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MiBaeHHa Mmexa nowunpeHHsa puci (Lynx lynx) y NogHinpoB’t:
chakTOpM CNPUAHHA Ta OOMEeXeHHsA
I. 3aropoaHtok, O. Hikonanvyk

MpeacraBneHo aHani3 niBaAeHHOI Mexi nowwmpeHHst puci y MNoaHinpor'l, Ha ainaHui Big XXutomupa oo HikvHa, To6TO Ha
BIOTUHKY YKpaiHCbKOI YacTvHm [onicca, Bigomoi sk MpuaHinposcbke Moniccs. Ller paoH € 30HOK NpUPOAHOro pocTy
YMCEMNBHOCTI | PO3LWMPEHHS apeany Buay i SiBMse co6o0 BaXKMUBY MOAENb AN aHanidy noTeHuiany BuAiB-iHaMKaTopis
[Monicbkoi NPUMPOAHOT 30HN A0 BIOHOBIEHHS X KONMULLHLOI MPUCYTHOCTI i poni y dhayHICTUYHUX yrpynoBaHHax [loniccs.
3aranom niBOeHHy CMyry MOLIMPEHHS pWUCi B perioHi onmcaHo 3a 17 MicLe3HaXOMKEHHSAMK, OinbLUiCTb 3 AKMX €
HanniBAEHHILUMMKW AN BCbOrO MONICbKOrO CerMeHTy reorpadivyHoro apearny puci B Mexax YkpaiHu. Bci Touku BUSIBNEHHA
BuY, LLIO OKPECTIO0Th NIBAEHHY CMYTy MOro NOLUMPEHHS, CTOCYHOTLCA AINAHOK, Ae pucb He Byna Bigoma paHiwe. [lo aHanisy
BKIHOYEHO TiMbKW AaHi Npo 3Haxigku Bugy B ocTaHHi 10—-15 pokis, i BCi nogibHi MapriHanbHi 3Haxigkn no cyTi i € HOBUMM, He
AasHiwmmm 3a 2010-2020-Ti poku. Lle ctano Hacnigkom HapoCTaHHA YMCEnbHOCTI MONICHKOI NonynsAuii i 3aceigyye npouec
PO3LIMPEHHsT BUOOBOTO apeany y perioHi. Po3rnsaHyTo daktopy OOMEXEeHHS i CMPUSHHA POCTY YMCENbHOCTI nonynauji i
€eKcnaHcii B1uay Ha HOBI AinsHKX. KrtoyoBUMKM € Tpy hakTopu CMpUSIHHS, Cepes, SKMX pO3BUTOK KOPMOBOT 6a3u, 3MEHLLIEHHSI
@HTPOMOrEHHOTo MPECy i HAsIBHICTb NPUPOAHMX EKOKOPUZAOPIB 3 MOTY>KHUMW NPUPOAHMMU siapaMuy nroweto 1-2 Tuc. ra.
BaxnmBum chakTopom MonynsuiiHoro pocTy i po3ceneHHst puci ctana Bucoka (BiZHOBMEHa) YMCENbHICTb BUAIB, sKi €
NoTEHLiHMMKN 00’eKTaMmn MONOBaHHS puci, nepegycim capH i ceuHe. OgHUM i3 MyCKOBUX MeEXaHi3MiB BigHOBIEHHS
reorpadiyHmx apeanis NOMiCbKMX BUAIB BENMKOPO3MIPHUX CCaBLIiB, 30KpEMa M pUCi, CTanu CyTTEBI 3MiHW aHTPOMOreHHOro
HaBaHTaXKeHHSA Ha NpupoaHi komnnekeu LieHtpansHoro Moniccs, cyTTeBe 3MEHLLEHHS rOCNOAAPCHKOI AiANbHOCTI | (hakTuyHe
NPUNMHEHHS NONoBaHb (MEBHOK MIPOK i BpakoHbEPCTBa), YOMY MO CyTi CpUSnK i HasBHICTE YOPHOBUNLCLKOI 30HU
BilYY>KEHHS, | BOEHHUI CTaH B YKpaiHi, i MOCUNEHWN Y 3B’A3Ky 3 HAM KOHTPOIb NPUKOPOOHHUX PANOHIB, @ TAKOX CYTTEBI
obmexeHHst Byab-aKoi  AiAnbHOCTI nogert y nicoBux MacvBax. [lpu 36epexeHHi MOTOYHMX MiHIManbHUX piBHIB
aHTPOMNOreHHOro HaBaHTaXEHHS Ha NPUPOOHI KOMMMEKCK perioHy BUA MOXe NPOCYHYTUCS Ha MiBAeHb we Ha 50—70 km.

KnrouoBi cnoBa: puck espasilicbka, MeXi nowupeHHs, eKkcracii, npupodHa 30HanbHicmb, 6ioeeoepadbis YkpaiHu

LYumyeaHHsi: 3azopodHiok I., Hikonatuyk O. lNiedeHHa mexa nowupeHHs1 puci (Lynx lynx) y ModHinposT: gpakmopu
CripusiHHa ma obmexeHHs. BicHuk Xapkiecbko2o HayioHanbHo20 yHigepcumemy imeHi B.H. Kapasina. Cepis
«bionoeais», 2025, 45, 6—13. https://doi.org/10.26565/2075-5457-2025-45-1
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BeTtyn

Pucb eBpasiicbka (Lynx lynx Linnaeus, 1758) — oauH 3i 3HaKoBMX BUAIB, SKAA € He TiNbKK
NPMKpPacoto NONiCbKOT NPUPOAM | OAHWUM 3 BUCOKOpPapUTETHUX BMAIB EBPOMENCHKOT hayHK, ane n emornemoto
BCiX BMAaHb YKpaiHCbKOro TepionoriyHoro TtoBapuctBa HAH VYkpaiHu. Lle He npocTto iHgukatop
GioreorpadiyHoi 30HM, LUe iHAMKATOP He3anWMaHOCTi MPUPOAM i WaHOGNMBOro CTaBMEHHS OO Hei BCiX
KopucTyBauiB npupogHummn pecypcamu. lNicns nepiogy 3HayHOI Ta TpuBanoi genpecii nonynauii no Bcin
YKpaiHi uen Bug XwXnx BiOHOBIHOE CBOK YMCENbHICTb i CBi apearn, 3okpema 1 y LleHTpanbHomy Ta
CxigHomy Monicci (PKuna, 1999, 2012, 2021; Gashchak et al., 2022).

Ha cborogHi cdopmyBanacs impoka cmyra noLVpPeHHst BUAY B YKpaiHCbKiA YacTuHi Moniccs, wo
XapaKTepusyeTbesa KinbkoMa ocobnueocTsamu (3aropogHiok, PisyH, 2022): 1) KOHUeHTpauieto BinblocTi
3HaxigoK y Hambinbl MiBHIYHMX NPUKOPAOHHUX (MO CYTi BaXKOAOCTYMHUX AONs TOAEN) panoHax,
2) CyTTEBMM PO3MUBAHHSAM Y MPOCTOPi NYyCTOTM 3HAXigOK Yy HambinbLl NiBAEHHUX MiCLE3HAXOMKEHHSX,
3) HapoCTaHHsIM [0 Kpatlo apearny 4YacTku peecTpauii 3armbnmx TBapuH.

© 3aropogHtok |., Hikonanuyk O., 2025 ‘ @ @




I. Zagorodniuk, O. Nikolaichuk

I. 3aropogHtok, O. Hikonanuyk

Bce ue BaxknuBo 3 ornsigy Ha Kinbka noe’sa3aHunx npoueciB 6ioreorpadivHoro umkny. Cepep HUX —
nepesipka ctanocTi niBaeHHoi Mexi lNMonicca 3a gaHuMM Npo iHOUKATOPHI BUAKN, cepen sKuX i puUcb, WO
BiQHOBIIOE CBill apear; aHarni3 TeMiB BiOHOBMEHHS apearny LM XMKakoM 3 OLiHKOK 00CcAriB NpUpOAHMX
abo KBasinpMpoOHWX AiNSAHOK, SKi MOXyTb BYTW KOMOHI30BaHI B NpoLeci BiQHOBNEHHS apearny; BUABIEHHS
3aKOHOMIPHOCTEN pO3CEeNieHHS, BKITHOYHO 3 MOCNIAOBHICTIO | TepMiHaMM NOSIBU CaMOTHIX CaMLiB-MirpaHTiB,
CaMOK, FOTOBUX 4O PO3MHOXEHHSA Ta CiIMEMHUX rpyn; aHarni3 nposiBiB NOMIPHOI CMHaAHTpOMI3aLii Xmxakis B
ymoBax ypbaHisauii perioHy i oparmeHTauii TepuTopii.

MeTa ui€ei npaui — okpecnuTn cyvacHy niBAeHHY MeXy NOLUMPEHHS pUCi eBpasinicbkol y MNogHinpos’i
Ta npoaHanisyBatu paktopu ii hOpMyBaHHS!, BKIMOYHO 3 OLLIHKOK HAMpsIMKIB | TeMNiB pO3CENeHHst Buay Ta
nepcnekTue ctabinizauii Mex Noro NOLNPEHHS B PETIOHi.

Ornag mapriHanbHUX 3HaxigoK

B ocHoBy uboro gopobky noknageHo crtaTTio «Pucb eBpasiiicbka B YKpaiHcbkomy [lomicci:
OioreorpadiuHnin aHani3» (3aropoaHtok, PisyH, 2022), B sKin mogaHO kagacTpu 3HaXigok, BigomMux Ha
2020 p. (puc. 1). Taki gaHi JOMOBHEHO i YTOMHEHO, NPWU LUMTYBaHHI 3ragaHoi npaui BUKOPUCTAHO akpOHiM
«(ZR22)». Ha ocHoBi BCix AOCTYNMHUX AaHux copmoBaHO BUOIpKY MiCLe3HaxomKeHb, Wo € HanbinbL
BigAiNeHnMK Big OCHOBHOrO apearny, To6To HanbinbLL NiBOEHHUMMU.

YKutomupceka o6n. (na. cx., # 1-7): e Kopoctuwwiscekuin p-H, okon. c. OcukoBuid Koneupb i pabiska, 02.2011,
3006yTo 1 ek3., gk Tpodpen, NoBia. NpauiBHUKIB M1cnmnBcbKkoro ToBapuctea (Becenbcbkuit, 2018; ocob. nosia.);
e KopocTuuwiBCcbkuin nic, ng. cx., noctinHo 3 2010-2012, camuj-oguHakn i napu (gaHi 1. TNeyeHioka);
e KopocTuuis, nicoBui macume Ha cx., «3 6nusbko 2000 i gani cnoyaTtky camui, 3rogoM napu i kybnarbca»
(M. NMeyveHtok, ocob. nosig.); e KopocTuwiscbkuii nicoBuin macus (ueHTp) [Te came] (ibid.); e Pagomuwine,
CX. oKon., nicoBuii macus [Te came] (ibid.); e Pagomuwnbcbknid nicoBmin Macus (LEeHTp i cxig), B 6ik ToscTe i
Tabopue [Te came] (ibid.); ¢ Pagomuiinbceknii nicoBun macus, 6nmxde oo bpycunosa, HeaBHiln BceneHewb
3 6oky Pagomuwuns (ibid.).

Kviscbka 06n. (npaBobepexcks, # 8—10): @ ByyaHCbkui p-H, Ha MH. Big cT. CnapTak (Toyka Ha mani Ha [NoTaLwuHi),
3 kiHua 2019 go 2021 p., AaHi Big erepis (C. XXuna, ocob. nosia.) (ZR22). e MakapiBcbkuii p-H, OKO. 4Aa4YHOro
cenvuwa «[danbHi cagn», 50.555569, 29.926197, 27.09.2025, npsiMe CnocTepeXeHHs Ha okonwuui cenuia (aaHi
O. Hikonaiyyka). e Buwropoacbkuit (kon. Oumepcbkuii) p-H, c. Abpamiska, 12.02.2011, 1 ek3. B kon. HHIMM,
leg. J1. WeByeHko (LLeB4yeHko, 2007) (ZR22).

Kvicbka obn. (niBobepexoks, # 11-13): e Buwropoacbkun p-H, mixpivyys OHinpa i [ecHun, mix cc. XoTaHiBKa i
JlebepiBka, cocHsik, 2 juv. (?), Ha gepeBi, ociHb 6n. 2010-2011 p. (O. lN'opgoBcbkuiA, 0cob. nosia.) (ZR22);
e Buwropoacekun p-H, Buwe-[ly6euarcbke JIT (Touka Ha mani Ha Buwa [ly6euHs), 2005-2008 pp., perynspHo
3ycTpivi 1 ocobunm (Carangak, 2009)'; e Buwropoacbkuin p-H, okon. c. HwxHs Jy6euns, nicrocn, 3mobyTo
6pakoHbepaMu B ce30H nontoBaHHsA, 61n. 2012 p., nosia. Ta poTo 3i BnonboBaHuM 3Bipom Big MucnueLis (ZR22).

YepHiriscbka 06n. (# 14-17): e KoptokiBCbkuii p-H (kon. BobpoBuubknii p-H), okon. c. bpaHnmud, HiknHcbkuin
aepxnicrocn, KonspkuHcbke nicHMUTBO (Ha cx. Big c. bpaHwuus), opieHtoBHO 50.82984, 31.31041, 04.2015,
pewTku puci y kB. 3 (gaHi O. BobneHka) (ZR22); e Tam camo, KonskmnHecbke nicHmuTeo, 6n. 2010-2011 pp.,
3006yTo camky 3 mansm (A. Caravgak, oaHi Big mucnusuis) (us poboTta),  Tam camo, nicHuuTBO, 6Nn. 2015—
2016 pp., Nnec Ha BWryni BunsakaB pucb, NpsiMe cnoctepexeHHs (A. Carangak, ocob. noBia. 3a faHWMKM Big,
6rmn3bknx) (ua poboTa); e HixxuHcbkmn p-H (kon. Bobposuupknia), okor. c. Kobuxkya, KobnxyaHcbke NiCHALTBO,
2014-2015 pp., nooauHoki 3ycTpidi 3sipa (gaHi O. BobneHka?) (ZR22).

Okpemo npo HawHOoBIWY 1 HauniBoeHHiwy Touky Ha KuiBwwuHi (Ne 9). Pucb Tam ogHo3Ha4yHO
ineHTndikoBaHa 611. 25 cepnHsa 2025 p. y 20 M Big Mexi faqyHoro cenuiia, Heganeko Big aBTO3YNUHKK: 3Bip
XMBMBCA Ha CMITHUKY (TyOu He TiNbKM Aa4YHWKK, ane W censHu 3BO3ATb Bigxoau) i Moro B geTansax
cnoctepiras konera (O. Hiueubknin), Hagseuip, 6n. 17:45, konu BiH AWoB 3 aBTobyCca A0 cenuiua.

Konera sicHo onncaB BCi 5 NonNboOBMX 03HaK: PO3Mip 3 HEBENWKOroO Nca, BUCOKa 1 KOpOoTKa CTaTypa, YiTKi KUTuui

Ha ByXxax, Kyumi XBiCT, pyOun TOH XyTpa, BMpasHa nnaAMUCTICTb. Micna uboro BiH 3auikaBUMBCH, YN HE PUCI

HanexaTb 3BYKW, SKi BiH He pa3 4yB, i MO 3anucax Ha BianosigHWX caiTtax (Hanp., https://xeno-canto.org)

BMEBHMUBCA B TOMY. Te came niaTBepaunu 1 cycigun. 3sip 3'asuscsa 6n. 2020 p. («konm ByB KOBIg»), i HAaNEBHO

XVBe B CaMOMYy CeruLli, B MOro 3aHeabaHin YacTuHi, Ha ogHomy 3 ropuvw,. Cenuvue BigAineHo Big BenvKoro

NiCOBOro MacuBy KiJIlOMETPOBOK CMYrO pinni, ane Ao HbOro Ha AinsHui, e XoauTb aBTobyC i 3HaxoaaTbCA

CMITHWUKK, nae nicocmyra. HaneBHO, cenuile 3Bip cnpuiMae Sk Okpemuin «nicoBun» macus. Llle oaHieto

" MepsuHHOIO € ny6rikauis 2000 p. B 0aHOMY 3i CTYAEHTCKMX 36ipHUKIB, Bif sIKOi 3Gepircs nuwe BuxiaHui doaiin 3 Hassoto «OcobmBoCTi
ekororii puci (Lynx lynx L.) Y YepHiricbkomy lMonicci»; Ui AaHi 3rogom BigTBOpeHo y 36ipHuKy 2009 p., 3aUMTOBaHO TyT.

2 BigomocrTi, nosHaueHi sk «gaHi O. BobneHka», noxoaaTb Big Moro y4uHis; 3 nucta 16.08.2016: «lHdopmauis no HikuHcbkoMy
aepxnicrocny — Big MucnmBcTBo3HaBLUst uboro AN O. A. OrieHkay.
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BaXXIIMBOIO AEeTanmo € Te, WO B CenuLli BCi Li poku 3HUKatoTb koTn, 20—30 3a pik, Yyoro paHiwe He 6yno, i BCi
BMEBHEHI, WO X NOMoe pUChb. HacTo 3HMKae i nTuus.

Omxe, mMaemMo 17 akTU4YHUX MiCLEe3HaXOMKEeHb, $IKi OKPECMOTb Hanbinblw NiBOEHHI MeXi
nowmpeHHs puci y MNogHinpos’i, Ha ainaHui Big XKutommnpa oo HikuHa (puc. 2). BigctaHi Mixk HUMMK 3HAYHI —

Q old
A new killed

R\ - " ) Q new alive
o)

Puc. 1. 3aranbHa cxema nowMpeHHs puci Ha TepuTopii YKkpaiHcbkoro Moniccsa 3a ornagom 2022 p.
(BaropogHiok, PisyH, 2022). 3eneHa niHia — niBgeHHa mexa [lonicca 3a 3aranbHONPUAHATMMM

GioreorpadiyHummn cxemamm. MNpamMOKyTHUK — pparmeHT, geTanbHO nNpoaHanisoBaHWi y Ui npaui (pwc.
2). PisHumu 3Ha4ykamu nokasaHO Tpw KaTeropii peecTpadin: ctapi (o), HOBI 3 3armbnumn TBapuHamu (A),
HOBI Ha OCHOBI MPWXUTTEBMX peecTpauin (o).

Fig. 1. General distribution pattern of the lynx in the Ukrainian Polissia region according to the 2022
review (Zagorodniuk, Rizun, 2022). The green line is the southern border of Polissia according to generally
accepted biogeographical schemes. The rectangle is a fragment analysed in detail in this work (Fig. 2).
Different symbols indicate three categories of records: old (o), new records of dead animals (A), and new
records of live animals (o).

oKorosten'
KopocTeHb

¥, E8 ((@G

Irshans’k Mans

IpwaHcbk o

roshiv i

astomel’
owis oomenb

. ; Brovary
Rac yshl X = I
Chernyakhiv erAuln., Ipnitb eKy'V Bposapu
H1epHAXIB - EZI# Bilogorodka,, Kuis_
binoropoaka > c’Boryspll‘
Brusyliv bBopucninb Eirez3an‘
Bpycunie pCSatp
o Vasylkiv { MO;
Bacunbkis
|M21 ] Fastiv Pereiaslav
Andrushivka ©dacrie Mepescnag

AHapywiBka

Puc. 2. Hanbinbw niBaeHHi 3Haxiaku puci y MoaHinpor’i (KniBcbka i cymixkHi pannoHu XXutommpcbkoi
n YepHiriBcbkoi 061n.). Homepu MmicuesHaxomkeHb BignoBigawTb HaBeaeHUM y TekcTi. O4eBnaHo, Lo
«BiKHO» MiX nyHkTamu 13 Ta 16 mae G6yTu 3anoBHeHUM (3aniccs), i BiACYTHICTb TaM MO3HAYkU € nuile
crnpaBoto yacy. 3eneHa niHis — NMMOBIpHa NiBAEHHa MeXa NOLUMPEHHS BUAY B PErioHi.

Fig. 2. The southernmost records of lynx in the Middle Dnipro region (Kyiv and adjacent areas of
Zhytomyr and Chernihiv oblasts). The location numbers correspond to those given in the text. Obviously,
the ‘window’ between points 13 and 16 should be filled in (Zalissia), and the absence of a mark there is only
a matter of time. The green line indicates the probable southern limit of the species' distribution in the region.
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I. Zagorodniuk, O. Nikolaichuk n

I. 3aropogHtok, O. Hikonanuyk

B cepeaHboMy 6mm3bko 20-30 KM, IO BM3HAYAETLCS OCTPIBHMM XapakTepom Oinbll MiBOEHHUX FiCOBUX
MacuBiB. Yepes Lie HiKoro NpsiMoro 3B’si3Ky MK HUMKM HEMAE, | BCi BOHM € MOXiAHUMMW Big OCHOBHOIO GinbLu
niBHiYHOro apeany. PakTMYHO BCi Taki MICLE3HaXOMKEHHs] — i30MATWN, OO SKUX OKPEeMi OCOOMHWM MPOHUKITN
3aBASKM MirpaLiHin akTMBHOCTI, Ta, UMOBIPHO, Jarneko He B YCiX BUnaakax TaMm chopMOBaHi NonynsiLinHi rpynu.

3aranbHa xapakTepucTuka mexi apeany

IcHye pekinbka gakTopiB, WO MOXyTb obMexyBaTu apean BuAy 3 NiBOHA; nonepegHin aHanis ix
npeacTaBneHo padiwe (3aropoaHiok, PizyH, 2022). [1o aHani3y BKMOYEHO TiNbKW AaHi Npo 3Haxigkn Buay
B ocTaHHi 10-15 pokiB, NpoTe BaXNMBO MiOKPECANTW, WO BCi BOHU € HOBUMM, HaWNIBAEHHILLMMU, LLO
CBiQ4YNTb NPO pPO3CEeNeHHs BMAY | MPOCYBaHHA MeXi Ha NiBAEHb.

IHWKMMKM crioBamuK, Mae Micue AMHaMiKa Mex apearny, npyu ToMy LS AMHamika nge y 3BOPOTHOMY
HanpsiMKy BiOHOCHO 6Garatbox iHWKux 6ioreorpadiyHmMx npoueciB, siki BU3HA4YarTbCcA rrnobanbHMMU
KNiMaTMYHUMKM 3MiHamK B Bik NOTENMiHHS i, BignoBigHO, 3MiLLEHHS MEX MOLUMPEHHS BUAIB | MEX NPUPOAHNX
30H Ha MiBHiY. Y BMMAgKy 3 pUCClo MaeMO 3BOPOTHY TEHAEHLLIO, L0 BaXNMBO NpoaHarnisysaTu.

Hacamnepea, Takuii npoLec mMae CBigunTy Npo PO3LLUMPEHHSA apearny, ke Mae TIyMavuTuCs He SIK
eKcnaHcii Ha HOBI TEpUTOPIi, @ AK BIAHOBMNEHHSA KOMMUCb BTPaYeHUX MOro YacTuH. Y LiNoMy MOXXHa roBOpUTH,
LLIO BCT@HOBMEHa TyT Mexa apeany Bianosigae TpaguuinHuMm yaBrneHHsaM npo Mexi Monicea n licocteny
(Hanp., WapnemaHb, 1937; Lepbak, 1988). Y skocTi isudHoro Bap’epy BiAHOBMEHHSA apeany puci
npunyckanaca mepexa Hanbinblwmx aBToTpac 3 BiAMOBIAHOK NPUOOPOXHBOK IHPPACTPYKTYPOH i
yncneHHumun cenuwammn (3aropogHiok, PisyH, 2022). Hapasi oyeBnaHO, WO uen HenpupogHwui Gap’ep
NnoJonaHo, i, OTKe, MeXa He € yCTaneHolo, i pUcb NPOAOBXYE PO3CENEHHS Ha MIBAEHb.

AHani3 mexi n dpakTopiB ii (popmMyBaHHA

BaxxnnBo po3rnagatu Aekinbka haktopiB CNpUSHHA | NpoTuAii po3ceneHHio. Y pesisil 2022 p. Takmnx
BM3HABAIoCs Tpu, Mpu TOMy BCi BOHWM Mornu 6yt doaktopamu npotuaii (3aropogHiok, PisyH, 2022):

(1) manuii noTeHuian po3ceneHHst Yepes Manui NPUpPICT i HU3bKy QUCMEPCIto;

(2) 3HayHy rocnogapcbKy OCBOEHICTb i (PparMeHTOBaHICTb NPUPOLHNX KOMMIEKCIB Ha niBaHi MNoniccs
(BKMIOYHO 3 OBMEXEHHSAM noLmpeHHs asTowwnsaxom MO7);

(3) HM3bKY KOPMHICTb yrigb i BENMKMI NPeC Ha « MUCMMBCBLKY» hayHy.

lMpoTe npouec HapOCTaHHSA YUCENBbHOCTI i 36iNbLUEHHA MeX MOLUMPEHHS TPUBAE, WO [03BOMSE
roBOPUTU He I1Le NpOo BiAHOBIEHHA apeany Ha OHi LMX MNOTYXHUX DaKTOpiB CTPUMYBaHHS, arne n npo
dakTopu cnpusiHHsA. Takumu €:

(1) nosiBa NOTYyXHOT KOPMOBOT 6a3n BHACMIAOK PO3BUTKY MepeXi MUCITMBCBKMX FOCNOAApPCTB i HaBiTb
3anoBigHNX TepuTopii. TyT, NPU HAsBHOCTI MILHMX MONYNSALUIA CapHU i CBUHI, pUCb 3'ABNAETLCA HaBiTb
paHille BOBKa, cnoyaTKy camui-mMirpaHTu, NoTiM CaMmKW i, HapeLwTi, BUBOAKW. Takui npouec BigMiYeHW no
BCbOMY perioHy AOCniaKeHHs. PuUcb AOyxe LWBMAKO 3'ABNAETLCA Y KOPMHUX MiCUSX, MONPU «BU3HAHY»
TepuTopianbHy KOHCEPBATUBHICTb;

2) HasABHICTb BENUKMX, NnoLleto noHag 1-2 Tuc. ra, QinsHoK 3 BUCOKMMU GoHiTeTamm (1-3), ki €
NPOAOBXEHHAM MepexXi 30HU CyuinbHUX AepeBocTaHiB [lonicca i oTpumyloTb 3aolwiaanuei dopmu
nicorocnofapitoBaHHa  4Yepe3  OTPMMaHHA  CcTaTyCcy MPUPOAHO-3anoBigHMX  TepuTopin  (HaBiTb
HW3bKOPAHIroBUX 3aka3HWKiB) ab0 MUCNUBCLKMX Yrifb, iHKOMWU N eniTHUX, Ha SIKMX PpoBOTU 3 BUPOLLYBaHHS
nicy nig pybky nepectaoTb OyTn ocHoBHOW 3agadeto. Y 2000-x pokax Len npouec HabyB BMPa3HUX
MacLTabiB, WO cnpuano hopMyBaHHIO sik baraToi KopMoBOI 6a3u, Tak i BaXKMBUX OCENULL, OIS XVXKKUX;

3) KOHirypauis npupoaHNX eKoKopuaopiB y340BX Mepexi Manux piyvok, Wo CTikaloTb Ha MiBHIY, Y
©aceliH pidkm Mpun’'aTb, 3BiOKN NPUPOOHNM LUIIAXOM MOXE NTU Ta e PO3CENIeHHS XmKaka 3a rpagieHTaMmu
MOro NonynsAuifHOI LWiNbHOCTI W AOCTYNHOI KOPMOBOi 6a3n, a TakoX NpuaaTHUX, BENUKUX 3a MITOLLED
ocenuu,. Taknin BapiaHT eKkoMepexi BUSBMBCSA OLHMM i3 HaMKpalwmx akTopiB crnpsMoBaHOi aucnepcii
nNpUpoCTy nonynsuii (Hacamnepen, MONOAHSIKA | XONOCTMX caMLiB) Ha NiBAEHb | POPMyBaHHSA rpadieHTiB i
XBWIb eKCNaHcii Buay B HaNpsIMKy 3 NiBHIYHMX 00 NiBOeHHUX panoHiB [Noniccs.

OpHoyacHo 3aranbHUM MOTYXHUM hbakTopom cTabinisauii nonynsauin i CNPUSHHA IXHBOMY POCTY
cTanu nogii octaHHix 10—12 pokiB, O CIPOBOKYBasu HOBI PEXNMY MPUPOAOKOPUCTYBAHHS B YMOBAX BilHW.
CrtaBcst 3Ha4YHUI cnag aKTMBHOCTI SK NigMPUEMCTB JICOBOrO M CiNlbCbKOro rocnogapcTea, Tak i MiCLieBoro
HaceneHHs y NPUPOAHUX MiCLE3HaXOMKEHHSX; NPUMMHEHO BCi popMU NontoBaHHS (BKI. 1 BpakOHbEPCHKE);
Biabynocsa 3aTyxaHHs GaraTbOX MPOEKTIB 3 OCBOEHHS MPUPOOHWUX AINSAHOK (PO30optoBaHHS, 3abynoBwu,
nepeTBOPEHHS Ha MiCOBI NnaHTauii). Ak Hacnigok, YacTka Mano nNopyLleHnx abo 1 Takux, Lo Nepenwnn y
npoLec BiQHOBMNEHHS, AINSHOK novana 3pocTaTu, a 3aranbHWii aHTPOMOreHHW npec Ha MpUPOaHI
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KOMMNIieKcH 3meHLnBCS. Bee Le cnpusaTnvMBo NO3HAYMIOCs Ha CTaHi hayHICTUYHUX YrpynoBaHb, 30Kkpema 1
Ha nNonynsuisx puci.

WWoao anHamikm Mmex apeany

OueBnaHMM € hakT, AkoMy H6araTo XTO Le HeaBHO BNaLUTOBYBaB CNPOTMB — MeXi NPUPOAHNX 30H
i TUNOBUX ANSA HUX BUAIB POCNUH | TBApuH NepebyBatoTb B MOCTINHIA ANHaMIL. | HUHI oueBUaHUIA chakTop
rnobanbHUX KriMaTMYHUX 3MiH (BriacHe, MOTOYHOI a3 NOTenniHHg), Wo Beae A0 Aepani Ginblioro
3MiLlLEHHS Ha NiBHIY 6araTbOX NPUPOOHUX MEX, HE € EOVUHUM.

WMomy npoTugie iHWKi akTop — NpUpPOAHe BiAHOBMEHHA apeanis TUX TWNIB YrpynoBaHb i TUX
iHOMKaTOPHMX BUAIB, siKi Oy 3aTUCHYTI B €KOMOTiYHI reTTO NIANHOL, ii FOCNOAapPChKO AiNbHICTI0, TO6TO
CYMHO3BICHUM | Takmm cpopmarnbHO narigHMM «aHTponoreHHMM dakTopoM». Ha Hawmx odyax Bigdyscs
peHecaHc noricbkoi dayHu B YopHOOMNbCBKIN 30Hi, Ae, MONpW XaxnuMBi Hacnigkym TexHokaTacTpodu,
npupoda Bigpogunacs. Mu nobauunu 3pocTaHHa nonynsauin 6aratbox nNiCOBMX BUAIB, BKMAOYHO 3
BiQHOBMNEHHAM 3HUKITUX Y «40YOPHOOMIBLCLKY» enoxy MOoiCbKMX NOMynsiuid BENMKUX 3BipiB — BegMeast
(Gashchak et al., 2016; XXuna, 2024), puci (Knna, 2021; Gashchak et al., 2022), a TakoX 3Ha4HWIA piCT
nonynauii oneHa (XKuna, 2022; Zagorodniuk, 2022) Ta 3aranom HapoCTaHHS PACHOTU MakpoTepiodayHwu,
Lo chikcytoTb i npaMi gaHi, i potonactkm (Mawak ta iH., 2006; Mawak, 2008; BuwHeBcbkmi, 2021; Gashchak
et al., 2024).

Take nonynsuiiHe 3pocTaHHA YMcenbHOCTI baraTbox BUAIB, L0 NO CyTi CTano npouecoMm BiAHOBMEHHS
BaraTbOx BUAiB, HAATO NPEACTaBHWKIB MakpoTepiodayHn, 06epHynocs i MOMITHUM PO3LLMPEHHSAM apeanis
GaraTbox 3 HMX. [loTenep «CBKUMU» BUIMNSAAA0Tb Neplui peectpauii puci y 2003—2005 p. y Mixpidyi JHinpa
i OecHun (Carangak, 2009), a Takox Ha ManuHWuHI Ta B BopogsaHcbkomy panoHi KuiBwmHu (3aropoaHtiok,
PisyH, 2022), npoTe Bua «pyxaetbeay» gani (usa pobota). Takmm edpekT BigpomKeHHs npupoau, nonpwu Gigy,
MOXHa Ha3BaTU «4YOPHOOWMBLCBKMMY: Ppi3Ke 3MEHLUEHHS aHTPOMOrEHHOr0 HaBaHTaXEHHSI (BKMOYHO 3
MOMIOBaHHAM), @ B 3HAYHI YacTUHi BMNaAKiB i NMPUNMHEHHS Oyab-SIKOi 3HAYMMOI LiSINbHOCTI YM HaBiTb
MPUCYTHOCTI NIOOUHM CTae NO3UTUBOM AN1S Npupoawn. | Taki 3MiHW Yy NpUPOOOKOPUCTYBaHHI BUABNSAOTLCS
BaXKNMBILLMMM 3@ HAACKNaAHI Npoueaypu CTBOPEHHS 3anoBigHuX 06’ekTiB.

Mo cyTi Taki cami npouecn BIAHOBNEHHS NMPUPOAM PO3NOYanucs B yMoOBax HOBOI ha3n pOCINCLKOI
BiiHM NpOTU YkpaiHu, To6T0 3 2022 p. 3BiCHO, MOBa NPO TEPUTOPIi, HE OXOMMEHi aKTMBHMMMK BONOBUMHM
JissMm abo Ha SKMX MiniTapHa akTUBHICTb Byna enizoanyHoto i 3racna (3okpema 1 y NMogHinpoB’i B Mexax
KuiBwwnHM). 3abopoHa nomMoBaHHA Ha 3HAYHWX TEepUTOpISX | CyTTEBI OOMEXEeHHS Yy BiABiAyBaHHI
rpoMagsaHaMy NpUpoaHNX AINSHOK, NPUNUHEHHST 6araTbox hopM NPUPOSOKOPUCTYBaHHS (i HaBiTb 0OMiKy
MUCMNBCBKOT bayHW) MO3UTMBHO MO3HAYUMNNCA Ha CTaHi (payHICTUYHUX KOMMIEKCIB.

He BCi 3MiHWM, WO cTanuca BHACNIgoOK Lboro, 6ynu Mmo3vTtMBHMMMK (Hanpuknag, cdopmysanacs
HaaMipHa YMcenbHICTb NNCUL, HeJoCTaTHLO € BioTexHidA, Aka AoBruk Yac Gyna HopMoto aAnsa 6aratbox
yrigb). lNMpoTe BCi koneru n NpupoaoKopucTyBavi, 3 AKMMKU JOBOAMMOCSH CiNKyBaTUCA aBTopaM, BiaMiyaTb
SIBHE 3pOCTaHHS YMCEeNbHOCTI 6araTbox BUAIB « MUCITMBCLKUX» 3BipiB B Pi3HMX parioHax [NpuaHinpoBCbKOro
Monicca n cymikHux panoHis Jlicocteny. Cepen npuknagiB i HagBenuUKMM pIiCT nonynsuii oneHs B
MpugHinposcbkomy Monicci (Zagorodniuk, 2022), ge we 25 pokis BiH 6yB AoBoni HevcneHHum (Mawak Ta
iH., 2006; BuwHeBcbkuin, Kotngapos, 2008). He MmoxHa He OUIHUTW 3HAYEHHsT Takux 3MiH AN NPOSBY OBOX
KNo4oBUX pakTopiB iCHyBaHHA Ha [Noricci pigkiCHMX BUAIB XWXNX, 30KpemMa 1 puci:

a) cyTTEBe 3MeHLUEeHHS TypbyBaHHs; 6) 3Ha4yHe nokpaLLeHHs KopMOBOi Gasw.

Ak pesynbTaT MaeMO OYEBMAHE 3POCTAHHA YMCENbHOCTI BMCOKO PapUTETHOMO BUAY XWXKUX i
poO3LLUUPEHHS 1oro apeany. Npn ToMy Le po3LUMPeHHsT NepenLUno 3a paHile onucaHi Mexi, ki 3gaBanucs
BXXE He3gonaHHMMK, cepen HuX i Benuki aBTobanu (3aropogHiok, PisyH, 2022): puck nepeniwna ix i novana
dopmMyBaTU HOBi CErMEHTU apeany ganeko Ha nieaeHb Big YopHobuns. 3aranom Bug 3a 6nmnsbko 25 pokis
(skwo paxysatu Big 2000 p.) «nporiwoBy 120—150 kM, TO6TO TeMN po3ceneHHst ckrnae nopsaky 45—60 kv
3a 10 pokiB. | Ue He € po3CeneHHsIM y Cy4yacHOMY PO3YMiHHI eKCnaHCiA BUAiB-BCENeHLUIB, a No CyTi €
NpoLEeCcoM BiAHOBMNEHHS KOMNULIHLOrO apeany. MNofibHi npouecu TpUBaKTh A CTOCOBHO NOMICLKOT nonynsuii
BeaMe s, K1 Hapasi BioOMUIA He NuLle 3a PigKiICHUMK 3axodamun 3 TEPUTOPIT CYyMiXKHUX KpaiH, ane 1 3a
perynsapHuMmn peectpauisimm B 6aratbox parnoHax LieHTpaneHoro Moniccs (Gashchak, 2024).

MoTouHMA KOHTYp apeany puci B NogHINpoOB’i Ha CbOrogHi PakTUYHO [OCAT CBOrO MOXIMBOIO
MaKCMMYyMYy, OCKIiflbk/ Aani Ha NiBAeHb BENUKi NiCOBi MacuBM PaKTUYHO BiACYTHI. Y NepLuoMy HabmnvKeHHi
MOXHa roBOpUTW, WO MNIBAEHHWWA KOHTYp apeany pwci, npuvHanmHi y [MogHinpos’i, Tenep Bignosigae
niBoeHHMM Mexam lMoniccs sk npupogHoi 30HKU. | us icTopis € we ogHMM NpuKnagoMm Toro, Lo nicoBi BUAn
He BIiOAXOAATb Ha MiBHIY, a 3gaTHi po3cenaATUca W Ha niBAEHb, BiAHOBMIOKYM BTPAYE€Hi YaCTMHM CBOrO
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npupogHoro apeany. To6To, B YaCTUHi BUNadKiB CYyTTEBE 3MEHLUEHHS] ab0 1 MPUNMHEHHS aHTPOMOrEHHNX
BMMBIB Ha OioTy MoXxe OyTW HaBiTb BaXIMBILLMM 3a KNiMaTWUYHI akTopu, siki MOMMM MPOBOKyBaTh
CKOPOYEHHS MiBAEHHMX MEX MOLUMPEHHS NONICbKMX BUAIB.

Baxnuenm HOBUM hakTOPOM MOLLMPEHHSA MOXe CTaTu YaCcTKoBa CMHaHTponi3auis puci. Take asuLle
He pa3 BiaMideHo Ans Ginbw ypbaHizoBaHoi i 6inblw TepnMMOoi 4O NPUCYTHOCTI BEMUKUX XMXKMX, | B Pi3HUX
Jxepenax MoBa Wae Npo 4acTe 3acerieHHa BENUKUMU XUKMMU, 30KpemMa W pUcaMm, NpUMICbKMX 30H
(Bunnefeld et al., 2006; Bateman, Fleming, 2012; Dybas, 2017). [NoaibHuin dakT Tenep 3apeecTpoBaHoO Ha
KuiBLumHi (guB. BuLwe nNpo Touky 9). [1o LUbOro MoxHa 4o4aTu OnNmncKu noceneHb pUci y NOKMHYTUX B yMOBaXx
BiHM cenuax Ha niBHOYi YepHiriBLWHK, Ae pUCb NOCENHAETLCA Ha ropullax, 3okpema Ha Teputopii TOB
«OnekcaHgpiBCbke MUCIIMBCBbKE rocnogapcTeoy». O4YeBMOHO, WO 3a TakUX NPOLLECIiB PUCb MOXe HeBOOB3i
3'aeutncs i B MNywi-Boawnui, i B 3anicci, i BpoBapcbkomy nicHMUTBI, a Big HbOro Ha niBaeHb Ao Mpoueea i,
MOXJIMBO, N 0O panioHy bykpuHa.

OTmxe, B MOTOYHMIA 4Yac BigDYyBaeTbCA aKTUBHE po3cerneHHs puci B [logHINpoBT 3 BMpasHUM
HapOCTaHHAM 3ararnbHOl YMCEeNbHOCTI, 3MIlWEeHHAM Ha MiBAeHb MeXi MOWUPEHHs Buay i O3Hakamu
YaCTKOBOI CMHaHTpoONi3auii, YoMy cnpusie 3abopoHa NontoBaHHSA, 3MeHLIeHHs1 GpakOHbEPCTBA | CyTTEBE
3MEHLUEHHS KOPUCTYBALIbKOTO HaBaHTAXXEHHS HAa NPUPOLHI KOMMIIEKCH.

Moosiku
Lmnpa nogska koneram, ki CAPUSNM HaKOMWYEHHIO BIJOMOCTEW MPO 3HaxXiAkM PpUCi B pErioHi
pocnigpkeHb Ta OOroBOpPEHHI OTpuMaHWX pesynbTaTiB | COOPMYynbOBaHMX rinoTes, 30kpema

M. Becenbcbkomy, O. BobneHky, C. XXuni, M. KonecHikoBy, A. Carangaky. Ocobnuea nogsaka O. Hiuelb-
komy Ta [1.[lleyeHioKy 3a pgeTanbHi OMMCM HOBMX HaWbINbl MiBAEHHMX 3HaXidOK BWOY B PErioHi
pocnigxkeHHs. Oakyemo C. lNawaky, |. Mepa3nikiHy Ta B. AAKOBneBY 3a KOPEKTYPY TEKCTY CTaTTi Ta BaXIUBI
3ayBaxkeHHs1. Hawa nopgsika 3. bapkaci 3a pegaryBaHHsi aHIFIOMOBHMX YaCTWH PYKOMUCY.

®diHaHcyBaHHA

HocnigxeHHs npoBedeHO B KOHKypcHoi nnaHoBoi Temu HHIIM Ne [1-27-25 «Po3pobneHHs
KpUTEPIiiB OUiHKM BIOTMYHOrO PIBHOMAaHITTA Ta LIHHOCTI NMpMpoAHuX OB’eKTiB ANs BM3HAYEHHS pPiBHS
aHTpOnoreHHoi TpaHcdopmauii 6ioT eKOCMCTEM Ha OKpPEMUX 3arnoBiAHUX | MOPYLUEHNX BOEHHUM W isiMn
TepuTopiax YKpaiHuy.

NMoBoaXXeHHA 3 maTepianom
HocniopxeHHsa He nepefbadano poboTy 3 X1BMM MaTepianom.
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The southern distribution limit of the lynx (Lynx lynx) in the Middle Dnipro region:

factors of advance and restriction
I. Zagorodniuk, O. Nikolaichuk

An analysis of the southern distribution limit of the lynx in the Middle Dnipro region, in the area from Zhytomyr to Nizhyn,
i.e. in the Ukrainian part of Polissia known as Prydniprovske Polissia, is presented. This area is a zone of natural growth
in abundance and expansion of the species' range and represents an important model for analysing the potential of
indicator species in the Polissia natural zone to restore their former presence and role in the faunal communities of the
Polissia. In total, the southern range of the lynx in the region is described in 17 locations, most of which are the
southernmost for the entire Polissia segment of the lynx's geographical range within Ukraine. All locations where the
species has been recorded, delineating the southern edge of its range, are in areas where the lynx had not been known
to occur previously. The analysis includes only data on findings of the species in the last 25 years, and all such marginal
findings are essentially new, dating no earlier than 2010-2020. This is a result of the growing lynx population in the
Polissia and shows how the species is spreading in the region. Factors limiting and supporting population growth and
species expansion into new areas are considered. The three key supporting factors are the development of the food
base, a decrease in anthropogenic pressure, and the presence of natural eco-corridors with powerful natural cores
covering an area of 1-2 thousand hectares. An important factor in the population growth and dispersal of the lynx was
the high (restored) abundance of species that are potential prey for the lynx, primarily roe deer and wild boar. One of
the triggers for the restoration of the geographical ranges of large mammails in the Polissia region, including the lynx,
was the significant reduction of human impact on the natural complexes of Central Polissia, a substantial decrease in
economic activity and the virtual cessation of hunting (and, to a certain extent, poaching), which was essentially
facilitated by the existence of the Chernobyl Exclusion Zone, the war in Ukraine, and the resulting increased control of
frontier areas, as well as significant restrictions on any human activity in forested areas. If the current minimum levels
of anthropogenic pressure on the region's natural complexes are maintained, the species may advance southward by
another 50—70 km.

Key words: Eurasian lynx, distribution limits, expansions, natural zonation, biogeography of Ukraine
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The meiobenthic communities of Senghor Seamount

(Cabo Verde, tropical East Atlantic)
A.J. Kieneke, K.H. George, R.R. Trokhymchuk

Seamounts interest researchers because of their high biodiversity, high levels of endemism, and their importance for
the dispersal and evolution of species. Especially interesting is the role of seamounts in the biogeography and
phylogeography of interstitial meiofauna, microscopic animals that mostly lack dispersal stages in their life cycle. In this
study, we analyse the composition of meiobenthic communities of the Senghor Seamount (Cabo Verde). The material
was collected during the M79/3 cruise of R/V Meteor in 2009. Benthic sediments were collected with a multicorer and
fixed with formaldehyde. Further extraction of meiofauna by density gradient centrifugation, sorting and counting of
higher-level taxa was carried out in the laboratory. Our analyses involved estimating taxa densities, estimating different
diversity indices and comparing similarity across sampling sites using non-metrical multidimensional scaling (hMDS).
The results of the analyses showed that the summit has the highest higher taxa richness (HT: 11-16), the lowest level
of dominance (D: 0.23-0.28), and the highest evenness of meiobenthic communities. The slopes had a lower level of
higher taxa richness (HT: 12—13), a higher level of dominance (D: 0.5-0.61), and a lower level of evenness. The base
had the lowest higher-taxon richness (HT: 10), the highest level of dominance (D: 0.82—-0.87), and the lowest evenness.
The nMDS revealed four distinct communities at the summit, the slope and the base of Senghor Seamount as well as
at the deep-sea reference stations. There was a high dissimilarity of stations on the summit, which may indicate both,
high biodiversity and heterogeneity of habitats. The slopes, the base and the reference sites show closer grouping of
stations, which may indicate lower biodiversity of these areas, however, a lower number of stations were analysed. In
comparison with other Atlantic seamounts and islands, Senghor Seamount shows up the second place regarding
richness of meiobenthic higher-level taxa. The noticeably higher meiobenthic density values could be caused by the
increased pelagic primary production in the sea area off tropical western Africa. Overall, the meiobenthic communities
of Senghor Seamount seem to support the hypothesis of seamounts as oases for fauna, demonstrating more diverse
assemblages compared to reference areas in the deep sea.

Keywords: meiofauna, biodiversity, biogeography, ecology, Cape Verde
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Introduction

Seamounts are seabed relief forms that exceed 1 km in height above the surrounding deep-sea floor
(Yesson et al., 2011). The peculiarities of their topography and hydrodynamics provide special habitats for
marine biota (Mohn et al., 2021, Tojeira et al., 2025). Seamounts may be characterized by a high level of
primary productivity, which can affect both biodiversity and fauna density (Rogers, 1994), and is referred to
as the “seamount effect” (Dower, Mackas, 1996, Misic et al., 2012, Zhao et al., 2023).

A specific ecological component of benthic communities is the meiobenthos (meiofauna), which
consists of protist and metazoan organisms smaller than 0.5 mm but being retained on a 63 ym mesh
(Schmidt-Rhaesa, 2020). The biogeography of especially marine meiofaunal organisms is affected by the so-
called “meiofauna paradox”, connecting the widespread and disjunct distributions of many species in the
absence of dispersal stages in their life cycles, especially in interstitial taxa (Giere, 2009). However,
widespread distributions could be wrong assumptions and in fact represent limited distributions of several
genetically distinct but morphologically difficult (or impossible) to delimit “cryptic species” (Cerca et al., 2018).
In marine meiofauna research, including meiofaunal biogeography, seamounts are of significant interest. They
are considered as hotspots with a potential high level of endemism and richness of fauna compared to the
abyssal plain (e.g., Shank, 2010, Zeppilli et al., 2013, Trokhymchuk, Kieneke, 2024). Seamounts can play the
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role of “stepping stones” (Gad, Schminke, 2004), which means they could promote the spread of meiofauna
over long distances, but the entire role of seamounts in conjunction with the “meiofauna paradox” is probably
more complex (George, 2013).

Senghor Seamount (SSM), located in Cabo Verde (Cape Verde) archipelago (Fig. 1A), is a fairly
symmetrical and conical relief form. It is located in the northeast of the archipelago and is one of the edge points
of volcanic activity that formed the Cape Verde archipelago (Kwasnitschka et al., 2024). Its base at the deep sea
lays at around 3,200 m depth, and a considerably shallow summit plateau at about 100 m depth, which is
predominantly covered with a layer of coarse organogenic sand (Christiansen et al., 2011). Fish (Hanel et al.,
2010, Vieira et al., 2018) and planktonic fauna (Denda, Christiansen, 2014, Denda et al., 2017) of SSM have
already been studied, and concerning the benthos, studies were conducted on polychaetes by Chivers et al.
(2013) and Watson et al. (2014), and on kinorhynchs by Yamasaki et al. (2019). The results demonstrate a high
number of endemic or possible endemic species for meiobenthic taxa.

In this study, we present results of the first analysis of the meiobenthic community based on higher-
level taxa of Senghor seamount and compare them with those of other studied seamounts and islands of the
Atlantic Ocean. Based on such pre-existing knowledge (e.g., Buntzow, 2011, Zeppilli et al., 2013, George,
2022), we expect differences of meiofaunal diversity and densities across the bathyal gradient of SSM.
Possible drivers for such patterns, but also for differences between different seamounts will be discussed.

Materials and Methods
The cruise M79/3 of R/V Meteor (Fig. 1A-C) was conducted in the Cabo Verde (Cape Verde) region in
September 2009 (Christiansen et al. 2011). Sediment samples were collected using a multiple corer (MUC)
equipped with 12 cores of 9.4 cm inner diameter (= 69.40 cm? of sampled area per core tube) from aboard
the research vessel. Samples were taken from summit plateau, slopes (flanks), seamount base and from
abyssal plain at a distance of about 50 km and 100 km from SSM as southern and northern reference sites,
respectively (Tab. 1; Fig.1B, C). The composition of summit sediments was mainly of carbonate material of
organic origin such as coral, echinoderm and mollusc fragments, amongst others (Fig. 1D, E).

The upper 5 cm of sediments were cut from each core sample and immediately fixed with
formaldehyde at the final concentration of about 8% (v/v). Meiofaunal specimens were extracted by density
gradient centrifugation (Pfannkuche, Thiel, 1988, Somerfield et al., 2005) using the colloidal silica Levasil®.
Sorting of the major taxa was carried out at the department DZMB of Senckenberg am Meer, Germany; for
a better visibility under the stereo microscope, each centrifuged sample was bulk-stained with Rose Bengal.

Table 1. Sampling stations of the multiple corers during the M79/3 cruise (Senghor Seamount) and
cores that were analysed in the current study. * — depth according to the station protocol sheet, no depth
value in the cruise report (failure of echosounder).

