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®dnopa 60opiB okonuub c. Npadcbke (BoBYaHCHLKMIN panoH, XapKiBCbKka 06n1acTb)
I.O. KasapiHoBa, O.B. Ckpsra, I'.M. BoHaapeHko

Y cTaTTi HaBegeHo pe3ynbTaTu AOCNimKeHHs dnopu Gopie niBoro Gepera p. CiBepcbkuit [JOHeUb B OKOMMLSIX
cc. Mpadpcbke, BepxHsa MucapiBka Ta CumoHiBka BoBuyaHChKoro panoHy XapkiBcbkoi o6racTi. BctaHoBneHo, Wwo dropa
TepuTopii gocnigpxeHHs HapaxoBye npuvHanMHi 120 BuAiB CyAMHHWUX pocnuvH i3 47 poaunH, 5 knacis Ta 4 sigainis.
MpoBigHumun y conopi € poauHu Asteraceae (22 Bugwn; 18,3%), Poaceae (13 Bugis; 10,8%), Caryophyllaceae (10 Bugis;
8,3%), Wo xapakTepHo Ans 6opie XapkiBcbkoi obnacTi. MNpuCyTHICTE Ha N'ATIN NO3MUiT Y CNeKTpi NpPoBiAHMX POAWH
Crassulaceae (5 BugiB; 4,2%) NOACHIOETLCA @HTPONOreHHUM BSIMBOM Ha POCIVHHWIA NOKPUB AOCHIAXKEHOI TepUTOPIi.
AHani3 ekonoriyHoi CTpyKTypu cpriopy 3a TpbOMa NPOBIgHNMM abioTUYHMMK hbakTopamMm (BOMOriCTb, TPOMHICTL I'PYHTIB,
OCBITNEHHS) BKasaB Ha TUMNOBI ANS AONUHHUX GopiB XapkiBCcbkoi 06nacTi ymoBM 3 nepeBakaHHAM Me30diTHUX Ta
cybme3sodiTHMx (84 Bnam; 70%), cemieBTpobHMX (64 BUawn; 52,9%) Ta cybrenioditHnx (88 Buais; 72,7%) rpyn pocnuH.
Y UeHOTUYHIN CTPYKTYpi chriopn 6opiB nposigHMMu BuaBunuch nicosa (38 suais; 31,4%) Ta pyaepanbHa (37 Buais;
30,6%) dpakuii onopu, TpeTo No3uuito 3anmatroTe ncamoditHi Buan (22 suam; 18,2%). 3HayHa yactmHa Byp’sHiB y
cknagi cnopu NosICHIETLCA NpouecoM ypbaHisauii. PpakuinHuin aHania dnopu Bka3aB Ha NepeBaXXaHHS NPUPOLHUX
BuaiB (90; 75%), cepen skux Binblly 4acTuHy cknagatroTb anoditn (47; 39,2%), NnpMcTocOBaHi 4O 3pOCTaHHsS Ha
nopyLueHux adinsHkax. AaseHTuBHa dpakuis dnopu Hapaxosye 30 BuAiB (25%), cepen SKnX nepeBaxatoTb KeHOMITH
Ta KceHoiTn. BuasneHo nokaniteTv Tpbox pigkicHux suais (Dryopteris carthusiana (Vill.) H.P. Fuch, Jurinea cyanoides
(L.) Rchb. Ta Viburnum opulus (L.) Opiz.), Wo BKa3ye Ha CO30MOrivHy LiHHICTb TepuTopii gocnigKeHHs. PospaxoBaHuii
iHOeKC cuHaHTponisauii dpnopwu (64,5%) AOCUTL BUCOKMI 3a paxyHOK pyAepanbHWX BUAIB, LLIO MPUCTOCYBanuCb OO
nopyLUeHnX MicLe3pocTaHb. [ocnigpkeHi AONMHHI 60pu 3a3HaloTb aHTPOMIYHOTO TUCKY 3 BOKYy OGnU3bKMX OO0 HUX
noceneHb, BHACNIQOK 3aCMiYEHHs!, pyboK, Lo Npu3BOAMTb A0 36igHEHHSA briopy Ta NOLIMPEHHSA YYXOPIAHWMX BUAIB
POCIVH, TOMY BOHV NOTPEeOYOTh NoAanbLUMX MOHITOPUHIOBUX AOCHIAXEHD.

KnrouoBi cnoBa: ¢pimopizHomaHimms donuHHUXx 6opie, cmpykmypHul aHani3 ¢briopu, adeeHmueHi 8udu POCIUH,
Xapkigcbka obnacme.

LHumyeaHHsi: KasapiHosa I".O., Ckpsiea O.B., boHOapeHko .M. ®nopa b6opie okonuypk c. paghcbke (BosuyaHcbkuli
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BcTtyn

BaxnueBum 3aBgoaHHAM  OOTaHiYHMX  JOcCnifpkeHb € iHBeHTapusauis ¢nopu npupogHuX,
HaMiBNpMpPOOHNX Ta LUTYYHUX eKocucTeM. BCTaHOBNEHHSA BMAOBOrO Pi3HOMAHITTS € MepLUUM BaXITMBUM
KPOKOM 1151 BUSIBNIEHHS Ta 30€epeXXeHHS LiHHMX (iTOLLEHO3IB, L0 00YMOBIIIOE aKTyanbHICTb (PNIOPUCTUHHMX
JocnigpxkeHs. JlicoBi ekocucTemMn € JOCUTL BpasnNUBUMK A0 BTPYYaHHS Ta 3MiH nig BAMBOM rocnofapcbKoi
DiSNbHOCTI NogMHW. BOHN MOXYTb Nerko 3mMiHBaTUCh Ta CNOTBOPIOBATUCH BHACHIOOK HEKOHTPOSTbOBAHNX
pyOOK, HeNpaBuUITbHOrO BEAEHHS JTICOBOro rocnofapcTaa, HaaMipHOT pekpeauii Ta nicoBux noxex. OgHMMu
3 HanbinbLW nowmMpeHnx TUMIB fnicy y NicocTenoBin Ta cTenoBi 30Hax JliBobepexHoi YkpaiHn € 6opwu 3i
COCHM 3BUYaNHOI. MepeBaXHO Le WTYYHi HacamKeHHs, NpoTe 3aBAskyn 0COBNMBOCTAM iX pO3TallyBaHHA
B3[0BX BEJIMKMX i MaInuMX PiYOK BOHN MatoTb BaXK/IMBE 3HAYEHHS SIK EKOKOPUOO0PW, SKi MOEOHYOTb MPUPOLHI
TepuTopii, € LeHTpaMu BiOpPiI3HOMAHITTS, MICLSIMIN 3POCTaHHS PiAKICHUX BUAIB.

© Kazarinova H.O., Skryaga O.V., Bondarenko G.M., 2021 @ ®




I".O. KazapiHoBa, O.B. Ckpsra, .M. BoHaapeHko “
H.O. Kazarinova, O.V. Skryaga, G.M. Bondarenko

3acHOBHMKOM po3BefeHHS niciB Ha TepuTopii CxigHoi Ykpainu 6ys B.€. Npadd (AranoHos, 2011).
Mepui 3axoam i3 nicopo3BeaeHHs Ha niwaHiv Tepaci Cisepcbkoro [iHuUg B Mexax XapkiBcbkoi obnacTi 6ynum
posnovaTi |.A. [aHineBcbkum, skmi ctBopmB 70 ra COCHoBOro nicy Henoganik Big M. 3miesa, B.H.
KapasiHum Ta iHWuMmKn gisyamm Hayku Ta nomiwmkamm (Kotos, 1927). IcTopia po3BuTky oropmucTUYHMX
AocrigKeHb COCHOBUX ficiB B AonuHi p. CiBepcbkuii [loHeLb BKNOYaE TpU eTanu: nepLunin (gpyra nonosunHa
XVII — 1917 p.), gpyrun (1917 — 1965 pp.) Ta TpeTin (1965 p. — potenep) (Apoubka, 2013). Mepuui
noBHomacLUTabHi gocnigkeHHs ropu TepuTopil CydacHOT XapkiBCbKoi obnacTi HanexaTtb Takum BigoMuUM
boTaHikam sk B.M. YepHses, K. MopHuubknia, I.1. Wupses, B.1. Tanies (MepHsieB, 1859; MNopHuukui, 1873;
LWvpsieB, 1913; Tanues, 1913). Baxnueuii BHECOK Y AOCNIfKeHHsT doriopn BoB4YaHCLKOro panoHy 3pobue
K.O. YrpuHcbkun, sikuim onybnikyBaB CnNMCOK PiaKiCHMX BuAiB pocnuH BoBuaHcbkoro yisgy (YrpuHckui,
1918). 3okpema, BiH HaBoauB ansa 6opiB Eriophorum vaginatum L., BUA, SKkuin Hapasi € BKpan pigKicHUM
ansa XapkiBcbkoi obnacTi. [Apyruin eTan xapaktepuayeTbes OCHiIIKEHHAMN (PrOPUCTUYHOIO Pi3HOMAHITTA
XapkiBCcbKoi 0bnacTi B LinOMy Ta NUTAHHAM eHAEMi3My Ta PenikTOBOCTi OKPEMMUX KOMMIEKCIB JONUHK P.
Cisepcbkuii [loHeub. HaibinbLumnm BHeCOK y AoCnimKeHHs DiTOPI3HOMAHITTS perioHy 3po0unun Taki BYEHI 5K
M.B. Knokos ta M.I. KotoB (Knokis, 1924; KotoBs, 1927). OgHak okpemoi yBaru npuctenosum bopam y uen
yac He Oyno npvaineHo, ToMy gaHunx BKpan mano. OcTaHHii eTan ropuCTUYHMX JOCTiIKEHb PO3MOYaBCH
i3 Apyroi nonoBmHM XX CT. i NPOAOBXYETbCA AoTenep. Hanbinbwnii BHECOK Yy JOCHIOKEHHSA NPUPOLAHMX
Komnnekcis gonuHu p. Cisepcbknin [loHeub 3pobunu J1.M. Mopenosa Tta €.[1. EpMoneHko, sKi NPUCBATUNN
HWU3Ky Npaub MUTaHHAM ITOPI3HOMAHITTS Ta OXOPOHU ekocuctem gonuHu p. CiBepcbkun [JoHeub Ta NOro
nputok (EpmoneHko, Mopenoea, 1977; Nopenoa, 1986; Nopenosa, 1987; lNopenosa, [Opynesa, 1987;
Epmonenko, 1992; Nopenosa, TeepeHTuHoBa, 1992). CyyacHi gocnigxeHHss 60poBMX KOMMNEKCIB PErioHy
MaloTb (bparmeHTapHuin xapaktep (Ffamynsa n ap., 2011; bespogHosa, 2014).

MowwnpeHHs 6GopiB nimiTOBaHe KoMMMekcoM edadiyHMx YMOB, SIKi (POPMYIOTbCA BHacCnigoK
DiSANbHOCTI pivoK, BMHOCY NICKOBMX BigknageHb. 3 ogHOro GOKy COCHOBI nicu OOMeXeHi 3annaBHUMM
nlykamu, 3 iHLWOro — MilaHnMm cTenamu. Y HanpsIMKy 3 NiBHOYI Ha niBAeHb 6opy B foNuHi pivkn CiBepcbkui
[oHelb NOCTYNOBO CTalOTh LUMPLUIMMU, WO MOB’A3aHO i3 36iNbLUEHHAM iHTEHCMBHOCTI antoBianbHUX
npoLeciB HWXKYe 3a Tevielo Ta 30iMblIEeHHsM MroLy, Apyroi Tepacu pidku (CanteikoB, 2014). OocnimkeHi
DOiNsTHKN COCHOBWX NICiB MatoTh LUTYYHE MOXOKEHHS i BiAHOCATLCA A0 CyXuX npuctenoBux bopis, abo x
cyxoctenoux 6opie (M’'skywko, 1975).

Ony6nikoBaHi aHOTOBaHi CMMCKM BUAIB POCIMH COCHOBMX fiCiB MalTb 3aranbHO perioHanbHUi
MacwTab, 3a SKMMUM MOXHa OMNoCepeaKoBaHO OUIHUTM (ONOpUCTMYHMI cknag bopiB B mMexax obnacTi
(FTopenoea, AnexuH, 2002; Mamynsa n gap., 2011; Apoubka, 2013). ToMy ONOBHEHHSA BXE iCHYOUUX AaHUX
€ BaXJIMBMM eTarnoM [ BCTAHOBMEHHSI poni 6opiB y bopMyBaHHI pOCIMHHOIO NokpmBy obnacTi. Tomy
MeTa Uiei poboTK — BCTaHOBUTK cknag dnopu 6opie Ha niBoMy 6epesi p. CiBepcbkuii [JoHeub (Okonuui c.
Mpadbcbke, BepxHsa lMucapika Ta CuMoHiBka BoB4YaHCLKOro panioHy XapkiBCbkoi obnacTi) Ta npoBecTtu
aHanis il CTpyKTypu.

MaTepianu Ta meToaun AocnigKeHHs

MonboBi gocnigxeHHss 6ynu npoBegeHi y 2020-2021 pp. Mig yac ekcneauuinHux Bui3giB Gynu
obCcTexeHi OinsiHKM COCHOBOrO flicy Ha nisomy 6epesi p. Cisepcbkuii [loHeus B okonuusx c. I'padocbke,
c. Bepxns Nucapiska Ta c. CumoHiska BoByaHcbkoro panoHy Xapkiscbkoi obnacrti. [lo cknagy dpnopu 6ynm
BKITHOYEHI BCi CNOHTaHHO 3pOCTatoYi BUAN CYONUHHUX POCIVH, WO TPannanncs Ha Teputopii OCNIMKEHHS.
MaTepianammn [JocnimxkeHHss cnyryBanvM ¢ropuCTUYHI onucK, 30ip sIKMx NpOBOAMBCA MapLUpYTHO-
ekcneaumuiiium metogom (A6aynoesa, Conomaxa, 2011). MapLpyT gocnigXeHHs cknae npmbnuaHo 12,5
KM. 3anuc Tpeky 3fifcHoBaBcA 3a gonomoro MobGinbHoro npunagy Geo Tracker. lNpoBoaunocs
doTorpadyBaHHsa BuaiB Ta 30ip repbapHux 3paskiB. 3a pesynbTaTtamu MONMbOBMX OOCHIMKEHb Ta 3
BUKOPUCTaHHSAM repbapHux MatepianiB HaykoBoro repbapito XapkiBCbKOro HaLjiOHanbHOro YHiBEpPCUTETY
imeHi B. H. KapasiHa (CWU) 6yno cknageHo aHOTOBaHWUM CMUCOK BUAIB CYAUHHUX POCINH, KU HaBOAUMO
y cTaTTi.

3a gaHumun nicoBoro BnopsiakyBaHHA PybixaHcbkoro nicHuuyTtBa [N «BoBuaHcbkmi J1M», Ginbwa
YacTMHa nnoLWi JOChiAXYBaHUX HacagXeHb COCHW 3BUMYAMHOI HanexuTb [0 KaTteropil 3iMKHYTUX
cepenHbOoBIKOBUX KynbTyp (Bik cknagae ~ 70 pokis). CepeaHsa BUCOTa AepeB Bapitoe B Mexax 22-32 M, a
OiameTp ixHix cToBOypiB Ha BUCOTI 1,2 M cknagae 6nmsbko 30-35 cMm. LUinbHICTL HacagXeHb CTaHOBUTb
npmbnuaHo 400-650 pepes/ra. MMignicok maike BiOCYTHIN, NpeACTaBneHWn NEPEBaXHO MOOANHOKMMU
yarapHukamu Sambucus racemosa L., S. nigra L., Berberis vulgaris L., Salix cinerea L. Ta iH. Cepef
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NpeacTaBHMKIB APYroro AepeBHOro Apycy 3pocTaloTb Robinia pseudoacacia L., Sorbus aucuparia L., Acer
negundo L., Quercus robur L. TpaB'sHUA HpyCc pO3pigKeHUN, OOHaK pPi3HOMaHITHWIA 3a CBOE
BEPTMKAIIbHOK CTPYKTYPOI Ta BMAOBUM CKNagoOM Yy Pi3HMX YacTuHax gocnimkyBaHoro 6opy. Ha ysniccsix
HepigKo TPannsATbCs BUCOKOTPABHI YrpyrnoBaHHS i3 JOMiHYBaHHSIM NEPEBAXHO NMpPenCTaBHUKIB pOaNHU
3nakosi (Calamagrostis epigeios (L.) Roth.), a Takox pygepanbHi yrpynoBaHHsi i3 JOMiHYBaHHSA POCAVH i3
LUMPOKOK aMnfiTyAoK €eKOoMoriYHoi TonepaHTHocTi. [lig nonorom nicy 3gebinblioro ¢opmMyeTbeA
PO3PIMKEHNN TPaB’'stHUM MOKPUB i3 LOMiHYBaHHSIM MNOB3Y4YMX, CMaHKMX Ta HU3bKMX TpaBs. [liactunka
npeacTaBneHa nepeBaXHO CyxOl XBOEH i Ti TOBLUMHA piako nepesuye 2 cM. [yMycoBui Wwap rpyHTy
noraHo PO3BUHEHUI | POPMYETBLCS B MiCUSIX, € I'PYHT He NifgaeTbCs PisHUM TUnam eposii — Ha NPODKAXMX
YaTUHaxX, Ha 3axMCHWX CMyrax, Ha BUpyOkax, Ha nepekaTax rymycoBuW Lwwap BiacyTHin. Micuamu, Ha
HEBENVKMX nowax (4o 5 M?), TpannseTbCst MOXOBO-NULLIANHUKOBUIA NMOKPUB, Y (DOPMYBaHHI IKOTO OCHOBHY
ponb BigirpatoTb NpeactaBHuMkK poaiB Dicranum sp. Ta Cladonia sp. BignoBigHo.

[na BusiBneHHa ocobnuBocten drnopu Gopie Oyno nNpoBeAeHO ii CTPYKTYPHUIM aHanis. AHanis
CUCTEMATUYHOI CTPYKTYpPU 34iNcHEHO 3a MetoamyHumm nigxogammu O.l. TornimayoBa (Tonmaues, 1974).
EkonoriuHnii aHanis ¢nopu npoBOAMBCS 3a TpbOMa MPOBIAHUMM E€KONOTiYHUMK hakTopamm (3ararnbHa
BOJIOTICTb Ta CONIbOBUN PEXUM I'PYHTY, CBITIIOBUIA PEXMM) 3 BAKOPUCTAHHAM ekonoriyHmx wkan A.I1. Oigyxa
(Didukh, 2011). CosonoriyHni aHani3 nopv nposedeHnn 3a YepBoHOO kKHUroto Ykpainu (YepBoHa kHura,
2009) Ta odiuiiHum nepenikom perioHanbHO pigKiCHUX pocnuH XapkiBCcbkoi obnacti (AHOpiEHKo,
Meperpum, 2012). MNMpuHanexHicTb BUAIB A0 agBEHTUBHOI bpakuil dnopn BM3Hayanacs 3a HasBHUMU
ny6nikadismn (OeupHa, 2013; Protopopova, Shevera, 2014; Zvyagintseva, 2015), cMHaHTpONHICTb — 3a
B.B. MNpoTtononosoto (MpoTononosa, 1991), knacudikauis cuHaHTponHux Bugis — 3a A. KopHacem (Kornas,
1968). Takox Hamu ByB po3paxoBaHMW iHOEKC cuHaHTponidadii dropw (IS) gocnigxeHoi Teputopii 3a
dopmynoto (Kornas, 1968):

Ap+An
[S= —— x100%
Sp+ An

’

e IS — ingekc cnHaHTponisauii dpnopu; Ap — anoditi; An — aHTponodiTn; Sp — cnoHTaHodITK.

ArpoueHoau

' 3oHa manonoeepxoeoi 3abygoeu |
KeapTaneHa npocika

0 Cisepcokmii loHeus

—— BopoimMu

I Nepessonoxeti bioTonn

[ | Bupy6rm

Il fi6posa

I CocHoswit 6ip

[] Tpas'sHucTi ueroan

Puc. 1. KapTocxema TepuTtopii gocnigxkeHHA
Fig. 1. The map of the study area

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University ISSN 2075-5457 (print), ISSN 2220-9697 (online)



I".O. KazapiHoBa, O.B. Ckpsra, .M. BoHaapeHko
H.O. Kazarinova, O.V. Skryaga, G.M. Bondarenko

HomeHknaTtypa TakcoHiB HaBefeHa 3a «Vascular plants of Ukraine: A nomenclatural checklist»
(Mosyakin, Fedoronchuk, 1999). ¥ nporpami QGIS 6yna ctBopeHa KapToCxeMa POCIIMHHOIO MOKPUBY
MiCLIEBOCTI, Y SAKi NpoBOAMNUCS OOCHIMKEHHA. Ha 3aranbHy KapToCXeMy HaHeceHO MapLupyT, 3a SKUM
34incHIoBanocsa obecTexeHHst Teputopii (puc. 1).

Pe3ynbtatn pocniaxeHb Ta iXx 06roBopeHHs

3a pesynbTaTamu NpoBEeAEHOro JOCHiIKEHHSA 6yno BCTAHOBMEHO, LWO ¢hriopa 60opiB B OKONULSX Cin
Npadceke, BepxHsa Mucapiska Ta CuMoHiBKka npeactasneHa npuHaimMHi 120 BuaamMu CyaMHHUX POCIUH i3
47 poawuH, gki BigHocATbCA A0 4 Bigainis: Equisetophyta, Polypodiophyta, Pinophyta Ta Magnoliophyta.
MepeBaxHa GinbLUiCTb BUAIB HANEXuTb 4O KBITKOBMX pocnuH (117; 97,5%), iHWi Bigginu npencraeneHi
ogHum Buaom. Cepen Hux 101 Bug pocnuH (84,2%) BigHocaTeest oo knacy Magnoliopsida i nvuwe 16
(13,3%) — po knacy Liliopsida. CuctematvyHuin aHania nokasae, WO Y CMeKTpi MpPOBIAHUX POAWH
nepesaxatoTb Asteraceae — 22 snam (18,3%), Poaceae — 13 Buais (10,8%), Caryophyllaceae — 10 Bugis
(8,3%), Fabaceae — 6 BugiB (5,0%), Crassulaceae — 5 Bugis (4,2%), Brassicaceae, Rosaceae,
Scrophulariaceae — no 4 sBugnm (3,3%), Aceraceae, Caprifoliaceae Ta Lamiaceae — no 3 Bugn (2,5%). IHwwi
pOOVHU NpeacTaBreHi AgBoma abo ogHMM BMAOM i 3arariom HapaxoByloTb 36,0% Big 3aranbHoi dnopu
pocnigmxkeHol gingHku (tabn. 1).

Tabnuusa 1. CnekTp npoBigHUX poauvH cdnopu 6opis c. MNpadcbke
Table 1. Spectrum of main families of the flora of pine forests of Grafske village

Yncno Buais Yncno pogis
PoanHa = .
abcontoTHE 3HAYEHHS % | peviTMHroBe Micle | abcontoTHE 3HAaYEeHHS %
Asteraceae 22 18,3 I 17 16,8
Poaceae 13 10,8 Il 11 10,9
Caryophyllaceae 10 8,3 I 8 7.9
Fabaceae 6 5 v 6 59
Crassulaceae 5 4,2 \Y 3 29
Brassicaceae 4 3,3 VI 4 3,9
Rosaceae 4 3,3 VI 4 3,9
Scrophulariaceae 4 3,3 VI 2 1,9
Aceraceae 3 2,5 VI 1 0,9
Caprifoliaceae 3 2,5 Vi 2 1,9
Lamiaceae 3 2,5 VI 3 2,9
[HWi 43 36,0 - 40 39,6

KinbkicHe nepeBaXaHHA NpeACTaBHUKIB NepenivyeHnx poauH € TMnosuM Ans dpnopu MonapkTMyHoro
dnopuctmdHoro uapctea (Tonmaves, 1974) i, 3okpema, 6opiB XapkiBcbkoi obnacti (EpmoneHko, 1992;
Mamynsa n gp., 2011; bespogHosa, 2014). NpoTe HaaBHICTL poanHn Crassulaceae cepepf NPOBIOHUX He €
TUMOBOI PUCOIO | MOXKE BKa3dyBaTU sIK Ha 3HAYHY KcepodiTizaLito, Tak i Ha aHTponoreHHy TpaHcopmaLlito
dnopu. JocnigpkysaHuii 6ip 3 ycix 60KIB OTOMEHMI cenamu, Ae € KnagosuLa. [leski npeacTaBHUKU POOUHN
ToBcTonucTi (Sedum rupestre L., Sedum spurium M. Bieb.) 4yacTo BUKOPUCTOBYHOTBECA A1 O3€MEHEHHS
KnagoBuLy, 4yepes3 iX HeBMOarnueiCTb 0O YMOB HaBKOIULIHBOIO cepefoBuvlla Ta OOrMsdy 3a HUMM.
BiporigHo, 3BigTX BOHM NOTpanunu Ha AOCNiAXyBaHy TEPUTOPILO.

AHani3 ekonoriyHoi CTpyKTypu chropm NnpoBeAeHO 3a TpboMa abioTUYHMMK hakTopaMu; BOJIONCTb
I'PYHTY, CONbOBUM pPEXUM TPYHTY, CBITIOBUM pexunm. 3a pesynbTatamu rirpoMOpdivHOro aHarnisy
BCTaAHOBMEHO, WO Yy dnopi Gopie B okonuudax c. padcbke npeacTaBneHi 6 eKkonoridyHux rpyn no
BiJHOLLEHHIO OO0 CTYNeHs 3BOMOXEHHs r'pyHTy. Hambinbworw € rpyna mesodiTiB, sika Hanivyye 43 Buaum
(35,5%), Ha gpyromy micui cybmesoditn - 41 Bua (33,9%). Taka cTpykTypa rirpoMopd BKasye Ha pexum
NMOMIPHOrO 3BONIOXEHHSI TEPUTOPIi 3a paxyHOK aTMOcepHUX onagis, a 3aranbHa NPoayKTUBHa Bonora
I'pyHTY konuBaeTbesa B Mexax Wnp = 55 100 mm (Didukh, 2011). Takox Ha ginsHui npeacTasBneHi rpyna
cybkcepodiTiB Ta rirpome3odiTiB, ski BkntovaoTb 16 BuaiB (13,2%) i 15 suais (12,4%) BignosigHo. o
OZIHOMY BWY HapaxoBYyKOTb rpynu neprirpodiTiB Ta rirpoditis (puc. 2). Jo nepwuunx BigHocutbea Salix
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cinerea L., sika TpannsieTbcsa Ha BUpybkax pa3om i3 MmonoammMmu cagxkaHuamm Pinus sylvestris L. [lo gpyrmx —
Solanum dulcamara L., w0 NOOANHOKO TpaNfSABCS Ha JiCOBMX AinsiHKax, 34e06inbLoro y3aoBx CTEXOK.

Taknm 4nHOM, egacdbivHi yMOBWU TEpPUTOPIi AOCNIAKEHHS XapakTepusytoTbCsl MOMIPHUM CTyNeHeMm
3BOJTOXXEHHS, OAHAK MOAEKYAN TSXKiOTb A0 OinbLu cyxunx abo GinbLu BOMOrMX yMOB, Ha LLIO BKa3yloTb Mamke
OofHaKoBa KiNbKiCTb BMAIB cybkcepodiTiB Ta rirpome3odiTis BignoBigHO. HasBHICTL uMX rpyn Moxe
BKa3yBaTu Ha 0CODNMBOCTI penbedy, SKi BNNMBaKTb HA PO3MOAiN BONOrY Ha TepuTopiil 4ocnigxeHoro dopy.
OpaHak 3a HasBHMMMU fiTepaTypHMMM SJaHUMKM TakMI pO3Noain rpyn rirpomopd € Linkom Tunosum ans 6opis
XapkiBcbkoi obnacTi (Epmonenko, 1977; Mamyns v gp., 2011; BespogHoea, 2014).
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Puc. 2. TirpomopdiyHa cTpykTypa cdonopm 60opiB c. M'padcbke
Fig. 2. Hygromorphic structure of the flora of pine forests of Grafske village
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Puc. 3. TpodomopdhiuHa cTpykTypa chnopwm 6opiB c. Mpaccbke
Fig. 3. Trophomorphic structure of the flora of pine forests of Grafske village

AHani3 cnopu 3a COMbOBMM PEXUMOM I'PYHTY MOKa3aB HasBHICTb B 1i cknagi npeacTtaBHUKIB S
eKonoriyHux rpyn. binbLue nonoBuHM 3 HKX, a came 64 Buau (52,9%) — cemieBTpodu — poCnnHU aganToBaHi
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[0 I'pyHTIB i3 BMiCTOM coneit B Mexax 150-200 mr/n ta BMictom HCO?® B Mexax 4-16 mr/100r (Didukh,
2011). Opyroto 3a KiNbKIiCTIO BUAiB EKOrPynoto € Me3oTpodu, Skux Hanivyetbca 27 Bugis (22,3 %). EBTpodn
HapaxoByloTb 21 Bug (17,4 %). 13 114 Bugis, 3adikcoBaHUX B COCHOBOMY fliCi B okonuusax c. ['padceke, 4
Buam (3,3 %) (Artemisia austriaca Jacq., Elytrigia intermedia (Host) Nevski, Gypsophila paniculata L. Ta
Partehnocissus inserta (Kerner) Fritsch) BigHocaTbCst fo rpynu cyGrnikotpodis. Jinwe oaunH Bug, Portulaca
oleracea L. BigHOCUTbCA 00 rpynu cemionirotpodis (puc. 3). Takuii po3noain BuaiB Ha eKOMOriYHi rpynu €
TMnosum Ansa 6opis Xapkiscbkoi obnacti (Epmonexko, 1977; bespogHosa, 2014).

AHania pocnigpkyBaHo! dhnopu 3a BiOHOLEHHAM POCMMH O PEXMMY OCBITNEHHSA Mokasas, Lo
©nm3bko Tpbox YBepTen Bugie (88 Buais — 72,7%) € cybrenioditamu. Lis rpyna pocnuH Hagae nepesary
[obpe OCBITNEHMM LinsiHKaM, siKi XapaKTepHi ANs CBITNIMX XBOWHUX NICIB Ta HMXKHIX SPYCIiB TpaB SHUCTUX
diToueHosiB. [lpyra 3a KinbKiCTio rpyna — remicumoditu, sika Hanivye 19 Bugis (15,7%). BoHn agantoBaHi
0o nobpe 3aTiHEHMX MicLe3pOoCTaHb | € TUNOBUMW ANst MUCTAHMX NiciB. AHani3 reniomopd TakoX nokasas
HasiBHICTb rpynu CBITNOMOOHMX POCIUH, reniodiTiB, SKMX HapaxoByeTbcs 8 BuaiB (6,6%). Jlnwe 2 suaw,
Polygonatum muiltiflorum (L.) All. Ta Oxalis acetosella L., HagatioTb nepeBary 3aTiHEHUM MiCUSIM i He
BMHOCATb OCBITNEHHSA (puC. 4).
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Puc. 4. EkonoriyHa cTpykTypa gocnigxeHoi oniopu 3a peXXxuMom OCBITIIEHHSA
Fig. 4. Ecological structure of the studied flora by lighting regime

AHania ekonoriyHoi CTpykTypu ¢riopu MnokasaB nNepeBaxaHHs BUAIB, SKi 3pOocTalTb 3a YyMOB
NMOMIPHOro 3BOJTOXEHHS!, HA AOCUTb HACUYEHMX COMSIMM I'PYHTaX Ta OCBITINIEHUX AiNSHKaX, WO XapaKTepHo
ansa cocHoBux nicie (bespogHosa, 2014).

