMa
crionyk 6i1KoBoi pupoan i ByrineBoais [6, 18, 45]. OpraHiuHi pe4oBMHM a/10X-
TOHHOTO TOXOIPKEHH, 3[e0iIbIIoro, HabaraTo CTiiKimi mo mecTpykuii [17].
Jlo TakMx Hajexarb, HepefyciM, [yMycOBi pe4oBMHN. 3 iHIIOro OOKY, MifBU-
I[eHHA TeMIlepaTypu aKTUBi3ye PO3BUTOK 6i0TH, 30KpeMa MiKpOOpraHi3Mis,
AKI 3[aTHI pO3LIEIUIIOBATY CK/IA[IHI Opra”iyHi pe4OBUHM, NIPUCKOPIOE iHTEH-
CMBHICTb 610XiMIYHMX MPOLIECiB, L0 CIIiJ] PO3I/IALATH SIK HEIPSIMUIA 1l BIINB
Ha CcTabinbHICTh OpraHiuHuX cronyk. HameBHo, BIVIMB TeMIepaTypu IposiB-
JIAE€TbCA II€BHMM YMHOM i Ha BUBIJIbHEHHI OPraHiuYHMX PEYOBMH 3 JOHHUX
BifikamiB. Xo4a KOHKPeTHMX Ki/TbKiCHMX TIOKa3HMKIB, sIKi 6 miATBepauIn 1ie,
M Hapasi He MaeMo. BoHouac, y MoHorpadii aBTopiB [3] 3a3HauaeThCs, 110 3
OPTaHiYHMX CIIO/IYK JIAILIE IOBEPXHEBO-aKTUBHI PEYOBMHU ITOITIMHAKOTHCA
JIOHHUMM BiIK/TaflaMM, iHIII 5K CIIOyKy (611K1, aMiHOKMCIOTH, TyMYCOBI pe-
YOBUHY TOIIO) B OCHOBHOMY MIiIPYIOTb 3 JOHHUX BiIK/IaJiiB Y BOJHY TOBIILY.
Tomy 1e fae mifcTraBu CTBepXKYBaTH IPO MOTEHLiTHUIT BIUVIMB 3POCTaHHA
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Puc. 2. 3mina yactku amoHiltHoro asory (I), mirpurt- (II) i Hitpat-iionis (III) y Bopi excrre-
puMenTanbaux cucteM: a — nepia EC (5 °C); 6 — gpyra EC (15 °C); 8 — tpets EC (25 °C);
2 — gerBepra EC (25 °C + mty4yna aeparis)

TeMIIepaTypy Ha iHTEHCUBHICTh IXHBOI Mirparil. He BuKII0UeHO TaKOXK, IIIO
IEeCTPYKLis BUCOKOMOJIEKY/IIPHIUX OPTaHIYHNMX PEYOBUH IPU3BOAUTD O YT-
BOPEHHSI CITOJIYK 3 MEHIIIO0 MOJIEKY/ISIPHOI0 MAaco0, IIBUIKICTb A1 ysil IKuX,
a OTXKe, 1 HAIXO/KEHHA 10 IOPOBOI BOJV 3POCTAE.

Sk cBimyaTh pesynbTaTV IMPOBEEHUX HAMM HOCTIIPKeHb (puc. 3), BMicT
POP y nocnimyxyBaniit Bopi 3a inTerpanibHumy nmokasunkamy XCKun Ta XCKer
3aJIe)KaB BiJf TEMIIEPATyPHUX YMOB i 3MiHIOBAaBCA BIIPOOBXK €KCIIEPMIMEHTY.
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Puc. 3. MakcumanbHi KOHIJeHTpallil OpTaHiYHMX PEYOBMH 3a pe3yNnbTaTaMy BU3HAYEeHHA
XCKwmn (a) i XCKe: (6) y BOIi eKCIIEpUMEHTANTbHUX CUCTEM Ha CbOMY JOOY eKCIIePUMEHTY
3a/1e)KHO Biff TeMiieparypa Bogu B EC Ta yacTka nerkookuchiobanux OP (OPro, 6) y 3ara-
npHOMY 6ananci POP. K — xoHTpons (dinpTpar npuponHoi Bogn)