Cruise Station Corer Latitude Longitude  Depth [m] region
M79/3 825 7 18° 05.00' N 22° 00.20' W 3293.9 deep reference N
M79/3 848 5 17°11.31'"N 21° 57.20' W 101.3 summit central
M79/3 849 2 17°11.31'N 21°57.20' W 102.0 summit central
M79/3 850 2 17°11.31'"N 21° 57.20' W 102.4 summit central
M79/3 864 2 17°12.29'N 21° 57.69'W 132.4 summit NW
M79/3 864 7 17°12.29'N 21° 57.69' W 132.4 summit NW
M79/3 865 4 17°12.30'N 21°57.70' W 383.2 summit NW
M79/3 866 3 17°12.30'N 21°57.70' W 133.6 summit NW
M79/3 934 7 17°12.94'N 21°56.37' W 565.2 upper slope NE
M79/3 934 10 17°12.94'N 21°56.37' W 565.2 upper slope NE
M79/3 1016 3 17°09.80'N 22° 09.64' W 3193* base W
M79/3 1016 8 17°09.80'N 22° 09.64' W 3193* base W
M79/3 1044 1 17°10.62'N 21°56.82' W 102.7 summit SE
M79/3 1046 5 17°07.51'N 21°55.50' W 1545.0 mid slope SE
M79/3 1049 2 16°45.00'N 22° 06.01' W 3376.1 deep reference S
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Fig. 1. Study area during the M79/3 expedition of R/V Meteor (September — October 2009). A Map
covering the Cape Verde archipelago and western Africa and the study area in between (indicated by blue
rectangle); B Study area with Senghor Seamount and northern and southern reference sampling sites
(stations 825 and 1049); C Closeup of Senghor Seamount and analysed sampling sites on the summit
plateau, the upper slope, the lower slope and the seamount base. Map source: GEBCO. D Still from ROV
Mohawk (subAtlantic) video footage with upper slope of Senghor Seamount, station 862 at 248.5 m depth.
Image by R. Koppelmann, Hamburg; E Biogenic coarse sand from Senghor Seamount summit, station 845
at 102.9 m depth.

To assess meiobenthic diversity, we calculated the following diversity indices: higher taxa richness
HT; individuals number N; dominance D (Simpson, 1949); Shannon Index H’ (Shannon, Weaver, 1963);
and Pielou’s Evenness J (Pielou, 1966). The affiliation of taxa to dominance classes follows the
classification of Engelmann (1978). For testing a possible bathymetric pattern of meiofaunal abundances,
a linear regression between meiofaunal density of each core against its depths has been carried out. To
analyse (dis)similarity between stations we performed non-metric multidimensional scaling (hMDS) based
on absolute abundances and using the Bray-Curtis Index without transformation (Bray, Curtis 1957) as a
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measure of (dis)similarity. We refrained to perform an analysis of variance such as the PERMANOVA due
to an unbalanced sampling size between the sampled areas (summit, slope, base, reference sites).
Statistical analysis was performed using software Past 4.03 (Hammer et al., 1999-2022). The map was
created using the Open Source QGIS 3.34 Prizren.

Results

In total, from 15 sampling sites (13 MUC cores from Senghor seamount and two additional cores,
one from each reference area) we recovered 47,338 meiofauna individuals, belonging to 19 taxa (44,991

individuals and 19 taxa for Senghor Seamount; 2,397 individuals and 11 taxa for reference sites; Tab.

S1). The most abundant taxa were Nematoda (Figs. 2, 3A, B) and Copepoda (Figs. 2, 3H), including their
nauplii, followed by Annelida (Figs. 2, 3E, F). The relative abundance of Nematoda showed an increase
from the summit to the base, while that of Copepoda and Annelida decreased with increasing depth (Fig.

2, Table 2). Gastrotricha (Fig. 3, J) exhibited a relative abundance up to 8.8% in summit samples.
Tardigrada (Fig. 3C, D) also reached its highest relative abundance of up to 3.2% in summit samples.

Relative abundances of Ostracoda (Fig. 3G) appear rather uniform across all seamount samples, ranging
from 0.2 to 2.0%.
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Fig. 2. Relative abundances of the most abundant meiofauna taxa from the analysed core samples
of cruise M79/3 (Senghor Seamount). “Others” represent all the remaining taxa apart from Nematoda,
Copepoda and Annelida (see Tab. S1).

Table 2. Ranges of relative abundance of the three most dominant meiofauna taxa and all remaining
groups (see Tab. S1) pooled as “Others” at the three bathymetric areas sampled on Senghor
Seamount and at two reference stations during cruise M79/3.

Areal/taxon Nematoda Copepoda Annelida Others
Summit 22.4-43.3% | 40.7-53.0% 4.0-8.9% 7.4-17.8%
Slope 68.1-76.9% | 19.8-25.4% 0.6-1.8% 2.0-4.2%
Base 90.2-93.3% 5.5-7.5% 0.7-1.5% 1.1-1.3%
Reference samples | 77.4-78.8% | 16.1-18.4% 0.6-1.9% 2.3-4.4%
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Fig. 3. Representatives of the most abundant meiofauna major taxa from Senghor Seamount: a, b

Nematoda; ¢, d Tardigrada; e, f Annelida; g Ostracoda; h Copepoda; i, j Gastrotricha. Specimens a—g from
station 864; h—j from station 866 of cruise M79/3. Scale bar: 100 pm.
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All the other taxa (Acari, Amphipoda, Bivalvia, Chaetognatha, Coelenterata, Gastropoda, Isopoda,
Kinorhyncha, Loricifera, Ophiuroidea, Rotifera, Sipuncula and Tantulocarida) were present in much lower
abundances (Tab. S1). Meiofaunal densities (Tab. S2) exhibited a depth-related pattern across the
seamount samples (Fig. 4). While two samples from the summit show rather low densities of less than 200
ind./10 cm?, all other summit samples have values between 450 and 550 ind./10 cmZ2. Following the
bathymetric gradient from the summit and along the slope of SSM down to its base at about 3,200 m, the
meiofaunal densities tended to increase from summit to slope, although this slight positive correlation was
not statistically significant (p = 0.6206), with values around 550 ind./10cm? (summit), almost 700 ind./10cm?
(slope), and up to 650 ind./10cm? (base). In contrast, the abyssal reference sites displayed densities
comparable to the two lowest values observed on the summit plateau, with meiofaunal densities of less
than 200 ind./10 cm? (Fig. 4).
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Fig. 4. Densities (individuals/10 cm?) of the meiofauna from the analysed sampling sites (cores) of
cruise M79/3, arranged by depth. Densities showed a positive correlation with depth, however, not
statistically significant (p = 0.6206).

Samples from the summit have the highest taxa richness (HT = 11-16, Tab. 3), followed by the slope
(HT = 12-13) and the base (HT = 10). For the reference sites HT was from 10 to 11 and, comparing to the
seamount, they lack on eight taxa: Amphipoda, Bivalvia, Chaetognatha, Coelenterata, Gastropoda,
Isopoda, Ophiuroidea and Sipuncula. There are no taxa present in the reference sites that are not found in
the seamount samples (Tab. S1).

Table 3. Diversity indices for the analysed cores of cruise M79/3 (Senghor Seamount) based on
meiofauna major taxa abundances. HT — higher taxa richness; N — individuals’ number; D — dominance;
H’— Shannon Index; J — Pielou’s Evenness. Reference samples highlighted in grey.

825-7 | 848-5 | 849-2 | 850-2 | 864-2 | 864-7 | 865-4 | 866-3 | 934-7 [934-10|1016-3 |1016-8 | 1044-1|1046-5 [ 1049-2
HT| 11 14 12 14 1" 1" 16 15 13 13 13 10 11 12 10
N | 1129 | 1275 | 1084 | 3107 | 3387 | 3482 | 4361 | 3804 | 4168 | 4689 | 4443 | 4164 | 3505 | 3522 | 1268
D | 064 | 024 | 024 | 023 | 028 | 0.28 | 0.26 | 025 | 0.53 | 0.50 | 0.82 | 0.87 [ 0.25 | 0.61 0.62
H | 080 | 175 | 1.70 | 1.70 | 155 | 155 | 160 | 168 | 098 | 1.08 | 045 | 033 | 164 | 0.83 | 0.83
J | 033 | 066 | 0.68 | 0.65 | 0.65 | 0.65 [ 0.58 | 0.62 | 0.38 | 042 | 0.18 [ 0.14 | 0.68 | 0.33 | 0.36
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The highest dominance was observed for the base (D = 0.82-0.87, Tab. 3), followed by the slope
(D = 0.5-0.61). For both areas, the eudominant taxon were nematodes. The lowest levels of dominance
were observed for the summit (D = 0.23-0.28), indicating that taxa are occurring more equally. The
dominance index for the reference sites is 0.62—-0.64 (Tab. 3), again with nematodes as eudominant taxon.

The Shannon diversity index was highest at the summit, ranging from 1.55 to 1.75 (Tab. 3). These
values are quite low, which is generally common for meiobenthic communities. However, all other areas of
the seamount, as well as the reference sites, exhibited even lower Shannon index values (see Tab. 3). The
values of the Equitability index (Pielou’s Evenness, J) generally correspond to those of the Shannon index,
with the highest values observed for the summit communities and lower values for the slope, base, and
reference sites (Tab. 3).

The nMDS plot of the analysis of similarity revealed distinct patterns in meiofaunal community
composition across sampling areas (Fig. 5). A stress value of 0.064 indicates relatively good sample
ordination with low risk of misinterpretation. All analysed cores show a distinct grouping into samples from
the summit, the slope, the base and the reference sites (Fig. 5). However, the two shallowest samples from
the summit area (849-2 and 848-5) are separated from remaining summit stations (Fig. 5A). The reason for
such a diverging may be caused by higher-taxon diversity, combined with low abundance values, and
therefore dissimilarity between the shallower stations on the summit plateau and the deeper ones. In order
to test the influence of these two outlier samples, we ran the analysis with the same settings, but excluding
these two cores. In this case we were able to observe an even closer grouping of the four areas, while the
stations of the slope and the base of SSM almost cluster as a common group (Fig. 5B).
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Fig. 5. nMDS plots, showing (dis)similarities (Bray-Curtis index) between meiofauna abundances
from the different analysed sampling sites (cores) of expedition M79/3 to Senghor Seamount. A All
core samples included; B Core samples 849-2 and 848-5 excluded.

Meiofaunal communities of the base stations and the deep-sea reference stations as well showed a
high within-group similarity. Overall, we have to keep in mind that the number of analysed cores is quite
unequally distributed among the four areas (i.e., summit = 8, slope = 3, base = 2, reference areas = 2).

Discussion

The analyses of meiofaunal communities of Senghor Seamount (SSM) revealed patterns that much
likely depend on abiotic differences in sampling sites, such as depth or sediment composition. The relative
shallow-water summit at about 100—130 m depth exhibited the highest taxa richness and evenness. This
observation is similar to the results of other seamounts in the Atlantic Ocean, e.g., the Azorean Condor
Seamount (Zeppilli et al., 2013), but higher values have been reached at SSM. The summits of seamounts
that particularly reach shallow water depths may provide a more heterogeneous biotope, because of
biogenic sediments as a main substratum, which offers a large number of niches for organisms of various
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size classes (Soltwedel, Thiel, 1995, Passarelli et al., 2012). The slope and base communities usually show
a relatively lower diversity and evenness of higher-level taxa, mainly caused by the high dominance of
Nematoda (Biintzow, 2011, Zeppilli et al., 2013, George, 2022), which is also the case for SSM. The highest
meiobenthic density of SSM was observed at the upper slope at 565.2 m depth. Similar trends were
reported from the slopes of Josephine Seamount (Levin, Gooday 2003) and Condor Seamount (Zeppilli et
al., 2013), but with lower values compared to SSM. This general pattern of higher meiofaunal densities at
SSM could be related to its position off tropical western Africa, a sea area which has a very high annual
primary production (e.g., Nellemann et al., 2008). Circular current systems (i.e., eddies) are known to
transfer nutrients and biomass from near-shore water bodies to the Cape Verde archipelago (Fischer et al.,
2016). A similar effect of the fertility of the water masses surrounding a seamount on the composition and
densities of its macrofaunal communities has already been described (Boehlert, Genin, 1987 and
references therein). The higher meiofauna densities at the slopes and even at the base compared to the
summit (Levin, Gooday, 2003, Zeppilli et al., 2013, this study) could correlate with an increased export of
particulate organic carbon from the summit of tall seamounts to its slopes, as it was already described for
SSM (Turnewitsch et al., 2016).

George (2022) provided an overview of the meiobenthic major taxa occurrences of nine seamounts and
oceanic islands of the Atlantic Ocean, and we are now able to integrate our data to this comparison (Tab. 4).

Table 4. Occurrences of meiofauna major taxa on different northern Atlantic seamounts and oceanic
islands according to George (2022) and supplemented with results from the current study

No. | Major taxon GMS SedS SeiS ConS | Terceira | St. Maria| Flores SSM
1 Acari X X X X X X X X
2 Amphipoda X X X X X
3 Annelida X X X X X X
4 Bivalvia X X X X X X
5 Bryozoa X
6 Chaetognatha X X
7 Cnidaria X X X
8 Copepoda X X X X X X X X
9 Cumacea X X
10 Echiura X
11 Entoprocta X
12 Gastropoda X X X
13 Gastrotricha X X X X X X
14 Isopoda X X X X X X X X
15 Kinorhyncha X X X X X X X X
16 Leptostraca X
17 Loricifera X X X X X X X X
18 Nematoda X X X X X X X X
19 Ophiuroidea X
20 Ostracoda X X X X X X X X
21 Pantopoda X X
22 Priapulida X X
23 Rotifera X X X X
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No. | Major taxon GMS SedS SeiS ConS | Terceira | St. Maria| Flores SSM
24 Sipuncula X X X
25 | Solenogastres X

26 Tanaidacea X X X X X X

27 | Tantulocarida X X X X
28 Tardigrada X X X X X X X X
29 Turbellaria X

GMS — Great Meteor Seamount (George, Schminke, 2002); SedS — Sedlo Seamount (Biintzow, 2011); SeiS
— Seine Seamount (Bintzow, 2011); ConS — Condor Seamount (Zeppilli et al., 2013); SSM — Senghor
Seamount (current study)

Flores, Terceira, and St. Maria Islands of Azores archipelago (George et al., 2021)

SSM shows high meiobenthic major taxa diversity relative to other Atlantic seamounts and islands.
It is already the second place after the Great Meteor Seamount, with the absence of representatives of
seven major taxa: Bryozoa, Cumacea, Entoprocta, Leptostraca, Pantopoda, Tanaidacea and Turbellaria.
On the other hand, SSM hosts Ophiuroidea (Echinodermata) — a unique taxon of meiobenthic fauna for
all the Atlantic seamounts studied so far. Of course, we need to keep in mind that only early juveniles of
this taxon may fall into the meiofaunal size class. Juvenile echinoderms rather represent temporary
meiofauna or so-called pseudomeiobenthos (Bougis, 1950), and were possibly not even counted as
meiofauna in other studies.

The reference sites were located at a comparable depth like those from the base of SSM, but at a
distance of 50 or 100 km to the seamount. However, our results showed lower meiofaunal abundance and
diversity (eight taxa less) at the reference sites compared to the samples from the base of SSM. This
contrasts with the results shown by George (2022) for Eratosthenes Seamount and Zeppilli et al. (2013) for
Condor Seamount, where the structure and statistical values of the meiofauna of the seamounts and of the
respective reference sites did not differ significantly. Differences in our study could be related to the
sufficient distance of the reference sites in our study — far enough to be out of the hydrodynamic effects of
the seamount, which can have a distinct effect on the benthic (reviewed in Boehlert, Genin, 1987) and
pelagic communities (Zhao et al., 2023). In general, the lower meiofaunal abundance and diversity may
indicate that deep-sea plains provide lower habitat diversity and food supply for meiobenthic assemblages
as was already discussed by Thiel (1979). However, we also need to keep in mind that only one sediment
core of each reference site has been analysed in this study, with significantly lower abundances compared
to SSM. This could affect the detection of true taxon richness.

Overall, our analysis of the meiobenthic community of SSM seems to provide a certain support for
the hypothesis regarding seamounts as “oases” for fauna. At least we were able to demonstrate a possibly
more diverse and heterogeneous assemblage on SSM compared to the deep-sea reference areas. A closer
look at the species level will certainly provide additional insights into the overall structure of the meiofaunal
community and reveal underlying biogeographical patterns. Studies with a deep taxonomic resolution will
also help clarify, at least for the meiofauna, if ssamounts are indeed “hotspots” of biodiversity, a hypothesis
still under debate (McClain, 2007, George, 2013, George et al., in rev.).
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Supplementary materials

Table S$1. Meiofaunal absolute abundances from the analysed

Senghor Seamount, ordered from north to south. Reference sam

sediment cores of cruise M79/3 to the
les highlighted in grey.

Sample Acari | Amphi- | Annelida + | Bivalvia | Chaeto- | Coel- Cope- Cope- | Gastro- | Gastro- | Isopoda | Kino- | Loricifera | Nema- | Ophiuro- | Ostra- | Rotifera | Sipun- | Tantulo-| Tardi- | Uniden- | Total

poda | Fragments gnatha |enterata| poda poda poda tricha rhyncha toda idea coda cula carida grada tified

Nauplii

825-7 13 7 148 34 1 5 1 890 5 7 18 1129
848-5 40 86 1 2 174 502 105 1 286 13 8 3 26 28 1275
849-2 19 52 2 145 342 83 4 365 18 2 35 17 1084
850-2 62 1 196 3 3 631 989 193 16 869 51 4 74 15 3107
864-2 15 173 803 644 108 47 1455 54 3 54 34 3390
864-7 18 140 2 628 845 128 63 1507 7 48 32 3482
865-4 18 1 386 3 50 848 1134 1 43 43 40 1670 80 1 25 18 4361
866-3 14 309 14 639 909 231 40 41 1476 2 61 1 4 42 21 3804
934-7 4 73 3 406 616 23 13 2 2948 62 2 8 8 4168
934-10 | 11 80 4 471 721 74 13 4 3191 73 15 23 9 4689
1016-3 1 66 137 198 4 2 6 1 4008 12 1 4 3 4443
1016-8 29 117 113 1 7 2 3885 7 1 2 4164
1044-1| 78 184 612 889 307 9 1306 65 5 34 16 3505
1046-5 6 22 309 390 3 6 21 2708 37 3 2 15 3522
1049-2 24 91 142 1 7 7 982 9 1 4 1268

Table S2. Densities (individuals/10 cm?) of the meiofauna from the analysed sediment cores of cruise

M79/3 to the Senghor Seamount, ordered from north to south. Reference samples highlighted in grey.

Sample | Acari | Amphi- | Annelida + | Bivalvia | Chaeto- | Coel- Cope- | Cope- | Gastro- | Gastro- | Isopoda | Kino- | Loricifera | Nema- | Ophiuro- | Ostra- | Rotifera | Sipun- | Tantulo- | Tardi- | Uniden- | Total

poda | Fragments gnatha | enterata| poda poda poda tricha rhyncha toda idea coda cula carida grada tified

Nauplii

825-7 1.9 1.0 213 4.9 0.1 0.7 0.1 128.3 0.7 1.0 26 |162.8
848-5 | 5.8 124 0.1 0.3 25.1 72.4 15.1 0.1 41.2 1.9 1.2 0.4 3.7 40 |183.8
849-2 | 2.7 7.5 0.3 20.9 | 493 12.0 0.6 52.6 26 0.3 5.0 25 |156.3
850-2 | 8.9 0.1 28.3 0.4 0.4 91.0 | 1426 27.8 23 125.3 7.4 0.6 10.7 2.2 |(448.0
864-2 | 2.2 24.9 115.8 | 92.8 15.6 6.8 209.8 7.8 0.4 7.8 49 14888
864-7 | 2.6 20.2 0.3 90.5 | 121.8 18.5 9.1 217.3 10.2 6.9 4.6 |502.0
865-4 | 2.6 0.1 55.7 0.4 72 122.3 | 163.5 0.1 6.2 6.2 5.8 240.8 11.5 0.1 3.6 26 |628.7
866-3 | 2.0 44.6 2.0 92.1 | 1311 33.3 5.8 5.9 212.8 0.3 8.8 0.1 0.6 6.1 3.0 (5484
934-7 | 0.6 10.5 0.4 58.5 88.8 3.3 1.9 0.3 425.0 8.9 0.3 1.2 1.2 ]600.9
934-10 | 1.6 11.5 0.6 67.9 | 104.0 10.7 1.9 0.6 460.1 10.5 22 3.3 1.3 |676.0
1016-3 | 0.1 9.5 19.8 28.5 0.6 0.3 0.9 0.1 577.9 1.7 0.1 0.6 0.4 640.6
1016-8 4.2 16.9 16.3 0.1 1.0 0.3 560.1 1.0 0.1 0.3 600.3
1044-1 | 11.2 26.5 88.2 | 128.2 44.3 1.3 188.3 9.4 0.7 4.9 23 |[505.3
1046-5 | 0.9 3.2 44.6 56.2 0.4 0.9 3.0 390.4 5.3 0.4 0.3 22 507.8
1049-2 3.5 13.1 20.5 0.1 1.0 1.0 141.6 1.3 0.1 0.0 0.0 0.6 182.8
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The meiobenthic communities of Senghor Seamount (Cabo Verde, tropical East Atlantic)

Meno6eHTOCHI yrpynoBaHHSA niaBogHoi ropu CeHrop

(Kabo-Beppe, TponiyHa CxiaHa ATnaHTuKa)
A. Kineke, K.I'. Feopre, P.P. Tpoxumuyk

MigBoaHi ropm npuBabnioTb JOCNIAHWKIB Yepes iX BUCOKe GIOpiIBHOMaHITTS, BUCOKUIA piBEHb eHAeMi3My Ta iX BNAvMB Ha
noLuMpeHHs Ta esorouito Buais. Ocobnumeo Uikaa porb nigBoaHuX rip y Gioreorpadii Ta dinoreorpadii menodayHn —
MiKPOCKOMIYHUX TBaApWH, WO HE MakTb OUCNEPCIMHUX CTafdil B CBOEMY XUTTEBOMY UMKNi. B uboMy gocnigpkeHHi mu
aHanisyemo ckrag mMenobeHTocHUX yrpynoBaHb niasogHoi ropu Cerrop (Kabo Bepge). Matepian Oye 3ibpaHuin nig yac
Kpyisy M79/3 cygHa R/V Meteor B 2009 poui. [oHHI BigknageHHs 306upanu MynbTUKOPEpoM Ta  dikcyBanm
cdopmanbgerigom. lNoganblle BuAaineHHAa menodayHM MeToooM LIEeHTPUMYryBaHHS 3a pagieHTOM  LUiNbHOCTI Ta
COpPTYBaHHS BULLMX TAKCOHIB BiabyBanock B labopaTtopii. AHani3 BKNoYaB po3paxyHOK LLiNbHOCTI TaKCOHIB OLiHKY iHOEKCIB
Pi3HOMAHITTA Ta MOPIBHSAHHS MoAiGHOCTEN MK AinsHkamu Biobopy npo®. PesynbTaT aHanisy nokasanu, WO ripcbka
BEpLUMHA Ma€e HavBULLe BaraTCTBO TAKCOHIB BMLLOTO piBHA (HT: 11—16), HalHWk4MIA piBeHb oMiHyBaHHS (D: 0.23-0.28) Ta
HaBINbLUy OAHOPIOHICTE YrpynoBaHb MenobeHTocy. Cxunm mMarTb HWKYMIA piBeHb BMaoBoro Garatctea (HT: 12-13),
BULLMIA piBeHb JoMiHyBaHHS (D: 0.5-0.61) Ta HkuniA piBeHb ogHOPIAHOCTI. MigHOKA Mano HalHWk4Ye GaraTCTBO TaKCOHIB
BULWOro piBHS (HT: 10), HanBuwwmi piBeHb goMiHyBaHHs (D: 0.82—0.87) Ta HalnHWmk4y ogHOPIAHICTE. KOHTponbHi AinsHkM 3a
nokasHukamu 6ynm 6inbL nogibHi 4o cxmnis, HiX 40 ocHoBU. NMDS BUABMIO YOTUPU OKPEMI CMINIbHOTU BEPLUNHK, CXUNIB,
nigHidokst nigBogHoi ropu CeHrop, a TakoX MUOOKOBOOHMX KOHTPOSbHUX CTaHUin. BeplunMHa [EMOHCTPYE BUCOKY
HEOAHOPIAHICTb MK CTaHLisSIMK, LLIO MOXe CBiQYMTM SIK PO BMCOKe BiopisHOMaHITTS, Tak i Npo HEOAHOPIAHICTL cepeaoBuULIA.
Cxvnu, NigHeKA Ta KOHTPOSbHI AiNSHKWM MatoTb OinbLU WinbHEe rpynyBaHHS, L0 MOXe CBIig4MTN NPOo HWXKYe GiopisHOMaHITTS
UMX Nokauin, npoTe Hamy Oyno npoaHani3oBaHO MEHLY KiNbKiCTb CTaHUii. Y MOPIBHSAHHI 3 iHWMMW aTnaHTUY4HUMK
niaBoOgHMMK ropamMm Ta OCTpoBamu, NigeoaHa ropa CeHrop nocigae apyre Micue 3a 6aratctBOM MeNo6EHTOCHNX TaKCOHIB
BULLOrO NOPSAKY. 3HAYHO BUWLLi 3HAYEHHS LUINBHOCTI MeNobeHTOCY MOXYTb OyTVM BUKNMKAHI MiABULLEHOK MenariyHo
NEPBUHHOK NPOAYKLIED B akBaTOpii TPONiYHOroO 3axigHoro y3bepexoks Adpuku. B LinoMy, MenobeHTOCHI yrpynoBaHHsi
nigsoaHoi ropn CeHrop, 30aeTbCes, NiATBEPOAXKYIOTh riN0Te3y Npo NiABOAHI ropy Sk 0asu Ansi payHu, AeMOHCTPYH4M BinbLu
Pi3HOMAHITHI YrpynoBaHHs1, MOPIBHAHO 3 rMNOOKOBOAHUMM KOHTPOMBbHUMM AiNsHKaMu.
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BuaoBun cknapg i ekonoria ronux ame6 B YkpaiHi Ta CyMiXXKHUX TepuTopin
M.K. Naurok

3 npiCHMX Ta MOPCbKMX BOOOWM Hamu igeHTUdikoBaHO 56 BuaiB ronvx ameb. HawnuacTiwe B BogorMax YkpaiHu
Tpannanoca 17 Buais, Hampiglwe — 27, cepefHe NOSIOXEHHSA 3@ YaCcTOTO TpannsaHHs — 12. BuaHayveHi ekonoriyHi rpynm
BMaiB Ao abioTnyHMx dhakTopiB BOLHOro cepepoBua. EBputepmHri: Thecamoeba striata, Thecamoeba sp., Mayorella
cantabrigiensis, Korotnevella stella, Vannella lata, Vannella sp., Acanthamoeba sp., Cochliopodium actinophorum.
CrteHoTepmHi Tennonto6Hi: Deuteramoeba mycophaga, Thecamoeba quadrilineata, Stenamoeba stenopodia,
Vexillifera bacillipedes, Ripella sp., Willaertia magna. CteHoTepmHi xonopontobri: Saccamoeba sp. (3). EBprnokcnaHi:
Rhizamoeba sp. (1), Rhizamoeba sp. (2), Deuteramoeba mycophaga, Saccamoeba stagnicola, Saccamoeba wakulla,
Saccamoeba sp. (1), Saccamoeba sp. (3), Thecamoeba striata, Thecamoeba quadrilineata, Thecamoeba verrucosa,
Thecamoeba terricola, Thecamoeba sp., Stenamoeba stenopodia, Paradermamoeba valamo, Paradermamoeba levis,
Mayorella cantabrigiensis, Mayorella vespertilioides, Mayorella penardi, Mayorella sp. (2), Korotnevella stella,
Vexillifera bacillipedes, Ripella platypodia, Ripella sp., Vannella lata, Vannella sp., Acanthamoeba sp., Pellita digitata,
Cochliopodium actinophorum, Flamella sp., Vahlkampfia sp. (1), Vahlkampfia sp. (3), Vahlkampfia avara, Willaertia
magna. CteHookcuaHi: Amoeba proteus, Polychaos dubium, Saccamoeba limax, Saccamoeba sp. (2), Thecamoeba
sphaeronucleolus, Thecamoeba similis, Mayorella viridis, Mayorella sp. (1), Korotnevella diskophora, Cochliopodium
minus, Vahlkampfia sp. (2). lUnpokoTonepaHTHi 4O PO3YMHEHMX Yy BOAiI OpraHiyHWx peyoBuH: Rhizamoeba sp. (1),
Deuteramoeba mycophaga, Saccamoeba stagnicola, Thecamoeba striata, Thecamoeba quadrilineata, Thecamoeba
sp., Stenamoeba stenopodia, Paradermamoeba valamo, Paradermamoeba levis, Mayorella cantabrigiensis, Mayorella
vespertilioides, Korotnevella stella, Korotnevella diskophora, Vexillifera bacillipedes, Ripella platypodia, Ripella sp.,
Vannella lata, Vannella sp., Acanthamoeba sp., Cochliopodium actinophorum, Vahlkampfia avara, Vahlkampfia sp. (1),
Vahlkampfia sp. (2), Vahlkampfia sp. (3). ByabkoTonepaHTHi 40 pO34YMHEHMX Y BOAi OpraHiuyHnX peyoBuH: Rhizamoeba
sp. (2), Amoeba proteus, Polychaos dubium, Saccamoeba wakulla, Saccamoeba sp. (1), Saccamoeba sp. (2),
Thecamoeba sphaeronucleolus, Thecamoeba terricola, Mayorella viridis, Mayorella sp. (1), Pellita digitata,
Cochliopodium minus, Flamella sp. CTeHOBIOHTHI NO BiAHOLLEHHIO 4O PO34YMHEHOI B BOAi opraHikun: Saccamoeba limax,
Saccamoeba sp. (3), Thecamoeba verrucosa, Thecamoeba similis, Mayorella penardi, Mayorella sp. (2), Willaertia
magna. Espuraninni: Acanthamoeba griffini, Vannella simplex. Ctenoraninni: Saccamoeba marina, Vexillifera armata,
Vannella devonica, Vannella aberdonica, Vannella plurinucleolus, Cochliopodium gulosum, Mayorella gemmifera,
Thecamoeba orbis, Thecamoeba hilla, Stenamoeba sp.

Knro4oBi cnoBa: zoni amebu, abiomuyHi ghakmopu cepedosuula, ekosoeiyHi 2pynu, odolmu YkpaiHu
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BecTtyn

loni amebn € HaWnoOLIMPEHILWO rPYNO OpraHi3miB, SKMX 4acTo i30M0K0Th i3 Pi3HUX MPUPOAHUX
BioTonis (NpiCHUX | MOPCbKMX BOAOWM, I'pYHTIB). Lli npoTMCTN HanexaTb 40 TPbOX MOMNEKYMNSAPHUX KnacTepis
Tubulinea, Discosea Ta Variosea, siki BUAINSAIOTb B Mexax rpynn Amoebozoa (Cavalier-Smith et al., 2016).
BinbLwicTb BUAiB BUKOPUCTOBYIOTH K GioiHAMKATOPWU B rigpobionoriyHnx, negornoriyHmX, TOKCUKOMOTiYHNX
OOCNIMDKEHHAX, OCKINbKM ANS HUX XapakTepHa LBMOKa peakuis Ha BhAvMBKM 30BHILLHBOIO cepefoBuLua.
BuaineHnHs ronux ame® i3 BogoiM Ta r'pyHTiB NoTpebye cneuianbHUX AOCHigKeHb, SIKi 3aCHOBaHi Ha
CY4acHiln CBITMNOBIN MIKpOCKOMii Ta MONEKYNAPHO-rEHETUYHNX MeToAax. BuaHayeHHs ronux amed Moxnvee
nuwe in vitro. Ang LUbOro BUKOPUCTOBYIOTLCS HENPSAMi METOAM, SIKi MOB’A3aHi 3 pO3MiLLleHHAM 3pa3kiB Boau
abo r'pyHTY B NOXMBHE CEpPefoBULLE i3 HACTYMHUM BuABMNeHHSM ameb (Page, 1988; Page, Siemensma,
1991). BignoBigHO, BUBYEHHSI €KOMOTii LiMX OpraHiaMiB 3BOAMTBLCS 4O AKICHOIO aHarnisy, To6TO NOPIBHAHHIO
BMOOBMX CMMCKIB ameb i3 pi3HMX Micue3HaxomKeHb Ta OLIHKM 4acTOTU TPanmisitHHA OKPeMux BUAIB.
CyuyacHux po0iT, siKi CTOCYI0TbCSH B3aEMOBIOHOCKH ronnx ameb i3 HaBKOMULLHIM cepefoBuLLEM JyXKe Mano
(Anderson, 2007; Kiss et al., 2009; Kyle et al., 1987), y npauax 3asHa4alTbCA CMUCKU TaKCOHIB, SKi
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3HangeHi B cepegoBumax icHyBaHHA (Anderson, 2007; Kiss et al., 2009; Kyle et al., 1987), abo HaBeaeHi
pesynbTaTu MeTareHOMHOro aHanisy 6e3 igeHtudikadii Buais (Delafont et al., 2019; Tekle et al., 2008).
ToMy BUBYEHHS ayTEKOMOrii LIMX NPOTUCTIB 3aNULIAETbLCH akTyanbHUM.

B npopoex 2009-2013 p.p. HamMuM NPOBOAMNUCS ULinecnpsMOBaHi AOCNIMKEHHSA ronux ameb y
Bogovimax XKutomupcbkoro Ta BonumHebkoro lMonicest, B pe3dynbTarti skux 6yno ineHtudikoaHo 40 Buais
ronux ameb (Patsyuk, 2013); npoTe, € HeBM3Ha4yeHi Ta HeoMNucCaHi BMAM B 3B’A3KYy 3i CKMAQHICTIO iX
ineHTUdikauii Ta Binbopy npob i3 npupogHux micuesHaxomkeHb. 3 2013 no 2021 p.p. i3 pisHUX TUNIB
NpiCHUX BOAOWM Ta MOpSl, I'DYHTIB, endiTHUX Ta eniniTHUX MOXIB | NULIaHUKIB Hamu 6yno igeHTudikoBaHO
Ta onvcaHo 56 Bugis ronmx ameb Ha ocHoBI cBiTNOBOI Mikpockonii (DIC KoHTpacTy) Ta reHeTUYHMX MeToaIB
pocriipkeHHst (reHy 18S pPHK), a Takox 3'sicoBaHO peakuito BUAiB Ha abioTu4YHI dhakTopu cepedoBuLla
(Patsyuk, 2018, 2020; Patsyuk et al., 2019). Cknag Bugie ronnx ameb y pisHMX TMnax BOAOWM MOCTINHO
3MIHIOETBCA, WO 3anexuTb Big rgpodisanyHUX i rgpoxiMiYHMX YMHHKKIB, @ TakoX iX chneuudikoro Ta
Ce30HHUMM 3MiHamMyM B Bogonmax. [lpu cnpusaTAMBMX yMOBax CepefoBMLLA YUCENbHICTb BUAIB
30iNbLUYETLCS, BXe BiAMIYEHI BUOM MOXYTb 3HUKATK, a HOBi, HABNaku, 3’ABNATUCA. TOMy, METO HaLIMX
pocnimpkeHs 6yno BCTaHOBUTWM BUMAOBWW cknafg ronux ameb y pisHUX Tunax BOJOWM YKpaiHn 1
npoaHanisysaTu, SKMM YMHOM BUAM PO3MOAINAI0TECSA MO BiAHOLIEHHIO A0 TemnepaTypu Ta CONOHOCTI BOAMN,
KOHUEHTpaL|il pO34YMHEHOro B BOAi KUCHIO Ta OPraHiyHMWX PEeYOBWH N OTpUMaTW NonepenHio eKOMOoriyHy
Knacuaikauito LMx NpoTMCTIB 3a napaMeTpamm cepegosuLa.

Martepianu Ta Metoam

36ip maTtepiany nposogunu Bnponosx 2013-2021 p.p. i3 pisHux TvNiB npicHux (piukn, 6onoTa, o3epa,
3annaeHi BOOOVWMM) Ta MOPCbKMX BOgoWM YKpainm (puc. 1). JogaTtkoBo BigidpaHi npobu 3 Bogowm (pidku,
o3epa, 3annasu) AscTpii, HimewunHu, Monbui, LBenuyapii, Yexii Ta TypeyunHu (CepensemHe mope) (puc.
2). I3 koxXHOT BogoriMm Bigbupanucst npobu B kinbkocTi Big 8 no 15. Beboro BigibpaHo Ta npoaHanizoBaHo
6inbwe 2500 npob.
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ig. 1. Collection points for material from Ukrainian reservoirs
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Puc. 2. NMyHKkTN 360py MaTepiany 3 Bogonm €Bponu (oparMeHT KapTu)
Fig. 2. Collection points for material from European reservoirs (part of the map)

Mpobu 3 NpicHUX BOgONM (MOBEPXHEBUIA LLIAP OOHHOIO I'PYHTY Ta HEBENWKA KiNbKiCTb NPUAOHHOI BOAW)
BioaOMpanu BpyyHy B CTEPWIIbHI CKISIHI NocyauHn eMkicTio ao 100 mn i goctaBnanu B naboparopito. [pobu
BioOUpanmcst Takum YMHOM, LWOO 3 OgHIET BOAOWMM OXOMUTU PiIBHOMAHITHICTb €KOTOMIB.

Ha wmicui Bigbopy npo6 Bu3Havanu TemnepaTtypy [OOCHiAKYBaHMX BOAOWM 3a [AONOMOroH
KaniopyBanbHOro BOAHOrO PTYTHOro TepmMoMeTpy i3 uiHowo noginku 0,1-0,5 °C (MeTognyHMIM MOCIOHWK 3
BM3HaYeHHS..., 2002).

Okpemo BigibpaHi Npobu ona BU3HAYEHHS MAPOXiIMIYHMX MOKA3HUKIB BOOW BOAOWM (KOHLEHTpauii
PO3YMHEHUX Y BOAi KUCHIO M OPraHiyHMX PEYOBMH (3a MEepMaHraHaTHOK OKUCIOBAHICTHO) Ta COMOHOCTI
MOPCbKOI BOAW).

BusHavyeHHss BMICTY pO34YMHEHOro B BOAI KWCHIO 34iMCHIOBanM MOOOMETPUYHUM MEeTOAOM 3a
BiHknepom, sikui r'pyHTYETbCA Ha B3aEMOAIil B BOAj KUCHIO 3 MAPOKCMAOM MaHraHy B MyXXHOMY CepeaoBuLL
(HabwBaHeub Ta iH., 2007).

[na aHanizy opraHiyHOl peyvyoBWMHM MPICHUX BOAOWM BUKOPWUCTOBYBaNM METOAWUKY BU3HAYEHHS
opraHivyHoi peyoBuHM 3a Kybenem, sika 6a3yeTbCa Ha OKUCMEHHI NepMaHraHaToM Kanito B Cip4aHOKUCIIOMY
PO34MHI NPU KUM'ATIHHI OpraHidHMX PeYOBUH, SKi MiCTATLCA B Npobi (MeTognyHMiA NOCIGHUK 3 BU3HAYEHHS. . .,
2002; HabueaHeupb Ta iH., 2007).

ConoHicTb BOAU BM3Ha4any apreHTOMETPUYHUM MeTOAOM (3a BMICTOM Xropy B Bofj) (Xineyescbkuid, 2003).

PoamHoxyBanu ronmx ameb y nabopaTopHux ymoBax Ha HEMOXUBHOMY arap-arapi (non-nutrient agar
(NNA) 3a wmetogukoro . Tlenpgxa (Page, 1988; Page, Siemensma, 1991). lgeHTudpikauito Bugis
3[incHIoBanu 3a 4ONOMOIOK CBITNOBOro Mikpockony Axio Imager M1 (LleHTp KONEKTUBHOIO KOPUCTYBaHHS
HaykoBMMK npunagamum «Animalia» IHcTuTyTy 300norii im. I. |. LUmanerayseHa) i3 3acTocyBaHHAM
AndepeHuiHoro iHTepdepeHUinHoro KoHTpacty. PogoBy Ta BMAOBY MpUHANEXHICTb ronux ameb
BM3Havanu 3a (Page, 1983; 1988; Page, Siemensma, 1991). MonekynsapHO-reHeTUdHUMKU MeTo4aMn 3a
mapkepom 18S pPHK nigTBepmxeHa igeHTuUdikauia 22 BuaiB ronux amed, W ansa iHWux 22 Buais
BCTAHOBIIEHA BMOOBA/pPOA0OBa MPUHANEXHICTb 3a MOpdonoriyHMMm o3Hakamm (Tabn. 1). Fen 18S pPHK
amnnicpikyBann 3 BUKOPUCTaAHHSAM  YHiBepcanbHWX  eykapioTudyHux  npaumepis  RibA  5'-
ACCTGGTTGATCCTGCCAGT-3' tTa RibB 5'-TGATCCTTCTGCAGGTTCACCTAC-3' (Medlin et al., 1988).
MJIP Bknioyana noyatkoBy AeHatypadito (95 °C 10 xsunuH), 40 umknis (94 °C 30 cekyHa, 50 °C 60 cekyHf,
72 °C 2 xBunuHn 30 cekyHpa) Ta cpiHanbHy enonradito (10 xBunuH). OTpyMMaHi nocnigoBHOCTI Bynu
aBTOMaTM4HO BUWPIBHSAHI 3 BUKOpUCTaHHAM anroputMmy Muscle, peanidoBaHoro B nporpami MEGA 10.0
(Kumar et al., 2016).

Ta6n. 1. XapakreprcTuka 3HangeHux BMAIB ronmx ame6 3a mopdonoriyHMmMmn Ta reHeTUMHUMM O3HaKaMu
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Table 1. Characteristics of the found species of naked amoebae by morphological and
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genetic characteristics

Ne Bupg ronux amed [osxuHa, | WupuHa, | HiameTp | HaasHicTb ypoigHux | MNocnigoBHIiCTb
n/n MKM MKM aapa, MKM CTPYKTYpP OHK'y
Genbank
MpicHoBOAHI BUAM
1. | Rhizamoeba sp. (1) 110-160 60-78 9-11,5 aare3nBHi HUTKN —
2. | Rhizamoeba sp. (2) 68-120 46-85 5,8-9,8 YPOIigHi HUTKK —
3. |Amoeba proteus 210-340 50-115 29-34 MOPYNsipHUN ON907618
4. | Polychaos dubium 180-380 86-110 32-41 dacLikynspHun -
5. | Deuteramoeba 58-100 25-48 10-16 cocoukonoaibHuin -
mycophaga
6. | Saccamoeba 40-70 10-18 4,0-8,0 Bino3HonoAibHun -
stagnicola
7. Saccamoeba limax 73-112 34-48 2,1-3,8 OKPYITINM i3 TOHEHb- OP894078
KMMMW BOPCUHKaMK 0Q520144
8. 133-172 55-85 3,8-7,0 BiNIO3HO- -
Saccamoeba wakulla 6 . .
ynebonoaibHuin
9. | Saccamoeba sp. (1) 38-62 10-14 2,0-7,0 LmwkonogibHumn -
10. Saccamoeba sp. (2) 65-92 30-32 8,0 BiNIO3HO- -
) oynbbonogibHu
11. | Saccamoeba sp. (3) 45-62 10-12,5 6,0-6,5 6ynbbonoaidHui MZ079370
12. . 30-74 18-38 6,2-10,0 BiCYTHIN 0Q134482
Thecamoeba striata 0Q134483
13. | Thecamoeba 38-80 20-38 8,0-11,5 BiCYTHIN ON398268
quadrilineata
14. | Thecamoeba 95-150 65-95 14-20 BY3NyBaTOMNOAIOHUNA -
sphaeronucleolus
15. | Thecamoeba 110-180 70-90 12-18 BiCYTHIN -
verrucosa
16. | Thecamoeba terricola| 115-185 85-110 20-55 BiOCYTHIN —
17. Thecamoeba similis 45-80 42-64 8,2-12,8 BiCYTHIN OoL604177
0L604178
18. | Thecamoeba sp. 48-75 38-64 7,3-11,5 BiACYTHIN MZ079371
19. | Stenamoeba 16-26 6-8 2,0-2,4 BiOCYTHIN OP375108
stenopodia 0OP419588
20. | Paradermamoeba 42-70 12-22 6,0-8,0 MOPYNAPHUI -
valamo
21. | Paradermamoeba 24-48 6,0-17,5 2,0-3,8 OnyKnun -
levis
22. | Mayorella 90-120 48-60 2,8-3,6 3MOpPLLKYyBaTUN -
cantabrigiensis
23. | Mayorella 80-100 50-75 6,5-10,0 BiOCYTHIN OP739500
vespertilioides
24. | Mayorella penardi 42-48 16-22 4,0-5,8 BiOCYTHIN -
25. | Mayorella viridis 80-100 42-58 10,0-11,5 BiOCYTHIN -
26. | Mayorella sp. (1) 45-75 20-40 3,5-5,8 BiOCYTHIN OP729930
27. | Mayorella sp. (2) 48-72 28-45 6,8-9,2 BiOCYTHIN -
28. | Korotnevella stella 32-55 16-25 4,8-5,8 BiCYTHIN ON398267
ON398266
29. | Korotnevella diskophora 18-36 6-16 1,0-2,1 ONYKINUN
30. | Vexillifera bacillipedes 8-22 5-12 2,5-2,8 BiOCYTHIN 0OK649262
31. | Ripella platypodia 12-30 6-12 3,0-4,2 BiOCYTHIN -
32. | Ripella sp. 6-15 6-10 1,8-2,2 BiOCYTHIN MZ079369
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Ne Bupg ronux amed HosxuHa, | WupuHa, | Hiametp | HassHicTb ypoigHux | MNocnigoBHIiCTb
n/n MKM MKM aapa, MKM CTPYKTYpP OHK'y
Genbank
33. 40-58 50-64 5,8-8,0 BiACYTHIN OL305063
Vannella lata OL305064
34. | Vannella sp. 26-38 30-58 4,5-7,5 Bi4CYTHIN MZ079372
35. Acanthamoeba sp 12-18 4,5-6,5 1,5-1,7 aare3avBHUN MZ079366;
' OK649261
36. | Pellita digitata 55-95 52-92 3,8-6,5 BiOCYTHIN -
37. | Cochliopodium 28-50 32-76 7,8-13,3 BiOCYTHIN MZ079367
actinophorum
38. | Cochliopodium minus 18-74 18-75 7,9 BiOCYTHIN OK649264
39. | Flamella sp. 30-56 48-68 4,5-8,6 BiOCYTHIN -
40. | Vahlkampfia sp. (1) 16-20 8-13 3,4-4,5 BiOCYTHIN -
41. | Vahlkampfia sp. (2) 18-20 10-16 4,0-4,8 BiOCYTHIN -
42. . 45-60 28-36 6,2-7,4 BiNO3HO- -
Vahlkampfia sp. (3) 6y LGONOIGHMIA
43. | Vahlkampfia avara 50-68 18-28 2,8-4,5 BiACYTHIN OP179657
44. | Willaertia magna 98-124 32-42 12-20 ONyKNnn 0OK649263
Mopcbki Buau
45. | Saccamoeba marina 52-98 28-42 0,8-1,1 B6ynbbonogibHun -
46. | Thecamoeba orbis 12-22 10-18 3,145 BiOCYTHIN -
47. | Thecamoeba hilla 36-74 30-46 7,0-7,8 BiOCYTHIN -
48. | Stenamoeba sp. 18-25 6,0-6,8 1,4-2,0 BiACYTHIN -
49. | Mayorella gemmifera 34-80 25-54 7,4-8,4 BiOCYTHIN -
50. | Vexillifera armata 11-20 7,4-9,3 3,5-5,5 OoKpYyrnun —
51. | Cochliopodium 92-100 58-80 9,5-14,5 BiACYTHIN -
gulosum
52. | Acanthamoeba griffini| 25-31 10-20 1,8-3,2 BiOCYTHIN OM522832
OM522833
53. | Vannella simplex 45-58 35-48 7,0 BiOCYTHIN OM403052
OM403053
54. | Vannella devonica 16-30 14-30 4,0-4,6 BiOCYTHIN —
55. | Vannella aberdonica 7,0-12,5 7,8-14 2,0-3,0 BiOCYTHIN —
56. | Vannella plurinucleolus 9-30 10-36 2,7-6,0 BiOCYTHIN —

YacToTy TpannsHHsa (R) BUAiB BU3Ha4anu, sik 4actky npob, B SKMX 3HangeHWi BMA, Bif 3aranbHOro
yncna pgocnigxkeHux npob (Barnes, 1989; Raunkiaer, 1934). HannowuvpeHilwmMm BBaxanucsa Buan, AKLo
R ctraHoBuna 50 % i 6inbwe, Big 30 0o 50 % — 3anMmManu cepeaHe NOJOXKEHHS 3a YaCTOTOK TPaMJIsiHHSA,
MeHwe 30 % — HarimeHw nowmpeHi sBuan (Raunkiaer, 1934).

CtaTncTnyHMIA aHanis gaHux npoBoaunu 3a JonoMorot nakety nporpam Ms Excel ta Past 3.11
(Hammer et al., 2001).

Pe3ynbtaTt Ta O6roBopeHHs

Y pesynbTaTi JOCNIAKEHHSA B MPICHMX Ta MOPCbKUX BOAOWMMAax HaMu igeHTUdikoBaHO 56 TakCOHIB
BMAOBOrO paHry ronvx ame6. [lo BugoBoro piBHSA BM3Ha4veHo 40 TakcoHiB, oo pogy — 16 (tabn. 1; puc. 3).
Cepep 3HanaeHux npoTtucTis 28 suais (50 %) BusABMNNCA HOBUMM ANS dayHU YKpaiHu.

Mwu BCTaHOBUNM BUOOBUIA CKag ronvx ameb y BogoriMax pisHuX perioHiB Ykpainu (tabn. 2) (Mautok,
2024). Y Boponmax BiHHMUbKOT obnacti 3apeectpoBaHo 14 BuaiB ronmx ameb, BomnuHcbkoi — 20,
[HinponeTpoBcbkoi — 16, XKutommnpcbkoi — 26, 3anopisbkoi — 10, 3akapnaTtcbkoi — 18, |IBaHO-PpaHKiBCbKOT —
12, KipoBorpaacbkoi — 12, KniBcbkoi — 13, JIbBiBCbKOI — 16, Munkonaisckkoi — 9, Oagecbkoi — 8, NonTaBcbkoi
— 12, PiBHeHcbkoi — 13, Cymcbkoi — 12, TepHoninbCbkoi — 7, XapkKiBCbkOi — 9, XepcoHcbkoi — 11,
XmenbHuubkoi — 15, Yepkacbkoi — 11, YepHiBeubkoi — 7 Ta YepHiriBcbkoi — 9. NepeBaxHa 6inbLuicTb BMAIB
Tpannsanacsa B Bogonmax GinblUOCTi perioHiB AOCHIMKEHHS 1 iX MOXHa BBaXaTn eBpubioHTHUMK. Polychaos
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dubium, Rhizamoeba sp. (2), Amoeba proteus, Saccamoeba wakulla, Thecamoeba similis, Mayorella
penardi, Mayorella viridis, Cochliopodium minus xapakTepHi anst Bogonm 3axigHoi, a Willaertia magna —
nuwe [MiBHiYHOI (XKutomupcbkoi obnacTi) Ykpainn. Taki ocobnmneocTi po3noginy Bugis ronvx amed nos’s3aHi
3 ¢hakTOopamu cepefnoBuLla, SKi BU3HAYalOTb iX MPUCYTHICTb abo BiACYTHICTb Y BOAOWMAX TOFO YM iHLLOrO
perioHy gocnigkeHHs. Buau ronvmx ameb, siki 3HangeHi HamMmy B MOpi He peecTpyBarnmcs B NPiCHNX BOAOMMAX.

(1)

Saccamoeba
stagnicola

Saccan"ld&Ja sp. (2)

Mayorella
cantabrigiensis

Vahlkampfia sp. (3) Acanthamoeba sp

Vahlkampfia sp. (2)

Pellita Paradermamoeba

digitata valamo Vannella

lata

Stenamoeba

stenopodia Thecamoeba Ripella sp.
sphaeronucleolus

Puc. 3. Okpemi Buau ronmx ameo, ski Oynu saHanaeHi B Bogonmax YkpaiHu (BnacHe ¢oto (x1240)) / Fig.
3. Certain species of naked amoebae that were found in the waters of Ukraine (own photo (x1240))

BpaxyBaBLuK 4acToTy TpanfsHHA ronmx amed y gocnigkyBaHux BogorMMax YKpaiHM My BULINUu
TPW rpynu uux NpoTucTie (puc. 4). AMebu, siki 3a 4acToTOK TpannsHHA € ManonowupeHummn: Rhizamoeba
sp. (1) (10-27,5 %), Rhizamoeba sp. (2) (5,5-20 %), Amoeba proteus (10 %), Polychaos dubium (11-
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14,6 %), Saccamoeba limax (4-22 %), Saccamoeba wakulla (4,6-26,7 %), Saccamoeba marina (19 %),
Saccamoeba sp. (1) (1,6-14 %), Saccamoeba sp. (2) (7-28 %), Thecamoeba quadrilineata (1,3-15,6 %),
Thecamoeba sphaeronucleolus (2,8-6,7 %), Thecamoeba verrucosa (1,3-25 %), Thecamoeba sp. (6,2-
25 %), Stenamoeba sp. (0,6 %), Paradermamoeba levis (11,4-25 %), Mayorella penardi (2,9-8,6 %),
Mayorella viridis (6-7 %), Mayorella sp. (1) (3-20 %), Vannella plurinucleolus (12 %), Korotnevella
diskophora (1,6-22,6 %), Vexillifera armata (28 %), Pellita digitata (5,6-16,8 %), Cochliopodium minus (10
%), Cochliopodium gulosum (28 %), Flamella sp. (3,2-16,7 %), Vahlkampfia sp. (3) (6,7-23 %),
Willaertia magna (17,7 %).