3a pesynbTaTamm aHanisy LeHOTUYHOI CTPYKTYpu drnopu, TO6TO NpuypoYeHOCTi BUAIB A0 NEBHUX
TMnNiB iTOUEHO3IB, BUABNEHO 8 LIeHOTUYHMX rpyn (Tabn. 2). Hanbinbwa 3a 4Yicnom BuaiB BUsIBUIACh
rpyna — cinbBaHTiB (Sil) — 38 Buais, wo cknagae 31,4% dnopu. Lle npeactaBHmku nicoBux (piTOLEHO3IB.
Opyra rpyna — pygepaxTtu (Ru), npegctasneHa 37 sugamum (30,6%). Tpets — ncamoditn (Ps), pocnnHm
niLaHux rpyHTiBs, Hapaxosye 22 Buan (18,2%). Npyna ny4Hnx pocnuH (Pr) Bkntoyae 12 sugis (9,9%). Hamu
Takox Oyno BusieneHo 7 ctenosux (St) Bugis (5,8%). Lli rpynm goctaTHbO 4acTo CynpOBOOKYOTH Gopu
XapkiBCbKOi obnacTi i € xapakTepHuM enemeHTom nicosux citoueHosis (Famyna n gp., 2011). Takox
pocnipkeHa dnopa mae no 2 suau BoaHo-6onotHux (Pal: Salix cinerea, Solanum dulcamara) Ta
kam’'aHuctux (Ptr: Hieracium virosum Pall., Sedum spurium M. Bieb.) ueHosiB. OTxe, ueHomopdiyHa
CTPYKTYpa dnopu JocnifkeHoi Teputopii € xapaktepHoto anst 6opis XapkiBcbkoi obnacti, ogHaK BUCOKUIA
BiJCOTOK pyAepaHTiB BKa3ye Ha 3HA4YHUI aHTPOMIYHMIN BMIMB.

3a pesynbTatamu opakuiiHOro aHanisy ornopu BUSBNEHO Tpu dpakuii: npupogHa (abopureHHi Buaou
Ta anoditn), paputeTHa Ta agBeHTMBHa. CyMapHa YacTka NpUpoaHUX Ta OXOPOHIOBaHMX BUAIB cknajae

Cepis «bionorisi», Bun. 37, 2021
Series “Biology”, issue 37, 2021 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



m ®nopa 6opis okonuup c. Mpadcbke (BoBuaHCbkuiA paiioH, XapkiBcbka obnacTb)
Flora of the pine forests of the vicinity of Hrafske village (Vovchansk District, Kharkiv Region)

75%, a agBeHTMBHMX — 25%. Yucno anoiTiB, POCHAMH, WO MPUCTOCYBannca A0 MNOPYLUEHUX
MicuespocTaHb, cknagae 47 suais (39,2% Big 3aranbHoi priopwm) (tabn. 3).

PaputeTHa dpakuia donopu Bknioyae 3 Buaum, WO nignaratoTb 0XopoHi: Dryopteris carthusiana (Vill.)
H.P. Fuch, Jurinea cyanoides (L.) Rchb. ta Viburnum opulus (L.) Opiz. 3 Hux Dryopteris carthusiana Ta
Viburnum opulus oXopoHSATLCH Ha perioHanbHOMY piBHiI | BknoyeHi 4o OdiuinHoro nepeniky perioHansHO
pigkicHux Bugie pocnuH Xapkiscbkoi obnacti (AHapieHko, Meperpum, 2012). Bug Jurinea charkoviensis
BkntoveHa o Hoaatky | bepHcbkoi KoHBeHLUIT i oXopoHAETbCS Ha MikHapogHomy piHi. Lli Buam matoTb
[JOBONI LUMPOKE PO3MNOBCHOMKEHHSI HA AOCIAXKEHi TepuTopii, 3pocTatoTb 34e06inbLoro nig nonorom nicy i
3pigKka NPOHMKaKTb Ha BiAKPUTI Micus.

Tabnuua 2. MaTpuusa LeHOTUYHOI CTPYKTypu donopu 6opiB c. Mpadcbke (A — nicoBa dpakuis; B —
pyaepanbHa gpakuis; C — ncamoditHa dpakLisi)

Table 2. Matrix of coenotic structure of the flora of pine forests of Grafske village (A — forest fraction;
B — ruderal fraction; C — psammophytic fraction)

A Ps | Sil | Ru | Pr | St | Ptr | Pal B Ps | Sil | Ru | Pr | St | Ptr | Pal
Pal- 1 Pal- 1
Sil- 2 27 | 4 6 3 1 Sil- 2 27 4 6 3 1
Pr- 3 3 3 3 2 Pr- 3 3 3 3 2
St- | 11 2 1 3 1 St- | 11 2 1 3 1
Ru- 3 2 29 1 1 Ru- 3 2 29 1 1
Ps- 3 1 1 Ps- 3 1 1
Ptr- | 3 1 Ptr- | 3 1

C St Ps | Ru | Ptr | Pr | Sil | Pal

Pal- 1

Sil- 3 2 4 6 27 1

Pr- 3 3 3 3 2

Ru- 1 3 29 1 2

St- 1 1 1 3 2

Ps- 3 1 1

Ptr- 3 1

Tabnuusa 3. ®pakuinHa cTpykTypa ¢ponopwm 6opiB ¢ Npadcbke
Table 3. Fractional structure of the flora of pine forests of Grafske village

®paKuis driopy Yucno Bmais
abconTHe 3Ha4YEeHHS %
AbopureHHa 40 33,3
AnodiTHa 47 39,2
AOBEHTUBHA 30 25
PaputetHa 3 2,5
Ycboro 120 100

3a pesynbTatamy aHanisy aaBeHTMBHOI dpakuii dnopu BCTAHOBMEHO, WO Ha Teputopii
JocnigpkeHHa 3poctae 30 YyxopigHUX BUAIB POCIUH, WO cknaaae 25% Bia 3aranbHOT KinbKOCTi BUAIB.

AHani3 aaBeHTUBHOI dpakLii briopu 3a YacoM 3aHocy nokasas, Lo i3 30 BuaiB 19 € keHodiTamu,
pocnuHamu, siki Oynu 3aHeceHi Ha TepuTopito YkpaiHm nicna XV cT., a iHwi 11 BuaiB — apxeoditn. 3a
pesynbTataMmu aHanisy dropu 3a cnocobomMm 3aHOCy BCTaHOBMEHO, WO 17 BMAIB JocnigxeHoi dnopu
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noTpanunm 4o Hawwmx iTOLEHO3iB BUNAAKOBUM YMHOM i € KceHoiTamu, iHwi 13 BuaiB — 6ynuv 3aBe3eHi Ha
TepuUTOpIto YKpaiHM HABMUCHO Y SIKOCTI iHTPOAYLIEHTIB — eprasioditu.

BinbLWicTb YyXopigHUX BUAIB 3pOCTAalTb HA MOPYLUEHUX AINSHKaxX, B3OOBX AOPIr, CTEXOK Ta Ha
BMpybKax, a Takox nobnuady npucagnbHmx ginsHok. Cepep BUAIB, WO TPanisanucsl y3O00BXK CTEXOK €
KapaHTUHHWUIA Byp’sasH Ambrosia artemisiifolia. Takox Hamu ByB BUABNEHU aaBEeHTUBHWUI BUA — Asclepias
syriaca L. (puc. 5), 9kMn LUBMAKO PO3MNOBCIOIKYETHCS TEPUTOPIED YKpAiHW i Mae BUCOKUIA iHBA3INHWUIA
noteHuian (Dvirna, 2018). Ha Teputopii gocnigxeHHa 6yno 3HangeHo 4otmpu nokanitetu A. syriaca, Tpu
3 AKNX NpeAcTaBnsAlTbL CO0O0I0 BiAKpUTI Micust (BUpyOka abo kBapTanbHa npocika) i oauH nig nonorom nicy.
Okpemy yBary MW 3BEPHYNM Ha LiNsHKA MNo6nu3y KNagoBWULL, OCKINIbKM BOHW 4acTo € LeHTpamu
PO3MOBCIOKEHHS YYXXOPIOHUX BMAIB pocnuvH. [Mo6nu3y KknagoBuLL LUMPOKE PO3MNOBCHOMKEHHS MalTb
Sedum rupestre Ta Sedum spurium (pvic. 5). lHgekc cuHaTponisadii donopu cknae 64,5%, Wo € JocuTb
BMCOKMM MOKA3HWKOM Ta MOB’A3aHO i3 TpaHcdopMaLielo pPOCMMHHOIO MOKPUBY 3a paxyHOK anodiTis i
aZIBEHTUBHMX BUAIB POCMVH, NOLWMPEHUX Ha NOPYLLUEHMX AiNsaHKax JoChigKeHOT TepuTopii.

3apocrTi Asclepias syriaca L. Ha npocuui 6opy 6ins Bupybku B
nusx c. Mpadcoke (50.210833; 36.872611)

of AR W

’ : : ; B o . ,4._‘ '\1'..
Kunuwm i3 Sedum rupestre L. (Petrosedum rupestre Sedum spurium M. Bieb. (Phedimus spurius
(L.) P.V.Heath.) no6nuay knagosuwia B okommuax  (M.Bieb.) 't Hart) 6ins knagosuia B okonmusx c.

c. CumoHiska (50.2172190; 36.8885800) Mpadcbke (50.2214050; 36.8620530)

Puc. 5. ABBEeHTUBHI BUAN CYANHHUX POCIIMH Ha TepUTOpii AOCNiAXKEeHHS
Fig. 5. Adventive species of vascular plants in the study area

BucHoBku

dnopa 6opis B okonuusix ¢. padcbke pisHoOMaHiTHa Ta HapaxoBye npuHariMHi 120 BUAIB CyaNHHUX
pocnuH i3 47 poguH, 5 knacie Ta 4 Bigainis, Wo Bignosigae iTOPi3HOMAHITTIO perioHanbHNUX COCHOBMX
nicie. MpoBigH1Mn y donopi € poauHn Asteraceae, Poaceae, Caryophyllaceae, 10 xapaktepHo gns 6opis
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m ®nopa 6opis okonuup c. Mpadcbke (BoBuaHCbkuiA paiioH, XapkiBcbka obnacTb)

Flora of the pine forests of the vicinity of Hrafske village (Vovchansk District, Kharkiv Region)

XapkiBcbkoi obnacTti. lMpoTe NpuUCYTHICTL Yy chekTpi npoBigHWX poauH Crassulaceae NOSACHIOETLCSA
aHTPOMOreHHUM BMNIMBOM Ha POCIAMHHWIA MOKPUB A0CHIgKEHOro ficy. EkonoridHa cTpykTypa pnopu Tnnosa
A58 JONMHHKMX BopiB XapKiBCbKOT 061acTi 3 nepeBaXkaHHAM Me30diTHUX, CEMIEBTPOGHUX cybreniogiTHmX
rpyn POCAWH, WO BKa3ye Ha TUMOBI OMNs CBITAMX COCHOBMX JliCIB YMOBM MOMIPDHOIO 3BOSIOXEHHS Ta
OOCTaTHbOrO0 HaCWUYEHHS1 CONAMW IPyHTIB. 3@ NpUypodeEHIiCTIO BUAIB OO TWNiB (iTOLEHO3IB nepesaxae
nicoBa Ta pyaeparnbHa pakuii dnopu, Tpoxm MeHLe NcaMmodiTHNX BUAIB — NPeACTaBHUKIB (iTOLEHO3IB
nilaHux cybeTparis, WO xapakTepHo Ans 6opis XapkiBCbkol 06r1acTi 3aranom Ta BKasye Ha aHTPOMOreHHy
TpaHcdopmaLito cnopn. Ha pocnimxeHii TepuTopii 3adikcoBaHe 3pOCTaHHA TPbOX PiAKICHUX BUAIB:
Dryopteris carthusiana, Jurinea cyanoides ta Viburnum opulus, W0 BKa3ye Ha ii CO30M0riyHy LiHHICTb.
IcTopuyHO dhriopa pocnigkeHnx GopiB cdopmoBaHa NPUPOAHUMU BUAAMM, SIKi cTaHOBNATb 75% Big
3arasnbHoi KiNbKOCTi BUSIBNIEHMX BUAIB POCINUH. HasBHICTb YyXopiaHMX BUAiB cyanHHuX pocnuH (30 Bugis;
25%) Ta 3HadeHHs iHaeKkcy cuMHaHTponi3auii dnopu (64,5%) Bkasanu Ha aHTpPOMOreHHy TpaHcdopmaLllio
doriopn gocnigkeHnx AinsiHok 6opie. TakMm 4nHOM, gocnimxeHa cnopa 6Gopie okonuub c. 'padcbke
BigNoBigae nokasHmkam piTopi3HOMaHITTA DOPOBUX MPUPOAHMX KOMIMIIEKCIB, NpOTe NoTpebye NnoaanbLioro
MOHITOpPUHIy. BpaxoBytoun BiACOTOK aABEHTUBHMX BUAIB Yy bropi gocnigpkeHnx GopiB, a TakoX iHAEKC
CYHaHTponi3auii dnopn, MoOXHa 3poOUTU BUCHOBOK, LIO AOCIiAKEeHa TepuTopis 3a3Hae CUIIbHOro
aHTPONIYHOro TUCKY 3 6OKY BnM3bKMX A0 L€l AiNsHKM noceneHb. Kpim Toro macutabu pybok Takox pobnars
CBIil1 3HA4YHWI BHECOK Y TpaHcdopmauito donopu 6opis nodnusy c. Npadcbke.

AHOTOBaHUI CNUCOK CYAMHHUX POCIUH GopiB
B okonuusx c. Mpadcbke (BoByaHCcbKkMi painoH, XapkiBcbka ob6nacTb)

[lns KoXHOro BMOy HaBeAeHo: HOMEHKNaTypHy HasBy Buay 3a [lJobpoyaesoto Ta iH. (1987), y oyxKax — cydacHa HasBa
Buay 3a World Plants. Synonymic Checklist... (2022), rirpomopdyy, Tpodomopdy, reniomopdy, ueHomopdy,
PO3MOBCIOIXXEHHS B pPaioHi AOCMIIXEHHS, Ta MPUMITKU (NPUHANEXHICTb 40 papuTeTHOi abo aaBEeHTMBHOI dopaKLiii)

1. Aceraceae 5. Asparagaceae
1. Acer campestre L. me30diT; cemieBTpod; 7. Asparagus officinalis L. cybmesodit;
remicUMoiT; CinbBaHT, 3pigka no  BCiN cemieBTpodd; cybreniodiT; nNpaTaHT-CTENaHT;
DOCRIgXeHin TepuTopil. 3pigka no BiAKPUTUX MiCLSIX.
2. Acer negundo L. wme3sodiT; cemieBTpod;
remMicunodiT; (pyaepaHT) CinbBaHT; aABEHTUBHUN
(keHOMIT, eprasiodiT-KCeHOMIT); NepeBaxxHO Ha
BMpyOkax Ta nobnusy gayHux AiNgHOK.
3. Acer tataricum L. me30qiT; cemieBTpodd;
remicuModiT; CinbBaHT, 3pigka nMo  BCiN
DOCNIgXeHi TepuTopil.

6. Asteraceae
8. Achillea submillefolium Klokov et Krytzka
(Achillea millefolium L.), cybmesoqiT;
cemieBTpodp; cybrenioit; cTenaHT-npaTaHT;
LLUMPOKO NOLUMPEHUI Ha OOCHIAXEHIA TepuTopil.
9. Ambrosia artemisiifolia L. cybme3odiT;
cemieBTpod; cybreniodir; aaBEHTMBHUN
(keHOIT, eprasiodiT); pyAepaHT; y300BXK CTEXOK
Ta [Aopir, WMPOKO MOLUMPEHU Ha OOChigXeHin

2. Alliaceae
4. Allium oleraceum L. cybme3oiT; ceMieBTpod;

cybreniodiT; CinbBaHT-CTENAHT; NOKani3oBaHO TepuTopii.
Y300BX CTEXOK 6ins c. Ipadcbke. 10. Artemisia absinthium L. cybme3odiT;
cemieBTpo; cybrenioqir; aABEHTUBHUN

3. Anacardiaceae
5. Cotinus coggygria Scop. cybmes3odiT;

(apxeodiT, kKceHOQIT); pyaepaHT; 3aebinbLioro
no BiAKPUTMX MiCLSX.

cemieBTpow; cybreniodit; CiflbBaHT; 11. Artemisia austriaca Jacq. cybkcepodiT;

aABeHTUBHMIA (keHOIT, eprasiodiT), y3noex cy6rmikoTpod; reniodit; crenaHT-ncamodiT; Ha

marictpani. BIOKPUTUX AiNAHKaX, YacTo YTBOPKE CYLinbHUNA
MOKPUB.

4. Asclepiaceae 12. Artemisia marschalliana Spreng.

6. Asclepias syriaca L. me3odiT; me3oTpod;
cybreniodiT; pyaepaHT; agBeHTUBHUIA (KEHODIT,
eprasioit), nepeBaxHO Ha Bupybkax Ta
npocikax.

cybmes3oiT; eBTpody; cybreniodit; (nMpaTaHT)
cTenaHT-ncamodiT; Ha BMpyOkax NOOAMHOKO.

13. Barkhausia foetida (L.) DC. (Crepis foetida L.)
afBEHTUBHUN (KEHOMIT, KCEHOMIT); pyAepaHT;
NMOOAMHOKO Ha y3niccsiX.
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14. Centaurea biebersteinii DC. (Centaurea
stoebe L.) cybmesodiT; cemieBTpod; renioqir;
pygepaHT-CTenaHT, Crnopagu4yHO Mo  BCiH
[OCNIDKEHIN TepuTopil.

15. Chondrilla  juncea L. cybkcepodiT;
cemieBTpodp; cybreniodit; pyaepaHT-ncamoair;
NOLUMPEHUI Ha Y3iCCHX.

16. Erigeron acris L. cybme3oiT; ceMieBTpod;
reniodit; pyaepaHT; Y340BX CTEXOK.

17. Erigeron canadensis L. cybme3odiT;
cemieBTpod; cybreniodir; aaBEHTUBHUN
(keHOQIT, KCEHOMIT); pyAepaHT; Y34oBX Aopir Ta
CTEXOK.

18. Galinsoga parviflora Cav. me30diT;
cemieBTpod; cybrenioqir; afABEHTUBHUI
(keHOQIT, KCEHOIT); pyAepaHT; JoKani3oBaHO
y300BX CTEXKM cepeq YarapHukie nobnmsy
c. N'padhcbke.

19. Helichrysum arenarium (L.) Moench
cybkcepodiT; mesoTpod; cybreniodit; ctenaHT-
ncamoqit; 3gebinbworo Ha Bupybkax Ta
y3niccsax.

20. Hieracium virosum Pall. cybmesodit;
eBTpody; cybreniodit; (cinbBaHT) cTenaHT-
neTpodiT; NOOAMHOKI eK3eMnnsipyn Ha BUpybOKax
Ta Ha yanicci 6ins c. CumoHiBka.

21. Hieracium echioides Lumn. (Pilosella
echioides (Lumn.) F. Schultz & Sch. Bip.)
cybkcepodiT; cemieBTpod; cybrenioqir;
CTeNaHT-CifTlbBaHT; CMNOPaanNyHo.

22. H. pilosella (L.) (Pilosella officinarum F.
Schultz & Sch. Bip.) cybmesoqit; mesoTpod;
cybreniodiT; cinbBaHT-NMpaTaHT; CNOPagunyHoO,
YTBOPIOE CyLifibHi MOKPUBM.

23. Jurinea charkoviensis Klok (Jurinea
cyanoides (L.) Rchb.) cybmesodit; cemieBTpod;
cybreniogoit;  oxopoHsietbest  (Jomatok |
BepHcbkoi  KoHBeHLUil);  cTenaHT-ncamodiT;
MOLLMPEHUI Ha BCil JOCHIOKEHI TepUTopii.

24. lLactuca serriola L. cybmesodit; eBTpod;
cybreniodir; afBeHTUBHUN (apxeodir,
KCEeHOMIT); pyAepaHT; Y340BX CTEXOK i Jopir.

25. Mycelis muralis (L.) Dumort. me3odir;
Me30Tpo; remicLmnodiT; pyaepaHT; NOOANHOKO B
okonmuax c. CUMOHiBKa.

26. Stenactis annua Nees (Erigeron annuus (L.)
Pers.) mMe3odiT; cemieBTpodd; cybreniodir;
afBeHTUBHUI (KeHOMIT, eprasioiT); pyaepaHT;
3BUYAHUIN NO BUPYOKaX, Y3A0BX CTEXOK.

27. Senecio jacobaea L. (Jacobaea vulgaris
Gaertn.) wme3odit; cemieBTpod; cybreniodit;
(cTenaHT) NpaTaHT-pydepaHT; Nnogekyam no BCin
AinsiHui, 34e6inblworo Ha BIOKPUTUX MiCLISIX.
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28. Senecio vernalis Waldst. & Kit. cybmesodiT;
eBTpodh; cybreniodiT; pyaepaHT; 3pigka no BCin
[OCHioKEHIN TepuTopil.

29. Solidago virgaurea L. me3odiT; cemieBTpod;
cybreniodit; cinbBaHT-NpaTaHT; CcnopaguyHo,
Binbwe B okon. c.CumoHiBka Ta cC. BepxHsa
Mucapiska.

7. Berberidaceae
30. Berberis vulgaris L. cybme3odirt;
cemieBTpod; cybreniodiT; CinbBaHT; 3pigka Ha
y3niccax.

8. Betulaceae
31. Betula pendula Roth mesodit; mesoTpod;
cybrenioit; cinbBaHT; Ha BUpybkax, nobnuay
NoCeneHb.

9. Boraginaceae
32. Anchusa gmelinii Ledeb. cy6kcepoddirt;
cemieBTpod; cybreniodit; crenaHT-ncamoqiT;
NMOOAMHOKO i JToKanizoBaHo Ha y3nicci.
33. Echium vulgare L. cybme30diT; cemieBTpod;
cybreniodir; CTenaHT-npaTaHT; LUNPOKO
MOLLMPEHUI Ha JOCTiAXKEHIN TepuTopii.

10. Brassicaceae
34. Berteroa incana (L.) DC. cybGmesoqiT;
Me3oTpod; cybreniodit; pygepaHT; LUMPOKO
NOLUMPEHUIA Ha OOCTiAXEHI TepuTopil.
35. Erophila verna (L.) Besser (Draba verna L.)
cybme30qiT; me3oTpod; cybreniodit; ncamodit;
Ha y3niccax, Bupyokax.
36. Lepidium densiflorum Scrad. cybkcepodit;
cemMieBTpo; cybreniodir; aJBEHTUBHUMN
(keHOMIT, KCEHOMIT); pyaepaHT; y340BX CTEXOK.
37. Sisymbrium loeselii L. cybkcepodiT;
ceMieBTpom; cybreniodir; aABEHTUBHNIA
(keHOIT, KCeHOWIT); pyaepaHT; 6ins c. BepxHs
MNMucapiBka Ta c. Npadcbke.

11. Campanulaceae
37. Jasione montana L. cybmesodiT; me3oTpod;
cybrenioit; (CinbBaHT) cTenaHT-ncamodiT; Ha
BMpybKkax MacoBo.

12. Cannabiaceae
38. Humulus lupulus L. cybmesoqir;
rirpome3soir; ceMieBTpom; cybrenioqir;
(pyoepaHT) cinbBaHT; cepef uYarapHuKiB, Ha
BUpyOKax.
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13. Caprifoliaceae

39. Sambucus nigra L. me3odiT; cemieBTpod;
reMmicumMoiT; CinbBaHT; MO BCIN AOCHIOKEHIN
TepuTopii.

40. Sambucus racemosa L. me30qiT; Me30Tpod;
remMicunodiT; cinbBaHT; NO BCIA OOCHIAXKEHIN
TepuTopil.

41. Viburnum opulus (L.) Opiz. rirpome3odqiT;
Me30Tpodp; remicumodiT; CcinbBaHT; 3pigka no
BCiln JOCNIAXEHI TepUTopil.

14. Caryophyllaceae
42. Cucubalus baccifer L. (Silene baccifera (L.)
Roth) rirpomesodit; eBTpody; remicumodir;
npaTaHT-CiNnbBaHT; 3pigka 6inga c. CumoHiBka.
43. Dianthus platyodon Klokov me30QiT;
cemieBTpody; reniodit; ncamodiT; pigko Ha
y3nicci nobnuay c. CuMoHiBka.
44. Dianthus campestris M. Bieb. cybme3odiT;
cemieBTpod; cybreniodiT; (pyaepaHT) cTenaHT-
ncamodiT; 3pigka no BCil OOCNiOKEHIN TepUTOPIl.
45. Gypsophila paniculata L. cybkcepodiT;
cybrnikoTpody; cybreniodiT; nNpaTaHT-CTEnaHT;
y300BX Mmarictpani.
46. Silene vulgaris (Moench) Garcke (Silene
behen L.) lkonn. wme3odiT; cemieBTpoOd;
cybreniodit; cinbBaHT-NpaTaHT; Ha BUpYyOKax.
47. Otites borysthenica (Gruner) Klokov (Silene
borysthenica (Gruner) Walters) cy6kcepodir;
eBTpod; reniodiT; crenaHT-ncamodiT; 3pigka Ha
BMpYyOKax.
48. Psammophiliella muralis (L.) lkonn.
(Gypsophila muralis L.) me3ociT; cemieBTpod;
reniocpit; npataHT-ncamodiT; iHoAj Ha BUpYOKax.
49. Scleranthus perennis L. cybme3odiT;
mMe3oTpodp; cybreniodit; ncamodit; 3pigka 6ins
c. CnmoHiBka.
50. Stellaria holostea L. (Rabelera holostea (L.)
M.T.Sharples & E.A.Tripp.) me30iT; me3oTpod;
remicumoiT; CcinbBaHT; CNopaguyHO MO BCIN
OOCTiIKEHIN TepuTopii.
51. Stellaria media (L.) Vill. rirpomesodir;
eBTpod; cybreniodiT; pyaepaHT; 3pigka B OKOn.
c. [padbcbke.

15. Chenopodiaceae
52. Chenopodium album L. cybme3oqiT; eBTpod;
cybreniodiT; pyoepaHT; 6ins noceneHsb.

16. Convallariaceae
53.  Polygonatum  multiflorum  (L.) All
rirpomesoiT; cemMieBTpodd; CUMOMIT; CinbBaHT;
crnopaanyHo No BCi AOCHIOKEHiN TepuTopii.
54. Polygonatum odoratum (Mill.) Druce
cybme3oiT; cemieBTpo; cybreniodir;
CinbBaHT; 3pigKa no BCi AOCMiAKEeHIN TepuTopii.

17. Convolvulaceae
55. Convolvulus arvensis L. cybmes3oqir;
eBTpody; cybreniodit; pyaepaHT; Ha Bupyodkax
3pigka.

18. Crassulaceae
56. Sedum ruprechtii (Jalas) Omelcz.
(Hylotelephium telephium subsp. ruprechtii
(Jalas) H.Ohba) Mme3odiT; cemieBTpOd;
cybreniogit;  (cinbBaHT)  cTenaHT-ncamodir;
3pigka, B oOkon. c.BepxHa [Mucapiska,
c. [padbcbke.
57. Sedum acre L. cybmesodiT; cemieBTpod;
cybreniodiTt; crenaHT-ncamodiT; Ha yarnicci no
BMpyOKax.
58. Sedum rupestre L. (Petrosedum rupestre (L.)
P.V.Heath) kynbTypHWiA (cCinbBaHT) npaTtaHT-
ncamodit; agBeHTUBHUIA (KeHOIT, eprasiodiT);
YTBOPIKOE CYLiNbHI KnnMMmu 6ina  knagoBuw, B
c. N'padcbke, c. CuMoHiBKa.
59. Sedum spurium M. Bieb. (Phedimus spurius
(M.Bieb.) 't Hart) cybmesodit; aaBeHTUBHWIA
(keHOQIT, eprasiodiT); neTpodiT, 6inga kNagoBULL
B c. 'padbcke Ta c. CMMOHiBKa.
60. Sempervivum ruthenicum (W.D.J. Koch)
Schnittsp. & C.B. Lehm. cybmesodir;
cemieBTpod; cybreniodit; cinbBaHT-NcaMmoiT;
6inga knaposuwa B ¢. CUMOHIBKa.

19. Dipsacaceae
61. Scabiosa ochroleuca L. cybme3odiT;
ceMieBTpody; cyb6renioit; CinbBaHT-CTENAHT;
LUMPOKO MOLLUMPEHUIA Ha OOCNIAKEHIN TEPUTOPIT.

20. Dryopteridaceae
62. Dryopteris carthusiana (Vill.) H.P. Fuch
rirpome3oir; Me30Tpod; remicumnodit;
OXOPOHSETLCS (perioHanbHO piakicH1N);
CiNbBaHT; 4acTo MO BCiVi AOCNIAXEHIN TEpUTOPIi.

21. Equisetaceae
63. Equisetum arvense L. me30iT; cemieBTpod;
cybreniodiT; pyaepaHT-npaTaHT; 3pigka no Bcil
OOCRNIaXeHin TepuTopil.

22. Euphorbiaceae
64. Euphorbia seguieriana Neck. cybkcepodit;
eBTpocp; cybreniodit; (cTtenaHT) neTpodiT-
ncamoiT; 3pigKa Ha KBapTanbHin NPOCiL,i.

23. Fabaceae
65. Caragana arborescens Lam. wme30diT;
afBeHTUBHUN (keHOMIT, eprasiodiT); CinbBaHT;
KyNnbTUBYETbCH Ha BUPYOKax.
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66. Chamaecytisus ruthenicus (Fisch. ex Wot.)
Klask. cybmesodhit; eBTpody; cybreniodiT;
CinbBaHT-CTENaHT; 34ebinbworo y  nicoBux
MacuBax B okos. ¢. BepxHa Nucapiska.

67. Melilotus albus Medik. cybme3odiT; eBTpod;
cybrenioit; (pyaepaHT) nanwogaHT-npaTaHT;
3pigka no BCi AOCNiOKeHin Teputopii.

68. Robinia pseudoacacia L. me30QiT;
cemieBTpod; cybreniodir; aABEHTMBHUN
(keHOMDIT, eprasiodiT); (pyAepaHT) CinbBaHT;
BaraTto nobnuay nocenexHb Ta BUpyOKkax.

69. Trifolium  arvense L. cybme3odirt;
cemieBTpod; cybreniodiT; ncamodiT-pyaepaHT;
no BCin JOCNIAXEHI TepUTOpiIl.

70. Vicia cracca L. me3odiT; cemieBTpod;
cybreniodiT; npaTtaHT-NnantogaHT; 3pigka y3goBx
CTEXOK.

24. Fagaceae
71. Quercus robur L. me3odit; cemieBTpod;
cybrenioit; CinbBaHT; NOOAWHOKI  MOMOAi
eK3eMnnsipu.

25. Geraniaceae
72. Geranium robertianum L. me30QiT;
Me30Tpod; remMicunodit; (ncamodit) npaTaHT-
CiflbBaHT; NOAEKYON Y MOHWXKEHHAX penbedy.

26. Hypericaceae
73. Hypericum perforatum L. mMe30QiT;
cemieBTpodd; cybreniodit; cinbBaHT-cTENAHT-
npaTaHT, cnopagudHo Mo BCiA AOCHIIKEHIN
TepuTopii.

27. Lamiaceae
74. Ballota nigra L. me3o@iT; cemieBTpodd;
cybrenioqir; a[BEHTUBHUM (apxeodiT,
KCEHOMIT); pyaepaHT; y 3apoCTsX.
75. Galeopsis bifida Boenn. Me30QiT;
cemieBTpodd; cybreniodit; cinbBaHT-NpaTaHT;
3pigka Ha Bupybkax.
76. Thymus pallasianus Heinr.  Braun;
cybmesodiT; me3oTpodd; reniodit; crenaHT-
ncamoqit; 34ebinbworo  Ha  Knagosuuiax,
TpannseTbCcs nig Nonorom ricy.

28. Moraceae
77. Morus alba L. me3ogiT; eBTpod; cybreniodir;
afBEHTUBHUN (KeHOIT, eprasiodiT); CinbBaHT
(KynbTypHUR); oyB BiOMIYEHMI €ONHUN
eksemMnnsap y nici.

29. Oleaceae
pennsylvanica
cemieBTpod;

78. Fraxinus
cybkcepodiT;

Marschall;
remicumodit;
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afBEHTUBHUN (KeHOMIT, eprasiodiT); CinbBaHT;
KyNbTUBYETBLCS Ha BUpybKax.

79. Syringa vulgaris L.; me3odiT; cemieBTpod;
cybrenioqir; a[BEHTUBHUM (keHOIT,
eprasiodiT); CinbBaHT; BipPOrigHO BTIK 3 KyNbTypu
i TpannseTbCs NO6NM3y AadHMX AiNSHOK.

30. Onagraceae
80. Oenothera biennis L.; me30diT; Me30Tpodd;
cybreniodit; aaBEHTUBHUIN (KEHOMDIT, KCEHOMIT);
pydepaHT; NOLWMPEHUN Y3O0BX OOPir, CTEXOK i
BMpPYOOK.

31. Oxalidaceae
81. Oxalis acetosella L.; rirpome3odir;
Me30Tpo; cCUMOMIT; pyAepaHT; Ha 3axapaLleHnx
AinsiHkax nobnuay c. Npadcbke.