MakcuManbHi BeIMYMHM KOHILEHTpalii nerkookucHioBanux OP (3a
XCKwmn, a) Ta 3aranpaoro BMicty POP (3a XCKcy, 6) ciocTepiramich Ha cboMy
100y excriepyMeHTy 3a Temieparypu Boau 25 °C (BigmosifHo 14,4 1 57,6 Mr
O/pm’). MiHiManbHi KOHIIeHTpalii 3a3HaYeHNX OPraHiYHIX PeYOBUH BU3HA-
Yaynuch 3a TeMieparypu 5 °C IpOTAroM yCbOro eKCIiepuMeHTy. BcraHOBIEHO,
10 KOHL|EHTPAllisl OPTaHIYHMX CIONYK y BOJi 3a Temneparypu 25 °C spocia
npu61M3HO B 1,6 pa3a MOPiBHAHO 3 KOHTpoIeM. Lle cTOCYEThCs SIK TeTKOOKYIC-
HioBaHux OP (guB. puc. 3, a), tak i 3aranpHoro Bmicty POP (nuB. puc. 3, 6). lo-
[AaTKOBa aepalid Boau 3a Temneparypu 25 °C 3yMOB/IIOBa/Ia 3HIKEHHS ITOKa3-
HUKiB XCKuim i XCKer mopiBHAHO 3 BapiaHTOM 6e3 aepanii. Ile Mosxe cBigunTn
PO IPUCKOPEHHSA pO3NaJly OPraHiYHNMX PEYOBMH BHACIIJOK iXHBOTO OKIIC-
HEHHA Ta C/IyIy€ MigTBEPIKEHHAM [OLIIBHOCTI 3aCTOCOBYBAHHA METOLY
aepautii fiy1s1 36araueHHsI BOJV KVCHEM i aKTUBI3allil OKMCHIOBAIbHUX IIPOIIECiB
Y BOJJOJIMax.

YacTKa 1eTKOOKMCHIOBaHUX OpraHiyHuX pedoByH (OPjo) 3MiHIOETBCA Bift
21,7 no 29,5 % Bip 3aranbHoro BmMicty POP y nepepaxynky Ha Copr. Hatinmx-
4010 BOHa BUABMIACH 3a TemnepaTypu 15 °C, a HaliBUII[0I0 — 32 TeMIlepaTypu
25 °C 3 jopatkoBolo aepartieto Bogu. ITomitHe 36imbienns yactku OPjo y 3a-
rasibHOMY 6ananci POP 3ymoBieHo, HaiiBiporifiHillle, ZeCTPYKIji€0 IeBHOI Ya-
CTUHY B&XKKOOKVICHIOBaHMX OPTaHIYHVIX CIIONYK, Y TOMY 4MC/Ti OaKTepiaTbHOIO
3a y4acTi MiKpoOpraHisMmiB.