Buaun ame0, ski 3anmMaloTb cepefHe NONOXEHHS 3a 4acTOTO TpannsaHHs: Saccamoeba sp. (3) (19-
44 %), Thecamoeba terricola (1,3-30 %), Thecamoeba hilla (42 %), Stenamoeba stenopodia (7-35 %),
Paradermamoeba valamo (7-35,7 %), Mayorella gemmifera (30 %), Mayorella sp. (2) (6-33 %), Vexillifera
bacillipedes (14-43 %), Ripella sp. (4,2-47,7 %), Vannella simplex (36 %), Vannella sp. (2,9-38 %),
Acanthamoeba griffini (34 %).

Bnawn ameb, ski € HannowwmpeHiwnmn: Deuteramoeba mycophaga (6-56 %), Saccamoeba stagnicola
(8-57 %), Thecamoeba striata (7,3-66,7 %), Thecamoeba similis (9,8-69 %), Thecamoeba orbis (58 %),
Mayorella cantabrigiensis (5,7-53 %), Mayorella vespertilioides (5,6-70 %), Korotnevella stella (8,6-56 %),
Vannella devonica (63 %), Ripella platypodia (22-54,3 %), Vannella lata (6,7-62,5 %), Vannella aberdonica
(56,5 %), Acanthamoeba sp. (6,7-93,8 %), Cochliopodoum actinophorum (10,3-60 %), Vahlkampfia sp. (1)
(4,3-63 %), Vahlkampfia sp. (2) (4,3-50 %), Vahlkampfia avara (5,7-50 %).

Tabn. 2. Po3noain ronux ame6 y BoaonmMax pi3HUX perioHiB YKpaiHu («+» — BUg NPUCYTHIN, «—» —
BuA BiacyTHin) / Table 2. Distribution of naked amoebae in water bodies of different regions of

Ukraine (“+” — species present, “—" — species absent)
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3. |Amoeba proteus — |+ =] =]=|=1=1=|=|=1=1=|=]=-|=|=]=1=|=1=1-=1-=
4. |Polychaosdubium | — | - |- | = | -|-|-|-|=-|=|=|-=-1=|+|-|=-|=|=-|-=-1=1]+1[]-
5. Deuteramoeba N O I I I O R O I O o te o, ~
mycophaga
6. Saccafmoeba +l+ |+ |+ | =]+ =|=|+]|+]|=|=|+|=|=|=|+|=|+]|+|=|H+
stagnicola
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bacillipedes
31.|Ripella platypodia — =+ =]=|=1=1=|=|=1=|=|=]=|=|=]=|=|=]|=1+/1-=
32. |Ripella sp. — =+ |+|=|=|=1=]+|=]|=]=|+|=|=|=]1+|=-1=-]1=1]1=1-=
33.|Vannella lata — =+ |+ | =+ |+ | =]+ |+|=|=]+|+|+|=|=|+|+]|=]=1]=
34.|Vannella sp. — |+ |+ |+ |-+ +]|-]|- — |+ | - - -] = N R
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36. |Pellita digitata =1+ =|=1=1=1=1=1=]=]=]=/=|+|=]=]=]=]+]=1-=
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Bcboro 1412016261018 [12[12|13|16]| 9 | 8 |12[13|12]| 7 |9 [11|15|11]| 7 |9

Y BogorMmax YKpaiHu OAWH i TOW camui Bug ronmx ameb 3a 4acTOTOH TPaniisiHHA 3anMae pisHe
NOJSIOXKEHHS, LLLO NOB’s13aHO 3 hakTopaMmn cepeaoBuLLa.

BpaxoBytoun BnacHi AaHi Wo[o 3Haxigok ronvx ameb y BOAOMMAXxX PisHWX TUNIB YKPaiHW, siKi
BiOpi3HAIOTECA abioTMYHMMK bakTopamn cepefoBula (TEMNEPATYPOD, KOHLLEHTPALIE PO3YMHEHUX Y
BOLi KNCHIO Ta OpraHiYHMX pe4yoBuMH) MU BCTAHOBWIMW Aiana3oHu TonepaHTHoCTI ansa 44 Buais ronmx ameb
00 BkasaHux Bue cakTopis (Tabn. 3). MNMpy BCTAaHOBMEHHI Oiana3oHiB TonepaHTHOCTI ronux ameb no
hakTopiB BOAHOIO cepeaoBuLLa, ANS TOro, Wwob 3Ha4YeHHS LMX YMHHUKIB Oynn NnpefcTaBneHi B 04HaKoBUX
OAMHULSX BUMIpY MU BUKOpUCTOBYBanu gecatnbaneHy wkany (Arndt, 1993; Prosser et al., 2007; Weisse,
2008). AHani3 gaHux, siki HaBegeHi B Tabnuvui 3, 4O3BONMMB BiOHECTM BCi BUAM ronux amed OO0 Takux
€KONOriYHUX rpyn.
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= HaMEHLU NOLUMPEHi BUAmn
= HaNOLIMPEHiILi BUAn
= BUOW, SIKi 3@ YaCTOTOO TpanssHHS 3aiMatloTb CepeHE NONOXEHHS

Puc. 4. N'pynu ronux ame6 3a 4aCTOTOK TpanJIsiHHSA
Fig. 4. Groups of naked amoebae by frequency of occurrence

TonepaHTHICTb XMBUX OpraHiamiB 0O TemnepaTtypu BOAW BOLAOMM MOXe OUiHIOBaTUCA 3a YMOBWU
LinopiyHMx cnoctepexeHb. Ce30HHI JOCNIMKEHHST B BUOOBOMY KOMMIEKCi ronnx ameb y p. Tetepis (M.
Kutomunp) nposogunuca snpogosx 2014-2020 p.p., WO A03BOMWIIO HaM BUAINUTY Taki €KONOriYHi rpynu
ronnx ame0. 8 BuaiB BUTPMMYIOTb Jiana3oH Temnepartyp Boau Big +1-2 0o +22-24 °C 1 € eBpUTEPMHUMUY;
rpyny CTEHOTEPMHUX TENMNOMOOHUX YTBOPOKTL 6 BMAIB, WO 3adikcoBaHi Npu TemnepaTypi Boau Big +7-12
0o +22-23 °C; cTeHOoTepMHUX XxonogontodHux 1 Bug — +1-6 °C (tabn. 3).

lMpoBeaeHW KnacTepHM aHamni3 nokasye, WO BUAIMEHi HaMu eKomnoridYHi rpynu ronux ameb 3a
TemnepaTypHUM hakTopoM, o6’e4HYIOTECA B ABa KracTepu 3 4OCTAaTHLO BMCOKOK ByTCTpen-nigTpyMKoo
(77-100 %) (pwuc. 5). B nepwmi knactep Buainunace rpyna eBpuTepMHUX BUAIB, Y APYrMiA — CTEHOTEPMHMX
TEeNnontbHUX i CTEHOTEPMHUX XONOA0MNOOHUX.

CTEHOTEPMHL
xomomontoDHi
CTEHOTEPMEHI
TeruomooHi
EEPUTEPMH]

Iunerc Yeranorceroro-Cepencena

100

Puc. 5. Po3nogain ronux ame6 3a Temnepartypoto Boam (3a iHgekcom YekaHoBcbkoro-CepeHceHa)
Fig. 5. Distribution of naked amoebae by water temperature (according to the Chekanovsky-Sgrensen index)
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EBpuokcuaHi BMaM BigMiYeHi NMpu KOHLEHTpaLii po34YMHEHoro B Bogi kucHio 4,83-20,04 mr/n, Togi sik
CTEHOOKCUAHI PEECTPYBanucs B BOAiI MPW BMICTi KMCHIO He Buwe Hix 10,04 mr/n (puc. 6.; Tabn. 3). Taki Buau
ameb, sik Saccamoeba stagnicola, Vexillifera bacillipedes, Mayorella cantabrigiensis, Stenamoeba stenopodia,
Flamella sp. y nonepegHix gocnimxkeHHsx (Mautok, 2014; 2016) peecTpyBannca Hamm sik CTEHOOKCUAHI BUAOW.
BinbL geTanbHi 6araTopivHi JocnigKeHHs 4O3BOMSAOTL iX BiZHECTU [0 EBPUOKCUAHMX BUAIB.

= eBPUOKCUAHI BUan = CTEHOOKCUAHI BUan

Pwuc. 6. ExonoriyHi rpynu ronux ame6 no BigHOLWEHHIO A0 KOHLEHTpaLii po34MHeHOro B BoAi KUCHIO
Fig. 6. Ecological groups of naked amoebae in relation to the concentration of oxygen dissolved in water

BugineHa rpyna ronmx ame6 (24 Buaum), Wo 3HangeHa npu nepmMaHraHaTHii OKMCINOBAHOCTI BOAM
5,03-50,04 mr O2/n; rpyna (13 Buais), WO TpannawTbCa Npy 3HadYeHHAX He Bule Hix 30,44 mr O2/n, Ta
rpyna (7 BuaiB), WO 3adikcoBaHi Npy KOHUEHTPaLUii PO3YMHEHNX Y BOAi OpraHiyHMX PEYOBUH HE BULLE HiX
39,72 mr O2/n (puc. 7; Tabn. 3).

= BUAM ronux ameo, Ski BATPUMYHOTb BUCOKI KOHLEHTPaLii PO34YMHEHUX Y BOAi OpraHiyHMX pe4oBUH
BMAM ronux ameb, ki € YyTNnMBUMK 40 Lii KOHUEHTPaLil pO34YMHEHNX Y BOAI OPraHiyHMX peyoBuH
= CTEHOBIOHTHI BUAW MO BiHOLLEHHIO 4O PO3YMHEHOT B BOAI OpraHiku

Puc. 7. EkonoriyHi rpynu ronux ame6 no BiAHOLWEHHK A0 KOHUEHTpauii po34YuMHEeHUX y Bogi
opraHiyHux pe4yoBuH / Fig. 7. Ecological groups of naked amoebae in relation to the concentration
of organic substances dissolved in water

Ak BUAHO 3 puc. 8, BUAINEHI HaMK eKOMoriYHi rpynu ronnx ameb no BigHOLIEHHIO OO KOHUEHTpauil
PO3YMHEHNX Yy BOZi OpraHiyHMX peyoBUH 00’efHYIOTLCS B ABa kractepu. Okpemuid knacTep YTBOPHOOTb
cnuckn ronux ameb, SKi 3ycTpivyanuca B YCbOMY AianasoHi 3HayeHb KOHLEeHTpauii po3yMHeHuX y BoAj
opraHiyHnx peyoBuH (100 %). Y cBoto Yepry, B OKpeMUii knactep 06’ eQHy0TbLCS CNUCKU ronmx amed, ki €
YYTIMBUMM [0 [Aii KOHUEHTpauii pPO3YMHEHUX Yy BOAI OpraHiYHMX PEeyvYoBWH Ta CTEHOBIOHTHMMM MO
BiAHOLLUEHHIO A0 LbOro YvMHHMKa cepegosuia (96 %) (puc. 8).
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Puc. 8. Po3nogin ronux ame6 3a KOHUEHTpaui€ld PO3YMHEHUX Yy BOAi OpraHiYHUX PevYOoBMH (3a
nepMaHraHaTHOK OKMCHOBaHICTIO) (3a iHOekcom YekaHoBcbkoro-CepeHceHna) / Fig. 8. Distribution of
naked amoebae by the concentration of organic substances dissolved in water (by permanganate
oxidation) (by the Chekanovsky-Sgrensen index)

[na BCTaHOBIEHHSA OCOONMBOCTEN HaceneHHs ronux amed y npupoaHux GioTonax HeobXigHo
BMBYATM MpobuK 3 BigganeHMX Micue3HaxomkeHb i NOpiBHHOBATK iX i3 BMAaMu BUAINEHUMW B cknagi
perioHanbHMX dayH. Hamu BuBYeHi Buau ronnx ameb i3 Bogonm ABCTpii, HimeuunHu, Monbui, Yexii,
Lsenuapii. Ak BuaHO 3 Tabnuui 4 BuaineHi Hamu roni amebu 3 BigganeHnx mMicLle3HaxoakeHb BUTPUMYIOTb
noAibHi 3HayeHHa abioTMYHMX (hakTopiB BOAHOIO cepefoBuLLia i3 TakuMmu, ki BCTAHOBIEHI ANs BuAis,
BUAINEHMX i3 BOAOWM YKpaiHU 1 BiANOBI4AKTb Aiana3oHaM TONEepPaHTHOCTI ronux ameb 0o BULLEBKa3aHUX
YMHHUKIB (Tabn. 3).

Hiana3oHu TonepaHTHOCTI 18 BMAiB ronnx ameb oxXonmnoTb YCi 3HAa4YEHHS 3apeecTPOBaHNX YNHHMKIB
" BigHeceHi Hamn go eBpubioHTiB (Tabn. 3). OgHak, Taki Buam Sk Rhizamoeba sp. (2), Saccamoeba limax,
Saccamoeba sp. (1), Saccamoeba sp. (3), Deuteramoeba mycophaga, Thecamoeba quadrilineata,
Thecamoeba terricola, Thecamoeba similis, Stenamoeba stenopodia, Ripella sp., Mayorella penardi,
Mayorella sp. (2), Korotnevella diskophora, Vexillifera bacillipedes, Pellita digitata, Flamella sp.,
Vahlkampfia sp. (2), Willaertia magna BxoasiTb OAHOMACHO O0 KiNbKOX KaTeropin, Wwo CBigYnTb NpPO iXHI0
€KONOoriYHy NNacTUYHICTb.

Tabn. 3. fianasoHun Temnepatypu Boaun (T °C), KoOHUEHTpaUii pO3YMHEHUX Y BOAI KUCHIO (Mr/n) Ta
opraHiyHux peyoBuH (Mr O2/n), npu AkMx 6ynu 3apeecTtpoBaHi roni ame6u / Table 3. Ranges of water
temperature (T °C), concentrations of dissolved oxygen (mg/l) and organic matter (mg O2/1) in water,
at which naked amoebae were recorded

Ne Bugu ameb TonepaHTHICTb 40 TonepaHTHICTb 40 TonepaHTHICTb A0
n/n TemnepaTypu Boau, KOHLIeHTpauji KOHLIeHTpau,i
T°C PO3UYMHEHOrO B BOAi | PO3YMHEHUX Y BOAI
KWUCHIO, Mr/n opraHivyHmnx

PEYOBWUH,

mr O2/n
1. Rhizamoeba sp. (1) 7,32-18,54+0,022 9,86-50,40+0,023
2. Rhizamoeba sp. (2) 11,03-19,82+0,029 8,36-26,18+0,030
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Ne Bugn ameb TonepaHTHICTb 40 TonepaHTHICTb 40 TonepaHTHICTb 40
n/n TemnepaTypu Boau, KOHUeHTpauil KOHUeEeHTpauil
T°C PO34YNHEHOTO B BOAI | PO3YMHEHUX Y BOAI
KUCHIO, M/ OpraHiyHnX
PEYOBUH,
mr Oz2/n
3. Amoeba proteus 9,68+0,015 25,14+0,055
4. Polychaos dubium 6,52-8,28+0,034 13,84-22,18+0,021
5. | Deuleramoeba 7-23 6,38-19,64£0,033 | 9,09-44,18:0,012
mycophaga
6. Saccamoeba stagnicola 9,34-18,3440,029 9,09-50,40+0,023
7. Saccamoeba limax 4,36-8,64+0,016 10,18-39,18+0,029
8. Saccamoeba wakulla 15,13-16,354+0,011 22,84-29,48+0,021
9. Saccamoeba sp. (1) 9,61-16,82+0,071 8,44-25,3410,021
10. Saccamoeba sp. (2) 8,32-8,64+0,021 9,63-15,84+0,071
11. Saccamoeba sp. (3) 1-6 6,38-20,04+0,015 9,64-39,65+0,018
12. Thecamoeba striata 1-24 5,44-18,34+0,081 5,03-49,44+0,089
13. | Thecamoeba 7-12 8,32-17,84:0,094 | 15,84-42,05:0,010
quadrilineata
14. | Thecamoeba 6,32-8,280,017 | 10,08-21,00£0,024
sphaeronucleolus
15. Thecamoeba verrucosa 6,38-17,35+0,019 10,18-39,72+0,029
16. Thecamoeba terricola 10,20-19,54+0,017 8,54-30,44+0,011
17. Thecamoeba similis 7,32-9,94+0,027 11,15-39,18+0,017
18. Thecamoeba sp. 1-22 6,38-17,35+0,087 9,86-42,18+0,021
19. Stenamoeba stenopodia 7-23 6,38-18,54+0,011 10,15-50,40+0,026
20. | Paradermamoeba 11,35-19,64£0,018 | 10,08-43,15£0,020
valamo
21. Paradermamoeba levis 10,20-19,64+0,010 10,18-43,15+0,027
22. Mayorella cantabrigiensis 1-24 6,34-19,64+0,053 9,63-50,40+0,011
23. Mayorella vespertilioides 9,33-15,3410,014 9,63-50,40+0,019
24. Mayorella penardi 9,68-19,32+0,031 8,64-38,46+0,035
25. Mayorella viridis 6,52-9,98+0,011 10,08-22,18+0,041
26. Mayorella sp. (1) 7,35-9,61+0,021 9,63-28,44+0,011
27. Mayorella sp. (2) 10,35-19,5+0,009 10,18-36,47+0,022
28. Korotnevella stella 1-24 6,38-20,04+0,021 9,86-50,40+0,027
29. Korotnevella diskophora 8,35-9,26+0,022 10,18-41,53+0,021
30. Vexillifera bacillipedes 7-23 4,83-19,40+0,022 9,63-50,40+0,013
31. Ripella platypodia 8,35-17,32+0,065 13,84-49,44+0,014
32. Ripella sp. 7-23 6,38-17,23+0,074 10,18-50,13+0,061
33. Vannella lata 1-24 5,44-19,64+0,033 5,03-50,40+0,021
34. Vannella sp. 1-24 6,38-18,54+0,021 12,05-50,40+0,011
35. Acanthamoeba sp. 2-22 5,44-16,52+0,061 9,64-50,01+0,013
36. Pellita digitata 5,42-17,32+0,022 9,86-28,38+0,012
37. | Cochliopodium 1-24 6,38-20,04+0,023 | 9,63-50,13£0,031
actinophorum
38. Cochliopodium minus 9,68+0,022 25,14+0,016
39. Flamella sp. 9,68-16,82+0,013 8,44-30,44+0,041
40. Vahlkampfia sp. (1) 7,32-16,84+0,041 9,63-44,89+0,018
41. Vahlkampfia sp. (2) 8,35-9,64+0,032 9,86-49,44+0,054
42. Vahlkampfia sp. (3) 5,44-12,26+0,071 10,26-50,02+0,051
43. Vahlkampfia avara 7,32-19,64+0,068 9,63-50,40+0,011
44, Willaertia magna 7-22 6,38-17,35+0,011 16,14-39,15+0,012
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Tabn. 4. 3Ha4yeHHA YMHHUKIB BOAHOro cepedoBMlla NPU SKMX PeecTpyBanucsa roni ameéum B
BoAoMMax 3 BigaaneHux micuesHaxomxeHb / Table 4. The values of aquatic environmental factors
under which naked amoebae were recorded in water bodies from remote locations

Ne| Bwugu ameb PerioHn gocnigxeHb
n/n ABCTpis Himey4unHa MonbLa Yexis LLisenuapis
T T < T T = i=3 T = i=3 ‘T < ‘T T <
=8 _ (x93 |x8_|s83 =8_ =98 |x8, |83 |=8_ =83
35 |322d 325|328 305 (3289 8355|3269 305 (326«
aP = |axag a3 |laxagxm af S |axag a2 |axay a2 |axay
E9g|ETx0 EQg |52 x0 529 |52 %x0 £28¢|EX2x0 £EQ5 |22 %0
QI |(QV0FTH VI |VQOT QI |QOFTH Qg |QOZTY QI |003F
I O :I'I:,_E I O :I'IJ_E I xr O :I'IJ_E I X O :I'IJ_E I O :I'ID_E
552|533 | 352|373 | 852|353 | 55|33 | &5 |35¢%
X 5 X ™ @© 2 & X ™ @© X & X ™ @© X & X ™ @© X & X ™ @©
S | 85| 8§ | 85| 8 | 88| & | 88| & | g8
1. |Deuteramoeba| 16,07 16,38 _ _ _ _ _ _ _
mycophaga +0,001 | %0,002 B
2. |Saccamoeba _ _ 16,84 25,84 _ _ _ _ _ _
stagnicola $0,025 10,01
3. |Saccamoeba _ _ _ _ _ _ _ _ 9,90 10,84
limax +0,02 +0,03
4. |Saccamoeba _ _ _ _ _ _ 14,13 17,04 _ _
sp. (3) 40,01 40,01
5. |Thecamoeba _ _ _ _ 12,10 25,00 10,35 36,11 9,90 10,84
Striata 0,003 | +0,001 | +0,003 | 0,001 10,02 10,03
6. |Thecamoeba 16,07 16,38 _ _ _ _ _ _ _ _
quadrilineata +0,001 +0,002
7. |Thecamoeba _ _ 13,42 21,15 _ _ _ _ _ _
verrucosa +0,006 +0,004
8. |Thecamoeba 18,04 10,18 _ _ _ _ _ _ _ _
terricola 0,004 | +0,001
9. |Thecamoeba 9,64 24,43 _ _ _ _ _ _ _ _
similis +0,002 +0,01
10.|Stenamoeba 16,07 16,38 _ _ 12,10 25,00 10,35 36,11 _ _
stenopodia +0,001 | +0,002 +0,003 | +0,001 | +0,003 | #0,001
11.|Mayorella 9,64 24,43 13,42 21,15 _ _ 18,38 28,64 _ _
cantabrigiensis| +0,002 0,01 +0,006 | +0,004 0,008 | +0,004
12.|Mayorella _ _ _ _ 12,10 25,00 _ _ _ _
vespertilioides +0,003 +0,001
13.|Korotnevella 9,64 24,43 _ _ _ _ _ _ _ _
stella +0,002 +0,01
14.|Vexillifera 18,04 10,18 _ _ _ _ 14,13 17,04 _ _
bacillipedes 0,004 | +0,001 10,01 10,01
15.|Ripella _ _ 16,84 25,84 _ _ _ _ _ _
platypodia 10,025 +0,01
16. Ripella sp _ _ _ _ _ _ 18,38 28,64 _ _
) +0,008 | +0,004
17. 12,10 25,00
Vannella lata +0,003 | +0,001
18.|Acanthamoeba _ _ _ _ _ _ 14,13 17,04 _ _
sp. +0,01 +0,01
19.|Cochliopodium| 18,04 10,18 _ _ _ _ _ _ _ _
actinophorum | +0,004 +0,001
20.|Vahlkampfia _ _ _ _ _ _ 10,35 36,11 _ _
sp. (1) 0,003 | +0,001
21.|Vahlkampfia _ _ 13,42 21,15 _ _ _ _ _ _
avara 0,006 | +0,004

Mopchbki BUamM ronux ameb Tpannanmcs 3a conoHocTi Boam YopHoro mops Big 15,5 oo 17,6 %.. Vannella
simplex Ta Acanthamoeba griffini 6ynv Buginexi Hammn 3 CepensemHoro mops (Cige, Typuis) 3a conoHocTi
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Boan 37,8 %o. BpaxoByoun Len haktop cepefoBua My BUAINUAW Taki €KOMOriYHi rpynu UmMx NpOTUCTIB:
eBpuranitHHi — Acanthamoeba griffini n Vannella simplex Ta cteHoraniHHi — Saccamoeba marina, Vexillifera
armata, Vannella devonica, Vannella aberdonica, Vannella plurinucleolus, Cochliopodium gulosum,
Mayorella gemmifera, Thecamoeba orbis, Thecamoeba hilla, Stenamoeba sp. BctaHoBneHo, L0 roni amebu
MOXYTb aAanTyBaTMCA A0 JOCUTb HU3bKNX 3HAYEHb CONOHOCTI cepenosuLla (Patsyuk, 2024). NpoTe, okpemo
BMAINSAIOTb rPynu MOPCbKUX, NPICHOBOAHUX Ta rpyHTOBUX BUAiB (Page, Siemensma, 1991). ®disnko-ximidHi
napameTpu BoAW BNNMBalOTb Ha BUAOBUIA cknag ameboigHMX NPOTUCTIB Ta NPeTeHAYTb Ha POSib OCHOBHMX
dhakTopiB, LLO PerynoTb YNCEnNbHICTb Ta nowwmpeHHs ronnx amed (Anderson, 2013).

Bigomi Buaun, aki € HebesneyHMyM Ons NOAMHKW | TBapuH (Hanpuknag, akaHTamebu, Hernepis,
GanamyTis, eHTamebu) 1 Ti, SKi BUAINEHi 3 TKaHWH NIOANHW | TBApWUH | BBaXKaOTbCA YMOBHO NaTOreHHMMM
opraHiamamn (nNpeactaBHUKM poAiB  Sappinia i Thecamoeba). HebeaneyHMMM 3axBOPHOBAHHAMU €
ON3eHTepis1, kepaTnTn, amebHun meHiHroeHuedanit Ta iH. (Kaushal et al., 2008; Laing et al., 2010; Ondarza,
2007; Ramanan et al., 2010). Y Hawmnx AOCNimMKeHHsIX NapasuTUYHi BUAM He peecTpyBanucsa. [ns Toro, wob
BCTAHOBUTU 4K OiNCHO npeacTaBHUKM podiB Acanthamoeba w Vahlkampfia € napasntuiHumm amebamu,
HeobXigHO NPOBOANTM CheLjianbHi 4OCHiMKEHHS, B T.4. 1 cekBeHyBaHHs [IHK ansa TouHoro BM3HayeHHs BuiB.

Takum YnHOM, B pesynbTaTi HalWmnx AocnigXeHb iaeHTudikosaHo 44 npicHOBOAHMX BMAiB ronnx ameb
Ta 12 — wmopcbkux. Ona 22 BuaiB nigTBepaxeHa BuaoBa igeHTudikauis 3a reHom 18S pPHK.
HannowwupeHriwvmn B Bogovmax YkpaiHm € 17 BuaiB ameb, HanmeHw nowmpeHumn — 12, cepegHe
MOMNOXEHHsT 3a YacToTol TpannsHHA — 27. Polychaos dubium, Rhizamoeba sp. (2), Amoeba proteus,
Saccamoeba wakulla, Thecamoeba similis, Mayorella penardi, Mayorella viridis, Cochliopodium minus
peecTpyBanucst B BogonMax 3axigHoi Ykpainu, W. magna — TliBHi4HOI; yCi iHWi BMONM — y BOgoMMax
GinbLIOCTi perioHiB YKpaiHK 11 iX MOXKHa BBaXkaTh eBpUBIOHTHMMK Buaamu. BugineHi ekonorivHi rpynm ronux
ameb no BiOHOLLEHHIO J0: TemMnepaTypy BOAM — eBPUTEPMHI (8 BMAIB), CTEHOTEPMHI XonogontobHi (1 sug),
CTEeHOTepMHi TennontobHi (6 BMAIB); KOHLEHTpAaLUii pO34YMHEHOrO B BOAI KUCHIO — eBpUMOKCuaHi (33 Buan),
cTeHookcuaHi (11 B1aiB); KOHLEHTPAaLUIT pO34YMHEHUX Yy BOA| OPraHidHMX PEYOBMH — BUAM, SKi 3yCTpiYaoTbCS
npuv WKpoKMx (24 Buan) Ta By3bkux (13 BUAIB) 3HAYEHHAX KOHLEHTpaUii pO34YMHEHUX Y BOAi OpraHiyHMX
PEeYoBUH Ta CTEHOBIOHTHI (7 BMAiB) MO BiQHOLEHHIO A0 PO3YMHEHOI B BOAI OpraHiku; CONOHOCTI BOAN —
eBpwuraniHHi (2 suamn) Ta cteHoraninHi (10 Bugis). Cnnckn Buais 4OCNIMKEHNX NPOTUCTIB 3a TeMnepaTypHUM
dakTopoM POpMyIOTb ABa KracTepu: eBPUTEPMHI BUAW Ta CTEHOTEPMHi TennontobHi N CTEHOTEPMHI
xonogomntobHi. 3a nepmaHraHaTHOK OKWUCIIOBAHICTIO B MEpPLUMW KnacTep noTpannse rpyna BuAIB
LUMPOKOTOMNEPAHTHMX 33 LM (DaKTOPOM, Yy APYrMi — CTEHOBIOHTIB 11 By3bKOTONEpaHTHMX. 3'ACOBaHoO, Lo
OfHi W Ti X NpiCHOBOAHI BMOW MOXYTb OYyTM CTEHOGIOHTaMu 3a ogHMM hakTopoM Ta eBpubioHTamu 3a
iHLIMM, WO BM3HAYae ix NMOLIMPEHHS B BogoriMax YkpaiHu Ta 3a ii Mexamu. Mopcbki BUaM ronmx ameb y
NpiCHMX BOgOVMax HaMu He pPeecTpyBanucs.
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Species composition and ecology of naked amoebae in Ukraine

and adjacent territories
M.K. Patsyuk

From the fresh and marine waters we identified 56 species of naked amoebae. Among the identified species, 17 were
found to be the most frequent in Ukrainian water bodies, 27 species were infrequent, and 12 showed intermediate
frequency of occurrence. Were determined the ecological groups of species to abiotic factors of the aquatic
environment. Eurythermal: Thecamoeba striata, Thecamoeba sp., Mayorella cantabrigiensis, Korotnevella stella,
Vannella lata, Vannella sp., Acanthamoeba sp., Cochliopodium actinophorum. Stenothermal thermophilic:
Deuteramoeba mycophaga, Thecamoeba quadrilineata, Stenamoeba stenopodia, Vexillifera bacillipedes, Ripella sp.,
Willaertia magna. Stenothermal psychrophilic: Saccamoeba sp. (3). Euryoxidic: Rhizamoeba sp. (1), Rhizamoeba sp.
(2), Deuteramoeba mycophaga, Saccamoeba stagnicola, Saccamoeba wakulla, Saccamoeba sp. (1), Saccamoeba sp.
(3), Thecamoeba striata, Thecamoeba quadrilineata, Thecamoeba verrucosa, Thecamoeba terricola, Thecamoeba sp.,
Stenamoeba stenopodia, Paradermamoeba valamo, Paradermamoeba levis, Mayorella cantabrigiensis, Mayorella
vespettilioides, Mayorella penardi, Mayorella sp. (2), Korotnevella stella, Vexillifera bacillipedes, Ripella platypodia,
Ripella sp., Vannella lata, Vannella sp., Acanthamoeba sp., Pellita digitata, Cochliopodium actinophorum, Flamella sp.,
Vahlkampfia sp. (1), Vahlkampfia sp. (3), Vahlkampfia avara, Willaertia magna. Stenooxidic: Amoeba proteus,
Polychaos dubium, Saccamoeba limax, Saccamoeba sp. (2), Thecamoeba sphaeronucleolus, Thecamoeba similis,
Mayorella viridis, Mayorella sp. (1), Korotnevella diskophora, Cochliopodium minus, Vahlkampfia sp. (2). Broad-tolerant
to dissolved organic matter: Rhizamoeba sp. (1), Deuteramoeba mycophaga, Saccamoeba stagnicola, Thecamoeba
striata, Thecamoeba quadrilineata, Thecamoeba sp., Stenamoeba stenopodia, Paradermamoeba valamo,
Paradermamoeba levis, Mayorella cantabrigiensis, Mayorella vespertilioides, Korotnevella stella, Korotnevella
diskophora, Vexillifera bacillipedes, Ripella platypodia, Ripella sp., Vannella lata, Vannella sp., Acanthamoeba sp.,
Cochliopodium actinophorum, Vahlkampfia avara, Vahlkampfia sp. (1), Vahlkampfia sp. (2), Vahlkampfia sp. (3).
Narrow-tolerant to dissolved organic matter: Rhizamoeba sp. (2), Amoeba proteus, Polychaos dubium, Saccamoeba
wakulla, Saccamoeba sp. (1), Saccamoeba sp. (2), Thecamoeba sphaeronucleolus, Thecamoeba terricola, Mayorella
viridis, Mayorella sp. (1), Pellita digitata, Cochliopodium minus, Flamella sp. Stenobionts in relation to dissolved organic
matter in water: Saccamoeba limax, Saccamoeba sp. (3), Thecamoeba verrucosa, Thecamoeba similis, Mayorella
penardi, Mayorella sp. (2), Willaertia magna. Euryhaline: Acanthamoeba griffini, Vannella simplex. Stenohaline:
Saccamoeba marina, Vexillfera armata, Vannella devonica, Vannella aberdonica, Vannella plurinucleolus,
Cochliopodium gulosum, Mayorella gemmifera, Thecamoeba orbis, Thecamoeba hilla, Stenamoeba sp.

Key words: naked amoebae, abiotic environmental factors, ecological groups, water bodies of Ukraine

Cite this article: Patsyuk M. K. (2025) Species composition and ecology of naked amoebae in Ukraine and adjacent
territories. The Journal of V. N. Karazin Kharkiv National University. Series Biology, 45, p. 27-42.
https://doi.org/10.26565/2075-5457-2025-45-3 (In Ukrainian)

About the author:
Patsyuk M. K. — Ivan Franko Zhytomyr State University, 40 Velyka Berdychivska St., Zhytomyr, Ukraine, 10008,
kostivha@ukr.net, https://orcid.org/0000-0003-1185-8101

Use of Atrtificial Intelligence: The authors certify that no generative artificial intelligence tools were used in the conduct of

the research or in the preparation of this manuscript. / BUkopucTaHHA WITY4YHOro iHTenekTy: ABTOpU 3aCBiavy0Tb, LLUO Nia
Yac NpoBeAEHHS AOCMIIKEHHS Ta NIATOTOBKM LIbOTO PYKOMUCY reHepaTUBHUIA LUTYYHWUIA iHTENEKT HE BUKOPVCTOBYBABCSI.

Received: 13.01.2025 / Revised: 31.10.2025 / Accepted: 01.12.2025 / Published: 31.12.2025

Cepisi «Bionorisiy, Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



OuyudgbpysarHs Konekuii npumamie y My3ei npupodu Xapkiecbkoeo HayjioHanbHo20 yHisepcumemy imeHi B. H. KapasiHa m

Digitization of the primate collection at the Museum of Nature of the V. N. Karazin Kharkiv National University

ISSN 2075-5457 (print), ISSN 2220-9697 (online)

DOI: https://doi.org/10.26565/2075-5457-2025-45-4
YOK: 559.8

Digitization of the primate collection at the Museum of Nature of

the V. N. Karazin Kharkiv National University
N. Perevozchikova, S. Yeremenko, Y. Yatsenko

The Museum of Nature of the V.N. Karazin Kharkiv National University (MNKNU) has the largest primate collection in
Ukraine, comprising 217 specimens of 59 species, including Homo sapiens. The non-human species represented in
the museum comprise 11% of the total number of primates, according to the Mammal Diversity Database v2.2 (further
MDD, accessed August 2025), and are distributed across four of the eight biogeographic kingdoms, according to the
World Wide Fund for Nature (WWF). The foundation of the MNKNU'’s primate collection dates back to the first quarter
of the XIXth century, thus, the record for the oldest stuffed animal in the collection - a golden lion tamarin Leontopithecus
rosalia (L., 1766), - dates back to 1826. The collection is represented by several types of preservation groups and
includes 103 stuffed animals of 54 determined species, 87 dry, and 27 wet preparations. In the present work, we report
the result of the revision of the primates collection, including taxonomical redetermination, as well as performed
digitization of the part of the collection (represented by stuffed animals) accompanied by the original historical inventory
data (index cards catalogue, inventory books, and printed catalogues).
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Introduction

Digitization and mobilization of natural scientific collections is a global trend. This is particularly
relevant in Ukraine as due to the Russian war of aggression the museum collections are at the high risks
of destruction. Recently, several initiatives targeted digitization of herbaria or animal collections (Vasyliuk
et al., 2022; Novikov et al., 2024; Novikov et al., 2025). One of the outcomes of this process is the
representation of the museum collection in the online resources, which implies open access to the otherwise
inaccessible scientific and historical data (e.g., Bezzera et al., 2024).

The Museum of Nature of the V.N. Karazin Kharkiv National University (MNKNU) has the largest
primate collection in Ukraine, which today counts 217 specimens of 59 species, including Homo sapiens.
In 2009, the museum's catalogue of Primates (Levchenko, Perevozchikova, 2009) was printed in a scarce
edition of 100 paper copies and mainly represented summarized data of the inventory books and original
records for the vouchers that were acquired from the Kharkiv Zoo.

Russian war of aggression rise concerns about the safety of the Museum and its collections and
brings necessity for digitalization of the stored items, in particular the collection of primates as well as
historical sources (catalogues, etc.). Given this opportunity, physical and curatorial re-evaluation,
taxonomical redetermination, and provenance research were essential and long overdue.

This article along with the provided digitalized GBIF dataset (as the Occurrence data type) altogether
describes the collection and additionally cover i) history of formation of the MNKNU’s Primates collection,
ii) dynamics of the species and quantitative composition of the collection, iii) taxonomic affiliation, iv) types
of preservation, v) biogeographic distribution, and vi) IUCN protection categories.

Materials and Methods
I. Historical data of the MNKNU primate collection covers period between 1826-1995 and includes
following archival sources:
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i) the original records of the systematic card index of the MNKNU (composed between 1826-1889,
and contains 24 records compiled within 1826-1875 for primates);

ii) Book for recording additions to the Zoological Cabinet. Material Book (maintained 1826-1862);

iii) Systematic catalogue of objects stored in the Zoological Cabinet of the Imperial Kharkiv University
until 1848 (Chernay, 1849);

iv) Systematic catalogue of objects stored in the Zoological Cabinet of the Imperial Kharkiv University
until 1848 (Chernay, 1854);

v) Inventory book of the Zoological Museum of the Biological Faculty of the A.M. Gorky Kharkiv State
University (22 March 1937 - 24 July 1941);

vi) Inventory workbook Ne 2 of the Museum of Darwinism of the Biological Faculty of the A.M. Gorky
Kharkiv State University (1944);

vii) Main inventory book of the Museum of Nature of the A. M. Gorky Kharkiv State University (1976)
— currently in use and renamed into "Inventory book Ne 1 of the Museum of Nature of the V. N. Karazin
Kharkiv National University, started Jan. 1976 - ended 1976, from #1 until #1403";

viii) Inventory book of the Department of the Origin of Human (1948-1995);

All these archival sources were used to compile the only existing catalogue for the MNKNU collection
of primates (Levchenko, Perevozchikova, 2009). Noteworthy, no taxonomical (re)determination was made
for that printed catalogue.

Il. Initial taxonomic determination in the majority of cases relied upon the original labeling of the
new acquisitions by the Museum. Specifically, that concerned vouchers from the XIXth century: for those
items no taxonomical revision has been conducted ever (archival sources i-iv).

During the second half of the XXth century, numerous vouchers have been donated by Kharkiv Zoo,
and their determination relied upon original Zoo records, which was reflected in the source viii. This
inventory book is an unofficial list for internal departmental use, and the species names were filled in by
hand by two museum employees — Rudaeva A.V. (working years 1945-1996) and Levchenko D.R. (1970-
2016). Among them, only three specimens were determined by Rudaeva.

Hereby, the catalogue (Levchenko, Perevozchikova, 2009) followed taxonomical determinations
available from the aforementioned sources i-viii.

For present work, we conducted verification and critical taxonomical redetermination of the stuffed
animals only (n=103), following systematic framework of the order Primates L., 1758 by the MDD v2.2
(accessed Aug 2025), redetermination was made with essential assistance of Dr. Hector E. Ramirez-
Chaves (University de Caldas, Manizales, Colombia). We also verified the collection with the lllustrated
checklist by Burgin et al. (2020). As for the rest of vouchers stored in the collection (non-stuffed, n=114),
we provided already extant taxonomic records indicating the necessity of such revision in the future.

lll. Digitization workflow included:

i) Photographing of the stuffed animals by digital camera Canon EOS 1300D, with processor DIGIC
4+ under the following specification: resolution 2973x2685 pixels, ISO — 100, focal distance 18 mm, color
depth 24 (sRGB), no flash used;

ii) Similarly, photographing of the archival sources i-viii; their pdf versions (pages that contained
primate records) were prepared for publication with the Zenodo digital repository;

iii) The primates MNKNU collection dataset was prepared according to the Darwin Core terms,
following the taxonomy given in MDD 2025, and published by MNKNU as a GBIF publisher, accessible at
https://www.gbif.org/publisher/151e81a8-6be3-478a-bc84-df631b6b8b98.

Results

The history of the MNKNU’s collection of primates dates back to the early XIXth century. There is no
reliable information about the exact date when primates first entered the museum; at that time, it was known
as the Natural Cabinet (Redikortsev, 1908; Grubant, Rudaeva, 1955). However, in the "Book for recording
additions to the Zoological Cabinet. Material Book," initiated by Professor Krynitsky I.A., there were already
15 stuffed animals of 13 monkey species as of 1836. The oldest stuffed animal in the collection is a golden
lion tamarin, Leontopithecus rosalia (L., 1766), which dates back to 1826 (according to the card index). In
both editions of the "Systematic catalogue of objects stored in the Zoological Cabinet of the Imperial Kharkiv
University until 1848," Professor Chernay O.V. reported 10 stuffed monkeys across 9 species (Chernay,
1849; Chernay, 1854). The fate of the remaining 5 stuffed primates from 3 species remains unknown.

The subsequent growth of the collection from the mid-XIXth to the early XXth century can be traced
indirectly, as no book-like catalogue is known to have been maintained between 1862-1937, and is
essentially an information gap. Although, the museum had preserved the cards of a systematic index that
were composed and maintained until approximately 1889. According to these cards, the museum had 24
stuffed primates of 21 species, of which only 17 stuffed animals belonging to 14 species can be located in

Cepisi «Bionorisiy, Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



H. MNepeBo3unkoBa, C. EpemeHko, KO. AueHko m

N. Perevozchikova, S. Yeremenko, Y. Yatsenko

the collection to date. Most of the arrivals at that time were made through purchases from famous European
exotic animal and natural history dealers: Ludwig Parreyss (Vienna), Salmin (Hamburg), and Vaclav Fri¢
(Prague). Several stuffed monkeys were purchased from the private hands of Kharkiv citizens in the XIXth
century, such as i) confectioner Ardusser (worked at the Moskovska street), ii) commissioner Edelberg
Aleksandr N. (1823 — 1899, a Swedish immigrant, Kharkivite since 1850, later a merchant of the 2nd guild
and the University’s supplier, rented university’s land and buildings on the corner of the streets Moskovska-
Petrivska-Nikolaevska and Slyusarny Lane where he kept a famous mechanical store (Moskovska str. 7)
and a workshop; since 1863 — the Optician of the Court of His Imperial Majesty), or iii) a “Vienna store”
owner Klein Julius J. (b. 1823, a merchant of the 3rd guild since 1851).

Information, starting from 1937, was obtained from the museum's accounting documents - inventory
books (listed above). The second half of the XXth century was marked by considerable extension of the
MNKNU's Primates collection, mainly by deposits from i) the Institute of experimental pathology and therapy
of the Medical Academy of Sciences of the U.S.S.R. (Sukhumi, Georgia, since 1963), and ii) Kharkiv Zoo.
Thus, taxonomic determination of the vouchers that were deposited in the museum by Kharkiv Zoo just
followed the records on the original individual biological cards for those animals. However, often the origin
of individuals in the Zoo collection was untraceable: in four cases, we were only able to track them down to
two Dutch zootraders: i) G. van den Brink (operated until 1996), and ii) Man in 't Veld (1939-present). Both
dealt with the Moscow zoological trade company, which further was selling and redistributing animals to
the zoos across the Soviet Union. Unfortunately, Man in 't Veld doesn’t keep records from 39 years ago,
while paper records by G. van den Brink were destroyed after the legal expiration date of 10 years storage
(both pers. comm. Aug 2025).

Both the dynamics of the species and the number of the stuffed animals present in the collection by
year are shown in Fig. 1. Notably, the numbers decreased in the reports following publication of the
Primates catalogue in 2009: this was caused by recognition of the raising of the family of Tupaiidae
Gray, 1825 into a separate order Scandentia Wagner, 1855 and subsequent extraction of the 4 stuffed
animals belonging to the 4 species from the list of the MNKNU's Primates and their transfer to the funds of
the MNKNU's Department of Vertebrates. Although after the 2009 catalogue publication, there were also
new arrivals, summing up to 59 species represented by 103 stuffed animals as of Nov 2025.

100 -
category
I | stuffed animals

18261836 1848 1888 1837 1944 1978 2009 2020 2025
Year

Fig. 1. Dynamics of the MNKNU primates collection composition.
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There is an ongoing debate among experts about the total number of primate species. The Catalogue
of Life currently lists 528 species (www.catalogueoflife.org). The world primate fauna, according to MDD
taxonomy (accessed August 2025), includes 516 species, of which 11% are represented within the MNKNU
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collection (Fig. 2). The composition of the primate collection is presented in Tab. 1 in absolute units and in
Fig. 3 in relative units.

category
LN
MDD w22

Familia Subfamilia  Tribus Genus  Subgenus Species

BO%  100%
|

60%
|

40%
|

20%
l

Taxon

Figure 2. Representation of the main taxonomic groups of primates in the MNKNU collection
relative to the taxa recognized by the MDD v2.2.

Table 1. The MNKNU primates collection composition.

No Preparation
Stuffed Dry preparation Wet preserved
Stuffed | animal | skeleton | skull bones of | skin | preparation | head | EtOH | formalin
Taxon animal | skulless the in agar hair
with a postcranial (according
skull skeleton to
Talalayev)
Daubentoniidae
1 Daubentonia 1
madagascariensis
Lemuridae
2 Lemur catta 1 1
3 Lemur sp. 1
4 Varecia variegata 1
Galagidae
5 Galago gallarum 3 1
6 Galagoides 1
demidoff
Lorisidae
7 Loris tardigradus 1 1
Tarsiidae
8 Tarsius tarsier 1
Atelidae
9 Alouatta 1 1
seniculus
Callithrichidae
10 | Callithrix jacchus 3

Cepisi «Bionorisi», Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



H. MNepeBo3unkoBa, C. EpemeHko, KO. AueHko

N. Perevozchikova, S. Yeremenko, Y. Yatsenko

No Preparation N
Stuffed Dry preparation Wet preserved
Stuffed | animal | skeleton | skull bones of | skin | preparation | head | EtOH | formalin
Taxon animal | skulless the in agar hair
with a postcranial (according
skull skeleton to
Talalayev)

11 | Callithrix 2 2
penicillata

12 | Leontopithecus 1 1
rosalia

13 | Saguinus midas 1 1

14 | Saguinus oedipus 1 1 2
Cebidae

15 | Cebus capucinus | 2 2 4

16 | Cebus olivaceus 1 1

17 | Cebus sp. 1 1

18 | Sapajus 1 1
libidinosus

19 | Sapajus nigritus 1 1

20 | Saimiri sciureus 1 1
Pitheciidae

21 | Chiropotes 1 1 2
sagulatus
Cercopithecidae

22 | Allenopithecus 1 1 2
nigroviridis

23 | Cercopithecus 4 2 6
campbelli

24 | Cercopithecus 1 1
cephus

25 | Cercopithecus 2 2 4
diana

26 | Cercopithecus 1 1 2
mitis

27 | Cercopithecus 1 1 2
mona

28 | Cercopithecus 1 1 2 1 5
petaurista

29 | Cercopithecus sp. | 1 2 3

30 | Chlorocebus 1 3 2 3 9
aethiops

31 | Erythrocebus 1 2 4 2 9
patas

32 | Cercocebus atys 3 3 1 7

33 | Cercocebus 1 1
galeritus

34 | Macaca arctoides | 2 2

35 | Macaca 2 1 2 2 1 8
fascicularis

36 | Macaca fuscata 1 1 2

37 | Macaca mulatta 1 6 1 3 2 3 16

38 | Macaca 3 2 1 6
nemestrina

39 | Macaca nigra 2 3 3 8

40 | Macaca radiata 1 1

41 | Macaca sylvanus | 2 2

42 | Macaca sp. 2 2 4

43 | Mandrillus sphinx 1 1

44 | Papio anubis 2 2

45 | Papio 2 2
cynocephalus

46 | Papio hamadryas | 1 6 4 3 14

47 | Papio papio 1 1

48 | Papio ursinus 2 2

49 | Papio sp. 1 1

50 | Theropithecus 1 1 2
gelada

51 | Colobus guereza 1 1

52 | Nasalis larvatus 1 1
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Fig. 3. Proportions (in %) of different storage categories of the vouchers within the MNKNU
primate collection.

17.5

To summarize, the Primates stored at the MNKNU generally suffer from a lack of information about the
collectors, dates, or collection localities (field labels), which in certain cases hardens taxonomical identification.
For all 54 species of the primate collection, which are assigned to the species, we have affiliated
their protected status according to the IUCN lists in different categories: CR — 6 species, EN — 12 species,
VU — 8 species, NT — 7 species, LC — 20 species, NE — 1 species (www.iucn.org) and are distributed in
four of the eight biogeographic kingdoms according to the World Wide Fund for Nature (WWF) system

(www.worldwildlife.org).

The primate collection of the MNKNU is used as a teaching material for the general zoology classes,
mammalian taxonomy, or zoogeography, and is placed in the scientific and exhibition complex "Origin of
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No Preparation N
Stuffed Dry preparation Wet preserved
Stuffed | animal | skeleton | skull bones of | skin | preparation | head | EtOH | formalin
Taxon animal | skulless the in agar hair
with a postcranial (according
skull skeleton to
Talalayev)

53 | Trachypithecus 3 1 4

cristatus
54 | Trachypithecus 1 1

pileatus

Hominidae
55 | Gorilla gorilla 1 1 2
56 | Homo sapiens 1 2 13 5 1 5 9 36
57 | Pan troglodytes 3 1 1 1 4 10
58 | Pongo pygmaeus 1 1

Hylobatidae
59 | Hylobates moloch | 1 1

Total 34 69 10 38 14 19 5 1 5 22 217

0.46
N
X\ preservation
g bones of posicranial skeleton
8.76 ez heair
15.69 praparalon in agar
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Man". In 2018, the exhibition was completely dismantled for renovation. Before the outbreak of the large-
scale Russian military aggression in February 2022, repairs were carried out, and in 2023, new exhibition
showcases were installed. Work has begun on introducing the primate collection into the exhibition.

Digitized MNKNU primate catalogue metadata is accompanied by the photos (n=176) of stuffed
animals (n=103) can be found on the GBIF platform
(https://ukraine.ipt.gbif.no/manage/resource?r=mnknu_catalogue_of primates). We also digitized the
archival sources i-viii (see Material and Methods), in particular the relevant pages with records on primates
(n=73), are uploaded into Zenodo repository (see References for DOI).

Discussion

Digitization of the primate collection is the first experience of such work at the Museum of Nature of
the V.N. Karazin KNU. The need to create digital copies of museum collections is especially acute during
wartime. The risks of loss or damage due to hostilities of exhibits, collections, and historical sources of
information are just increasing. The result of creating a digital version is preserved information that allows
to continue working with the collection, promotes scientific research, and can serve as visual material for
online educational purposes without physically moving and using the vouchers.

As a result of the work that has been launched, not only photographs and information about the
exhibits of the collection are freely available (see GBIF), but also the museum’s historical sources as the
systematic index cards, pages of inventory books, and printed catalogs are now publicly available via the
data repository Zenodo (see References).

Data on the species composition and number of the primate vouchers hosted within the natural history
collections in Ukraine, obtained from both open sources and via personal communications, are given in Tab.
2 and Fig. 4. Unfortunately, it is impossible to conduct a full screening due to martial law in the country (not
all collections are eager to provide data). However, data analysis indicates that the primate collection of the
Museum of Nature of the V. N. Karazin Kharkiv National University is currently the largest in Ukraine.

T

B S a3 U T YOS, . |
Fig. 4. Available data on the primates stored across Natural history collections of Ukraine: blue —
number of vouchers, salmon — number of species, acronyms indicate the respective collections (see Tab. 2)

Table 2. Number of species and vouchers stored within primates collections across Ukrainian
Natural history collections

Ne Natural history collection No of No of Source

species | vouchers
Andryshchenko et al. (2002).