32. Papaveraceae
82. Chelidonium majus L.; me30qiT; cemieBTpod;
reMicunoiT; CinbBaHT-pyaAepaHT; CnopagnuyHo
no BCi TepuTopii, NepeBaxHO Y MOHMKEHHAX
penbedy Ta 3apoCTsX.

33. Pinaceae
83. Pinus sylvestris L.; me30(iT; me3soTpod;
cybreniodiT; (NeTpoqiT) cinbBaHT; eandikaTop.

34. Poaceae
84. Anisantha tectorum (L.) Nevski (Bromus
tectorum L.) cybkcepodit; eBTpod; reniogir;
afBEHTUBHUIN (apxeodiT, KCeHOMIT); pyaepaHT;
3BMYaNHO Ha BUPYOKax.
85. Bromus hordeaceus L. cybkcepodiT;
eBTpod; cybreniodiT; npaTaHT-CTENaHT; YacTo
Ha BMpYyOKax.
86. Calamagrostis epigeios (L.) Roth; me3sodit;
cemieBTpod; cybreniodit; (CinbBaHT) npaTaHT-
ncamodpit; 3BMYaAMHO Ha BMpyOKax, 4acto
TpannseTbCs Mig NosoroMm ficy.
87. Dactylis glomerata L.; me3ociT; cemieBTpod;
cybreniohiT;  MpaTaHT-CiNnbBaHT; NO  BCin
TEepUTOpIi AOCNIDKEHHS.
88. Digitaria sanguinalis (L.) Scop.; cyome3oiT;
eBTpod; cybreniodit; pygoepaHT-ncaModiT; Ha
BMpyOKax.
89. Echinochloa crusgalli (L.) P.Beauv.;
rirpomesoir; cemieBTpo; cybrenioir;
afABeHTUBHUI (apxeodiT, KCeHOMIT); pyaepaHT;
Ha BMpY6Ui, 3pigka B 3apOCTSX.
90. Elytrigia  intermedia  (Host)  Nevski
(Thinopyrum intermedium (Host) Barkworth &
D.R.Dewey) cybkcepodiT; cybrnikoTpod;
cybreniogit; ncamoiT-neTpoiT-cTeNaHT; Ha
y3nicci.
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91. Elytrigia repens (L.) Nevski (Elymus repens
(L.) Gould) cybmesodiT; eBTpodp; cybreniodiT;
CTenaHT-npaTaHT-pyAepaHT; cnopagnuyHo no BCin
OOCNioKEHIN Teputopii.

92. Koeleria glauca (Spreng.) DC.; cybkcepodiT;
cemieBTpod; cybreniodit; cinbBaHT-NncaMoqiT;
Ha y3nicci nobnusy c. CuMoHiBka.

93. Poa compressa L.; cybmesodiT; cemieBTpod;
cybrenioiT; pyaepaHT; 3pigka Y340BX CTEXOK
no6nuay c. Npadcbke.

94. Poa nemoralis L.; me30diT; me3oTpod;
reMicumModiT; CinibBaHT; 3pigKka cepes YarapHuKiB
B okonuusax c. Mpadpckbke.

95. Secale sylvestre Host.; cybkcepodiT;
eBTpodp; cybreniodiT; (cTenaHT) pyaepaHT-
ncamodpit; Ha Bupybkax.

96. Setaria viridis (L.) P. Beauv.; me30qiT;
cemieBTpod; cybreniodit; (ncamodiT) pyaepaHT;
afABEHTUBHWI (apxeodir, KCeHoIT);
crnopaanyHo Ha BMpYOKax Ta CTeXKax.

35. Polygonaceae

97. Polygonum convolvulus L. (Fallopia
convolvulus (L.) A. Love); me3odiT; cemieBTpod;
cybrenioqir; aABEHTUBHWIA (apxeodir,
KCeHOMIT); cinbBaHT-pyaepaHT; Ha BupybUi,
cepep YarapHukiB, cropaguyHo.

98. Rumex acetosella L.; me30®iT; cemieBTpod;
cybrenioit; (cinbBaHT) neTpodiT-ncamodit;
CMopagMyHoO, YacTile Ha y3niccsx.

36. Portulacaceae
99. Portulaca oleracea L.; cybmesodir;
cemionirotpod; cybreniodir; pyoepaHT;
afBeHTUBHUI (apxeodiT, eprasiodiTt); 3piaka Ha
npociui.

37. Ranunculaceae
100. Consolida regalis S.F.Gray; cybmesodiT;
ceMieBTpom; cybreniodir; aABEHTUBHNI
(apxeodbiT, KCEHOMIT); pyaepaHT; Ha y3niccsx,
Y3[0BX CTEXOK Ha BUpybkax.

38. Rhamnaceae
101. Frangula alnus Mill.; rirpome3odiT;
Me30Tpod; remicunodiT; CifbBaHT; MOOAMHOKI
eK3eMnnsipy Ha BUpyOKax.

39. Rosaceae
102. Crataegus monogyna Jacq.; Me30QiT;
cemieBTpodd; cybreniodit; CTenaHT-CiNbBaHT;
OyB 3adhikcoBaHWIA OAMH €K3eMNNSAP.
103. Malus sylvestris Mill.; me30qiT; cemieBTpod;
cybreniodiT; cinbBaHT; iHOAI NO6NN3y NoceneHb.

104. Rubus idaeus L.; rirpome3odiT; Me30Tpod;
cybreniodiT; cinbBaHT; 3pigka, 3gebinbworo y
MOHWKEHHAX Ta Nobnn3y AayvHNX QiNSHOK.
105. Sorbus aucuparia L.; rirpome3oqiT;
Me30Tpo; remicumodiT; cinbBaHT; 3pigka.

40. Salicaceae
106. Populus ftremula L.; rirpome3oqir;
Me30Tpodp; cybrenioiT; CinNbBaHT; Ha Y3nicCi
6inga c. Npadceke Ta ¢. CuMoHiBKa.
107. Salix cinerea L.; neprirpodiT; Me3oTpodd;
cybreniodiT; NanogaHT; Ha BUPYOLL.

41. Scrophulariaceae
108. Linaria genistifolia (L.) Mill.; cybmesodit;
cemieBTpod; cybreniodit; netpodiT-ncamoiT;
pigKo Ha NiCoBUX ransiBUHaXx.
109. Linaria vulgaris Mill.; cybme3sodit; eBTpod;
cybreniohit; MpaTaHT-pydepaHT;  nogekyau
Y300BX CTEXOK.
110. Verbascum densiflorum Bertol.;
cybme30qiT; ceMieBTpod; cybreniodit; ctenaHT-
npaTaHT; Ha BUpyOKax.
111. Verbascum lychnitis L.; cybme3odiT;
mMe3oTpodp; cybreniodit; (ncamodpit) crenaHT-
pyaepaHT; Ha Bupybkax.

42. Solanaceae
112. Solanum dulcamara L.; rirpodir;
cemieBTpod; cybreniodit; (CinbBaHT) Nanto4aHT;
3pigka nig nonorom nicy.
113. Solanum nigrum L.; me30qiT; cemieBTpod;
cybreniodiT; afBEHTUBHUN (apxeoiT,
KCeHOIT); pyaepaHT; cnopaguyHo.

43. Tiliaceae
114. Tilia cordata Mill.; me3odit; mMe3soTpod;
reMicLMoiT; CifibBaHT; gyXe pigko.

44. Ulmaceae
115. Ulmus glabra Huds.; rirpome3odit;
cemieBTpod; remicumnoqit; CinbBaHT;
CnopaanyHo Mo BCi AOCHiAXeHIn Teputopii.
116. Ulmus laevis L.; rirpome3oqit; eBTpod;
reMicuMoiT; CiflbBaHT; cepes YarapHuKIB.

45. Urticaceae
117. Urtica dioica L.; rirpome30iT; cemieBTpoD;
cybreniodiT; cinbBaHT-pyAepaHT; 34e6inbLoro
Ha CTUXINHUX 3BanuLlax.

46. Violaceae
118. Viola arvensis Murray; me30@iT;
ceMieBTpod; cybreniodir; afBeHTUBHUN
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(apxeoiT, KCeHOMIT); pyaepaHT; nepeBaxHo Ha 47. Vitaceae

BMpybKax, y nici 3pigka. 120. Parthenocissus inserta (Kerner) Fritsch;
119. Viola canina L.; wme3odit; me3oTpod; Me30qiT; cybrnikoTpod; cybreniodiT; pyaepaHT;
cybrenioqiT; cinbBaHT-NpaTaHT; cnopagu4Ho Mo agBeHTMBHMM  (KeHOdiT,  eprasiodit), Ha
BCii AOCNIMXEHIN TepuTopii. 3acMideHux ginsHkax nobnusy c. Npadcbke.
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The flora of pine forests of the vicinity of Hrafske village (Vovchansk District,

Kharkiv Region)
H.O. Kazarinova, O.V. Skryaga, G.M. Bondarenko

The article presents the results of a study of the flora of pine forests in the vicinities of the villages Hrafske, Verkhnia
Pysarivka, and Symonivka of the Vovchansk District of the Kharkiv Region. The flora of the investigated area includes
at least 120 species of vascular plants of 47 families, five classes, and four divisions. The richest in the flora are the
families Asteraceae (22 species; 18.3%), Poaceae (13 species; 10.8%), and Caryophyllaceae (10 species; 8.3%) that
are characteristic of the pine forests of the Kharkiv Region. The presence of Crassulaceae (5 species; 4.2%) at the fifth
position in the spectrum of dominating families is due to anthropogenic impact on the vegetation of the study
area. Analysis of the flora ecological structure by three main abiotic factors (soil water regime, total salt regime, and
light) has shown the typical conditions of the valley forests of the Kharkiv Region with a predominance of mesophytic
and submesophytic (84 species; 70%), semieutrophic (64 species; 52.9%) and subheliophytic (88 species; 72.7%)
groups of plants. In the coenotic structure of the flora of studied forests, the forest (38 species; 31.4%) and ruderal (37
species; 30.6%) fractions were the leading ones, while the third position was occupied by the psammophytic species
(22; 18.2%). A high number of weeds in the flora composition is explained by urbanization. Fractional analysis of the
flora has shown a predominance of native species (90; 75%), mainly apophytes (47; 39.2%), adapted to growing in
disturbed habitats. The adventive fraction includes 30 species (25%), among which kenophytes and xenophytes
predominate. Localities of three rare species (Dryopteris carthusiana (Vill.) H.P. Fuch, Jurinea charkoviensis Klok., and
Viburnum opulus (L.) Opiz.) were identified, which indicated conservation value of the study area. An index of the flora
synanthropization (64.5%) is quite high due to ruderal species adapted to disturbed habitats. The studied valley forests
are under anthropic pressure caused by nearby settlements via littering and deforestation, which results in flora
impoverishment and the spread of alien plant species. Therefore, the forests in question require further monitoring.

Key words: phytodiversity of valley pine forests, structural analysis of flora, adventive plant species, Kharkiv region.
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dnopa BOAOWM cXigHOI YacTUHN [QHiNpoBCbKO-[lOHEeLbKOI 3anagnHu
A.B. PokutsaiHcbkun, HO.I'. Famynsa

B cTatTi HaBeaeHi pe3ynbTtaTu OOCNIMKEHHS Nopy BOAOWM CXigHOI YacTuUHM [HINpoBCbKO-[OHELLKOI 3anaguHu.
CknageHuin aHOTOBaHWUA CMMCOK, WO GasyeTbCs Ha pesynbTaTax y3ararbHEHHsI BracHWUX MONbOBUX AOCHIOXEHb,
aHanisy repbapHux marepianiB, a TakoX HasiBHUX NiTepaTypHUX AaHUX. AHOTOBaHWIA CMMCOK MICTUTb BiZOMOCTI Mpo
3arafibHe pPO3MOBCHAXKEHHS B PETiOHi, €KOMOorito MiCLe3poCTaHHs, reorpadivyHe MOLUMPEHHS, nepenik BigoMux
niTepatypHux nocunaHe Ta repbapHUx 3paskiB, CO30MOriYHUIA CcTaTyC BWUAiB, BIAOMOCTI MpO XUTTEBY ¢hopmy Ta
rocrnogapcbke 3HaveHHs. BctaHoBneHo, Wwo dnopa BOAOVM JOCHIAXEHOI TepUTOpIil HapaxoBye LoHanMeHLwe 61 sug
BULLMX BOAHUX CyAMHHWUX pocnuH. MNposigHoto y cnopi € poanHa Potamogetonaceae (18 Bugis, 6nunsbko 30% Bciel
BOAHOI chropu perioHy), NpoBsigHMM pogom € Potamogeton — 16 BuaiB; pelwuta TakCOHIB npeAcTaBneHa He3Ha4yHo
KinbkicTio BuaiB. Cepea OaHOi eKONoriYHOI rpynu PoOCIMH NepeBaXarTb 3aHypeHi BKOPIHEHI aeporigatoditu, ski
HapaxoBytoTb 28 BuaiB (45,9% Big 3aranbHOi drnopwu), Ha ApYromMy MicCLi 3HaXOAATbCA BKOPiHEHI aeporigaToditn 3
nnaBal4YMmMu NUCTKamMu Ha NnoBepxHi Boan — 12 suais (19,6%). Y BogHiv cdbnopi gocnigKyBaHoi TepuTopii nepeBaxatoTb
BMOM 3 LMPKYMMNonsipHMM Tunom apeany (28 suais), 14 Buaie maoTb €BpoasiaTcbkuiAi apean, iHWi Tunu apeany
npeacTaBneHi He3Ha4yHOW KinbkicTio BuUAiB. BogHa cnopa cxigHol YactuHu [JHinpoBcbko-[oHeLUbKol 3anaamHn Mae
BMCOKY CO30M0rivHYy LiHHICTb: 26 BuaiB (42,6% tnopun) BOAHWX POCANH MaloTb OXOPOHHUI cTaTyc. [1o YepBOHOI KHUrm
YkpaiHu BKMoYeHo LWicTb BUAiB: Aldrovanda vesiculosa L.; Utricularia intermedia Hayne; Utricularia minor L.; Salvinia
natans (L.) All.; Trapa natans L.; Nymphoides peltata (S.G. Gmel.) Kuntze., Tpu 3 akux BxogaTe y Joaatok | BepHcbkoi
KOHBEHLUIT, e Tpy BUan € TpeTMHHUMU periktamu. [lo €Bponeicbkoro YepBOHOro CnMCcKy CyOUHHUX POCIMH BHECEHO
TPy BUAM. YOTMPHaAAUATbL BOAHUX POCIAVHHMX YrpynyBaHb BKIOYEHO A0 Nepeniky piakiCHWX, 3HMKaruux, TUMOBUX Ta
Takux, Wo noTpedbyroTb 0cobnmnBoi oxopoHu (3eneHa kHura..., 2009). OcTtaHHIM YacoM Ha Tni 3aranbHOro 36iAHEHHS
aBTOXTOHHOIO PSIOPUCTUYHOIO Pi3HOMAHITTS Y driopi perioHy BUABMASIOTLCS 1 iHBA3iNHI BUAM, WO 3'9BUNNCA He4aBHO
Ta BeayTb cebe arpecuBHo [o abopureHHoi conopu: Pistia stratiotes L. Ta Eichhornia crassipes (Mart.) Solms.

KnrouoBi cnoBa: ¢iopa, suwii 600Hi pociuHu, aHomoeaHul crucok, [Hinposceko-[JoHeubka 3anaduHa, YkpaiHa.

HumyeaHrHs: PokumsHcbkul A.B., Famyns FO.I". ®nopa sodolim cxidHoi yacmuHu [JHinposceko-LJoHeuybKoi 3anaduHu.
BicHuk Xapkiecbko2o HaujoHanbHo20 yHieepcumemy imeHi B.H. KapasiHa, Cepis «bionoeis», 2021, 37, 20-42.
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BcTtyn

Teputopia gocnigpkeHHa 3a reoMopdONoriYHUMKN  panoHyBaHHAM  YKpaiHW HanexuTb [0
[HinpoBcbko-[loHeLbKoT 3anaamHi. BogoToku Wiei TepuTopii BigHOCATHCS 40 BaceriHiB ABOX pivoK — [Hinpa
(cuctema nisux nputok) Ta CiBepcbkoro [iHus (6acerH p. [loH). NpoTe, He3BaXxakoun Ha NPUHaNEXHICTb
[0 pisHMX pivykoBMX GacerHiB, driopa BOOOWM Ui€i TepuTopii Mae 3aranbHi pucu. Ha cborogHi nosHe
ysBMNeHHA npo cbrnopy perioHy, 1i TpaHcdopmauilo Ta cydacHuin cTaH 6e3 npoBefeHHA MOCTINHUX
MOHITOPHUIOBMX [OOCHIKEHb HEMOXNMBE. HesBaxawunm Ha [OCUTb TpMBanun nepiog BUBYEHHS
hNOPUCTMYHOIO MOKpMBY TepuTopil gocnigxeHHs (PokuTtaHcbkui, Mamyns, 2021), cdnopa perioHy i Ha
OaHWI Yac € He NOBHICTIO BUBYEHAa y DOTaHIYHOMY acnekTi, 0COBNNBO Lie CTOCYETLCS BOLHOIO KOMMOHEHTY.

Mepwi gaHi npo cropy perioHy BigHOcATbCA o Apyroi nonosuHu XVIII cTonitTta Ta He maloTb
OOCTOBIpHOro NiaTBEpOKEHHS repbapHumMmn 36opamu. Jlnwe y cepeamHi XIX cT. 3’aBna0TbCa OPUCTUYHI
poboTK, WO MICTATb (pparmMeHTapHi gaHi nNpo Buwly BogHy dnopy perioHy. Cepen Hux npaus
M.A. CaBeHkoBa (CaeHkoB, 1910) «MaTepuanbl K n3y4eHuto BogHom dnopsl p. JoHLa 1 HEKOTOPbLIX ero
NPUTOKOB B XapbKOBCKOW ryGepHUNY, sika BUALLNA 3 APYKY Ha nodaTky XX CTONITTA Ta y3aranbHuna paHille
HaKonu4yeHi BiZOMOCTI Npo BuULly BoaHYy doniopy. Lito npauo MoxHa BBaXaTu BignpaBHOK TOYKOK A5
NpoBeAeHHA MOHITOPUHIY BULLOT BOAHOT doriopn perioHy. Y HaCTYMHi NiBCTOMITTA LbOMY MUTaHHIO Maixe
He Npuainanock yBarn. HactynHuin etan 3 BUBYEHHS coropu Bogonm OyB posnovatuin y 70-x pokax XX
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ctonitta [.A. YopHoto, sika 11 No TenepillHin Yac NpogoBXye Ui gocnigxkeHHsa (MepHasa 1982; YopHa, 1978,
2001, 2006). Ha novatky XXI ctonitra oo umx gocnigmkeHb gonydnnuck I.O. KasapiHoBa (KasapiHoBa,
2011, 2014) T1a A.B. PokuTtsaHcbkuin (PokuTtaHckuia, 2014; PokuTsHcbkuid, 2016), B TOMy 4ucri y
CMiBaBTOPCTBI 3 iHWMMK gocrigHnkamu (PokuTtaHebkun, Famyns, 2017, 2021; PoknTaHcbkmiA, PomaH4yeHko,
2015), pocnigXeHHst IKUX akTUBHO TPUBaOTh Y TENEPILUHIN Yac.

Takox okpeMi faHi Woao BogHOI hriopu perioHy MOXXHa 3HaWTU Y KnacuyHux poboTax, NpUcBsadYeHnx
BMBYEHHIO dnopu YkpaiHm Ta XapkiswumHu, — €.M. JlaBpeHka (J1laBpeHko, 1973), O.B. Oy6uHu (QdybuHa,
YopHa, 1984), J1.M. lNopenogoi (Mlopenosa, AnexuH, 2002) Ta feskux iHWnx 6oTaHiKiB.

OTxe, He3BaXalun Ha BenNuKy KinbkicTb nybnikauii 60TaHiYHOro xapakrepy, Lo BigHOCATbLCA A0
perioHy ocnifXeHb, Ha CbOroAHI CKMacTu LiNniCHe ysIBMEHHA npo nopy BOAOVWM Malke HEMOXIUBO.
BinbLwicTb gocnimkeHb MICTATb 3aranbHi BigOMOCTI Npo dnopy perioHy 6e3 BKasiBoK Ha 3adikCOBaHi
MiCcLLe3pOCTaHHsA Ta He JaloTb YSBMNEHHS NPO AOCTOBIPHE PO3MOBCIOMKEHHS BUAIB. TOMY OCTaHHIM 4Yacom
BMHUKMNA HEOBXIQHICTb MPOBECTU PEBI3it0 PIIOPUCTUHHOTO PiIBHOMAHITTS PErioHY.

MaTepianu Ta meToau

TepuTopia gocnigkeHb OXONMoe Binblly YacTUHY KONMMLIHOI XapKiBCbKOI Ta YaCTUHY KOJTULLHBOI
MonTaBcbKoi rybepHii. TepuTtopisa gocnigpkeHHa obmexeHa pidkoto NMcen Ha 3axopi Ta pidkoto KpacHa Ha
CX0pj, AaHa TepuTopia 3a TEKTOHIYHUM parioHYBaHHAM YKpaiHM OXOMSe CXigHy YacTuHy [HINpOBCLKO-
[oHeupbkoi 3anagunHn. 3a agMiHiCTpaTMBHUM Noginom YKpaiHu TepuTopis OOCHIMKEHHS OXOMNIHOE CyYacHy
Teputopito XapkiBcbkoi, MNonTtaecbkoi (4acTkoBo), CymcbKoi (4acTkoBO), JlyraHCbKoi (HacTkoBo) obnacTten
YkpaiHu.

BignosigHo Ao reoboTaHivHOro panoHyBaHHSA YKpaiHy TepUTOpISA AOCNIMKEHHST po3TalloBaHa B ABOX
30Hax €apasificbkoi cTenoBoi obnacTi: |. JlicoctenoBa nigo6nactb (30Ha). CxigHoeBponewcbka
nicoctenoBa MpoBiHLUiA Ay6OBUX NiciB, OCTENHEHWX NyKIB Ta My4YHMX CTeniB. YKpaiHCbka nicocTenoBa
nignpoBiHuis. MNonTaBcbkUn OKpYr MMNOBO-Ay60BUX, COCHOBUX, AYOOBO-COCHOBUX MiCiB, OCTEMHEHUX NYKIB,
Ny4HUX cTeniB Ta eBTPOoHUX 6oniT. XapkiBCbkMI Okpyr Ay6oBuX, NMNoBo-4y00BKMX MiciB Ta MyYHUX CTEMIB.
II. CtenoBa nigo6nactb (30Ha). lNoHTMYHa cTenoBa nNpOBiHLUiA. YOpPHOMOPCLKO-A30BCbKa CTEmnoBa
nignpoBiHUis. [JOHeubkun niCOCTENOBUN OKpyr AyOOBWMX NiCiB, NyYHMX Ta Pi3HOTPABHO-3MAKOBUX i
nTepodiTHMX cTeniB. CiBepCbKOJOHELIbKNIM OKPYT Pi3HOTPABHO-3M1aKoBUX cTeniB, 6arpadHmnx ayboBux nicie
Ta POCIMHHOCTI KpenastHux BigcrnoHeHb (Tomynapie) (Higyx, LWenar-CocoHko, 2003; eoboTtaHiuHe
pavioHyBaHHS..., 1977).

Mpu cknagaHHi cnvcky dnopu Bogonm CxigHoi yacTnHu JHinpoBcbko-[oHeubkoi 3anaguHm Bynm
BMKOPUCTaHi BIiAOMI nNiTepaTypHi [Dxepena, B SKAX HaBOAATbCA Mepeniky BigoMuX Ans Teputopii
JocnigpkeHb BUAIB BULLIMX CYAUHHUX POCIUH.

OaHi npo dnopy XapkiBcbkoi rybepHii 6yno B3saTo 3 pyHaameHTanbHuUx pobit B.M. YepHsesa
(YepHses, 1859), 1.®. WmansrayseHa (LLUmansrayseH, 1886, 1895, 1897); J1.0. Nasnosuya (Maenosuy,
1887, 1898), A.M. KpacHoBa (KpacHos, 1891, 1893); M.M. ComoBa (Comos, 1897), I'.l. LLUnpsiera (LLnpses,
1913), B.I. Tanuesa (Tanves, 1913).

OaHi npo dnopy Montaecbkoi rybepHii B3aTo 3 pobiT |.®. lmanbrayseHna (LmanbrayseH, 1886,
1895, 1897); A.M. KpacHoBa (KpacHos, 1891).

Takox BMKOPUCTaHi AaHi Wwoao doropm okpemmnx no.iTiB XapkiBcbkoi Ta Nontaecbkoi rydbepHin. Ons
BorogyxiBcbkoro noeity (panoHy) pobota A.l. Haymoa (Haymos, 1902); ons BankiBcbkoro noeity po6otu
K.C. lopHuukoro (lFopHuukun, 1872a, 18726); ana 3miiBcbkoro nosiTy poboTtu |. KoBanescbkoro
(KoBanesckun, 1862); C.H. MunmotiHa (MuntotuH, 1912); M.A. CaBeHkoBa, (CaBeHkoB, 1910);
B.I'. ABepiHa (AsepwuH, 1924); ans Istomcekoro nosiTy pobotn K.C MNopHuubkoro (FopHuukuin, 1872a,
18726, 1873); C.H. MuntotiHa (MuntotuH, 1912); M.A. CaBeHkoBa, (CaBeHkoB, 1910); ana Kyn’sHcbkoro
nosity pobotu I".l. Wupsesa, (Lupses, 1903); ans NlebeanHcbkoro nosity poboTu I'.1. lupsiesa (LLnpses,
1907, 1910); ansa Oxtupcbkoro nogitTy poboTta K.A. YrpuHcekoro (YrpuHckuia, 1912); gna Ctapobinbcbkoro
noiTy pobota I'.l. Lnpsea (LWnpses, 1903); ana Cymcbkoro noeity pobota K.M. 3anecbkoro (3anecckui,
1914); pna M. XapkoBa Ta Woro okonuub pobotn [.A.TMontotn (Montota, 1887), MN.H. Hanuealika
(Hanueanko, 1898); O.A. Konecosa (Konecoe, 1899); CasenkoBa M.A., (CaBenkoB, 1910);
I.€. Tumodpeesa (Tumodpees, 1903).

Takox Oynu BMKOpUCTaHI Oinbll HOBi GOTaHiYHI pobOTH, WO NPUCBAYEHI BOAHIN doriopi Teputopii
pocnipxkenHs (Knokos, 1916; Knokos, Kotos, 1925; INaBpeHko, 1917, 1925; BuneHckun, JlaBpeHko, 1926;
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YepHas, 1981; dybuHa, YepHas, 1979a, 19796; YopHa, 2006; Nopenosa, 1987; Nopenosa, AnexuH, 1999,
2002; KazapiHoBa, 2011, 2019; Kazarinova, 2017; PokutsaHckui, Mamyns, 2014, 2017, 2021).

Okpim umx pobiT 6yno BUKOpMUCTaHO bparMeHTapHi AaHi Woao diopu TepUTOPIl AOCHIIKEHHS, SKi
MOXHa 3HanTh B poboTax |.®. LLimanbrayseHa, npnucBsHeHNx 3Ha4vyHo OinbLumm Teputopiam (LLManbraysen,
1886, 1895, 1897); ®nopa YPCP T. 1-12 (®nopa YPCP, 1938-1965); ®nopa CCCP T. 1-30 (Pnopa
CCCP, 1934-1964), OnpegenuTens Bbiclunx pacteHun (Jobpoyaesa v ap., 1987).

PosnoBciogkeHHs BUAIB Y perioHi OOCnigKeHHs1 BCTAHOBMNEHO 3a repbapHum matepianom, Lo
30epiraeTbes y repbapHmx poHaax XapkiBCbKOro HauioHarnsHoro yHiBepcuteTy imeHi B.H. Kapasina (CWU)
Ta B HauioHansHomMy repb6apii YkpaiHn IHcTtutyTy 60TaHikm imeHi M.I. Xonogoro HAH Ykpainn (KW);
nitepaTypHUMY SaHUMK Ta BNAacHUMMK GaraTopidyHMMKM JOCTiAKEHHAMU, siki npoBogaTecs 3 2010 poky.

Co30moriyHnin cTaTyc BUMAIB BCTAHOBIEHO 3a YepBOHO kKHUrok YkpaiHu (2009), 3eneHoto kKHUroo
Ykpainn (2009), OdidinHMMK nepenikammn perioHanbHO PiAKICHUX POCIUH afaMiHICTPaTMBHUX TEpPUTOPIN
Ykpainu (OdpiuinHi nepeniku...., 2012), YepBoHNM CNUCKOM BOAHMX MakpodiTiB YkpaiHm (MakpoduTsl...,
1993), 3eneHum cnmckom XapkiBcbkoi obnacTi (Knimos Ta iH., 2005); €BponencbkumM YepBOHUM CIMCKOM
cyanHHux pocnuH (European Red List..., 2011); Jogatokom | BepHcbkoi koHBeHLUii (Bern. Conventiom...,
1979).

HomeHknaTypa HaBegeHa y BignosigHocTi 3 The Plant list, 2013 Ta Vascular plants of Ukraine. A
nomenclatural checklisty (Mosyakin, Fedoronchuk, 1999)

Apean HaBefeHo 3a YopHa, 2006; Meusel et al., 1965; Ekonoro-mopgonoriyHni aHania Ta XXUTTEBI
dopme HaBegeHo 3a YopHa, 2006, MNopenosa, AnexuH, 2002, Tapacos, 2005, MakpoduThbl..., 1993.
PosnosclogxeHHsa BuaiB HaBegeHo 3a [omnsd, Jasugos, 2008; Nopenosa, AnexuH, 2002; repbapHumu
mMaTepianamn CWU Ta KW, a Takox BrnacHMMW aocnigxeHHsamu. [ocnojapcbke 3HayYeHHs HaBeaeHo 3a
(Jobpovaesa u gp., 1987; Nopenosa, AnexuH, 2002; Tapacos, 2005).

Pe3ynbTtati Ta 06roBOpeHHA

CuctemaTtuyHa cTpykTypa

®dnopa Bogonm cxigHoi YactnHa [HinpoBcbko-[JoHeubKol 3anagnHu HapaxoBye 61 BuAiB BULLMX
CYOVHHUX POCIWH, SIKi HanexaTtb 4o 27 pogis, 19 poauH Ta Tpbox Knacie (tabn. 1).

Ta6bnuua 1. NonoBHi nponopuii dnopu BOAOWM cCXigHOI 4YacTMHM [HiINPOBCbKO-[OHeUbLKOI
3anaavHu
Table 1. Main proportions of the flora of reservoirs of the eastern part of the Dnieper-Donetsk basin

Binain, knac KinbkicTb Bugis
’ a6ec. %
Polypodiophyta 1 1,6
Magnoliophyta 60 98,4
Liliopsida 28 45,9
Magnoliopsida 32 52,5
Bcboro 61 100

HdomiHytouoo poauHot y cropi BOOOWMM CXiAHOI YacTuHu [HinpoBcbko-[oHeLubKoT 3anaguHu €
poouHa Potamogetonaceae Dumort., sika Bknoyae B cebe 18 BuaiB, pewTta poawH npeacTaBneHa
HEe3Ha4HOI0 KiNbKiCTO BUAIB: Ranunculaceae Juss. — 6, Lemnaceae S.F. Gray — 5, Callitrichaceae Link — 4,
Hydrocharitaceae Juss. — 4; Ceratophyllaceae S.F. Gray — 4, we 14 poguH Bkntovath Big 1 0o 3 Buais
(tabn. 2). Y Biggini Magnoliophyta nepeBaxatoTb 4BOAObHI POCIMHMU, SIKi OXONMI0ITE Mavixe 53% BogHOI
cnopwm perioHy, npotn 46% O0OHOAONBHUX POCHWH.

Tpu poavHu 3 geB’siTHaguaTHU — Potamogetonaceae, Ranunculaceae, Lemnaceae € npoBigHUMK
poovHamMKn CXigHol YacTuHM [HinpoBCbkO-[OHELbKOT 3anaguHn Ta BkroYaTb B cebe 47,5% BuOoBOro
pisHoMaHiTTa cnopu BogonMm. YoTtupm poam Potamogeton, Ranunculus, Ceratophyllum, Callitriche
BkntovatoTe 30 BuaiB, Wwo craHoBuTb 49,1% donopu BogowM, Hanbinbwum pogom € Potamogeton, sikul
npeacrtasneHunii 16 sugamm (26,2%).