Memanu. IHTeHCHBHICTD Mirpanii MeTaliB 3 JOHHNX BiIK/IaJjiB IOBEpPXHe-
BUX BOJJHUX 00 €KTIB 3a/Ie)XKUTD BiJl IPOsIBY HU3KM YMHHMKIB. Cepes HUX BaXK-
JIMBE MiClje 3a/IMalOTh CTYIIiHb KMCHEBOTO HACUMY€HHA IIPUIOHHOI BOJIN, BETIN-
gy pH i okncHo-BigHOBHOTO NoTenniany (Eh), HagBHicT opraniuyamx pe-
YOBUH, 30KpeMa THUX, 1[0 BUABJIAITb KOMIUIEKCOYTBOPIOBa/IbHI BIaCTUBOCTI
CTOCOBHO JIOHiB MeTaIiB, HAIIPMK/IaJ [yMyCOBMX Pe4OBMH, Tomo (3,9, 11]. He-
00XifHO 3a3HAYNUTH, IO MirpaliiiHa 34aTHICTh MeTaJliB y JOHHUX BigK/Iajax
3HAYHOIO MipOIO 3aJIEKUTH i Bifi TOTO, IK BOHM PO3NOAUIAIOTCA MK PiSHUMU
dpaxkuismn TBepaoi dasm, a oTKe, AK MilHO 3B’sA3aHi B Hux [10, 37]. Haii-
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JacTillle BUAIAIOTD 0OMiHHY, KapOOHATHY, OKCUIHY, OPTaHiuHY Ta 3a/IMIIKO-
By ¢paxuii. MoOiIbHICTh MeTaliB y IepIux TpboX (paklifAx He3piBHAHHO
6inplIa, i caMe TOMy BOHM IIPECTAB/ISIOTh IIeBHY HebOe3neKy (PyHKI[iOHyBaH-
HIO )KVBUX OpPTaHi3MiB y BOJJHOMY CepemOBUILi, OCKI/IbKY CTAIOTh 0i0goCTyII-
HYMU UL HUX, 3 TAKOXX IJIA TIOJICBKOTO OpraHi3sMy Ipy BUKOPUCTaHHI BOAU
JUIsL MATHUX Lineit [23, 44]. HagxomkeHHs MeTaniB i3 3a3HaueHMX (paxiii
BiftbyBaeThCs 31 30iblIIeHHAM MiHepati3allii BOAM, 3HVYKEHHIM KOHIIeHTpaIlil
PO3YIMHEHOTO KUCHIO y BOZIi IpupjoHHOTo ropusonty, pH i Eh BogHOTO cepeno-
BUII[A, TOOTO 32 HACTAaHH BiTHOBJIIOBA/IbHIX YMOB Y IIOBEPXHEBOMY IIapi JJOH-
HUX BIJIK/TaiB.

SIK IOKasyOTb pe3y/nbTaTy JOCIiIKEHb, 3a IiBUIIEHHA TeMIepaTypu
BOJY, 1[0 KOHTAKTYe 3 1B, BUBiITbHEHH: MeTaliB 31 CK/IaZly OCTAHHIX iCTOTHO
3pocrae [27]. OpHak HasABHi JaHi PO Te, 1J0 BIUIVB TEMIIEPATYPU HA BUBI/Ib-
HeHHs MeTasiB 3 [IB Mo>xe 6yTyu He3HaYHMM, a IIBMJIIIIE 32 BCe BiH Ma€ oIoce-
penxoBaHuii xapakrep [22]. 3yMOB/IeHO Iie TUM, 110 TeMIIepaTypa BIUIMBAE Ha
OakTepia/lbHy aKTUBHICTb, KOHIIEHTPAIi}0 PO3UYNHEHOTO KVICHIO, IIBUAKICTD
OKJICHO-BiTHOBHMX peaKliil Ta NIBUAKICTb m/[cbysi'i MOJIEKY/I, BiJIIOBiJHO 3Mi-
Ha VX NapaMeTpiB MO)Ke BIUIMBATU Ha BUBiIbHeHH:A MeTanis 3 [IB. Otrxe,
BIUIMB TEMIIEPATyPU Ha BUBiJIbHEHHA Ba)XXKMX METajliB HEOJHO3HAYHMUII,
CK/IAHUI 1 HeBU3HAUEHUIL.