1. | Natural Museum of Yuriy Fedkovych

Chernivtsi National University (CHER) 6 9
2. | Zoological Museum of the Uzhhorod 4 NA Kron A. et al. (2019).
National University (UZZM) Kron A., pers. comm. (2025)
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Ne Natural history collection No of No of Source

species | vouchers
Zatushevskyi A.T., et al. (2010).

3. | Zoological Museum of lvan Franko
National University of Lviv (ZMD)

4. | National Museum of Natural History of
the National Academy of Sciences of 35 46 Ulyura E., pers. comm.
Ukraine (NSNHM)

5. | Zoological Museum of the Luhansk

26 34

Taras Shevchenko National University 3 3 Litvinenko S., pers. comm.
(ZMLG)
6. | Museum of Nature of the V. N. Karazin 59 217 present work

Kharkiv National University (MNKNU)
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OuundcpyBaHHsa Konekuii npumatiB y My3sei npupoau
XapkiBCcbKOro HauioHanbHoro yHiBepcutety imeHi B. H. KapasiHa
H. NepeBo3uunkoBa, C. EpemeHko, 0. AueHko

Mysen npupooun XapkiBcbkoro HauioHanbHoro yHiBepcuteTy imeHi B.H. KapasiHa Bonogie Hanbinbwoto B YKpaiHi
Konekujieto npumartie, Wo Hanivye 217 eksemnnspis 59 Buais, BpaxoBytoun Homo sapiens. Buaw, Wwo npeacrasneHi y
my3ei, ctaHoBnATb 11% Big 3aranbHoi KinbkocTi npumaTiB 3a gaHuMu MDD i po3noBclogKeHi y YOTUPbOX 3 BOCbMM
GiorerpaciyHnx uLapcTBax 3a cuctemoro BcecBiTHboro cpoHay npupoau. lctopis dopmyBaHHSA KOMeKuii npumaris
noynmHaeTbcsl Ha nodatky XIX cTopivysi, HalcTapiwe onygano konekuii — nesoBa irpyHka (Leontopithecus rosalia
(L., 1766)) — natoBaHe 1826 pokom. Konekuis npeacTtaeneHa Bcima rpynamu 3éepexxeHHs, o ii cknagy sxoaatb 103
onyaana 54 suais maBn, BU3Ha4YeHUX 40 BUAY, Cyxi Ta Bonori npenapatn — 87 Ta 27 ogMHuULb BignNoBigHo. Y Uil cTaTTi
HaBefeHi pe3ynbTaTu PeBi3il Konekuii npumariB 3 NepeBM3Ha4YeHHAM BMAIB, @ TAaKOX NpoBeAeHa LngpoBsi3aLis YacTuHM
Konekuji (oguHuui 30GepexeHHsl, Lo NpeacTaBneHi onyganamu) Ta iCTOPUYHUX xepen obniky My3seto (KapTku
CUCTEMATUYHOT KapTOTEKN, CTOPIHKM IHBEHTAPHMX KHUT, OpYyKOBaHMX kaTanorie). MoaibHi pesynbTatv 3 umndposisauii
MY3€eMHUX KONeKLil B yMOBaXx BiliHM € HaranbHO HeobXigHICTIO Ans 36epeXeHHs Ta BUAKPUTOCTI iHdbopmalLlii.
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Bioengineering of probiotic-loaded hydrogel films with high antimicrobial activity
O.V. Trufanov, H.E. Ananina, N.A. Trufanova, V.P. Martsenyuk, A.S. Schogolev

The rise of antimicrobial resistance complicates the management of infected wounds, necessitating novel therapeutic
strategies. Probiotic-based therapies offer a promising alternative, but their efficacy depends on delivering a high
concentration of viable, active microorganisms to the wound site. Alginate hydrogels are excellent carriers, but freshly
prepared probiotic-loaded films often lack immediate therapeutic activity. This study aimed to investigate the effect of
a post-immobilization cultivation period on the viability and antagonistic activity of Bifidobacterium bifidum LVA-3 and
Lactobacillus bulgaricus 1Z 03501 immobilized in calcium alginate films. The central hypothesis was that this cultivation
step would function as an in-situ bio-activation process, enhancing the films' therapeutic potential.

Methods. B. bifidum LVA-3 and L. bulgaricus 1Z 03501 were immobilized in calcium alginate films. The films were then
cultivated in a nutrient medium for 2, 4, or 6 days at 37 °C. Viable cell counts were determined by plate counting after
film dissolution. Antagonistic activity was assessed using an agar overlay diffusion method against pathogenic test
strains (Staphylococcus aureus 209, Pseudomonas aeruginosa 9027, and Escherichia coli B), measuring the diameter
of inhibition zones. The experimental data revealed that uncultivated films (Day 0) showed no antagonistic activity.
Post-immobilization cultivation led to a significant increase in viable cell counts for both strains, with populations rising
by over 100- to 500-fold within 2 days to therapeutically relevant levels (>10'° CFU/mL). B. bifidum LVA-3 showed rapid
growth peaking at day 2, while L. bulgaricus 1Z 03501 maintained a high, stable population through day 6. This
increased cell density directly correlated with the emergence of potent antagonistic activity against all three pathogenic
strains. In summary, it can be concluded that a post-immobilization cultivation step is a critical bio-activation process
that transforms probiotic-loaded alginate films from passive carriers into functionally potent biomaterials. This strategy
effectively increases probiotic viability to therapeutic concentrations and enables the in-situ production of antimicrobial
compounds. This two-step approach of immobilization followed by cultivation presents a novel method for developing
high-efficacy probiotic formulations for applications such as bioactive wound dressings.

Key words: probiotic; alginate hydrogel;, immobilization, in-situ cultivation; antagonistic activity
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Introduction

The management of infected wounds is a significant clinical challenge, further complicated by the global
rise of antimicrobial resistance (AMR) (Aslam et al., 2018). Chronic wounds are frequently colonized by
pathogens such as Staphylococcus aureus (Almuhayawi et al., 2023), Pseudomonas aeruginosa (Phan et
al., 2023), and Escherichia coli (Wang et al., 2025), which form resilient biofilms, which are highly resistant to
both the host immune response and conventional antibiotic therapies (Landa et al., 2024; Vestweber et al.,
2024). These bacterial species are widely used as test microorganisms in the development and evaluation of
innovative antibacterial wound dressings (Alberts et al., 2025; Karachevtsev et al., 2025).
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The diminishing efficacy of existing antibiotics against multidrug-resistant strains necessitates a shift
towards innovative, non-antibiotic alternatives (llyas et al., 2024; Byk et al., 2024; Singh et al., 2024). An ideal
wound therapy should not only exert antimicrobial activity but also modulate the chronic inflammatory response
to promote the physiological healing process (Jafari et al., 2024; Zhang et al., 2025; Kong et al., 2022).

In this context, probiotic-based interventions have emerged as a promising strategy (Badaluta et al.,
2024; Gul et al., 2024). Probiotics, defined as live microorganisms that confer a health benefit when
administered in adequate amounts, can inhibit wound pathogens via several mechanisms (Abdul et al.,
2025; Safronova et al., 2024). These include competition for nutrients and adhesion sites, disruption of
pathogen communication systems, and the production of antimicrobial substances like organic acids and
bacteriocins (Babenko et al., 2022). Furthermore, probiotics possess immunomodulatory properties
capable of resolving the persistent inflammation that stalls healing (Mazziotta et al., 2023). Among the most
studied genera for these applications are Lactobacillus and Bifidobacterium (Pico-Monllor et al., 2023; Xiao
et al., 2021; Duefias et al., 2022).

Successful topical delivery of these biotherapeutics relies on an effective carrier system, with alginate
hydrogels being a leading choice (Diep et al., 2024; Sun et al., 2023; Trufanov et al., 2025). Alginate
hydrogels are biocompatible, maintain a moist healing environment by absorbing wound exudate, and
facilitate the sustained release of therapeutic agents (Lou et al., 2025; Abourehab et al., 2022). However,
a key limitation is that freshly prepared films with immobilized probiotics often exhibit insufficient
antagonistic activity for a therapeutic effect. This has led to the development of a novel strategy: utilizing
the probiotic-loaded hydrogel as an in-situ bioreactor (Huang et al., 2023).

Our central hypothesis is that a post-immobilization cultivation step can function as a bio-activation
process. During this incubation, immobilized probiotics can proliferate to a therapeutically relevant density
and secrete a concentrated mixture of antimicrobial postbiotics within the alginate matrix. This approach
aims to transform the hydrogel from a passive carrier into a functionally potent biomaterial. Therefore, the
present study was designed to investigate the effect of a post-immobilization cultivation period on the
viability and antagonistic activity of Bifidobacterium bifidum LVA-3 and Lactobacillus bulgaricus 1Z 03501
immobilized in calcium alginate films.

Materials and Methods

Reagents and Culture Media. Nutrient agar (Farmaktiv, Ukraine), nutrient broth (Conda, Spain), and
semi-solid Blaurock medium were used for microbial cultivation. Key reagents included lactose, peptone,
and calcium chloride (Khimlaborreaktiv, Ukraine); NaCl; cysteine; dry agar-agar (Conda, Spain); sodium
alginate (Farma Sino, China); and trisodium citrate (Khimlaborreaktiv, Ukraine).

Blaurock medium was prepared from fresh beef liver (1 kg), which was cut into 1.5-2 cm pieces, soaked
in distilled water, and kept at 4 °C for 10-12 hours. The liver was then boiled for 1 hour, and the resulting
broth was filtered through gauze to a final volume of 1.0 L. To this broth, lactose (10 g), peptone (10 g), and
NaCl (5 g) were added. The mixture was boiled for an additional 15 minutes, supplemented with cysteine (0.1
g), cooled to 25 °C, and adjusted to pH 7.2. The solution was filtered through filter paper, mixed with dry agar-
agar (0.75 g), and sterilized in a steam autoclave (VK-75, Ukraine) at 0.8 atm for 40 minutes.

Microbial Strains and Culture Conditions. All microbial strains were obtained from the collection of
the Cryomicrobiology Department at the Low Temperature Bank of Biological Objects, Institute for
Problems of Cryobiology and Cryomedicine, NAS of Ukraine. Stock cultures were stored in NUNC cryovials
(Thermo Fisher Scientific, USA) in appropriate cryoprotective media at —=196 °C in liquid nitrogen.

The probiotic strains Bifidobacterium bifidum LVA-3 and Lactobacillus bulgaricus 1Z 03501 were stored
frozen in Blaurock medium. For activation, cryovials were thawed in a 40 °C water bath, and the contents were
transferred into semi-solid Blaurock medium and incubated at 37 °C for 48 hours to obtain starter cultures.

The conditionally pathogenic test strains Escherichia coli B, Staphylococcus aureus 209, and
Pseudomonas aeruginosa 9027 were used to evaluate antagonistic activity. These strains were stored
frozen in nutrient broth. For use, they were thawed in a 40 °C water bath, inoculated onto slanted nutrient
agar, and subcultured weekly.

Preparation of Probiotic-Loaded Hydrogel Films. A 0.4 mol/L aqueous solution of anhydrous calcium
chloride was used as the crosslinking agent. A 40 g/L solution of trisodium citrate was prepared in distilled
water with mechanical stirring to be used for dissolving the hydrogel films. A 30 g/L solution of sodium
alginate was prepared by mixing the powder with distilled water and incubating at 37 °C for 18—20 hours
under mechanical stirring. The CaCl, and trisodium citrate solutions were sterilized by autoclaving (0.8 atm,
40 min), while the sodium alginate solution was sterilized by tyndallization (100 °C for 1 hour on three
consecutive days).
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Starter cultures of B. bifidum LVA-3 and L. bulgaricus 1Z 03501 were diluted 100-fold in sterile distilled
water. The diluted suspensions were then mixed with the sterile 30 g/L sodium alginate solution in a 1:2
volume ratio (10 mL culture to 5 mL alginate solution). Aliquots (0.4 mL) of this mixture were dispensed into
the wells of a 24-well plate and crosslinked by treating with an aerosol of 0.4 mol/L calcium chloride solution
for 15 minutes at room temperature. To remove unreacted calcium ions, the resulting films were washed three
times by immersion in a tenfold volume of sterile distilled water at 25 °C for 20 minutes per wash.

Experimental Design. Following immobilization and washing, three films were placed into penicillin
vials containing 10 mL of sterile Blaurock medium. For each probiotic strain, four experimental groups were
established (n=10 vials per group).

Group 1. Stored for 6 days at —24 °C (control).

Group 2. Incubated at 37 °C for 2 days, then stored at —24 °C for 4 days.

Group 3. Incubated at 37 °C for 4 days, then stored at —24 °C for 2 days.

Group 4. Incubated at 37 °C for 6 days.

Evaluation of Viability and Antagonistic Activity. All analyses were performed on day 6 of the
experiment. Antagonistic activity was assessed using an agar overlay diffusion method. Molten nutrient
agar was poured into Petri dishes and inoculated with a suspension of a test strain (E. coli B, S. aureus 209,
or P. aeruginosa 9027). After surface drying for 30 minutes, four alginate films from a given experimental
group were placed on the agar surface. The plates were incubated at 37 °C for 12 hours under aerobic
conditions. Antagonistic activity was quantified by measuring the diameter of the inhibition zones around
the films after 6 and 12 hours of incubation.

To determine viable cell concentration, one film was immersed in 20 mL of sterile 40 g/L trisodium
citrate solution and incubated at 25 °C for 60 minutes with periodic shaking until complete dissolution. The
resulting suspension was serially diluted, plated in Blaurock medium, and incubated at 37 °C for 48 hours.
Viable cells were quantified by counting the resulting macrocolonies.

Statistical Analysis. All experiments were performed in triplicate unless otherwise specified. Data are
presented as mean + standard deviation (SD). Statistical analysis was conducted using Microsoft Excel
and GraphPad Prism software. One-way analysis of variance (ANOVA) followed by Tukey’s post hoc test
was used to assess differences between groups. A p-value < 0.05 was considered statistically significant.

Results

Growth and Viability of Immobilized Probiotics During In-Situ Cultivation. The cultivation of probiotic
cultures within the calcium alginate films demonstrated that the hydrogel matrix provides a suitable
environment for bacterial proliferation. In the semi-solid Blaurock medium, macrocolonies of
B. bifidum LVA-3 and L. bulgaricus 1Z 03501 exhibited their characteristic morphologies, appearing as
"comet-like" and "ball-like" structures, respectively.

Quantitative analysis revealed a dramatic increase in the viable cell counts for both strains following
cultivation (Figure 1). The initial cell density in the films immediately after immobilization (Day 0) was
approximately 8.3t0.4 log CFU/mL for B. bifidum LVA-3 and 9.6£0.5 log CFU/mL for
L. bulgaricus 1Z 03501. These results underscore that the immobilization process, which included a 100-
fold dilution, results in a relatively low starting probiotic load.

The two strains exhibited distinct growth kinetics within the films.

B. bifidum LVA-3 demonstrated rapid, exponential growth, with its viable cell count increasing by
approximately 2.7 log units (a ~500-fold increase) to a peak of 11.0£0.6 log CFU/mL by day 2. After this
peak, the population entered a decline phase, decreasing to 9.9+0.5 log CFU/mL by day 6. This pattern is
characteristic of a classic batch culture growth curve. In contrast, L. bulgaricus 1Z 03501 showed a more
sustained growth pattern. Its population increased by over 2.0 log units (a >100-fold increase) by day 2,
reaching 11.6+0.3 log CFU/mL, and this high cell density was maintained in a stable stationary phase
through day 6. For both strains, all values for days 2, 4, and 6 were significantly different (p < 0.05) from
the day O control.

Emergence and Characterization of Antagonistic Activity Post-Cultivation. A central finding of this
study is that the control films (0 days of cultivation) did not produce any detectable inhibition zones (0 mm)
against the three pathogenic test strains (Figures 2-4).This initial lack of functional activity suggests that
the cell concentration in the uncultivated films was below the critical threshold necessary to produce
sufficient quantities of antimicrobial substances. Furthermore, it is likely that any previously synthesized
antagonistic compounds were lost via diffusion during the ionotropic gelation process.

Antagonistic activity emerged and was enhanced in direct correlation with cultivation time and the
corresponding increase in cell population (Figure 2, 3, 4). Comparing the two probiotic strains,
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B. bifidum LVA-3 generally exhibited stronger antagonistic activity than L. bulgaricus 1Z 03501. The
inhibition zones produced by B. bifidum LVA-3 against S. aureus 209 and P. aeruginosa 9027 were
consistently larger (by 15-50%). For instance, after 6 days of cultivation, B. bifidum LVA-3 produced a 15
mm zone against S. aureus 209, while L. bulgaricus 1Z 03501 produced only a 10 mm zone (Figure 5, 6).
Both strains showed comparable, though more modest, activity against E. coli B.

When comparing pathogen sensitivity, P. aeruginosa 9027 appeared to be the most susceptible to
the probiotics, followed by S. aureus 209 and then E. coli B. A further observation was that inhibition zones
decreased in size as the assay incubation period was extended from 6 to 12 hours (Figure 2).
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Fig. 1. Viable cell counts of B. bifidum LVA-3 and L. bulgaricus 1Z 03501 (log CFU/mL) in alginate
films: A — control (without cultivation), B — after cultivation for 2 days, C — after cultivation for 4 days,
D - after cultivation for 6 days. Data are presented as mean + SD from triplicate experiments. All values for
days 2, 4, and 6 are significantly different (p < 0.05) from the day 0 control for each respective strain.
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Fig. 2. Antagonistic activity (inhibition zone diameter, mm) of cultivated probiotic films against
S. aureus 209 after 2-6 days of incubation.
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Fig. 5. Effect of cultivation time on the growth of test microorganisms and the antagonistic activity
of B. bifidum LVA-3 immobilized in alginate films. A — S. aureus 209, 6 h; B — P. aeruginosa 9027, 6
h; C—E. coliB, 6 h; D— S. aureus 209, 12 h; E — P. aeruginosa 9027, 12 h; F — E. coli B, 12 h.

Fig. 6. Effect of cultivation time on the growth of test microorganisms and the antagonistic activity
of L. bulgaricus 12 03501 immobilized in alginate films. A — S aureus209, 6 h;
B — P. aeruginosa 9027, 6 h; C — E. coli B, 6 h; D — S. aureus 209, 12 h; E — P. aeruginosa 9027, 12 h;
F—E. coliB, 12 h.
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Discussion

The experimental design was centered on the central idea of in-situ bio-activation, in which the
probiotic-loaded hydrogel serves as a small-scale bioreactor capable of producing both a therapeutically
relevant cell density and an effective level of antibacterial metabolites. The choice of probiotic genera,
Lactobacillus and Bifidobacterium, was based on their established roles in pathogen inhibition and
immunomodulation, which are critical for resolving the persistent inflammation characteristic of chronic
wounds (Picé-Monllor et al.,, 2023; Xiao et al., 2021; Duefas et al., 2022). The use of specific,
cryopreserved strains from the institutional collection (Bifidobacterium bifidum LVA-3 and Lactobacillus
bulgaricus 12 03501) ensures the reproducibility of the experiments. Similarly, the selection of
Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli as test pathogens ensures high
clinical relevance, as they are the predominant isolates in infected wounds (Diep et al., 2024; Sun et al.,
2023; Trufanov et al., 2025). The differential susceptibility observed, with P. aeruginosa being the most
sensitive, provides valuable insight into the potential spectrum of activity of the developed biomaterials.

Methodologically, the choice of a calcium alginate hydrogel is justified by its excellent biocompatibility,
biodegradability, and ability to provide a protective, moisture-retentive environment for the encapsulated
probiotics and its suitability for potential wound dressing applications (Lou et al., 2025; Abourehab et al., 2022).

This study confirms that immobilization in calcium alginate does not impede cell division and
population growth; rather, the matrix acts as a scaffold supporting robust proliferation. The cultivation of
bacterial cultures in an immobilized state within a calcium alginate hydrogel was demonstrated, with kinetic
parameters similar to those of free-cell cultures. This immobilized cultivation offers advantages, including
preventing cell sedimentation, thus eliminating the need for agitation, and providing a protective effect from
the hydrogel polymers, analogous to natural biofilms. It is well known that alginate is a natural component
of bacterial biofilms, which contributes to this protective function (Dai et al., 2002; Kundukad et al., 2025).

The observed increase in cell densities to levels commonly associated with therapeutic efficacy
(>10°-10" CFU/mL) confirms the success of the in-situ cultivation approach (Gul et al., 2024). These
findings are consistent with other studies that have reported successful cultivation of immobilized lactobacilli
and bifidobacteria in various matrices (Huang et al., 2023). The distinct growth kinetics of the two strains
have practical implications: a 2-day cultivation of B. bifidum LVA-3 is optimal for applications requiring a
rapid burst of high cell density, whereas L. bulgaricus 1Z 03501 is more suitable for sustained high viability.

The emergence of antagonistic activity was directly dependent on reaching a "functional activation
threshold" of cell density through cultivation (Goo et al., 2024; Thiemicke et al., 2023). The cultivation
process allowed the probiotic population to increase to a density where its collective metabolic output of
antimicrobial compounds—such as organic acids and bacteriocins—was sufficient to create a measurable
zone of inhibition. The alginate hydrogel structure facilitates this process, as its pore size retains the
bacterial cells while allowing for the outward diffusion of these smaller antimicrobial molecules to act on
surrounding pathogens (Eiselt et al., 2000; Tang et al., 2021).

The decrease in inhibition zones over time suggests the primary mechanism of action is likely
bacteriostatic (inhibiting growth) rather than bactericidal (killing cells). This finding is consistent with some
recent studies (Ji et al., 2025) but contradicts others (Tang et al., 2021). The degradation of antimicrobial
compounds over time provides a plausible explanation. Probiotics often produce proteinaceous bacteriocins
as their primary antimicrobial agents (V et al., 2021; Ismael et al., 2024). Since pathogens like S. aureus 209
and P. aeruginosa 9027 secrete peptid-degrading proteases (Li et al., 2025; Simons et al., 2020; Kessler et
al., 2024; Molujin et al., 2022), it is likely that the initial inhibition is caused by a burst of bacteriocins, which
are subsequently degraded by pathogen-produced proteases, allowing the pathogens to recover and resume
growth. This reveals a dynamic interplay between the probiotic and pathogen on the agar plate.

A potential limitation of this study is the use of a beef liver-based medium. While classic for cultivating
lactic acid bacteria (Yakovychuk et al., 2017; Sirchak et al., 2022), it presents a risk of antibiotic residues
and batch-to-batch variability for modern applications (Adegbeye et al., 2024; Taha et al., 2024). Future
work should transition to a defined, plant-based, or synthetic medium to ensure consistency and safety.

Conclusions

The findings of this study demonstrate that a post-immobilization cultivation step is a highly effective
strategy for enhancing both the viability and the functional antagonistic properties of B. bifidum LVA-3 and
Lactobacillus bulgaricus 1Z 03501 encapsulated in calcium alginate films. Immobilization in calcium alginate
supports robust proliferation of both probiotic strains, with cell densities increasing by over 100- to 500-fold
within 2 days of cultivation and reaching therapeutically relevant levels. The two strains exhibited different
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growth kinetics, with B. bifidum LVA-3 showing a rapid peak followed by a decline, and L. bulgaricus 1Z 03501
maintaining a stable, high-density plateau, offering options for tailoring formulations to specific applications.

The emergence of antagonistic activity in the films was directly dependent on this cultivation-driven
increase in cell density, which facilitated the biosynthesis and accumulation of antimicrobial compounds.
Non-cultivated films were functionally inert, whereas cultivated films exhibited potent, strain-dependent
inhibition of pathogenic bacteria.

This research establishes post-immobilization cultivation as a critical bio-activation process. It
transforms the alginate films from simple, passive protective carriers into potent, high-density functional
biomaterials. This two-step strategy—immobilization followed by activation—presents a novel approach for
the production of next-generation probiotic formulations. This method could be applied to develop more
effective products for a range of uses, including bioactive wound dressings and probiotic therapies, by
ensuring that a high and functionally active dose of probiotics is delivered to the target site.

Future research should focus on the molecular identification of the antimicrobial compounds
produced, testing the performance of these activated films in simulated infected wound models, and
optimizing co-culture conditions to develop synergistic multi-strain formulations.
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HeoOXiAHICTb MOLIYKY HOBWUX TepaneBTUYHUX nigxoaiB. OOHWM i3 MepcrnekTMBHUX HanpsiMiB € 3aCTOCyBaHHS
nNpob6ioTKkiB, €(EKTUBHICTL SIKMX 3anexuTb BiO OOCTaBKM BMCOKOI KOHLEHTpaUil XXMTTe3daTHUX MiKpoOpraHiamis
Ge3nocepenHb0 B 30HY YpakeHHsi. AnbriHaTHI rigporeni € edekTUBHMMM HOCIIMW, NPOTE CBIKOBUrOTOBIEHI
NpobioTMYHI NNiBKM YacTo He 3abe3nevyTe MUTTEBOI aHTUMIKpOOHOT Aii. MeTol po6oTu Gyno gocnigMtn BNNvB
nepiogy KynbTUBYBaHHS nicns iMMobGinisauii Ha XXUTTe3aaTHICTb Ta aHTaroHiCTUYHY akTUMBHICTb WTamiB Bifidobacterium
bifidum LVA-3 ta Lactobacillus bulgaricus 1Z 03501, immo6inizoBaHnx B anbriHaTHO-KanbLieBmx nniBkax. [inotesa
nonsrana B TOMy, LU0 LeW eTan KynbTUBYBaHHSA CNnyrye in-situ GioakTuBauielo, sika nigBullye TepaneBTUYHY
edeKkTMBHICTb MniBoK. [MpobioTuyHi WTammn iMmMobinidyBanu B anbriHaTHO-KanbLUieBMX NMiBKax i KynbTUBYyBanu y
NOXMBHOMY cepefoBuLli npotarom 2, 4 abo 6 gi6 npu 37 °C. XKutTesgaTHicTb BM3Ha4YanuM MeTodoM BMWCIBY Micns
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m BioiHxeHepisi npobiomuyHux eidpozeniegux MnieokK 3 BUCOKOK aHMUMIKPOBHOK akmueHiIcmio

Bioengineering of probiotic-loaded hydrogel films with high antimicrobial activity

PO3YMHEHHS NNIBOK. AHTAroHICTUYHY aKTMBHICTb OLiHIOBan“ MeTogom audysii B arapi WOAO NaToreHHMX TecT-Tamis
(Staphylococcus aureus 209, Pseudomonas aeruginosa 9027 Ta Escherichia coli B) 3a giaMeTpom 30H iHribyBaHHs.
PesynbTaTv npoBeaeHoro 4oCniMpKeHHs nokasanu, LWo nnieku 6e3 KkynbtnsyBaHHs (0-1 AeHb) HE Manu aHTaroHiCTUYHoT
akTnBHoCTI. KynbTuByBaHHA nicnsa immobinizadii cnpnsino 3HavyHoOMY MNigBULLEHHIO XUTTE3AATHOCTI 060X LWTamiB —
3pocTaHHsa yncenbHocTi KniTuH y 100-500 pasiB yxe yepes 2 nobu A0 piBHIB, AOCTATHIX AN TepaneBTUYHOro edekTy
(>10% KYO/mn). B. bifidum LVA-3 xapaktepn3yBaBcs LUBUAKMM POCTOM 3 MiKOM Ha 2-i AeHb, ToAi sk L. bulgaricus 12
03501 niaTpumyBaB CcTabinbHy BUCOKY YUCENbHICTb A0 6-r0 AHA. 3pOCTaHHSA WiNbHOCTI KNITUH HANPsAMY KOpentoBano
3 MOCWMEHHSAM aHTaroHiCTUYHOI aKTMBHOCTI LWOAO Bcix nartoreHiB. [ligcymoByOuM MOXHA 3a3HauuTW, LWO
KynbTUBYBaHHA nicnst iMMobinisadii € knoyoBuM eTtanom in-situ GioakTmealii, Wo TpaHchOpMy€E anbriHaTHI NMiBKK 3
npobioTvkamMy 3 MacuBHKX HOCIIB y (pyHKUiOHaNbHO akTuBHI GiomaTtepianu. Takui nigxia 0O3BOMSE OOCATTU BUCOKOI
XWUTTE3daTHOCTI MpobioTukiB Ta 3abe3nevye YTBOPEHHS aHTMMIKPOOHWX cnonyk 6e3nocepegHbO B MiBLj.
3anponoHoBaHa gBoeTanHa crpaTteria Mae noTeHuian Ans CTBOPEHHS BUCOKOEEKTMBHUX NpobioTM4HUX 3acobis,
30Kpema 6i0aKTUBHMX pPaHOBMX MOKPUTTIB.

KnrovoBi cnosa: npobiomuku;  anbeiHamHul  eidpozens;  iMmobinisayis;  in-situ  KynbmueygaHHS;
aHmaaoHicmu4yHa akmugHicmb
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®dnopa npoekroBaHoro HauioHansHoro npupoaHoro napky “MxaHcbkun”
(XapkiBcbka ob6nactb). YacTuHa 2: 3annaBHi KOMMNEKCcH
.M. BoHaapeHKo, A.B. POKUTAHCbKUN

BogHo-6onoTHi yrinaa Ta 3annasu piukoBUX OOSNUH € BaXIMBUMKU ocepeakamMm Biopi3HOMaHITTS i gKepenoM Benukoi
KINbKOCTi Pi3HNX €KOCUCTEMHWUX Mnocnyr. Yepes CBOK pecypCHy UIHHICTb Taki ekocucTeMu 4acTo nignagarloTb nif
CUMBbHUA @HTPOMIYHUA TUCK, WO npm3BoauTb A0 36igHeHHa 6ioTu. BaxnuBiCTb NMTaHHA OXOPOHWM NPUPOAHMUX
cepenoByL, Ha XapkKiBLLUMHI CTOITb AyXe rocTpo, aaxe BiACOTOK MMOLL 3aMOBigHUX TEPUTOPIN Yy perioHi € ogHuM 3
HaMeHLIMX cepeq iHWKUX agMiHicTpaTMBHMX obnacten Ykpainu. Mpu upomy npeacraBneHiCTb BOAHO-60NOTHMX yriab
Ta 3annaB y Mepexi NpUMpoAHO-3anoBigHOro YoHA4Y perioHy He3HauyHa, Lo NigKpecntoe HeobXiaHICTb 3anoBigaHHsA
HaMbinbLW LiHHWMX Ta TUNOBMX AiNstHOK. OgHMM 3 TakMx NepcrnekTUBHUX 00’ekTiB € HauioHanbHWiA NpupodHuiA napk
«MxaHcbkuiy, skuii 06’egHye y cobi GopoBi Ta 3annaBHi KOMNNEKCU y cepefHin Teudii p. Mox. OetanbHuii aHania
dnopun 6opoBMX KOMMNIEKCIB NapKy, NPOEKT SIKOro po3pobrsieTbCcs, NPeACcTaBneHo Y NepLUii YacTWHI CTaTTi, Y ToW Yac
SK U YacTMHa npucBsveHa aHanidy dnopuv 3annaBHUX KOMMMEKCIB MMNaHOBaHOrO NMpMpPOAOOXOPOHHOro o6’ekTy. 3a
pesynbTaTamMn MONbOBUX Ta PETPOCMEKTMBHUX AOChifpKeHb repbapHoro Mmarepiany Ta nitepaTtypHuX Oxepen
BCTAHOBINEHO, WO hiopa 3annaBHOI YacTMHU NapKy cknagae npuHanmHi 457 Bugis, nigBuais T1a ribpuais cyamHHUX
pocnuH. IXHill NOBHWI Nepenik pasoM 3 aHoTalielo NpeacTasBneHuit y ctaTti. CuctemaTuHa cTpykTypa dropm €
TMNOBOIO Ta BiNOBIAAE iHLWMM fokanbHMM doriopam XapkiBcbkoi obnacTi. Cepea poAavH HanuncenbHilLMMN BUSIBUIUCS:
Asteraceae (61 Bug — 13,4 %), Poaceae (42 Bugn — 9,2 %), Fabaceae (24 sugn — 5,3 %), Cyperaceae (23 Buan —
5,0%), Lamiaceae (22 Buam — 4,8%), Plantaginaceae s.. Ta Ranunculaceae (no 18 Bugis — 3,9 % y KOXHin),
Brassicaceae Ta Rosaceae (no 15 BugiB — 3,3 % y koxHin). Pesynbtati dpakuiniHoro aHanisy ¢nopu BUsSBANK, LIO
POCIVHHMI MOKPUB MOTEpPNae BiA4 CUMbHOrO aHTponiyHoro Tucky (IS = 49,8 %). Btim TpaHcdopmauia drnopu
BiAOyBa€ETLCA NepeBaXHO 3a PaxyHOK aBTOXTOHHMX CUHAHTPONHWX BMAiB. YacTka aaBeHTUBHUX BMAiB cknagae 18,4 %,
O MEHLUe 3a aHamnoriyHi MOKa3HWKWM Ha iHWKX JocnigxeHnx TepuTopisax. Cepen dyXopigHWX BuAiB nepesaxaroTb
npeacTaBHYKN MiBHIYHOAMEPMKAHCLKOI Ta cepeasemMHOMOpCbKoi dnop. Cepen aaBeHTMBHUX BUAIB BUsBNeHo Elodea
canadensis T1a Vallisneria spiralis, siki NPOsBNSAOTbL BUCOKY (PITOLEHOTUYHY aKTUBHICTb Ha TepUTOpIl AOCHIOKEHHS.
OpHak y napKy TakoX BUSIBMEHO MicLe3pocTaHHs 33 BUAiB, LLO MatoTb Pi3HUI NPUPOOOOXOPOHHMI cTaTyc. Cepen HMX
9 — BkntoYeHo o YepBoHOi KHUMKM Ykpainu (Anacamptis palustris, Dactylorhiza fuchsii, D. incarnata, D. majalis,
Epipactis palustris, Gladiolus tenuis, Stipa borysthenica, Tragopogon donetzicus, Utricularia x neglecta), 2 — po
Pesontouii 6 BepHcbkoi koHBeHLUiT (Ostericum palustre Ta Salvinia natans) Ta 22 Buauv € perioHanbHO piaKiCHUMKU Ha
Teputopii XapkiBcbkoi obnacTi (Cicuta virosa, Inula helenium, Parnassia palustris, Ranunculus lingua, Stratiotes
aloides Ta iH.), TakoX NPOTAroM NOMbOBMX AOCNIAXEHb OyNo BUSBNEHO AEKiNbKa PiAKICHUX AN perioHy BUAIB, SKi He
MatoTb hakTM4HOro oxopoHHoro ctatycy (Carex rostrata, Gratiola officinalis, Hippuris vulgaris, Limonium alutaceum,
Ranunculus flammula, R. kauffmanii, R. polyphyllus, Scrophularia oblongifolia Ta iH.). TigTBEpmKEHO 3pOCTaHHA
HoBoro Ans Xapkiecekoi obnacTi Buay Veronica catenata.

KntouyoBi cnoBa: 6iopisHomaHimmsi, piokicHi 8udu, 4yxopiOHi eudu, MpupoOHO-3arogiOHUli hoHO, OXOPOHHOBaHI
mepumopii, Cmapazadosa mepexxa, donuHa pidku Mox, Xapkiecbka obriacmb
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Bctyn

BogHo-6onoTHI  yrigaa, y TOMy 4ucni 3anfaBu  pivoK, MaloTb BeESfIMKE 3HaYeHHS $K LEeHTpIiB
Giopi3HOMaHITTS perioHy, Lo HeoAHOPA30BO NigKpecnoBanocs y 6aratbox HaykoBux nybnikauisx (Atemasov,
Atemasova, 2000; Gorelova, 1987; Esilevskaya et al., 1986; Chernaya, 1982; Drulyova, 1982; binuk, 1974;
Anekcees, 1960; Alekseev, 1947). BoHn € cepeoBuLLEM iCHYBaHHS PiOKICHUX BUAIB POCMWH Ta TBapuH. Taki
ekocucTeMun 3abesneyyroTb HU3KY EKOCUCTEMHMX NOCHYT, cepen SKMX MiCLst AN BUNacy CBINCbKUX TBApWH Ta
CIHOXaTi, OKpeMi BUOWM CiNbCbKOrO rocnogapcTBa, pekpeawis, 3b6epiraHHa Ta po3nofin BOOHWX PeCypCiB,
HaKoOMMYEHHS BYrneu Towo. Yepes CBOK UiHHICTb, BinbliicTb BOAHO-OOMOTHMX yrigb 3HAXOA4MTbLCS Mg
3HaYHUM BMIMBOM aHTPOMIYHOrO HABaHTAaXEHHS, 30KpeMa, Mmeniopadlii. Lle HeraTuBHO BNNMBae Ha CTaH Uux
€KOCUCTEM i MpU3BOaAUTb A0 iXHbOI AeCTpYKLUii Ta gerpagauii. Came ToMy AinsiHkM BOOHO-00MOTHUX Yriab, SKi
30epiratoTb 03HaKM “NPUPOAHOCTI” Ta criabko NopyLUeHi, NOTPedytoTb 0COONMBOT OXOPOHW.

3aranbHa nnowa BOOHO-O0MOTHMX Yriob Y Mexax NpUpPOAHO-3anoBigHOrO oHAY XapKiBCbKOi
obnacTi HeBenuka. I3 TpbOX iCHyluUMX B obnacTi HauioHanbHux napkie (HIM), 3annaBHi koMnnekcu
npeactaenedi y HIM “TominbwaHceki nicu”. MNpoTe 3annaea CiBepcbkoro [iHUA 3HaxoauTbCs Y
pekpeauiiHii 30Hi UbOro MapKy i 3a3Hae cunbHOI TpaHcdopmauii BHacnigoK akTVBHOrO BigMOYMHKY
MeLLKaHLUiB 06nacTi, TakoX rocnogapcbKoi AisinbHOCTI (CIHOKOCIHHSA Ta BMnacy poraToi xyaobu). Kpim Toro,
3annasu npeactaeneHi y mexax HIM “AeopidaHcbkuin”. Yepes cknagHe TpaHCMOPTHE CNOMYYEHHS i3 LM
nMapkoM BOHM 3a3Hal0Tb MEHLLIOIO peKpeaLiiHOro HaBaHTaXkeHHs Ta TpaHcopmalii. BTim TepuTopis napky
OXOMMIOE, NOSIOBHMM YMHOM, NpaBobepexxHy YacTUHY 3annaBu, sika MEXYE 3 KpeNgAHUMU BiACNOHEHHAMM
— ronoBHUMK 06’ektamm oxopoHu. Kpim Toro, Teputopia HIMIM “ABopiyaHCcbknii” Hapasi 3Haxo0AMTbCS Y 30Hi
aKTUBHUX BONOBUKX AN, WO YHEMOXIMBIIOE 3abe3neyYeHHs] NPUPOAOOXOPOHHMX 3aX0A4iB Ha Ui TepuTopil
Ta 36inbLye pu3nkn BTpaTth GiopisHomaHiTTs. Y HIM “CnoboxaHCbkuin” nig 0XOPOHOH 3HAaXo4ATbCs NuLle
BOAHO-00MOTHI yrigasa y mexupivdi Mepnu Ta Mepuuka, y TOI e Yac 3annaBa 3a5mwaeTbcs No3a Mexamu
LbOro npupodooxopoHHoro ob’ekTy. lMosigomnsetbcsa (be3pogHoBa Ta iH., 2020; Be3pogHoBa, Knew,
2019), wo BoAHO-O0ONOTHI yrigas LUbOro Napky 3HaxXOAATbCA Mi4 3arpo30t0 Yepes3 3MiHW TigpOosioriYHoro
pexumy, BHaACMNiOOK 3MEHLUEHHS1 onagiB Ta MeniopaTMBHMX 3axodiB. Takox y XapkiBcbkin obnacti €
OEKinbka HEBENUKMX 3a MIOLLED 3aKasHUKIB, SKi MalTb 3abe3neynTn OXOpoHOK BOAHO-OOMOTHI yrigas.
3okpema, rigponoriyHi 3akasHukn “I'padecbknin” (okon. cc. Npadecoke Ta BepxHa lMucapiska, BosyaHcbka
OTT, Yyryiscbkun p-H), “Opinbcbkuin” (okon. cc. 3aniHivHe Ta Manun Opunk, 3adenuniscbka OTT,
BepecTtuHcbkuii p-H), “CemeHiBcbkunii” (BrnimaHiokiscbka OTI, JlosiBcbkuii p-H) Ta iH. LLle gekinbka 3aka3Hukis
CTBOPEHO 3 METOK OXOPOHM OPHITOhayHM 3annaBHUX KOMMIEKCIB Ta BOAHO-00M0THMX yrigb: “Hanni” (okon.
c. Mapackosig, CtaposipiBcbka cenuwiHa rpomaga, bepecTuHCbkuin p-H), “3aMmMaHCbkMA” (OKOM. C.
3armaHka, 3adenuniscbka OTI, bepecTUHCbKUIA p-H) Ta iH. (KniMoB Ta iH., 2005). BTim 3aranbHa nnowia
3anoBigHux ob’ekTiB, sKi 3abe3neyyloTb OXOPOHY 3anfiaBHUX KOMMIEKCIB Ta BOAHO-O0OMOTHMX yrigb Ha
TepuTopii XapKiBCbKOI 0611acTi KpuyyLle He3Ha4vyHa, a akTyarbHi faHi NPOo iXHi CTaH i CTyNiHb 36epeXeHoCTi
— BiAcyTHI. ToX, y po3pi3i Npobnem HM3bKOro BiACOTKY 3anoBigHOCTI TepuTopii XapkiBcbkoi obnacTi Ta
He3Ha4yHoOI penpes3eHTaLii 3annaBHMX KOMMIEKCIB Ta BOAHO-O00MOTHMX Yridb, Nepes NpupoA00X0OPOHLIAMM
CTOITb BaknuBa 3agada 36inbWwuTV NNowy 3anoBigHWX TEePUTOPIN, 30KpeMa, 3a PaxyHOK BKIHOYEHHS
HanBIiNbLL LiHHUX Ta TUNOBUX LiNSHOK 3annaB Ta BOAHO-O0MOTHMX Yyridb pPerioHy.

Cnpobu nokpalwmuTy cuMTyauito i3 3anoBigaHHSAM CO30JI0MNYHO LiiHHUX TEPUTOPIW Y PerioHi NOCTINHO
pobnaTb HayKOBLji 3 Pi3HWUX yCTAHOB XapKiBLWHW, rpOMaACbKi OpraHisauii Ta micuesi rpoMagun. 3a oCcTaHHi
POKM HUMMK OBI'PYHTOBAHO CTBOPEHHA HM3ku o6’ekTiB N3P (BespogHoBa Ta iH., 2024; 3BariHueBa, 2020;
Mamyns Ta iH., 2017 Ta iH.). 3anponoHoBaHi 40 3anoBigaHHA AINSHKM NPeACTaBNSATb Pi3HOMaHITHI TMNK
naHawadgTiB Ta eKkocucTeM, pigkicHux Ta TunoBux ans Jlisobepexcksa YkpaiHn. Ceped Hux, 3okpema,
perioHanbHMI NangwadTHUR napk “Cmapargose gxepeno” (Atemacosa Ta iH., 2021), opraHisauisa sikoro —
iHiLiaTMBa MicLeBMX rpomag XapkiBCbKOro pavoHy. Llen napk npeactaBneHWn AekinbKomMa OKpeMumu
JinsiHkammn B Mexax parnoHy. HanbinbLui nnowi napky 3anmaroTb HaripHi 4ibpoBu y gonuHax pidok Yam ta
Mepedba, npoTe Ha TepuTopii NPOEKTOBAHOroO NapKy TakoX NpeAcTaBneHi AinNsHkM 3annasu p. Yau (okon.
cen. XKuxop Ta cc. babai Ta beantogiska) Ta conoHuoBaTui nog (okon. c. Bacuweso). Kpim Uboro, y pi3Hi
poOKM Yy cknagi pi3HMX MPMPOOOOXOPOHHMX OB’EKTIB 3 pi3HMM cTaTycoM Oyma 3anponoHoBaHa Ao
3anoBigaHHs aingHka 3annasu p. Mox. Tak, y 2005 p. Ha ginaHui 3annasm Mix cc. TMyeHkn Ta Yemyxiska
Oyno obrpyHTOBaHO CTBOPEHHS MAPOSIOriYHOro 3akasHuKa 3aranbHogepXaBHoro 3HadeHHs (Knimvos Ta iH.,
2005). 3anpornoHoBaHa A0 3anoBifaHHA AginsiHka ckrnagana onmseko 2000 ra. MNisHiwe gingHky 3annasu
p. Mox Big M. Mepedha go M. 3miiB pa3om i3 6opoBoIO Tepacoo Byno BKMOYEHO OO0 MPOEKTY opraHisadii
HauioHanbHoro npupogHoro napky “MxaHcbkuin” (Tokarskaya et al., 2017). Y 2018 p. Teputopito
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NMPOEKTOBAHOIO NapKy pasoM i3 NpurernMmmn TepuTopisMm 3arasnbHoto nnoweto 12658,5 ra 0yno Bkno4eHO
no CmapargoBoi mepexi nig Hassoto “Mozh river valley” (UA0000299; Updated list..., 2024). BTim, Yepes
BiJICYTHICTb 3aKOHY, SKMIA O1 perynioBaB peXXMm OXOPOHU Ta 3€MJIEKOPUCTYBAHHSI TEPUTOPIN, LLIO BKITOYEHI
no CwmapargoBoi Mepexi, eguHum  gieBum cnocobom 3abesneuntyn 30epexeHHa umx Teputopin
3anuuaeTbes ix 3anosigaHHa y cknagi M3 Ykpainn. OTxke cTBOpeHHSA HauioHanbHOro npupoaHoro napky
“MxaHCbkUn” OOCi € akTyanbHMM HaNPsSIMKOM poBOoTM NPMPOAOOXOPOHLIB Ta BiANOBIAHWX OpraHiB MicLeBol
Bnagn. ToMy OCHOBHOK METOK LIbOro AOCHiAKEHHsSI cTana iHBeHTapusauis dpnopu npoekrosaHoro HIM
«MxaHcbkuny Ta aHarnia cy4yacHoro ctaHy ropu napky.

Y paniwe onybnikoBaHux maTtepianax (Tokarskaya et al., 2017; bespogHoBa Ta iH., 2021) HagaHi
3araflbHa XapakTepucTuMKa napKy, Meperiik OXOPOHKOBaHWX BWAIB POCMWH, TBapuH Ta OioTonivyHe
pisHOMaHiTTA. poTe y uMx nybnikauisx He HagaeTbCcsa iHGopMaLii Npo 3aranbHe YMCRo NpPeaCcTaBHUKIB
OioTn, He HagaHo MOBHOro nepeniky dnopu Ta dayHu Ta He NPOBEAEHO IMMOOKOro aHamidy iXHbOi
CcTpykTypu. Cnpobu 3ibpaTtu BClo Bigomy iHopmauito npo driopy NPOeEKTOBaAHOro napky Oynu 3pobreHi
aBToOpaMu Uil cTaTTi. Y nonepeaHin nybnikauii (boHgapeHko, 2025) npoaHanizoBaHo ckraf Ta CTPYKTYpy
hnopu 60pPoOBOT HaCTMHN NPOEKTOBAHOIO Napky “MxaHcbknin’. ToX Hapasi Hawwo MeTor Byno 3AiNCHUTK
iHBEeHTapu3auito nopu 3annaBHMX KOMMMEKCIB Lboro nepcnektmeHoro ob6’ekty [M3®, nposecTtu
eKonoriyHMM aHanis nopu Ta OUiHUTU CTyNiHb 1i TpaHcdhopMaLii.

MaTepiann Ta Metoamu

JocnigpkeHHs MpoBOAMNMCA MPOTAroM BereTauiHnx ce3oHiB 2023-2025 pp. y mexax 3annasHoi
YacTuHm npoektoBaHoro HIMMM “MxaHcekuin” (puc. 1). MapLupyTHO-pekorHMcUmMpyBanbHUM MeTogoM 36upanmcs
[aHi Npo cKraz Ta NOLIMPEHHS CYAMHHUX pocnuH. MapLupyT nponsrae y pisHWX Tunax 6ioTonis, npeacTaBneHnx
Ha TepuTOPIi NepCnekTUBHOIO 3amnoBigHOro 06’ekTy. 3aranbHa JOBXWHA MapLUPYTY ckrana 6mnm3bko 75 K.

3anuc mapwpyTy Ta dikcauis KoopauMHaT Micue3pocTaHb PigKiCHUX BuAiB 3A4iMiCHIOBaBCSA Y
MobinbHOMy 3actocyHky Guru Maps (https://gurumaps.app/). KaptorpadiyHi matepiann CTBOpeHi Yy
nporpami QGIS 3.40 Bratislava (QGIS, 2025).
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Fig. 1. The map of the desighed Mzhanskyi National Nature Park. Base map: Google Terrain

3a pesynbTaTamm opuriHanbHNX MNONbOBUX OOCTMHKEHb Ta aHanidy nitepatypHux mkepen (Shynder &
Negrash, 2021; Zvyagintseva 2015; Gorelova & Alyokhin, 2002), BigkpnTnx 6a3 gaHux 3 6iopisHOMaHiTTA
(GBIF, 2025; UkrBIN, 2025; iNaturalist, 2025), a Takox peBisii poHaiB epbapito XapKiBCbKOro HaLioHanbHOro
yHiBepcuTeTy iMeHi B. H. Kapasina CWU Ta HauioHanbHoro rep6apito Ykpainm KW (IHCTUTyT BoTaHiky imeHi
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M. I'. XonogHoro HAH Ykpainn, M. KniB) cknageHo aHOToBaHWIA Nepenik CyAMHHNX POCIVH, LLIO 3pOCTaloTh Y
3annaBHin YacTuHi npoektoBaHoro HIIM «MxaHcbknii» (gogaTok). AHOTaUis OO0 KOXHOro BMAOY MICTUTb
MOLUMPEHI B YKPAIHCbKIiA HAYKOBIl NiTepaTtypi cMHOHIMIYHI Ha3Bu (Mosyakin, Fedoronchuk, 1999; Prokudin et
al., 1987, Gorelova, Alyokhin, 2002), Tun apeany, ekomopdu, pakuinHy NpUHANeXHiCTb, CTaTyC OXOPOHU
Towo. HomeHknaTtypHi Ha3Bu Buaie HasedeHi BignosigHo oo Plants of the World Online (POWO, 2025).
OXopoHHMI cTaTyc BUAiB NepeBipsiBCA 3a MPUPOAOOXOPOHHMMU AOKYMEHTaMu Pi3HOro piBHA (PilleHHs.. .,
2001; Convention..., 1979; [Mepenik..., 2021; CITES, 2024; IUCN, 2024). ®pakuinHi O0CnimKeHHs
npoBoaunucs 3a cneuianisosaHumun nyodnikauiamu (Protopopova & Dobrochayeva, 1991; Gorelova &
Alyokhin, 2002; Protopopova & Shevera, 2014; Dvirna, 2014; Zvyagintseva, 2015).

EkonoriyHmii aHania c¢dnopu npoBoauBcs 3a 4 epadiyHUMKM (3aranbHe 3BOSIOXKEHHS ['PYHTY,
KACNOTHUA Ta 3aranbHUA CONMbOBUIA pPeXMMM cyOCcTpaTy Ta BMICT HIiTpaTiB) Ta 2 KNiMaTUYHUMMU
(KOHTMHEHTanbHICTb KiMaTy Ta OCBITNEHICTb) hakTopaMu 3 BUKOPUCTaHHSIM EKOJTOMYHMX LLKan aBToOpcTBa
A. M. Oigyxa (Didukh, 2011).