3a pesynbTatamy ekornoro-mMopdonoriyHoro aHanidy (tabn. 3) 6yno BCTAHOBMNEHO, LLO Yy BOAHIN
dropi cxigHoi YacTuHU [HiNnpoBCbKO-[OHELbKOI 3anaguHM 3HA4YHO MNepeBaXaloTb 3aHypeHi BKOpPIHEHI
aeporigatoditn, ski HapaxoByoTb 28 BuaiB abo 45,9% Big 3aranbHOi onopu, TaKoX 3HAYHY YACTUHY

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa
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BOOHOI (hnopu cknagarTb BKOPIHEHI aeporigatoditn 3 nnasalyYMmMm NMCTKAMN Ha NOBEPXHi Boan — 12
BuaiB (19,6%), we ogHa rpyna BiNbHO MraBalyMX Ha MOBEPXHI BOAM, HE BKOPIHEHMX aeporigaTodiTtis
npeactasneHa 9 sugamu (14,7%). PewTta ekonoriyHux rpyn HapaxoBye no 4 Buaw. 3aranom MoxHa
KOHCTaTyBaTWu 3Ha4yHy nepeBary BKOpiHeHUX BuaiB — 44 (72,1%) Hag He BKopiHeHumun — 17 (27,9). Takni
po3nogin xapaktepHun aonsg ¢nopyv BOAOWM 3 LUMPOKOK aMMmliTydol €eKOMOoriYHUX (akTopiB, Pi3HO
LIBMAKICTIO Tevii, abo i NOBHOI BIACYTHOCTI A5 3aKpUTMX BOLOWM.

Tabnuua 2. CuctematMyHa CTpyKkTypa ¢hnopu BoAoMM cXigHOi YacTUHU [HinpoBcbko-[OHeLubKOi
3anaguHu

Table 2. Systematic structure of the flora of reservoirs of the eastern part of the Dnieper-Donetsk
basin

o

:}H Poauna PaHrose micue a;lzl.cno BMH‘JZ a;ls.cno pop.;:
1. Potamogetonaceae | 18 29,5 3 11,1
2. Ranunculaceae Il 6 9,9 1 3,7
3. Lemnaceae 11 5 8,1 3 11,1
4. Callitrichaceae [\ 4 6,6 1 3,7
5. Hydrocharitaceae v 4 6,6 4 14,9
6. Ceratophyllaceae \% 4 6,6 1 3,7
7. Lentibulariaceae V 3 5,0 1 3,7
8. Nymphaeaceae V 3 5,0 2 74
9. Elatinaceae VI 2 3,3 1 3,7
10. | Haloragaceae VI 2 3,3 1 3,7
11. | Najadaceae VI 2 3,3 1 3,7
12. | Araceae \l 1 1,6 1 3,7
13. | Droseracea \l 1 1,6 1 3,7
14. | Menyanthaceae Vi 1 1,6 1 3,7
15. | Polygonaceae Vi 1 1,6 1 3,7
16. | Pontederiaceae \l 1 1,6 1 3,7
17. | Primulaceae \l 1 1,6 1 3,7
18. | Salviniaceae \l 1 1,6 1 3,7
19. | Trapaceae Vi 1 1,6 1 3,7

Ta6bnuua 3. Ekonoro-mopconoriyHa cTpyktypa ¢nopu BogoMM CXigHOI YacTUHU [HINpPOBCLKO-
[oHeLbKoI 3anaguHun

Table 3. Ecological and morphological structure of the flora of reservoirs of the eastern part of the
Dnieper-Donetsk basin

o ) ) i AeporigaTocitn
EkornoriyHi lgaToiTh NoBHIcCTIO BINBHO NNABarYi Ha Ycboro Bknag y
rpynu 3aHypeHi y Boay MoBEpXHI BoAY 3aHypeHi | BudiB, wWT. | cnopy, %
BKOPiHEH 4 12 28 44 721
He BKOpIiHEHi 4 9 4 17 27,9
Ycboro 8 21 32 61 100%

"eorpadivHuin aHani3 nokasye 3Ha4yHe nepeBaXKaHHS Y BOAHIN dnopi cxigHoT YacTuHU [HINpOBCbKO-
[oHeubKOT 3anagMHU POCNUH 3 LMPKYMMONAPHUM TUNOM apeany — 28 Bugis (45,9%). Takox 3Ha4HOWO
KiNbKICTIO BUAiB MpeacTaBneHi BoAHI pocnuHu 3 €Bpoasiatcbkyum Tunom apeany — 14 sugis (22,9%).
HesHauHOO KinbKiCTIO BMAiB npeacTaerneHi €Bponencbkuini, KocmononiTHUiA Ta €BpoCUMBIpCbKUIA TUM
apeany, Big 5 go 7 sugis.

3a xuTTeBuMmn doopmMamm cepeg doriopu Bogonm CxigHoi YacTnHm [JHINpoBCbKo-L[OHELbKOI 3anagnuHu
3HayHO nepeBaxalTb ABopivyHMkM 49 BuaiB (80,3%), OOHOPIYHWMKM HapaxoByloTb nuvwe 12 Bugis,
©araTopiyHi CyanHHI POCITMHK AN Liel eKONOorivyHOi rpynnHe BriacTuBi.
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Y repbapHux goHgax CWU — npeactasneHo 49 Buais, Wwo ctaHoBuTb 80% Bia Bigomoi dnopu ans
perioHy, y repbapHux dpongax KW npegcrasneHo 35 suais, abo 59%.

Y nonoBHeHHA oHAiB repbapito CWU, a came chrnopu BOOONM BHOCUIM 24 KONEKTOPU, cepen AKUN
Hanbinbwwni Bknag BHecnn M.M. LiginboB — 36 Bugis, IN.A. YopHa — 28 Bugis, A.b. PokuTaHcbknin — 44
BUAMN.

Y nonoBHeHHA doHaiB repbapito KW npuimManu yyacTb WoHariMeHwe 21 KonekTop, cepen Akux
HanbinbLwnn BHecok 3pobunun €.M. JlaBpeHko — 20 Bugis; I'.A. HYopHa — 19 Bugis; I".1. LUnupses — 14 Buais;
M.A. CaseHkoB Ta B.M. YepHsieB — no oanHagusts Buais; .O. KasapiHoBa — 10 B1aiB, peluta Konekropis
3pobunn He 3HAYHMI BKNag y NONOBHEHHS rep6apHMX OOHAIB.

3a niTepaTypHUMK gaHMMK HanbinbLue Ynucno Buaie y donopi Bogonm y perioHi susisunu IN.A. YopHa —
53 Buan; A.b. PokutaHcekuin — 55 Bugis; |.®. lmanbrayseH — 44 suawm; J1.M. lopenosa — 41 Bug;
J1.0. Naenoeuy — 40 Bugie; Schynder — 39 Buais; B.M. YepHsies — 36 Buais; M.A. CaBeHkoB — 33 Buau;
€.M. llaBpeHko — 31 Bug, I.l. Wupsee — 30 Buaie; IN.H.Hanueanmko — 30 Bwugis; J1.M. Tomns,
O.A. DaengoB — 30 Bugie; I.0. KasapiHoBa — 26 BugiB; A.U. TpowkiHa-JlaBpeHko — 25 Buais;
A.M. KpacHoB — 25 Bugie; K.C. lopHuubkuii — 24 Buan; M.A. MintotnH — 20 BMAIB. Y poboTax iHLWNMX BYEHNX
BOoTaHIKiB KiNbKiCTb BUSIBMIEHUX POCIMH (priopy BOAOM CTaHOBNSATb MeHwe 25% Big 3aranbHOI KifTbKOCTi
BUAIB BIiQOMMX Ons perioHy. Pi3sHWA Bknag aBTOpiB Y BUBYEHHST BOLHOI OyIOPU MOXHA MOSCHUTU
0COBNNBOCTSIMU TEPUTOPIT OOCHIMKEHHA Ta HAYKOBUX iHTEpPECIB. 3 nepeniyeHnx AOCnigHUKIB nuwe Tpoe
NPUCBATWUIM CBOI HAyKOBY LiSNbHICTb LjinecnpsiMoBaHOMY BUBYEHHIO driopu Bogoim — M.A. CaBeHkoB
(ny6nikauii 1910 p), I.A. YopHa (3 1978 no TenepiwHin yac) ta .0O. KasapiHoBa (3 2013 no TenepilHin
yac).

CosonoriyHun aHania ¢nopn BOOOMM CXigHOI 4YacTuHM [HINpoBCbKO-LOHELbKOI 3anagnHn
nokasas, LU0 doriopa BOAOWM perioHy JochifkeHHS Bknovae 26 BuaiB (42,6%) BOOHMX POCAWH, LLO MaloTb
Pi3HOMaHITHUI OXOPOHHWIA CTaTyC, SIK Ha perioHanbLHOMY, TaK i Ha AepxaHoMy piBHi. B ToMy uucni go
YepBOHOi KHUMM YKpaiHn (YepBoHa kHura..., 2009) BkntouyeHo 6 Bugie: Aldrovanda vesiculosa L. —
NPUPOOOOXOPOHHUI CTaTyCc BUOY — PIOKICHWUNA, HayKoBe 3HAYEHHS — AWU3’IOHKTUBHO MOLUMPEHWA BUA;
Utricularia intermedia Hayne — npuMpooOOXOpPOHHUIW CTaTyc BUAY — BpPasnuMBUKA, HAyKOBE 3HAYEHHA —
pidkicHa BOAHA KOMaxoOidHa pOCNMHA, sika CKOpPOYye CBOE nowwupeHns; Utricularia minor L. —
NPUPOOOOXOPOHHWIA CTaTyC BUAY — BPa3NnBUIA, HAyKOBE 3HAYEHHSA — pigkicCHa BOAHA KOMaxoigHa poCcnuHa,
sika CKOpouye CBOE nowmpeHHs; Salvinia natans (L.) All. — NppOA0OXOPOHHUI CTaTyC BUAY — HEOLIHEHUA,
HayKOBe 3HayeHHsA — penikToBui Bua; Trapa natans L. — npupogoOXOPOHHMI CTaTyC BMAY — HEOLIHEHNI,
HayKOBE 3HAYeHHs — PEeNikToBUA BWUA4 3 AU3'IOHKTMBHUM apearnioMm, MNpeAacTaBneHuin YMCNEHHUMU
nokansHUMKU pacamu, SKUM iHKONKM HadaeTbea ctatyc Buais; Nymphoides peltata (S.G. Gmel.) Kuntze —
NPUPOOOOXOPOHHUI CTaTyC BUAY — BPasfnMBUIN, HAYKOBE 3HAYEHHSA — PENiKTOBUMA BUA 3 OU3HOHKTUBHUM
apeanom. [lo TpeTWHHUX PEeniKTiB Hanexatb Tpu Buan BoAHUX pocrnuH: Nymphoides peltata, Salvinia
natans, Trapa natans, we Tpu Bugn Aldrovanda vesiculosa, Salvinia natans Ta Trapa natans BxogsTb Y
Hopatok | BepHcbkoi koHBeHUji (Bern. Conventiom..., 1979). o €Bponeicbkoro YepBOHOro cnmcky
cyamHHux pocnuH (European Red List..., 2011) BHeceHo 3 Bugu: Potamogeton acutifolius, P. rutilus Ta
Trapa natans, siki matoTb ctatyc NT — Near Threatened (Buau y ctaHi, 6nmMsbkomy Ao 3arposnusoro). Le
6 BugiB: Aldrovanda vesiculosa, Ceratophyllum tanaiticum, Potamogeton compresus, P. sarmaticus,
Ranunculus polyphyllus ta Utricularia intermedia matoTe ctatyc DD — Data Deficient (Bnam 3 gediuntom
OaHNX NPO iX PO3MOBCHOPKEHHS).

o YepBoHoro cnncky BogHMx MakpodoiTiea (MakpoduThl..., 1993) BHeceHo 25 Buais: oo Karteropii
B2 — Potamogeton rutilus, Potamogeton sarmaticus; oo Kateropii C2 — Aldrovanda vesiculosa, Batrachium
aquatile, B. rionni, Ceratophyllum tanaiticum, Nympaloides peltata, Salvinia natans, Trapa natans, Wolffia
arrhiza; po Kateropii C3 — Callitrihe verna, Ceratophyllum submersum, Hottonia palustris, Nymphea alba,
N. candida, Nuphar lutea, Potamogeton acutifolius, P. compresus, P. gramineus, P. obtustifolius, P.
praelongus, Utricularia intermedia, U. minor, no Kateropii C4 — Callitriche stagnalis, Potamogeton
trichoides. (B2 — Buan, He BM3Ha4YeHHi BHACNIAOK TOrO, WO X CyvacHe MoLluMpeHHs noku Hesigome; C2 —
BMAWN, O 3HAX0OATbCS Nif CMbHOK 3arpo3oto; C3 — Buaum, Lo 3HaxoaaTbeA nia 3arposoro; C4 — Buaum, Lo
Ha JaHWM Yac He € PiaKiCHMMU, ane MalTb TEHAEHLIIO 40 CKOPOYEHHS iX MIIOLL).

o YepsoHoro cnucky yrpynoBaHb BOAHUX MakpodiTiB YkpaiHn (MakpoduThl..., 1993) BigHeceHo 21
yrpynoBaHHs: Karteropia 2 — Potamogeton rutilus (yrpynosaHHs), Potametum sarmaticus, Salvinio-
Aldrovandetum; Kateropia 3 — Aldrovandetum vesiculosae, Aldrovando-Utricularietum minoris,
Ceratophylletum tanaitici, Potametum obtustifolii, Salvinio-Spirodeletum, Trapetum natansis, Trapo-

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa
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Nymphoidetum peltatae, Wolffio-Lemnetum gibbae; Kateropia 4 — Batrachietum rionii, Callitrichetum
hermaphroditicae, Callitricho-Hottonietum, Callitricho-Ranunculetum fluitans, Ceratophylletum submersi,
Hydrochareto-Nymphaloidetum peltate, Nupharo Iutei-Nymphaeetum albae, Nymphoidetum peltatae,
Potameto natantis-Nymphaeetum candidae, Wolffietum arrhizae (KaTeropia 2 — yrpynoBaHHs,
3HaxXoOsaTbCHA Ha MexXi 3HUKHeHHs; KaTeropia 3 — yrpynoBaHHSA, 3HaxoAAaTbCs Mg 3arpo30t0 3HUKHEHHS,
KaTteropis 4 — yrpynoBaHHs nnoLla, KX CUbHO CKOPOYYETLCS).

o nepeniky BuaiB perioHansHO pigkicHnx pocnuH (OdiuiviHi nepeniku..., 2012) skntoyeHo 16 Buais:
Nuphar lutea, Nymphaea alba; N. candida, Batrachium rionii, B. foeniculaceum, Hottonia palustris,
Myriophyllum alterniflorum, Utricularia vulgaris, U. intermedia, Vallisneria spiralis, Stratiotes aloides,
Potamogeton sarmaticus, P. obtusifolius, P. rutilus, Caulinia minor, Wolffia arrhiza.

[o nepeniky pigKiCHWX, 3HUKaK4YMX, TUMOBMX Ta TUX, WO MNOTPEOyHTb OCOGNMBOI OXOPOHW,
pocnuHHMX yrpynoBaHb (3eneHa kHura..., 2009) BHeceHo 14 BogHux yrpynyBaHb: Aldrovandeta
vesiculosae, Batrachieta rionii, Ceratophylleta tanaitici, Ceratophyletta submersi, Lemneta (gibbae)
wolffiosum (arhizae), Nymphaeeta albae, Nymphaeeta candidae, Nymphaeeta Ilutea, Nymphaloides
peltate, Potamogetonea praelongi, Potamogetoneta rutili, Potamogetoneta obtusifolii, Potamogetoneta
sarmatici, Salvinieta natantis.

[o lMepeniky pocnnHHMX yrpynoBaHb 3a 3efeHMM CMMCKOM XapkiBcbkoi obnacti (KnimoB Ta iH.,
2005) BigHeceHo ABa BoAHMX yrpynosaHb: Stratiotes aloides, Wolffieta (arrhizae) lemnosa.

OkpiM pigKiCHMX Ta 3HUKaKYMX BUAIB BULLMX BOAHMX POCVWH, Y BOAOWMAX 3’ABMSOTLCA HOBI iHBASINHI
BUAM, SIKi BegyTb cebe arpecuBHO wWopo abopureHHoi dnopu. [o Takux BUgiB, WO 3'SABUIIUCL OCTaHHIM
YacoMm BigHocATbeA Pistia stratiotes L. Ta Eichhornia crassipes (Mar t.) Solms. (PokuTaHcbkui, Mamyns,
2021). Onsa 3anobiraHHs nodanbliOro MOWMPEHHS AaHUX BUAIB Y PerioHi HeoOxigHO NpoBeAEHHS
MOHITOPUHIY X YNCENBHOCTI B MiCUAX PO3MOBCIOAXKEHHS.

Bce ue cBiguiTb NpoO BpasnMBICTb 4AHOI EKONOrYHOI rpynyM poCivH, 0COGnMBO Big MOCTIMHOMO
3pOCTalYOro aHTPOMOrEeHHOro TWUCKY Ha MNPUPOAHI BOOHI €KOCUCTEMWM Ta, HeobOXigHICTb MOCTIMHOro
MOHITOPUHIY LWOA0 BUSIBIIEHHST KOPIHHUX 3MiH Y doriopi BOOOWM CXiHOT YacTuHW [HinpoBCcbKOro-oHeLbKoi
3anagviHu.

BucHoBku

3a pesynbTatamMm NpOBEAEHOr0 [OOCHIMKEHHS BCTAHOBMEHO, WO dropa CXigHOI YacTuHU
[HinpoBcbko-[JOHEeLbKOI 3anaaMHn HapaxoBye LoHaMeHLwWwe 61 Bua BULWMX CYONHHUX POCIUH, 3 SAKUX 26
MalTb OXOPOHHWM CTaTyC PI3HOro CTYNEHI 3anoBiJaHHA, WO CTaHOBUTb Mawke MNOMOBUHY BiA
pocnigxysaHoi dropn. OKpiM pigKiCHUX Ta 3HMKaK4YMX BUAIB BULLMX BOAHUX POCMAMH, Y BOAOWMAax
3’ABNSATLCS HOBI iHBa3iNHI BUAW, siki BeAyTb cebe arpecuBHo wono abopureHHoi donopu. [Jo Takmx BUgis,
LU0 3’ABMMMUCb OCTaHHIM YacoM BigHocaTbes Pistia stratiotes L. Ta Eichhornia crassipes (Mar t.) Solms.

AHoTOBaHuM cnnucok ¢nopu Bogonm CxigHoi YacTMHU [HiNnpoBCcbko-[lOHEeLbKOI 3anaguHu

YMOBHi NO3Ha4YeHHSA Ta CKOPOYEHHS
Ekoun.: ekonoriyHa rpyna BOAHUX POCAWH; Po3r.: eKonoris MicLLe3pOCTaHHSA Ta PO3MNOBCIOOXKEHHS Y PerioHi
pocnimpkeHHs; Oxop.: craTyc OXxOpoHw; Jlim.: nitepaTypHi [xepena, WO CTOCYTbCA TepuUTOopii
pocnimpxkeHHs;; CWU: repbapin XapkiBCbKOro HauioHanbHOro yHiBepcutety imeHi B.H. KapasiHa; KW:
HauioHanbHuin repbapinn Ykpainu IHcTuTyTy 60TaHikn imeHi M.I. Xonogoro HAH Ykpainn; locn. 3H.:
rocnofapcbke 3Ha4YEHHS.

I. Bipgin — Polypodiophyta — ManopotenoAiGHi KHura..., 2009; 3eneHa «kHura..., 2009; Bern

1. Knac - Polypodiopsida — lNanopoTteBuaHi

1. PoguHa - Salviniaceae T. Lestib — CanbBiHiBeBI
1. (1). Salvinia natans (L.) All. — CanbBiHis nnaBatoya
XXummesa ¢popma: opHopidHuK. Ekosn.: AeporigaTodit.
BinbHO-NNaBao4Mn Ha NOBEpxHi BOoAW, He BKOPIHEHWN.
Apean: €poasiatcbkuii. Po3n.: B noBinbHO Teky4mx abo
CTOosuMX Bogax, 3amuBax, crapuusx. CnopaguyHo y
MonTtaBcbkid 061., LeHTpanbHUX Ta MiBAEHHUX parioHax
XapkiBcbkoi 00n., iHOAI MacoBO B OCiHHIA nepiog,
(YyryiBcbkmn Ta 3miiBcbkuin p-HKU.). Oxop.: YepBoHa
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p-H, I3tOMCbKUA p-H, YyryiBCbkUn p-H, POKUTAHCLKURA,
2020, 2010; Lienes, 1949; CeuctyHoBa, 1947; LLUnpses,
1905. KW-: XapkiBcbkui p-H, BoB4yaHCbkuin p-H,
3miiBCbKUiA p-H, |3toMcbkuii p-H, KoToB, 1923, 1949, 1966;
JlaBpeHnko, 1919, 1925; LUupsies, 1914, 1915; Tanies,
1913. [o3n. 3H.: [lekopaTuBHE, KOPMOBE, BOAOOXOPOHHE.
Il. Bipain — Magnoliophyta (Angiospermae) —
MoKpUTOHAaCiHHI
2. Knac — Magnoliopsida (Dicotyledones) — [JBoaonbHi
2. PogpuHa Nymphaceae L. — JlaTaTteBi
2. (2). Nuphar luteum (L.) Smith — meYunkm xoBTi
XKummesa ¢popma: 6araTopivHuK, LOBrO-KOPEHEBULLHWUIA,
BeretaTuBHO-pyxnuBui. Exorn.: Aeporigatodit. BinbHo
nnaBalouMii Ha MoBepxHi Bogu. 3 nnaBalyMM JIUCTAM
BKOpiHeHeHun. Apear: €spocunbipcbkun. Po3sn.: B piykax,
3aTokax. o Bcit Teputopii.. Oxop., Jlim.: POKUTAHCBKUIA,
Famyns, 2017, 2021; PokuTtaHcbkuin, Poman4yeHko, 2015;
OdviuinHi  nepenikn..., 2012; 3eneHa kHura..., 2009.
Shynder, Negrash, 2021; KasapiHoBa, 2013, 2019;
Fomnga, [Oasupos, 2008; lopenoBa, AnexuH, 2002;
YepHasn, 1982; [ybbiHa, 1982; MpokyauH n gp., 1979;
JlaBpeHko, 1973; LWkopbatos, 1956; Byt, 1940;
JlaBpeHko, 1924; 3anecckui, 1914; Tanues, 1913;
MwuniotuH, 1912; YrpuHckuin, 1912; CasenkoB, 1910;
Wwupses, 1903, 1907, 1910; Tumocpees, 1903; Haymos,
1902; Konecos, 1899; Hanueanko, 1898; [MaBnoBuu,
1898; Comos, 1897; LmanbrayseH, 1886, 1895, 1897;
MontoTa, 1887; MNopHuuknia, 1872; YepHaes,1859. CWU:
3wmiiBcbkuin p-H, YyryiBcbkuii p-H, CBucTyHoBa, 1956;
YopHa, 1978; PokutaHcbkui, 2010. KW: Hemae gaHux.
lo3n.  3H.. nikapcbkul,  OyOUNbHWA,  XapyOBWHNA,
JeKopaTBHUNA.
3.(3). Nymphaea alba L. — Jlatatta 6ine. Syn.:
Nymphaea minoriflora (Simonk.)
>Kummeesa ¢popma: 6araTopivHuK, 4OBrO-KOPEHEBULLHUNA,
BereTaTMBHO-PYyXinBUN. Ekon.: AeporigaToir.
BinbHonnasatounyi Ha noBepxHi BoAW. 3 MnaBaloynMm
NINCTAM BKOPIiHEHWI. Apeas: €Bponencbkuin. Posn.: B
CTOAYMX Ta MOBINbHO TEKyyuMx Bogdax. 3pigka no BCin
Teputopii. Oxop.: OdiuiHi nepeniku..., 2012; 3eneHa
KHura..., 2009. Jlim.: Shynder, Negrash, 2021;
KasapiHoBa, 2013, 2019; PokutaHcekun, Mamyns, 2017;
PokntaHcbkuin, PomaHyeHko, 2015; Momns, Oasuoos,
2008; YopHa, 2006, Nopenosa, AnexuH, 2002; YepHas,
1982; Oy6biHa, 1982; MNpokyaunH v gp., 1979; LWkopbaTos,
1956; Byt, 1940; JlaBpeHko, 1927; 3anecckun, 1914;
Tanues, 1913; MwnwoTuH, 1912; YrpuHckun, 1912;
CaBeHkos, 1910; Wunpses, 1903, 1907; Tumodcpees, 1903;
Haymos, 1902; Konecos, 1899; Hanusanko,1898;
MaBnosuy, 1898; Comos, 1897; LUmanbrayseH, 1886,
1895, 1897; lNopHuukun, 1872; YepHsieB, 1859. CWU.:
3miiBCbkuniA p-H, YyryiBcbkuin p-H, PokutaHcbkun, 2010;
YopHa, 1978; CsuctyHoBa, 1956; batiok, 1949. KW:
Hemae paHux. [03Mn. 3H.. AEKOPaTUBHUN, OYyOWIbHWMN,
NiKapCbKnin, Xap4oBUNA.
3. (4). Nymphaea candida J. Presl. — JlataTTa CHi>xXHO-
oine

XKummesa ¢popma: GaraTopivHNK, JOBro-KOPEHEBULLHWIA,
BereTaTMBHO-PYXNMBUMNA. Ekon.: AeporigaTodiT.
BinbHoOnnaeatounin Ha noBepxHi Boau. 3 nnaBakyum
NNCTSIM BKOpPiHEHW. Apeart: €Bpocubipcbkuit. Po3np.: B
piykax, 3aTokax, cTapuusx. Pigko no Bcii TepuTopii.
Oxop.: OdiuinHi nepeniku..., 2012; 3eneHa KHura...,
2009. Jlim.: Shynder, Negrash, 2021; KasapiHoBa, 2019;
PokutaHcbkun, Famyns, 2017; PokntaHcbkun,
PomaHueHko, 2015; lomnsa, Odasugos, 2008; YopHa,
2006; Nopenosa, AnexuvH, 2002; Oy6biHa, 1982; YepHas,
1982; nMMpokyauH wn gp., 1979; JlaBpeHko, 1973;
MpowkunHa-NaBpeHko, 1954. CWU: YyryiBCbkuin p-H,
3wmiiBcbkuin p-H, LiBinboB, 1955; JlaBpeHko, 1920. KW
HemMae JaHuX.

3. PopuHa — Ceratophyllaceae S.F. Gray —Kywuposi
4. (5). Ceratophyllum demersum L. — Kywup TemHo-
3enenun. Syn.: C. oxyacanthum Cham.

Xummesa ¢popma: GaratopiyHuk, OGes3kopeHeBui,
BereTaTuBHO-pyxnueuin. Ekon.: TigaTodit. [MoBHicTiO
3aHypeHuIn He BKopiHeHun. Apearn: Kocmononit. Po3n.: B
piykax, 3aTokax, CTapuusax. 3BMyaniHo Mo BCili TepUTOpii.
Jlim.: PokutaHcekun, Mamynsa, 2017, 2021; Shynder,
Negrash, 2021; lomnsa, [asupos, 2008; [openosa,
AnexuH, 2002; YepHasa, 1982; LUkopbatos, 1956;
MpowkunHa-NaBpeHko, 1954; byt, 1940; JlaBpeHko, 1924;
Tanues, 1913; MwunioTtuH, 1912; CaseHkoB, 1910;
Lnpsies, 1907, 1910; Tumocpeer, 1903; Hanwusaliko,

1898; Maenosu4y, 1898; Comos, 1897; LUmanbrayseH,
1897; MNopHuukun, 1872; Kosanesckuin, 1862; YepHsies,
1859. CWU: 3wmiiBcbkuin p-H, BoBYaHCbkMI  p-H,
Banaknincekuin p-H, XapKiBCbKnin p-H, 30/04iBCbKUIN pP-H,
M. XapkiB. PokuTtaHcekun, [amyna, 2017, 2021;
PokutaHcekun, 2009-2011, 2020; YophHa, 1978-1979;
Epmawosa, 1959; LiginsoB, 1951. KW: XapkiBCbkuin p-H,
I3tomMcbkui  p-H, 3MIIBCbKUA p-H, 30MOYIBCbKUA pP-H,
[NeyeHisbknin p-H, [epradviscbkuii p-H, YopHa, 1976, 1977,
1978; Coea, 1938; KotoB, 1926; Kosnos, 1925;
JlaBpeHko, 1917, 1918, 1919, 1920; CaBeHkos, 1907.
4.(6). Ceratophyllum platyacanthum — Kywwup
MAOCKOOCTUN
Xummeea c¢popma: GaraTopiyHuk, Ge3kopeHeBuw,
BereTaTuBHo-pyxnuesun. Ekon.: Tligatodit. [loBHicTiO
3aHypeHu He BKOpiHEHMN. Apeas: €BpoasiaTCbKU.
Po3sn.: B crtosuux i nosinbHux Bopgax. OpHe
MicuesHaxomkeHHs y banakniicekomy p-Hi 3a Shynder,
Negrash, 2021 — «Petrivsce — an arm of Siverskyi Donets,
08.07.1986, Dubyna, 2006». Jlim.: Shynder, Negrash,
2021; OybuHa, 2006. CWU: Hemae paHux. KW: Hemae
OaHUX.

4. (7). Ceratophyllum submersum L. — Kywup
nigBogHUN

Xummeea ¢opma: ©GaratopiyHuk, 6He3kopeHeBUN,
BereTatMBHoO-pyxnmBuin. Ekon.: Tigatodit. [loBHIiCTIO

3aHypeHnn He BKOpiHEHMN. Apeasi: €BpoasiaTCbKuM.
Posn.: Y 3annaBHWX BoAoOMMax, 3aTokax, pycrnax pidok.
3BunyariHo no Bcin Tepwutopii. Jlim.: Shynder, Negrash,
2021; KasapiHoBa, 2019; PokutsaHcbkun, Mamynsa 2017;
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[openoBa, AnexuH, 2002; YepHasn, 1982; lNMpowkuHa-
JlaBpeHko, 1954; CasenkoB, 1910; LWwupses, 1907;
Tumocbees, 1903; Konecos, 1899; [lNaBnosuy, 1898;
Hanueawko,1898; LLmanbrayseH, 1897; YepHses, 1859.
CWU: 3wmiiscbkunii p-H, XapkiBcbkuin p-H, YopHa, 1980.
KW: 3miiBcbkuii p-H, KasapiHoBa, 2011; YopHa, 1980.

4. (8). Ceratophyllum tanaiticum Sapeg. — Kywup

[OHCbKUI
)Xummesa  c¢bopma:  ofOHOpiYHWK,  Be3kopeHeBUA,
BeretatMBHoO-pyxnueBun. Ekon.. Tligatodit. [MoBHicTO

3aHYpEHUI He BKOpiHEHUN. Apeasn: E€BpPONENCHKUN.
Posn.: B o3epax 3annaBHuWX BogonMax. PigkicHun Bug
JeKinbka MicLue3HaxomkeHb B XapKiBCbkii 06nacTi.
Oxop.: European Red List..., 2011; 3eneHa kHura...,
2009. Jlim.: Shynder, Negrash, 2021; KasapiHoBa, 2019;
PokutaHcekuin, Mamyns, 2017; PokutaHckui, 2014, 2016;
PokutsaHcbkuin, Pomanyenko, 2015; YopHa, 2001, 2006;
lopenoea, AnexvH, 2002; JobpoyaeBa, Knokos, 1987;
Famyna, 1994; OybuHa, Ta iH., 1985; YepHas, 1982;
JlaBpeHko, 1973; [powkuHa-flaBpeHko, 1954. CWU:
BoBuaHcbkuii p-H, MeyeHisbkuii p-H, LiBinbos, 1956. KW:
3miiBcbkuii p-H, YopHa, 1980; NaspeHko, 1919, 1920.

