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JTOCBIJI AJIBI'OJIIBALI TEPHOIILJILCHKOI'O BOJOCXOBHIIIA
(TEPHOIILJIbCHKA OBJIACTb, YKPATHA)

Pedepar. HaBeneHo pe3ynbTaTd [OCIIDKCHHS BIUIMBY aibroiiisaiii TepHOMIIBCHKOTO
BOJIOCXOBHII[A MTaMOM MikpoBogopocTi Chlorella sp., sxe npoBoxunu B aBa eranu (2023 p.).
IaTpOmyKIit0 XJOpenu 3mIMCHIOBaNM y TPaBHI Ta CEPIHI LUIIXOM BHECEHHS 1HOKYJATY.
Ipoctexeno nuuamiky umcensHocTi Chlorella sp., mo KopemoBaja 3 TeMIIEpaTypHUM
pexumom. [TpoTe 4iTKOro BIUTHBY Ha TAKCOHOMIUHY CTPYKTYPY (BITOIUIaHKTOHY HE BiI3HAYEHO.
3menmenHs yactku Cyanobacteria coctepiranocss Ha APYroMy eTari ajubrojizamii BOJOWMH.
Bcranosneno crammii pozsutok Chlorella sp. mpoTsSroM ychoro mepiomy IOCHIUKEHHS 3
MaKCHMaJbHHUMHU MOKa3HUKaM{ YHCEJIbHOCTI B MEpiof MK [JBOMa eralmamMy ajbroiisaiii.
BopHouac BiaMi4eHO 3HIDKCHHS KOHIIGHTpAIii HITpaTiB, MiABHUIICHHS PIBHA PO3UYUHEHOTO
KHCHIO i TOKpalleHHsS IOKa3HUKIB sikocTi Boxd. OTpuMaHi pesysibTaTH CBig4aTh IIpoO
MOTEHIIHHI MOXIIMBOCTI BHKOpPHCTaHHA Merody iHTpoaykuii Chlorella sp. sik GionoriuHoro
3aco0y 3MEHIIICHHS eBTPOQIKAiHHOTO HaBAaHTAKEHHS BOIOWM.

KnrouoBi cjoBa: aHTpONOTreHHE HABaHTAKEHHS, XIMIYHHMN CKJIaJ BOAM, eBTpodikais,
MikpoBozopocti, Oiopemenianis, wram Chlorella sp., anbromizanisi, TepHOMJIbCHKE

BOJIOCXOBHIIIE
Beryn

EBTpodikamisi TpiCHOBOTHWX BOJAOWM ¥ Hagami 3aJMIIAETHCS OMHIEID 3
KIIFOYOBHX MPOOJIEM €KOJIOTIi BOMHUX ekocrcTeM. OCHOBHOK MPHYUHOIO I[LOTO
SIBUIIIA € HaaMipHE HAIXOKCHHS OIOTEHHUX E€IEMEHTIB, 30kpeMa docdopy Ta
a30Ty, Y BOJIHE CEPEIOBUIIE BHACIIIOK BUKOPUCTAHHS HEOPTaHIYHUX MiHEpaib-
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HUX 100puB (docdari, kapOOHATIB, HITpaTiB), SKi pa3oM 3i CTIYHUMHU Ta
MiI3eMHUMH BOJaMH TOTPAIUISIOTh Y BOJOUMH Ta CIPHUYUHSIOTH CE30HHE a00
LiJIOpiYHEe «IBITIHHS» (MacoBH pO3BUTOK) (QiTorurankToHy (Andersen et al.,
2019). 3a3Buuaili «UBITIHHS» BUKJIMKAIOTh OJWH a00 JEKiIbKa BHJIB
Bojopocteil. lle CympoBOIUKYeTbCS HHM3KOIO HETaTHMBHHX — CKOJIOTIYHHX
HACTI/IKiB, TakuX SAK 3MEHIICHHS NpPO30pOCTi BoAM  (YCKIAIHIOIOYH
MPOHUKHEHHS CBiTJIAa y THUOMmI TIIapyd BOJMOWMH), AKTHUBHE CIIOXHBAHHS
po3unHeHoro kucHio tomio (Berthold et al.,, 2017; Vyshnevsky et al., 2019;
Bilous et al., 2023; Pace et al., 2021; Panasiuk, 2024).