TpaHccopmauito  drnopy  ouiHBanNM 3a  iHOeKcaMu  CUHaHTponisauii, anoditmsauii Ta
aHTponodiTm3auii ¢itobiotn, 3anponoHoBaHummn HA. KopHacem (Kornas, 1968), y nepepaxyHky Ha
BiJCOTKMU:

An + Ap

IS = N

x 100 %

’

ae IS — iHgekc cuHaHTponisauii; An — aHTponoditv (agBeHTuBHI Bnan); Ap — anoditn (CMHaHTPONHI
aBTOXTOHHI Buan conopwm); N — 3aranbHa KinbKiCTb BUAIB Ha TEPUTOPIT JOCTIMKEHHS

A
|Ap=Tpx100%

ne |Ap — iHgekc anodiTnsauit

IAn=%x 100 %

ae |An — aHTponoditnsadii

XapaktepucTtuka TepuTopii gocnigxeHb

3annaBa p. Mox y mexax npoektoBaHoro HauioHanbHOro npupogHoro napky “MxaHcbkuin”
XapakTepu3yeTbCs BUCOKMM CTyNEHEM 30EPEXEHOCTI. Y HaNLWINPLUKX AinsHKax il WwupuHa cknagae 6inbe
1,5 kM. JlaHgwadTn npeacrasneHi NNockumMn dopmMmamMm penbedy 3 HeBenUKUM nepenagom BigHOCHUX
Bucot. Cama pidka 3BUBWUCTA, MaE YMCMNEHHI pyKaBu Ta 3aTOKU. Y HaNLWIMPLLIN AINSHUI pycrno Mae WnpuHy
6rm3bko 120 m (6ina c. CokonoBe), ogHakK Ha GiNbLIOCTI AINAHOK WOro wupuHa He nepesuwye 10 M. Y
3annasi € AekKinbka HEBEMMKNX 3a NITOLLEH LUTYYHUX BOAOWM TEXHIYHOIO BUKOPUCTaHHSA (6ins cc. KykyniBka
Ta Mupropogu), ski 6epyTb Bogy 3 pidku. Ha Teputopii npoektoBaHoro napky B p. Mox BnagatTh Aekinbka
Manux pidok-nputok: Mepedpa (niBa nputoka, okon. M. Mepedpa), Boposa (niBa nputoka, OKOn.
c. Pem’axiska), Benvka Buniska (npaBa nputoka, okon. ¢. Cokonose), BinbLiaHka (npaBa npuToka, OKorl. C.
BucouuHiBka) Ta gekinbka CTPYMKIB, SIKi HaCTKOBO abo NMOBHICTIO NepecnxatoTb yniTKy. Y HanbinbLU CNeKoTHI
nepiogn piunwe Mxi moxe Mmicusmn nepecuxatn. Take siBuwle 6yno 3acbikcoBaHe ynitky 2024 p. Ha
AinsHkax pycrna mix cc. ApTioxiBka Ta YemyxiBka Ta B panoHi M. 3miiB (puc. 2).

3annaBHa yacTvHa napky npegcTaBfeHa pisHOMaHITHMMKM Tunamu GioToniB (BespogHoBa Ta iH.,
2021). Hanbinbwi nnowi 3anmatoTb BONOM Ta NEpe3BOMOXEHi BUCOKOTPaBHi BioTonn 3 AOMiHYBaHHAM
Phragmites australis (Cav.) Trin. ex Steud. s.str. 3HauHi nnowi Takox npeacTaBneHi Me30diTHUM
pisHOTpaB’'siM. Ha Takux finsaHkax TpanngawTbea aenpecii penbedy, ski HaBeCHi 3anoBHIOKTLCA BOAO. Y
TaKMX MiCUsAX Ta HaBKOIO HUX hOPMYOTbCS BGioToNM 3 AOMiHYBaHHSIM NpeAcTaBHUKIB poauHn Cyperaceae,
a y BECHSHWUI nepiof — epeMepHi yrpynoByBaHHs 3 OMiHyBaHHSAM npeAacTaBHuUKIB poay Ranunculus L. 3
cekuii Batrachium (DC.) Gray. Takox y 3annasi TpannsioTbCa oparMeHT 3aconeHux nyk 3 BignoBigHUm
ansa Hux diTopisHomaHiTTAM (BespoaHoBa Ta iH., 2021). B okonuusax c. Bogsaxiska cepepn, 3annaBHUX Nyk

Cepisi «Bionorisiy, Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



. M. BoHaapeHko, A. b. POKUTSHCbKUIA
H. M. Bondarenko, A. B. Rokytiansky

TpannawTbCA apeHHi cTenn copMoBaHi Ha MilwaHux AoHax. Ha nputepacoBux ginsHkax 3annasu Ta Ha
CTapux pivnLLax TpannaTbCA BiflbLUHAKM Ta OCUYHMKK. Ha gingHkax pycrna 3 pisHO iHTEHCUBHICTIO Teuil
GopMyOTLCSA YrpynoBaHHA 3 NPUKPINIAEHNX BOOHUX MaKpoiTiB, 3okpemMa 3 AoMiHyBaHHAM Potamogeton
L., Ceratophyllum demersum L., Elodea canadensis Michx., Hydrocharis morsus-ranae L., Utricularia
vulgaris L. Ta iH. Y cTapuusax Ta iHWMX 3annaBHUX BOAOMMAX HasABHI TWMOBI YrpyrnoBaHHS i3
BiflbHOMMaBa4YnxX BOOHNX MakpodiTiB i3 AOMiHYBaHHSAM NpeAcTaBHUKIB pody Lemna L., a Takox Spirodela
polyrrhiza (L.) Schleid., Salvinia natans (L.) All.

Pt~ Y.\
Puc. 2. HanoBHeHicTb piukn Mox y pi3Hi nepioanm poky (okonuui c. ApTtroxiBka). ®oto Annm
"pomakoBoi (poTo npaBopyy: TpaBeHb 2025 p.; oTo niBopyY: BepeceHb 2024 p.).
Fig. 2. The water level of the Mozh River at different times of the year (Artiukhivka village vicinity).
Photo by Alla Gromakova (right photo: March 2025; left photo: September 2024).

Pesynbtatn Ta O6roBopeHHs

CuctematnyHa cTpyktypa cnopu. Y pesynbTaTi NonboBMX AOCHISKEHb, a TakoX aHanisy
nitepaTypHux mkepen, Bigkputux 6a3 gaHux 3 OiopisHOMaHITTS Ta repbapHux doHgis KW ta CWU
BCTaAHOBMEHO, WO ¢hrnopa 3annaBHoi YacTuHu npoektoBaHoro HIM “MxaHcbknin® cknagae 457 TakCoHIB
BMOOBOIO Ta MiABMOOBOrO PiBHIB, @ TAKOX TAKCOHIB ribpnaHoro noxomkeHHsi. Lle npnbnusHo TpetnHa Big
BiJOMOI Ha CbOrOAHILLHIN AeHb BUOOBOrO Pi3HOMAHITTA CyaUHHUX pocnmH XapkiBcbkoi obnacti (Gorelova
& Alyokhin, 2002), wo cBig4mTb NPO BUCOKY penpe3eHTaTUBHICTb AOCNIAKYBaHOI driopu.

BusaBneHi TakcoHu Hanexatb 00 76 poAWH CYAMHHUX POCAVH, CEped SIKUX 3a YMCENbHICTHO
nepesaxatoTb Asteraceae (61 Bua — 13,4 %), Poaceae (42 Buam — 9,2 %), Fabaceae (24 sngn — 5,3 %),
Cyperaceae (23 Bugn — 5,0 %), Lamiaceae (22 suan — 4,8 %), Plantaginaceae s.I. Ta Ranunculaceae (no
18 BuaiB — 3,9 % y koxHil), Brassicaceae Ta Rosaceae (no 15 Buais — 3,3 % y KOXHilA). IHLWi poanHn pasom
cTaHoBnATb 47,9 %. Cxoxuin po3nogin BuaiB 3a poouHaMu xapakTtepHuii i ons 60opoBOi YacTUHU napky
(BoHpapeHko, 2025). lMopiBHIOKYM OTPUMaHi pe3ynbTaTh i3 HasBHMMM AaHMMK Npo ropy 3annaBHUX
KOMMIEKCIB iHWNX pivOK y XapkiBcbkoi obnacTi (Zviahintseva et al., 2023; Chernaya, 1982) moxHa
CTBEpPOKYBaTH, WO AocnigxyBaHa cdropa Mae TMNoBY AN Liei TepUTopil CUCTEMATUYHY CTPYKTYpPY. Y Ton
Xe Jac, ii BUCOKa penpes3eHTaTUBHICTb € MiACTaBOo ANis ii OXOPOHWU, SK OAHOro 3 BaXKIMBUX LEHTPIB
BiopisHOMaHITTA perioHy.

Cepeg pogiB i3 HanbinbLLMM YncrioM npeacTaBHukiB €: Carex (14 Bugis), Ranunculus s.l. (11 Bugis),
Veronica (8 BugiB), Galium, Rumex Ta Salix (no 7 BugiB y koxxHomy), Tragopogon Ta Trifolium (no 6 Bugis
y KoxxHomy), Cirsium, Juncus Ta Potamogeton (no 5 Bugie y KoxXHomy).

ExkonoriuHui aHanis cnopu. AHania cpnopu 3a 3aranbHUM TigpororiYHuM pexmmMmom cybecTtpary
nokasaB pi3HOMaHITHICTb YMOB Ha TepUTOPIi 3annaBHOi YacTMHKU napky. NepeBaxHa GinbLicTb BUAIB €
NpeacTaBHMKaMM MOMIPHO 3BOJIOXKEHMX Ta CBiXMX GioTOMiB, TOMY rpynyu 3 HamGinNbWKUM YMCNOM BUAIB
rirpomesoditn (90 BuaiB — 20,0 %), me3oditn (81 BMA — 17,8 %) Ta cyb-mesoditn (17,5 %). Tunosi ans
3annaB BMAM, LLO PO3MOBCIOOXKEHI Y BOOHWUX Ta Nepe3BOnoxeHux biotonax, pasom cknagawTtb 33,6%
dnopu gocnigxkeHoi TepuTopii (puc. 3).
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Posnogin Buais 3a rpynamm aungomopdd nokasaB nepeBaxaHHa y ¢niopi poOCnuH, WO HagawTb
nepeeary cyocrtpataMm 3 HerTpanbHOK peakuieto pH, — HelnTpodinis, WO npeacTaBneHi 272 Bugamu
(60,0 %). BTim, 3Ha4yHa YacTka cprnopu — ue cybaumgodinm (125 sugis — 27,4 %) (puc. 3).

3e pesynbTatamy TpohomopdiyHOro aHanisy BCTAHOBMEHO, L0 Yy 3annasi Ha eTpuTopii napky
ccopmyBanucs nepeBaxHo MoOMipHO Oarati rpyHTU. Ha ue Bkasye nepeBaxaHHa Yy dnopi rpyn
ceMieBTpoQiB Ta eBTpopiB, Ak HanivytoTb No 173 BUAM KOXHA, WO pa3om cknagae 76,0 % Big 3aranbHol
KinbkocTi Buais (puc. 3). lNpoTe, Ha TepuTopii OOCNIMKEHb TaKOX BUABMNEHO rpynu rrikoTpodis Ta
Me3oranotpodis, ski 3pOCTal0Tb Ha CONOHLIOBATMX NyKax Ta ConoHyakax. [1po TmnoBmux npeacTaBHUKIB
uux BioToniB Ha TepuTOpIi NPOEKTOBAHOIO Mapky, BKasykTb, 30Kkpema i iHwi aBTopu (be3poagHoBa Ta iH.,
2021).

AHani3 cnopwu 3a HiTpomMopdamn Nokasas, NepeBaaHHs Yy nopi HiTpodinis, WO aganToBaHi 4o
cybcTpaTie 3 goBoni 6aratum BMIiCTOM MiHepanbHoro asoty (211 BugiB — 46,3 %). Takox Ha TepuTopii
JocnifXeHb 3HAYHOM KiMbKICTIO BWMAIB NpeacTaBneHa rpyna remiHitpodinie, ski HagalTb nepesary
r'pyHTam 3 NOMipHMM BMICTOM MiHepanbHoro a3oty, — 126 sugis (27,6 %) (puc. 3).

Hd Sl

Sub o Fyhro . Per Sut — " Mesotrophe | S¢Mi Eutrophe Sub Glvcotrophe |, Meso
phyte  mesophyt SOPYte | e ¥ pyhrophyte hydrophyte HYATOPhY Mesotrophe o\ 1rophe utrophe glycotrophe ~ CYEOoPhe i ophe
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Puc. 3. EkonoriyHa cTpykTypa crnopu 3a egacdotronom: Hd — 3aranbHuin pexxum 3BOMNOXEHHS IPYHTY;
Rc — kucnoTHiCTb r'pyHTy; Sl — 3aransHuin TpodivHMiA pexum cyoctpaTty; Nt — BMicT HiTpaTiB y cybcTpari
(signosigHo go Didukh, 2011). Ctpinka Bkasye HanpsiMOK 3pOCTaHHs iIHTEHCUBHOCTI Aii pakTopy.

Fig. 3. The ecological structure of the flora by the regime of edaphotopic factors: Hd — soil water
regime; Rc — soil acidity; S| — total salt regime; Nt — mineral nitrogen content in soil (according to Didukh,
2011). The arrow indicates the direction in which the factor intensity is increasing.

53

Ha pucyHky 4 BigobpaxeHO 0COBMMBOCTI €KOMOriYHOI CTPYKTYpu nopu 3a eKOmnoriYyHMMM
dakTopamu knimartony. 3a pesynbratamy aHarnidy CnekTtpy omoGpomMopd) BCTAHOBIIEHO, IO MepeBaXxHa
GiNblIiCTb BMSABMEHUX BUAIB HanexaTb [0 O6nuabkux rpyn cybapupoditiB Ta cybombpodiTiB, siKMX
HanivyeTbca 159 (34,9 %) Ta 155 (34,0 %) Buais BignosigHo. Mpynn me3oapmaodiTie Ta Me30oMbpodiTiB
npeacTasneHi ogHakoBUM Ynucnom suais — no 47 suais (10,3 %) y koxHin. 'pynn cemi-apnaoditis Ta cemi-
oMOpodpiTiB HanivyoTb 5 Ta 4 BuaiB BignoBigHO. TakMM 4MHOM, pO3Mnogin 3a ombporpynamu Mae
HOpManbHWI XapakTep 3 ONTUMYMOM Y MeXax NOMipHUX BOMNOrocCTi Ta apuAaHOCTI knimaty (puc. 4).

AHania ¢nopu 3a KOHTMHEHTamnbHICTIO KniMaTy nokasaB, WO Ha Teputopii [OChimpKEHHA
nepeBaXalTb XapaKTepHi Anst obnacti reMikoHTUHeHTann — 229 Bugis (50,2 %). Maiixe ogHaKoBUM
YnCNom BuUAiB NPeAcTaBneHi rpynu Cemi-KOHTUHEHTaNbHUX Ta remi-okeaHiyHmx pocnuH — 90 (19,7 %) Ta 82
(18,0 %) Buagwm BignosigHo (puc. 4).
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AHanis posnoginy Buais 3a reniomopdamu nokasas, WO Yy rnopi nepeBaxaeb xapakTepHa gng
TpaB’stHUX ITOLEHO3IB i3 BUCOKOTpaB'siM rpyna cybreniodiTis, sika npagcrtasneHa 278 sugamu (61,0 %).
3Ha4yHMM YMCOM TakoX nmpefcTasneHi renioditn — 132 sugm (29,0 %). 'pynn TiHLOBUTPUBANMX POCINH
mManouucenbHi i npegctaeneHi nuwe 11 sugamu (2,4 %). Lli pocnuHu 3pocTaloTe nepeBaxHo, Y
BibLLUHSKaX.
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Puc. 4. ExonoriyHa cTpyktypa ¢nopu 3a pexumamum knimaty: Om — Bonorictb knimaty; Kn —
KOHTUHEHTanbHICTb kniMaTy. CTpinka Bkadye HanpsMOK 3pOCTaHHS iHTEHCUBHOCTI Aii dhakTopy.

Fig. 4. The ecological structure of the flora by the regime of climate factors: Om — climate humidity;
Kn — climate continentality. The arrow indicates the direction in which the factor intensity is increasing.

®pakuinHa CTpPyKTypa Ta CcTyniHb TpaHcdopmauii dnopu. AHania dpakuinHoi CTpyKTypwu
nokasaB, WO ¢iTobioTa 3annaBHOI YacTUHW TepuTopii Mapky npeactaneHa 4 dpakuismm (puc. 5):
aTOXTOHHUMM NpupoaHuMK Bugamu (193 Bugu), anoditamu (143 Bugn), aaBeHTMBHUMU BUAaMK (84 Buan)
Ta coszodhitamu (33 Buam).

[ns ouiHkn cTyneHto TpaHcdopmadii dnopu 6yB pospaxoBaHuii iHOEKC cMHaHTponisauii prnopwm (1S).
IHOeKC nepepaxoBaHUn Ha BIACOTKM:

_84+143

IS 456

x 100 % = 49,8 %

CtyniHb TpaHcdopMmalii driopy 3annaBHUX KOMMMEKCIB NMPOEKTOBAHOrO NapKy AELLO HWDKYUA, HiX
noro 6opoeoi yactuHu (boHpapeHko, 2025), ogHak Bce LWie 3anvaeTbCs AOCTAaTHbO BUCOKMM. AK iy
nonepegHbOMY BUMNagKy, TpaHcdopmauia ¢iTobioTn BigOyBaeTbCs NEpPeBaXHO 3a paxyHOK aBTOXTOHHUX
CWMHaHTponHUX BuAiB. Ha ue BkasylTb OTpMMaHi po3paxyHku iHAekciB anoditusauii (IAp) Ta
aHTponodiTusauii nopu (IAn):

IAp =%x 100 % = 31.4 %
IAn =%X 100 % = 18,4 %

BTim, MOBHY oLUiHKy CTyneHo TpaHcdopmadil AoCnigKeHOI AiNsSHKM 3annaBu CKnagHo HagaTu Yyepes
Opak iHbopMaUii Wwoao aHanoriYHMX gocrigkeHb TpaHcdopMadii driopu 3annaBHUX KOMMIEKCIB iHLLMX
PiYKOBMX JONUH Ha TepuTopii XapkiBcbki obnacTi, M MoxxeMo NopiBHIOBATW BUKIHOYHO 3 ypbaHodnopoto
M. XapkiB (Zviahintseva et al., 2023; 3esariHueBa, 2017) Ta nonepegHiMn JOCMiAXEHHsIMMU No BOpPOBIN
YacTuUHWM npoekToBaHoro napky (boHaapeHko, 2025). BoyeBuAb, MOXHa CTBEpIKYBaTW, LLO CTYMiHb
TpaHcdopMalLlil, Bce X, € BACOKUM — KOXXHUI APYTUIA BUA HANeXuTb 40 CUHAHTPOMHOT dhpakuii. OCHOBHUMU
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YMHHMKaMK TpaHcopmaLii €: HAasBHICTb aBTOLLNAXY PErioHanbHOr0 3Ha4YeHHs Ha MIBAEHHI MeXi napky,
pekpeauisi, NoXexXi, HasiBHICTb HaceneHMX NyHKTIB, CiflbCbKe rocnogapcTBo Ta iH.

= Regionallyrare = RDBU Resol. 6 of BC

)

u Xenophytes Ergasiophytes

Apophytes

= Hemi-apophytes = Euapophytes Qccasional apophytes

Puc. 5. ®pakuinHa cTpykTypa dnopu 3anflaBHOi 4acTMHM npoekTtoBaHoro HauioHanbHoro
npupogHoro napky “MxaHcbkuin”.
Fig. 5. The flora fractions of the floodplain part of thedesigned Mzhanskyi National Nature Park.

AnBseHTMBHa dpakuis cbnopu. NeoprpadiyHmin aHani3 agBeHTUBHOI dpakuii hnopu nokasas, WO
BiNbLUICTb YY>KOPIOHWX BUAIB MaloTb Y LUMPOKOMY PO3YMiHHI cepeasemHomMopckke (38 Buais — 45,2 % Big
afaBeHTUBHOI ppakuii) abo niBHiYHOamepukaHcbke (28,6 % Big agBeHTMBHOI dpakuil) NOXOOKEHHS.
MpeactaBHUKK brop iHWKUX reorpadiyHUX perioHiB TpannsanmMcs MeHLLIO Mipoto. AHani3 3a 4YacoM 3aHoCy
nokasas, WO Oinblia YacTuHa YyXXOpigHWX BUAIB HanNexuTb OO rpynu keHodiTiB (44 Bugn — 62,4 % Big
a[BEHTUBHOI dpakuii). 34e6inbLIoro BOHM € NpeAcTaBHMKaMM NiBHIMHOAMEPUKAHCBbKOT doriopu. ApxeodiTis
BusiBrneHo 38 Buais (45,2 % Big agBeHTUBHOI dopakuii pnopu). 3a cnocodom 3aHOCy rpynu po3noginunmch
Takum ymHoMm: 46 Buais — kceHopitn (54,8 % Big agBeHTUBHOI hpakuii), 36 Buais — eprasioditn (42,9 %
Big agBeHTUBHOI dpakuii). OTxe, HaMBInNbWKWX BNANB Ha AOChigKeHY Pnopy MalTb CNOHTAHHO 3aHEeCeHi
Buan 3 MiHiuHOI AMepukn Ta CepeasemHomop’s. TeHaeHuis 0o 36inbleHHs yMcna aaBeHTUBHMX BUAIB
Moxxe 36epiratucs, agxe Hapasi 6inblua YacTnHa agBeHTMBHUX BUAIB Li€ BifJHOCHO HOBI eNeMeHTM y hiopi
YKkpaiHn Ta XapkiBcbkoi obnacri.

Ha TepuTopii 3annaBHOi YaCTUHM NPOEKTOBAHOIO Napky HaMu BUSIBIIEHO AeKifbKa iHBa3iIMHNX BOOHUX
mMakpodiTiB. 3okpema, B3gOBX yCboro pycna p. Mox y Mmexax napky micusiMmu cpopmoBaHi MOHOAOMIHAHTHI
abo manoBuaoBi yrpynoBaHHs 3 Elodea canadensis Michx. 3apocTi uboro Buay BUsIBNEHI SIK B PyCIOBMX
YacTMHax pivkKu, Tak i y pykaBax Ta 3aTokax. Hambinblwi nnowi nogibHMx yrpynoBaHb 30CEPEKEHO B
okonuuax cc. Muporopoawn, ApTioxiBka Ta BucouuHiska.

B okonuusax c. BogsixiBka B paiioHi rupna p. OnbliaHka B pycni Mxi BusBrneHo GaratoumcernbHy
nonynsauito Vallisneria spiralis L. Liein Bug Takox 3adikcoBaHo i B camivi p. OnbluaHka Ta, iMOBipHO, came
3BigTM V. spiralis notpanuna y Mxy. Kpim Lboro, micuespocTtaHHs Buay Bigomi y Cisepcbkomy [iHuto 6ins
rmpna p. Mox (KasapiHoBa, 2015). BussneHi pocnuHn 6ynu Ha ctagii BereTtauii. [Monpwu Te, Wwo Bng mae
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OXOPOHHWUI CTaTyC y PerioHi, y LbOMY AOCHIAKEHI MW HE BpaxoByBanu Moro y pakLuito co30iTiB, OCKiNbKK
BiH BiQHOCUTbCA A0 aABEHTUBHOI dopakuii pnopu (QybuHa Ta iH., 2017).

PiakicHi Ta oxopoHloBaHi BUAX. He 3Baxatoum Ha 4OBONMI BUCOKMI piBeHb TpaHcopmauil onopu,

HaMW 3HAMOEHO LUiny HM3Ky CO30QDiTiB, XapakTepHUX AONd BOAHMX Ta nepes3BonoxeHux 6GioTonis, WO
cBiguMTb npo 36epexeHHiCTb ekocuctem y 3annasi p. Mox. [lig yac pocnigxeHHA 3apeecTpoBaHO
Micue3pocTaHHsa 33 BUAiB, WO MatoTb Pi3HUI piBEHb OXOPOHU. Cepea HMX: 9 — BKITOYEHi 0 YepBOHOT KHUMM
Ykpainn (Mepenik..., 2021), 2 — go Pesontouii 6 bepHcbkoi koHBeHUii (Convention..., 1979) ta 22 sugu
MaloTb CTaTyC perioHanbHO piakicHMX y Xapkicbkii obnacti (PiweHHs..., 2001). MNepenik oXxopoHoBaHMX
BUAIB y3aranbHeHo y Burnaai tabnuui (tabn. 1). IHpopmauito npo aeski 3i 3Haxigok onybnikoBaHO paHille

(Siranskyi & Bondarenko, 2024; Bondarenko, 2024; boHgapeHko, 2023).

Tabnuusa 1. Cosogim npoekToBaHoro HauioHanbHoro npupoaHoro napky “NbkaHCbKUn”

No.

1

B WN

10

11
12

13
14
15
16
17
18
19

20
21

22
23
24
25

26
27

28

HasBa Buay

Species name
Anacamptis palustris (Jacq.)
R.M.Bateman, Pridgeon &
M.W.Chase
Bistorta officinalis Raf.
Carex pseudocyperus L.
Centaurium pulchellum (Sw.)
Druce
Cicuta virosa L.
Dactylorhiza fuchsii (Druce) So6

Dactylorhiza incarnata (L.) So6
s.l.

Dactylorhiza majalis (Rchb.)
P.F.Hunt & Summerh.
Dryopteris carthusiana (Vill.)
H.P.Fuchs

Epipactis palustris (L.) Crantz

Equisetum pratense L.
Gladiolus tenuis M.Bieb.

Hottonia palustris L.

Inula helenium L.

Matteuccia struthiopteris (L.) Tod.
Nuphar lutea (L.) Sibth. & Sm.
Nymphaea alba L.

Ophioglossum vulgatum L.
Ostericum palustre (Besser)
Besser

Parnassia palustris L.
Ranunculus circinatus Sibth. (=
Batrachium foeniculaceum Krecz.)
Ranunculus lingua L.

Salvinia natans (L.) All.
Sanguisorba officinalis L.

Stipa borysthenica Klokov ex
Prokudin

Stratiotes aloides L.

Tragopogon donetczicus
Artemczuk

Utricularia % neglecta Lehm. (=

X0
KhRR

+ + + + + +

YKY 2021
RDBU 2021

+
(vulnerable)

+

(unvalued)
+

(vulnerable)
+

(rare)

+
(vulnerable)

+
(vulnerable)

+
(vulnerable)

+

(unvalued)
+

Pe3son. 6
Resol. 6 App. CITES
+
I
+
I
+
I
+
I
+
I
+
+
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No. HasBa Buay X0 YKY 2021 Pe3on. 6
Species name KhRR  RDBU 2021 Resol.6 ~PP-CITES
U. australis R.Br. auct. non fl. (vulnerable)
Ukr.)
29  Utricularia vulgaris L. +
30  Valeriana officinalis L. +

31 Valeriana wolgensis Kazak. (= V.

nitida Kreyer) *
32 Veratrum lobelianum Bernh. +
33  Viburnum opulus L. +

lMpumimka:y wanui: XO — nepenik BUAiB pOCAVH, LWO NiAnsaranTb OXOPOHI Ha TepuTopii XapkiBcbKoi obnacT
(2001)i; YKY 2021 — nepenik pOCNuH, WO 3aHOCATLCS OO HACTYMHOro BUAAHHS YepBOHOI KHUMM YKpaiHu
(2001); Peson. 6 — Bugn, Wwo 3aHeceHi Ao Pesontouii 6 bepHcbkoi koHBeHUiT (2011); App. CITES - Buan,
Lo BKMoYeHi o goaatkis | Ta |l KOHBeHUiT npo MidkHApoAHy TOPriBnio BugamMu AnKoi hayHu i coropu, Lo
nepebyBatoTb Nif 3arpo30t0 3HUKHEHHS.

Remarks: in the table head: KhRR - the list of species that are under protection in the Kharkiv Region
(2001); RDBU 2021 — the list of species listed in the next edition of the Red Data Book of Ukraine (2021);
Resol. 6 — the species included in the Resolution 6 of the Bern Convention; App. CITES — the species
included in the Appendices | and Il of the Convention on International Trade in Endangered Species of Wild
Fauna and Flora.

Ostericum palustre (Besser) Besser (puc. 6A) Ta Salvinia natans (L.) All. (puc. 6B), KOTpi BKMoYeHi go
Pesontouil 6 Ta Joaatky 1 BepHCbkoi KOHBEHLT BiANOBIAHO, HA TEPUTOPII MPOEKTOBAHOIO MapKy € AOCUTb
MOLUMPEHMMU Ta CNOPaAMYHO TPaNmATLCH Y3A0BX BCIE 3annaBHOI YaCTUHU A0NWHY Ta pycrna pidku Mox.

""'.,'] o il JAY, & MW /G AR |
Puc. 6. Bugn Pe3sonwoouii 6 BepHCbKOI KOHBEHUii, WO TPannsAlTLCA Y MNPOEKTOBAHOMY
HauioHansHoMy npupoaHomy napky “MxaHcbkun”: Ostericum palustre (A.) Ta Salvinia natans (B.).
dorto Neopria bBoHaoapeHka.
Fig. 6. The species that are included in Resolution 6 of the Bern Convention and occurring in the
projected Mzhanskyi National Nature Park: Ostericum palustre (A.) and Salvinia natans (B.). Photo by
Heorhii Bondarenko.

Takox Ha JocnigpkeHin TepuTopil BUSBNEHO Aekinbka BugiB 3 poamHu Orchidaceae. 3okpema,
Cnopagv4yHO MO BCi 3annaBHin YacTuHi Tpannsetbes Bug Dactylorhiza incarnata (L.) Sod, skun y napky
npeacTaBsneHnMin gsoma nigsugamu: tunoBum D. incarnata subsp. incarnata (puc. 7A) T1a D. incarnata
subsp. cruenta (O.F.Mull.) P.D.Sell, akuini mae 6ypyBaTo-hioneToBi NNSMy Ha NMCTKax Ta NpukBiTkax. Pi3Hi
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nonynsauii ubOro BuAY nNpeacTaBneHi [OekinbkoMa OecsATkaMu OCOOMH Pi3HMX BIKOBUX Tpyn, LWO
po3cepemkeHi Ha BiQHOCHO BENWKMX nnowax, abo npeacTaBneHi ManoyYncenbHUMK FOKani3oBaHUMM
rpynamm no 3—7 ocobuH. Y GinbLUOCTi BUSIBNEHMX MNONYNsALi BiAMIiYanmncb poCnvHu 3 pi3HUMU O3HaKamu Ta
CTYNEHEM YLIKOMXKEHHS LIKIOHMKaMn Ta 3axBoptoBaHHAMKW. OpHak BikOBa CTPyKTypa nonynsauin Ta
NPOCTOPOBUIA PO3MOAIN 0COOMH CBigYMTL NPO Te, L0 BOHWU € JOBOSi CTabinbHUMN.

Takox nogekyau y 3annasi NPOEKTOBAHOIO NapkKy TpanmnsTbes nonynsauii Anacamptis palustris
(Jacq.) R.M. Bateman, Pridgeon & M.W.Chase (puc. 7C). BoHn 30cepemeHi, ronoBHUM YMHOM, Bins cc.
Kykyniska, TumyeHkn Ta Mupropoaum i Hux4e 3a Tevieto He peecTpyBanucs. Monynauii uboro BUAy MarTb
nepeBaXKHO NOKani3oBaHUM xapakTep i NpeAcTaBneHi Aekinbkoma gecatkaMmy 0COBbuH. Y BCiX BUSBNEHUX
nonynsuisx oCobUHU Manu NPUrHiYeHWn BUrMAL Yepes3 TpuBari NOCyLUnvBI Nepioan y nonepeaHi poku.
Mopekyam Ha pocnunHax Gyno BUSBMEHO O3HAKW YLUKOMKEHHS LWKiAHMKaMK Ta xBopobamu.

bina c. TuMyeHkn Ha AingHUi 3annasm MiX pycrnom p. Mox Ta KOro pykaBoM TpanmseTbCs
MiXXpogoBui ribpua 3ragaHux Buwe BugiB — x Dactylocamptis uechtritziana (Hausskn.) B.Bock ex
Peregrym & Kuzemko (puc. 7B). Ynepwe uto nonynsuito 6yno susisnerHo y 2009 p. (Meperpum, Kysemko,
2010) i Hapasi ue 3anuWaeTbCs €QUHMM NIATBEPMKEHNM FOKaniTeToOM Uboro ribpnay B Ykpaini. Mu
NOBTOPHO BiALIYyKanu Lo nonynsauito i nepesipunu HasBHICTb X D. uechtritziana. Byno BussneHo 6nnsbko
15 0COBMH LIbOro MiXXpoAoBOro ribpuay, Lo 3Ha4YHO MEHLLE, Hix noBigoMnsnocsa paniwe (y 2009 p. ix 6yno
3acpikcoBaHo 6nm3bko 40-50). OcobuHM Manu NpurHideHun BUrNAg Yepes Tpusany nocyxy y 2024 p.
®dopmanbHo X D. uechtritziana He BKMIOYEHUA [0 XOAHUX MPMPOSOOXOPOHHUX MepenikiB, OAHaK
BPaxoByUU Te, WO BaTbKiBCbKi BUAM MalOTb OXOPOHHWI CTaTyC 3aranbHOOEPXXaBHOro PiBHA Ta Ton dhakT,
Lo Le Hapasi eguHa Bigoma nonynsauis ribpuay B YKpaiHi, noro cnig B3aTU Mig OXOPOHY NPUHaNMHI Ha
perioHanbHOMYy PiBHi Ta PpO3noYaT MOHITOPMHIOBI AOCHIMKEHHA 32 CTAHOM Uiei nonynsuii.

Puc. 7. Oeski npegcraBHukn pogmHu Orchidaceae Ha TepuTtopii npoektoBaHoro HIMM “MxaHcbknin”:
Dacrtylorhiza incarnata (A), x Dactylocamptis uechtritziana (B) Ta Anacamptis palustris (C). ®oto A, C
"eopris boHaapeHka; oto B Mukntu NMeperpuma.

Fig. 7. Some representatives of Orchidaceae family occuring in the designed Mzhanskyi National
Nature Park: Dacrtylorhiza incarnata (A), x Dactylocamptis uechtritziana (B) and Anacamptis palustris (C).

Photo A and C by Heorhii Bondarenko; photo B by Mykyta Peregrym.

Bina c. BogsixiBka y 3annasi Oyno BUsIBIEHO )parMeHTU apeHHOro crteny, aki copmyBanucsa Ha
nilaHux HaHocax nocepepn nyku. Ha umx nilwaHux HaHocax 6yno BUSIBNEHO HU3KY TUMNOBMX NCaMOiTHMX
BUIB, CEpen SKMX, Y TOMY YMcChi, YepBOHOKHWXHWUA — Stipa borysthenica Klokov ex Prokudin. Ha ogHin 3
OOH nnowa nonynsauii cknana 6nusbko 650 m2. Y ubomy nokaniteti S. borysthenica BucTynana
[OOMiHAHTOM MepLIoro TpaB'aHOro ApYCy, a WinbHICTb ii nonynauii cknana 6nmnsbko 15-20 aepHUH Ha M2
(pnc. 8). Cepen MOXNUBMX 3arpo3 A5 UbOro Ta iHWWX BUAIB Y LLbOMY PavoHi Criig BiOMITUTU perynsipHi
BECHSAHI nignanu cyxoTpas’s y BeCHAHWI nepiof. Taki noxexi BMHUKaOTb Malke LLOPIYHO, 30Kpema, Y
NMOTOYHOMY Ta MUHYNOMY pokax. Crign noxex Oynu BuaBneHi Ha naroHax S. borysthenica Ta Ha iHLIMX
pOoCnMHax HaBKoJO.
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Ha niwaHumx rpyHTax B okonuusax cc. YTkiBka Ta CenekuiiHe TakoX BUSIBJIEHO iHLMIA NCaMOMIiTHWIA
BuA — Tragopogon donetzicus Artemczuk (puc. 9), Akun BkMYeHMn A0 YepBOHOI KHUMM YKpaiHu 3i
cratycom “HeouiHennn” (MMepenik..., 2021). Y BugABneHunx nokanitetax T. donetzicus 3pocTtaB y
NPUOOPOXKHIX YrpynoBaHHAX Ha Cyxmx BigHuX niwaHux rpyHTax. MicusiMm yTBOpioBaB HEBEMUKI CKYMYEHHS.
IMOBIpHO, BMA TpannseTbCA CNoOpaanyHO B3AOBX BCiEl TepUTOPIT NapKy, OCKiNbKkn uen Bua 0yno BUsiBNieHO
TaKoX No3a Mexamu napky Ha 6epesi p. CiBepcbkuii [loHeub B paoHi rupna p. Mox (m. 3miiB). BTim, Hapasi
NiATBEPAXKEHI NOKaNITETM NULLIE B OKONULAX ABOX BULLIE3ragaHUX HaceneHmx NyHKTiB.

Puc. 8. Monynsuis Stipa borysthenica y 3annaBi p. Mox (okonuui c. BogsixiBka). ®oto I'eopris BoHgapeHka.
Fig. 8. The population of Stipa borysthenica in the floodplain of the Mozh River (Vodiakhivka village
vicinity). Photo by Heorhii Bondarenko.

Puc. 9. Tragopogon donetzicus: 3aravu7| BVII'J1 pocnuHm (A.), nnoau (B). ®oto Meopris boHaapeHka.
Fig. 9. Tragopogon donetzicus: the common habit of the plant (A), the fruits (B). Photo by Heorhii
Bondarenko.

Kpim TOro, Ha TepuTOpii 3annaBHOI 4YaCTUHM MPOEKTOBAHOrO HauioHanbHOro MPUPOAHOro NapkKy
“M>aHCbKU” BUSABNEHO HU3KY PIAKICHUX Y perioHi BUAiB, SKi He MaloTb (PakTUYHOr0 OXOPOHHOrO CTaTycy,
OfHaK SKi € NepcneKkTUBHMMWU OS19 BKMOYEHHS Y HacTynHe BWAAHHA nepeniky perioHanbHO PigKiCHMX
pocnuH XapkiBcbkoi obrnacTi. 3okpema, 40 Takux BUAIB Hanexutb Hippuris vulgaris — pocnuHa, sika Ha
TepuTopii XapkiBCbKoi 00nacTi BBaxaeTbCs 3HMKatodot (KasapiHoa, 2019). Ha tepuTopii napky ©yno
BUSIBNEHO [Ba nokanitTeTu uboro BUAy, SiKi 3HaXoOATbCHA Henofanik OAvMH Big OAHOro B OKOMUUS CC.
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ApTioxiBka Ta CokonoBe. Y ogHoMy 3 HUX H. vulgaris yTBOptO€E WinbHi 3apocTi (puc. 10) Ha HeBenukin
rMUOWHI Ha niLwaHoMy AHi.

Puc. 10. 3apocTi Hippuris vulgaris y pycni p. MO)K.OTO "eopria BoHaapeHka (okonuui c. Cokonose,
26 kBiTHs1 2025 p.). Fig. 10. The thickets of Hippuris vulgaris in the Mozh River. Photo by Heorhii
Bondarenko (Sokolove village vicinity; April 26, 2025).

[o yncna pigkicHux y XapkiBcbkii 06nacTi BUaiB Takox cnif BigHectu Ta Ranunculus polyphyllus
Waldst. & Kit. ex Willd. (puc. 11A) Ta R. flammula L. (puc. 11B), 3Haxigku siknx B obnacti ocTaHHiMK pokamu
oauHuyHi (GBIF.org User, 2025a; GBIF.org User, 2025b). B octaHHbOMY 3BeAeHHi No doriopi XapkiBCbKOi
obnacrti (Gorelova & Alyokhin, 2002) R. polyphyllus He HaBoaUTbCSA, xo4a y GiNbLu paHHiX ny6rikauisx Bua
sragyetbes (Czerniaéw, 1859, p. 2; Naliwaiko, 1899, p. 100; Schirjaeff, 1913, p. 11; Sirjajeff & Lavrenko,
1927, p. 90). Y 6inbLw nisnix nybnikauisx (PokntaHcekuiA, Famyns, 2021) aBTopy NOBIJOMNATb, WO BUA
TpannseTbCca AyXe pigko, nocunaryvmch Ha Ginbl paHHi poboTu, 3ragaHi BuLle, 6€3 BKa3iBOK Ha CydacHi
3Haxigku. MowunpeHHs apyroro Buay B YKpaiHi 30cepedxeHo, ronoBHUM YnHoMm, y KapnaTax, Ha [lonicci,
pigwe — y Jlicocteny. ¥ XapkiBCbkii 06nacTi, BoYeBMAb, 3HAaXOOUTbCA MiBAEHHA MeXa MOLUMPEHHS
R. flammula. Hamu 3Ha|Z|p,§Hi obuasa BUAM y BorioroMy 6arHi y noHWKEeHHSX 3annasu.

Puc. 11. PiagkicHi y XapkiBcbKin o6nacTti npeactaBHuMku poay Ranunculus: R. polyphyllus (A) Ta
R. flammula (B). ®oTo "'eopria boHpapeHka. Fig. 11. The representatives of Ranunculus genus that are
rare in the Kharkiv Region: R. polyphyllus (A) Ta R. flammula (B). Photo by Heorhii Bondarenko.

Y pycni p. Mox B okonuuax c. BucounHiBka Hamu Byno 3adikcoBaHe MicLLE3pOCTaHHSA pigkicHOro
Buay Ranunculus kauffmanii P.Clerc (= Batrachium kauffmanii (P.Clerc) Ovcz.) (puc. 12). Y nitepaTtypi
BkasyeTbes (Prokudin et al., 1987), wo uew Bua 3pigka TpannseTbcsa no BCin TepuTopil YkpaiHv, ogHak 3a
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AaHmmm GBIF (GBIF.org User, 2025¢) Ta iNaturalist (iNaturalist, 2025) BusiBneHu Hamu nokaniteT € Hapasi
€AVHOI0 NiATBEPKEHOW 3Haxigkow Buay B YKpaiHi (puc. 13), 3pobneHoto ocTaHHiMM pokamu. Ha
PiAKICHICTb BMAY OMOCEpPeaKkoBaHO MOXEe BKalyBaTW BIACTYHICTb 3rafgok Mpo HbOro Yy (OrOPUCTUHHUX
poboTax (Zvyagintseva, 2015; Gorelova & Alyokhin, 2002; Sirjajeff & Lavrenko, 1927; Schirjaeff, 1913;
Naliwaiko, 1899; Czerniaéw, 1859). Pesisia repbapHux cdoHgie CWU ta KW nigTBepaxytoTh, L0 LUen Bug
€ pigkicHUM npuHanMHi Ha TepuTopii XapkiBcbkoi obnacTi. BoueBuap, BUA Mae 6opeanbHuid TMn apeany i
Ha TepuTOopIl AoCHiMKEeHb 3HAaXOANTBCA Ha NiIBOEHHIN MeXi CBOro pO3MOBCOIKEHHS. BpaxoBytoun OQNHNYHI
3Haxigkv BuOy Ta iCHyloui And BuAy 3arpo3n (30Kpema, 4acTKOBE BUCMXaHHS pycna y niTHin nepiod),
R. kauffmanii cnig B3ATU Nig OXOpPOHY, a y BWSIBIIEHOMY JOKaniTeTi — NPOBOAUTM MOHITOPUHIOBI
CMOCTEPEXEHHSA 32 ANHAMIKOK MOnynsLil.

Puc. 12. Ranunculus kaufmannii: pocnuHa y npwp.qumy 6i0Toni“(A), kBiTka (B), nuctku (C).
Fig. 12. Ranunculus kaufmannii: the plant in the natural habitat (A); the flower (B), the leaves (C).

Puc. 13. ®parmeHT Manu 3Haxigaok Ranunculus kaufmanniiy csiTi (3a gaHumu GBIF, 2025). YepsoHoto
Kpankow Mo3HayeHa 3Haxigka Ha Teputopili npoekToBaHOro HauioHanbHOro npUPOOHOro napKy
“MxaHcbknin”. Fig. 13 The fragment of the map of the Ranunculus kaufmannii range (according to GBIF,
2025). The red spot indicates the record of the species in the territory of the projected Mzhanskyi National
Nature Park.

Takox yBaru BapTi 3HaxigkM manogocnimpkeHoro y XapkiBcbkii obnacTti Ta B YKpaiHi 3aranom sugy

Veronica catenata Pennel (puc. 14A). B ocTaHHix 4eknictax donopu Xapkicbkoi obnacti (Gorelova &
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Alyokhin, 2002) Ta YkpaiHu (Mosyakin & Fedoronchuk, 1999) Bng He HaBoaunTbcd. 3a gaHumu iNaturalist
(iNaturalist, 2025) 3Haxigkm uUbOro BuAy Yy XapKiBCbKin 0OnacTi 30CepemXeHi, FONOBHUM YUHOM, Y
LleHTparnbHin YacTuUHi perioHy, 30Kkpema Yy OOCNWHI p. Mox. IMOBipHO, uen BMA AOBOMI NOLWMPEHUN Ha
TepuTopii YkpaiHn Ta XapkiBcbkoi obnacti 3okpema, ogHaK 4Yepe3 30BHILLUHIO NOAIOHICTL MOro 3Haxigkw,
iMOBIpHO, 4acTO NOMMWIKOBO BigHOCUNK 00 6nm3bkoro Buay V. anagallis-aquatica L. (puc. 14B). OcHoBHi
BiAMIHHOCTI MiX LMMW OBOMa BMAaMW NONAraloTb Y KOMbOpi BiHOYKA, sikui y V. catenata mae poxeBui
BiATiHOK, a 'y V. anagallis-aquatica — 6nakuTHun abo 6y3koBuiA. Takox y V. catenata nuCTku MatoTb LiNbHUA
abo 3nerka NNYacTuin Kpawm NUCTKOBOI MIacTUHKW, OOHAKOBOI AOBXMHN abo AeLlo KOpOTLUi 3a NPUKBITKM
KBITKOHDKKW, Yy TOM Yac gk y V. anagallis-aquatica kpan NMCTKOBOI NNACTUHKM MUNYaCTUI, @ KBITKOHDKKMN PiBHI
abo gewo GinbLwi 3a BignosigHi npukeiTkn (Albach, 2020).

Puc. 14. NpeacTtaBHuku popy Veronica: V. catenata (A) Ta V. anagallis-aquatica (B). ®oto Neopris BoHaapeHka.
Fig. 14. The representatives of the Veronica genus: V. catenata (A) and V. anagallis-aquatica (B). Photo
by Heorhii Bondarenko.

BucHoBKu

3a pesynbTaTtamu NpoBeAeHVX OOCNIMKEHb 3annaBHOI YacTUHW MPOEKTOBAHOro HauioHanbHoro
npupogHoro napky “M>xaHCbKuin” BCTaHOBMEHO, WO Noro dnopa cknagae 457 svais, nigsuais Ta ribpuais.
Lle ©Onm3bko TpeTuHW BiAOMOI Ha CboroAHiwHin dnopu XapkiBcbkoi obnacti. Taka 3Ha4Ha
penpe3eHTaTMBHICTb Pi3HOMAHITTA CBiOYMTb NPO BaXNMBICTb MaMbyTHLOrO napky Ans 30epexeHHs
OiopisHOMaHITTA perioHy.

3a cuctemaTMyHO CTPYKTYpol driopa Mae XapakTepHWW Ans perioHy po3nofin 3a poavHaMu:
Asteraceae (61 Bug — 13,4 %), Poaceae (42 Buan — 9,2 %), Fabaceae (24 Bugn — 5,3 %), Cyperaceae (23
Buamn — 5,0 %), Lamiaceae (22 Buau — 4,8 %), Plantaginaceae s.l. Ta Ranunculaceae (no 18 Bugis — 3,9 % y
KOXHin), Brassicaceae Ta Rosaceae (no 15 sugis — 3,3 % y koxHilt). Cxoxuii po3nogin TakCoHiB 3adhikcoBaHO
i Ans 6OPOBOI YACTMHU NPOEKTOBAHOIO NapKy, i 4N OINbLIOCTI IHLWINX JOCNIMKEHNX TEPUTOPIN PEriOHy.

3a pesynbratamy pakLiiHOro aHanidy Ta po3paxyHKy iHAEKCY CMHAHTpOMi3aLii BCTAaHOBMEHO, LLO
dnopa npoektoaHoro HIIM “MxaHcbkuin” nigaaeTbcs cunbHii TpaHcdopmaudii (IS = 49,8 %). Btim
TpaHcdopmauis ¢iTobioTn BigOyBaeTbCs, TOMOBHMM YMHOM, 3@ PaxyHOK aBTOXTOHHUX CUHAHTPOMHMX
BUAIB, @ HE YyXopigHMX. YacTka aaBeHTMBHUX ANns YkpaiHu Ta XapkiBcbkoi obnacti Buais cknagae 18,4 %
Bif AocnimxeHoi cdnopu. Lieln nokasHUK MeHWU 3a 3aranbHOYKpPaiHChKUA Ta HiK Yy nokanbHuX drop
XapkiBLUWHKN, WO OOCMigKeHi, ofHaK, 3anuMwaeTbCs BIAHOCHO BUMCOKMM. OCHOBHUMMK hbakTopamm
TpaHccopmaLii diTobioTH NPOEKTOBAHOIO NapKy €: pekpeaLisi, BUNnac xygobu, BUpOLLYBaHHS Yy>KOPIOHMX
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POCIMH Ha NpucaamMbHMX AingHkax Ta, y TOMy YACTI, y PYCri pidkK, 3MiHK eKONOriYHMX pexxumMiB Ta iH. Cepeq
(ITOLEHOLEHOTUYHO aKTUBHUX YYXOPiAHWX BMAIB, HAMW BUSBMEHO Taki BogHI Makpoditnm ak Elodea
canadensis Ta Vellisneria spiralis, siki MicusiM1 CTBOPIOBanNN rycTi 3apocCTi y pychi Ta 3aToKax.

He 3Bakatoum Ha JOCTaTHLO BUCOKUIA CTYNMiHb TpaHcopMaLlii gnopu, 3annaBHa YacTuUHa TepuTopil,
WO MPOMOHYETBCA NI OXOPOHY, BCE >, Ma€ LNKOM MpUMpOoHMM BUMAL 3i cnabko nopyLleHumu
naHgwadTamn. MNMpruymMHO LbOMY € 3BMBUTUCTb PyCra Pidku, HAsBHICTb YMCMEHHUX 3aTOK, pyKasiB Ta
3annaBHMX BOOOWM Ta 3HayHa 3abONoYeHiCTb TepuTopii, WO CTBOPKOE YMOBU ANSA 3pOCTaHHS PigKiCHMX
BMAIB POCMVH Ta cnpusie iX 36epexeHHo. Hamu 6yno BusiBneHo micuespoctaHHa 33 BuAiB, WO NiAnsaralnTb
OXOpPOHi Ha Pi3HUX PIBHSX: Bi4 perioHanbHOro Ao MikHapoaHoro. Cepef Hux: 9 — BKMOYeHi o YepBoHOI
kHurn Ykpainu (Anacamptis palustris, Dactylorhiza fuchsii, D. incarnata, D. majalis, Epipactis palustris,
Gladiolus tenuis, Stipa borysthenica, Tragopogon donetzicus, Utricularia x neglecta), 2 — no Pe3ontouii 6
BepHcbkoi koHBeHUi (Ostericum palustre Ta Salvinia natans) Ta 22 BUAW OXOPOHSOTLCSA Y XapKiBCbKil
obnacTi sk perioHanbHo pigkicHi (Cicuta virosa, Inula helenium, Parnassia palustris, Ranunculus lingua,
Stratiotes aloides Ta iH.). Takox cepepf BUSIBITIEHUX BUAIB Oynu Ti, WO Yy XapKiBCbkin 06nacTi € pigkicHMMM,
OfHakK, fAKi He MalwTb (aKTUYHOr0O OXOPOHHOro cTaTtycy, 3okpema, Carex rostrata Stokes, Cirsium
esculentum (Siev.) C.A.Mey., Gratiola officinalis L., Hippuris vulgaris L., Klasea lycopifolia (Vill.) A.Léve &
D.Léve, Limonium alutaceum (Steven) Kuntze, Ranunculus flammula L., R. kauffmanii P.Clerc, R.
polyphyllus Waldst. & Kit. ex Willd., Scrophularia oblongifolia Loisel. Ta iH. HasiBHiCTb Takoi Benukoi
KINbKOCTi OXOPOHIOBaHMX i PIiAKICHUX BMAIB NIAKPECMIOE rOCTPY HEOOXIOHICTb B3ATTA Ui€i TepuTopil nig
OXOpOHY Y Mepexi MNpunpoaHo-3anoBigHoro goHay YkpaiHu.