OrpuMaHi pe3ynbTaTy HALIOTO AOCTIIPKEHHS CBif4aTbh PO 3pOCTaHHA
Mirpanii po34MHeHNX a/JIfOMiHil0, MaHTaHy i XpOMY 3 JOHHUX BiIK/1a/iiB 10 BO-
IHOTO cepenoBua B 1,9, 3,2 i 2 pasu npu 36i1blIeHH] TeMIIepaTypyu BOAK 3
5°C mo 25 °C (puc. 4). BogHOYac KOHI[eHTpalisl pO3YMHEHOro (epyMy IIpaK-
TUYHO HE 3a3Ha/Ia 3MiH 3aJIEXKHO BiJl BIVIMBY T€MIIEPATypHOIO YMHHIKA, 11O
MOXe 6yTI/I 3YMOBJIEHO dbopmaMy 10r0 3HAXOPKEHHS y CKIafi JOHHUX Bifi-
K/Ia/1iB, sIKi 6y/I0 BUKOPUCTAHO JIA €KCIIePUMEHTAIBHOTO MofienioBaHH:A. Ha-
NPUK/IAJ, Y IOHHUX BiIK/Iaflax BOJOCXOBMIL JIHIIPOBCHKOTO KacKajy Iepe-
Ba)KHa YacTMHa (pepyMy 30cepe/pkeHa B OKCYU/HII, OpraHivyHiil i 3a1MIIKOBii
¢dpakuiax (y cepegHpomy BigmosigHO 36,5, 45,4 i 13,8 % Feuwr). Y moHHHX
Bifknagax Knicbkoro BogocxoBuia GpepyM Tako>X MiCTUTBCS IE€PeBaXKHO Y
3a3HaveHMX Buie ¢ppakiuisx (okcugua — 27,1 %, opraniuna — 14,2 % i samu-
KOBa — 56,6 %). ToMy BIZIVB TeMIlepaTypHOTO YMHHMKA Ha Mirpaiiio gepymy
3 JOHHUX BifJK/IaziiB, 11O CyTi, HiBEIOETHCA.

Hapeneni Ha pucynky 4 KOHIIEHTpallii 3a3Ha4€HMX METaJliB B €KCIlepy-
MEHTa/IbHUX CUCTeMaX IOPiBHAHO HeBMCOKi. BoHM MOXyTb 6yTu HabaraTo
OinbIIMMM 32 YMOBM AIil IHIIVX YMHHUKIB CepefjOBNUILA, OCKIIbKY Mirpariiiina
3[JaTHICTb MeTasliB iCTOTHO 3pocTa€. TakK, IMIJIAXOM eKCIIepUMEHTaIbHOTO MO-
Jie/IIOBaHHS, IPOBEIEHOr0 HaMy paHiure [4], 6y10 BCTaHOBIIEHO, 1110 PV 3HNU-
xerHi pH Boau 1o 6,0 i medinuTi po34MHEHOrO KIUCHIO 3arajibHa KOHI[EHT-
panis Al, Fe i Mn B ekcnepuMeHTalIbHUX CHUCTeMaX 3pOCTajla BiJIIOBiTHO B
10,3, 8,6 i 4,8 pasiB MOPIiBHAHO 3 IXHHOIO KOHI[EHTPALIi€I0 Y BOIi 3a HEMTPasb-
HVX 3Ha4eHb pH i aepo6HMX yMOB. [leilnT po34rHEeHOTO KUCHIO 30i/IbIITyBaB
HagxomkeHHA Fe i Mn 3 noHHuX Bifkmazis B 1,3 i 2,6 pasu 3 ypaxyBaHHAM
IXHBOTO 3ara/ILHOTO BMicTy. BojHOYAC, aHaepoOHi yMOBM He CIIPUsI/IV HAJIXOf -
JKEHHIO a/IIOMiHII0 3 JOHHUX BifjK/1afiiB. MirpaniifHa 3JaTHiCTb IJbOTO METAIy
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Puc. 4. MakcuManpHi KOHIIEHTpaLil po34iHeHNX amoMiHio (a), MaHraHy (6) y BOAi eKcite-

pumenTtanpaux cricreM (EC) Ha 14-ty 1oby ta posumneHux xpomy (8) i depymy (e) Ha
21-ury 506y eKCrieprMeHTy

3QJIEKUTD NEPEBAKHO Bifl KMCIOTHOCTI CepeJOBMILA Ta HASIBHOCTI Y BOJL I'y-
MYCOBMX PEYOBUH fAK ITOTEHIIIHMX KOMIIZIEKCOYTBOPIOBAYiB.