MikpoBOJOPOCTI TOCITAIOTh KJIFOYOBE MICIIE B PEryJsIii MpoIeciB
eBTpodikamii, BUCTYNAIOYH TOJOBHHMH NEPBHHHUMH HPOJYLECHTAMH Ta
AKTHBHO PETYJIOIYH 3MiHH TPOQIYHOTO PEXHMY BOAOWM. BOHU € dyTnuBHM
inauKatopoM ekosorivHuX Tpanchopmaniit (Chorus, Spijkerman, 2020).
BcranosieHo, 1110 CIiBBIAHONMIEHHS OIOTEHHUX €JIEMEHTIB Ta CE30HHI KOJIMBAHHS
iXHBOI JOCTYITHOCTI BHU3HAYAIOTH pIBEHb OI0JIOTIYHOI KOHKYPEHINI Mix
3€JICHUMH BOJOPOCTSMH Ta IiaHOOAKTepisiMH, 110 Oe3MOocepeIHbO BIUIMBAE HA
IHTEeHCHUBHICTh «UBIiTiHHD» Boaum (Andersen et al., 2019; Meng et al., 2021;
Bilous et al., 2023).

[lpobnema «UBITIHHS» BOXM 3aIMIIAETHCS AKTYAJBHOIO TaKOX IS
YKpaiHChKMX BOAOWM. MacoBuil pPO3BUTOK CHHBO3EICHHUX BOJOPOCTEH, SKi
CIIOKMBAIOTh 13 BOJM KHCCHb 1 BUAUIAIOTH TOKCHYHI PEYOBHHH, PETYISIPHO
(hikCyeTbCS y BEIMKUX BOJOCXOBHIIAX 1 MICBKHX BOJHUX 00 €KTax, IO
NPU3BOJMTH 10 IMOTIPIIEHHS SKOCTI BOIM, OOMEXye iXHE rocrmomapue Ta
pexpeariiine Bukopuctanns (Vyshnevskyi, 2019; Bilous et al., 2023; Panasiuk,
2024).

Ha cporogni  BCTaHOBIIEHO  MEXaHI3MH  YTBOPCHHS  IIKIIJTUBHX
iaHOOAKTEPialbHIUX «IBITIHB», OKPECIEHO iXHI EKOJIOTIYHI HACTIiAKH Ta
HarajbHa HEOOXIJHICTh KOMIUIEKCHOT'O YIPaBJIiHHS HAIXOJKCHHSM MOXHBHUX
PEYOBHH i3 BpaxyBaHHAM BIUIMBY KiiMaTuaHuX 3MiH (Paerl et al., 2018; Chorus
Spijkerman, 2020).

Hocmimxenas 3apyODKHUX BYCHHX MiATBEPIKYIOTh, IO OiopeMeriaris,
30KpeMa 3 BUKOPHCTAHHSAM 3€JICHHX BOJIOPOCTEH, € HAYKOBO OOTPYHTOBAHHM Ta
€KOJIOTIYHO Oe3MeYHnM CrmocoOOM 3MEHIICHHS IHTEHCHBHOCTI IiaHOOaKTe-
plaNbHUX «UBITIHBY». Pe3yJbTaTUBHICTH TaKMX MiAXOMIB 3HAYHOI MipOIO
3aNIe)KUTh BiJ] CE30HHUX OCOOJNMBOCTEH, TPO(IYHOTO CTaHy BOJOHMH Ta
criBBigHOMmEHHs a30Ty Ta (ocdopy (Pawlik-Skowronska, Toporowska, 2016;
Sukenik, Kaplan, 2021).

OcobnuBHil iHTEpeC BUKIMKAIOTh MikpoBojaopocti pony Chlorella Beijer.,
SKi BHPI3HAIOTBCS BHCOKMMH TEMIIAaMH pOCTY Ta 3/JaTHICTIO aKTUBHO
3aCBOIOBATH HiTpaTH Ta (ocdaTu. 3aBISKH IIUM BJIACTHBOCTSIM X PO3IIIAIAOThH
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SK TIEPCIIEKTUBHUX AareHTiB Oiopememiariii. B ekxcrepuMeHTalbHUX poOOTax
uo Chlorella spp. MOXYTb OIOCEPEAKOBAHO BIUIMBATH Ha
CTaOlIbHICTE  (DITOIUTAHKTOHHHUX  yTPYIIOBaHb, 3MEHINYIOYH KOHKYPEHTHI
nepeBary 1ianoOakTepiii (Vazirzadeh et al., 2022; Aly et al., 2023; Goncii et al.,
2025).
3a Takux yMOB OCOOJIMBOi Barm HaOyBae MOMIYK e(heKTHBHUX O10JOTTYHHX

METOJIB TOKpameHHs SKOCTI Bomu. OOHHM i3 MEpCIeKTUBHUX HAMpPsMiB
MIKpPOBOJIOPOCTEH sIK  OIOJIOTIYHMX  AareHTiB

[IOKa3aHo,

BBRKAEThCS  BUKOPUCTAHHS
Oiopememiallii, 0 MOXE CTaTH albTEPHATHBOI (DI3MKO-XIMIYHUM METOJaM

ounmenns (Ulytsky, Pashkevich, 2023).