Moasku

ABTOpM BucroBnoTb Noasiky B.HO. CipaHcbkoMy (XapkiBCbKuA HaLiOHANbHUI YHIBEPCUTETY iMEHI
B.H. KapasiHa) Ta 3aBigyBady kadegpu OOTaHikM Ta eKomnorii pocnvMH XapKiBCbKOro HauioHarbHOro
yHiBepcuTeTy imeHi B.H. KapasiHa A.b. 'pomakoBin 3a gornomory y 36opi MaTepianie Ta HagaHi doTorpadii.
Takox gakyemo O.A. asugosy, |.I'. OnbwaHcekomy (IHCTUTYT 6oTaHikm im. M.I". XonogHoro HAH YkpaiHn)
Ta O.P. bapaHcbkomy (HauioHaneHunm 6oTtaHiyHui cag im. M.M. Mpuwka HAH Ykpainn) 3a gonomory y
BM3HAYEHHI AesKnNX TakcoHiB. Bucnosntoemo noasaky KO.IM. Mamyni 3a 3aranbHe KepiBHULTBO AOCNIAKEHHAM
Ta poboty Hag pykonucom ctatTi. LLlmpo BAAYHI aHOHIMHMM peLeH3eHTaM 3a CNyLUHi 3ayBaXeHHs, SKi
NigBMLWMNAW AKICTb CTaTTI. | Janeko He B OCTaHHIO Yepry, Askyemo 36poviHum Cunam YkpaiHu Ta BCiM, XTO
LoAHS 3axuiae YkpaiHy, Biggaroum CBOI 300POB’A Ta XUTTS.
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AHoTOBaHMM nepenik onopu 3annaBHOI YaCTUHU MPOEKTOBAHOIO
HauioHanbHoro npupogHoro napky “MxaHcbkun”
An annotated list of the flora of the projected
Mzhanskyi National Nature Park: floodplain part

CRYPTOGAMEN

1. Equisetaceae
1. Equisetum arvense L. — xBowy nonboBun. Range: Cosmopol. Ecol.: mesophyte; acidophile; semi-
eutrophe; hemi-nitrophile; semi-aridophite; hemi-continental; sub-heliophyte. RuPr; euapophyte.
2. Equisetum fluviatile L. — xsow, 6arHoBuin. Range: Holarctic. Ecol.: per-hyhrophyte; neutrophile; semi-
eutrophe; nitrophile; meso-ombrophyte; hemi-continental; sub-heliophyte. AqPal.
3. Equisetum pratense L. — xBow, nyyHui. Range: Holarct. Ecol.: Hyhro-mesophyte; Neutrophile;
Mesotrophe; Nitrophile; Semi-ombrophyte; Hemi-continental; Sub-heliophyte. PrSylPal.
*Protection: regionally rare (Kh.R.).

2. Ophioglossaceae
4. Ophioglossum vulgatum L. — Byxaudka 3Bu4yarniHa. Range: Cosmopol. Ecol.: hyhro-mesophyte,
neutrophile, mesotrophe, hemi-nitrophile, sub-aridophyte, hemi-oceanic, hemi-scyophyte. Pr.
*Protection: regionally rare (Kh.R.).

3. Aspleniaceae (incl. Onocleaceae)
5. Onoclea struthiopteris (L.) Roth (= Matteuccia struthiopteris (L.) Tod.) — cTpaycoBe nepo 3Bu4anHe.
Range: Holarct. Ecol.: Hyhro-mesophyte; Per-acidophile; Semi-eutrophe; Nitrophile; Semi-ombrophyte;
Sub-continental; Sub-heliophyte.
*Protection: regionally rare (Kh.R.).

4. Dryopteridaceae
6. Dryopteris carthusiana (Vill.) H.P.Fuchs — wuntHuk octuctuin. Range: CBor. Ecol.: Hyhro-mesophyte;
Acidophile; Semi-eutrophe; Hemi-nitrophile; Semi-aridophyte; Hemi-oceanic; Hemi-scyophyte. PalSyl.
*Protection: regionally rare (Kh.R.).

5. Salviniaceae
7. Salvinia natans (L.) All. — canbgiHia nnasato4a. Range: Palearct. Ecol.: Hydrophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Aq.
***Protection: Resol. 6 BC.

6. Thelypteridaceae
8. Thelypteris palustris Schott — Tenintepuc 6onotaHui. Range: Palearct. Ecol.: Hyhrophyte; Sub-
acidophile; Mesotrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. SylPal.
*Protection: regionally rare (Kh.R.).

SPERMATOPHYTA
GYMNOSPERMAE

7. Pinaceae
9. Pinus sylvestris L. — cocHa 3Bu4aliHa. Range: Euras. Ecol.: Mesophyte; Sub-acidophile; Mesotrophe;
Sub-anitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Syl; hemiapophyte.

ANGIOSPERMAE
Basal Angiospermae (incl. Ceratophyllales)

8. Aristolochiaceae
10. Aristolochia clematitis L. — xsuniBHuk 3BuyanHunii. Range: Eu-WSib. Ecol.: Mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrSylRu; hemiapophyte.

9. Ceratophyllaceae
11. Ceratophyllum demersum L. — kywunp 3aHypeHuii. Range: Cosmopol. Ecol.: Hydrophyte; Neutrophile;
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Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Aq.

10. Nymphaeaceae
12. Nuphar lutea (L.) Sibth. & Sm. — rneuukn xoBTi. Range: NAf-Euras. Ecol.: Hydrophyte; Sub-acidophile;
Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Aq.
*Protection: regionally rare (Kh.R.).
13. Nymphaea alba L. — natatta 6ine. Range: NAf-Eu-Sib. Ecol.: Hydrophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Aqg.
*Protection: regionally rare (Kh.R.).

Magnoliopsida

11. Amaranthaceae s.l. (incl. Chenopodiaceae)
14. Amaranthus retroflexus L. — wmpuus 3anpokuHyTa. Range: CAm. Ecol.: Mesophyte; Sub-acidophile;
Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru. Adventive: NAm;
xenophyte; kenophyte.
15. Atriplex oblongifolia Waldst. & Kit. — nytura BugosxeHonucta. Range: EuSib. Ecol.: Mesophyte;
Neutrophile; Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ru, euapophyte.
16. Atriplex prostrata Boucher ex DC. — nytura nexada. Ecol: Hyhro-mesophyte; Sub-basophile; Sub-
glycotrophe; Eunitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: IT; ergasiophyte; kenophyte.
17. Atriplex tatarica L. — nytura tatapceka. Ecol.: Sub-mesophyte; Neutrophile; Glycotrophe; Nitrophile;
Sub-aridophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: Med-As; xenophyte; kenophyte.
18. Bassia laniflora (S.G.Gmel.) A.J.Scott (£ Kochia laniflora (S.G.Gmel.) Borbas) — miTenbHuk
BoBHUCTOLBITUI. Range: MedT-WAs. Ecol.: Sub-xerophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-
aridophyte Continental; Sub-heliophyte. Ps. Adventive: Med-IT; xenophyte; kenophyte.
19. Chenopodium album L. — noboga 6ina. Range: Palearct. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Ru; euapophyte.
20. Corispermum hyssopifolium L. — Bep6ntogka ricononucta. Range: Med. Ecol.: Sub-mesophyte;
Sub-acidophile; Semi-eutrophe; Sub-anitrophile; Sub-aridophyte; Continental; Heliophyte. Ps. Adventive:
Med; xenophyte; kenophyte.
21. Oxybasis rubra (L.) S.Fuentes, Uotila & Borsch (= Chenopodium rubrum L.) — noboga 4yepBoHa.
Range: ?Holarct. Ecol.: Sub-mesophyte; Sub-acidophile; Sub-glycotrophe; Eunitrophile; Sub-aridophyte;
Hemi-oceanic; Heliophyte. PrRu. Adventive: CEu; xenophyte; kenophyte.

12. Apiaceae
22. Angelica archangelica L. (= Archangelica officinalis Hoffm.) — psarenb nikapcekuii. Range: Bor. Ecol.:
Hyhrophyte; Neutrophile; Semi-eutrophe; Eunitrophile; Meso-ombrophyte; Hemi-continental; Sub-
heliophyte. PalPr.
23. Angelica sylvestris L. — gyaHuk nicosun. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PrSyl; occional apophyte.
24. Anthriscus sylvestris (L.) Hoffm. — 6yruna nicosa. Range: Euras. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuPrSyl;
occasional apophyte.
25. Cicuta virosa L. — Bixa oTpynHa, umkyTta oTpynHa. Range: Holarct. Ecol.: Per-hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Pal.
*Protection: regionally rare (Kh.R.).
26. Conium maculatum L. — 6onvronos nnsmuctun. Range: Sub-Med-WAs. Ecol.: Mesophyte; Sub-
acidophile; Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu. Adventive:
Eu-WAs; xenophyte; archeophyte.
27. Daucus carota L. — mopkBa guka. Range: Euras. Ecol.: Mesophyte; Sub-acidophile; Eutrophe; Hemi-
nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. RuPr; euapophyte.
28. Eryngium campestre L. — mwukonamyukm nonboBi. Range: Eu-WAs. Ecol.: Sub-mesophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. RuStPr;
hemiapophyte.
29. Eryngium planum L. — munkonanumkm nnacki. Range: Euras. Ecol.: Mesophyte; Sub-acidophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. RuPr; occasional apophyte.
30. Heracleum sibiricum L. — 6opwiiBHuK cubipcbkuii. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-acidophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylPrRu; hemiapophyte.
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31. Oenanthe aquatica (L.) Poir. — omera BogsHa. Range: Eu-Sib. Ecol.: Sub-hydrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal.

32. Ostericum palustre (Besser) Besser (= Angelica palustris (Besser) Hoffm.) — maTouHuk 6onotaHun,
adarene 6onotaHun. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-acidophile; Mesotrophe; Eunitrophile; Sub-
aridophyte; Hemi-continental; Sub-heliophyte. PrPal.

***Protection: Resol. 6 BC.

33. Pastinaca sativa L. — nactepHak nociBHuin. Range: Eu-Sib. Ecol.: Mesophyte; Sub-acidophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrRu; euapophyte.

34. Sium latifolium L. — Bex wupokonuctuin. Range: Euras. Ecol.: Per-hyhrophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal.

35. Sium sisarum L. — Bex conoakokopeHeBuin. Range: Eu-Was. Ecol.: Per-hyhrophyte; Neutrophile; Sub-
glycotrophe; Nitrophile; Meso-aridophyte; Hemi-oceanic; Sub-heliophyte. Pal.

13. Asteraceae
36. Achillea micrantha Willd. — gepesin gpibHousiTuii. Range: Pont-Casp. Ecol.: Sub-xerophyte; Sub-
acidophile; Eutrophe; Sub-anitrophile; Meso-aridophyte; Sub-continental; Heliophyte. Ps.
37. Achillea millefolium L. (= A. submillefolium Klokov & Krytzka) — gepesin 3sn4anHunii. Range: Eu-Sib.
Ecol.: Mesophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-
heliophyte. PrRu; hemiapophyte.
38. Ambrosia artemisiifolia L. — am6posis nonuHonucta. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Ru. Adventive: NAm; ergasio-xenophyte;
kenophyte.
39. Anthemis ruthenica M.Bieb. — pomaH pycbknin. Range: EEu. Ecol.: Sub-mesophyte; Neutrophile; Sub-
glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ps; hemiapophyte.
40. Arctium x mixtum (Simonk.) Nyman (hybrid: A. minus (Hill) Bernh. x A. tomentosum Mill.) — nonyx
3miwaHun. Range: Eu. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-eutrophe; Eunitrophile; Sub-heliophyte.
Ru; euapophyte.
41. Arctium lappa L. — nonyx cnpaexHiii. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Eutrophe;
Eunitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. PrRu; euapophyte.
42. Arctium minus (Hill) Bernh. — nonyx manuin. Range: Eu-WAs. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Eunitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Ru; euapophyte.
43. Arctium tomentosum Mill. — nonyx nosctuctuin. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. SilPrRu; euapophyte.
44. Artemisia absinthium L. — nonuH ripkuii. Range: WAs. Ecol.: Mesophyte; Neutrophile; Eutrophe;
Eunitrophile; Sub-ombrophyte; Sub-continental; Heliophyte. Ru. Adventive: IT; xenophyte; archeophyte.
45. Artemisia austriaca Jacq. — nonvH aBcTpivicbknin. Range: EEu-WSib. Ecol.: Sub-mesophyte; Neutrophile;
Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. RuPs; hemiapophyte.
46. Artemisia vulgaris L. — nonuH 3snyanHnin. Range: ?Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Ru; euapophyte.
47. Bidens cernua L. — yepepna noHukna. Range: Euras. Ecol.: Per-hyhrophyte, Sub-acidophile, Eutrophe,
Eunitrophile, Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal; occasional apophyte.
48. Bidens frondosa L. — yepena onucteeHHa. Range: NAm. Ecol.:Per-hyhrophyte; Sub-acidophile;
Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. PrPalRu. Adventive:
NAm; xenophyte; kenophyte.
49. Bidens tripartita L. — yepena TpuginsHa. Range: Holarct. Ecol.: Hyhrophyte; Neutrophile; Eutrophe;
Eunitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Pal; hemiapophyte.
50. Calendula officinalis L. — Harigku nikapcbki, kaneHgyna nikapceka. Ecol.: CulRu. Adventive: MedT;
ergasiophyte; kenophyte.
51. Carduus acanthoides L. — Oypsk 3BuyanHui, Oyaosk akaHtoBuaHui. Ecol.: Sub-mesophyte;
Neutrophile; Sub-glycotrophe; Eunitrophile; Sub-ombrophyte; Sub-continental; Heliophyte. Ru. Adventive:
MedT; xenophyte; archeophyte.
52. Carduus crispus L. — 0ygsk kydepsiBun. Range: Euras. Ecol.: Mesophyte; Neutrophile; Sub-
glycotrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuPr; hemiapophyte.
53. Centaurea jacea L. — Bonowka ny4Ha. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. RuPr; hemiapophyte.
54. Centaurea majorovii Dumbadze — Bonowka MawopoBa. Range: EEu. Ecol.: Ps.
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55. Cichorium intybus L. — lleTpoBi 0atornm 3Bu4aiHi, uukopin aukuii. Range: Med-WAs. Ecol.:
Mesophyte; Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ru.
Adventive: Med-IT; xenophyte; archeophyte.

56. Cirsium arvense (L.) Scop. — ocot nonsosuii. Range: Euras. Ecol.: Mesophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. StPrRu; euapophyte.

57. Cirsium canum (L.) All. — ocot cipun. Range: Eu-WAs. Ecol.: Hyhrophyte; Neutrophile; Sub-
glycotrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. PrPal,

58. Cirsium esculentum (Siev.) C.A.Mey. — ocoT icTiBHUiA. Range: EEu-As. Ecol.: Hyhro-mesophyte; Sub-
basophile; Glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. PrHal. Rare.

59. Cirsium oleraceum (L.) Scop. — ocoT oBo4yeBun. Range: Eu-Sib. Ecol.: Hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylPal. Rare.

60. Cirsium vulgare (Savi) Ten. — ocoT 3BuvanHuii. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-
acidophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. PrRu; euapophyte.
61. Crepis tectorum L. — ckepepa nokpisenbHa. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PsRu; euapophyte.

62. Erigeron annuus (L.) Pers. (= Stenactis annua (L.) Cass. ex Less.) — 3anunHka ogHopivHa. Ecol.:
Mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-heliophyte. Ru. Adventive: NAm;
ergasiophyte; kenophyte.

63. Erigeron canadensis L. — 3nuHka kaHaacbka. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-
nitrophile; Meso-aridophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: NAm; xenophyte; kenophyte.

64. Eupatorium cannabinum L. — cigay koHonnsiHui. Range: Eu-Sib. Ecol.: Hyhrophyte; Neutrophile;
Semi-eutrophe; Eunitrophile; Meso-aridophyte; Hemi-oceanic; Sub-heliophyte. PrRu; euapophyte.

65. Euphrosyne xanthiifolia (Nutt.) A.Gray (= Cyclachaena xanthiifolia (Nutt.) Fresen.; = Iva xanthiifolia
Nutt.) — yopHowwmp HeTpebonucTui. Ecol.: Ru. Adventive: NAm; xenophyte; kenophyte.

66. Gaillardia pulchella Foug. — nonym’siHka rapHa, rannapgisa rapHa. Ecol.: RuCul. Adventive: Nam;
ergasiophyte; kenophyte.

67. Galinsoga parviflora Cav. — He30yTHUUSs gpibHougiTa. Ecol.: Mesophyte; Sub-acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Ru. Adventive: SAm; xenophyte; kenophyte.
68. Grindelia squarrosa (Pursh) Dunal — rpuHgenia posuenipeHa. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Heliophyte. Ru. Adventive: NAm; xenophyte; kenophyte.

69. Helichrysum arenarium (L.) Moench — umuH nickoBuin. Range: Euras. Ecol.: Sub-xerophyte; Sub-
acidophile; Mesotrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ps; hemiapophyte.
70. Heliopsis helianthoides (L.) Sw. — renioncuc wopctkyBatun. Ecol.: RuCul. Adventive: NAm;
ergasiophyte; kenophyte.

71. Inula helenium L. — omaH Bucokuin. Range: SEEu-WAs. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.

*Protection: regionally rare (Kh.R.).

72. Jacobaea erucifolia (L.) G.Gaertn., B.Mey. & Scherb. (= Senecio erucifolius L.) — sikobes epykonucra,
XoBTo3inns epykonucte. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile;
Sub-aridophyte; Sub-continental; Heliophyte. Pr.

73. Jacobaea grandidentata (Ledeb.) Vasjukov (= Senecio grandidentatus Ledeb.) — skobes
BenuvkosybyacTta, XoBTo3innsa Benukodybuyacte. Range: EEu-Sib. Ecol.: Sub-mesophyte; Neutrophile;
Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. RuPr; hemiapophyte.

74. Jacobaea vulgaris Gaertn. (= Senecio jacobaea L.) — x0BT03innsa ny4He, sikobes 3BnyanHa. Range:
Euras. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-
continental; Sub-heliophyte. RuPr. Adventive: As; xenophyte; kenophyte.

75. Klasea lycopifolia (Vill.) A.Love & D.Léve (= Serratula heterophylla (L.) Desf.) — knases pisHonucra,
cepnin pisHonuctui. Range: Eu. Ecol.: Mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-
aridophyte; Continental; Sub-heliophyte. PrHal. Rare.

76. Lactuca serriola L. — canat komnacHui, canat gukuin. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-
nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Ru. Adventive: Med-CAs; xenophyte; archeophyte.
77. Lactuca tatarica (L.) C.A.Mey. — canat Tatapcbkun, naTyk Tatapcbkun. Range: EEu-As. Ecol.:
Mesophyte; Sub-basophile; Sub-glycotrophe; Nitrophile; Meso-aridophyte; Hemi-oceanic; Heliophyte.
PrRu; hemiapophyte.

78. Matricaria discoidea DC. (= Chamomilla suaveolens (Pursh) Rydb.) — pomaluka gunckonogibHa,
pomaweka naxyda. Ecol.: Hyhro-mesophyte; Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-
oceanic; Heliophyte. Ru. Adventive: NAm; ergasiophyte; kenophyte.

79. Pentanema britannicum (L.) D.Gut.Larr., Santos-Vicente, Anderb., E.Rico & M.M.Mart.Ort. (= Inula
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britannica L.) — omaH ny4Hun, neHTaHema OpuTaHcbka. Range: Euras. Ecol.: Hyhro-mesophyte;
Neutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Pr; hemiapophyte.
80. Picris hieracioides L. — ripyaHka HedymBiTpoBa. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru; hemiapophyte.

81. Rudbeckia hirta L. — pyabecxia wopcTka. Ecol.: Per-hyhrophyte; Nitrophile; Meso-ombrophyte; Hemi-
continental; Sub-heliophyte. RuCul. Adventive: NAm; ergasiophyte; kenophyte.

82. Senecio vernalis Waldst. & Kit. —xoBT03inns BecHsiHe. Range: Eu-WAs. Ecol.: Sub-mesophyte; Sub-
acidophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ru; euapophyte.
83. Solidago canadensis L. — 3onotywHuk kaHagcbkuii. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Mesotrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Ru. Adventive: NAm;
ergasiophyte; kenophyte.

84. Sonchus arvensis subsp. uliginosus (M.Bieb.) Nyman (= S. uliginosus M.Bieb.) — xoBTuin ocot
6arHoBuii. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile; Sub-glycotrophe; Nitrophile; Sub-
ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.

85. Sonchus oleraceus L. — xoBTun ocot ropogHin. Ecol.: Mesophyte; Neutrophile; Eutrophe; Nitrophile;
Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu. Adventive: Eu-As; xenophyte; archeophyte.

86. Sonchus palustris L. —xoBTu ocoT 6onotaHun. Range: Eu-WAs. Ecol.: Per-hyhrophyte; Neutrophile;
Sub-glycotrophe; Nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. PrPal.

87. Tanacetum vulgare L. — nwxmo 3BuyariHe. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrRu; occasional apophyte.

88. Taraxacum officinale Weber ex Wiggins — kynbbaba nikapceka, kynbbaba ssnyanHa. Range: Euras.
Ecol.: Mesophyte; Neutrophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte.
Ru; euapophyte.

89. Tragopogon dasyrhynchus Artemczuk — ko3enbLi LWiopcTkoHocukoBi. Range: EEu-Cauc. Ecol.: Sub-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Continental; Sub-heliophyte. PsPr.
90. Tragopogon donetczicus Artemczuk — ko3enbui AoHeubki. Range: EEu endem. Ecol.: Sub-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps.
**Protection: RDBU (unvaluate).

91. Tragopogon dubius subsp. major (Jacq.) Vollm. (= T. major Jacq.) — KO3enbLji CYMHiBHi, KO3€enbLli
Benuki. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte;
Sub-continental; Sub-heliophyte. RuPr; euapophyte.

92. Tragopogon podolicus Besser ex DC. — kosenbui nogonbcbki. Range: EEu-Sib. Ecol.: Sub-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Meso-aridophyte; Sub-continental; Sub-heliophyte. Pr.
93. Tragopogon tanaiticus Artemczuk — ko3enbui OoHCbki. Range: SEEu. Ecol.: Sub-mesophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps. Rare.

94. Tragopogon ucrainicus Artemczuk — kosenbLi ykpaiHcbki. Range: SEEu. Ecol.: Mesophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ps.

95. Tripleurospermum inodorum (L.) Sch.-Bip (= Matricaria perforata Mérat) — pomaluka Henaxyuya. Ecol.:
Mesophyte; Sub-acidophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru.
Adventive: As; xenophyte; archeophyte.

96. Tussilago farfara L. — nig6in 3snyanHuin. Range: Palearct. Ecol: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuPrPal; hemiapophyte.

97. Xanthium orientale L. (= X. albinum (Widder) Scholz & Sukopp) — HeTpeba cxigHa, HeTpeba enbbcbka.
Ecol.: Hyhro-mesophyte; Sub-acidophile; Sub-glycotrophe; Nitrophile; Sub-ombrophyte; Hemi-continental;
Heliophyte. Ru. Adventive: WEu; xenophyte; archeophyte.

14. Betulaceae
98. Alnus glutinosa (L.) Gaertn. — Binbxa knerika, Binbxa YopHa. Range: Eu-Sib. Ecol.: Per-hyhrophyte;
Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Pal.
99. Betula pendula Roth — 6epes3a nosucna, 6epesa 6opogaByacta. Range: Euras. Ecol.: Hyhro-
mesophyte; Sub-acidophile; Mesotrophe; Sub-anitrophile; Meso-ombrophyte; Hemi-continental; Sub-
heliophyte. Syl.

15. Boraginaceae
100. Anchusa gmelinii Ledeb. — Bonosuk 'venina. Range: NPont. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps.
101. Anchusa officinalis L. — Bonosuk nikapcekun. Ecol.: Sub-mesophyte; Sub-acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. RuPs. Adventive: Med; xenophyte; kenophyte.
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102. Asperugo procumbens L. — roctpuus nexava. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Semi-eutrophe; Eunitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. Ru; euapophyte.

103. Buglossoides rochelii (Friv.) Stoyanov, Matis & Sennikov (= B. czernjajevii (Klok. & Des.-Shost.)
Czerep.; = Lithospermum czernjajevii Klokov & Des.-Shost.) — 6yrnocogec Powensa, ©yrnocogec
YepHsieBa, ropobeliHnk YepHsieea. Range: SEEu. Ecol.: Ps. Rare.

104. Cynoglossum officinale L. — 4yopHokopiHb nikapcbkuin. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. Ru. Adventive: MedT; xenophyte;
archeophyte.

105. Echium vulgare L. — cuHsik 3BnyanHunin. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. StRu; euapophyte.

106. Lappula squarrosa (Retz.) Dumort. — nunydka 3BuyaiiHa. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ru. Adventive: Med-IT; xenophyte; archaophyte.
107. Myosotis laxa subsp. cespitosa (Schultz) Hyl. ex Nordh. (= M. cespitosa Schultz) — He3abyTka
aepHucta. Range: ?Bor. Ecol.: Hyhrophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-aridophyte;
Hemi-continental; Sub-heliophyte. Pal. Rare.

108. Myosotis scorpioides L. (= M. palustris (L.) L.) — He3abyTka 6onoTsHa, He3abyaka 3aButa. Per-hyhrophyte;
Sub-acidophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal. Rare.

109. Myosotis sparsiflora J.C.Mikan ex Pohl — He3abygka pigkougiTa. Range: Eu-Sib. Ecol.: Sub-
mesophyte; Sub-acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-
heliophyte. PrRu; occasional apophyte.

110. Myosotis stricta Link ex Roem. & Schult. (M. micrantha auct. non Pall. ex Lehm.) — He3abyaka
ApibHougiTa. Range: Eu-Sib. Ecol.: Sub-mesophyte; Acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-
aridophyte; Hemi-continental; Sub-heliophyte. PrRu; hemiapophyte.

111. Symphytum officinale L. — xunBokicT nikapcbkuin. Range: Eu-Sib. Ecol.: Hyhrophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.

16. Brassicaceae
112. Arabidopsis thaliana (L.) Heynh. — piaywka Tans. Ecol.: Sub-mesophyte; Sub-acidophile; Eutrophe;
Sub-anitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. RuPs. Adventive: Med-IT;
xenophyte; kenophyte.
113. Barbarea vulgaris (L.) W.T.Aiton — cypinmusa 3suyanHa. Range: Euras. Ecol.: Mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PalPr; hemiapophyte.
114. Bunias orientalis L. — ceepbura cxigHa. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Nitrophile; Sub-
ombrophyte; Hemi-continental; Sub-heliophyte. PrRu. Adventive: EMed; xenophyte; kenophyte.
115. Capsella bursa-pastoris (L.) Medik. — rpyumkn 3BudanHi. Ecol.: Mesophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Ru. Adventive: Med; xenophyte;
archeophyte.
116. Cardamine amara L. — xepyxa ripka. Range: Eu-Sib. Ecol.: Hyhrophyte; Acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Oceanic; Sub-heliophyte. SylPal. Rare.
117. Cardamine pratensis subsp. paludosa (Knaf) Celak. (= C. dentata Schult.) — xepyxa 3yb4acra.
Range: Euras. Ecol.: Hyhrophyte; Acidophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-oceanic;
Sub-heliophyte. Pal. Rare.
118. Descurainia sophia (L.) Webb ex Prantl — kyapsiseub Codpii. Ecol.: Sub-xerophyte; Sub-acidophile;
Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru. Adventive: MedT-As;
xenophyte; archeophyte.
119. Diplotaxis tenuifolia (L.) DC. — geopsigHuk ToHkonuctuia. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe;
Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: MedT; ergasiophyte; kenophyte.
120. Draba nemorosa L. — kpynka ravosa. Range: Euras. Ecol.: Sub-mesophyte; Sub-acidophile;
Mesotrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Heliophyte. RuPs; hemiapophyte.
121. Draba verna L. (= Erophila verna (L.) DC.) — kpynka BecHsHa. Range: Eu-WAs. Ecol.: Sub-
mesophyte; Neutrophile; Mesotrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte.
RuPs; hemiapophyte.
122. Lepidium densiflorum Schrad. — xpiHnus ryctousita. Ecol.: Sub-xerophyte; Neutrophile; Semi-eutrophe;
Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ru. Adventive: NAm; xenophyte; kenophyte.
123. Lepidium draba L. (= Cardaria draba (L.) Desv.) — xpiHuua kpynkosugHa. Ecol.: Sub-xerophyte;
Neutrophile; Sub-glycotrophe; Eunitrophile; Meso-aridophyte; Sub-continental; Sub-heliophyte. PrRu.
Adventive: Med; xenophyte; kenophyte.
124. Rorippa amphibia (L.) Besser — BogaHui xpiH 3emHoBogHuI. Range: Palearct. Ecol.: Per-hyhrophyte;
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Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Pal.

125. Rorippa austriaca (Crantz) Spach. — BogsaHun xpiH aBcTpiicbknii.Range: Eu-WAs. Ecol.: Hyhro-
mesophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte.
126. Rorippa palustris (L.) Besser — BoasHun xpiH 6onotHuii. Range: Euras. Ecol.: Per-hyhrophyte; Sub-
acidophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.

17. Campanulaceae
127. Campanula rapunculoides L. — pa3BoHukM pindactoBugHi. Range: Eu-Sib. Ecol.: Mesophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylPr;
occasional apophyte.
128. Campanula rapunculus L. — n3BoHuku pinyacti. Range: Eu-Was-NAf. Ecol.: Mesophyte; Sub-acidophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. RuPr; hemiapophyte.

18. Cannabaceae
129. Humulus lupulus L. — xwvins 3snyanHmn. Range: Eu-Sib. Ecol.: Hyhrophyte;  Neutrophile;  Semi-
eutrophe; Nitrophile; Semi-ombrophyte; Sub-continental; Sub-heliophyte. PrRu; hemiapophyte.

19. Caprifoliaceae s.l. (incl. Dipsacaeae, Valerianaceae)
130. Knautia arvensis (L.) Coult. — ceepGixHuus nonboBa. Range: Euras. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. RuPr; hemiapophyte.
131. Sambucus racemosa L. — 6y3nHa 4YepBoHa. Range: Eu-Sib. Ecol.: Mesophyte; Acidophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Syl; occasional apophyte.
132. Scabiosa ochroleuca L. — kopocTaHka 6nino-xoBta. Range: Euras. Ecol.: Sub-mesophyte; Sub-
acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Pr.
133. Valeriana officinalis L. (= Valeriana exaltata Mikan) — BanepiaHa nikapcbka, BanepiaHa BMCOKa.
Range: Eu-WAs. Ecol.: Hyhrophyte; Neutrophile; Semi-eutrophe; Nitrophile; Semi-aridophyte; Hemi-
continental; Sub-heliophyte. PrPal.
*Protection: regionally rare (Kh.R.).
134. Valeriana wolgensis Kazak. (= V. nitida Kreyer) — BanepiaHa Bonabka, BanepiaHa 6bnvckyya. Range:
EEu. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental;
Sub-heliophyte. PrPal.
*Protection: regionally rare (Kh.R.).

20. Caryophyllaceae
135. Arenaria serpyllifolia L. (= A. uralensis Pall. ex Spreng.) — niwaHka 4ebpeuenncTa, niwaHka
ypanbcbka. Range: Palearct. Ecol.: Sub-xerophyte; Sub-acidophile; Semi-eutrophe; Hemi-nitrophile Sub-
ombrophyte; Hemi-continental; Heliophyte. RuPs; occasional apophyte.
136. Cerastium holosteoides Fr. — poroBuk naHuetonuctuin. Range: Palearct. Ecol.: Hyhro-mesophyte;
Neutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Hemi-scyophyte. RuPr; hemiapophyte.
137. Cerastium pumilum Curtis — poroBuk Hu3bkuii. Range: Eu-Was-NAf. Ecol.: Sub-xerophyte; Sub-
acidophile; Mesotrophe; Sub-anitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. PrPs.
138. Cerastium semidecandrum L. (= C. rotundatum Schur) — poroBuk M’TUTUYMHKOBUI, POroOBUK
kpyrnonuctun. Ecol.: Sub-mesophyte; Sub-acidophile; Semi-eutrophe; Sub-anitrophile; Sub-ombrophyte;
Hemi-oceanic; Heliophyte. RuPs. Adventive: MedT-Was; xenophyte, archeophyte.
139. Dianthus campestris M.Bieb. — reo3avku noneosi. Range: EEu-Sib. Ecol.: Sub-mesophyte; Sub-
acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PsPr.
140. Gypsophila paniculata L. — newuua Bonotucta. Range: CEu-Sib. Ecol.: Sub-xerophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Continental; Heliophyte. StPsRu;
occasional apophyte.
141. Holosteum umbellatum L. — xocTsiHeub napaconbkoBuii. Range: Eu-WAs. Ecol.;: Sub-mesophyte;’
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu;
hemiapophyte.
142. Psammophiliella muralis (L.) lkonn. — nuuuyka nonsoBa. Range: Euras. Ecol.: Mesophyte;
Acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Heliophyte. PsRu;
hemiapophyte.
143. Rabelera holostea (L.) M.T.Sharples & E.A.Tripp (= Stellaria holostea L.) — 3ipOYHUK IiCOBWH,
3ipoyHuk naHueTHUin. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-acidophile; Semi-eutrophe; Nitrophile;
Meso-ombrophyte; Hemi-oceanic; Hemi-scyophyte. Syl.
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144. Sagina procumbens L. — moxoBuHka nexada. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. PsPrRu; euapophyte.
145. Saponaria officinalis L. — cobaye muno nikapceke. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe;
Nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. PrRu. Adventive: Med; ergasiophyte, kenophyte.
146. Silene baccifera (L.) Roth (= Cucubalus baccifer L.) — cminka sirigHa, ayteHb arigHui. Range: Eu-
Sib. Ecol.: Hyhrophyte; Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Hemi-
scyophyte. PalPr; hemiapophyte.
147. Silene borysthenica (Gruner) Walters (= Otites borysthenica (Gruner) Klokov) — cminka gHinpoBscbka,
ylwaHka aHinpoecbka. Range: Eu-Sib. Ecol.: Sub-mesophyte; Sub-acidophile; Eutrophe; Sub-anitrophile;
Sub-aridophyte; Continental; Heliophyte. Ps; hemiapophyte.
148. Silene flos-cuculi (L.) Greuter & Burdet (= Coronaria flos-cuculi (L.) A.Braun) — kopoHapisi 303ynsya,
303ynuH uBiT. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Meso-
ombrophyte; Hemi-oceanic; Sub-heliophyte. Pr.
149. Stellaria aquatica (L.) Scop. (= Myosoton aquaticum (L.) Moench) — cnabHuk BogsiHWUIA, 3ipOYHMK
BoasHui. Range: Eu-Sib. Ecol.: Hyhrophyte; Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte;
Hemi-continental; Sub-heliophyte. SylPrPal; euapophyte.
150. Stellaria graminea L. — 3ipoyHuk 3nakonofibHmi. Range: Euras. Ecol.: Mesophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. StPr; hemiapophyte.
151. Stellaria media (L.) Vill. s.I. — sipoyHuk cepegHi. Range: Eu-Sib. Ecol.: Hyhro-mesophyte;
Neutrophile; Eutrophe; Nitrophile; Hemi-continental; Sub-heliophyte. SyPrRu; euapophyte.
152. Stellaria palustris Ehrh. ex Hoffm. — 3ipouHuk 6onotHuin. Range: Euras. Ecol.: Hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Semi-ombrophyte; Hemi-oceanic; Sub-heliophyte. Pal.

21. Celastraceae
153. Parnassia palustris L. — 6inosip 6onotsaHuin. Range: Holarct. Ecol.: Hyhrophyte; Neutrophile; Semi-
eutrophe; Sub-anitrophile; Meso-ombrophyte; Hemi-continental; Heliophyte. PrPal.
*Protection: regionally rare (Kh.R.).

22. Convolvulaceae
154.Calystegia sepium (L.) R.Br. — nnetyxa 3BuyaniHa. Range: Holarct. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.
155. Convolvulus arvensis L. — Gepiska nonboBa. Range: Euras. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Ru; euapophyte.

23. Crassulaceae
156. Sedum acre L. — ountok igkun. Range: Eu-Sib. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Sub-
anitrophile; Meso-ombrophyte; Hemi-oceanic; Sub-heliophyte. PtPs; occasional apophyte.

24. Cucurbitaceae
157. Echinocystis lobata (Michx.) Torr. & A.Gray — DkakonnigHWK BUTKMI, exiHouuncTic wunysatuii. Ecol.:
Hyhro-mesophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-
heliophyte. PrPal. Adventive: NAm; ergasiophyte; kenophyte.

25. Euphorbiaceae
158. Euphorbia palustris L. — monodan 6onotaHun. Range: Euras. Ecol.: Hyhrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
159. Euphorbia saratoi Ardoino (= E. virgultosa Klokov) — mono4an npytaHuii. Range: Eu-WAs. Ecol.:
Hyhro-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-
heliophyte. PrRu; euapophyte.
160. Euphorbia seguieriana Neck. — monouan Cer’e. Range: Eu-WAs. Ecol.: Sub-xerophyte; Neutrophile;
Sub-glycotrophe; Sub-anitrophile; Meso-aridophyte; Sub-continental; Sub-heliophyte. PtPs.
161. Euphorbia semivillosa (Prokh.) Krylov — monouarn HaniBBonoxatun. Range: EEu-Sib. Ecol.:
Mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-
heliophyte. StPr.

26. Fabaceae
162.Amorpha fruticosa L. — amopda kywoBa. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Hemi-
nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. SylCul. Adventive: NAm; ergasiophyte;
kenophyte.
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163. Chamaecytisus ruthenicus (Fisch. ex Wol.) Klask. — 3iHoBaTb pycbka. Range: Eu-Cauc-Sib. Ecol.:
Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-
heliophyte. PtPs.

164. Coronilla varia L. (= Securigera varia (L.) Lassen) — B’a3inb 6apsuctuin. Range: Eu-WAs. Ecol.:
Mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-
heliophyte. RuPr; occasional apophyte.

165. Lathyrus pratensis L. — yiHa ny4yHa. Range: Palearct. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal; occasional apophyte.
166. Lathyrus sylvestris L. —unHa nicoBa. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe;
Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Pr.

167. Lathyrus tuberosus L. — ynHa 6ynbbucrta. Ecol.: Sub-mesophyte; Neutrophile; Semi-eutrophe;
Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrRu. Adventive: MedT-Cas;
ergasiophyte; kenophyte.

168. Lotus corniculatus L. (~ Lotus x ucrainicus Klokov) — nsaBeHeupb poraTui, nsiaBeHeub YKpaiHCbKUNA.
Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-
oceanic; Sub-heliophyte. StPrRu; hemiapophyte.

169. Medicago * varia Martyn (hybrid: M. falcata L. x M. sativa L.) — nouepHa minnmea. Ecol.: Sub-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Ru.
Adventive: Med; xenophyte; kenophyte.

170. Medicago falcata L. (= M. romanica Prodan) — niouepHa >0BTa, fnoLepHa pymyHcbka. Range: Eu-
Sib. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental;
Heliophyte. PrRu; hemiapophyte.

171. Medicago lupulina L. — nouepHa xmenesugHa. Range: Euras. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. PrRu; eupapophyte.

172. Melilotus albus Medik. — BypkyH 6inuii. Range: Euras-NAf. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. PrRu; euapophyte.

173. Melilotus officinalis (L.) Lam. — OypkyH nikapcbkuin. Range: Euras. Ecol.: Sub-mesophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrRu; euapophyte.
174. Ononis arvensis L. — BoB4yr nonboBuii. Range: Eu-WAs. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Pr; hemiapophyte.

175. Robinia pseudoacacia L. — pobiHis 3Bu4yanHa, 6ina akauisi. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. StSylCul. Adventive: NAm;
ergasiophyte; kenophyte.

176. Trifolium arvense L. — koHwowuHa nonboBa. Range: Eu-Sib. Ecol.: Sub-mesophyte; Sub-acidophile;
Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. PsRu; occasional apophyte.
177. Trifolium campestre Schreb. — koHoLWKWHa piBHUMHHA. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Pr.

178. Trifolium fragiferum L. — koHoWwMHa cyHndHa. Range: Palearct. Ecol.: Hyhro-mesophyte; Neutrophile;
Glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. RuPr; occasional apophyte.

179. Trifolium hybridum L. — koHowwuHa ribpugHa. Ecol.: Hyhro-mesophyte; Neutrophile; Eutrophe; Nitrophile;
Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrRu. Adventive: Med; ergasiophyte; kenophyte.

180. Trifolium pratense L. — koHowwnHa nyyHa. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Acidophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrRu; occasional apophyte.
181. Trifolium repens L. — xoHoLWMHa noB3y4ya. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu; euapophyte.

182. Vicia cracca L. — BuMKa mMuwadnii ropoLloK, ropollok muwwaynin. Range: Euras. Ecol.: Hyhro-
mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte.
StPrRu; hemiapophyte.

183. Vicia sepium L. — ropowok nnotoBui. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. RuSylPr; hemiapophyte.

184. Vicia tenuifolia Roth — Buka ToHKONWCTa, ropowok ToHkonucTui. Range: Eu-Sib. Ecol.: Sub-
mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile; Meso-aridophyte; Sub-continental; Sub-
heliophyte. StPrRu; hemiapophyte.

185. Vicia villosa Roth — Buka Bonoxarta, ropoiiok Bonoxatuin. Ecol.: Sub-mesophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. StPrRu. Adventive: Med;
xenophyte; archeophyte.
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27. Fagaceae
186. Quercus robur L. — ny6 3BuyanHun, ay6 yepewyatuin. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Syl.
187. Quercus rubra L. — ny6 4depsoHun. Ecol.: Cul. Adventive: NAm; ergasiophyte; kenophyte.
Introduced.

28. Gentianaceae
188. Centaurium erythraea Rafn — 3onototucauHuk 3BumyanHuin. Range: Palearct. Ecol.: Hyhro-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. Pr. Rare.
189. Centaurium pulchellum (Sw.) Druce — 3onoToTuca4Huk rapHeHskuin. Range: Palearct. Ecol.: Hyhro-
mesophyte; Neutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Pr.
*Protection: regionally rare (Kh.R.).

29. Geraniaceae
190. Geranium collinum Stephan ex Willd. — xypaBeub naropbkoBui, repaHb naropbkosa. Range: Eu-
Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Sub-glycotrophe; Nitrophile; Meso-aridophyte; Hemi-oceanic;
Sub-heliophyte. PalPr.
191. Geranium pratense L. — xypaBeub ny4yHuin. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Heliophyte. PalPr.
192. Geranium pusillum L. — xypaBeuUb ManeHbkui, repaHb maneHbka. Ecol.: Sub-mesophyte; Sub-
acidophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru. Adventive: EMed;
xenophyte; archeophyte.

30. Haloragaceae
193. Myriophyllum spicatum L. — Bopgonepuus konocucta. Range: Old World. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Hemi-scyophyte. Aq.
194. Myriophyllum verticillatum L. — Bogonepuus kinbvacta. Range: Palearct. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Aq.

31. Hypericaceae
195. Hypericum perforatum L. — 3Bipob6i 3BuyariHun. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. RuStPr; occasional apophyte.

32. Lamiaceae
196. Ajuga genevensis L. — ropnsHka xeHescbka. Range: Eu-WAs. Ecol.: Sub-mesophyte; Neutrophile;
Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte.
197. Ballota nigra L. (= B. ruderalis Sw.) — m’aTouHuk yopHuii. Ecol.: Mesophyte; Neutrophile; Eutrophe;
Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ru. Adventive: EMed; xenophyte;
archeophyte.
198. Betonica officinalis L. — 6yksmus nikapceka. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. SylPr.
199. Galeopsis bifida Boenn. — xabpin gsogineHuii. Range: Euras. Ecol.: Mesophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. RuPrSyl; euapophyte.
200. Glechoma hederacea L. — po3xigHuk 3BuyanHun. Range: Eu-Sib. Ecol.: Hyhro-mesophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrSylRu;
occasional apophyte.
201. Lamium amplexicaule var. orientale (Pacz.) Mennema (= L. paczoskianum Vorosch.) — rnyxa
KpornuvBa cxigHa, rnmyxa kponuBa [lavockkoro. Ecol.: Sub-mesophyte; Sub-acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PsRu. Adventive: Med; xenophyte;
archeophyte.
202. Lamium maculatum (L.) L. — rnyxa kponuea nnsamucta. Range: Eu-Sib. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. PrSylRu;
hemiapophyte.
203. Lamium purpureum L. — rnyxa kponusa nypnyposa. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu. Adventive: MedT;
xenophyte; archeophyte.
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204. Leonurus quinquelobatus Gilib. (= L. villosus Desf. ex d'Urv.) — cobaua kponuBa n’siTunonarteea,
cobava kponuea Bonoxata. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Eunitrophile;
Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Ru; euapophyte.

205. Lycopus europaeus L. — BOBKOHIir esponencokmii. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrPal.

206. Lycopus exaltatus L.f. — BoBkoHir Bucokuii. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Meso-aridophyte; Continental; Sub-heliophyte. PrPal.

207. Mentha x verticillata L. (hybrid: M. aquatica L. x M. arvensis L.) — m’aTa kinb4acta. Range: Eu-Sib.
Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
208. Mentha aquatica L. — v’aTa BogsaHa. Range: Euras-Af. Ecol.: Per-hyhrophyte; Neutrophile; Eutrophe;
Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Pal.

209. Mentha arvensis L. — m’sita nonboBa. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PalPr; occasional apophyte.
210. Origanum vulgare L. — maTepuHka 3Bu4ariHa. Range: Euras. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. StPr.

211. Prunella vulgaris L. — cyxoBepliku 3BuyanHi. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Semi-aridophyte; Hemi-continental; Sub-heliophyte. SylPrRu;
occasional apophyte.

212. Salvia nemorosa L. — waBnisa gibposHa, waenia ranoea. Range: Eu-WAs. Ecol.: Sub-mesophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. StPr.
213. Scutellaria galericulata L. — wonomHuua 3BuyanHa. Range: Euras. Ecol.: Hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.

214. Scutellaria hastifolia L. — wonomHuusa cnuconucta. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.

215. Stachys annua (L.) L. — uncteub ogHopiyHmin. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-
nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. PtRu. Adventive: EMed; xenophyte; archeophyte.
216. Stachys palustris L. —uncteub 6onotsHui. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Eutrophe;
Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal; hemiapophyte.

Thymus pallasianus Heinr.Braun — 4ebpeub [lMannacis. Range: EEu. Ecol.: Sub-mesophyte; Sub-
acidophile; Mesotrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps.

33. Lentibulariaceae
217. Utricularia x neglecta Lehm. (hybrid: U. tenuicaulis Miki x U. vulgaris L.; = U. australis R.Br. auct.
non fl. Eur.) — nyxupHWK HenomiveHunin, NnyxupHuk nisgeHHnin. Range: Old World. Ecol.: Aq.
**Protection: RDBU (as U. australis R.Br.; vulnerable).
218. Utricularia vulgaris L. — nyxupHuk 3Bu4ariHuii. Range: Palearct. Ecol.: Hydrophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Continental; Sub-heliophyte).
*Protection: regionally rare (Kh.R.).

34. Linaceae
219. Linum usitatissimum L. — nboH 3BunyanHun. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-
nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Ru. Adventive: As; ergasiophyte; archeophyte.

35. Lythraceae
220. Lythrum hyssopifolia L. — nnakyH ricononuctuii. Range: Eu-WAs. Ecol.: Hyhro-mesophyte;
Acidophile; Semi-eutrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrPs. Rare.
221. Lythrum salicaria L. — nnakyH Bepbonuctun. Range: Euras. Ecol.: Hyhrophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal; hemaipophyte.
222. Lythrum virgatum L. — nnakyH npytsaHun. Range: Eu-Sib. Ecol.: Hyhrophyte; Neutrophile; Eutrophe;
Nitrophile; Meso-aridophyte; Continental; Sub-heliophyte. Pal.

36. Malvaceae
223. Alcea rosea L. — poxa capoBa. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Semi-
aridophyte; Hemi-continental; Heliophyte. CulRu. Adventive: Med; ergasiophyte; kenophyte.
224. Althaea officinalis L. — npockypHsik nikapcbkuii, antes nikapcbka. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Adventive: IT;
ergasiophyte; archeophyte.
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225. Malva pusilla Sm. — kanaunkm gpibHeHbkn. Ecol.: Sub-mesophyte; Sub-acidophile; Eutrophe;
Nitrophile; Meso-aridophyte; Sub-continental; Heliophyte. Ru. Adventive: EAs; xenophyte; archeophyte.
226. Malva thuringiaca (L.) Vis. (= Lavatera thuringiaca L.) — manbBa TIOpIHICbka, flaBatepa THopiHrcbka.
Range: Eu-WAs. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Meso-aridophyte; Sub-
continental; Sub-heliophyte. Pr.

37. Nyctaginaceae
227. Mirabilis nyctaginea (Michx.) Mac Mill. (= Oxybaphus nyctagineus (Michx.) Sweet) — HiYHa kpacyHs
HiYHoUBITa, okcubadpyc HikTariHoun. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-
ombrophyte; Sub-continental; Heliophyte. Ru. Adventive: NAm; xenophyte; kenophyte.

38. Onagraceae
228. Epilobium hirsutum L. — 3HiT wopcTkmii. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Eutrophe;
Eunitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. RuPrPal; occasional apophyte.
229. Epilobium palustre L. — 3HiT 6onotaHuin. Range: CPol. Ecol.: Per-hyhrophyte; Acidophile;
Mesotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal.
230. Epilobium parviflorum Schreb. — 3HiT gpibHokBiTkKOBUI. Range: Palearct. Ecol.: Hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental ; Sub-heliophyte. Pal.
231. Epilobium tetragonum L. — 3HiT YoTupurpaHHun. Range: Eu-Sib. Ecol.: Hyhrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal; occasional apophyte.
232. Oenothera biennis L. — eHotepa aBopidyHa. Ecol.: Mesophyte; Sub-acidophile; Mesotrophe; Hemi-
nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. PsRu. Adventive: NAm; ergasiophyte; kenophyte.
233. Oenothera glazioviana Micheli — eHoTepa BenukoksiTkoBa. Ecol.: PsRu. Adventive: NAm;
ergasiophyte; kenophyte.

39. Orobanchaceae s.l. (incl. pars Scrophulariaceae)
234. Odontites vulgaris Moench — kpaBHuK 3Bu4anHuin. Range: Euras. Ecol.: Mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrRu; hemiparasitic plant.
235. Rhinanthus major var. apterus Fr. (N.W.Zinger) Dostal (= Rh. aestivalis (N.W.Zinger) Schischk. &
Serg.) — o3BiHeub niTHIN. Range: Euras. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe; Hemi-nitrophile;
Sub-ombrophyte; Sub-continental; Heliophyte. Pr; hemiparasitic plant.

40. Papaveraceae
236. Chelidonium majus L. — 4ucToTin 3BUMYaiHWIA, 4ucTOTin Benukuid. Range: Euras. Ecol.: Mesophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylRu; euapophyte.
237. Papaver rhoeas L. — mak avkuin, mak-camocivika. Ecol.: Sub-mesophyte; Neutrophile; Semi-eutrophe;
Nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Ru. Adventive: MedT; xenophyte; archeophyte.

41. Plantaginaceae s.l. (incl. Hippuridaceae & pars Scropulariaceae)
238. Gratiola officinalis L. — aBpaH nikapcbkuin. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Heliophyte. PrPal. Rare.
239. Hippuris vulgaris L. — BogsiHa cocoHka 3BuyanHa. Range: Holarct. Ecol.: Per-hyhrophyte;
Neutrophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PalAq. Rare.
240. Linaria genistifolia (L.) Mill. — nboHok apokonuctun. Range: Eu-WAs. Ecol.: Sub-mesophyte;
Neutrophile; Semi-eutrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Heliophyte. RuStPs;
hemiapophyte.
241. Linaria odora (M.Bieb.) Fisch. (= L. dulcis Klokov) — NnbOHOK 3analuHuii, NLOHOK conoakunii. Range:
EEu-WAs. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe;  Sub-anitrophile;  Sub-aridophyte;  Sub-
continental; Sub-heliophyte. Ps.
242. Linaria vulgaris Mill. — nboHok 3BM4yanHun. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrRu; euapophyte.
243. Plantago indica L. (= P. arenaria Waldst. & Kit., = P. scabra Moench) — nogopoxHuk iHgincekuin, m.
nickoBui, n. wopctkun. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Sub-anitrophile;
Sub-ombrophyte; Sub-continental; Heliophyte. RuPs; occasional apophyte.
244. Plantago lanceolata L. — nogopoxHuk naHuetonuctui. Range: Eu-Sib. Ecol.: Mesophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. RuPr; hemiapophyte.
245. Plantago major subsp. major L. — nogopoxHuk Benukuin. Range: Euras. Ecol.: Hyhro-mesophyte;
Sub-acidophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrRu; euapophyte.
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246. Plantago major subsp. intermedia (Gilib.) Lange (= P. uliginosa F.W.Schmidt) — nogopoxHuk
NPOMDXHUN, NOAOPOXHMK 3aTiHkoBUN. Range: Euras-NAf. Ecol.: Pr; occasional apophyte.