4. PoguHa — Ranunculaceae Juss. — )XoBTeueBi
5.(9). Ranunculus aquatilis L. — BoasHui xoBTeub
BoaHWI. Syn.: (Batrachium aquatile (L.) Dumort.
XKummesa gpopma: GaraTopiyHMK, JOBrO-KOPEHEBULLHWNA.
Ekon.: AeporigatodiT. BinbHO nnasato4ymii Ha NoOBEPXHi
BOAW. 3 nnaBaly4MM JIUCTSM BKOPIHEHWW. Apear:
€Bponencbknin. Po3rn.: Y CTosUMX | NOBIMbHO TEKYy4nx
BoAax. Pigko okonuui M. XapkiB. JTim.: KasapiHoBa, 2019;
PokutaHcbkuin, PomanyeHko, 2015; PokutaHcbkun,
amyna, 2017; PokutaHckmn, 2014; lomnsa, dasvaos,
2008; YopHa, 2006; YepHas, 1982; MNaBnosu4, 1898;
LWmanerayseH, 1895, 1897; ComoB, 1897; opHULKMA,
1873. CWU: Hemae paHux. KW: XapkiBCbkuii p-H,
[epraviBcbkunii  p-H, 3MIiBCbKUI p-H, [3lOMCbKUIA p-H,

BoBuaHcbkui  p-H, JlaBpeHko, 1917, 1918, 1919;
CaBeHkoB, 1916; Hanwusanko, 1891; LUupsies, 1873;
YepHsieB, 1853.

5.(10). Ranunculus circinatum (Sibth.) Spach -
BogsHnin  xoBTeub  okpyrnui.  Syn..  Batrachium
foeninculaceum (Gilib) V. Krecz., B. circinatum (Sibth.)
Spach

XXummeea  ¢popma:  GaraTopiyHWK,  BereTaTuBHO-
manopyxnueuin. Ekon.. AeporigatodiT. 3aHypeHun

BKOpiHEHWIN. Apear1: €BpoasiaTcbkuin. Posm.: Y 3aTokax,
pycrnax pidok. Po3cCisiHO y UeHTpanbHuUX Ta MiBAEHHUX
pavioHax. Oxop.: PokutaHcekmi, Mamyna, 2017, 2021;
PokuTtsaHcbkuin, PomaHueHko, 2015; OdiuinHi nepeniku...,
2012. flim.: KasapiHoBa, 2019; Nopenosa, AnexuH, 2002;
YepHasa, 1982; JlaBpeHko, 1973; lMpowknHa-IlaBpeHko,
1954; LWwupseB, 1913. CWU: 3onouiBCbkuiA p-H,
Banakniiceknn p-H, BoB4YaHCbkun p-H, YopHa, 1978;
LisinboB, 1950, 1957. KW: I3tomCbkuin p-H, 3MiiBCbKUIA p-
H, XapKiBCbKUN p-H, BoBYyaHcbkMi p-H, [epradiscbkuin p-
H, YopHa, 1978; JlaBpeHko, 1916, 1918; LLUupses, 1909,
1914, 1915, 1916; YepHsies, 1825, 1853.
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5. (11) Ranunculus divaricatus (Schrank) Schur
>ummeea  ¢opma:  GaraToOpiyHWK,  BereTaTtMBHO-
manopyxnueui. Ekon.: Y cTaBkax, o3epax, MOBiflbHO
TeKyunx piykax. Ekon.. Aeporigatodit. 3aHypeHun
BKOpiHEHWI. Apear.: €BpoasiaTcbkuii. Po3n.: Y cTosunx i
noBinbHO Tekyumx Bogax. Pigko. Jlim.: Nomnsa, Jasnaos,
2008; 3anecckunn, 1914; Tanues, 1913; MuniotuH, 1912;
YrpuHckun, 1912; LWwupses, 1910, 1907; YrpuHCKun,
1909; Haymos, 1902; lNMasnosu4, 1898; Comos, 1897;
WmanerayseH, 1897, 1895, 1886; Kosanesckui, 1862;
YrpuHckun. CWU: Hemae paHux. KW: XapkiBCbkuii p-H,
OepraviBcbkuii p-H, Kym'stHCbKMW p-H, 3MIIBCbKMN pP-H,
JlaBpeHko, 1918; CaeHkos, 1906, 1907, 1910.

5. (12) Ranunculus rionii Lagger.— BoosaHui xoBTeLb
PioHa. Syn.: (Batrachium rionii (Lagger) Nyman)
XKummesa ¢popma: 6araTopivHUK, OBrO-KOPEHEBULLHWNIA.
Ekon.: Aeporigatodit. 3aHypeHui BKOpiHeHWW. Apeart:
€spoasiatcbkuin.  Posn.: Y  CTofuMX, NepeBaxHo
conoHutBatMx Bomax. Pigko. Oxop.:  OdiuinHi
nepenikn..., 2012; 3eneHa khura..., 2009. Jiim.:
KasapiHoBa, 2019; PokutaHcekuin, [amynsa, 2017;
PokntaHcbkun, PomanueHko, 2015; PokuTtaHcbkmia, 2014;
YepHas, 1982. CWU: Kernviscbkuin p-H, LiBinboB, 1949.
5. (13) Ranunculus trichophyllum Chaix — BoasHun
XOBTeLb BonoconucTuin. Syn.: Batrachium kauffmannii
(Clerc) V. Krecz.

XKummeea ¢popma: 6araTopivyHUK, LOBrO-KOPEHEBULLHUIA.
Ekon.: Aeporigatodit. 3aHypeHu BKOpiHEeHUW. Apear:
LnpkymnonsapHun. Po3n.: B noBinbHO TeKkyuux BoAax.
3pigka no Bcin tepwutopii. Jlim.: PokntaHceknn, Mamyns,
2017; PokntaHcbkun, Poman4yeHko, 2015; POKUTAHCBKMA,
2014; Tomnga, Oasungos, 2008; MNamynsa, 1994; YepHasq,
1982; LWmanbrayseH, 1886. CWU: 3miiBCbkuin p-H,
XKypaeneos, 1937. KW: Kyn'sHcbkuin p-H, Knokis, 1915.
5. (14) Ranunculus polyphyllus Waldst. et Kit. ex
Willd. — >KoBTeLb 6araTokopeHeBwui

)XXummeesa  ¢popma:  BaraTopiyHWK,  BeretaTMBHO-
pyxnusui. Ekosn.. Aeporigatodit. BinbHO nnaesatoynin Ha
noBepxHi Boau. 3 nnaBawyYMM JIMCTAM BKOPIHEHWUNA.
Apean: €BpoasiaTcbkuin. Poan.. Y  3apocTaruumx
BogorMax, Ha 6onotax, no 6eperam pidok. [yxe pigko
okonuui M. Xapkis. J1iT.: PokutaHcekun, Mamyns, 2017;
PokntaHcbkmin, PomaHuyeHko, 2015; PokuHsHcbkuin, 2014;
lomnsa, Oaesugos, 2008; YopHa, 2006; YepHas, 1982;
MpokyanH wn ap., 1979; MNpowkuHa-IlaBpeHko, 1954;

Lvpses, 1913; CasexkoB, 1910; Tumodpeen, 1903;
HaymoB, 1902; Hanwusanko, 1898; [lasnosu4, 1898;
WmanerayseH, 1897, 1995; T[opHuukun, 1872;
KosaneBckuin, 1862. CWU: [epradviBCkun  p-H,

Xapkiscbkui p-H, LiBinbos, 1949, 1950. KW: Xapkiscbkui
p-H, [epraviBcbkuii p-H, 3MiiBCbKUIA p-H, JllaBpeHko, 1926,
1920, 1918; Kortis, 1955, 1925; Casenkos, 1906;
Tumodcbee, 1902; Lupses, 1901; 1905; Hanuamnko,
1894, 1897, 1907.
5. PoauHa — Polygonaceae R.Br. — N'peukoBi

6. (15). Persicaria amphibia (L.) S.F. Gray — lipyak
3emMHoBogHuUiA. Syn.: Polygonum amphibium L.
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XKummeea ¢popma: 6araTopivyHUK, LOBrO-KOPEHEBULLHUNA,
BereTaTMBHO-pyxnueun. Ekon.: AeporigatodiT. BinbHo
nnaBaloyMin Ha MOBEPXHi BoAM. 3 MNnaBawyvMM fUCTAM
BKOpiHeHW. Apear.: LmpkyMnonspHun. Po3m.: B pivkax
Ta 3annaBHUX BogonMmax. 3BMYaMHO NO BCiN TepuTopii.
Jlim.: PokutsaHcbkun, amynsa, 2017, 2020; Shynder,
Negrash, 2021; Tomnsa, [Oasugos, 2008; [openosa,
AnexvH, 2002; YepHas, 1982; NaBpeHko, 1924, 1927,
1973; 3anecckun, 1914; MuniotuH, 1912; YrpuHckui,
1912; CaBeHkoB, 1910; LWupses, 1903, 1907; Tumodbees,
1903; Haymog, 1902; Konecos, 1899; Hanueawiko, 1898;
MasnoBny, 1898; Comos, 1897; LUmanbrayseH, 1886,
1895, 1897; Montota, 1887; MNopHuukni, 1872; YepHses,
1859. CWU.: banaknincbkuii p-H, YyryiBcbkuii p-H,
3onoyiBcbkniA p-H, BoBYaHCbKMI p-H, 3MIiiIBCbKUIA p-H, M.
Xapki. YopHa, 1978; Jlunosckka, 1970; LiBinbos, 1951.
KW: Hemae gaHux.

6. PognHa — Elatinaceae Dumort. — Pycnuuesi
7. (16). Elatine alsinastrum L. — Pycnvusa MokpuyHa
XKummesa opma: OOHOPIYHUK, BereTaTuBHO-
HepyxnuBuii.  Ekon.:  Aeporigatodit.  3aHypeHum
BKOpiHEHWN. Apeasn: €BpoasiaTcbkuii. Po3n.: Y CTosunx
Hernnbokux BoaonMax, nnaBHAX. Ha bonoTtax. PoscisHo
no Bcii Teputopii. Jlim.: PoknTaHcekui, Mamynsa, 2017;
Pokutancekun, 2014; YopHa, 2006; YepHas, 1982;
MpowkuHa-JlaBpeHko, 1954; JlaBpeHko, 1927; CaBeHKoB,
1910; LWwpsies, 1913, 1907; T[lasnosu4, 1898;
Hanueawviko, 1898; LWwmanerayseH, 1886, 1895, 1897;
YepHsies, 1859. CWU: OeprayiBcbkuii p-H, 3MiiBCbKUIA p-
H, YopHa, 1980; Liginbos, 1949; 303, 1939; JlaBpeHko,
1920. KW: 3wmiiBcbkuii. p-H, [epradiBcbkuini  p-H,
3onouiBcbkuin p-H, M. XapkiB. JlaBpeHko, 1916, 1919;
Lnpses, 1893. KW: 3miiBCcbkuii p-H, Kym’'sHCbKM p-H,
XapkiBcbkun p-H, [epraviscbkuin p-H, Knokis, 1915;
JlaBpeHko, 1916, 1919, 1920; Koris, 1917; YopHa, 1980.
7. (17). Elatine hydropiper L. — Pycnuus 3BuBMCTO
HaciHHa. Syn.: E. gyrosperma Dueben.
XKummesa ¢gopma: O HOPIYHWK, BereTaTMBHO-
HepyxnuBun.  Exon..  Aeporigatodit.  3aHypeHun
BKOpiHEHWIN. Apeas: €BpocubipCcbkuin. Po3r.: y CTosunX
Hernnbokux BOOOMMAax, Ha MyNnMCTMX GoroTax, y Bofi

6ins 6Geperie. Pigko B 6GacenHi Cie. [iHusa. Jlim.:
PokutaHceknii, 2014; PokutsHcbkun, [amyns, 2017;
YopHa, 2006; YepHas, 1982; LWwnpse, 1907, 1913;

CaBeHkoB, 1910; Hanusanko, 1898; lNaenosuy, 1898;
ComoB, 1897; LUlmanbrayseH, 1886, 1895, 1897;
YepHsaes, 1859. CWU: Yyryiscbknid p-H, LiBinboB, 1949.
KW: nemae panux. LE: Yyryiscbkui p-H, LiBinbos, 1949.
7. PoauHa — Primulaceae Vent. — NepBouBiTHI

8. (18). Hottonia palustris L. — Typya 6onoTHa

XKummesa ¢popma: 6araTopiuHuK, OBro-KOPEHEBULLHWUIA,
BeretaTuBHO-manopyxnueuin.  Ekon.:  AeporigatodiT.
3aHypeHwuii BkopiHeHWI. Apearsn: €Bponencbkuii. Po3mn.: Y
cTosauin Bopgi, Ha 6onoTtax. 3pigka no BCii TepuTopii.

Oxop.: OdiuiiHi nepeniku..., 2012. Jiim.: Shynder,
Negrash, 2021; KasapiHoBa, 2019; POKATSAHCbKUNA,
Famynga, 2017; PokutaHcbkun, PomaHuyeHko, 2015;

Momna, [Hdasupgos, 2008; YopHa, 2006; [opernosa,
AnexuH, 2002; YepHan, 1982; JlaBpeHko, 1973;
MpowknHa-NaspeHko, 1954; Kneneup, 2020; Knokos,
KotoB, 1925; 3anecckun, 1914; TanuesB, 1913;
CaBeHkoB, 1910; LWwupses, 1907; Tumodpeer, 1903;
Hanueanko, 1898; LUmanbrayseH, 1886, 1897;

lopHuukun, 1873; Kosanesckuin, 1862; YepHses, 1859.
CWU: 3miiBCbKMI p-H, YyryiBCbKWIN p-H, XapKiBCbKUIA p-H,
Bankiscbkuit  p-H, [lepBomancbkuin p-H, M. Xapkis,
'pomakoBa, 2014; YopHa, 1983; Liginbos, 1950; boxko,
1928; JlaBpeHko, 1916. KW: Hemae gaHux.

8. PoguHa — Droseracea Salisb. — PocuukoBi
9.(19) Aldrovanda vesiculosa L. — AnbgpoBaHaa

nyxupyacra
)Xummesa ¢popma: OGaratopiyHuk, Ge3kopeHeBui,
BereTaTMBHO-Manopyxnumeui. Ekon.: AeporigatodiT.

3aHypeHu HeBKopiHeHun. Apean: LinpkymnonsapHui.
Poan.: B cTosauin Bogji o3ep, cTaBkis, pidkax. [loBoni pigko
3axigHa u4actuHa. Oxop.. YepBoHa kHura..., 2009;
3eneHa kHura ..., 2009. Jlim.: Tanues, 1913; Wwnpses,
1907, 1910; WmanbrayseH, 1895. CWU: Hemae paHux.
KW: Hemae gaHux.

9. PoauHa — Trapaceae Dumort. — BoasHoropixoBi
10. (20). Trapa natans L. — BogsiHuii ropix nnasaroumm
XKummesa ¢opma: OAHOPIYHKIK, BereTaTtuBHO-
HepyxnmBui. Ekon.: AeporigatodiT. BinbHO nnaeatoumn
Ha MnoBepxHi BoaW. 3 nnaBalyMM JIUCTAM BKOPIHEHWIA.
Apean: €sponencbknin. Poan.: ManonpoTiyHi Bogonmu,
3annaBHi o3epa i cTapuui, 3aToku pivok, wWo Aobpe
nporpiBatoTbcs, Ha rmubuHi 0o 50-100 cm. bacenH Cis.
[iHus, ocTaHHIM YacoM He BUSIBMSIBCH, CTABOK B JOMWHI
p. Yau, cmt. 3onouiB iHTpoaykoBaHui y 80-Ti pokmn XX.
Oxp.: YepBoHa kHura..., 2009. Jlim.: KasapiHosa, 2019;
PokntaHcbkun, [amyna, 2017; PokutaHcbkun,
PomaH4yeHko, 2015; PokutaHcbkmn, 2014; [omns,
Oasnpos, 2008; YopHa, 2001, 2006; YepHasa, 1982;
MpokyauH, n ap., 1979; Wupses, 1903; Nasnosun4, 1898;
Cowmos, 1897; MNontoTa, 1887; LUmanbrayseH, 1886, 1895,
1897; lNopHuukmia, 1873; Kosanesckuii, 1862; YepHses,
1859. CWU: Hemae paHux. KW: BankiBCbkuin p-H,
Kyn'sHcekuia p-H, YepHsies; Knokis, 1915.

10. PoauHa — Haloragaceae R.Br. — CtonucHukoBi
11. (21). Myriophyllum spicatum L. — Bopgonepuus
Korocucta
>Kummeea chopma: 6araTopiyHWK, JOBro-KOPEHEBULLHUNA,
BereTaTBHO-PYXIMBUNA. Ekon.: AeporigaTtodiT.
3aHypeHun BKopiHeHUW. Apean: LMpkymnonspHui.
Poan.: 3pigka no Bcivt Teputopii. J/lim.: Shynder, Negrash,
2021; PokuTtaHcbkmn, Mamyns, 2017; Nomng, Oasunaos,
2008; TlopenoBa, AnexuH, 2002; UYepHas, 1982;
JMaBpeHko, 1924, 1973; LWkopbatos, 1956; lNpolknHa-

JlaBpeHko, 1954; Tanwues, 1913; CasenkoB, 1910;
Hanusainko, 1898; Masnosu4, 1898; Comos, 1897;
lopHuukmn,  1872;  LWwmanerayseH, 1886, 1897;

KoBanesckuii, 1862; YepHsieB, 1859. CWU: XapkiBcbkui
p-H, UginboB, 1949, 1951; KanuHuuyeHko. KW: Hemae
JaHuX.
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11. (22). Myriophyllum verticillatum L. — Bogonepuug
Kinb4acta
XKummesa gpopma: GaraTopivHMK, JOBro-KOPEHEBULLHWUNA,

BereTaTMBHO-PYXMMBUMNA. Ekon.: AeporigaTodiT.
3aHypeHui  BkopiHeHWW. Apeasn: LinpkymnonspHun.
Posn.: 3pigka no Bcih Teputopii. Oxop.: OdilinHi

nepeniku..., 2012; European Red List..., 2011; YepBoHa
KHura..., 2009; KnimoB Ta iH., 2005; 3eneHa khura...,
2009; Bern Convention..., 1979. Jlim.. POKATSHCbKURA,
Famyns, 2017, 2020; Shynder, Negrash, 2021; FNomns,
Hasunpgos, 2008; Nopenosa, AnexuH, 2002; YopHa, 1978,
1982; JlaBpeHko, 1973; MNpowkuHa-IaBpeHko, 1954; byT,
1940; CaBeHkog, 1910; MuntotuH, 1912; LWupsies, 1907;

YrpuHckmn, 1910; Haymos, 1902; CykaueB, 1902;
Hanusawnko, 1898; [MaBnosu4y, 1898; Cowmos, 1897;
MonoTta, 1887; LWwmanerayseH, 1886, 1895, 1897;

lopHuukni, 1872; Kosanesckun, 1862; YepHsaes, 1859.
CWwu. 3MiilBCbKUI p-H, BoByaHcbkui p-H,
HoBoBoponasbkuin p-H, Banakniicbkuii p-H, YyryiBcbkui
p-H, PokutsHcekun, 2009, 2010; YopHa, 1978, 1979,
1980; Uinbos, 1951. KW: Hemae pgaHux.

11. Poauna — Menyanthaceae Dumort. —

Bob6iBHMKOBI

12. (23) Nymphoides peltata (S.G. Gmeil.) O. Kuntze —
MnaByH LMTONNUCTUN. Syn.: Limnanthemum
nymphaeoides Link
Kummesa ¢popma: baraTopidHuK, [OBro-KOPEHEBULLHUN
abo NMy4KO-KOPEHEBULLHWUIA, BEreTaTnBHO-
pyxnueui.Exon.: Aeporigatodit. BinbHonnasatounmnm Ha
noBepxHi Bogau. 3 nnaBawyYMM JMCTAM BKOPIHEHWUNA.
Apearn. €Bpasartcbknii. Posn.: MinkoBoaas HENPOTOYHMX
abo Mano nNpoTOYHWMX BOAOWM 3 MillaHWM Ta MynMCTO-
nilwaHum aHom. BiporigHo nomunkoBo HaBeaeHun. Oxop.:
YepBoHa kHura..., 2009; 3eneHa khura..., 2009. Jlim.:
Comosg, 1897. CWU: Hemae paHnx. KW: Hemae paHux.
locn. 3H.: Jlikapcbke, KOpmOBe, [eKopaTuBHeE,
BOZI0OXOPOHHE.
12. PoauHa — Lentibulariaceae Rich. — MyxupHukosi
13. (24). Utricularia intermedia Hayne — T[lyxupHuk

cepeaHin

XXummesa  opma:  GaraTopiyHuK,  BereTaTuBHO-
PYyXIMBUIA. Ekon.: Aeporigatodir. 3aHypeHui
HeBKOpiHeHWW.  Apean:  UupkymnonspHuun.  Poan.:

3pocTae y ctapuuax Ta kaHaBax Ha rmunbuHi 10-150 cm.
Oyxe pigko okpemi micuespoctaHHs. Oxop.: OdiuinHi
nepeniku..., 2012; PokutaHcbkuin, 2014; POKUTAHCBKUNA,
amyns, 2014, 2017; PokutaHcbkuin, PomaHyeHko, 2015;
YepBoHa kHura..., 2009. Jlim.: Shynder, Negrash, 2021;
KasapiHoBa, 2019; YopHa, 2001, 2006; YepHasa, 1982;
JlaBpeHko, 1973; 3anecckun, 1914; CaseHkoB, 1910;
Hanusawnko, 1898; [laBnosuy, 1898; LUmanbraysen,
1886, 1897. CWU: Hemae gaHux. KW: 3MmiiBCbkun p-H,
JlaBpeHko, 1921.

13. (25). Utricularia minor L. — NyxvmpHWK manui
XXummeea  ¢popma:  GaraTopiyHWK,  BereTaTuBHO-
pyxnueui. Ekon.: AeporigatodiT. 3aHypeHun He
BKOpiHeHW. Apearn: UnpkymnonapHun. Posmn: B osepax,
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cTapuusix, Ha 06BogHeHNX TopdoBuLLax Ha rMnbuHi 5-10
cMm. [lyxe pigko okpemi micuespocTtaHHs. Oxp.: OdiuinHi
nepeniku..., 2012; YepBoHa kHura..., 2009. Jiim.:
Shynder, Negrash, 2021; KasapiHoBa, 2014, 2019;
PokutaHcebkuii, 2014; PokutsaHcbkun, [amyns, 2014,
2017; PokuTtaHcbknn, PomanyeHko, 2015; YopHa, 2006;
YepHas, 1982; INaspeHko, 1973; lMpoLukmHa-IlaBpeHko,
1954; NaBpeHko, 1927; CaeeHkoB, 1910. lMaBnoBuy,
1898; LUmanbrayseH, 1886, 1897. CWU: Hemae paHux.
KW: BankiBcbkuii p-H, 3MiiBCbkuin p-H, 3anecbkuin, 1920;
JlaBpeHko, 1920.

13. (26). Utricularia vulgaris L. — [MyxnpHuK 3Bu4anHuni

Xummeea  ¢opma:  GaraToOpiyHWK,  BereTaTtMBHO-
PYXnvBUA. Ekon.: AeporigatodiT. 3aHypeHui
HeBKOpiHeHun.  Apean:  UupkymnonsipHuii.  Po3n.:

MoBinbHO Tekyunx abo ctosumnx Bogax, bonotax. Josoni
pigko crnopagu4Ho no Bcin Teputopii. Oxop.: OdilinHi
nepeniku..., 2012. Jlim.: Shynder, Negrash, 2021;
KasapiHoBa, 2019; PokutaHcekuin, [amynsa, 2017;
PokutaHcbknin, PomaHnuyeHko, 2015; omns, [Jasuaos,
2008; YopHa, 2006; Nopenosa, AnexmH, 2002; YepHas,
1978, 1982; IlaspeHko, 1924, 1973; [lpowkuHa-
JNlaBpeHko, 1954; 3anecckui, 1914; Tanues, 1913;
MwuntotuH, 1912; YrpuHckuin, 1912; CasenkoB, 1910;
LWwupsies, 1907, 1910; Tumodpees, 1903; Haymos, 1902;
Hanueanko, 1898; [Maenoeun4y, 1898; Cowmos, 1897;
MNontoTa, 1887; WmanbrayseH, 1886, 1897;
Kosanesckun, 1862. CWU: YyryiBCbkuin p-H, 3MiiBCbKUN
p-H, I3tomckbmin p-H, Banaknincbknin p-H, BankiBcbkuin p-
H, OepraviBceknin p-H, m. XapkiB, YopHa, 1978-1980;
LisinboB, 1956, 1951. KW: Hemae ganHux.

13. PoguHa — Callitrichaceae Link — BupuHHuueBi
14. (27) Callitriche hamulata Kutz. ex W.D.J.Koch —
BupvHHUUSA ravkyBaTa
XKummesa gopma: O HOPIYHMK, BereTaTMBHO-
HepyxnuBuii.  Ekon.:  Aeporigatodit.  3aHypeHun
BKOpiHeHWI. Apean: €Bponencbkuin. Po3n.: Y Bogonmax.
Bigomi okpemi Micue3pocTaHHS, BipOrigHO 3HUKNUK BUA.
Jlim.: [obpoyaesa wn pgp. 1987; [Masnosuy, 1898;
WmanerayseH, 1897. CWU: Hemae paHux. KW: Hemae
OaHUX.

14. (28). Callitriche hermaphroditica L. — BupuHHuua
pBoctateBa. Syn.: Callitriche autumnalis L.

Kuttea dopma: OAHOPIYHMK, BereTaTtMBHO-
HepyxnmuBun.  Exon..  Aeporigatodit.  3aHypeHun
BKopiHeHun. Apean: LinpkymnonspHun. Poan.: B o3epax,
CTOSuYMX BOAOWMAxX Ta MOBINbHMX pivkax. BiporigHo
3HUKNWA BuA, BigOMe oOAHe Micue3pocTaHHs. Ekon.:
Aeporigatodit. Jlit.: PokutaHcekun, [amyns, 2017;
Pokutancekuin, 2014; YopHa, 2006; YepHasn, 1982;
YepHsieB, 1859. CWU: XapkiBcbkuin p-H, Kosnos, 1923.
Koanos. KW: Xapkiscbkun p-H, Kosnos, 1923.

14. (29). Callitriche palustris L. — BUpUHHMLSA BECHSIHA.
Syn.: Callitriche verna L.

XKummesa ¢opma: OAHOPIYHMK, BereTaTtmMBHO-
manopyxnmueuin. Ekon.: Aeporigatodit. 3aHypeHui
BKOpiHEHW. Apearn: UupkymnonapHui. Posn.: Ha
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npubepexHUX AOinsHkax 3anfaBHUMX BOAOWM, Y 3aToKax
pidok. CnopagmyHo. Jlim.: Shynder, Negrash, 2021;
KasapiHoBa, 2019; PokuTtaHcekuin, Mamyns, 2017; Nomns,
Hasunpgos, 2008; YopHa, 2006; YepHas, 1982; MNpoLukmHa-
JlaBpeHko, 1954; VYrpuHckmn, 1910; LUupsies, 1907;
[MaBnoBswny, 1898; LUmanbrayseH, 1895, 1897;
Koanesckuii, 1862; YepHsieB, 1859. CWU: 3miiBCbkuii p-
H, 3onoyiBCcbKuin p-H, HosoBogonasbkun p-H,
XapkiBcbkuin p-H, BankiBcbkun p-H, [depradiBCokuii p-H,
Banakniiceknii p-H, BoB4YaHCbkui p-H, YopHa, 1978,
1979; LUsinbos, 1956. KW: 3miiBCbkun  p-H,
HoBoBogonasbknii p-H; XapkiBCbkuin p-H, BankiBcbkuin p-
H, Oepraviscbkun p-H, KasapiHoBa, 2014; YopHa, 1978;
Kotis, 1928, 1933; Migonniyko, 1923; JlaBpeHko, 1918,
1919, 1920, 1922; LWwupses, 1905, 1913; Hanusarko,
1896; YepHsies, 1853, 1854.

14. (30). Callitriche stagnalis Scop. — BwupuHHMUSA
CTaBKoBa

Xummesa  ¢bopma: OAHOPIYHMUK, BEreTaTnBHO-
HepyxnuBun.  Ekon..  Aeporigatodit.  3aHypeHun

BKOpiHeHW. Apearn: LupkyMmnonsapHui. Po3sn.: Y cTosaumx
BoAoOMMax, Ha 3abonoueHux micusax. dyxe pigko. JSliim.:
Shynder, Negrash, 2017, 2021; KasapiHoBa, 2019;
PokutaHcekun, amynsa, 2017; PokutaHcbkuin, 2014;
YopHa, 2006; UYepHasa, 1982; [lasnosuy, 1898;
LWwmanbrayseH, 1897; YepHses, 1859. CWU: Hewmae
naHux. KW: Hemae gaHux.
3. Knac - Liliopsida (Monocotyledones) —

OpaHoponbHiI
14. PoguHa — Hydrocharitaceae Juss. —
XabypHukoBi
15.(31). Elodea canadensis Michx. - Enoges
KaHaacbka
Xummesa  ¢popma:  BaraTopiyHWK,  BereTaTMBHO-
PyXnNunBUNA. Ekon.: AeporigaTtodir. 3aHypeHnin
BKOpiHeHW. Apean: Kocmononit. Posn.: Y piykax,

3aToKkax, CTOsYMX 3anfaBHUX BOAoOMMaXxX. 3BUYAMHO MO
BCilt TepuTopii. JTlim.: PokutsaHcbkui, Famynsa, 2017, 2020;
Shynder, Negrash, 2021; Tlomnsa, Oasugos, 2008;
[openoBa, AnexuH, 2002; EpmoneHko, 1987; YepHas,
1982; Tanues, 1912, 1913; 3anecckun, 1914. CWU:
BoBuaHCbkuA p-H, XapkiBCbkui p-H, YyryiBCbkui p-H,
Pokutancekuin, 2009, 2011, 2020, 2021; Tony6eHko,
1979; YopHa, 1978. KW: 3miiBcbknii p-H, YopHa, 1977,
1978.

16. (32). Hydrocharis morsus-ranae L. — >XabypHuk
3BUYaANHNI

XKummeea  ¢opma:  BaraTopiyHWK,  BereTaTtMBHO-
pyxnueuin. Exorn.: AeporigatoiT. BinbHo-nnasato4mmn Ha
NOBEpPXHi BOAM, He BKOPIHEHUI. Apears: €BpoasiaTCbkui.
Po3n.: PosciaHo no Bcih obnacti. Jlim.: POKATAHCLKURA,
Mamynsa, 2017, 2021; Shynder, Negrash, 2021; MNomns,
Hasunpos, 2008; YopHa, 2006; Nopenosa, AnexuH, 2002;
YepHas, 1982; NaspeHko, 1924, 1973; LLUkopbaTos, 1956;
MpowkunHa-IlaBpeHko, 1954; Tanues, 1913; MunioTuH,
1912; Casenkos, 1910; LWupses, 1907; Haymos, 1902;
Konecos, 1899; Hanuainko, 1898; lNaBnosu4, 1898;

Cowmos, 1897; NontoTa, 1887; LLUmanbrayseH, 1886, 1897;
lFopHuukmn, 1873; Kosanesckuin, 1862; YepHses, 1859.
CWU: 3miiBCbKMI p-H, I3tOMCbKNin p-H, BoBYaHCbLKMIA p-H,
Bbanakniicekun p-H, PokntaHcekun, 2011, 2021; YopHa,
1978; €pmawosa, 1956; CeuctyHosa, 1956; LiBinbos,
1951. KW: Hemae gaHux.

17. (33). Stratiotes aloides L. — BopgaHun pisak
anoeBuaHUN

XKummesa gopma: BaraTopiyHuK, KOPOTKO-
KOPEHeBULWHUN.  EKon.:  Aeporigatodirt. BinbHo-

nnaeawyMin Ha MOBEpPXHi BOAMW, HEBKOPIHEHWN. Apear:
€Bpocubipcbknii. Posn.: B 3aTtokax pivko, 3annaBHUX
Bogonmax. PoscisHo no Bcin Teputopii. Oxop.: OdilinHi
nepeniku..., 2012; Knimos 1a iH., 2005. Jlim.: Shynder,
Negrash, 2017, 2021; KasapiHoBa, 2019; POKNTAHCbKUNA,
Mamyna, 2017; MNomna, Oasugos, 2008; YopHa, 2006;
Fopenosa, AnexuH, 2002; YepHas, 1982; Knokos, KoTos,
1925; JNaBpeHko, 1924; Tanues, 1913; MunioTuH, 1912;

CaBeHkoB, 1910; LUupsieB, 1907; Hanwueaiko, 1898;
MaBnosuy, 1898; Comos, 1897; [oniota, 1887;
WwmanerayseH, 1886, 1897; Kosanesckuin, 1862;

YepHsaes, 1859. CWU: BosyaHcbknn p-H, banaknincbkun
p-H, 3miiBcbkuii p-H, Mpomakosa, 2014, 2015; YopHa,
1978, 1979. KW: 3miiBCbkuIA p-H, XapKiBCbKUA pP-H,
Kyn’'ssHCbkuin p-H, I3tomcbkuin p-H, YopHa, 1976, 1977;
IlaBpeHko, 1918; Knokis, 1914, 1915; CaseHkoB, 1907;
YepHsie, 1849.