MerTotro poOOTH € NOCHTiKeHHS BILTUBY iHTpoAyKuii mramy Chlorella sp. Ha
TAKCOHOMIYHY CTPYKTYpy (ITOIUTAaHKTOHY Ta JAWHAMIKY OCHOBHHX TiIpo-
XIMIYHUX TOKa3HUKIB BoaM TepHOIIbChKOTO BACX. Ha OCHOBI OTpHMaHUX
pe3ysbTaTiB  HepeadayaeThCsl OLIHUTH C(PEKTUBHICTh 3aCTOCYBAaHHS I[LOTO
METOMy MJIsi perynsmii eBTpodikamii Ta TOKpaIlIeHHS SKOCTI BOJU B

MPICHOBOJIHUX €KOCHCTEMAaX.

Marepianu Ta MmeTOAU

TepHOMiIbChKE BACX — IITY4YHA BOJOMMA BUIOBXKEHOI (hOpPMH, MOBXKHHA SKOI
CTaHOBUTH 3,6 kM. MakcumanpHa iioro mmpunaa 1,0 kM, cepenHs — OIU3bKO
0,83 kM, cepennst rmbuHa 4,2 M, MakcuMmanbHa — 10 12,0 m. [Imoma BogHOTO
m3epkana 3,17 km?, a 3arajgpbHHA 00’€M BOIW OWIHIOETHCA y 12,5 MuH - M3,

[potsoxHicTs OeperoBoi miHii 7,8 KM.
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Puc. 1. Kapra-cxema TepHOIIBCEKOTO BJICX 3 PO3MIIEHHAM (DYHKI[IOHAIBEHOT

TOYKH Bitbopy npob (koopanHatu 49°33'07.7" nu. w1, 25°34'20.5" cx. x1.)
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JIns BU3HAYCHHS ITyHKTIB CHOCTEPEKEHHS OyJIO BpaXxOBaHO METOIAMYHI
pexomenpanii Khyzhnyak et al. (2017), Touka Bimbopy mpo0 BkazaHa Ha
puc. 1.

Micue Bigbopy mpo0d o00paHO 3 ypaxyBaHHSM HalpsSIMKy —Tedil
p. Ceper, HasBHOCTI JpKEpesl aHTPOIIOTEHHOTO HABAHTAXKCHHS Ta BKIFOYCHHS
i€l MISHKA 0 30HH EKCIEPUMEHTAILHOTO BHUKOPUCTAHHS MIKPOBOJOPOCTI
Chlorella sp. KoHTponpHa TOYKa 3HAXOMWiIacs B NMPUOEPEKHIA YACTHHI, SIKa
3a3Ha€ IHTCHCUBHOTO PEKPEAIifHOr0 Ta TOCIOJAPCHKOTO HABaHTAXKCHHSI, IO
CTBOPIOE CIIPUSATINBI YMOBH JUIS aHAI3Y peaKilii (iTOIUIaHKTOHHUX YTPyIHOBaHb
Ha iHTpoaykuito Chlorella sp. B yMOBax MiIBUIICHOTO eBTPO(]iKaiiHOTO THCKY.
Taxe posranryBaHHS JO3BOJHIIO MPOCTEKUTH IEepedir mporeciB eBTpodikarii Ta
OIIHUTH €(EKTUBHICTh OI0JOrIYHOTO OYHINEHHS BOAM B MEXKax I€l AUITHKU
BOJOUMHU.

Buecennst iHokynsaty 1mtamy Chlorella sp. B mnpuOepexHili  30HI
3ificHioBany y TpaeHi (192 kr mactu) ta cepmi 2023 p. (10° 1) 3 pospaxyHky
0,64 xr/ra ta 33,33 n/ra. CnocTepeskeHHs MPOBOIWIN MPOTATOM POKY Y BCi
cezonn, 3 Oepesns 2023 p. mo mrotoro 2024 p. Ilpobu diTOrUTaHKTOHY
BiOMpaii mapajesibHO 3 BiJOOPOM BOJY JJIsi BU3HAYCHHS (Di3UKO-XIMIYHUX Ta
rigpoxiMiyaux moka3HukiB 1 Ta 15 yucna xoxxHOTro Micsms mixk 10:00 ta 12:00
roguHaMu. 3pasku BigOupanu 3 rmmbuau 0,3—1 M 3a momomororo OaToMerpa
00’emom 0,5-0,75 am* (Khyzhnyak et al., 2017).