247. Plantago salsa Pall. (~ P. maritima L.) — nogopoXxHuk conoH4akoBuin. Range: Euras. Ecol.: Hyhro-
mesophyte; Sub-basophile; Meso-halotrophe; Nitrophile; Meso-aridophyte; Continental; Heliophyte. PrHal.
248. Veronica anagallis-aquatica L. — BepoHika pxepenbHa. Range: Palearct. Ecol.. Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PrPal.

249. Veronica arvensis L. — BepoHika nonboBa. Ecol.: Mesophyte; Sub-acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Ru. Adventive: Med; xenophyte; archeophyte.
250. Veronica beccabunga L. — BepoHika cTpymkoBa. Range: Palearct. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. AqPal.

251. Veronica catenata Pennell — BepoHika naHutoxkoea. Range: ?Eu. Ecol.: PrPal.

252. Veronica chamaedrys L. — BepoHika fibpoBHa. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuSylPr.

253. Veronica prostrata L. — BepoHika nexava. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. StPr.

254. Veronica scutellata L. — BepoHika wutkoBa. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Acidophile;
Eutrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-continental; Heliophyte. PalPr. Rare.

255. Veronica verna L. — BepoHika BecHsiHa. Range: Eu-Sib. Ecol.: Sub-mesophyte; Sub-acidophile;
Eutrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Ru; euapophyte.

42. Plumbaginaceae (incl. Limoniaceae)
256. Limonium alutaceum (Steven) Kuntze — kepmek 3amweBuin. Range: EEu endemic. Ecol.: Sub-
mesophyte; Neutrophile; Meso-halotrophe; Nitrophile; Sub-aridophyte; Continental; Heliophyte. PrHal.
Literature: Bezrodnova et al., 2021. Rare.

43. Polygalaceae
257. Polygala comosa Schkuhr — kutsakm yybari. Range: Euras. Ecol.: Mesophyte; Neutrophile; Eutrophe;
Sub-anitrophile; Meso-ombrophyte; Hemi-continental; Heliophyte. PrSt.

44. Polygonaceae
258. Bistorta officinalis Raf. (= Polygonum bistorta L.) — ripyak 3miiHni. Range: Palearct. Ecol.:
Hyhrophyte; Acidophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte.
Pr. *Protection: regionally rare (Kh.R.).
259. Persicaria amphibia (L.) Delarbre (= Polygonum amphibium L.) — ripyak 3emHoBogHW. Range:
Holarct. Ecol.: Per-hyhrophyte; Sub-acidophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-
continental;Sub-heliophyte. PalAq.
260. Persicaria hydropiper (L.) Delarbre (= Polygonum hydropiper L.) — ripyak nepuesuit. Range: Euras.
Ecol.: Hyhrophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-
heliophyte. PrPalRu; euapophyte.
261. Persicaria lapathifolia (L.) Delarbre (= Polygonum lapathifolium L.) — ripyak wopcTkuii. Range:
Euras. Ecol.: Hyhro-mesophyte; Sub-acidophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-
continental; Heliophyte. PrRu; euapophyte.
262. Persicaria maculosa Gray (= Polygonum persicaria L.) — ripyak nnamuctuii. Range: Eu-Sib. Ecol.:
Hyhro-mesophyte; Sub-acidophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-
heliophyte. PrPalRu; euapophyte.
263. Polygonum arenarium Waldst. & Kit. — cnopuw nickoBun. Range: EEu. Ecol.: Mesophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps.
264. Polygonum aviculare L. — cnopvw 3Bn4yanHuin. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ru; euapophyte.
265. Rumex acetosa L. — wasenb knucnuii. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pr.
266. Rumex acetosella L. — waenb ropobunnin. Range: Eu-Sib. Ecol.: Mesophyte; Sub-acidophile;
Eutrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PsRu; euapophyte.
267. Rumex confertus Willd. — waenb kiHCcbkuiA. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. PrRu; hemiapophyte.
268. Rumex crispus L. — waBenb Kygpssui. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. PrRu; euapophyte.
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269. Rumex hydrolapathum (Scop.) Huds. — waeenb npnbepexHuii. Range: Eu-Sib. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. AgPal.

270. Rumex maritimus L. — wasenb npumopcbkuin. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-
basophile; Sub-glycotrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PsPr.

271. Rumex thyrsiflorus Fingerh. — waBenb nipamiganshHuin. Range: Euras. Ecol.: Mesophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PrPs.

45. Primulaceae
272. Androsace elongata L. — nepenomMHuk BugoxeHnuii. Range: Eu-Sib. Ecol.: Sub-xerophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. PsRu; euapophyte.
273. Hottonia palustris L. — nnaBywHuk 6onoTtaHuin. Range: Bor. Ecol.: Per-hyhrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. AgPal.
*Protection: regionally rare (Kh.R.).
274. Lysimachia nummularia L. — Bepbo3inns nydHe, nyroeuin 4van. Range: Eu-Sib. Ecol.: Hyhrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrSylRu; hemiapophyte.
275. Lysimachia vulgaris L. — Bep6o3inns 3suyanHe. Range: Euras. Ecol.: Hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. PalPrSyl; hemaipophyte.

46. Ranunculaceae
276. Caltha palustris L. — kantoxHunus 6onotaHa. Range: CPol. Ecol.: Per-hyhrophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
277. Ranunculus acris L. — xoBTeub igkun. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.
278. Ranunculus auricomus L.— xoBTeub 3onotuctuin. Range: Eu-Sib. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Hemi-scyophyte. Syl.
279. Ranunculus circinatus Sibth. (= Batrachium circinatum (Sibth.) Rchb.; = Batrachium foeniculaceum
Krecz.) — XoBTeub 3akpyyeHwW, BOASHWI XoBTeub deHxenesuaHun. Range: Eu-NAf-WAs. Ecol.: Sub-
hydrophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. PalAqg.
*Protection: regionally rare (Kh.R.).
280. Ranunculus ficaria L. (= Ficaria verna Huds.) — nwiHka BecHsHa. Range: Eu-Sib. Ecol.: Hyhro-
mesophyte; Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Hemi-scyophyte.
SylRu; euapophyte.
281. Ranunculus flammula L. — xoBTeub BorHuctuii. Range: CPol. Ecol.: Per-hyhrophyte; Acidophile;
Semi-eutrophe; Sub-anitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. PrPal. Rare.
282. Ranunculus kauffmannii P.Clerc (= Batrachium kauffmannii (P.Clerc) Ovcz.) — BoastHUi xoBTeLb
KaycddmaHa. Range: ?Bor. Ecol.: Hydrophyte; Neutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Sub-
continental; Sub-heliophyte. Ag. Rare.
283. Ranunculus lingua L. — xoBTeub fA3ukonuctuid. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.
*Protection: regionally rare (Kh.R.).
284. Ranunculus minimus (L.) E.H.L.Krause (= Myosurus minimus L.) — muwayumn xsicT manuin. Range:
CPol. Ecol.: Hyhrophyte; Sub-acidophile; Sub-glycotrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-
continental; Heliophyte. PsPrRu; euapophyte.
285. Ranunculus pedatus Waldst. & Kit. — xoBTeub ctonosugHuii. Range: EEu-Sib. Ecol.: Sub-
mesophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Heliophyte.
PsPr; occasional apophyte.
286. Ranunculus polyanthemos L. — xoBTeub OaratoksiTkoBuii. Range: Euras. Ecol.: Hyhro-
mesophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte.
RuPr; occaional apophyte.
287. Ranunculus polyphyllus Waldst. & Kit. ex Willd. —>xoBTeub 6aratonuctunn. Range: Eu-WAs. Ecol.:
Hydrophyte; Neutrophile; Mesotrophe; Hemi-nitrophile; Sub-aridophyte; Continental. Pal. Rare.
288. Ranunculus repens L. — xoBTeub nos3ydnin. Range: Euras. Ecol.: Per-hyhrophyte; Neutrophile;
Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PalPrRu; euapophyte.
289. Ranunculus sceleratus L. — xoBTeub oTpyiHuini. Range: CPol. Ecol.: Hyhrophyte; Neutrophile; Semi-
eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. AgPal; occasional apophyte.
290. Ranunculus trichophyllus Chaix (= Batrachium trichophyllum (Chaix) Bosch; incl. = Batrachium
divaricatum (Schrank) Wimm.) — BOASHWIA >XOBTeLlb BOMOCUCTUA, BOASHWUI XOBTELb PO34enipeHun).
Range: Cosmopol. Ecol.: Hydrophyte; Neutrophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-
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oceanic; Sub-heliophyte. Aq.

291. Thalictrum flavum L. — pyTtBuus xoBTa. Range: Euras. Ecol.: Hyhrophyte; Sub-acidophile; Semi-
eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal.

292. Thalictrum lucidum L. — pytBuusa 6nuckyya. Range: Eu-WAs. Ecol.: Hyhrophyte; Sub-acidophile;
Eutrophe; Eunitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. PrPal.

293. Thalictrum simplex L. — pytBuusa npocta. Range: Euras. Ecol.: Mesophyte; Sub-acidophile; Sub-
glycotrophe; Nitrophile; Sub-aridophyte; Continental; Sub-heliophyte. PrPal.

47. Rhamnaceae
294. Frangula alnus Mill. — kpywmnHa namka. Range: Eu-Sib. Ecol.: Hyhrophyte; Acidophile; Mesotrophe;
Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Hemi-scyophyte. Syl.
295. Rhamnus cathartica L. — xocTip npoHocHuii. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte.Syl.

48. Rosaceae
296. Agrimonia eupatoria L. — napuno 3su4yaiiHe. Range: Eu-NAf-WAs. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. RuPr; hemiapophyte.
297. Amelanchier x spicata (Lam.) K.Koch (hybrid: A. alnifolia (Nutt.) Nutt. ex M.Roem. x A. humilis
Wiegand) — ipra konocucTta. Ecol.: SylCul. Adventive: NAm; ergasiophyte; kenophyte.
298. Argentina anserina (L.) Rydb. (= Potentilla anserina L.) — nepctauy rycauuin. Range: CPol. Ecol.:
Hyhro-mesophyte; Neutrophile; Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte.
RuPr; hemiapophyte.
299. Filipendula ulmaria (L.) Maxim. — ragioyHuk B’asonuctuii. Range: Euras. Ecol.: Hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte.
300. Filipendula vulgaris Moench — ragioyHuk 3snyanHmin. Range: Eu-NAf-WAs. Ecol.: Sub-mesophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.
301. Fragaria x ananassa (Duchesne ex Weston) Duchesne ex Rozier (hybrid: F. chiloensis (L.) Mill. x
F. virginiana Mill.) — nonynwuui cagosi. Range: WNAm. Ecol.: Cul. Ergasiophyte.
302. Fragaria viridis Weston — cyHuui 3eneHi. Range: Euras. Ecol.: Sub-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Pr.
303. Geum rivale L. — rpaBinat piukoBun, rpebiHHuk npubepexHun. Range: CPol. Ecol.: Hyhrophyte;
Neutrophile; Mesotrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-oceanic; Sub-heliophyte. PrPal. Rare.
304. Geum urbanum L. — rpasinat micbkuii. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Hemi-scyophyte. SylRu; hemiapophyte.
305. Malus domestica (Suckow) Borkh. — gbnyHa pomawHs. Ecol.: SylCul. Adventive: As;
ergasiophyte; archeophyte.
306. Potentilla argentea L. — nepctau cpidnactui. Range: Euras. Ecol.: Sub-mesophyte; Sub-acidophile;
Eutrophe; Sub-anitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. StPrRu; occasional apophyte.
307. Potentilla reptans L. — nepctay nos3yunii. Range: Eu-WAs. Ecol.: Hyhro-mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pr; hemiapophyte.
308. Pyrus communis L. — rpywa 3BnyanHa. Range: Eu. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. CulSyl. ?Adventive.
309. Sanguisorba officinalis L. — poposBuk nikapcokuin. Range: Euras. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PalPr.
*Protection: regionally rare (Kh.R.).
310. Sorbus aucuparia L. — ropobuHa 3BuyanHa. Range: Euras. Ecol.: Hyhro-mesophyte; Acidophile;
Semi-eutrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-oceanic; Sub-heliophyte. Syl.

49. Rubiaceae
311. Galium album Mill. — nigmapeHHuk 6invi. Range: Palearct. Ecol.: Mesophyte; Sub-ombrophyte;
Hemi-continental; Heliophyte. RuPr; occasional apophyte.
312. Galium aparine L. — nigmapeHHuk Jinkmii. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Hemi-scyophyte. SylRu; euapophyte.
313. Galium palustre L. — nigmapeHHuk 6onotaHui. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.
314. Galium rubioides L. — nigmapeHHuK MapeHoBugHuii. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylSt.
315. Galium semiamictum Klokov — nigmapeHHuk HaniBogsarHeHui. Range: NPont. Ecol.: Pr.
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316. Galium uliginosum L. — nigmapeHHuk 6arHoBun. Range: Euras. Ecol.: Hyhrophyte; Sub-acidophile;
Semi-eutrophe; Eunitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.

317. Galium verum L. — nigmapeHHuK cripaBxHii. Range: Euras. Ecol.. Sub-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. RuStPr; occasional apophyte.

50. Salicaceae
318. Populus x canescens (Aiton) Sm. (hybrid: P. tremula L. x P. alba L.) — Tonons cipa. Range: Eu-Sib.
Ecol.: Hyhro-mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-
heliophyte. PrSyl.
319. Populus alba L. — Tononsa 6ina. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. Pr.
320. Populus tremula L. — ocvka. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-acidophile; Semi-
eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Syl.
321. Salix x fragilis L. (hybrid: S. alba L. x S. euxina 1.V.Belyaeva) — Bep6a namka. Ecol.: Hyhrophyte;
Sub-acidophile; Mesotrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
Adventive: MedT-WAs; ergasiophyte; archeophyte.
322. Salix alba L. — Bepba 6ina. Range: Palearct. Ecol.: Hyhrophyte; Sub-acidophile; Mesotrophe;
Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Pal.
323. Salix babylonica L. — Bepba BasinoHcbka, Bepba nnakyya. Ecol.: CulPal. Adventive: As;
ergasiophyte; kenophyte.
324. Salix cinerea L. — Bepba nonenscta. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-acidophile; Semi-
eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. SylPal.
325. Salix pentandra L. — Bep6a n’atutnumHkoBa. Range: Euras. Ecol.: Per-hyhrophyte; Sub-acidophile;
Semi-eutrophe; Sub-anitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. SylPal.
326. Salix viminalis L. — Bep6a no3osa. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. PrPal.

51. Santalaceae s.l. (incl. Thesiaceae & Viscaceae)
327. Thesium linophyllon L. (= Th. arvense Horv.; = Th. ramosum J.Pres| & C.Presl) — nbOHONUCHUK
rinnscTuin, NbOHONMUCHMK nonboBuin. Range: Eu. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Hemi-
nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PsPrSt;
328. Viscum album subsp. album L. — omena 3sBuyaiiHa. Range: Eu-WAs. Ecol.: hemiparasitic plant;
euapophyte.

52. Sapindaceae s.l. (incl. Aceraceae)
329. Acer negundo L. — krneH amepukaHCbKUI, krneH sceHenucTuid. Ecol.: Mesophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Sub-aridophyte; Hemi-scyophyte. Syl. Adventive: NAm; ergasiophyte; kenophyte.
330. Acer platanoides L. — kneH roctponuctuii. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Hemi-scyophyte. Syl.

53. Saxifragaceae
331. Chrysosplenium alternifolium L. — xoBTaHuUA YeproBonucta. Range: CPol. Ecol.: Hyhrophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Scyophyte. PalSyl.
*Protection: regionally rare (Kh.R.).

54. Scrophulariaceae s.str.
332. Limosella aquatica L. — mynsHka BogaHa. Range: Cosmopol. Ecol.: Per-hyhrophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal. Rare.
333. Scrophularia nodosa L. — paHHuk By3nyBaTtuii. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Syl; occasional apophyte.
334. Scrophularia oblongifolia Loisel. (= S. umbrosa Dumort.) — paHHWK 3aTiHKOBWUWA, pPaHHUK
posronuctuii. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Semi-eutrophe; Nitrophile; Meso-aridophyte;
Hemi-continental; Sub-heliophyte. Pal. Rare.
335. Verbascum densiflorum Bertol. (= V. thapsiforme Schrad.) — guBuHa ryctoksiTkoBa. Range: Eu.
Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte.
PrRu; hemiapophyte.
336. Verbascum nigrum L. — auBuHa 4vopHa. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuStPr; hemiapophyte.
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55. Solanaceae
337. Datura stramonium L. — gypmaH 3BuyaviHun. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe;
Eunitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Ru. Adventive: As; ergasiophyte, kenophyte.
338. Solanum dulcamara L. — nacniH conogko-ripkuii. Range: Euras. Ecol.: Per-hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal; occasional apophyte.

56. Ulmaceae
339. Ulmus minor Mill. (incl. = U. suberosa Moench) — B’sa3 manuii, B'a3 kopkosuii. Range: Eu-WAs. Ecol.: Syl.

57. Urticaceae
340. Urtica dioica subsp. dioica L. — kponueBa asogomHa. Range: CPol. Ecol.: Hyhro-mesophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. SylRu;
euapophyte.
341. Urtica dioica subsp. pubescens (Ledeb.) Domin (= U. galeopsifolia J.Jacq. ex Blume) — kponuBa
xabpinonucta. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Semi-eutrophe; Eunitrophile; Sub-
ombrophyte; Sub-continental; Sub-heliophyte. PalPr.

58. Viburnaceae
342. Viburnum opulus L. — kanvHa 3BuyanHa. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PrSyl.
*Protection: regionally rare (Kh.R.).

59. Violaceae

343. Viola arvensis Murray — cpianka nonboBa. Ecol.: Hyhro-mesophyte; Sub-acidophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Ru. Adventive: Med; xenophyte; archeophyte.
344. Viola hymettia Boiss. & Heldr. (= V. lavrenkoana Klokov) — cisinka rimeTcbka, disnka JlaBpeHka.
Range: SubMed. Ecol.: Sub-xerophyte; Neutrophile; Semi-eutrophe; Sub-anitrophile; Sub-aridophyte;
Sub-continental; Heliophyte. Ps.

345. Viola odorata L. — disinka 3anawHa. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile; Semi-eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Hemi-scyophyte. SylPrRu; hemiapophyte.

60. Vitaceae
346. Parthenocissus inserta (A.Kern.) Fritsch — BuHorpag gisounin xxumonoctesui. Ecol.: Ru. Adventive:
NAm; ergasiophyte; kenophyte.

Liliopsida

61. Acoraceae
347. Acorus calamus L. — nenexa 3Bu4ariHa, aip TpocTuHoBui. Ecol.: Per-hyhrophyte; Neutrophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Pal. Adventive: CAs; ergasiophyte;
archeophyte.

62. Alismataceae
348. Alisma plantago-aquatica L. — yactyxa nogopoxHukoBa. Range: Euras. Ecol.: Sub-hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Pal; occasional
apophyte.
349. Sagittaria sagittifolia L. — cTpinuus 3sBnyanHa, ctpinonuct 3suyanHuin. Range: Euras. Ecol.: Sub-
hydrophyte; Neutrophile; Eutrophe; Nitrophile; Semi-aridophyte; Hemi-continental; Sub-heliophyte. PalAqg.

63. Amaryllidaceae (Alliaceae)
350. Allium angulosum L. — yacHuk 3asunii. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile; Sub-
glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Pr.
351. Allium oleraceum L. — uunbyna oBoyeBa. Range: Eu. Ecol.: Sub-mesophyte; Sub-acidophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. RuStPr; occasional apophyte.

64. Araceae s.l. (incl. Lemnaceae)
352. Lemna gibba L. — pscka ropbata. Range: Cosmopol. Ecol.: Hydrophyte; Neutrophile; Sub-
glycotrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Aq.
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353. Lemna minor L. — psicka mana. Range: Cosmopol. Ecol.: Hydrophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Aqg.

354. Lemna trisulca L. — psicka TpuboposeHyacTta. Range: Cosmopol. Ecol.: Hydrophyte; Neutrophile;
Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Aqg.

355. Spirodela polyrhiza (L.) Schleid. — psicka 6aratokopiHHa. Range: Cosmopol. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-heliophyte. Aq.

65. Asparagaceae
356. Asparagus officinalis L. — xonogok nikapcbkuii. Range: Eu-Sib. Ecol.: Sub-mesophyte; Neutrophile;
Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. RuSt.
357. Polygonatum odoratum (Mill.) Druce — kynuHa 3anawHa. Range: Euras. Ecol.: Sub-mesophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. PtSyl.

66. Butomaceae
358. Butomus umbellatus L. — cycak 3oHTn4YHUIA. Range: Palearct. Ecol.: Per-hyhrophyte; Sub-acidophile;
Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. AgPal.

67. Cyperaceae
359. Blysmus compressus (L.) Panz. ex Link — komuwHuusa ctucHyta. Range: Eu-CAs. Ecol.: Hyhrophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Scyophyte. PrPal.
360. Bolboschoenus maritimus (L.) Palla (incl. = B. compactus (Hoffm.) Drobow) — 6ynb6okomuLu
npumopcbkni, bynbbokomuw ckynyeHnn. Range: Cosmopol. Ecol.: Per-hyhrophyte; Neutrophile; Sub-
glycotrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Pal.
361. Carex acuta L. — ocoka roctpa. Range: Euras. Ecol.: Per-hyhrophyte; Sub-acidophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
362. Carex acutiformis Ehrh. — ocoka roctponogioHa. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. PrPal.
363. Carex cespitosa L. — ocoka gepHucta. Range: Euras. Ecol.: Per-hyhrophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.
364. Carex colchica J.Gay — ocoka konxiacbka. Range: Eu. Ecol.: Sub-xerophyte; Sub-acidophile;
Eutrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Ps; occasional apophyte.
365. Carex distans L. — okoka poscyHyTa. Range: Palearct. with disjunctive range. Ecol.: Hyhro-
mesophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. Pal.
366. Carex elata All. — ocoka Bucoka. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Sub-acidophile; Semi-
eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. Pal.
367. Carex hirta L. — ocoka wwopcTtkoBonocucta. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. RuPr; hemiapohyte.
368. Carex melanostachya M.Bieb. ex Willd. — ocoka 4yopHokonoca. Range: Euras. Ecol.: Hyhro-
mesophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-
heliophyte. PrPal.
369. Carex nigra (L.) Reichard — ocoka 4opHa. Range: Holarct. Ecol.: Hyhrophyte; Sub-acidophile; Semi-
eutrophe; Sub-anitrophile; Meso-ombrophyte; Hemi-oceanic; Sub-heliophyte. PrPal.
370. Carex otrubae Podp. — ocoka OTpy6u. Range: Eu-WAs-NAf. Ecol.: Hyhrophyte; Sub-acidophile;
Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. PrPal.
371. Carex pseudocyperus L. — ocoka HecnpaBxXHbocMukaBueBa. Range: Bor. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
*Protection: regionally rare (Kh.R.).
372. Carex riparia Curtis — ocoka nobepexHa. Range: Eu-Sib. Ecol.: Per-hyhrophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.
373. Carex rostrata Stokes — ocoka 3gyTa. Range: Holarct. Ecol.: Per-hyhrophyte; Sub-acidophile;
Mesotrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-continental; Heliophyte. CWU: Chorna, 2003. Rare.
374. Carex spicata Huds.(= C. contigua Hoppe) — ocoka konocucrta, ocoka cycigHsa. Range: Eu-WAs.
Ecol.: Mesophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-
heliophyte. SylPr.
375. Carex vulpina L. — ocoka nucsa4da. Range: Eu-WAs. Ecol.: Per-hyhrophyte; Neutrophile; Eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
376. Cyperus fuscus L. — cmukaBeup Oypuii. Range: Holarct. Ecol.: Per-hyhrophyte; Sub-acidophile;
Semi-eutrophe; Nitrophile; Heliophyte. Pal.
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377. Eleocharis palustris (L.) Roem. & Schult. — cutHar 6onotsHuin. Range: Holarct. Ecol.: Per-
hyhrophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. PrPal.
378. Eleocharis uniglumis (Link) Schult. — cutHar ogHonyckoeuin. Range: Holarct. Ecol.: Hyhrophyte;
Neutrophile; Meso-halotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Pal.

379. Schoenoplectus lacustris (L.) Palla — kyra o3epHa. Range: Old World. Ecol.: Sub-hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Pal.

380. Schoenoplectus tabernaemontani (C.C.Gmel.) Palla — kyra TabepHoMmoHTaHa. Range: Cosmopol.
Ecol.: Sub-hydrophyte; Neutrophile; Sub-glycotrophe; Nitrophile; Sub-ombrophyte; Hemi-continental;
Heliophyte. Pal.

381. Scirpoides holoschoenus (L.) Sojak — komuwHuk ronieyacTun. Range: Palearct. Ecol.: Hyhro-
mesophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. HalPr.
382. Scirpus sylvaticus L. — komuw nicoeuii. Range: Euras. Ecol.: Per-hyhrophyte; Sub-acidophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pal.

68. Hydrocharitaceae
383. Elodea canadensis Michx. — yyma BoasiHa, enoges kaHaacbka. Ecol.: Hydrophyte; Neutrophile;
Eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. Aq. Adventive: NAm;
ergasiophyte; kenophyte.
384. Hydrocharis morsus-ranae L. — xabypHuk 3BnyarHuin. Range: Eu-WAs-NAf. Ecol.: Hydrophyte;
Sub-acidophile; Semi-eutrophe; Eunitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Aq.
385. Najas major All. (~ N. marina auct. non L.) — pidyxa Benwuka, pidyxa mopcbka. Range: Holarct. Ecol.:
Hydrophyte; Sub-basophile; Glycotrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Hemi-scyophyte. Aq.
386. Stratiotes aloides L. — BoasHuK pisak 3BuyaniHui, Tinopis. Range: Eu-WAs. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Semi-aridophyte; Hemi-oceanic; Heliophyte. PalAq.
*Protection: regionally rare (Kh.R.).
387. Vallisneria spiralis L. — BanicHepis cnipansHa. Ecol.: Hydrophyte; Neutrophile; Eutrophe; Hemi-nitrophile;
Meso-aridophyte; Hemi-continental; Sub-heliophyte. Aq. Adventive: NAm; ergasiophyte; kenophyte.

69. Iridaceae
388. Gladiolus tenuis M.Bieb. — kocapukn ToHki. Range: EEu. Ecol.: Mesophyte; Sub-heliophyte. StPr.
**Protection: RDBU (vulnerable)
389. Iris pseudacorus L. — niBHukn GonotsaHi. Range: Eu-Sib. Ecol.: Sub-mesophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Pal.

70. Juncaceae
390. Juncus articulatus L. — cutHuk YneHnctnin. Range: CPol. Ecol.: Hyhrophyte; Neutrophile; Semi-
eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. HalPr.
391. Juncus bufonius L. — cuTHuK ponyxosuin. Range: Cosmol. Ecol.: Hyhro-mesophyte; Acidophile;
Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PsPal.
392. Juncus compressus Jacq. — cUTHUK cTUCHYTUI. Range: Euras. Ecol.: Hyhrophyte; Neutrophile; Sub-
glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Hal PrRu.
393. Juncus effusus L. — cutHuk posnoruii. Range: Eu-Sib. Ecol.: Hyhrophyte; Acidophile; Semi-
eutrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PrPal.
394. Juncus gerardii Loisel. — cutHuk >Kepapa, cuTHUK conoHyakoBun. Range: Holarct. Ecol.: Hyhro-
mesophyte; Sub-basophile; Glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PrHal.
395. Luzula multiflora (Ehrh.) Lej. — oxwuka GaratoksiTkoBa. Range: CPol. Ecol.: Hyhro-mesophyte;
Acidophile; Semi-eutrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.

71. Juncaginaceae
396. Triglochin maritima L. — Tpmn3ybeub npumopchkmn. Range: Cosmopol. Ecol.: Hyhrophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PalHal.
397. Triglochin palustris L. — Tpusybeub 6GonotaHun. Range: Cosmopol. Ecol.: Hyhrophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Pal. CWU:
Tzvelev, 1950, No. 0052182.

72. Melanthiaceae
398. Veratrum lobelianum Bernh. — yemepuus Jlobensa. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-
acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. Pr.
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73. Orchidaceae
399. Anacamptis palustris (Jacq.) R.M.Bateman, Pridgeon & M.W.Chase — nnogopixka ©onoTtsHa.
Range: Eu-NAf-WAs. Ecol.: Hyhrophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-ombrophyte; Sub-
continental; Sub-heliophyte. PrPal.
**Protection: RDBU (vulnerable).
400. x Dactylocamptis uechtritziana (Hausskn.) B. Bock ex M. Peregrym et Kuzemko (genushybrid:
Anacamptis palustris (Jacq.) R.M.Bateman, Pridgeon & M.W.Chase x Dactylorhiza incarnata (L.) So6) —
paktunokamntuc KOxtpuusa. Range: CEu. Ecol.: PrPal. Rare.
401. Dactylorhiza fuchsii (Druce) So6 — 303ynbkn ®ykca. Range: Euras. Ecol.: Hyhro-mesophyte; Sub-
acidophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. PalPr.
Literature: Bezrodnova et al., 2021.
**Protection: RDBU (unevaluated).
402. Dactylorhiza incarnata subsp. cruenta (O.F.Miill.) P.D.Sell — 303ynbkn 3akpuaBrieHi. Range:
Euras. Ecol.: Hyhrophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic;
Sub-heliophyte. PalPr.
**Protection: RDBU (as Dactylorhiza incarnata (L.) So6; vulnerable).
403. Dactylorhiza incarnata subsp. incarnata (L.) So6 — 303ynbkn M’'sco-4epBoHi. Range: Euras. Ecol.:
Hyhrophyte; Sub-acidophile; Semi-eutrophe; Nitrophile; Sub-ombrophyte; Hemi-oceanic; Sub-heliophyte. PalPr.
**Protection: RDBU (as Dactylorhiza incarnata (L.) So06; vulnerable).
404. Dactylorhiza majalis (Rchb.) P.F.Hunt & Summerh. — 303ynbku TpaBHeBi. Range: Euras. Ecol.:
Hyhrophyte; Acidophile; Mesotrophe; Hemi-nitrophile; Meso-ombrophyte; Hemi-continental; Sub-
heliophyte. PalPr. Literature: Bezrodnova et al., 2021.
**Protection: RDBU (rare).
405. Epipactis palustris (L.) Crantz — kopyyka 6onotsiHa. Range: Euras. Ecol.: Hyhrophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte. PrPal.
**Protection: RDBU (vulnerable).

74. Poaceae
406. Aegilops cylindrica Host — oBogHuk umniHgpuyHuin. Range: Eu-WAs. Ecol.: Sub-xerophyte; Neutrophile;
Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ru; occasional apophyte.
407. Agropyron cristatum (L.) Gaertn. (= A. pectinatum (M.Bieb.) P.Beauv.) — XuTHsIk rpeGiH4acTui.
Range: Eu-WAs. Ecol.: Sub-xerophyte; Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Meso-aridophyte;
Sub-continental; Heliophyte. RuPsSt; occasional apophyte.
408. Agrostis gigantea Roth — miTnmusa BeneteHcbka. Range: ?Euras. Ecol.: Hyhrophyte; Neutrophile;
Sub-glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. PalPr; hemiapophyte.
409. Agrostis canina L. — miTnuua cobava. Range: Euras. Ecol.: Hyhrophyte; Acidophile; Semi-eutrophe;
Sub-anitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. Pr.
410. Agrostis stolonifera L. — miTnvus noB3y4a, miTnuua naroHocHa. Range: Palearct. Ecol.: Hyhrophyte;
Sub-acidophile; Sub-glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrPal.
411. Alopecurus aequalis Sobol. — kntHuk piBHuin. Range: CPol. Ecol.: Per-hyhrophyte; Sub-acidophile;
Eutrophe; Eunitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. PalPr.
412. Alopecurus arundinaceus Poir. — kUTHUK odepeTaHuii. Range: Euras. Ecol.: Hyhro-mesophyte;
Neutrophile; Sub-glycotrophe; Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PalPr.
413. Alopecurus geniculatus L. — knTHuK koniHyactun. Range: Eu-Sib. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Heliophyte. PalPr.
414. Alopecurus pratensis L. — knTHUK ny4Huii. Range: Euras. Ecol.: Hyhrophyte; Sub-acidophile; Semi-
eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. RuPalPr.
415. Arrhenatherum elatius (L.) P.Beauv. ex J.Pres| & C.Presl — copaHuUy3cbkuii pairpac sucokuin. Ecol.:
Mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-oceanic; Sub-heliophyte.
PrRu. Adventive: WEu; xenophyte; archeophyte.
416. Beckmannia eruciformis (L.) Host — GekmaHia 3BuyanHa. Range: Euras. Ecol.: Hyhrophyte;
eutrophile; Eutrophe; Nitrophile; Meso-aridophyte; Continental; Heliophyte. PalPr.
417. Bromus hordeaceus L. (= B. mollis L.) — ctokonoc m’akuini. Range: Eu-Sib. Ecol.: Mesophyte; Neutrophile;
Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-oceanic; Sub-heliophyte. PrRu; euapophyte.
418. Bromus squarrosus L. — ctokonoc koctpybartuin. Ecol.: Sub-xerophyte; Neutrophile; Sub-glycotrophe;
Nitrophile; Sub-aridophyte; Continental; Heliophyte. Ru. Adventive: Med-CAs; xenophyte; archeophyte.
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419. Bromus tectorum L. (= Anisantha tectorum (L.) Nevski) — CTOKONOC MOKpiBenbHWUIA, aHi3aHTa
nokpisenbHa. Ecol.: Sub-xerophyte; Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-
continental; Heliophyte. Ru. Adventive: Med-CAs; xenophyte; archeophyte.

420. Calamagrostis epigejos (L.) Roth — kyHu4HMK HasemHuiA. Range: Euras. Ecol.: Mesophyte; Sub-
acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. RuStPs.
421. Catabrosa aquatica (L.) P.Beauv. — ctpymo4dHuus BoasiHa. Range: Holarct. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Nitrophile; Meso-ombrophyte; Hemi-oceanic; Heliophyte. Pal.

422. Dactylis glomerata L. — rpactuusa 36ipHa. Range: Eu-Sib. Ecol.: Hyhro-mesophyte; Neutrophile;
Semi-eutrophe; Nitrophile; Sub-ombrophyte; Sub-continental; Sub-heliophyte. PrSylRu; euapophyte.

423. Deschampsia cespitosa (L.) P.Beauv. — wy4yHuk gepHuctun. Range: Holarct. Ecol.: Hyhro-
mesophyte; Sub-acidophile; Semi-eutrophe; Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-
heliophyte. PrPal.

424. Echinochloa crus-galli (L.) P.Beauv. — nnockyxa 3Bu4dainHa. Ecol.. Hyhro-mesophyte; Sub-
acidophile; Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Ru. Advetive: As;
xenophyte; archeophyte.

425. Elymus repens (L.) Gould (= Elytrigia repens (L.) Nevski) — nupii noB3yuuin. Range: Euras. Ecol.:
Mesophyte; Neutrophile; Sub-glycotrophe; Nitrophile; Meso-aridophyte; Hemi-continental; Sub-heliophyte.
PrRu; euapophyte.

426. Eragrostis minor Host — rycatHuk manuin. Ecol.: Sub-xerophyte; Sub-acidophile; Semi-eutrophe; Hemi-
nitrophile; Meso-aridophyte; Sub-continental; Heliophyte. PsRu. Adventive: Med; xenophyte; kenophyte.

427. Glyceria arundinacea Kunth — nenewHsik TpoctuHoBuin. Range: Euras. Ecol.: Per-hyhrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. PrPal.

428. Glyceria fluitans (L.) R.Br. — nenewHsk nnasy4mi. Range: Eu-Sib. Ecol.: Per-hyhrophyte;
Neutrophile; Semi-eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. AqPal.

429. Glyceria maxima (Hartm.) Holmb. — nenewHsik Benvkun. Range: Eu-Sib. Ecol.: Sub-hydrophyte;
Neutrophile; Eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Pal.

430. Glyceria notata Chevall. (= G. plicata (Fr.) Fr.) — nenewHsk BigmMidyeHMN, NeneLwHsaK cknag4yactui.
Range: Eu-WAs. Ecol.: Per-hyhrophyte; Neutrophile; Eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-
oceanic; Heliophyte. AgPal.

431. Hordeum murinum L. — suminb mnwaunii. Ecol.: Sub-mesophyte; Neutrophile; Eutrophe; Nitrophile;
Sub-aridophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: Med-CAs; xenophyte; archeophyte.

432. Koeleria glauca (Spreng.) DC. — kenepis cusa. Range: Eu-Sib. Ecol.: Sub-mesophyte; Neutrophile;
Semi-eutrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Ps.

433. Lolium perenne L. — naxuTHuua G6aratopiyHa. Range: Eu-Sib. Ecol.: Mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. PrRu; hemiapophyte.

434. Lolium pratense (Huds.) Darbysh. (= Festuca pratensis Huds.) — kocTpuusa nydHa. Range: Euras.
Ecol.: Hyhro-mesophyte; Neutrophile; Semi-eutrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-
heliophyte. Pr.

435. Melica altissima L. — nepniska Bucoka. Range: Euras. Ecol.: Mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. SylPr.

436. Melica transsilvanica Schur — nepniska TpaHcunbBaHcbka. Range: Eu-Sib-Cauc. Ecol.: Sub-
xerophyte; Sub-acidophile; Semi-eutrophe; Sub-anitrophile; Sub-aridophyte; Sub-continental; Sub-
heliophyte. StPs.

437. Phleum pratense L. — TumoiiBka nyyka. Range: Euras. Ecol.: Hyhro-mesophyte; Neutrophile; Semi-
eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.

438. Phragmites australis subsp. australis (Cavanilles) Trinius ex Steudel — ouepeT 3Bu4aniHmin. Range:
Holarct. Ecol.: Hyhro-mesophyte; Neutrophile; Sub-glycotrophe; Nitrophile; Sub-aridophyte; Hemi-
continental; Sub-heliophyte. PrPal.

439. Poa angustifolia L. — ToHKOHIr By3bkonucTuin. Range: Euras. Ecol.: Mesophyte; Neutrophile; Eutrophe;
Hemi-nitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. RuPrSt; occasional apophyte.

440. Poa bulbosa L. — ToHkoHir 6ynbbucra. Range: Eu-CAs. Ecol.: Sub-mesophyte; Neutrophile; Sub-
glycotrophe; Sub-anitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. PrPsRu; hemiapophyte.

441. Poa palustris L. — ToHKoHir 6onoTsiHuin. Range: CPol. Ecol.: Per-hyhrophyte; Neutrophile; Eutrophe;
Nitrophile; Meso-ombrophyte; Sub-continental; Sub-heliophyte. Pal.

442. Poa pratensis L. — ToHkoHIr ny4yHunii. Range: Holarct. Ecol.: Hyhro-mesophyte; Sub-acidophile;
Eutrophe; Nitrophile; Meso-ombrophyte; Hemi-continental; Sub-heliophyte. Pr.

443. Secale sylvestre Host — xuTo guke. Range: EEu-CAs. Ecol.: Sub-xerophyte; Neutrophile; Eutrophe;
Sub-anitrophile; Meso-aridophyte; Continental; Heliophyte. Ps.
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444, Setaria pumila (Poir.) Roem. & Schult. — muwwin cnsumin. Ecol.: PsRu. Adventive: Med; xenophyte; archeophyte.
445. Setaria verticillata (L.) P.Beauv. — muwin kinevactuin. Ecol.: Mesophyte; Sub-acidophile; Eutrophe;
Nitrophile; Meso-aridophyte; Sub-continental; Sub-heliophyte. Ru. Adventive: Med; xenophyte; archeophyte.
446. Setaria viridis (L.) P.Beauv. — muwin senenun. Ecol.: Hyhro-mesophyte; Sub-acidophile; Eutrophe;
Nitrophile; Sub-ombrophyte; Hemi-oceanic; Heliophyte. Ru. Adventive: Med; xenophyte; archeophyte.
447. Stipa borysthenica Klokov ex Prokudin — koBvuna gHinposcbka. Range: Eu-Sib. Ecol.: Sub-mesophyte;
Neutrophile; Semi-eutrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Sub-heliophyte. Ps.
**Protection: RDBU 3 & 4 (vulnerable).

75. Potamogetonaceae
448. Potamogeton crispus L. — pgecHuk kydepsiBuin. Range: Old World. Ecol.: Hydrophyte; Neutrophile;
Sub-glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Aq.
449. Potamogeton gramineus L. — ppecHuk 3nakonuctmin. Range: Holarct. Ecol.: Hydrophyte;
Neutrophile; Sub-glycotrophe; Hemi-nitrophile; Sub-aridophyte; Sub-continental; Heliophyte. Agq.
Literature: Bezrodnova et al., 2021.
450. Potamogeton lucens L. — paecHuk 6nuckyumii. Range: Old World. Ecol.: Hydrophyte; Neutrophile;
Eutrophe; Eunitrophile; Sub-ombrophyte; Hemi-continental; Sub-heliophyte. Ag. Literature:
Bezrodnova et al., 2021.
451. Potamogeton nodosus Poir. — pgecHuk BysnyeBatui. Range: Cosmopol. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-aridophyte; Hemi-oceanic; Heliophyte. Aq.
452. Potamogeton perfoliatus L. — paecHuk npoHusaHonuctuin. Range: Cosmopol. Ecol.: Hydrophyte;
Neutrophile; Eutrophe; Hemi-nitrophile; Sub-aridophyte; Hemi-continental; Sub-heliophyte. Aqg.
453. Stuckenia pectinata (L.) Borner (= Potamogeton pectinatus L.) — paecHuk rpebeHsictuii. Range:
Cosmopol. Ecol.: Hydrophyte; Neutrophile; Glycotrophe; Nitrophile; Sub-aridophyte; Hemi-continental;
Sub-heliophyte. Aqg.

76. Typhaceae s.l. (incl. Sparganiaceae)
454. Sparganium erectum L. — ixaya ronieka 3BudavHa. Range: Euras. Ecol.: Per-hyhrophyte;
Neutrophile; Eutrophe; Nitrophile; Sub-ombrophyte; Hemi-continental; Heliophyte. Pal.
455. Typha x glauca Godr. — poriz 6nakutHuin. Range: Holarct. Ecol.: Pal.
456. Typha angustifolia L. — pori3 ToHkonucTuii. Range: Holarct. Ecol.: Sub-hydrophyte; Neutrophile;
Eutrophe; Eunitrophile; Meso-aridophyte; Hemi-continental; Heliophyte. Pal.
457. Typha latifolia L. — poriz wupokonuctui. Range: Cosmopol. Ecol.: Sub-hydrophyte; Neutrophile;
Eutrophe; Eunitrophile; Sub-aridophyte; Hemi-continental; Heliophyte. Pal.

Remarks:

Range: As — Asian; Bor — Boreal; CAs — Central Asian; CBor — circumboreal; CEu — Central European; Cosmopol —
cosmopolitan; CPol — circumpolar; EAs — Eastern Asian; EEu — Eastern European; EEu-Cauc — Eastern European —
Caucasian; EEu-Sib — Eastern European — Siberian; EEu-WSib — Eastern European — Western Siberian; EMed —
Eastern Mediterranean; Eu — European; Eu-Cauc — European-Caucasian; Euras — Eurasian; Eu-Sib — Euro-Siberian;
Eu-WAs — European — Western Asian; Holarct. — Holarctic; IT — Irano-Turanian; Med-As — Mediterranean-Asian; Med-
Cas — Mediterranean — Central Asian; Med-IT — Mediterraneaen-Irano-Turanian; NAm — North American; NPont —
North Pontic; Palearct. — Palearctic; Pont-Casp — Pontic-Caspian; SAm — South American; SEEu — Southeastern
European; Sub-Med — sub-Mediterranean; WAs — Western Asia; WEu — Western European; WSib — Western Siberian.
Ecology: Aq — aquatic plant; Cul — cultivating plant; Pal — plant of wetlands; Pr — meadow plant; Ptr — plant of rocky
outcrops; Ps — psammophyte; Ru — ruderal plant; St — steppe plant; Syl — forest plant. Protection: Regionally rare
(Kh.R.) — threatened plant species in the Kharkiv Region; RDBU — the Red Data Book of Ukraine (2021); Resol. 6 BC
— Resolution 6 of the Bern Convention.

Flora of the projected Mzhanskyi National Nature Park (Kharkiv Region). Part 2:

Floodplain complex
H.M. Bondarenko, A.B. Rokytianskyi

Wetlands and floodplains of river valleys are important centres of biodiversity and a source of a large number of
different ecosystem services. Due to their resource value, such ecosystems are often subjected to strong anthropic
pressure, which leads to the biota decreasing. The importance of the issue of protecting natural environments in the
Kharkiv region is very valuable, because the percentage of protected areas in the region is one of the smallest
among other administrative regions of Ukraine. At the same time, the representation of wetlands and floodplains in
the network of nature reserves of the region is insignificant, which emphasises the need to preserve the most
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valuable and typical areas. One of such perspective objects is the projected Mzhanskyi National Nature Park, which
combines pinewood and floodplain complexes in the middle reaches of the Mozh River. A detailed analysis of the
flora of the pine complexes of the designed park is presented in the first part of the article, while this part is devoted
to the analysis of the floodplain complexes' flora of the planned nature conservation object. According to the results
of field and retrospective research, it was established that the flora of the floodplain part of the park consists of at
least 457 species, subspecies and hybrids of vascular plants. Their full list with the annotation is presented in the
article. The systematic structure of the flora is typical and corresponds to other local floras of the Kharkiv Region.
Among the families, the following are most represented: Asteraceae (61 species — 13.4 %), Poaceae (42 species —
9.2 %), Fabaceae (24 species — 5.3 %), Cyperaceae (23 species — 5.0 %), Lamiaceae (22 species — 4.8 %),
Plantaginaceae s.l. and Ranunculaceae (18 species — 3.9 % each), Brassicaceae and Rosaceae (15 species —
3.3 % each). The results of the fractional analysis of the flora indicate that the plant cover is exposed to strong
anthropic pressure (IS = 49.8 %). Nevertheless, the transformation of the flora occurs mainly due to autochthonous
synanthropic species. The fraction of alien species is 18.4 %, which is less than similar values in other studied
territories. Among the alien species, representatives of the North American and Mediterranean flora prevail. Among
the adventitious species, Elodea canadensis and Vallisneria spiralis provide a high phytosociological activity in the
studied area. However, we found localities of 34 rare species protected at different levels. Among them, 9 are
included in the Red Book of Ukraine (Anacamptis palustris, Dactylorhiza fuchsii, D. incarnata, D. majalis, Epipactis
palustris, Gladiolus tenuis, Stipa borysthenica, Tragopogon donetzicus, and Utricularia x neglecta), 2 are included
in Resolution 6 of the Bern Convention (Ostericum palustre and Salvinia natans), and 23 species are regionally rare
in the Kharkiv Region (Cicuta virosa, Inula helenium, Parnassia palustris, Ranunculus lingua, Stratiotes aloides,
etc.). Also, during the field surveys, several species rare for the region that do not have an actual protected status
were discovered (Carex rostrata, Cirsium esculentum, Gratiola officinalis, Hippuris vulgaris, Klasea lycopifolia,
Limonium alutaceum, Ranunculus flammula, R. kauffmanii, R. polyphyllus, Scrophularia oblongifolia, etc.). The
growth of a new species of Veronica catenate for the Kharkiv region has been confirmed.

Keywords: biodiversity, rare species, alien species, nature reserve fund, protected areas, Emerald Network, Mozh
River Valley, Kharkiv Region
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Regulation of morphogenetic reactions of Glycine max (L.) Merr.

by selective light in vivo and in vitro
0.0. Avksentieva, Y.D. Batuieva, M.O. Fesenko

The work is devoted to the study of photomorphogenic reactions of plants to monochromatic irradiation in vivo and in
vitro. The aim of the work was to investigate the effect of red (660 nm) and blue (450 nm) light irradiation on the
photomorphogenesis of seedlings and callus culture of the soybean (Glycine max (L.) Merr.) under in vivo and in vitro
conditions. The studies were conducted on 10-day-old seedlings and primary callus culture of soybean (Glycine max
(L.) Merr.) of the short-day variety Clark. Seed germination and infection, as well as growth processes of experimental
seedlings under in vivo conditions, were analysed by determining linear dimensions and biomass. In callus culture
under in vitro conditions, the growth rate, absolute growth, and such indicators of morphogenetic reactions as
callusogenesis, chlorophyllogenesis, rhizogenesis, and necrosis were determined. It was shown that red and blue light
irradiation stimulates seed germination, while blue light irradiation contributes to a decrease in seedling infection. Under
in vivo conditions, red light irradiation inhibits the elongation of the studied seedlings, while blue light irradiation
stimulates the linear growth of seedlings. Irradiation with selective light of both studied spectra promotes biomass
accumulation in seedlings. At the same time, organ-specific reactions are observed: RL irradiation promotes an
increase in the biomass of the above-ground part, while BL irradiation mainly promotes an increase in the root part.
Under in vitro culture conditions, the growth of primary callus tissue is inhibited during irradiation with red and blue light.
The prolonged effect of red and blue light is expressed in the inhibition of callus tissue growth by RL and the absence
of BL influence on the growth index compared to the control. BL irradiation also stimulates the manifestation of various
pathways of callus culture morphogenesis in in vitro conditions. The uniformity of the reactions of seedlings and callus
culture of the short-day line of soybean in in vivo and in vitro culture conditions is observed.
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Introduction

Photobiotechnology is an emerging field focused on the interaction between light and biological
systems and its application in regulating physiological and developmental processes in plants (Ganesan et
al., 2017). One area of research is photomorphogenesis, the process of plant life and development under
the influence of various light parameters, such as wavelength range (spectrum), intensity, integral daily
radiation, photoperiod, and light flux direction (Liu, H. et al., 2020; 1zzo L. G. et al., 2020). Different light
wavelengths uniquely influence morphogenetic and biosynthetic processes, and this effect depends
individually on the species, variety, and ecological group of plants (Gonzalez et al., 2023; Zhao et al., 2024).

With the growing demand for sustainable agricultural and biotechnological products, research into
one of the main environmental factors, namely light, on plant morphogenesis is relevant. This has led to
the development of photobiotechnology and the emergence of light culture technology, in which the
required level of irradiation, both with daylight and other spectra, is provided by the use of various light
sources (Paradiso, Proietti, 2022). A revolutionary stage in the development of photobiotechnology and

© Avksentieva O. O., Batuieva Y. D., Fesenko M. O., 2025 ‘@ @




106 Pezynsuis cenekmusHuM cgimioM mopgho2eHemu4HUX peakuiti Glycine max (L.) Merr. 3a ymos in vivo ma in vitro

Regulation of morphogenetic reactions of Glycine max (L.) Merr. by selective light in vivo and in vitro

light culture was the emergence of new lamps — light-emitting diodes (LEDs), which provide radiation of a
certain wavelength of monochromatic (selective) light and a combination of light wavelengths. Unlike
traditional light sources used in photobiotechnology, which generate radiant heat, the use of LEDs in LED
matrices reduces the thermal impact on plants and allows the intensity of lighting and duration of exposure
to be regulated. This, in turn, makes it possible to study the effect of a specific light spectrum on plant
growth and morphogenesis and to ensure optimal conditions for their cultivation (Paradiso, Proietti, 2022;
Kusuma et al., 2020).

The link between light signalling and plant photomorphogenesis is the photoreceptor system, which
consists of specialised light-sensitive proteins that participate in triggering cascade reactions for the genetic
regulation of plant life processes. To date, five classes of photoreceptors have been identified:
phytochromes — receptors of red (660 nm) and far-red light (730 nm), cryptochromes, phototropins and F-
box proteins — receptors of blue light and ultraviolet A, and the UVRS8 protein — a receptor of ultraviolet B
(Paik, Huq, 2019; Oka, Yamamoto, 2019). Active forms of photoreceptors are capable of interacting in one
way or another with the main large regulatory modules: the photomorphogenesis activator HY5
(ELONGATED HYPOCOTYL 5), the systemic integrators PIFs (PHYTOCHROME-INTERACTING
FACTORS) and COP1 (CONSTITUTIVE PHOTOMORPHOGENIC 1, substrate receptor of E3 ubiquitin
ligase CUL4), on which the switching of many genetic programmes depends, including
photomorphogenesis, circadian rhythms and other plant development processes (Gangappa, Botto, 2016;
Wang et al., 2022). Thanks to this, photoreceptors influence other regulatory mechanisms in plants —
phytohormonal and trophic signalling, plant antioxidant systems, etc. (Wang et al., 2019; Wang et al., 2022).
It is known that one of the characteristics of plants that affects the response to light irradiation of various
parameters is the ecological group, for example, the photoperiodic response. Based on their photoperiodic
response, plants are divided into photoperiod-sensitive plants: long-day (LDP) and short-day (SDP), and
photoperiod-insensitive (neutral-day — NDP) (Vonk, Shackelford, 2020). Since it is the cryptochrome and
phytochrome systems that are involved in the perception of the photoperiodic response (Goto, 2022;
Fantini, Facella, 2020), we can assume that photoperiod-sensitive plants may have a more pronounced
response to the activation of these photoreceptor systems by selective light irradiation.