XapakTepHo, 110 TeMIIEPaTyPHMII YMHHMK IIPAaKTUYHO MaJIO BIUIMBAE Ta-
KO>X Ha Mirpaniro Kyupymy 3 TOHHMX Bifiknaznis (puc. 5).

3HOBY X TaKI, Iie 3a7IeXXUTD Bifj GOpM 3HAXOIKEeHHS 3a3HAY€HOTO MeTaTy
y JOHHUX Bifknagax. Haituacrime KynpyM y JOHHUX BifjK/IajlaX 3 Pi3HUX BO-
JTHMX 00’ €KTIB 3HAXOIUTHCS MTePeBaYKHO B OPTaHivHIiIi i 3aMMIIKOBii ppakiisgx
[2,25,51]. 3a pesynpTaTaMy HAIIUX JOCTiIKeHb, Y JOHHUX BifkIagax o3. Bep-
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Puc. 5. 3mina xounentpanii Cu(Il) B excrieprMeHTanbHUX CUCTEMAX ([IO3HAYEHO PUMCh-
kumu 1yidppamu) sanexHo Bif BIuuBy Temneparypu: I — 5 °C; II — 15 °C; III — 25 °C; IV
— 25°C + mryyHa aepallia

OHOTO, 1110 3HAXOANUTHCSI HEIIOAAIK Bift 03ep cucremu OredeHb, OipIry 4acTu-
HY KYIIPYMY TaKO>X BVAIBJIEHO Y CK/Iafii opraHiuHoi (46 % Cus.r) i 3ammmkoBoi
(marpke 20 % Cusar) Ppakiiit. s BUBIIbHEHHS 3a3HaY€HOTO METANy 3 iXHbO-
ro CKIagy HeoOXifmHI HabaraTo >KOPCTKilli yMOBM, HDK 3MiHa TeMIlepaTypu.
ToMmy i BBaXKa€eTbCs, 1[0 KYIPYM Ha/IeXUThb JO HU3KU METa/liB, BUBI/IbHEHHA
AKMX 3 JOHHMX BiIK/IaJliB IPAaKTUYIHO He BifOyBa€eThCs.

Y cBOIO Uepry, BUKOPUCTAHHA IITYYHOI aepallil NpU3BOANUTD [JO 3HVKEHHA
KOHILIeHTpallil JOCTi/)KyBaHMX METa/IiB, 30KpeMa MaHTraHy i XpoMy. 3yMOBJIe-
HO Ile TMM, IIO B aepoOHuX ymoBax BifOyBaerbcs okucHenHsa Mn(II) mo
Mn(IV) 3 yTBOpeHHAM TOHKOJVICIIEPCHOTO OKCY/TY, Ha IIOBEPXHi SIKOTO cOpOy-
I0TbCA iHIII MeTanu, 30KpeMa XpoM. ToMy BUKOpMCTaHHSA IITYYHOI aeparii
CIIif pOSI/IANATH AK [Ji€BUN 3aXifi JJI1 3HVDKEHHSA IHTEHCHBHOCTI HAIXOJ)KE€HHA
MeTaJliB 3 JOHHUX BiJK/IaJiB i IOKpallleHHA AKOCTi BOAY i CAMOOYMCHOI 3[aT-
HOCTi BOJI0IIM yp6aHi30BaHOI TepuUTOPil.