[Mpobu (iToITaHKTOHY JOCHKYBalM 13 3aCTOCYBaHHSM 3arajibHo-
MIPUHHATAX METOJUK, M0 BHUKOPHCTOBYIOTBHCA B (ikoyorii Ta rigpodiomorii
(Algae..., 1989). Jns pocmimkenHs nuHamiku uucenbHocTi Chlorella sp.
MPOBOAMIIMN TifpaxyHOK KIITHH y kamepi Hoxorra o6’emom 0,01-0,05 cm?
(Khyzhnyak et al., 2017) 3 BukopucranHsMm Mikpockorna biomam C-11
(MIKME/I-1). Ouinky OioMacu (hiTOIUIAaHKTOHY 3IHCHIOBAIH 32 JOMOMOTOIO
po3paxyHkoBo-06’emHoro merony (Khyzhnyak et al., 2017). Temmepatypy Boau
Yy BOJIOCXOBHIII BH3HAUYAIH 32 JAOMOMOTOIO criupToBoro Tepmomerpa Th-3-MI1.
JlJis OIIHKK KHMCJIOTHOCTI CEPEIOBMINA Ta PiBHS HAKOIWYCHHS 10HIB aMOHIIO,
HITPHUTIB Ta HITPaATIB 3aCTOCOBYBAJIM CTAHAAPTHI Ti[POXiMiUHI METOIN aHANi3y
ta ¢ocdarie (Zui, 2024). Y BOTHOMY CEpelOBHUII BHKOPHUCTOBYBAJH
nmaboparopHuil ioHOMip-aHamizaTtop ioHiB Al-123 Tta KDK-2-YXIJI 4.2. BCK;
METOAM XIMIYHOTO aHaji3y MPUPOAHUX BoJ BH3Ha4anmu 3rigHo 3: Khyzhnyak et
al. (2017). BMicT po3YMHEHOTO KHCHIO y BOZI BCTAHOBIOBAJH BiJIOBIIHO 0
3aralibHONPUIHATHX METOAIB XiMiuHOTrO aHamnizy npupoguux Boj (Khilchevskyi,
Zabokrytska, 2021).
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Pe3ysbTaTu Ta 00roBOpeHHs

[IpoBeneni MOCTiKEHHS AMHAMIKA YUCEIbHOCTI KiaiTuH mtamy Chlorella sp.
MiJ] 9ac anprofizamii JUISTHKE TepHOMIBCHKOTO BICX 3aCBiTYHIIN HOTO 3HAYHY
KHUTTE3NATHICTD Ta CIIPOMOXKHICTB 10 aKTUBHOTO POCTY B IIPHUPOTHHUX BOAAX.

Ha mepmomy erami ampromizamii y TpaBai 2023 p. 3a yMOB HH3BKOI
temneparypu Boau (10-14 °C) umcenbHICTH aOOPUTEHHOTO BHIY XJIOpEIH,
BHSIBIICHOTO JI0 BHECEHHS 1HOKYJATY, cTaHOBIIA Bchoro 0,072 muH xi/am. [pu
IIbOMY KOHIIEHTpaIlisl HiTpatiB Oyna 3HauHow0 (0,27 mMr/mM3®), a piBeHb aMOHIIO
(0,14 mrN/mm?®) momipuum. [licnms BHeceHHS IHOKYJISATY YHCENBHICTh KIITHH
xyopenu 3pocia a0 0,480 mMuH Ki/AM3, MO0 CYNPOBOKYBAIOCS 3HUKCHHIM
KOHIIEHTpaIlil aMOHIHHOTO Ta HiTpaTHOTO azoTy (puc. 2). KoHmeHTtparis
po3unHeHoro kucHio craHoBmwia 8,1 mr/mm®, XCK — 21 mr O/nm*, a BCK —
2,6 mr O/nm?®. Taka nuHAMiKa y3TOKYETHCS 3 JaHUMU TPO 3/IATHICTh XJIOPEIH
aKTHBHO 3aCBOIOBAaTH MiHepanbHi (OpPMH a30Ty, BUKOPHCTOBYIOUM aMOHIH Ta
HITpaTH sK OCHOBHe Jhkepeno pocty. IlomiOHiI mpomecw omucani y
JOCTIDKEHHIX 1m0/10 (iTopeMeniailii eBTpo(iKOBaHUX BOJIOWM, JI¢ IHTCHCHBHE
MOTJIMHAHHS O10T€HHHMX €JIEMEHTIB MIKPOBOJOPOCTSMH CIIPHS€ MOKPALCHHIO
skocti Bonu (Pawlik-Skowronska, Toporowska, 2016; Alazaiza et al., 2023; Gao
et al., 2023).
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[Nata Bia6opy npob

® HiTporeH HITpUTHWA (NO,7), mr N/am® + HiTporeH amoiiHuia, (NH,*), mr N/am® @ HiTporeH HiTpaTHui (NO5™), Mr/am?
Macoea KoHueHTpauia optodocdaty, mr P/am® ® docdop 2aranbHuin, Mr P/am® @ InTpoaykuia nactu Chiorella sp.