In vitro culture is a modern model system for studying plant growth and development processes.
Cells of callus tissue of higher plants in in vitro culture, along with acquiring new specific properties, are
able to retain properties characteristic of plants in vivo (Pasternak, Steinmacher, 2024). Therefore, the
question of the difference in photomorphogenic reactions of plants of the same species and variety in
different cultures: in vivo and in vitro, remains relevant.

Soybean (Glycine max (L.) Merr.) belongs to the Fabaceae family and is a leading agricultural crop
in the world and in Ukraine. This plant, among whose varieties there are short-day and neutral-day
representatives, is also a classic model object for studying the photoperiodic response of plants (Anderson
etal., 2019). Currently, in vitro models are widely used for studying this important crop (Begum et al., 2019).
However, there are few studies on the effect of LED irradiation as a regulatory factor in in vitro
morphogenesis of soybeans.

Therefore, the aim of our work was to study the processes of photomorphogenesis of seedlings and
callus culture of a short-day soybean cultivar in vivo and in vitro under the action of monochromatic red (RL
660 nm) and blue (BL 450 nm) light spectra.

Materials and Methods

Plant material. The plant material used in this study was seedlings and callus culture of soybean
(Glycine max (L.) Merr.) of the Clark variety, which is characterised by a short-day photoperiodic response.

In vivo studies were conducted on etiolated 10-day-old seedlings. Pre-sterilised seeds were
germinated in Petri dishes on filter paper with the addition of 5 ml of water in the dark at a temperature of
22°C in a TSO-80 MICROmed thermostat, 10 seeds per dish for 3 days. After that, the photoreceptor
systems of the studied seedlings were activated by irradiation with monochromatic (selective) light of
different spectra. Etiolated seedlings in an isolated box in the dark were irradiated daily for 7 days for 30
minutes using LED matrices with red (660 nm) and blue (450 nm) light with an illumination intensity of 120
mW/m? and a photon distribution of 0.45-0.65 pmol/(m?:s). Control plants were cultivated in darkness at a
temperature of 22°C without irradiation. On the 7th day of the experiment, the germination (in %) and seed
infection (in %) were analysed (Ostrenko, et al., 2011). On the 10th day of the experiment, growth processes
were analysed by determining the linear dimensions and biomass of the obtained seedlings.
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In vitro studies. Primary callus of soybean was obtained through the stage of aseptic seedlings
cultivated on a hormone-free Schenk end Hildebrandt medium (Phillips, G. C., & Garda, M., 2019), after
which the explants were transferred to medium for callus induction by Murashige and Skoog (MS) with the
addition of 5 mg/l 2,4-D. Primary callus was cultivated for 2 weeks in a TSO-80 MICROmed thermostat at
a temperature of 26°C. During this period, callus tissues were irradiated daily with red (RL) and blue light
(BL) for 15 minutes per day using LED matrices, while simultaneously analysing callus growth indicators —
area, growth rate and increment. Callus area was measured using the Imaged 1.52k computer program.

The growth rate of callus tissues (V) was determined by the formula:

V=(S2-81)/t, where

S1 — callus area on the first day of measurement, cm?

S2 — callus area on the last day of measurement, cm?

t — experiment time, days

Callus growth (AS) was determined by the formula:

AS=S2/S1x100 %, where

S1 — callus area on the first day of measurement, cm?

S2 — callus area on the last day of measurement, cm?2

After this period, the callus tissues were transferred to Murashige-Skoog regeneration medium
(Phillips, Garda, 2019). with the addition of 0.5 mg/l indoleacetic acid (IAA) and 0.5 mg/l benzylaminopurine
(BAP) phytohormones and cultivated in a luminostat with a light flux of 2—3 kLk for 4 weeks, analysing the
expression of morphogenic potential of the control and experimental callus. Four variants were
distinguished: control (Dark) — callus that were not irradiated and were cultivated in darkness throughout
the experiment, WL (white light) — callus that were not irradiated with selective light before cultivation in
white light, RL — callus that were photoinduced with red light (660 nm) in the preliminary stage before
cultivation in white light, and BL — callus that were photoinduced with blue light (450 nm) before cultivation
in white light.

Among the indicators of morphogenetic reactions, the following were studied: callusogenesis,
chlorophyllogenesis, rhizogenesis, necrosis (Avksentyeva, Chumakova, 2021). These characteristics were
calculated as the ratio of callus tissues exhibiting certain reactions to the total number of calluses cultivated.

The results of the experiments were statistically processed using ANOVA dispersion analysis with
Microsoft Office Excel 2019 software and the Statistica 5.0 software package. The significance of
differences between variants was determined using Student's t-test (Mishra, et al., 2019). All experiments
were repeated three times, when studying the results of in vivo research, 30-35 seedlings were analysed,
and in vitro 15-17 calluses were analysed. The tables and graphs show the mean values and their standard
errors.

Results and Discussion

The results of the study of the effect of RL and BL irradiation on the germination of the Clark variety
of soybean seed showed that the germination energy of seeds is 75.6% (Fig. 1). At the same time,
irradiation with red light (RL 660 nm) and blue light (BL 450 nm) stimulates seed germination by 14.9% and
24.3%, respectively. BL irradiation contributes to a 5.2 % reduction in infection, which may be due to its
bactericidal effect, while RL irradiation not only increases seed infection by 10 %, but also stimulates the
occurrence of developmental abnormalities in seedlings, such as root bifurcation and the formation of short
or underdeveloped roots. According to the literature, it is known that RL irradiation stimulates seed
germination, which is controlled by the plant's phytochrome system (Paik, Huq, 2019; Lazzarin et al., 2021).
The appearance of various anomalies in the development of the root system of the studied seedlings under
RL irradiation may be associated with a violation of geotropic reactions or root cell growth (Yun et al., 2023).
It is known that plant morphogenesis is accompanied by changes in the cytoskeleton, which is constantly
being restructured in response to signals related to development and environmental influences. Such
remodelling of the cytoskeleton regulates cell growth, in particular, it ensures the transport and exocytosis
of membrane and cell wall components during their expansion, and also contributes to the formation of
morphological structures in response to light conditions. External and internal signals lead to changes in
the activity of proteins associated with the cytoskeleton, microtubule-associated proteins (MAPs), and actin-
binding proteins (ABPs) through the influence of the photomorphogenesis regressor COP1
(CONSTITUTIVE PHOTOMORPHOGENIC1) (Lian et al., 2021; Yuan et al., 2023).
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Fig. 1. Effect of photoirradiation with selective light RL (660 nm) and BL (450 nm) on the germination
of Clark soybean seeds with a short-day photoperiodic response, % (Mts, n=30). Note * — differences
compared to the control are significant at p<0.05

It is known that seedlings growing in darkness develop according to the skotomorphogenesis
programme and are called etiolated. Such seedlings have an elongated hypocotyl, apical hook, pale stem
colour and poorly developed leaves (Josse, Halliday, 2008). Exposure of such seedlings to light leads to
the suppression of the activity of COP/DET/FUS, a group of proteins that in turn suppress
photomorphogenesis in darkness. This is accompanied by light-dependent accumulation of several
transcription factors that promote photomorphogenesis, including HY5, HYH, HFR1, and LAF1, which
promotes the transition of seedlings to photomorphogenesis, the direction of which depends on the
spectrum and intensity of irradiation (Osterlund et al., 2000; Holm et al., 2002). A study of the growth
response to the activation of the phytochrome and cryptochrome systems in short-day soybean seedlings
showed that RL and BL irradiation have different effects (Fig. 2). RL irradiation inhibits seedling elongation
— the total length of the seedling decreases, its above-ground and underground parts by 33.3% and 28.8%,
respectively, compared to the control variant, which is associated with the de-etiolation of the seedling, its
transition to photomorphogenesis, accompanied by thickening of the stem and cessation of its elongation.
BL irradiation, on the contrary, stimulates the growth of the seedling in length, especially the root system
(by 40%), compared to the above-ground part (by 17.9%). The elongation of seedlings, especially the root
system, under the influence of BL may be associated with the stimulation of the process of cell vacuolisation
and, accordingly, the ‘stretch growth’ of root cells.
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Fig. 2. Effect of photoirradiation with selective RL (660 nm) and BL (450 nm) on the growth response
of the above-ground and root parts of Clark soybean seedlings with a short-day photoperiodic
response (Mts, n=30
- root part, - above-ground part
Note * — differences compared to the control are significant at p<0.05

The study of the integral indicator of growth response — biomass increase under irradiation with RL
and BL — showed that the activation of both phytochrome and cryptochrome systems stimulates biomass
growth, but to a greater extent under the action of BL. Under RL irradiation, there was a 22.7% increase in
the biomass of the above-ground part, and under BL irradiation there was a 125% increase in the biomass
of the entire seedling, but mainly in the root part, compared to the control. Thus, the study of morphogenetic

Cepisi «Bionorisiy, Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



0. O. ABkceHTbeEBa, €. [1. BatyeBa, M. O. ®eceHko m
0. O. Avksentieva, Y. D. Batuieva, M. O. Fesenko

reactions in vivo showed the manifestation of different pathways of photomorphogenesis under the action
of different light spectra: irradiation with RL promotes de-etiolation of the seedling: inhibits seedling
elongation and stimulates the accumulation of above-ground biomass, while BL irradiation promotes
seedling elongation due to the root system and increases biomass.

The available results may indicate some organ specificity of photoreceptor activity and the presence
of a response to irradiation with light of a certain spectrum: RL receptors — phytochromes, mainly regulate
the reactions of the above-ground part, while BL receptors — cryptochromes and phototropins, participate
in the regulation of the response to irradiation in the root system.

The next stage of the work was related to the study of photomorphogenic reactions in vitro. We introduced
soybean into an in vitro culture and obtained primary soybean calluses. When cultivated in the dark, primary
calluses are typical callus tissue: yellowish in colour, amorphous, highly hydrated, and fast-growing.

During the period of photoinduction by RL and BL, the growth response of callus tissue was
determined by measuring its area (Fig. 3). The results of the studies showed that the growth and growth
rate of primary callus tissues under the influence of RL and BL irradiation are inhibited. RL irradiation
contributes to a decrease in the absolute growth and growth rate of callus tissue by 20% and 13%,
respectively, while BL irradiation contributes to a decrease in these indicators by 17.2% and 4.6%,
respectively. Morphologically, callus tissues after 2 weeks of irradiation are practically indistinguishable —
typical, waterlogged, amorphous, heterogeneous masses. Only with BL irradiation is the development of
foci of mixotrophic areas of callus tissue observed, which may indicate high activity of blue light receptors
— cryptochromes — in callus cells.
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Fig. 3. Effect of photoirradiation with selective RL (660 nm) and BL (450 nm) on the growth response
of primary callus of soybean Clark variety with short-day photoperiodic response (Mts, n=15) (culture
medium — MS+0.5 mg/l 2,4 D). Note * — differences compared to the control are significant at p<0.05

The study of the long-term effects of irradiation continued with the transplantation of callus tissues
into a regenerative culture medium. According to the results of the study, the transplantation of callus
tissues under white light irradiation inhibits their absolute growth and growth rate compared to tissues
cultured in the dark. At the same time, the previous photoinduction with RL and BL affects the further
development of callus tissues during further cultivation under white light conditions. The analysis of growth
parameters showed that previous photoinduction with RL inhibits the growth of callus tissues by 42% and
the growth rate by 60% compared to the dark control, and by 17% and 33%, respectively, compared to
callus tissues that did not have preliminary irradiation with RL and BL. This may be due to the inhibition of
cell division and vacuolisation and their growth by ‘stretching’. BL irradiation, in turn, ensures the growth of
callus tissues at the same rate as during cultivation under white light conditions (Fig. 4), although it is 40%
less compared to the dark control.

Similar reactions were observed when seedlings were grown in vivo. Thus, the photomorphogenetic
effects of soybean seedlings under in vivo conditions show a co-directed effect with the manifestation of
the prolonged effect of irradiation with RL and BL under in vitro conditions.
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Fig. 4. Prolonged effect of selective light irradiation with RL (660 nm) and BL (450 nm) on the growth
response of Clark soybean callus with a short-day photoperiodic response when cultivated on a
morphogenic medium of MS + 0.5 mg/l IAA + 0.5 mg/l BAP (Mt s, n=15);
Dark — no irradiation, cultivation in darkness
WL (white light) — no irradiation, cultivation in white light (full spectrum)
Note * — differences compared to the control are significant at p<0.05
** — differences compared to the control are significant at p<0.001

When studying the effect of RL and BL irradiation on the manifestation of the morphogenetic potential
of callus tissues, we noted such characteristics of callus as colour, the appearance of necrotic spots, callus
formation, the development of morphogenic structures and rhizogenesis (Fig. 5). When cultivating callus
tissues of soybean in the light, we observed the formation of mixotrophic callus capable of partial
autotrophic nutrition (Fig. 6 A-D).
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Fig. 5. Prolonged effect of photoirradiation with selective RL (660 nm) and BL (450 nm) on
morphogenic reactions of Clark soybean callus with a short-day photoperiodic reaction when
cultivated on a morphogenic medium MS + 0.5 mg/l IAA + 0.5 mg/l BAP (Mzs, n=15);

Dark — no irradiation, cultivation in darkness

WL (white light) — no irradiation, cultivation in white light (full spectrum)

Note * — differences compared to the control are significant at p<0.05
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When calluses are cultivated under the action of WL without prior irradiation, a decrease in all studied
indicators of morphogenetic reactions is observed compared to the dark control. At the same time, the
prolonged action of BL stimulates the development of various types of morphogenesis, such as
hemogenesis and rhizogenesis, to the maximum extent, not only compared to the dark control, but also
compared to calluses cultivated only under WL. BL irradiation also activates all morphogenetic processes
in callus tissues, in particular, it significantly contributes to the enhancement of callus formation.

At the same time, the activation of the cryptochrome system, which is known to control the stages of
chlorophyll synthesis, stimulates the formation of bright green callus (Fig. 6D). According to the literature,
BL irradiation stimulates chlorophyll synthesis in callus tissues under in vitro conditions, as well as in plants
and under in vivo conditions (Liu, Van lersel, 2021; Xiaoying et al., 2022), indicating the similarity of plant
reactions in vivo and in vitro.

- . -!J

Fig. 6. Callus of Glycine max (L.) Merr. variety Clark after 30 days of cultivation on regeneration
medium MS + 0.5 mg/l IAA + 0.5 mg/l BAP under the following light conditions: A — darkness, B —
white light (WL, full spectrum), C — red light (RL 660 nm), D — blue light (BL 450 nm).

The prolonged action of RL promotes callus greening, although to a lesser extent than the action of
BL (Fig. 6C). It is known that one of the reactions of de-etiolation is the synthesis of chlorophyll, which is
regulated by the phytochrome system (Banas et al., 2024). The available results may serve as confirmation
of the similarity of plant reactions in vivo and in vitro to selective light irradiation, which increases the
significance of the callus model for photobiological studies.

Conclusions

Thus, the results of the study show that the activation of the phytochrome and cryptochrome systems
by RL and BL irradiation stimulates seed germination in a short-day soybean line. At the same time, BL
irradiation has a bactericidal effect and reduces seed infection.

Activation of the phytochrome system (RL) initiates de-etiolation, transition to photomorphogenesis,
inhibiting stem elongation and stimulating the accumulation of above-ground biomass, while BL irradiation
promotes root growth through intensification of vacuolisation and cell elongation in soybean seedlings in
the early stages of ontogenesis. The results also indicate the presence of organ-specific regulation of
soybean seedling growth responses depending on the irradiation spectrum, which is probably due to the
differentiated activity of photoreceptors in different organs.

Under in vitro conditions, callus tissue growth is inhibited by selective light irradiation, but a greater
effect is observed under the action of RL. Visually, callus tissues remain amorphous and waterlogged, with
mixotrophic areas forming only under BL, indicating the onset of chlorophyllogenesis.
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When callus tissues are cultivated without prior irradiation with selective light, the main
morphogenetic indicators, such as rhizogenesis, hemogenesis and callusogenesis, are reduced compared
to dark control and pre-irradiated variants. The prolonged effects of RL and BL are manifested as the
stimulation of various morphogenesis pathways of callus culture in vitro. RL irradiation stimulates callus
formation but does not cause differentiation, accompanied by minimal rhizogenesis and
chlorophyllogenesis, while BL irradiation stimulates rhizogenesis, chlorophyllogenesis, and the formation
of morphogenic structures.

The photomorphogenic reactions of seedlings and callus tissues of the short-day soybean line in in
vivo and in vitro conditions are similar, which increases the significance of the callus model for
photobiological studies.
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Perynsuia cenektuBHum cBitTnomMm mopcoreHeTu4HMUX peakuin Glycine max (L.)

Merr. 3a ymoB in vivo Ta in vitro
0.0. ABKceHTbEBA, €.[1. BatyeBa, M.O. ®eceHko

Po6oTta npucesveHa gocnigpkeHHI poTOMOPROPEHETUYHMX peakuin POCIMH Ha MOHOXPOMAaTWUYHE OMPOMIHEHHS B
ymoBax in vivo Ta in vitro. MeToto po6oTu 6yno AocnianT BNvMB ONpoOMiHEHHSA YepBOHUM (660 HM) Ta cuHim (450 HM)
CBITNOM Ha pboToMOpdhoreHe3 NPOPOCTKIB Ta KantCHOT KynbTypu MiHil coi KynbTypHoi (Glycine max (L.) Merr.) B ymoBax
in vivo Ta in vitro. JocnigpxeHHst npoBoamnucsa Ha 10-0060BMX NMPOPOCTKax Ta MEPBUHHINA KamtCHIN KynbTypi coi
KynbTypHoi (Glycine max (L.) Merr.) kopoTkogeHHoro copty Clark. AHanisyBanu npopocTaHHs Ta iHgiKOBaHICTb
HacCiHHS1, MPOBOAMMM aHani3 poCTOBUX MPOLIECIB, BU3HaAYaOUM NiHilHI po3mipy Ta Giomacy aocnigHWx NpopocTkiB in
Vivo, B KantoCHin KynbTypi 3@ yMOB in Vitro BU3Hayanu LWBWAKICTb POCTY, NPUPICT Ta NOKa3HMKN MOPEOreHeTU4YHnX
peakuin: kanntcoreHes, xnopodginoreHes, pusoreHes Ta HeKpo3. byno nokasaHo, LWo ONPOMiIHEHHS YEPBOHMM Ta CUHIM
CTUMYINIOE MPOPOCTAHHS HACIHHS, @ ONPOMIHEHHSI CUHIM CBITIIOM CMpUSE 3HWXEHHIO iH(ikoBaHOCTI npopocTkie. B
yMOBax in vivo ONPOMIHEHHS YE€PBOHMM CBITIIOM iHMOYE BMOOBXEHHSA OOCMiOXKyBaHWX MPOPOCTKIB, Y TOM Yac Komu
OMPOMIHEHHS CWHIM CBITIIOM CTMMYMIOE TMiHIMHWA PIiCT npopocTkiB. ONPOMIHEHHS CENEKTMBHMM CBITIIOM 060X
AOCNiAXXyBaHUX CMEKTPiB  CNpusSie  HakonmuueHHio 6Giomacu y npopoctkax. [Mpy ubOMy cnocTepiraeTbcs
opraHocneundivHiCTb peakLuii: onpoMiHEHHS1 YePBOHUM CBITNOM crnpsie 36inblUeHH0 BGiomack Hag3eMHol YacTuHK, a

Cepisi «Bbionorisy, Bun. 45, 2025
Series Biology, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



114 Pezynsuis cenekmusHuM cgimioM mopgho2eHemu4HUX peakuiti Glycine max (L.) Merr. 3a ymos in vivo ma in vitro

Regulation of morphogenetic reactions of Glycine max (L.) Merr. by selective light in vivo and in vitro

OMNPOMIHEHHSI CUHIM CBITIIOM — B OCHOBHOMY, KOPEHEBOI YacTUHW. B ymoBax KynbTypu in vitro npupicT nepsuHHOT
KantoCcHOI TKaHWHW ranbMyeTbCA nif 4Yac ONPOMIHEHHS YEpPBOHWMM | CWHIM CBITFIOM, MOPIBHAHO 3 Kanicamu,
KynbTvBOBaHUMU Y TeMpsBi Npy nepeHeceHHi focnigxXyBaHuX kantocis nig 6ine ceiTno, gocnigxysany NPOrioHroBaHi
edekTu. [NponoHroBaHnn eekT BNIMBY 4YepPBOHOIO Ta CUHBOTO CBITa BUPAXaETbCA Y ranbMyBaHHi YEPBOHWM CBITIIOM
NPUPOCTY KamntoCHOI TKaHWHW i BiACYTHOCTI BNAMBY CUHLOrO CBiTNa Ha POCTOBWM iHOEKC, MOPIBHAHO 3 KOHTPOMEM.
OnNpOMiHEHHS CMHIM CBITIIOM TaKOX CTUMYIIOE MPOSIB Pi3HUX LUMAXIB MOPOreHesy KarntocHOI KynbTypu B ymoBax in
vitro. CrnocTepiraeTbca 0QHOTUMOBICTb peakLiii MPOPOCTKIB Ta KantoCHOT KyNbTypyU KOPOTKOAEHHOI MiHii COT KynbTypHOI
B YMOBaX KyrnbTypW in vivo Ta in vitro.

KniouoBi cnoBa: gomobiomexHornoeis, ¢omomopgpoeeHe3 in vitro, ghomopeyenmopu, cerekmusHe ceimirio,
Glycin max (L.) Merr., npopocmku, Kanoc
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Evaluation of antifungal activity of “green” Solidago canadensis extracts
H.V. Yavorska, N.M. Vorobets

The flowering aerial parts of the local invasive Solidago canadensis were collected in the vicinity of Lviv (Western
Ukraine) during flowering in July and August 2024, leaves and inflorescences were separated and dried. Total
polyphenols from crushed raw materials were extracted with distilled water, 20 %, 60 %, and 96 % aquatic ethanol
solution under reflux condition and maceration. The content of total polyphenols in extracts was determined with a
Folin—Ciocalteu reagent and with gallic acid as standard by spectrophotometric method. The strains of unicellular fungi
have been used from the Microbial Culture Collection of Ivan Franko National University of Lviv, and method of diffusion
in agar for anticandidal investigation. The purpose of the work was to analyze the antifungal activity of green extracts
of leaves and inflorescences of S. canadensis, obtained by maceration and reflux methods. The most important results
were obtained for aquatic-ethanol extracts. For all extracts obtained from aerial parts of S. canadensis were find a high
content of total polyphenols (TPC): in leaves from 3.54+0.04 to 8.55+0.003 mgeg-1 of dry weight (DW) in gallic acid
equivalent (GAE) depend on extragent and method of extraction; in inflorescences extracts TPC ranged from 4.15 to
17.35 mgeg-1 DW in GAE. Leaf extracts prepared with agueous ethanol concentrations of 20%, 60% and 96% showed
a zone of growth inhibition (ZGR) of fungi of 7.3—28.0 mm. Extracts of infloresceces had antifungal activity against
investigated strains and diameter of ZGR ranged from 8.3 to 31.0 mm. Strong correlations have been found between
the ZGR of the fungi Kluyveromyces marxianus, Cutaneotrichosporon curvatus, Candida parapsilosis and the content
of polyphenols in the studied extracts. The activity of S. canadensis leaf and inflorescences extracts that we found will
contribute to further more detailed study of their properties as antifungal.
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Introduction

Antimicrobial resistance, which remains one of the greatest health threats in the 21st century, is the
leading cause of death worldwide. This problem is constantly increasing, as noted in a recent study,
highlighting the global burden of antibiotic resistance and the need for urgent action to overcome it (GBD
2021). Medicinal plants that contain a variety of biologically active substances can be a powerful source of
antimicrobial compounds with minimal toxicity and significant pharmacological effects. The genus Solidago
L. (Compositae: Asteraceae) includes about 140 species, which are distributed worldwide (Semple, Beck,
2021), particularly in Europe (Marksa et al., 2020). Some of them are considered native, some are invasive
or hybrids (Marksa et al., 2020). Several Solidago spp. are growing in Ukraine and use as medicinal
(Grodzinsky D.M., 1992; Nosal’, 1992). Recently, populations of the invasive species S. canadensis have
significantly increased in Ukraine (Dvirna, 2015; Ky3apin Ta iH., 2020). Simultaneously with the possible
negative impact of invasive species on the natural environment, in particular, displacement of local species,
etc. (EPPO Lists, 2023), such plants can become medicinal if complexes of substances with biological
activity are found in their composition.

Various groups of phenolic compounds, saponins, essential oils, monoterpenes and sesquiterpenes,
and tannins etc. have been reported in the raw materials of Solidago spp. (Apati et al., 2002; Wozniak et
al., 2018; Marksa et al., 2020; Poljuha et al., 2024; RadusSiené et al., 2024). Antibacterial and other types
of pharmacological activity of Solidago spp. are known (Mishra et al., 2010; Kotodziej et al., 2011; Krlzselyi
et al., 2021; Baglyas et al., 2022; Baglyas et al., 2023). The leaves and inflorescences of native, invasive,
and hybrid Solidago spp. have high antioxidant activity (Marksa et al., 2020), which usually contributes to
antimicrobial activity.
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Extracts from Solidago spp. roots inhibited the plant pathogenic fungi Fusarium avenaceum and
Bipolaris sorokiniana (Kriizselyi et al., 2021). In recent years, there has been a significant increase in fungal
diseases caused by the yeast-like fungi Candida (Mohamed et al., 2019). The crude aqueous extract of
S. virgaurea was a potent inhibitor of Candida albicans biofilm formation, preventing fungal adhesion to
surfaces and disrupting the extracellular matrix, although in vitro these extracts were not inhibitors of fungal
growth (Chevalier et al., 2019). Studies of the antifungal activity of plant extracts remain relevant and open
new prospects for their search among Solidago spp. The antifungal properties of agueous-ethanolic
extracts of S. canadensis have not been thoroughly studied.

The aim of this study was to prepare extracts and quantify the content of polyphenols in the leaves
and inflorescences of S. canadensis from wild populations in Western Ukraine, to study the antifungal
activity of these extracts, and to predict the importance of this plant material for possible use as a source
of antifungal activity. The object of the research was the antifungal properties of aqueous and aqueous-
ethanolic extracts from the leaves and inflorescences of S. canadensis L.

Material and Methods

Sample collection of Solidago canadensis was performed from wild populations in Lviv district,
Ukraine in 2024. The botanical identification of taxa was performed following to the morphological
description of Plant Identifier and voucher plant sample.

30-40 centimeter flowering tops were cut, dissected into inflorescences and leaves, and dried at
25 °C in the shade. Dried plants materials were then stored in paper bags until research. Dry inflorescences
and leaves were separately ground in a mechanical mill, sieved through a sieve with a diameter of 3 mm
and used to extracts preparation. The work used "green extraction", that is, solvents (extractants) were
used - water and aqueous ethanol (AE) of various concentrations, which are non-toxic and extract a wide
range of biologically active compounds, in particular of a phenolic nature. AE extracts of inflorescences and
leaves were prepared with 20%-, 60%- and 96% aqueous ethanol by the reflux method at 60-80 C for 30
min and by the maceration method in the dark at 25 C for 14 days. Extraction was carried out in accordance
with the requirements of the State Pharmacopoeia of Ukraine: (ratio of sample: extractant = 1:20 (mass,
g/volume, ml). After cooling or infusing, each extract was filtered through a paper filter. The extracts thus
obtained were used in the experiment. Extracts were prepared by methods in accordance with the
requirements of the State Pharmacopoeia of Ukraine (2015).

The total polyphenol content (TPC) in extracts was determined according to the method with Folin-
Ciocalteu reagent as described by Chew et al. (2011) and Yavorska et al. (2023). 1 ml of the test extract
was mixed with 1 ml of diluted Folin-Ciocalteu reagent (10 times); incubated at room temperature for 4 min.
Then 0.8 ml of 7.5% (w/v) sodium carbonate solution was added. All this was thoroughly mixed for 5 s and
stored in the dark at room temperature for 2 h. To measure the extinction, a ULAB 102UV (measuring range
190-1100 nm) was used and measured at a wavelength of 650 nm. A control sample was prepared
identically by replacing 1 ml of extract with 1 ml of bidistilled water.

The antifungal effect of the extracts was detected by diffusion into a dense medium, in which 0.2 ml
of aqueous and aqueous-ethanolic extract from the wells diffused into agar. Approximately 20 ml of nutrient
medium (Sabureau agar) was poured into sterile Petri dishes. After the medium solidified, the Petri dishes
were inoculated with prepared thick suspensions standardized to 0.5 McFarland. 4-5 wells with a diameter
of 6 mm were cut with a flamed drill, maximally spaced from each other. The dishes with extracts in the
wells were placed in a thermostat at a temperature of 28+1 °C for two days.

Two-day-old yeasts were used as test cultures: Kluyveromyces marxianus ATCC 4922 (formerly
Candida pseudotropicalis VKM Y-922), Cutaneotrichosporon curvatus ATCC 10567 (formerly Candida
curvata VKM Y-2230), C. parapsilosis ATCC 22019, Saitozyma flava ATCC 10656 (formerly Candida flavus
VKM Y-331), Papiliotrema laurentii ATCC18803 (formerly Cryptococcus laurentii VKM Y-743) from the
culture museum of the Department of Microbiology of the Ivan Franko National University of Lviv. Test
cultures of fungi were grown on glucose-peptone agar (Sabureau medium) for 48 h in a thermostat at a
temperature of 28+1 °C. After cultivation, the diameter of the zone of growth retardation (ZGR) was
measured with a ruler. Fluconazole (150 mg) and extractants (20%, 60%, 96% aqueous ethyl alcohol) were
used as controls. To assess antifungal activity, the criteria according to Cappelli et al. (2021) were used:
the diameter of the ZGR was up to 10 mm and the fungus was considered resistant to the extract; 11-12
mm — moderately sensitive; more than 13 mm — sensitive, more than 20 mm — highly sensitive.

Statistical analysis of the results was performed using the Microsoft Office Excel 2010 software
package. The statistical program: Jamovi 2.3.21 was used for correlation analysis of the obtained data. The
scales were consistent with the normal distribution. To test the hypothesis of the relationship between the
diameter of the ZGR and the content of TPC, Pearson's linear pairwise correlation was used. The
experiments were conducted in five replicates.

Cepisi «Bionorisiy, Bun. 45, 2025
Series “Biology”, issue 45, 2025 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



I". B. ABopcbka, H. M. Bopobeub 117
H. V. Yavorska, N. M. Vorobets

Results

The favorable pre-validation characteristics obtained by other authors confirmed that the
spectrophotometric procedure with Folin-Ciocalteu reagent is a valuable tool in the analysis of polyphenols
in plants (Grubesic¢ et al., 2005), the results of which are presented in Table 1.

Table 1. The content of total polyphenols in Solidago canadensis extracts, M+o, n=5

Plant Solvent, method of TPC, mg-g' DW
material extraction in gallic acid equivalent
Leaves 20% AE, M 4.13£0.34
60% AE, M 3.5410.04
96% E, M 4.67+0.58
Distilled H20, R -
20% AE, R 6.20£0.003
60% AE, R 8.08+0.63
96% E, R 8.55+0.003
Inflores- 20% AE, M 4.151£0.16
cences 60% AE, M 8.64+0.35
96% E, M 17.36+0.41
Distilled H20, R 6.56+0.35
20% AE, R 6.61+£2.71
60% AE, R 9.92+1.63
96% E, R 6.03+0.26

Note: AE — aqueous ethanol, E — ethanol; R — reflux method, M — method of maceration

The results showed the variety of TPC between different upground plant parts (leaves: up to
8.55+0.003 and inflorescences: up to 17.36+0.41 mg-g' DW in gallic acid equivalent). Both extraction
methods revealed significant differences in total phenolic content among the investigated species.
Comparing the two extraction methods, AE extracts showed significantly higher TPC values than water
extracts. Detected ranges of TPC are in agreement with some earlier studies, although with slight
quantitative differences.

Studies of the antifungal activity of extracts from the inflorescences and leaves against K.marxianus,
C. curvatus, C. parapsilosis, S. flava, and P. laurentii using the well method made it possible to establish
that these extracts differently inhibited the studied yeast cultures (Table 2).

Antifungal properties of extracts from the leaves in relation to the test cultures indicate that they mostly
suppress the indicated yeast cultures (Table 2).

Aqueous extracts from the leaves did not show any effect on the tested fungal cultures. And the
extracts made with 20- and 60-% AE from the leaves by the reflux method showed the least inhibitory effect
on the culture of P. laurentii (ZGR: 7.9 and 9.7 mm). Most of the tested extracts significantly affected the
tested fungal cultures, which was manifested by high ZGR values, sometimes more than 20.0 mm (Table
2). The tested fungal cultures were mostly sensitive to the investigated “green” extracts of S. canadensis
inflorescences (see Table 2).

Aqueous extracts had no inhibitory effect on the tested fungi.

Strong correlations (r=0.7) have been found between the ZGR of the fungi K. marxianus, C. curvatus,
C. parapsilosis and the content of polyphenols in the studied extracts (Table 3). No correlations were found
between the studied biologically active compounds and growth inhibition zones for S. flava and P. laurentii. A
highly reliable relationship was established between the phenolic compounds of S. canadensis leaf extracts:
60% reflux and 20% maceration, as well as flowers: 60% reflux and zones of growth inhibition of C. curvatus.
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Table 2. Effect of Solidago canadensis inflorescences and leaves extracts on fungi

Plant extract, ethanol Test cultures, diameter of growth retardation zone, mm
corcentaionnthe [ Kyvero- [ Cutare [ canciaa | satozyma | papitoroma
extraction method marxianus curvatus parapsilosis flava laurenti
Control, fluconazole 24.31£0.5 35.4+0.3 35.6+2.1 30.2¢1.2 35.0+1.3
Aqueous, R 8.7£0.5 6.2+0.3 9.110.3 7.7£0.5 6.810.2
AE 20, R 7.310.3
AE 60, R
[}
(0]
& E 96, R
(0]
|
AE 20, M
AE 60, M
E 96, M
Aqueous, R
AE 20, R 10.7£0.3
" s — I
§ AE 60, R 8.7+0.3 8.3+0.3
3
g E 96, R
2
£ AE 20, M 10.7+0.3
AE 60, M 7.3+0.2 10.7+0.3
E 96, M

Note: AE — aqueous ethanol, E — ethanol; R — reflux method, M — method of maceration; the table
grid where the extracts inhibited the test cultures are marked in color.

Applying a two-factor variance analysis to determine the share of the influence of extracts and
extraction methods, it was established (Fig. 1) that the ZGR of the studied yeast cultures are most
influenced by: when using 20% aqueous ethanol for the preparation of inflorescence extracts — the culture
itself (96.9%, p < 0.001), and leaf extracts — the culture (70.8); when using 60% aqueous ethanol for the
preparation of inflorescence and leaf extracts — the culture (60.8 and 56.4%, respectively); for 96% aqueous
ethanol extracts of inflorescences, the culture is important (61.0%), and for aqueous ethanol extracts of
leaves — the unaccounted factors (50.8%).

Thus, extracts from the leaves and inflorescences of S. canadensis made with aqueous-ethanol of
various concentration showed a high inhibitory effect on various fungi strains.

Discussion

Fungi often maintain symbiotic relationships with their hosts, but they can cause mucosal infections in
healthy individuals and systemic/life-threatening infections in immunocompromised individuals. Fungal
pathogenesis is a multifaceted process involving a variety of mechanisms and pathways. Candida spp. are
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Table 3. Results of correlation analysis of inhibition zone diameter with

canadensis leaf and inflorescence extracts (n=3, Pearson's r=0.7)

phenolic content in Solidago

Plant extract,
ethanol
concentration Cutaneo-
in the Kluyveromyces . Candida . Papiliotrema
. trichosporon o Saitozyma flava .
extractant marxianus p parapsilosis laurentii
in %, curvatus
extraction
method
20, R -0.866 X +0.866 X X
60, R -0.866 +1.000* X X X
[77]
|96, R +0.933 +0.629 X X X
(]
S 20,Mm X +1.000* X X X
60, M -0.693 +0.971 +0.971 X X
96,M | X -0.974 +0.956 X X
20, R +0.756 X X X X
8| 60,R | +1.000* X X X X
§loe,R | X X X X X
@20, M -0.500 X X X X
% 60, M +0.693 X +0.693 X X
~ | 96, M -0.995 X +0.585 X X
Note: X — there is no correlation, - — negative correlation, + — positive correlation; R — reflux method, M —
method of maceration; *p<0.001.
120
H Extract = Culture ®m Unaccounted factors
100
X
o 80
(@]
c kkk
(0]
=
€ 60
ks
[0) *kk
s 40
o
7]
20
0

Control

20% | 20% L

60% I

60% L

96% |

96% L

Figure 1. The share of influence of extracts and extraction methods on zones of yeast growth
retardation, %; | —inflorescences, L — leaves (*** — p < 0.001)
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facultative anaerobes, and therefore more often affect organs and tissues with a high oxygen content. Candida
pathogenicity is mediated by a number of virulence factors, the most important of which are adherence to
host surfaces, including medical devices, biofilm formation, and secretion of hydrolytic enzymes (eg,
proteases, phospholipases, and hemolysins) (Silva et al., 2012).

K. marxianus also known as C. kefir is a rarely documented fungal pathogen, mostly this is a
pathogen that appears in patients with malignant tumors (Dufresne et al., 2014).

C. parapsilosis often causes fungal bloodstream infections, especially in critically ill newborns and
immunocompromised individuals. Biofilm formation significantly increases the risk of infection during the
use of indwelling catheters and other medical devices, and also complicates treatment, as the cells in the
biofilm exhibit reduced sensitivity to antifungal drugs. The presence of a biofilm may be an important clinical
factor influencing the choice of further therapeutic strategy (Gémez-Molero et al., 2021).

The genus Cryptococcus is characterized by globular or elongated yeast-like cells, or blastoconidia,
which reproduce by budding (Kurtzman et al., 2011). The main pathogenic species are Cryptococcus
neoformans and C. gattii that cause opportunistic infection, especially in immunocompromised and groups
such as those with haematopoietic malignancy, solid transplant patients and therapy for rheumatoid arthritis
(Gibson, Johnston, 2015).

Cryptococcus albidus and Cryptococcus laurentii have also occasionally been implicated in human
infection. Several environmental and human isolate species of Cryptococcus have been identified to cause
invasive infections in humans, leading to high morbidity (Singh et al., 2017). Due to the limited number of
reported cases, there is no validated standard treatment for C. laurentii infection (Thompson et al., 2023 ).

The main therapeutic agents for the treatment of candidiasis are antifungal agents, although the
optimal therapy for some fungal illnesses has not been fully determined (Bush 2020). Increasing use of
broad-spectrum antibiotics, an ever-expanding range of immunosuppressive disease states and treatments
(e.g. for cancer and following solid organ transplantation), and advances in intensive care medicine have
led to rising incidence of invasive candidiasis over the past two decades (Murphy, Bicanic, 2021). An
increasing number of Candida species that are resistant to first line antifungal treatments (azoles or
echinocandins) are being identified (Pfaller et al., 2011; Castanheira et al., 2013), particularly in high
antifungal use settings thereby almost eliminating all current treatment options (Healey et al., 2016). Yeast
infections that are resistant to fluconazole and other synthetic antifungal agents require alternative
antifungal treatment. Natural products, both in the form of pure phytocompounds and standardized plant
extracts, provide unlimited opportunities for new pharmaceutical developers due to their unparalleled
chemical diversity (Mishra et al., 2020).

All aqueous-ethanolic extracts of leaves and inflorescences of S. canadensis prepared and studied
in this work had high anti-fungal activity against all tested fungi, although lower compared to the reference
antibiotic fluconazole.

There are few conducted research studies about the antifungal effect of the vegetal extract and EO
of S. canadensis, such as Elshafie et al. (2019), who reported that the essential oil (EO) of S. canadensis
showed promising antifungal activity against some post-harvest phytopathogenic fungi (Monilinia fructicola,
Botrytis cinerea, Aspergillus niger and Penicillium expansum).

The content of phenolic compounds in the leaves we found is comparable to that obtained by other
researchers (Deng et al., 2015).

Identifying antifungal properties in plants against these and other pathogenic yeasts remains a
critically important task. Yeast may be susceptible to varying degrees of exposure to the S. canadensis
extracts we investigated. And we attribute this to the BAS content, including phenolic compounds. The
observed results were supported by previous studies as the presence of phenols, flavonoids, in the leaf
and inflorescence of S. canadensis was reported by Wozniak et al. (2018). Crude AE extracts of S.
candensis were found to be rich in phenolic content, but correlative analysis suggests that there are other
groups of compounds, which significantly affect their antifungal activity.

Conclusions

Therefore, Solidago canadensis green extracts of leaves and inflorescences rich in polyphenolics
and, at all tested concentrations demonstrated promising in vitro antifungal activities against the majority of
tested yeasts. There have been discovered that the studied aqueous-ethanolic extracts of leaves and
inflorescences of S. canadensis affected the studied yeast cultures (ZGR: from 15.3 to 31.0 mm). Two-
factor analysis of variance was used to determine the proportions of the effects of extracts and extraction
methods on the zones of fungal growth inhibition. It was found that when using 20% aqueous-ethanol
extracts of inflorescences, the proportion of the effect of yeast cultures was 96.9% (p < 0.001). The
proportions of the effects of factors in the controls were statistically significant. Strong correlations were
found between the growth retardation zones of Kluyveromyces marxianus, Cutaneotrichosporon curvatus,
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Candida parapsilosis and the content of total polyphenols in the studied extracts. In general, the results of
studies on the effects of extracts of leaves and inflorescences of S. canadensis confirm their potential
antifungal effect.

It is obvious that further study of the sensitivity profiles of fungal strains to plant extracts can help in
establishing directions for studying their interaction and establishing further therapeutic recommendations.
The prevalence of S. canadensis, due to high allelopathic properties and seed productivity, provide a
significant raw material base for use. Using the studied potential of S. canadensis makes it an excellent
candidate for development in creating new antifungal drugs.
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OuiHKa NpoTUrpubKOBOI aKTUBHOCTI «3efleHUX» eKCTpakTiB Solidago canadensis
I'.B. flBopcbka, H.M. Bopobeub

KBiTyyi HagsemHi YacTuHu iHBasiiHOI pocnuHu Solidago canadensis 6ynu 3ibpaHi B okonuusx JlbBosa (3axigHa
YKkpaiHa) nig yac uBiTiHHA B NWMHi Ta ceprnHi 2024 poky, NMCTKM Ta CyuBiTTA Oynu BigoKpeMneHi Ta BUCyLUeHi. 3aranbHi
nonicdeHonu 3 noapibHeHOT CUPOBUHN eKCTparyBanu «3eneHnMmM» ekcTpareHTamm — AMCTUNBLOBAHOK BOAOHD, a TaKoX
20%-, 60%- Ta 96% BOAHO-ETAHOMBLHUMW PO3YMHAMM Mif, Yac HarpiBaHHA Ha HarpiBHWKY 3a YMOB KWMiHHA Ta METOL0M
MaLepauii. BMicT 3aranbHux nonidpeHoniB B eKCTpakTax BW3Havanu 3a [ornoMoroio peaktnBy doniHa—Yokanbtey
CNeKTpoOTOMETPUYHMM METOAOM Ta 3 BUKOPUCTAHHSIM ranoBoi KUCNOTH K cTaHAapTy. LLTaMmu ogHOKNITUHHKX rprbis
BMKOPUCTOBYBanNM 3 Konekwii MikpoOHux KynbTyp kadpenpu mikpobionorii JIbBiBCbKOro HauioHaNbHOro yHiBepcuTeTy
iMeHi |BaHa ®paHka, a OnA aHTUKAHAMOO3HOTO JOCHidAXeHHA — MeTod Andysii B arap. Metoio pobotm 6yno
aHanisyBaHHS aHTUrpMOKOBOI aKTUBHOCTI 3eNeHMX eKCTPAKTIB NUCTKIB i CyLBiTb S. canadensis, OTpUMaHnx MeTogamu
Mauepauii i pedntokcy. HanmBaxnuiwi pesynbtatu Oynu oTpumaHi Ansi BOAHO-€TaHOMbHUX €KCTpakTiB. [na BCix
€KCTpaKTiB, OTPMMaHWX 3 HaA3eMHOI YacTuHu S. canadensis, 6yno BUSBNEHO BUCOKWUIA 3aranbHUi BMIiCT nonicpeHonis
(3BIM): y nuctkax Big 3,54+0,04 no 8,55+0,003 mrer-1 cyxoi macu B nepepaxyHKy Ha rarnoBy KUCIOTY 3anexHo Bif
eKcTpareHTy Ta MeToAy eKCTpakuii; B ekcTpakTax cyusiTb 3Bl konueaBscs Big 4,15 go 17,35 mrer-1 cyxoi macu B
nepepaxyHKy Ha ranoBy KUCNOTY. EKCTpakTn nucTkiB, BArOTOBMEHi 3 BOAHMM eTaHonoM KoHueHTpauin 20%-, 60%- Ta
96% pemoHcTpyBanu giameTpu 30HM 3aTpumkm pocty (33P) gocnigkeHux rpnbis 7,3—-28,0 mm. EkcTpakTu cyuBiTh
Manu npoTUrpubkoBy aKTUBHICTb MPOTWM AOCHiZKXyBaHUX wTamis, a giametp 33P konueascsa Big 8,3 go 31,0 mm.
BusiBneHo cunbHi  KOpensuiiHi - 3B'A3kM MK 30HamMu  iHribyBaHHA  rpubiB  Kluyveromyces marxianus,
Cutaneotrichosporon curvatus, Candida parapsilosis Ta BMIiCTOM noniceHoniB y AOCMifKyBaHUX EKCTpaKkTax.
BusiBneHa HaMu aKTUBHICTb €KCTPaKTIB MUCTKIB Ta CyUBiTb S. canadensis cnpuaTMMe NoAanblUoMy AeTarnbHioMy
BMBYEHHIO iX BNAaCTUBOCTEN AK NPOTUrpnbKoBmx 3acobis.
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NMPABUNA ANA ABTOPIB
XypHany «BicHMk XapKiBCbKOro HaulioHanbHOro
yHiBepcuTeTy imeHi B. H. KapasiHa. Cepis «Bionoris»

Y XypHani nyGnikyloTbCs pe3ynbTaTh AOCMigKeHb 3a BCiMa HanpsiMkamu BionoriyHMX Hayk.
[o ny6nikauii npunmatoTbcsa:
— 3aKiH4YeHi opuriHanbHi poboTu, WO AOoCi Hiae He B1uaaBanucs;
— ONUCK opuriHanNbHNX MeTOAIB Ta Npunagis;
— TeopeTUYHi Ta ornNsgoBi CTaTTi;
— Matepianu Ta NoBiQOMMNEHHS NPO MOl HAYKOBOIO XUTTH;
— peueHsii Ha KHUn.
CraTTi OpYKYOTbCS YKPAIHCLKOI Ta aHIMiNCbKOK MOBaMMU.

TekcT ekcnepyMeHTanbHOI CTaTTi Mae cknagaTucs 3 HacTynHux poaainis: «Bctyny, «Metoamka»
(«OB’ekT Ta MeTOOM [OCNIMKEHHA»), «Pesynbtatn», «O6roBopeHHs» (Moxnueui o6’egHaHMIA
po3ain «Pe3ynbTtatn Ta 06roBopeHHs»), «lepenik nocnnaHb». TeKCTN cTaTen NOBUHHI By TN BUKOHaHI y
penakTtopi Ms Word 3 BukopuctaHHsaMm wpndTy Arial — 10 pt; ab3ay — 1 cM; MixXpsagkoBui iHTepBan —
OAWHAPHWUI; MNONSA: BEpXHE Ta HWXKHeE — 3,5 cm; niBe — 2,5 cm, npaBe — 2 cMm. TekcT cTaTTi
nounHaeTbea 3 iHaekcy YOK, gani 3aronosok (Arial — 12 pt), iHidiann Ta npissuwa asTopiB (Arial — 10
pt), MOBHIi Ha3BM HayKOBUX YCTaHOB, agpecu enektpoHHoi nowTwn (Arial — 9 pt). AHoTauis
PO3MiLLyETbCA Mif «Lankoto» cTtaTTi Moot opuriHany (Arial — 9 pt). IMig aHoTaui€eo opyKyeTbCSt CNNCOK
knoyoBux cnie (He Ginbwe 10). Jani gpykytoTbea aHoTauii (Arial — 9 pt) aHrnincLko i ykpaiHCbKO
MOBaMM pa3oM i3 TpPaHCKpUMUIAMKW NPi3BULL aBTOPIB, Nepeknagom Hassu poboTw i BignoBigHUMU
cnmckamu knyoBmx cniB. OBCAr KOXKHOMO 3 TPbOX pestome — He MeHL Hixk 1800 (hoHeTMYHMX CMMBONIB.
Tabnuui i pucyHKn po3milLytoTbCs y TeKCTi. Hassn Tabnuub i puCyHKiB Ta NPUMITKM OO HUX NOAAKTLCH
YKPaiHCbKOIO Ta aHMiNCbKOo MoBaMu. [ocnnaHHa Ha nitepaTypy Y TEKCTi NOAAITHECS Y KPYTINX AyXKax
i3 BKa3yBaHHSIM Mpi3BuLLa aBTopa Ta poky BuAaaHHs. CnMcoK BUKOPUCTaHMX axXeper ohopMITETLCA 3a
andasiTom (cnovaTKy — AxXepena Kupunuueto, NnoTiM — naTuHuLero), 6e3 Hymepallii.

BibniorpadiyHnint onuc oxepen Ta NocunaHb y TEKCTi BUKOHYETbCA BignosigHo Ao sumor MOH
YkpaiHn, 3okpema — ACTY 8302:2015, ane y BapiaHTi, HabnwkeHoMy fo Hopm cTunto APA (American
Psychological Association). Npu onuci apykoBaHoro mkepena 00OB’A3KOBO Crif 3a3HayvaTu Micue
BMAaHHs (MICTO), BUOAABHULUTBO, PiK BUAAHHS, 3aranbHy KifbKiCTb CTOPIHOK (Y NepiognyHUX BUOAHHAX —
CTOpiHKM cTaTTi). bibniorpadiynni onuc gxepen adrnincekoto mMoBoto (References) odopmnioeTbes
BignosigHo Ao Hopm ctuno APA (American Psychological Association). [xepena nicns cnosa
«References» po3TawwoByoTbCs 3a aHrnincbkum andasitoM, 6e3 Hymepauii. o nocunaHb 060B'A3K0BO
Tpeba pogasatu DOI, AKWo BiH NPUCBOEHUN.

MMicna posginy «[lepenik nocunaHb» y craTTi 060B'A3KOBO NoAalTbCA Aekrnapauii Npo BHECOK
aBTopiB, KoH®NIKT iHTepeciB Ta BUKOPUCTaHHSA LUTYYHOTO iHTENEKTY YKPaiHCbKOK Ta aHrMicbKOoK MOBaMM.

EnekTpoHHi Bepcii cTatem HaacunalTbCsa [0 pefakuii enekTpoHHol nowTtow. Pasom 3
eNeKTPOHHOI0 Bepcicld A0 pefakuii HagcunaeTbCcs ApykoBaHa Konisd, nignucaHa asTopamu. Ha
OKpeMil CTOpiHLi BKa3yloTb Mpi3BuLLa Ta iHilianu ycix aBTOpiB, MOBHI Ha3BM HayKOBWUX YCTaHOB Ta
NoOLITOBI aApecu yCcTaHOB, agpecu eneKkTPOHHOI NOLWWTKN aBTOPIB Ta NOCUMAHHA Ha iX npodini y mepexi
ORCID. Ls indhopmaLis HaBOAUTLCSA YKPATHCHKOK Ta aHrMiNnCbKOK MOBaMMU.

CratTq, 9ka HagxoAuTb OO0 pefakLuii, peecTpyeTbCa Ta HanpaBnseTbCAa OO peleH3eHTa, SKuin
nignucye ctatTio 0o ApyKy abo Bigxunse ii. Mpu HasiBHOCTI 3ayBaXkeHb CTaTTO MOBEPTAOTb aBTOpam
Anga goornpaoBaHHs.
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