BucnoBkn

TeMmneparypa BOgy HaJIXWUTD [JO HAMBOX/IMBIMINX aOiOTMYHUX YMHHU-
KiB, BiJi AKMX 3a/IeXKUTh POPMYBaHHA YMOB (PYHKIIIOHYBaHHA BOJHIX €KOCH-
creM. Bona mpsiMmo abo omocepeiKOBaHO BIUIMBA€E Ha OIMbLIICTD (isMYHUX,
ximiuHUX i 6iomorivHNX Ipo1eciB, AKi BigOyBalOTbCSA y MOBEPXHEBMX BOJHIX
o6’exrax. [IIBupkicTp XiMiuHuX, 6ioXiMiYHMX peakuiit i gudysii Mae TicHWMI
3B’A30K 3 TeMIIepPaTypol0 BOAM, NpM il 3POCTaHHI IXHA HIBUAKICTb TaKOX
36inblIyeThCes. Big TeMmepaTypu Boay 3ameXXnTh KOHLIEHTPAL[ifA KICHIO, SIKUI
3[IaTHUIT POSYMHUTUCA Y BOJIi. VIOTO BMICT 3HVKYETbCS TPY 3POCTAHHI TeMrie-
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parypu. Y CBOIO Yepry, pO34MHEHWII KMCEeHb BIUIMBAE Ha Iepedir OKMCHO-Bif-
HOBHMX peaxl1iili, GopMu 3HaXO)KeHHsI 610reHHMX PEeYOBUH, METa/liB 3 PiSHUM
CTyIleHEM OKMCHEHH:A. TemmepaTypa BOJY ONOCEPENKOBAHO, a PO3UYMHEHUN
KIICEeHb 0e3I0cepefHbO BIUIMBAIOTh Ha CAMOOYNMCHY 3[aTHICTb IIOBEPXHEBUX
Bofl. ClIpMAT/IMBUIL KMUCHEBUI PeXXUM MO3UTUBHO ITO3HAYAETHCSA He JIMIIe Ha
Ipollecax CaMOOYMIIIeHHS, aJ/le i Ha BUOBOMY Pi3HOMaHITTi rigpo6ionTis. Bix
TeMIIEPATypy BOAY 3a/Ie>KaTh Ce30HHI 0COOIMBOCTI PO3BUTKY NPeICTaBHUKIB
TOTO YM iHIIOTO BifIJ{i/Ty BOJZOPOCTEI, 1110, B CBOIO YePIy, I03HAYA€ThCA Ha KOH-
IleHTpalii posunHeHoro KIcHIO, Bemmunuax pH i Eh-norenuiany, BMicTi 6io-
TeHHUX PEYOBMH.

TemmnepatypHa cTpartudikaiis, sika GopMyeTbCs Y IIMOOKOBOJHNX BOJO-
JIMax BJITKY Ta B3MMKY, IPU3BOJAUTD IO «TigpoximiuHOi» crpaTudikamii Bo-
JIHOTO CepefioBMINA. Y IPUIOHHOMY TOPM30HTI BOAM POPMYIOThCA AedinuT
PO34YMHEHOTO KMCHIO Ta BiJJHOB/IIOBA/IbHI YMOBY, BHAC/TiJJOK YOTO XapaKTep-
HVIMJ CTAIOTDh BMCOKI KOHIIeHTpallii 6i0reHHUX CIIOJyK, MeTaliB i OpraHigHux
PEeYOBMH, AKi HAXONATD 3 NOHHMX BifKaajiB. BIiTKy y moBepxHeBoMy mapi
BOJIVI, HaBIIaKM, MOXKe CITIOCTEpiraTucs nepeHacu4eHHsa BOAY KIICHEM 32 Paxy-
HOK (DOTOCHHTE3Y BOJOPOCTEI! i BUIIOT BOZHOI POCTIMHHOCTI, @ TAKOXX 3HVKEH-
Hs KOHLIEHTpallii 60TeHHNX PeYOBMH i IesAKUX MeTasliB yepes iXHE CII0KMBaH-
Hi. TemmepaTypa Bofy, KpiM Ce30HHMX 3MiH, 3a3Ha€ JOOOBMX KOJIMBAHB, 110
NIPU3BOJUTD 1O KOHBEKTUBHOIO IepeMilllyBaHHA BEPXHBOTO LIAPY BOJAU Haf
TEepPMOK/IMHOM, a HaBeCHi Ta BOceHN i Bciel BogHoi ToBwii. TemnepaTypa Bogu
MOJKe 3a3HaBaTl JIOKJIbHUX 3MiH, 3pOCTaI0UM IIPYU CKUi CTIYHUX BOJ, 2 TAKOXK
Ha MiZTKOBOJIHMX JIi/IAHKAX BOJOVIM Y TeIUTy Mopy poKy. CaMe 3 MX IPUYNH
eKCIepYIMeHTa/IbHe MOJIeTIOBAHHS MOXKe OYTH BaXX/IMBYUM 3aCO00M J/IsI BCTa-
HOBJICHHA BIUIVMBY TeMIIepaTypy BOAM Ha Mirpariio 6ioreHHNUX, OopraHiyHUX
PpEYOBMH i MeTaliB 3 HOHHNX BiJK/IaJliB O BOGHOIO CEpefoOBUIIIa.