Puc. 2. Jlunamika OCHOBHHX TiJpOXIMIYHMX MOKa3HUKIB y TEepHOMIIBCHKOMY BICX YIPOIOBXK

BereTariiHoro ce3ony 2023 p.

Y wuyepBHi Ta JnumHI 3a TeMmreparypu Boaum 20-24 °C  4YHCENBHICTBH
BojopocTeit 30impmmiiacs Bim 0,620 mo 0,820 muH  ki/ame.  BogHowac
CIIOCTEpITaJIOCs 3HIKEHHS KOHIIeHTparlii HiTpaTiB o 0,22-0,25 mr/am3, ame
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piBeHb aMoHIiiHOTO a30Ty 3amumancs cradimeHuM (0,15-0,22 ™MrN/mm?®).
Konnenrpaiiiss po3unHeHOro kucHioo cranosmina 8,1-11,3 mr/mm?, XCK — 21—
22 mr O/mm?, a BCK — 2,6-2,7 mr O/mM?, 1m0 CBiq4uTh PO CTabiIBHICTH
MPOIIECIB CAMOOYHIIICHHS.

VY cepnri npu 24 °C, micns Opyroro BHECEHHS IHOKYIATA, 3a(iKCOBaHO
MaKCUMaJlbHE 3HAYEHHs 4YuceNbHOCTI KiaiTuH wmtamy Chlorella sp. (1,050 mH
KI/OM®), M0 TIATBEPIXKYE pe3yJdbTaTHBHICTh iHTpoAyKmii. CrocTepiramocs
TAKOXX 3POCTaHHS KOHIeHTpamii 3aramsHoro ¢ochopy (0,042 mrP/mm®) Tta
oprodocdatie (0,069 mrP/mm?), sike Moxke OyTH IOB’sI3aHO 3 AKTUBI3AIi€IO
mpoleciB  MiHepaizalii OpraHiuHOi PEYOBHMHH, IO € XapaKTepHUM JUIS
eBTpOo(iKOBaHMUX BOAOWM Yy IpyTii MoJOBUHI Jita. SIk Bimomo, y med mepion
IHTCHCUBHE PO3KJIaJIaHHS OPTaHIYHUX CIIOJNYK CYIMPOBODKYETHCS MOO1TI3aIli€er0
thocdopy y nerkomocTymHi GOpMH, SAKi IMIBUIKO JOIYIaOTHCS J0 0i0JOTIYHOTO
kpyroo0iry (Paerl et al., 2018; Zhang et al., 2024, 2025).

VY BepecHi npu 3HIKEHI TemmnepaTypu Boau no 20-22 °C crnocrepiranocs
3HIDKEHHSI YMCeIbHOCTI KiiTuH mramy Chlorella sp. no 870-980 tuc. xn/am?, y
s»oBTHI—nMcTomnafi mpu 12—16 °C —mo 360-110 tuc. x/mm>. YV 3uMOBHH TIepion
(rpynenp—iroTuil) 3a Temrepatyp Hiwkue 4 °C 4MCeNbHICTh KIITHH 3HH3HJIACS
0 MiHIMaNbHUX 3Ha4deHb (15-65 Tuc. kn/AM®), 1O BiAMOBiaE MPUPOTHOMY
CE30HHOMY IIUKIY PO3BHUTKY MikpoBogopocteil. [IpoTsroMm mociimKyBaHOTO
nepiogy mokazHukn pH 3amumamics crabimeHumu  (7,5-8,1) 'y Mexax
HOpPMAaTUBHUX MoOKa3HMKIB. OTke, iHTponykoBaHuii mram Chlorella sp., sk i
OIMBIIICTE  3€MIEHUX Ta CHHBO3CJIEHWX BOJOPOCTEH, HaWiHTEHCUBHIIIE
PO3BUBAETHCA 3a Temrieparypu Boau Buiie 20 °C 1 HAWOLIBIINI BIUIMB Ha TXHIiMH
PO3BUTOK Ma€ HaJMIipHWUH BIUTUB OiOTEHHUX eJIEeMEHTIB a3oTy Ta Qocdopy
(Sukhodolska, Hrubinko, 2023; Panasiuk, 2024).