18. (34). Vallisneria spiralis L. — BanicHepis cnipanbHa
>Kummesa ¢popma: 6araTopivHuK, OBroO-KOPEHEBULLHWUIA,
BereTaT1BHO-PYXIVBUNA. Exkon.: AeporigaTtodiT.
3aHypeHuii  BkopiHeHW. Apean: LMpKymnonsipHui.
Posn.: Y pivkax, 3aTokax, 6ins Geperis. Po3cisHo no p.
Cie. JoHueb, Bneple 3apeecTpoBaHWiA Ha MiNKoBOAAi
3wmiicbkoi [JPEC B okonuusx c. JlIumaH 3MiiBCbKOro p-H,
Oxop.: OdiuinHi nepeniku..., 2012, Jlim.: POKUTAHCBKWA,
2014; PokutaHcbkui, Famyns, 2017, 2021;
PokutaHcbknii, PomaHuyeHko, 2015; Shynder, Negrash,
2021; KasapiHoBa, 2019; YepHasa, 1982; [lopenosa,
AnexuH, 2002. CWU: 3miiBCbknin p-H, YyryiBCbkuii p-H,
PokuTtaHcekun, 2009-2011, 2020; Mpomakosa, Mamyns,
2008, 2015; YopHa, 1978, 1980. KW: KazapiHoBa, 2011;
YopHa, 1980, 2003; 3miiBCbkuNiA p-H, YyryiBcbkui p-H, LE:
3wmiiBcbkui p-H, LiBinbos, 1972.

15. PoguHa — Potamogetonaceae Dumort. —

PaecHukoBi
19. (35). Potamogeton acutifolius Link. — PpecHuk
rOCTPONUCTHUN
XKummesa gopma: BaraTopiyHuK, KOPOTKO-
KOPEHEBULLHUIN, BereTatMBHO-manopyxnuseuin. Ekorn.:
Aeporigatodit.  3aHypeHwun#  BKOpiHeHUW.  Apearn:

€Bponencbknin. Po3r.: B CTOSIMMX 3anaBHUX BogonMax,
Ta pidykax. CnopagnyHo, NepeBaxkHO B CTEMOBIN YaCTWHi.
Jlim.: KasapiHoBa, 2019; PokutaHcekun, Namyns, 2017;
YopHa, 1982, 2006; Nopenosa, AnexuH, 2002; OybuHa,
YopHa, 1984; JlaBpeHko, 1973; lpowknHa-JlaBpeHko,
1954; JlaBpeHko, 1924, 1927; CaseHkoB, 1910;
MaBnosuy, 1898; LUmanbrayseH, 1886, 1897; YepHses,

BicHuk XapkiBcbKoro HaujioHanbHOro yHisepcuteTy iMeHi B. H. KapasiHa
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1859. CWU: BoBuaHcbkuin p-H, LiBinboB, 1956. KW:
YyryiBCbkuin p-H, [epradviBCbkuii p-H, 3MIiBCbKUIA pP-H,
BoBuaHcbkuii  p-H, Kym’'saHcekun p-H, YopHa, 1978;
IaBpeHko-MpoukiHa, 1931; NaBpeHko, 1917, 1919, 1920,
1922, 1925, 1933; Kotos, 1914; LLUupses, 1908; YepHsies,
1856, 1858.

19. (36). Potamogeton berchtoldi Fieber— PpecHuk
Bepxtonbaa. Syn.: P. pusillus sensu Juz.

)Kummesa ¢hopma: 6araTopiyHWK, LOBro-KOPEHEBULLHWUNA,
BereTaTMBHO-PYXIBUMNA. Ekon.: AeporigaTodiT.
3aHypeHu  BkOpiHeHWA. Apean: LinpkymnonspHun.
Po3an.: Y 3aTokax pivok. 3pigka B CTENOBIl YacTuHi. Jlim.:
Shynder, Negrash, 2021; PokutaHceukn, Mamyns, 2017;
lopenosa, AnexuH, 2002; [OybuHa, YopHa, 1984;
YepHas, 1982. CWU: BoByaHcbkuii p-H, LiBinbos, 1957.
KW: Hemae gaHux.

19. (37). Potamogeton comrpessus L.—
cTucHyTun. Syn.: P. zosterifolis Schum.
>Kummesa ¢hopma: 0QHOPIYHNK, KOPOTKO-KOPEHEBULLHUA,
BEreTaTUBHO-PYXMBUN. Ekon.: AeporigaTodiT.
3aHypeHun BKOpiHeHUN. Apean: LiupkymnonspHui.
Posn.: B 3annaBHux Bogowmax, 3atokax. [loBoni pigko.
Jlim.: Shynder, Negrash, 2021; KasapiHoBa, 2019;
PokntaHcbkmi, Famyns, 2017; PokunTtaHcbkmi,
PomaHueHko, 2015; YopHa, 2006; openosa, AnexuH,
2002; Oybuna, YopHa, 1984; YepHasa, 1982; NaBpeHko,
1973; CaeHkoB, 1910; LUupsie, 1907; HanwuBaiiko,
1898; Maenosuy, 1898; Comos, 1897; LUmanbrayseH,
1886, 1897; UepHses, 1859. CWU: YyryiBcbkuii p-H,
LisinboB, 1950. KW: 3miiBCbkuin p-H, BoBYaHCbKMiA p-H,
YyryiBcbkun p-H, YopHa, 1976, 1978; T[lpowkiHa-
JlaBpeHko, 1930; Wupses, 1902, 1904.

19. (38). Potamogeton crispus L. — PoecHuk ky4yepssun
XKummesa gpopma: GaraTopivHNK, [OBro-KOPEHEBULLHWUN,
BEreTaTUBHO-PYXNMBUN. Ekon.: AeporigaTodiT.
3aHypeHun BKOpiHeHUN. Apean: LiupkymnonspHui.
Posn.: Y piykax, 3aTokax, 3anfnaBHNX BOAOWMAaXx, CTaBKaXx.
3BMyaitHo no Bcin TepuTopii. JIim.: POKUTAHCBKWIA,
Famynsa, 2017, 2021; Shynder, Negrash, 2021;
[openosa, AnexuH, 2002; YepHasda, 1982; YopHa, 1978;
OybuHa, YopHa, 1984; Anekceenko, 1971; LUupses,
1903, 1907, 1910; CaBeHkoB, 1910; Tumodeen, 1903;
Hanueariko, 1898; [Maenosuy, 1898; LUmanbraysen,
1886, 1897; MopHuukun, 1873; YepHsies, 1859. CWU.:
3MiiBCbkUA  p-H, YyryiBCbkuin p-H, BoBYaHCbkMI p-H,
BnusHiokiBCbkniA p-H, M. XapkiB. PokuTtaHcekuin, 2010,
2011; HekptokoBa, 1994; YopHa, 1978; €Epmaluosa, 1959;
LisinboB, 1949. KW: Xapkiscbkuin p-H, depraviscbkun p-
H, 3MiiBCbkUA p-H, YyryiBCbKUI p-H, 30MO4YIBCLKUIA P-H,
BoBuaHcbkuii p-H, KasapiHoBa, 2011; YopHa, 1977, 1978;
Kotis, 1924; Kosnos, 1923; JlaBpeHko, 1916; LUnpses,
1902, 1909, 1914; CaBeHkos, 1907; Tumocpees, 1902.
19. (39). Potamogeton friesii Rupr. — PoecHuk ®pica.
Syn.: P. mucronatus Schrad. ex Sand

XKummesa ¢popma: 6araTopivyHUK, LOBro-KOpeHEBULLHUIA
(@6o 6e3  KopeHeBuwa) (BereTaTMBHO-PYXIMBUN
(BeretatuBHo-HepyxnuBuin).  Ekon..  AeporigaTodiT.

PpecHuk
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3aHypeHuin  BKOpiHeHUn. Apean: LinpkymnonsipHun.
Po3n.: Y piykax, 3aTokax. CnopaguyHo, NepeBaxHo B
ctenosii 4yactuHi. Jlim.: Shynder, Negrash, 2021;
PokutaHceukn, 2017; Momnga, Oasugos, 2008; YopHa,
2006; lNopenosa, AnexuH, 2002; lMNpolwknHa-NaspeHko,
1954; MunitotuH, 1912; Maenosu4, 1898; LmanberayseH,
1897. CWU: 3wmiiBcbkuin p-H, 1979. KW: 3miiBCbkuin p-H,
YyryiBcbkuin p-H, BoB4aHcbkuin p-H, YopHa, 1978, 1979;
JlaBpeHko, 1922.

19. (40). Potamogeton gramineus L. -
snakonuctun. Syn.: P. heterophyllus Schreb.

Kummeesa ¢popma: baraTopidHuK, OBro-KOPEHEBULLHWUNA,
BereTaTMBHO-PYXIMBUN. Ekon.: AeporigaTodiT.
BinbHonNnaeatoumMii Ha nNOBEPXHi Bogu. 3 nnaBarynm
NNCTAM BKOPiHeHW. Apearn: LypkymnonapHuin. Posn.: Y
pidkax, 3aTokax, cTaBkax. CnopaguyHo y UeHTpanbH1X Ta
niBaeHHWx  pavioHax. Jlim.:  KasapiHoBa, 2019;
PokuTanceknii, Mamyns, 2017; YopHa, 2006; MNopenosa,
AnexuH, 2002; OybuHa, YopHa, 1984; YepHasn, 1982;

PpecHuk

JlaBpeHko, 1973; AnekceeHko, 1971; [lpowknHa-
JlaBpeHko, 1954; [JlaBpeHko, 1927; Tanues, 1913;
YrpuHckuin, 1912; CasenkoB, 1910; Lupses, 1910;

Tumodpees, 1903; Hanuearko, 1898; lMasnosu4, 1898;
WmanerayseH, 1886, 1897; UYepHses, 1859. CWU:
BoBuaHcbkuin p-H, M. XapkiB. LiBinsoB, 1949, 1957. KW:
I3toMCbkUA p-H, 30Mno4iBCbKUIA p-H, [epraviBCbKun p-H,
3MmiiBCbKMA  p-H, XapKiBCbKMN p-H, YyryiBCbkui p-H,
BoBuaHckkuii p-H, YopHa, 1978; JlaBpeHko, 1916, 1917,
1920, 1931; Wwnpses, 1903; YepHses, 1856, 1868. LE:
BoBuaHcbkkui p-H, LiBinbos, 1957.

19. (41). Potamogeton lucens L. — PoecHuk 6nvckyuuii

XXummesa ¢opma: BaraTopivHuk, KOpPOTKO-
KOpEHEeBULLHMI, BereTatMBHO-mManopyxnueuni. Ekon.:
Aeporigatocdit.  3aHypeHuir  BKOpiHEHWI.  Apearn:

€Bpocnbipcbknin. Po3n.: Y pidkax, 3aTokax, 3annaBHUX
BoAoMMax. 3BMYaHO nNO  BCi  TepuTopii.  Jlim.:
PokutaHcekuin, Mamyns, 2017, 2021; Nomnsa, Jasuaos,
2008; lNopenosa, AnexvH, 2002; OybuHa, YopHa, 1984;
UepHas, 1978, 1982; JlaBpeHko, 1924, 1973; MNMpoLukuHa-
JlaBpeHko, 1954; byt, 1940; MunioTtuH, 1912; Lnpses,
1907, 1910; Tumodcpeen, 1903; Haymos, 1902; Konecos,
1899; Hanusawko, 1898; Masnosu4, 1898; Comos, 1897;
WmanerayseH, 1886, 1897; [opHuukun, 1872;
KoaneBckuit, 1862; YepHsieB, 1859. CWU: 3miiBCcbkuii p-
H, XapkiBCbkuii p-H, BoBuyaHcbkuin p-H, HekptokoBa, 1994;
YopHa, 1980; lNony6eHko, 1979; Lisinbos, 1956; BaTiok,
1949; MpowwkiHa-J1laBpeHko, 1930. KW: XapkiBCbKkuin p-H,
BoBuaHcbkuin p-H, Banaknincekui p-H, Yyryiscbkuii p-H,
I3tomcbkuii  p-H, 3MiiBCbkuin  p-H, Kym'sHCbKWIA  p-H,
I3tomcbkuii p-H, 3BdariHueBa, 2014; YopHa, 1976, 1978;
JlaBpeHko, 1917, 1919, 1920, 1931; Kortis, 1914;
LWwnpses, 1910, 1915; PenHrapa, 1909; CaseHkos, 1907;
LWnpges, 1903; YepHses, 1853.

19. (42) Potamogeton natans L. — PoecHuk nnaByunii
XKummesa ¢opma: BaraTopiyHuk, KOpPOTKO-
KOPEHEBULLHWN, BereTaTMBHO-PYXNMBUNA. Exon.:
AeporigaTtodit. BinbHo nnaBatounii Ha noBepxHi Bogun. 3

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



®rnopa BogovmM cxigHoi YacTnHu [HiNpoBCbko-[oHeLbKOI 3anaguHm

Flora of water bodies in the eastern part of the Dnieper-Donetsk depression

nnasart4ymm nmcTtam BKOPIHEHWI. Apearn:
LnpkymnonsapHun. Po3an.: B o3epax, 3annaeax, pivkax.
3BuyariHo, no Bci TepuTopii. Jlim.: POKUTSHCLKWIA,
Famynsa, 2017, 2021; Shynder, Negrash, 2021; FNomns,
Oasunpos, 2008; YopHa, 2006; Nopenosa, AnexuH, 2002;
[y6uHa, YopHa, 1984; YepHasa, 1982; NaBpeHko, 1927,
1973; AnekceeHko, 1971; [lMpowkuHa-llaBpeHko, 1954;
JlaBpeHko, 1924; TanueB, 1913; MuniotnH, 1912;
CaBeHkoB, 1910; Lupses, 1903, 1907, 1910; Tumodees,
1903; NMaBnosu4, 1898; Hanueanko, 1898; Comos, 1897;
MontoTa, 1887; WmanbrayseH, 1886, 1897; MopHuUKkui,
1872, 1973; Kosanesckuin, 1862; YepHsieB, 1859. CWU:
Xapkibknini - p-H, 3MIIBCbKUIA  p-H, YyryiBCbkMn p-H,
[MepBomaricbknii p-H, HekprokoBa, 1994; YopHa, 1978,
1980; €pmawosa, 1959; Linbos, 1952. KW: Hemae
[aHUX.

19. (43). Potamogeton nodosus Poir. — PpecHuk
BY3ryBaTui

Xummeea ¢opma: baraTopiyHUK, KOPEHEBULLHWUNA,
BeretTaTMBHO-Manopyxnueui. Exon.. AeporigaTodiT.

BinbHO nnaBawumMii Ha MNoBepxHi BoAM. 3 nnaBakymMm
NUCTAM BKOpiHeHUW. Apear: LimpkymnonsapHun. Po3n.:
bins Geperie pivok, Ha MinkoBoadi, B 3aTokax. 3pigka, B
cTenoBi YacTuHi TepuTopii. Jlim.: Shynder, Negrash,
2021; PokutaHcbkun, lamyns, 2017; YopHa, 2006;
lopernoBa, AnexuwH, 2002; [OybuHa, YopHa, 1984;
YepHas, 1982. CWU: Istomcbkuii p-H, YopHa, 1978. KW:
I3tomcbkuii p-H, YopHa, 1978.

19. (44) Potamogeton obtusifolius Mert. et. W.D.J.
Koch — PaecHuk Tynonuctun

XXummeea  ¢bopma:  baraTopidyHuK,  BeretaTUBHO-
PYXNUBUNA. Ekon.: AeporigaToiT. 3aHypeHun
BKOpiHEHWN. Apean: LiupkymnonapHuin. Po3rn.: y CTos4Ynx
3annaBHuX BogorMax. CnopaguyHo, B LEHTpanbHin Ta
niBHIYHIN YacTuHi. Oxop.: OdiuinHi nepeniku..., 2012,
dopmauisn Potamogetoneta obtusifolii 3aHeceHa [o
3eneHoi kHUry Ykpainu, 3enena knura..., 2009. Jlim.:
Shynder, Negrash, 2021; PokutaHcbukin, Mamyns, 2017;
KasapiHoBa, 2019; YopHa, 2006; Mopenosa, AnexuH,
2002; Oy6uHa, YopHa, 1984; YepHas, 1982; CaBeHKOB,
1910; MaBnosu4, 1898; LUmanbrayseH, 1886, 1897;
YepHsie, 1859. CWU: Yyryiscbkuii p-H, 3MIiBCbKMI p-H,
BoBuaHcbkuiA p-H, HoBoBogonasbkun p-H, €pmallosa,
1950, 1959; LginboB, 1956; lMpowkiHa,1930; YepHses,
1825. KW: Hemae gaHux.

19. (45) Potamogeton perfoliatus L. -
NMPOHN3aHONUCTUN

XKummeea ¢popma: BaraTopiyHMK, [OBrO KOPEHEBULLHWNA,
BereTaTMBHO-PYXIMBUN. Ekon.: Aeporigatodir.
3aHypeHuin BkopiHeHWW. Apean: Kocmononit. Poan.:
PiykoBi 3aToku, pycna pidok, o3epa. 3BuyariHo, Mo BCii
Teputopii. Jlim.: PokutsaHcekun, Mamynsa, 2017, 2021;
PokutaHcekmin, 2014; Shynder, Negrash, 2021; lomns,
Hasupos, 2008; YopHa, 1978, 2006; Nopenosa, AnexuH,
2002; YepHas, 1982; OybuHa, YopHa, 1984; NaBpeHko,
1973; LUkop6aToB, 1956; lNpowknHa-JlaBpeHko, 1954;
JlaBpeHko, 1924; MwunotuH, 1912; YrpuHckun, 1912;

PaecHuk

CaseHkoB, 1910; LUupsies, 1903; Tumodpeer, 1903;
Haymos, 1902; Hanwusaviko, 1898; [MaBnosuy, 1898;
WwmanerayseH, 1886, 1897; [opHuukun, 1872;
KoBanesckuii, 1862; YepHsieB, 1859. CWU: 3miiBcbkuii p-
H Ta YyryiBcbkui  p-H, [lepBoMaicbkun  p-H,
PokuntaHcekun, 2010, 2011; YopHa, 1978, 1979, 1980,
1994; €pmawosa, 1959; boHgapeHko, 1958; LiBinbos,
1956; KW: 3miiBcbkuin p-H, KasapiHoBa, 2011.

19. (46). Potamogeton praelongus Wulfen — PoecHuk
JoBractum

>Kummesa ¢popma: BaraTtopiyHvK, LOBro-KOpEeHEBULLHUNA,
BereTaTMBHO-PYXMMBUNA. Ekon.: AeporigaTodiT.
3aHypeHu  BKOpiHeHWA. Apean: LinpkymnonspHun.
Posn.: Osepa, 3pigka y pidkax. [yxe pigko, okpemi
micue3pocTtaHHa. Oxop.: Popmauis Potamogetoneta
praelongi 3aHeceHa y 3eneHy kHury YkpaiHu, 3eneHa
KHura..., 2009. Nit.: KasapiHoBa, 2019; POKUTSIHCbKMNA,
Famynga, 2017; PokutaHcbkun, PomaHyeHko, 2015;
PokntaHcekun, 2014; YopHa, 2006; YepHasa, 1982;
JlaBpeHko, 1973; LUupses, 1907. CWU: Hemae OaHux.
KW: BoBuaHcCbkui p-H, YepHses, 1856.

19. (47) Potamogeton pusillus L. — PaecHuk apibHui
Syn.: P. parnormitanus Biv-Bern.

>Kummesa chopma: baraTopiyHUK, JOBrO KOPEHEBULLHUNA,
BereTaTMBHO-PYXMMBUNA. Ekon.: AeporigaTodiT.
3aHypeHu  BKOpiHeHWA. Apean: LinpkymnonspHun.
Posn.: B piykax, 3aTokax, Ha MinkoBoaai. 3pigka, B
nicoctenosi yacTtuHi. Jlim.: TopenoBa, AnexuH, 2002;
PokutaHcbukin, 2017; OybuHa, YopHa, 1984; YepHas,
1982; JlaBpeHko, 1973; AnekceeHko, 1971; lMpowwkuHa-
JlaBpeHko, 1954; JlaBpeHko, 1927; Tanues, 1913;
CaBeHkoB, 1910; HanuBaiiko, 1898; lNaBnosu4, 1898;
Cowmos, 1897; LlmanbrayseH, 1897; lopHuukmi, 1873;
KoBaneBckuii, 1862; YepHsieB, 1859. CWU: 3miiBcbkuii p-
H, 3onouiBcbkui p-H, YopHa, 1979; €pmaiwiosa, 1959.
KW: 13tomcbkuin p-H, CaBeHkos, 1907.

19. (48) Potamogeton rutilus Wolfg. — PpecHuk
YepBoHyBaTUN, P. pyaun

Xummeea cpopma: bBaraTopiyHuK, KOpEHEeBULLHWA,
BereTaTMBHO-Manopyxnueuin. Ekon.: AeporigatoiT.
3aHypeHui  BkopiHeHWn. Apean: LpkymnonspHun.
Posn.: B osepax. [Ona perioHy BigoMi oOKpewmi
micuespocTtaHHa. Jlim.: KasapiHoBa, 2019; Oxop.:

OdoiuiiHi nepeniku..., 2012. CWU: Hemae gaHux. KW:
Hemae JaHux.
19. (49) Potamogeton sarmaticus Maemets — PaecHuk

capmaTCbKum
Xummeea ¢opma: baraTtopiyHuK, KOPEHEBULLHWUNA,
BereTatMBHoO-manopyxnueun. Ekon.: AeporigaTtodiT.

BinbHO nnaeatounii Ha NOBEPXHi BOAW. 3 nnaBaloynm
NNCTAM  BKOpiHEHUIN. Apearn: €BpoasiaTtcbkuii. Po3an.:
Piukosi 3aToku, pycna pidok. [lyxe piako. 3MiiBCbKuUiA p-H.
Oxop.: Tlignarae o0co6MnMBIN OXOPOHI Ha TepuTopil
XapkiBcbkoi  obnacTi, OdiuinHi  nepeniku..., 2012.
dopmalis Potamogetoneta sarmatici 3aHeceHa y 3eneHny
KHUry Ykpainm, 3eneHa kHura..., 2009. flim.: KasapiHoBa,
2019; PokutaHcbkuin, amynsa, 2017; PoOKMTAHCBbKWNA,

BicHuk XapkiBcbKoro HaujioHanbHOro yHisepcuteTy iMeHi B. H. KapasiHa
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PomaHuyeHko, 2015; YopHa, 2006; openosa, AnexuH,
2002; [OobpoyaeBa u pgp., 1987; lopenosa, 1987,
OybuHa, YopHa, 1984; YepHas, 1982. CWU: 3miiBcbkuii
p-H, YopHa, 1980. KW: 3miiBcbkuii p-H, YopHa, 1980;
MpowikiHa-JlaBpeko, 1931; JlaBpeHko, 1919, 1920.

19. (50) Potamogeton trichoides Cham. et. Schlecht. —
PaecHuk BonockysaTtui, P. BoncoBmaHun

XKummesa gpopma: BaraTopiyHuK, OOBro KOPEHEBULLHWUIA,
BereTaTMBHO-PYXMMBUIA. Exkon.: AeporigaTodit.
3aHypeHun BKOpiHEHWI. Apear. €BpoasiaTcbkuii. Poar.
Osepa, cTtosadi 3annaeHi Bogonmu. Pigko. Jlit.: Shynder,
Negrash, 2021; KasapiHoBa, 2019; POKUTSHCbUKNA,
Famynsa, 2017; YopHa, 2006; MNopenosa, AnexvH, 2002;
OybuHa, YopHa, 1984; YepHasna, 1982; CaseHkos, 1910;
Konecos, 1899; Hanueaiiko, 1898; [MaBnosu4, 1898;
lopHuukni, 1872; WmanbrayseH, 1886, 1897; YepHses,
1859. CWU: XapkiBcbkuii p-H, 3MiiBCbKkuiA p-H, YopHa,
1979; UsinboB, 1949. KW: 3miiBcbkuin p-H, BoByaHCbkui
p-H, YyryiBCbkuiA p-H, I3tOMCbKMIA p-H, 30M04iBCbKUIA p-H,
KaszapiHoBa, 2011; YopHa, 1978, 1979; laBpeHko, 1918,
1922; Wupses, 1914; MintoTiH, 1912; CaBeHkos, 1907.
20. (51). Stuckenia pectinata (L.) Bérner — LUTykeHis
rpebiHyacTa. Syn.: Potamogeton pectinatus L.
>Kummesa ¢popma: BaraTtopivHvK, LOBro-KOpEeHEBULLHUNA,
BereTaTMBHO-PYXMUBUNA. Ekon.: AeporigaTodiT.
3aHypeHun BkopiHeHui. Apean: Kocmononit. Posn.: Y
piykax, 3aTokax, o3epax. 3BuMYaniHO, Mo BCi TepuTopii.
Jlim.: PokutaHcekmn, amyns, 2017, 2021;
Pokutancekun, 2014; Shynder, Negrash, 2021; lomns,
Oaeupos, 2008; Nopenosa, AnexuH, 2002; YepHas, 1982;
OybuHa, YopHa, 1984; YopHa, 1978; JlaBpeHko, 1973;
AnekceeHko, 1971; LUkop6aTtoB, 1956; [lpowknHa-
JlaBpeHko, 1954; IaBpeHko, 1924; AsepuH, 1924;
Tanues, 1913; MwunioTtuH, 1912; CaseHkoB, 1910;
LWunpses, 1903; Tumocbees, 1903; Haymos, 1902;
Hanusanko, 1898; [Masnosu4, 1898; LWmanbraysen,
1886, 1897; lopHuukun, 1872; Koeanesckuin, 1862;
YepHsies, 1859. CWU: 3MiiBCbkUI p-H, YyryiBCbKUA p-H:
PokuTtaHcekmid, 2009, 2010, 2011; YopHa,1980;
JNnunoscbka, 1977; 3asu, 1958; Lsinbos, 1949; baTtiok,
1949; PopguHa, 1946. KW:  3miiBCbknii  p-H,
banaknincekun p-H, KaszapiHoBa, 2011.

21. (52) Zannichellia palustris L. — LiaHikenia 6onotHa,
B3aHikenis 6onotHa

>Kummeea ¢hopma: baraTopiyHUK, JOBrO KOPEHEBULLHUNA,
BeretaTuBHO-pyxnueun. Ekon.: Tipatodit. [MoBHicTiO
3aHypeHun BKOpiHeHUW. Apeasn: LMpKymnonsapHum.
Poa3n.: Y cTtosumx 3annaBHWX BoAonMax, B pivkax Ta 6ins
OeperiB. CnopaanyHo, no Bcii TepuTopii. J/lim.: Shynder,
Negrash, 2021; PokuTtaHcbukin, Mamynsa, 2017; YopHa,

2006; Tlopenosa, AnexuH, 2002; YepHasa, 1982;
MpowkuHa-J1aBpeHko, 1954; IlaBpeHko, 1925; CaBeHKoB,
1910; Hanwueamko, 1898; NaBnoBunY, 1898;
LWmanbrayseH, 1886, 1897; Yepnses, 1859. CWU:

YUyryiBCbkM p-H, 30M0YIBCbKUN p-H, XapKiBCbKUMA pP-H,
BoBuaHcbkuii p-H, BanakniiBcbkuin p-H, YopHa, 1978,
1979. KW: XapkiBcbkui p-H, Bankiscbkuin p-H, 3MiiBCbKkui
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p-H, HoBo-Bogonasbkuin p-H, JlaBpeHko, 1922; LUunpses,
1914; CaBeHkoB, 1907.
16. Najadaceae Juss.

22. (53) Najas minor All. — Pidyxa mana. Syn.: Caulinia
minor (All.) Coss. et Germ.
XKummesa cpopma: OQHOPIYHMK, BEreTaTUBHO-PYXITMBUNA.
Ekon.: TipaTtodit. [lOBHICTIO 3aHYypeHWA BKOPIHEHWN.
Apean: €poasiaTcbkuin. Po3n.: B 3aTtokax Ta o3epax,
cToAYMX 3annaBHWX Bogonmax. CrnopagnyHo Mo BCiN
Teputopii. Oxop.: [Mignarae ocobnueii OXOPOHiI Ha
TepuTopii XapkiBcbkoi ob6nacti, OdiuiiHi nepeniku. ..,
2012. Jlim.: Shynder, Negrash, 2021; KasapiHoBa, 2019;
PokuTtaHcbkmni, Famyns, 2017; PokuTtaHcbkui,
PomaHueHko, 2015; lomna, Oasugos, 2008; YopHa,
2001, 2006; NaBpeHko, 1973; Mopenosa, AnexuH, 2002;
YepHasa, 1982; MwuniotuH, 1912; CaseHkoB, 1910;
Hanueawniko, 1898; [laBnosuy, 1898; LUmanbraysen,
1886, 1897; YepHsieB, 1859. CWU: 3miiBCbkuI p-H,
LginboB, 1949. KW: lleyeHi3bknin p-H, |3lOMCbKMIA p-H,
BosuaHcbkui p-H, YepHsies. Kasapinosa, 2011; Lunpses,
1914.
22. (54). Najas marina L. — Pigyxa mopcbka. Syn.: Najas
major All., N. momosperma Willd.
>Kummesa gpopma: OQHOPIYHUK, BEreTaTUBHO-PYXITUBUNA.
Ekon.: TigpaTocpit. TOBHICTIO 3aHypeHWn BKOPIHEHWI.
Apearn: UnpkymnonapHuin. Posn.: Ha minkosogai osep,
3aTokax pivok. CnopagunyHo, no Bci Teputopii. Jlim.:
PokutaHcekui, Mamynsa, 2017, 2021; Shynder, Negrash,
2021; YopHa, 2006; Nomnsa, Oasungos, 2008; Nopenosa,
AnexvH, 2002; YepHasn, 1982; JlaBpeHko, 1973;
MwuniotuH, 1912; Cykaues, 1903; [lasnosuy, 1898;
LWmanerayseH, 1886, 1897; NopHuukun, 1872; YepHses,
1859. CWU: bBanaknincbku p-H, [3lOMCbkUA  p-H,
BoBuaHcbkuiA p-H, 3MiiBCbkuIA p-H, PokutsHcbkui, 2010;
YopHa, 1978, 1979; TeeputuHoBa, 1950. KW
XapKiBCbKUN p-H, [3lOMCbKMA p-H, BOBYaHCBHKUA p-H,
3MmiiBCbkuA  p-H, Kynm’'sHCbkui p-H, [leyeHisbkuii p-H,
[asunpos, 2012; KasapiHosa, 2011; YopHa, 1978, 2003;
JlaBpeHko, 1931; Kotie, 1916; CaBeHkoB, 1907; YepHsies,
1820, 1826.

17. Lemnaceae S.F. Gray
23. (55). Lemna gibba L. — Psacka ropbata
Xummeea  ¢opma:  baraTopidyHuK,  BereTaTMBHO-
pyxnuBuiA 3 nNnaBawuMMu  nucTeuamn.  Exon.:
AeporigaTtodit. BinbHO nnaBalounii Ha NOBEPXHi BOAW,
HeBKOpiHeHW. Apearn: LinpkymnonsapHui. Posn.: 3pigka,
no Bcin TepuTopii. Ctosayi 3annaeHi Bogonmu. Oxop.:
®opmauii Lemneta gibbae 3aHeceHwnn B 3eneHy KHUry
Ykpainu, 3eneHa knura..., 2009. J/lim.: Shynder, Negrash,
2021; PokutaHcbukn, [amynsa, 2017; YopHa, 2006;
lFopenosa, AnexuH, 2002; YepHasn, 1982; MpoluknHa-
JlaBpeHko, 1954; Knokos, Kotos 1925; CaseHkos, 1910;
Hanueaviko, 1898; [Maenosuy, 1898; LUmanbrayseH,
1886, 1897; lNopHuukumn, 1872; YepHsaes, 1859. CWU:
Hemae paHnx. KW: Hemae gaHux.
23. (56) Lemna minor L. — Packa mana
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XXummeea  ¢bopma:  baratopiyHuK,  BeretaTUBHO-
pyxnueui 3 nnaealuMmMu  nucTeuamn.  Exon.:
Aeporigatodit. BinbHo nnaeato4vnin Ha NOBEPXHI BOAU, HE
BKOpPiHEHWI. Apeasn: Kocmononit. Poan.: 3BU4anHO no
Bcih obnacti. Crtosadi 3annaBHi  Bogoumu. Jlim.:
PokutaHcekuin, Mamynsa, 2017, 2020; Shynder, Negrash,
2021; N'omng, Oasugos, 2008; MNopenosa, AnexuH, 2002;
YepHas, 1982; NaepeHko, 1973; lMpoLkuHa-SlaBpeHko,
1954; Byt, 1940; NaBpeHko, 1924; 3anecckun, 1914;

TanueB, 1913; MwnotuH, 1912; YrpuHckun, 1912;
CaBeHkoB, 1910; Lupses, 1903, 1907; Cykaues, 1903;
MaBnosuy, 1898; Hanueaiko, 1898; Comos, 1897;
WmanerayseH, 1886, 1897; [opHuukun, 1872;

Kosanesckun, 1862; YepHses, 1859. CWU: Yyryiscbkui
p-H, 3MiiBCbkMI p-H, XapkiBCbkui p-H, YopHa, 1978,
1979; LBinboB, 1956; €pmawosa, 1954. KW: Hemae
OaHUX.