B ymoBax excriepyMeHTy HaiOibl KOHIjeHTpalii 6ioreHHNX, opraHiy-
HVIX PEYOBUH i MeTaJIiB CIIOCTepiraauch nepeBakHo Ha 14-Ty o0y excrepu-
MeHTy 3a Temnepatypu Boau 25 °C. KoHljeHTpallisl HeopraHiyHOro asory, He-
oprasi4Horo i 3arapHOro Gocdopy Ta po3uMHEHOTrO CUITLIiI0 30i/IbIIyBaIach
MaKCUManbHO B 1,8, 5,8, 1,9 1 2,5 pasu. BMICT 1erKOOKICHIOBaHMX OPraHiYHMUX
PEYOBYH i 3aTa/IbHMIT BMICT OpraHiYHMX peYOBYUH 301/IbIIyBaBCA MPUOIN3HO B
1,6 pasa. BogHouac, KOHIIeHTpallisd a/MoMiHilo, MaHTraHy i XpoMy 36i1blryBa-
nach B 1,9, 3,21 2 pasu. Bumict Q)epyMy i Kynpymy He 3a3HaBaB ITOMITHMX 3MiH.
3pocTaHHA TeMIlepaTypy BOJY BIUIMBA€ HA BiJHOCHMII BMICT HEOPraHIYHUX
CIonyK asoTy. JacTka aMOHIIHOTO a30Ty 3HIMDKYETbCA, a 4acTKa HITPUT- i
HiTpaT-/10HiB, HaBIIaKM, 3pPOCTAE, 1110, HAIIEBHO, 3yMOBJIEHO iHTeHCcKpiKalieo
nporeciB HiTpudikamii y BogHoMy cepefgosuii. JlogaTkoBe BUKOPVCTaHHSA
LITy4HOI aepalii 3a Temneparypu 25 °C nIpusBOAUTD O [EAKOTO 3HUKEHHA
KOHI[eHTpalil HEOPTaHIYHOTO a30Ty, HEOPraHiYHOTO i 3aranbHOTrO docdopy,
PO3YMHEHNX OPTAaHIYHMUX PEYOBMH, a TAKOXK BMICTy pO3UMHEHUX a/lTIOMiHilo,
MaHTaHy i XpoMy IOpiBHSHO 3 BapiaHToM 6e3 aepauii. Crix 3a3Ha4nTH, 110
BIUIMB T€MIIEPATYPy BOAY Ha Mirpalliro XiMiYHMX pe4OBIMH 3 JOHHMX BiK/IaziB
He HAaCTi/IbKM BifIyTHUIL, AK 32 Beil[UTy pO3UNHEHOTO KMCHIO Ta 3HVDKEHHS
pH i okucHO-BiTHOBHOrO MOTEHliaNy BOAY y IPUAOHHOMY TOPU3OHTI. 3a pe-
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3y/IbTaTaMI eKCIIePUMEHTATbHUX HOCTIKeHb, [0 Oy/In ImpoBefeHi paHille,
BCTQHOBJICHO 3POCTaHHA BMicTy posunHeHyx Si, Al, Fe i Mn BipnmosigHo B 3,
10,3, 8,6 i 4,8 pasu npu 3HmwkeHHi pH Bogu o 6,0 i IIC(biLH/ITi PO34YMHEHOTO
KJCHIO IIOPiBHSIHO 3 HeWTpabHMM 3HaueHHsAM pH i aepoOHuMMM ymMOBaMm.
Hedinnt po3drHeHOTro KMCHIO 3yMOBIIIOE 30i/IbIIeHHs HagxomKkeHHA FeiMn 3
NOHHUX BifiKnagiB fo Bogu B 1,3 i 2,6 pasm Ta He BIUIMBAE Ha Mirpaniro