VY TpaBHI cHIOCTepiraaucs BiIHOCHO BUCOKI KOHIICHTpAIlil HITPATHOTO a30Ty
(0,27 mr/am®) Ta momipHi piBHI amoHiitHOTO a30Ty (0,14 MrN/am?) (muB. puc. 1).
[licns mepmoro BHeceHHs mactu Chlorella sp. akTHBHHIA pIiCT XJIOpEH
CYIIPOBO/)KYBaBCsI 3HWKEHHSIM KOHIICHTpAI[iil aMOHIHOTO Ta HITPATHOTO a30Ty.
VY dYepBHI—JHIHI KOHIEHTpPAIis aMOHIHHOTO a30Ty 3alumIajacs CTabuUTFHOO
(0,15-0,22 mMrN/nm?®), piBerp HiTpaTiB 3HH3UBCS 10 0,22—0,25 Mr/am3, 1o Moxe
CBIMUUTH TpO e(EeKTUBHICTh BHUKOPUCTAHHSA MiHEpaTbHUX (QOpPM a30Ty
(bITOTUTAHKTOM.

Bognowac crnocrepiranocs pi3ke 3pocTaHHS KOHIEHTparii oprodocdaris
(0,069 mrP/nmm3®) ta 3aransHoro gocdopy (0,042 mrP/mm3). e sBume Moxe
OyTH 3yMOBIIEHE aKTHBI3aIli€l0 TIPOIIECiB MiHepai3allii OpraHiYHOi PpEYOBHHH Ta
MiIBUIIEHUM BHYTPIIIHIM (QOCHOPHUM HABaHTAKEHHSM, IO XapaKTEpHO LIS
eBTpOo(iKOBaHUX BOJONM y ApYTili MOJOBHHI JiTa. Y 1ed Hepioa iHTCHCHBHE
PO3KJIalaHHs OPraHiYHUX CIIOJIYK CYHPOBODKYEThCS MoOimizaiiero dochopy y
60 ISSN 2413-5984. Algologia. 2026. 36(1)
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JIETKOJOCTYTHI ()OPMHU, AKi MBUAKO AOIYYAOThCS IO O10J0TiYHOTO KPyroooiry
(Paerl et al., 2018; Zhang et al., 2025).

Y BepecHiI KOHIIGHTpalis aMoHiiiHOTO a3oTy 3pocma mo 0,29 mrN/am?®, a
piBeHb opTodocdariB gocsIrHyB MakcuManbHux 3HaueHb (0,112 mrP/mm?). Taka
MUHAMIKa CBIMYUTH TPO aKTHBI3aIlil0 TMpOIeciB MiHepami3alii opraHidHOl
pPEUOBHHU Ta TMOCHJICHHS eBTPOQIKAIIIfHOr0 HaBaHTAKCHHS HAIPHUKIHII
BereTamiifHoro cezony. OTpuUMaHi pe3ylbTaTH Y3TOMKYIOTHCS 3 CYYaCHUMH
VSBICHHSIMHA TIPO CE30HHI KOJMBAHHS OIOTEHHHUX €IIEMEHTIB Yy CTaBOBUX
exocuctemax (Berthold et al., 2017; Paerl et al., 2018).
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Puc. 3. [lunHamika OpraHiYHOrO HABaHTA)KEHHS Ta KOHLEHTpALii PO3YMHEHOrO KHCHIO B

TepHomiNbECEKOMY BICX Y KOHTEKCTI iHTpoaykuii Chlorella sp.

Konmnentpariist po3unHeHoro kucHio ctanoBmia 8,1 mr/am®, XCK — 21 mr
O/am®, a BCK — 2,6 mr O/mm® Ilicnsg mnepmioro eramy anbroJjiizarii
cnocrepiranocs miasumeHHs BCK (2,8 mr O/nm?®) ta HeBenuke 3HMmkeHH XCK
(20 mr O/nm3), 110 CBITYMTH PO AKTUBI3AIII0 OI0JOTIYHUX MPOoILECiB (puc. 3).

VY depBHI KOHIIEHTpaIlis KUCHIO 3pocia a0 9,3 mr/am®, mo BimoOpaxkae
iaTeHcuBHUH porocunTe3. XCK 3anumascs crabinbaum (19-20 mr O/am?), Tomi
sk BCK xonmBaBcs B mexax 2,8-3,0 mr O/nM>®. Y nuIHI KOHIIEHTpAIis KUCHIO
nocsiria nikosux 3Hadenb (11,2—11,3 mr/am®). [pu npomy XCK cranoBus 21—
22 mr O/mM®, a BCK 3amumaBcs BimHOCHO HH3BKHM (2,5-2,7 mMr O/om?), 1mo
CBIJTYUTH PO CTAOUIBHICTh MPOIIECIB CAMOOYHIIICHHS.