23. (57) Lemna trisulca L. — Psicka Tpubopo3seHyacrta, P.
Tpubopo3HUCTa

Xummeesa  ¢hopma:  baraTopiyHuK,  BereTaTmBHO-
PYXNUBWUIA 3 3aHypeHuMU nucteuamn. Ekon.: FpaTodiT.
MosHicTio 3aHypeHun HEBKOPIHEHWI. Apean:
LnpkymnonsipHuin. Po3sn.: 3Bu4yanHo, no BCii TepuTopii.
Crosui 3annaBHi BogonmMu. JTlim.: PokutsHcbkun, Mamyns,
2017, 2021; Shynder, Negrash, 2021; l'omnsa, Jasvaos,
2008; TopenoBa, AnexuH, 2002; YepHas, 1982;
NaBpeHko, 1924, 1973; byt, 1940; 3anecckun, 1914;
Tanues, 1913; MwunotuH, 1912; YrpuHckun, 1912;
CaseHkoB, 1910; Lwupses, 1903, 1907; Cykades, 1903;
Hanueanko, 1898; [Masnosuy, 1898; Comos, 1897,
WwvanerayseH, 1886, 1897; [opHuukun, 1872;
KoaneBckui, 1862; YepHsies, 1859; CWU: BoB4yaHCbkui
p-H, 3MmiiBCbKMI p-H, BanakniiBCbkuii p-H B cTapuusax Ta
3annaBHuX BogonM. PoknTtaHcbkuia, 2009; YopHa, 1978,
1979; €Epmawosa, 1959. KW: Hemae gaHux.

24. (58) Spirodela polyrrhiza (L.) Schleid. — Cnipogena
HaraTokopeHeBa, 3aBuTka pAcHO KopeHesa. Syn.: Lemna
polyrrhiza L.

Xummeea  ¢hopma:  BaraTopiyHuk,  BereTaTtuMBHO-
pyxnuBuin 3 nnaeawuMMuM  nucteuamu.  Ekon.:
Aeporigatodit. BinbHO nnaBarumii Ha NOBepxHi Boaw,
HeBKopiHeHu. Apeasn: Kocmononit. Posn.: Y cTtosaumx Ta
noBinbHUx Bogax. Cnopagn4Ho, no Bcin TepuTopii. JTim.:
PokutaHcekun, Mamyns, 2017, 2021; Shynder, Negrash,
2021; l'omns, Oaesugos, 2008; Mopenosa, AnexuH, 2002;
YepHasn, 1982; JlaBpeHko, 1924, 1973; [lpoLkunHa-
JlaBpeHko, 1924, 1954; Tanues, 1913; MunioTuH, 1912;
YrpuHckun, 1912; Casenko, 1910; Lupses, 1907;

Cnucok BukopuctaHux maxepen / References

CykaueB, 1903; Hanwueariko, 1898; MMaBnosu4, 1898;
Cowmos, 1897; LUmanbrayseH, 1886, 1897; opHuUUKMA,
1872; Koeanesckuin, 1862; YepHsieB, 1859. CWU.:
3miiBcbkuin  p-H, Banaknivceknin  p-H, POKUTAHCBKWIA,
2011; YopHa, 1978; E€pmawosa, 1959. KW: Hemae
OaHux. locn. 3H.: Jlikapcbke, KOpMOBeE.
25. (59) Wolffia arrhiza (L.) Horkel ex Wimmer -
Bonbisi 6e3kopeHeBa. Syn.: Lemna arrhiza L.
Xummeesa  ¢popma:  BaratopiyHuk,  BereTaTVBHO-
pyxnuBuim 3 nnaeawyMMu  nuctudamu.  Ekon.:
AeporigaTtodit. BinbHO nnaBarumii Ha NoBepxHi BoAw,
HeBKOpiHeHUNn. Apearn: LupymnonapHun. Posn.: CTosui
Boaw. [lyxe pigko, B nicoctenosin obnacti. Oxop.: Ctosui
3annasHi Bogonmn. 3aHeceHun y Jopatok |. BepHcbkol
KoHBeHUii, Bern Convention..., 1979. [lignarae
0cobnuMBIN OXOPOHI Ha TepwuTopii XapkiBcbkoi obnacri,
OdviuinHi  nepenikn..., 2012. dopmauia  Wolffieta
(arrhizae) lemnosa 3aHeceHa B 3eneHui CAMCOK
XapkiBckboi obnacti, KnimoB Ta iH., 2005. Jlim.:
KasapuHoBa, 2013, 2019; PokutaHcbkui, Mamyns, 2017;
PoknTtaHcbkuin, PomanueHko, 2015; PokntaHcbkun, 2014;
Fomnga, [Hdasugos, 2008; YopHa, 2006; [openosa,
AnexvH, 2002; YepHas, 1982; Knokos, KotoB, 1925.
CWU: Hemae pgaHux. KW: Hemae gaHux.
18. Araceae Juss.

26. (60) Pistia stratiotes L. — lNicTia TinopnsoBmaHa
XXummesa  ¢popma:  baraTopivHuK, BeretaTMBHO
pyxnusun. Ekon.: AeporigatodiT. BinbHO nnaBatounii Ha
NOBEPXHi BOAM, HEBKOPIHEHUI. Apeari. €BpoasiaTCbKUM.
Posn.: B npicHoBoAHMX Bogovmax. YyxopigHun Bug,
Bigomuin 3 2013 p. ana p. Cisepcbkuin JoHeub. flim.:
PokutaHcekun, amynsa, 2017, 2021; POKUTAHCLKURA,
2014; BepHunyeHko-LiBeTkoB Ta iH., 2020; KasapiHoBa Ta
iH., 2014. CWU: m. XapkiB, 3MiiBCbKUI p-H, YyryiBcbkui
p-H no pycny Ta 3atokam p. CiBepcbkuin [loHeub Ta p.
JlonaHb, Mamyng, Mpomakosa, KasapiHoBa, 2013-2015;
PokuntaHcbkun, 2021. KW: Hemae gaHux.

19. Pontederiaceae Kunth
27. (61) Eichhornia crassipes (Mar t.) Solms — EnxHopis
riaumHToBa (BogsHui riauuHT)
Xummeea  ¢opma:  BaraTopivHuk, BereTatMBHO
pyxnusun. Exon.: AeporigaTodit. BinbHO nnasatoyumi Ha
NoBEepXHi BOAMW, HEBKOpiHeHWW. Apean: Kocmononir.
Posn.: B npicHoBoaHMX Bogowmax. YyxopigHun Bug,
Bigomun 3 2021 p. ansa p. JlonaHb. Jlim.: POKUTSHCBKWIA,
Mamyna, 2021. CWU: m. Xapkis, no pycny p. JlonaHb.
PokntaHcbkun, 2021. KW: Hemae gaHux.
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Flora of water bodies in the eastern part of the Dnieper-Donetsk depression
A.B. Rokityanskyi, Yu.G. Gamulya

The article presents results of the study of flora of the reservoirs in the eastern part of the Dnieper-Donetsk basin. An
annotated list of flora was compiled on the base of personal field research, analysis of herbarium materials, and
available literature data. The annotated list provides information on the herbarium specimens, species distribution in
the study region, its general geographic distribution, habitat ecology, conservation status, life form, economic
significance, and known literature references in the study region. It is established that the flora of water bodies of the
area in question includes at least 61 species of higher aquatic vascular plants. The family Potamogetonaceae is the
most species-rich (18 species, about 30% of the total aquatic flora of the region). The most species-rich genus is
Potamogeton (16 species); other taxa are represented by a small number of species. A dominant life form is a group
of submerged rooted aerohydatophytes, which numbers 28 species (45.9% of the total flora); the rooted
aerohydatophytes with leaves floating on the water surface account for 12 species (19.6%). In terms of geographical
distribution, the most abundant is the species group with a circumpolar type of area (28 species). Fourteen species
have Eurasian ranges. Other area types are represented by a small number of species. The aquatic flora of the eastern
part of the Dnieper-Donetsk basin has a high sozological value. Twenty-six species (42.6% of the flora) have
conservation status. The Red Book of Ukraine includes six species, viz. Aldrovanda vesiculosa L., Utricularia intermedia
Hayne, U. minor L., Salvinia natans (L.) All., Trapa natans L., and Nymphoides peltate (S.G. Gmel.) Kuntze. Three of
them are listed in Annex | of the Berne Convention, and the other three are tertiary relics. Three species are included
in the European Red List of Vascular Plants. The list of rare, endangered, typical, and in need of special protection
plant groups (Green Book...., 2009) includes 14 aquatic assemblages. Recently, against the background of a general
decrease in autochthonous floristic diversity, new invasive species have appeared in the region, behaving aggressively
towards the native flora: Pistia stratiotes L. and Eichhornia crassipes (Mart.) Solms.

Key words: flora, aquatic plants, annotated list, Dnieper-Donetsk depression, Ukraine.
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3miHa kapioTuny eM6pioHa Ik NpUuYMHa 3aBMUpPaHHA BariTHOCTI y nepLiomy
TpUMecTpi
O.M. decbkoB, |.A. PecbkoBa, €.C. XKunkoBa, B.A. PyaeHko, O.B. Bnaxko

Hapasi ogHieto 3 akTyanbHux npobnem 3g0poB's B CBiTi € npobnema BariTHOCTI, L0 He pO3BMBAETLCS. XPOMOCOMHA
naTorsoris € OAHIE 3 NPUYUH NEepepUBaHHS BariTHOCTI HA PaHHIX TepMiHax, MepTBOHAPOMXEHHS abo HapOOKEHHS
ONTUHW 3 MHOXWHHVMUW BPOMKEHUMU Bagamn po3BUTKY. Y poboTi npeactaBneHo pesynbTaTy KapioTUnyBaHHSA KiTUH
BOPCUH XOpioHy BiA 149 nauieHTOK 3 AiarHo3amu «BariTHICTb, WO He po3BMBaeTbCA» abo «aHembpioHia». Ans
NpoBeOEeHHSA LIMTOreHETUYHOro OOCTEXEHHSI BUKOPMCTOBYBanu npenapatu metadgasHux XpoOMOCOM, SKi oTpuManu 3
KNiTUH UMTOTPOhOBNacTy BOPCUH XOPIOHY «NPsSMUM» MeToAoM, 6e3 KynbTMBYBaHHS, 3 BUkopuctaHHam GTG-meTtoay
andepeHuiiHoro gpapbyBaHHA XpoMOCOM. LiMToreHeTUYHe JoCnigKeHHS BOPCUH XOPIOHY [O03BOMSE ineHTUdikyBaTn
nopyLLEeHHs KapioTuny, siKi Npu3Benu 4o 3aBMUPaHHS BariTHOCTI, OCKifNbKM KapioTun XOpioHY BiANoBiAae XPOMOCOMHOMY
Habopy embpioHy. AHani3 npenapaTiB NPOBENM BiANOBIAHO 4O MiXKHAPOAHO! CUCTEMU LIUTOrEHETUYHOI HOMEHKNaTypu
noanHW. B pesynbTati npoBegeHoro LMTOreHeTUYHOro AOCNIMKEHHS, BUABMIEHO 3MiHW Kapiotuny y 53,39 % 3paskis, a
HacTynHuMmn aytocomamu: 5, 13, 16, 18, 20, 21, 22. Takox Oyno 3HaNAEHO KapioTUNU 3 TPUCOMIEID i MOHOCOMI€ED
XpoMocomu X Ta YOJOBIYi KapioTunu 3 4OAATKOBO Kormieto xpomocomMu X abo Y. Moninnoigii B 4ocnimKyBaHin rpyni
npeacTaBneHi TPUNNOigHNMI | TETPaNsOiAHMMM KapioTMnammn emOpioHIiB. YCi nepenivyeHi NopyLIeHHs 3ycTpivanncs sk
B MOBHIN PopMi, Tak i B MO3aiyHii. TakoXX BCTAHOBMEHO, LIO YacTUHA 3aBMEepnX eMOPpioHIB MicTuna XiMepHuwn
kapioTun — «chi46,XX/46,XY». Y gocnimxeHin rpyni npesantoBany emopioHn 3 TeTpanmoifgHUM KapioTUnomM B Mo3aiyHil
dopmi — 6,71 %, cuHgpomom KnanHdensTtepa B Mo3aiyHin bopMi — 6,04 % i TpMNNOIgHUM KapioTMNOM B MO3aiyHiin
dopmi — 6,04 %. BcTaHOBNEHO CTAaTUCTUYHO 3HAYYLLE NIABULLEHHS YacTOTWU 3aBMEpPnUX BariTHOCTeW 3 TeTpannoigHNm
KapioTunoMm B Mo3aivHin dopmi y 2020 p. — gaHa naTonoria crtana MpuYnHOK 3aBMUpaHHA BariTHocTen y 25 %
BMNagkie. Hapasi BiacyTHi 4OCTOBIPHI AaHi BigHOCHO BnnuBy Bipycy SARS-CoV-2 Ha reHom embpioHy. Ane Bigomo, Lo
yrieHu ciMencTBa KOPOHaBipyCiB HECYThb BiAMNOBIAaNbHICTb 3@ CEPMUO3HI YCKNaQHEHHS Nig Yac BariTHOCTI — 3aBMUPAHHS
BariTHOCTI, 3aTPUMKY PO3BUTKY NNoAa, nepeayacHi nonoru, cMepTb MaTtepi abo cMepTb Mroda y HeoHaTanbHWU Nepioa.
Y 3B'AA3Ky 3 YMM, HE BUKITHOYEHO, LLO MOPYLUEHHSI MITO3Y i, SK HaCnigoK, BUHWKHEHHS eMOpPIOHIB 3 TeTpannoigHum
KapioTMMNOM MNOB’si3aHi came 3 NepeHECEHHsIM BariTHUMM XiHkamu Bipycy SARS-CoV-2 y nerkiin, HenomiyeHin dpopmi.

KnrouoBi cnoBa: kapiomur, XpoMOCOMHi aHomarlil, 80pCUHU XOPiOHY, 3aemepria 8az2imHicmb, aHeMOPIOHIS,
8azimHicmb, WO He po38UBAEMbCH.
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Hapasi ogHieto 3 akTyanbHux npobrnem 300poB's B CBiTi € npobrnema BariTHOCTI, WO He
po3suBaeTbCca. B nepiog embpioHanbHOro pos3BUTKY Y NMOAWHWM TMHE OnM3bKO MOMOBWHM YCiX 3UrOT,
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m 3MiHa KapioTuny eM6pioHa Ak MpUYMHa 3aBMUPaHHA BariTHOCTi y NepLIoMy TpUMeCTpi

Change in the karyotype of the embryo as a cause of spontaneous abortion in the first trimester

BiNbLWICTb 3 AKMX eniMiHyeTbCS We Ao cTagii imnnanTauii. Cepep KniHiYHO BCTAHOBNEHMWX BariTHOCTen, 15—
20 % 3aBepLlyeTbCA CaMOBIfbHUM BUKMOHEM abo 3aBMupaHHAM BariTHocTi (bawmakosa n gp., 2013;
Wang et al., 2014). 3a gaHnmu iHLWKX aBTOPIB, Liew NokasHuk ctTaHoButb 12—15 % (AspameHko u ap., 2015;
BeponoTteensH Ta iH., 2017). Bigomo 6arato ¢pakTopiB, SKi MOXYTb CMPUYMHUTU PENPOAYKTUBHI BTpaTw,
ue — ropMOHarnbHi MOPYWeHHs (OUCDYHKLIS LWUTOBMAHOI 3ano3n, uUykpoBui diabeT, CUHAPOM
NOMIKICTO3HUX SIEYHWKIB), ayTOIMyHHI dhakTopu (CMHOPOM aHTudocdOoniniAHUX aHTUTIN), BAMMB XiMiYHMX
peyoBUWH, Hanpuknag Tux, SKi MalTb TepaToreHHUn edyekT, BipycHWX areHTiB (iHdekuii nnoga Ta
nnaueHTn), TpombodinivHi akTopu, aHaTOMiYHI AedeKkTU cTaTeBUX OpraHiB (BPOOKEHi Bagu pPO3BUTKY
MaTKM, HabyTi aHaTOMiYHI NOpPYLUEHHS), 3anarbHi NPoLLecK B OpraHi3Mi i reHeTUYHi dpakTopu. [Jo reHeTUYHMX
YMHHUKIB Hanexartb BUNaAKoBi XpPOMOCOMHI aHOManii nig Yyac rameToreHesy, HeabanaHcoBaHi XPOMOCOMHI
abepauii, WO BMHMKAOTL BHAcnigok 3banaHcoBaHOi OaTbKiBCbKOI NepebyaoBK, MOCT3UrOTHA
emMOpioHanbHa aHeynnoigis, MyTauii reHis, WO BNAMBalOTb Ha XWUTTe3gaTHiCTb nnoga (Yupsesa u gp.,
2012; Niroumanesh et al., 2011). XpomocomHa naTonoris € OgHIe0 3 NPUYNH NepeprBaHHSA BariTHOCTI Ha
paHHIX TepMiHax, MepTBOHAPOMKEHHS abo HapOMKEHHS OUTUHW 3 MHOXWHHUMW BPOKEHVMMMW Badamu
po3sutky (PecbkoB Ta iH., 2019; Yatsenko et al., 2021). IcHye GaraTo chakTopiB, AKi NpU3BOAATE OO
YTBOPEHHA €eMOpioOHy 3 aHoManigMyu B KapioTumi. XpOMOCOMHI MOpPYLUEHHS Yy nfoda MOXyTb OyTu
CMPUYMHEHI MNOPYLWEHHAMM Yy OAHOro i3 0aTbkiB, TakKMMW $K: HASABHICTb XPOMOCOMHOI MaTonorii,
30anaHcoBaHoi abo He 36anaHcoBaHOI XPOMOCOMHOI nepebynoBu; MOPYLUEHHsT B MpoOLeci Menosy —
HEPO3XOKEHHSI XPOMOCOM i, SIK HACMigoK, BUHUKHEHHSI TPUCOMIi abo MOHOCOMIT; aHOManbHUIA MpoLec
KpOCMHroBepy. HacTynHuin eTan NOTEHUINHOro BUHWKHEHHS NOPYLLEHHS — B Npoueci 3annigHeHHs. ICHyI0Tb
BMNaKW 3annigHeHHsA oouuMTy oApasy ABOMa crnepmaTto3oigamu (amcnepmist) i BAHMKHEHHS TPUNOigHOro
eMOpioHy. |, HapewwTi, naTonoris BUHMKAE Nicns 3annigHEHHS, B MPOLECi MITOTUYHOIO AOineHHs. AKwo
nopyLleHHs BiabyBaeTbCA Npu NEpPLUOMY MITOTUMHOMY AiNEHHI, Lie NPU3BOANTL OO NOABOEHHS XPOMOCOM,
BiACYTHOCTI LMTOKIHE3Y i yTBOPEHHSA TeTpannoigHoro eMopioHy. Mpu NopyLueHHi MiTO3y i HEPO3XOKEHHI
XPOMOCOM MiCNsA NePLUOro AifleHHs i Ha Binblu Mi3HiX eTanax yTBOPHETLCA eMOPIOH, SKUA Mae MO3aivyHUN
kapiotun (Bonkos, HaueBa, 2020; NoHTapb u ap., 2014).

Y 60-70 % BunNagkiB 3ynuHka po3BUTKY BariTHOCTi CNPUYMHEHA CaMe NaTosorieEr B KapioTuni nnoaa.
3a nitepaTypHMMM JaHUMK, YacToTa XPOMOCOMHUX aHOMani Npy 3aBMUpPaHHi BariTHOCTEN Ha 6—7 TWXKHI
ctaHoBUTb 60-75 %, Ha 12—17 TwxHi uen nokasHuk cTaHoBUTb 15-20 %, i 2—7 %, AKWO 3aBMMUpPAHHS
BigOynocsa y 17-28 tmxaeHb BaritTHocTi (ABpameHko un ap., 2015; TaBokuHa u ap., 2013; Morales et al.,
2008; Nikitina et al., 2016). Takum YMHOM, LMTOTEHETUYHWUIA aHani3 KNiTMH BOPCWH XOPiOHY Npw BariTHOCTI,
L0 HE PO3BMBAETLCS, MAE BaXMBE AiarHOCTUYHE 3HAYEHHS AN BCTAHOBMEHHS MPUYMHM 3aBMUPAHHS
BariTHOCTI.

Y 3B'd3Ky 3 BULIEBMKNAAEHUM, METOK AaHoi poboTu Byno BUBYMTU, SIK YACTO CaMe MOPYLLEHHS
KapioTuny emBbpioHy € NPUYMHOIO 3aBMUpPaHHS BariTHOCTEN.

MaTepianu i meToau gocnigxeHb

306ip nepBWHHOI iHpopMauii Ta nabopaTopHi gocnigpkeHHs nposogunuca B LleHTpi penpogykuii
noauHn «Kninika npodgecopa ®ecbkoa O.M.» (M. XapkiB). [NepeBipeHO KapioTUnu KNiTUH BOPCUH XOPIOHY
Big 149 xiHok y BiUi Big 23 0o 43 poKiB, SKi 3BEPHYNUCH 40 LIEHTPY penpoayKLil i3 3aKMiOYeHHAM «BariTHICTb,
LLIO He po3BMBAETLCS» abo «aHeMbpioHisy» B nepiog 2013—2020 pp. TepmiH BariTHOCTi BCTAHOBIIOBaNM 3a
[OMOMOrol yrbTPasBYKOBOro LOCHIMKEHHS. TepMiH 3YNUHKM PO3BUTKY BariTHOCTI Yy PisHUX BuUNagkax
cTaHoBMB 3 3-ro 40 12-ro TXAaeHb rectadji.

[ina BCTaHOBNEHHA/MiATBEPAXKEHHS AiarHo3y «3aBMepria BariTHiCTb» NPOBOAMIM BU3HAYEHHS PiBHS
XOPIOHIYHOrO rOHAAOTPOMiHY y KpOBi NauieHTOK i ynbTpassykoBe pocnigkeHHs (Y3[0). MNpun Y34
OOCHNIMXEHHI KepyBanucs HaCTyMHUMW KPUTEPISIMKU: HeBIAMOBIAHICTb PO3MIpIB | TepMiHy BariTHOCTI,
BiOCYTHICTb cepLebuTTS, BiACYTHICTb ChopMOBaHOro eMBpioHy B NOPOXHUHI NNIAHOMO S1LS — aHeMOPIOHIS.

3 MeTo LUMTOreHeTUYHOro aHanisy BUKOPUCTOBYBanu npenapatv MetadasHMX XpOMOCOM, SKi
oTpUManu 3 KniTuH LMToTpodhobnacTy BOPCUH XOPioHY. XpPOMOCOMHMI Habip XOpioHy BignoBiaae kapiotuny
eMOpioHy, TOMY LUMUTOreHeTU4He AOCHIAKEHHSI BOPCUMH XOpPIOHY [03BONSE iaeHTUdikyBaTM NOpyLUEHHS
KapioTuny, ki npu3senu 4o 3aBMUpPaHHA BariTHOCTI.

Ona oTpumaHHa npenapatiB MeTadasHNX XPOMOCOM BUKOPUCTOBYBamnM «MNpsiMUny» MeTOA, KU
BKITHOYA€E TNOTOHIYHY 0Opo6KYy BOPCUH Y po3uunHi umntpaTty HaTpito (NasCsHsO7 ), 3 HacTynHot dikcaLlieto
eTaHon-outoBuM dikcatopoM. Mauepauis KniTMH 34IMCHINETLCA Y po3unHi 60 % OuUTOBOI KUCNOTW.

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa
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3abapeneHHsa npenapartiB nposogunu, 3actocoByoun GTG-meton audpepeHuinHoro capbyBaHHSA
XPOMOCOM.

HocnipkeHHs npenapaTiB 34iicHEHO BignoBigHO [0 MiKHApOAHOI CUCTEMM LIUTOrE€HETUYHOI
HomeHknaTypu niogunHn (Shaffer et al., 2009). Mpwn BUGOpPI MeTadasHMX NNACTUH AN aHanidy KepyBanucb
HaCTYMHUMMN KPUTEpPiiMU: PIBHOMIPHICTb PO3KMAY XPOMOCOM B Pi3HUX AiNgHKax meTadasHoi NnacTuHM;
BiCYTHICTb HaknagaHb XPOMOCOM OfHa Ha OAHY, AKi 3aBaXaloTb iX ieHTUdIKaLiT; BiACYTHICTb B noni 30py
iHWKX MeTadas; yci XxpoMocoMU OAHiei MeTadhasHOi NIacTUHM 3HAXOASATLCSA B OQHOMY MOMi 30py Mnpu
36iMbLUEHHI.

JocnigxeHHs npenapaTiB XpOMOCOM MpOBEAEHO 3 BUKOPUCTaHHAM OiHOKYNspHOro Mikpockona
Nikon Eclipse 80i. O6pobky 300paxeHHss MeTada3 nNpoBedeHO 3 BUKOPUCTAHHSAM MPOrpamHoro
3abe3neveHHs Lucia Cytogenetics. Karyo («Laboratorylmaging s.r.o.», Yexis).

CTaTUCTNYHY 3HAYYLLICTb BiAMIHHOCTI YacTku aHOManin y CNOCTEPEXEHHSIX Pi3HOro Yacy OLjiHoBanu
3a gonomoroto kpuTepito X2 (ATpameHToBa, YTeBckas, 2008).

Pe3synbtaTty Ta 06roBopeHHsA

Y pesynbTati nNpoBeeHOro UUTOreHEeTUYHOro AOCHiIIKEHHS BUSBMAEHO 3MiHM XPOMOCOMHOIO
anapaty y 53,39 % 3paskiB (87 i3 149 embpioHiB). [NopyleHHs kapioTuny B AocnigkysaHin rpyni
npeacTaBneHi reHoMHMMKM MyTauigMu, a came aHeynnoigiamu i noninnoigiamu. Cepen aHeynnoigin
BUSBMNEHO eMBpioHN 3 TPUCOMIEKD 3a HacTynHuMK aytocomamu: 5, 13, 16, 18, 20, 21, 22. Takox Byno
3HangeHo TPUCOMIO i MOHOCOMI0 XPOMOCOMM X Ta YOMOBIYi KapioTMnNU 3 4OAATKOBOIO KOMiEH XpOMOCOMMU
eMOpioHiB. YCi nepeniyeHi NopyLleHHs 3ycTpivanucs sk B MOBHiM popMi, Tak i B Mo3aiyHin. OkpiM Lboro,
yacTka 3aBMepIiMx eMOpioHiB MicTuna XimepHuii kapiotun — «chi46,XX/46,XY».

Y pocnigxkysaHin rpyni nepesaxanu kapioTunu, siki MiCTUNW TeTpannoigHMI KapioTun B MO3aiyHin
dopmi— 6,71 % (10 embpioHis 3 149), cungpom KnanHdenbTepa B Mo3aivHii opmi — 6,04 % (9 embBpioHiB
3 149) i TpyNNOigHMIA KapioTun B Mo3aiyHin dopmi — 6,04 % (9 embpioHis 3 149) (puc. 1).

Y 22,14% (33 embpioHa 3 149) pocnimkeHux 3paskiB BWUSIBEHO MATOMOril0 3a cTaTteBuMU
xpomocoMamu. Cepef, HUX HambinbL NOWMpPEHi HacTymHi kapiotunn — mos47,XXY/46,XY — 6,04 %
(9 embpioHiB 3 149), 47,XXY (puc. 2) — 5,37 % (8 embpioHis 3 149), 45,X — 4,03 % (6 embpioHiB 3 149).
Okpim uboro, igeHTudikoBaHo 3 embpioHn (2,01 %) 3 kapioTunom mos47,XXX/46,XX i 3 embpioHn 3
XiMepHUM kapioTunom chi46,XX/46,XY.

Tpucomia 3a aytocomamn 3yctpidanacs y 19,47 % (29 embpioHis 3 149) Bunagkis. HanbinbL
noLmnpeHi cepen HMX — Tpucomis xpomocomn 21 (11 embBpioHis 3 149), aka signosigae cuHapomy [layHa, i
Tpucomisi xpomocomun 18 (7 embpioHiB 3 149), sika Bignosigae cuHgpomy [Natay. Yactka emOpioHiB 3
NOBHO TpMcoMieto xpomocomu 21 cknana 4,03 % (6 em6pioHie 3 149). EMGpioHn 3 Mo3aivHOK hopMoto
cuHgpomy [ayHa igeHTudikysann y 3,36 % (5 embpioHiB 3 149) Bunagkis. Tpucomis xpomocomu 18
3ycTpivyanacs y 2,69 % 3pa3kiB (4 embpioHn 3 149) B noBHin cdopmi iy 2,01 % 3paskis (3 embpioHn 3 149)
B MO3ail4Hin popmi.

BctaHoBneHo, wo y 2020 p. yacTtoTa 3aBMepnux BariTHOCTEN 3 TeTpanmnoigHUM KapioTUMNoM Yy
MO3aiuHin opMi CTaTUCTUYHO BULLA, Y MOPIBHAHHI 3 AaHnMK 3a nepiog 2013—-2019 pp. (df=1; x* = 11,393;
Xkoum. = 6,635; p < 0,01) (puc. 3).

TeTpannoigHun kapiotun emopioHiB He BusiBreHo B nepiog 3 2013 no 2017 p. BKMOYHO, @ TaKoX y
2019 p. Y 2018 p. TeTpannoigis 3HanaeHa y ogHoOMYy 3pasky, Lo cknagae 5,56 % Big 3aranbHOT KinbKOCTI
OOCTNIMKEHNX KapioTWNiB 3aBMeEPMX BariTHOCTeN y uboMy poui. Y 2020 p. YacTka eMOpioHiB 3 AaHOM
natonorieto cknana 8,33 % (2 embpioHu 3 24).

3 iHworo 6oky, TeTpannoifgHi kapioTunu eMOpioHiB B Mo3aiyHin dopmi y 2013, 2014, 2017, 2018 pp.
He BusABneHo. Y 2015 ta 2016 pp. yacTka eMOpioHiB, LLIO HE PO3BMBAOTLCS, 3 JAHOK NaTOSIOrie0 cknana
6,67 % i 4,35 % BignoeigHo. ¥ 2019 p. mo3aiyHi embpioHn 3 TeTpannoigieto cknanun 7,41 % (2 embpioHu 3
24). Y 2020 p. yactka eMOpioHiB 3 TeTpanmoigHMM KapioTunom y Mo3aiyHin popmi craHosuna 25,00 %
(6 embpioHie 3 24), wo cTtaHoBUTbL 60 % Big YCiX 3HaNOeHUX TeTpansoidin 3a BCi POk AoCrigKeHb. Takum
ynHoM, y 2020 p. gaHa naTonoris (y NOBHIiM i MO3aiyHin bopmi) cTana NpUYNHOK 3aBMUPAHHSA BariTHOCTEN
y 33,33 % Bunagkis.