QIIOMIHIO.
OTxe, 30i/bLIIEHHS TeMIIEpaTypy BOAY 3[jaTHe Oe3[ocepefHbO BIUIMBATA

Ha HafIXOJ>KEeHHs OiOTeHHMX i PO3YMHEHMX OPTaHiYHUX PEYOBUH Ta JIESKUX
MeTasliB 3 JOHHMX BiIK/IaJjiB 71 iCTOTHO IIOCHUJIIOE JIOTO 3a CYKYITHOI Jiil TaKMX
YMHHVKIB, AK Ae(ilUT pO3YMHEHOTO KUCHIO Ta 3HIDKeHHA pH i okucHo-Bif-
HOBHOTO IIOTEHIlia/ly y IPUJOHHOMY Topu3oHTi. e mae migcraBu CTBEpPIXKY-
BaTy, 10 IOAA/IbIIe MOTEIUIIHHA KIiMaTy MOJKe IIOMITHO IIO3HAYMUTHUCh Ha
30i/pIlIeHH] IHTEHCUBHOCTI Mirpariii XiMiYHIX PeYOBUH 3 TOHHUX BifIK/IafiB.
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EXPERIMENTAL SIMULATION OF THE INFLUENCE OF TEMPERATURE ON
THE MIGRATION OF CHEMICAL SUBSTANCES FROM BOTTOM SEDIMENTS

The article discusses the results of experimental studies of the influence of water tem-
perature on the migration of biogenic compounds, organic substances and metals from
bottom sediments to the aquatic environment. It was established that an increase in water
temperature from 5 °C to 15 °C leads to an increase in the concentration of inorganic nitro-
gen, inorganic and total phosphorus, and dissolved silicon by 1.6, 1.1, 1.2, and 1.4 times. If
the water temperature increased from 5 °C to 25 °C, the content of these biogenic compo-
unds increased by 1.8, 5.8, 1.9, and 2.5 times. The increase in water temperature also affec-
ted the share of nitrogen compounds in the total balance of inorganic nitrogen. The relative
content of ammonium nitrogen decreased, while the share of nitrite and nitrate ions incre-
ased due to nitrification. The concentration of easily oxidizable organic substances and the
total content of organic substances also increased approximately 1.6 times when the water
temperature increased from 5 °C to 25 °C. Under these conditions, the concentration of
aluminum, manganese, and chromium increased by 1.9, 3.2, and 2 times, but the content of
iron and copper did not undergo significant changes due to their presence in inaccessible
fractions of bottom sediments. Artificial aeration, which was used at a temperature of
25 °C, slightly reduced the concentration of inorganic nitrogen, inorganic and total phosp-
horus, dissolved organic substances, as well as dissolved aluminum, manganese, and chro-
mium compared to the time when it was not applied. It was established that an increase in
water temperature leads to the migration of the studied chemical compounds from bottom
sediments, but not as intensively as, for example, with a deficiency of dissolved oxygen and
a decrease in pH and redox potential of water in the bottom horizon.

Keywords: water temperature, biogenic substances, dissolved organic substances, me-
tals, bottom sediments, migration.
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