Bocenn koHIeHTparisi KUCHIO 3HU3WIacs 1o 7,6 Mr/mM3®, mo BimoOpaxae
caj (OTOCHHTETHYHOI aKTHBHOCTI Ta IMOCWJICHHS NPOIECIiB MiHepamizamii
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opranikn. XCK 3ammmancs crabimpauM (20-21 mr O/mm?), Tomi sk BCK
3MeHIuBCs 10 2,4-2,5 mr O/am>.

Ynpomosx BererarniiiHoro ce3ony 2023 p. Ta 3umoBoro mnepiogy 2023/2024
pp. uucenbHicTh KmiTuH Chlorella sp. y TepHONNBCHKOMY BICX 3MIiHIOBajacs
BIIMOBIMHO 110 TemmeparypHoro pexumy. Ha mowatky BecHm (Oepe3eHb—
KBITEHb) 32 YMOB HU3bKUX Temneparyp Boiau (4—10 °C) 4ucenbHICTh KIITHH
3anumIangacs HEBHCOKOW — y Mexax 12-58 tuc. xi/mM®. I3 mimBuieHHIM
temrepatypu 10 14 °C iXHS YMCeNpHICTh 3pociia 10 72 THC. KII/IM®, a Ticis
MIepIIoro eTamy anbroiizamnii cranoBmia 480 tuc. ki/aM. [loganeine 3pocTaHHs
YUCeIbHOCTI B uepBHi—nwmnHI (620-820 Ttuc. ki/am3) BimOyBajocs Ha T
onrtuManbHUX Temreparyp (20—24 °C) ta crabinpaux 3Ha4ens pH (7,9-8,0), oo
CBIIYUTH MPO CHPHUSITINBI YMOBH JUTIS PO3BUTKY XJIOPEIIH.

[licnst gpyroro eramy ameromizamii uucensHiCTh KIiTHH Chlorella sp.
nocsiraa mikoBoro piBHsA 1 050 Tuc. ki/aM3, Mo MATBEPAKYE PE3YIbTATHBHICTD
THTPOYKIIii.

VY BepecHi criocTepiranocs MocTymoBe 3HWKEHHI YiceIbHOCTI KiiThH (870—
980 Tuc. kn/aM®) Ha Tii 3HIKEHHsS TemnepaTypu Boau a0 20-22 °C. Bocenu
(>KOBTEHB—IIMCTONA) KUTBKICTh KIITHH XJOpenu ckopoTuinacs 10 360—110 Tuc.
KII/IM?, 10 OYJI0 3yMOBJIEHO OXOJOKeHHsAM Bojoimu (12—16 °C). Y 3uMoBwHi
nepion (IrpylIeHb—IIOTHI), 3a Temrepatyp Huwkde 4 °C, YHCEeNbHICTh KIITHUH
3HU3WIACS 10 MiHIMaIbHUX 3Ha4YeHb (15-65 THCc. ki1/aM3), IO BiAOBiZae
MIPUPOTHOMY CE30HHOMY LUKITY PO3BUTKY MIKPOBOZOPOCTEH.

JlocikeHHsT TAKCOHOMIYHOI CTPYKTYPH (iTOIIIAHKTOHY TepHOIiIBCHKOTO
BJICX HE CBiYaTh MpPO 3HAYHI 3MIHM Yy CHIBBIJHONICHHI OCHOBHHUX
TAKCOHOMIYHHMX TPYI BOJOpOCTe BHAciimok BHeceHHs mmramy Chlorella sp.
30kpeMa, MPOCTEKEHI 3MIHU 4YacTKU Bacillariophyta. Ha mouaTky ce30HYy BOHA
craHoBuia 34% 3aranbpHOi 6iomacu, MicHs MEPIIOTO eTaly BHECEHHS XJIOPENH
sam3uaacs g0 18%, a sromom gemo 30imbmmmiacs o 20%. Lle Biamosimae
MIOIIUPEHINA y MPUPOJHUX BOJOWMAX CE30HHIN AWHAMII, XapaKTepHiil s miei
rpynu Bomopocrtedi. Bimmin Chlorophyta nposiBUB TEHACHIIIIO 10 3POCTaHHS
Oiomacu JuIe micis Ipyroro eramy BHECCHHS IITamy XJopeia 0 BOJOHMH (3
34% no 46%), Toxi SK MicJsl MEPIIOTo €Tamy ajabroizaiii HOro YacTka 3pociia
HE3HAYHO, B MEXaX CTaTHCTHYHOI MOXUOKHU (3 32% 10 34%), Mo TakoX MOXKe
OyTH HacIiIKOM TpUPOAHOI 3MiHM B pe3yJbTaTi CE30HHOI AMHAMKH. YacTka
Binminy Cyanobacteria 301nbmmnacs micis IEPHIOrO eTanmy BHECEHHS OiomMach
mramy 3 18% mo 28%, a il 3meHmeHHs 10 16% crocrepiraaocs JIMIIE Micius
JIpyroro eramy anbrojizamii. [HIII Tpynmu 3anmmanvcs BiTHOCHO CTalUMH.
Yactka Euglenophyceae ta Cryptophyceae He3HaUYHO KonmBayiacsa (B Mekax 6—
8% Tta 4-6% BignoBigHO), wactka Dinophyceae, Chrysophyceae Ta
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Xanthophyceae ne mnepeBuinyBana 3% 1 HNPOTArOM JOCHIIKyBaHOTO MHEPioLy
3ajMIIanacs He3MIHHOIO.

BucHoBku

Brepiie mpoBeieHO anbroizaifito JUISTHKH TepHOMUIBCHKOTO BACX MUISIXOM
BHeceHHS iHOKymsara tramy Chlorella sp. y TtpaBHi Ta cepmai 1923 p.
PesynbTaTti mociikeHb 3aCBiqUMIIA aKTHBHUH PICT IHTPOAYKOBAHOTO IITaMy B
NPUPOJHUAX YMOBAX MPOTATOM BCHOTO BeretauiitHoro mepioxay. IIpore cyTreBux
3MiH TaKCOHOMIYHOI CTPYKTYpH (ITOIUTAaHKTOHY HE BHUsBIEHO. JlociimkeHo
IUHAMIKy gucensHoCTI KiiTuH Chlorella sp., mo KopeoBaia 3 TeMIepaTypHIM
PEKUMOM BOJIOMMHU. MakCHMaNbHI MOKa3HUKH POCTy (DiKCyBallUCs BIITKY, TOI
SK OCIHHE Ta 3UMOBE 3HIDKCHHS TEMIIEPAaTypH BOAW 3YMOBIIIOBAJIO ITOCTYIIOBE
3HIDKEHHSI YUCEIIBHOCTI KIIITUH. AKTHBHMU picT mTamy Chlorella sp. mO3UTUBHO
BIUTMBaB Ha KHCHEBUI PEXHMM, 3a0€3MeUyroull HAaCHYEHHSM BOAM KUCHEM Yy
JITHIN TIepiof], TAKMM YHMHOM MiATPUMYIOUYH MPOIECH caMOOYHIIeHHs. BogHouac
criocTepiranocsi 3Ha4YHe 3MEHIICHHST KOHICHTpallii a30THUX CHOJYK, Meperycim
HITpaTiB Ta TMOKpalleHHS T[OKa3HWKIB SKOCTI Boau. Hanpukinoi JiTa
BiIMidamacss CTHUMYJISIMisl HakomwyeHHs QocdariB, [0 CBITYUTH MPO
AKTHUBI3ali0 OIOreOXIMIYHMX MPOIECIB y BojokMi. OTpuMaHi pe3yJbTaTu
BKa3ylOTh Ha TIOTEHIIHHI MOXJIHMBOCTI BUKOPUCTaHHA METONY IHTPOMYKII
Chlorella sp. sik 61010TiYHOr0 3ac00y 3MEHIIICHHS aHTPOIOTEHHOI'0 HaBaHTa-
SKEHHS BOIOIM.

JOTPUMAHHS ETUMHUX HOPM
ABTOpH MOBIJOMIISIOTE MPO BiACYTHICTH Oy Ib-IKOTO KOHQIIKTY iHTEpECiB.
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The experience of algolization of the Ternopil reservoir (Ternopil Region, Ukraine)

The article presents the first results of a study of the impact of algolization of the Ternopil

reservoir by the Chlorella sp. microalgae strain, which was carried out in two stages in 2023. The

ISSN 2413-5984. Anveonozis. 2026. 36(1) 65



I'.B. Ysanwx, B.B. I pybinko

introduction of chlorella was carried out by inoculum application in May and August.
The dynamics of the abundance of Chlorella sp., which correlated with the temperature regime,
has been studied. However, no clear impact on the taxonomic structure of phytoplankton has been
noted. A decrease in the proportion of Cyanobacteria was noted at the second stage of algolization
of the reservoir. Sustainable development of Chlorella sp. throughout the study period with
maximum abundance rates in the period between two stages of algolization was established. At the
same time, there was a decrease in the concentration of nitrates, an increase in the level of
dissolved oxygen and an improvement in water quality indicators. The obtained results indicate the
potential possibility of using the method of introduction of Chlorella sp. as a biological means of

reducing the eutrophication load of water bodies.

Keywords: anthropogenic press, chemical composition of water, eutrophication, microalgae,

bioremediation, Chlorella sp. strain, algolization, Ternopil reservoir
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