3a gaHumu nitepaTtypu, NpubnmnsHo 2 % BUKMAHIB y NepLIOMY TPUMECTPI BMKINMKaHa TeTpannoigieto
(Nikitina et al., 2016). TeTpannoigHui kapioTun emMOpioOHYy BWHUKaE MicnA 3annigHeHHs BHacNigoK
NOPYLUEHHS1 MITOTUYHOIO MOAINY — BIACYTHOCTI LMTOKIHE3Y i, Ik Hacnigok, Npu3BoauTb OO NOOBOEHHSA

Cepis «bionorisi», Bun. 37, 2021
Series “Biology”, issue 37, 2021 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



m 3miHa kapioTuny embpioHa siK NpUYMHa 3aBMUPaHHS BariTHOCTi y NEpLUOMY TPUMECTPI

Change in the karyotype of the embryo as a cause of spontaneous abortion in the first trimester

XPOMOCOM B KniTuHax embpioHy. Bigomo 6arato chakTopiB, SKi MOXYTb CMIPUYUHUTI Take MOPYLUEHHS, Ue
BM/IMB XiMiYHUX pEYOBUH (Hanpuknag, NikapcbKi npenapartn, opraHidHi pPO3YNMHHMKK, NnecTuumnam), disndHmnx
MyTareHiB (ioHi3ytoue BMMPOMIHIOBAHHS, pagioakTMBHUI po3nag, YO BMMPOMIHIOBaAHHA) Ta GionoriyHmx
MyTareHiBs (Hanpvknag, Bipycu Kopy, KpacHyxu, rpuny).
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Puc. 1. YacTtoTta i TN nopyweHb KapioTuny y eMOpioHiB, WO He PO3BUBAKOTLCS
Fig. 1. Frequency and types of karyotype disorders in non-developing embryos

3a paHumm aBTopiB (Favre et al., 2020; Wang et al., 2021), uneHun cimenctBa KOpOHaBipycCiB, SKi
BMKIMKAOTb BaXKKUA rocTpuid pecnipatopHuii cuHapom (SARS-CoV) i 6nu3bkocxigHUiA KOpOHaBipyCHUIA
pecnipatopHun cuHgpom (MERS-CoV), HecyTb BignoBiganbHICTb 3a CeprosHi yCcKnagHeHHsa nig 4ac
BariTHOCTi — 3aBMMPAaHHS BariTHOCTI, 3aTPMMKY PO3BWTKY Mrioga, nepeadacHi nonoru, cmMepTb matepi abo
CMepTb nNnogda Yy HeoHaTanbHwui nepiod. Bpaxosytounm Te, wo Bipyc SARS-CoV-2 (COVID19) mae
aHanoriYyHM MNaTOreHHWW MoTeHUian, iCHye MiABULLEHUA PU3MK HECMPUATIMBOIO MaTepuHCbLKOro abo
npeHaTtanbHOro pesynbTaTy, HasiTb NpW BIACYTHOCTI crneumdivyHUX KNiHIYHUX nposBiB. Hapasi BigcyTHi
OOCTOBIpHi AaHi BigHOCHO BNnmBy Bipycy SARS-CoV-2 came Ha reHoM emBpioHy. He BuKknto4eHo, LWo Take
NigBULLIEHHS TETpanmoidin NoB’si3aHO 3 BMIIMBOM BIiPYCHOrO areHTy, a came i3 NepeHeCeHHsIM BariTHUMM
XiHkamun Bipycy SARS-CoV-2 B nerki, HenomiveHin copmi i, SK Hacnigok, BUHWKHEHHAM nNaTonoril
Kapiotuny em6pioHy. Ha KopuCTb UbOro MNPUNYLEHHA CBIigYUTbL akT HafABHOCTI MO3ai4yHOro
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LLlo cTocyeTbesA BiKy NaLieHTOK, CTaTUCTUYHO 3HaYYLLOT Kopensuil MK YHacTOTO Ta TUNOM MopyLUeHb
3 BIKOM NauieHTOK i TepMiHOM 3aBMMpPaHHS BariTHOCTI HE BUSIBIIEHO.

BucHoBku

Y pesynbTaTi AOCRIAXEHHS KapioTUNy KMiTUH BOPCUMH XOPIOHY, OTPMMAaHOro Big NauieHTOK 3
JiarHo3amu «BariTHICTb, IO He PO3BMBAETLCA» | «aHEMBPIOHis», ByNo BMABMEHO NATOMOrik0 XPOMOCOM Yy
53,39 % 3paskiB. [NopyLLeHHs KapioTuny B OOCHIMXYBaHil rpyni NpeAacTaBneHi reHOMHUMK MyTaLuisiMuy, a
came aHeynnoigismu i noninnoigismu. Cepen [ocnimkeHnx 3paskie nepesaxxann emMopioHn 3 Mo3aivyHUMK
KapioTunamu — TeTpanfoigHUm, TPMNNoigHuM i 3 cuHgpomom KnanHdenbTepa.

BcTaHOBNEHO CTaTUCTUMYHO 3Hadywle niaBULLEHHS 4acTOTM  3aBMepriMxX  BariTHocTen 3
TeTpannoigH1UM Kapiotunom y mo3saiyHin dopmi y 2020 p. laHa natonoria ctana npuyYnHoO 3aBMUPaHHS
BariTHocTen y 25 % Bunagkis. He BUKNHOYEHO, LLIO NOPYLLEHHS MiTO3Y i, K HACMiAOK, BUHUKHEHHSA eMBpioHIB
3 TeTpansoigHUM KapioTUMOM, MOB’A3aHi 3 BMSIMBOM BipyCHOMO areHTy, a caMe i3 MepeHeCceHHsIM BariTHUMu
XiHkamm Bipycy SARS-CoV-2 y nerkin, HenomideHin dopmi.

Takum 4YnHOM, NiATBEPAXEHO, WO 3MiHM B XPOMOCOMHOIO anaparty emOpioHy € OAHiel0 3 NpuYvH
nepepviBaHHSA BariTHOCTI HA PaHHiX TepMiHaxX Ta 3aBMUpPaHHSA BariTHOCTi. OKpiM LbOro, BiACYTHICTb BUOUMMX
NnopyLLEeHb B KapioTuMi He BUKMIOYAE iHLUNX reHETUYHUX NOPYLUEHb, AKi HEMOXITMBO iAEHTUIKYyBaTN Ha PiBHI
pO3A4iNbHOT 3aaTHOCTI AaHoro MeTody. TOMy B OKpeMux BuMnagkax OoUuifibHO BMKOPUCTOBYBaTU MeToaM 3
OiNbLUOIO PO3AiINbHOK 34aTHICTIO. Y 3B'A3KY 3 BULLIEBUKIIAAEHUM OOLINBHO NPOBOAMTM KapioTUMyBaHHS
KNiTMH BOPCUH XOPiOHY 3 METOH BUSIBITEHHS MPUYMH 3aBMMpPaHHS BariTHOCTI Ta BMOOpPY NOAanbLUOl TAKTUKM
BeAEHHS1 Takux NauieHTIB.
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Change in the karyotype of the embryo as a cause of spontaneous abortion in the

first trimester
O. Feskov, I. Feskova, Ye. Zhylkova, V. Rudenko, O. Blazhko

Currently, one of the most actual health problems in the world is the problem of a spontaneous abortion. Chromosomal
abnormalities are one of the main reasons of early abortion, stillbirth or the birth of a child with multiple congenital
malformations. The results of karyotyping of chorionic villi from 149 patients with diagnoses of "undeveloped
pregnancy” or "anembryonia" were presented in the article. Metaphase chromosomes were used for cytogenetic
research of the embryos. The samples were obtained from cytotrophoblast cells of chorionic villi by the "direct" method,
without culture, according to standard technique. A GTG-method was used for staining the chromosome slides. The
cytogenetic study of chorionic villi makes it possible to identify the karyotype abnormalities, which caused the fading of
pregnancy, since the chorion karyotype corresponds to the embryo karyotype The slide analysis was carried out in
accordance with the international system of the human cytogenetic nomenclature. As a result of the cytogenetic study,
changes in the karyotype were revealed in 53.39 % of the samples, namely, genomic mutations — aneuploidy and
polyploidy. Among the aneuploidies, we found the embryos with trisomy in the autosomes 5, 13, 16, 18, 20, 21, and
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22. In addition, the karyotypes with trisomy and monosomy of the X chromosome, as well as the male karyotypes with
an additional copy of the X or Y chromosome were present The polyploids in the study group were represented by
triploid and tetraploid karyotypes of embryos. All the above mentioned karyotype disorders were found in both full and
mosaic forms. Further, some non-developing embryos contained a chimeric karyotype - "chi46,XX/46,XY". In the study
group, the prevailing were the embryos with a tetraploid karyotype in a mosaic form (6.71 %), Klinefelter syndrome in
a mosaic form (6.04 %), and a triploid karyotype in a mosaic form (6.04 %). A statistically significant increase in the
incidence of stillbirths with mosaic tetraploid karyotype was found in 2020. The share of this pathology was 25. %.
Currently, there is no reliable information on the effect of the SARS-CoV-2 virus on the embryonic genome.
Nevertheless, it is known that members of the coronavirus family are responsible for serious complications during
pregnancy - pregnancy fading, fetal growth retardation, premature birth, death of the mother or fetal death in the
neonatal period. In this connection, we can hypothesize that mitotic disorders and, as a consequence, appearance of
embryos with a tetraploid karyotype seem to be associated with a mild SARS-CoV-2 infection that occurs in pregnant
women in an inconspicuous form.

Key words: karyotype, chromosomal abnormalities, chorionic villi, stillbirth, anembryonia, undeveloped pregnancy.
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Tadpole morphology features of different Pelophylax esculentus complex forms
M.O. Drohvalenko

Complicated relationships between different forms of Pelophylax esculentus complex are strongly connected to their
reproduction modes. Stability of the hemiclonal population systems including variety of hybrids is provided by balance
between gamete production patterns and selective death of offspring portion. A direct way to study such mechanisms
is to investigate the ontogeny of different forms — that means studying their tadpoles. However, there are still no suitable
methods to morphologically distinguish the known diversity of hybrid forms (2n and 3n of different genomic composition)
from the naturally diverse parental species at the tadpole stage. The present work is aimed to investigate external
quantitative (measurements-based) and coloration features for tadpoles of parental species (P. lessonae, P. ridibundus
“pure” and triploid-born) and of two P. esculentus forms (progeny of unusual LLR-females and diploid hybrids). For this
purpose, the set of experimental artificial crossings were established and larvae were reared under similar conditions
(equal water volume, light, temperature and feeding regimes). Species and ploidy of experimental frogs were identified
using external morphology features, microscopic cytometry of blood cells, karyology of intestine mitotic cells and
microsatellite analysis. Coloration of different body parts were scored visually using microscope; measuring was
performed by microscopic photographing with scale and further measuring using AxioVision soft. Measurements were
analyzed via multidimensional analyses (PCA, discriminant, canonical), and appeared weakly applicable taken both
together and separately. It allowed us only to partly separate progeny of two parental species from each other and from
progeny of unusual triploid hybrids. States combinations of coloration features appeared to be specific for each form
taken into analysis, but only at the particular age range. Specificities of triploid and different P. ridibundus groups can
be explained by natural variability as well as by peculiar processes in hybridogenetic systems.

Key words: water frogs, larvae, development, progeny, hybrid, triploid.
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Introduction

Some Pelophylax species possess a rare reproduction mode: their interspecies hybrids transmit the
parental genomes clonally, eliminating other genomes in the germ cells, — the “hemiclonal reproduction”.
It's practiced by edible frog (Pelophylax esculentus L., 1758), ltalian edible frog (Pelophylax hispanicus
Bonaparte, 1839) and Graf's hybrid frog (Pelophylax grafi Crochet, Dubois, Ohler, Tunner, 1995).
Hemiclonal hybrids typically coexist with one or both parental species as they need genomes, deleted in
their own germ cells to reproduce (Berger, 2008), these mixed populations are called
hemiclonal/hybridogenetic systems. Pelophylax esculentus complex is the most studied and complicated
among such: it includes pool frog (Pelophylax lessonae Camerano, 1882), marsh frog (Pelophylax
ridibundus Pallas, 1771) and hemiclonal hybrid edible frog (Pelophylax esculentus Linnaeus, 1758). This
hybrid exists as di- and triploid forms of both sexes; their genome compositions are denoted with L
(lessonae) and R (ridibundus): LL and RR genotypes in parental species, LR and LLR/LRR in hybrids. The
significant role in hemiclonality studies belongs to Siverskyi Donets river basin (Eastern Ukraine), named
for the huge variety of population systems “The Siverskyi Donets center of diversity of water frogs” (Borkin
et al.,, 2004; Shabanov et al., 2009). The peculiarities here include: absence of one parental species
(P. lessonae), mass polyploids occurrence (with rare tetraploids; Shabanov et al., 2006), production of two
gamete types with different genomes by hybrids (“amphispermy” for males), and regular production of 2n-
gametes by 2n-individuals (Biriuk et al., 2016; Borkin et al., 2004; Morozov-Leonov et al., 2009).

© Drohvalenko M.O., 2021 @ @




m MopdornoriyHi 03Hakun nyronoskis pisHux dopm Pelophylax esculentus complex

Tadpole morphology features of different Pelophylax esculentus complex forms

The hemiclonal systems have intricate mechanisms of sustainable existence. Parental species and
hybrids have different reproductive contribution in terms of transmitted genome. And predominance of form
producing particular gametes, would lead the system to collapse without some internal balance
mechanisms (e.g. different gamete production patterns, survival, maturation, fertility, and ontogenetic
strategies in different forms) (Shabanov et al., 2020; Shabanov et al., 2015; Usova et al., 2015). The shifted
survival rate of particular forms is observed among tadpoles (Pruvost, 2013), that explains the absence of
adult forms which should appear from known produced gametes (Christiansen et al., 2010; Reyer et al.,
2015), like the absence of P. lessonae in Siverskyi Donets center where many hybrids produce L-gametes
(Biriuk et al., 2016). Gamete production is linked to the elimination of genomes in the hybrid germ cell line,
which occurs exactly during tadpole development (Dedukh et al., 2017; Dedukh et al., 2020; Haczkiewicz
et al., 2017). Thus, the crucial questions on the hybridogenetic complexes are connected with the frogs’
ontogeny study. Nothing makes the ontogeny study easier for species complex case, than the known
distinctive characteristics of their tadpoles. By now, only adult Pelophylax frogs can be distinguished based
on morphological features, and even this approach is still imperfect and applicable for diploids mostly
(Plotner, 2005), demanding cytogenetics and molecular methods for confirmation (Dedukh, Krasikova,
2017). Morphological differences of Pelophylax tadpoles remain a big question, though their morphology
was studied for a long time.

The studying of tadpole ontogeny started mostly as the part of developmental biology (early XX
century). Many Anuran development tables were dedicated to former Rana members (Pollister, Moore,
1937; Shumway, 1940; Taylor, Kollros, 1946, Dettlaff, Vassetzky, 1991), though the question of any
hybridogenesis was not raised then. A famous “simplified table for staging Anuran embryos” by Gosner
(1960) is still popular, but mainly for the description of development. As the Pelophylax is the common
object in water quality studying, the toxical investigations are also the wide source of developmental and
morphology data on tadpoles (e.g. Johari et al. 2015), but usually don’t concern the hybridogenesis, and
so provide little for our main topic. The huge contribution to tadpole research was the comprehensive book
"Tadpoles" (McDiarmid, Altig, 1999), summarized known morphology and physiology principles for Anuran
larvae; though, it provided characteristics at the minimal level of family, which is insufficient for the
interspecies studies. The same authors contributed abundantly to the tadpoles structure investigation (Altig,
1970; Altig, McDiarmid, 2015). Among the earliest notes on East-European frogs’ tadpoles identification
was a key by Terentyev (1950): with Rana, but without hybrids. The larvae morphometry of European frogs
(R. temporaria and R. dalmatina) was studied for possible distinguishing between these species (lli¢ et al.,
2016; lli¢ et al., 2019). Grosjean (2005) drawn attention to the variation of some morphological traits,
recommending the usage of larvae at particular stages for taxonomical descriptions.

The most relevant are works dedicated to Pelophylax esculentus complex tadpoles: unfortunately,
they often concern only single species (Arifulova, Chirikova, 2018; Amanat Behbahani et al., 2014). There
are two works of the most interest. A comprehensive study of Ukrainian Anurans by Tkachenko (2019)
included detailed descriptions on Pelophylax larvae, but only on parental species without hybrids. However,
it contained only comparative (and relative) morphometry of body parts along with duration of features
presence. Also, the way of species identification was not clearly described in this work. Considering the
hybrid phenotypic diversity, it may be hard to surely identify water frogs by only morphology without
molecular methods, even for such a qualified researcher. The study by Giinther (1978) was similar and the
first with morphometry of both species’ and hybrids’ larvae. According to it, the only suitable markers to
distinguish the species are the set of ratios between only a few external measurements. Identification
doubts are fair in this case too, considering the wider variety of hybrids known by now. So, such narrow
criteria can barely help to distinguish all the forms.

By the nowadays, the problem of distinguishing of Pelophylax esculentus complex tadpoles remains
complicated. Most of the modern data on their tadpoles are restricted to usage of the tadpoles as model
objects. Their morphological diversity is still not sufficiently described in connection with diversity of
hybridogenetic systems. Main questions about Pelophylax esculentus complex and evolution of their
hemiclonal systems, that are up to investigate yet, strongly connected to its peculiar reproduction mode.
Studying of reproduction is clearly incomplete without direct ontogeny investigation. Such an investigation
demands suitable and sure tadpole identification.

The present work is aimed to find the morphological traits, suitable enough to distinguish the tadpoles
of some forms of Pelophylax esculentus complex.
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Materials and methods

The crossing method was chosen to obtain a set of progenies of particular genotypes. We artificially
crossed the adult frogs of known form, and then morphologically analyzed offspring. All adult frogs were
originated from the Siverskyi Donets center of water frog diversity.

Identification methods

e Species and sex of adult frogs were primarily identified by song criteria and morphological features
(Shabanov, 2015)

¢ Rough ploidy identification of adult frogs was performed by measuring the average size of
erythrocytes on dry blood samples (Bondareva et al., 2012). Blood was taken from the fingers.

¢ Karyological analysis for exact ploidy identification was performed for adult frogs. It included
dropping and staining (with Ag or Giemsa stain) of hypotonized intestine epithelium according to (Birstein,
1984 with modifications; Bondareva et al., 2013).

e Species and form of studied individuals were also confirmed by microsatellite analysis of tissue
samples of parents (fingers) and tadpoles (tail tips or the whole specimens). Analysis was performed in
collaboration with Glib Mazepa (University of Lausanne, Lausanne, Switzerland). For primers and
procedure details see Leuenberger et al. (2014).

Origin of parental frogs

All parental frogs were caught by hand during the night using a flashlight. Frogs were kept in plastic
tanks with air holes, water boxes and foam rubber mats, and were fed by cockroaches poured with calcium
carbonate. Data on the parents’ origin, codes, genotypes and progeny groups are presented in the Table
1. Brief description:

e P. lessonae female and male originated from Krasnokutsk vicinity (Kharkiv region, Ukraine;
50°4'25.7844"N, 35°11'40.2036"E). This is an unique locality for Kharkiv region because of both our
Pelophylax species and hybrids presence (Shabanov et al., 2017). Work code for their progeny was L (“pool
frog” progeny).

¢ P. ridibundus female and male originated from R-E system in Kharkiv River (Kharkiv, Ukraine;
50°1'17.886"N, 36°18'47.2176"E). Work code for their progeny was RR (“pure marsh frog”).

o A female of next pair originated from Dobrytskyi pond (49°33'23.2914"N, 36°18'34.1748"E), whose
complex hemiclonal system contains various hybrid forms (Meleshko et al., 2014). It was identified as LRR-
hybrid by the results of erythrocyte cytometry and microsatellite analysis. Triploids from Siverskyi Donets
are known to typically produce haploid gametes with that genome, which they have in two copies — gametes
with R-genome in this case (Biriuk et al., 2016). Male was undoubtedly identified as P. ridibundus because
of its host Brusivka system (Donetsk region, Ukraine; 48.900284, 37.784786) is known to consist only of
both sexes of P. ridibundus and quite distinctive LLR-females (Drohvalenko et al., 2017). As both female
and male produced R-genome, progeny was considered to be P. ridibundus and got code R (“triploid-born
marsh frog”).

e We also analyzed two progenies from P. esculentus LLR-females and P. ridibundus males
originated from the aforementioned Brusivka system. Triple ploidy of these females was confirmed
karyologically. As Brusivka triploid hybrids live without any other hybrid form, they should have a peculiar
reproduction mode giving all-triploid progeny — or peculiar ontogeny with high selective death rate.
According to the first assumption, whole progeny of both crossings was considered as triploids, got the
code T1 and T2 and was analyzed as two homogenous samples (“triploid hybrids”).

¢ A few larvae from crossings between P. esculentus LRR-female and P. esculentus LR-male from
Dobrytskyi pond were used as reference for interspecies morphological comparisons. Genotypes of parents
and diploid (LR) genotype for the entire progeny were identified by microsatellite analysis. They got work
code LR (“diploid hybrids”).

Artificial crossing method

Crossing method was aimed at parents’ staying alive. For assurance of gametes maturing, animals
were caught at spawning season. Each frog was stimulated by 2.5 ml of “Surfagon” (gonadotropic hormone
synthetic analogue) injecting into a subcutaneous lymphatic sack (abdomen side). Approximately 2 hours
are enough for males and about a day is necessary for females to get stimulated. Mature eggs presence is
easy to check by slightly squeezing and palpating the frog’s abdomen. Sperm was obtained using water
rinsing of male cloaca; eggs were obtained by gently squeezing of female’s abdomen. Drop of acquired
sperm suspension was examined for the presence and amount of active (motile) spermatozoids using
simple light microscopy. Sperm suspensions were then mixed with eggs and water and left in Petri dish for
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fertilization for about a day. Progenies from Brusivka LLR-females were obtained by natural crossings
through amplexus, though occurring in semi-natural conditions: water-filled boxes under the outdoor
conditions. After spawning, frogs were removed from the boxes to let the eggs develop undisturbed.

Table 1. Parents and progeny in research

Parents Progeny

Sex Species Genotype Genotype Species Code
F P. lessonae LL
M P lessonae LL LL P. lessonae L
F P. ridibundus RR -
M P ridibundus RR RR P. ridibundus RR
F P. esculentus LRR -
M P. ridibundus RR RR P. ridibundus R
F P. esculentus LLR .
M P ridibundus RR LLR P. esculentus likely 3n T, T2
F P. esculentus LRR LR P. esculentus LR
M P. esculentus LR 2n

Notes: Letters ‘L’ and ‘R’ stand for species genomes, their combinations denotes corresponding
ploidy (see Introduction section); letters ‘F’ and ‘M’ denote females and males respectively.

Larvae rearing

Clutches were moved into 4-litres boxes with aged tap water in a day after crossing. A lower
temperature limit of 22-23 °C was controlled by thermocontroller “Tetra HT200", installed underwater
externally of rearing boxes. “Atman AT-7500" air-pump provided equal aeration to each box. Nature sunlight
was equally available for the all clutches. After a couple of days some undeveloped eggs were removed to
prevent poisoning the live embryos. Density of larvae in all boxes was adjusted to approximately equal.
Right after the most larvae hatched, the food was started to add daily (in excessive amounts). We chose
“Tetramin” for bottom-feeder fish, because tadpoles have feeding mode very similar with such fish and due
to its suitability (confirmed earlier by us; also used in Grosjean, 2005). Boxes cleaning and water changing
were performed once a day during tadpoles’ early developmental stages (quick growth) and once in two
days during later stages.

Fixation scheme

Fixation started at the second day of development, when it became possible to identify the living
embryos. We used plastic Pasteur pipettes to sample the individuals; only alive larvae were randomly
caught and fixed. Larvae were fixed in 96%-ethanol (which does not affect the coloration) once a day {ill
12-day age (2-12 days age samples were thus obtained). The next four fixations were done every three
days. We had only 1 fixation of “triploid hybrids” progeny (T1, T2) at the age of 10 days, and “diploid hybrids”
progeny (LR) at the age of 8 days. Total numbers of specimens collected: 362 with majority of L, R and RR
group (130, 100 and 100 respectively), equal size of T1 and T2 group (15 each) and only 2 LR
representatives.

Tadpole studying

Data collection included the analysis of two classes of features: qualitative features (external body
coloration) and quantitative features (size of external body parts). The microscope MBC-9 with camera
ToupCam AMAO75 and ToupView soft were used for visual assessment and photographing. Each
specimen was placed on a millimeter paper and shot from below, top and side. Metal pins and Petri dish
with foam plastic bottom bed were used to ease manipulation with underwater immersed larvae.
Morphometry was performed using AxioVision (Carl Zeiss Vision) soft package. Each image was scaled
according to individual millimeter paper marks (to avoid deviation that would occur with unified scale).

We chose as many direct measurements as it could be possible to measure confidently on each
image; for explanation of abbreviations see the note for Figure 1. Proportions of these parameters were
also taken into analysis, in order to analyze to shape of larvae bodies without the actual size variation.
Names and abbreviations of the features in present paper are derived from those in different works on
tadpole morphology (e.g. Altig, 2007; Haas, Das, 2011; McDiarmid, Altig, 1999) (Fig. 1).
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Figure 1. Measurements used in research: 1 - orbital height (OH), 2 - head height (HH), 3 - body
length (BL), 4 - tail muscle (TMH), 5 - height of tail (TH), 6 - head width (HW), 7 - head length (HL), 8
- interorbital width (IOW), 9 - mouth width (MW), 10 - mouth length (ML). Head margin were considered
at the margin of buccal cavity, visible if tadpole is placed on its back

Statistics

The Kruskal-Wallis test and multidimensional tests (PCA, discriminant with canonical analyses) were
used for assess the role of different features. Kruskal-Wallis test was chosen, as the normality examining
(Shapiro-Wilk test) demonstrated no normal distribution of data samples, so ANOVA should not be applied.

Disclaimer

Pelophylax species used are listed by the IUCN Red list as “Least concern”, and are not listed by
CITES. Techniques used in the capture, breeding, tissue sampling and euthanasia sought to minimize
animal suffering according with recommendations of the Directive 2010/63/EU of the European parliament
and of the council on the protection of animals used for scientific purposes (2010).

Results

Qualitative features

For all analyzed tadpoles we described the set of coloration features, each with two distinctive
states (Fig. 2):

¢ Coloration of adhesive glands, which had remained during development till stage 25, after which
started to disappear: light (A) or dark (B).

¢ Body background: light (A) or dark (B).

¢ Back pattern: clear pigmented segments (A) or blurred even coloration (B).

¢ Abdomen pattern: “arc-like” image (visible with enough light; A) or plain even background (B).

e Iris coloration: pale (A) or bright (B).

We found that each analyzed group had the unique combination of these features’ states. Those
combinations also allowed us to ensemble the groups according to the similarity with some parental form
(Table 2). For example, P. lessonae and triploid tadpoles (supposed to be LLR-hybrids) had a ‘lessonae’-
like feature combinations, and tadpoles of both P. ridibundus forms had ‘ridibundus’-like combinations.
Diploid hybrids demonstrated the intermediate combination between these groups.

Unfortunately, those combinations were usable only between the ages of 6 and 10 days: for elder
larvae features became too blurred for sure diagnosis, for younger larvae not all of them were developed
enough. For instance, tadpoles started to totally lose their adhesive glands while reaching the 10 days age.
Worth noting: tadpoles, which did and did not lose their glands, could remain in the same 25-th
developmental stage.
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Figure 2. Features of external coloration: 1 — adhesive glands, 2 — abdomen coloration, 3 — iris
brightness, 4 — back pattern and overall background

Table 2. Morphology features of 6-10 days age tadpoles

Group
Feature L T1+12 LR RR R
Adhesive Light Light Dark Dark Dark
glands
Body ; . .
background Light Light Dark Dark Light
Back pattern Clear Clear Blurred Blurred Blurred
Abdomen Clear arc Plain Clear arc Plain Plain
pattern
Iris brightness Pale Pale Pale Bright Bright
Feature . . o L e )
L lessonae’-like intermediate ridibundus’-like
combination

Notes: Group codes, feature names and feature states are explained in the text.

Quantitative features analysis
Table 3 presents the range of each feature measured in the same ages, for which coloration

criteria were applicable (6-10 days).
To test the suitability of each direct measurement and some proportions for tadpole groups
distinguishing we applied the multivariate non-parametric rank analysis (Kruskal-Wallis test). We tested
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only L, RR and R groups (as the most numerous) at the same age range, for which qualitative criteria were
applicable (6-10 days). The results are presented in the Table 4. After proper adjustment (Bonferroni-Holm),
it appeared that after the age of 7 days no suitable measurement or proportion left.

Table 3. Ranges of values for studied features

Group, age |Stage HL HH OH BL TMH TH HW Iow ML Mw

6 |21-21/0.96-1.21|0.93-1.12|0.26-0.36 | 2.21-3.11 | 0.42-0.53 |0.98-1.48

7 |22-24|1.11-1.47{1.03-1.24|0.24-0.39 | 2.47-3.25 |0.48-0.54 | 1.54-1.82

24-2511.20-1.83 [ 1.16-1.56 | 0.34-0.50 | 2.64-3.41 |0.48-0.60|1.55-2.09 [ 1.42-2.01|0.63-0.95 | 0.39-0.56 | 0.42-0.56

O | o

25 |1.44-1.76|0.95-1.38 | 0.28-0.43 | 2.50-3.09 [{0.48-0.59|1.45-1.94|1.81-2.14|0.67-1.00| 0.42-0.60 | 0.52-0.61

-
o

25 |1.42-1.86(1.21-1.54|0.32-0.46 | 2.81-3.57 |0.55-0.65|1.76-2.10 { 2.03-2.65| 0.84-1.16 | 0.47-0.59 | 0.58-0.83

20-22|0,89-1,25|1.02-1.22 | 0.26-0.43 | 2.87-3.40 [0.38-0.50|0.94-1.49

21-23|1.23-1.46|1.14-1.31| 0.3-0.41 | 3.00-3.50 [0.34-0.63|1.31-1.75

RR 23-2411.34-1.68 | 1.14-1.51 | 0.34-0.46 | 2.73-3.00 [0.52-0.66 | 1.55-1.97 | 1.48-1.94 | 0.74-0.96 | 0.32-0.48 | 0.35-0.52

© |0 | N| O

24-25|1.50-1.83|1.25-1.46 | 0.38-0.45| 2.82-3.59 [0.52-0.63|1.60-1.88|1.88-2.27 {0.72-0.99|0.42-0.52 | 0.41-0.59

-
o

25 |1.68-1.88|1.38-1.52|0.40-0.49| 3.31-3.75 [{0.55-0.72|1.60-2.07 | 2.10-2.56 | 1.06-1.16 | 0.40-0.57 { 0.57-0.71

20-22|0.97-1.21|1.05-1.36 | 0.29-0.39 | 2.90-3.47 [0.37-0.58|1.07-1.80

20-2411.03-1.43|1.22-1.36 | 0.30-0.43 | 2.67-3.25 [0.39-0.63|1.21-1.99|1.64-1.73 | 0.83-0.87 | 0.35-0.45 | 0.37-0.48

| N | o

22-2411.16-1.85|1.08-1.42 | 0.28-0.44 | 2.67-3.435 | 0.43-0.63 | 1.42-2.01 | 1.64-2.10 | 0.66-0.94 | 0.36-0.50 | 0.31-0.50

9 124-25(1.29-1.90|1.23-1.44 |0.37-0.43 | 2.70-3.24 | 0.52-0.64 | 1.46-1.95|1.61-2.31|0.81-1.10 | 0.40-0.54 | 0.43-0.60

10 | 256 [1.73-2.10|1.51-1.74 | 0.44-0.51 | 3.09-3.72 | 0.60-0.65 | 1.82-1.92|2.02-2.53 |0.97-1.23 | 0.40-0.53 | 0.51-0.67

T1 10 |24-25]1.25-1.55|1.20-1.40(0.33-0.43 | 2.54-2.86 |0.51-0.61 [ 1.50-1.96 | 1.41-1.87 | 0.55-0.83 | 0.36-0.48 | 0.40-0.50

T2 10 | 24 [1.22-1.59|1.18-1.38|0.33-0.43 | 2.41-2.76 |0.50-0.61|1.69-1.85|1.43-1.66 | 0.74-1.02 | 0.35-0.49 | 0.41-0.51

8 23 1.30 1.38 0.41 2.92 0.59 1.64 1.76 0.93 0.44 0.51

LR

10 | 25 1.82 1.60 0.47 3.65 0.74 2.04 243 1.20 0.49 0.71

Notes: Ranges presented as min-max. The single value means the uniformity of this feature for entire
sample or presence of the only one specimen measured,; empty cells mean the absence of such a feature
for these samples. For groups and features abbreviations see Materials and Methods section.

Discriminant analysis was also used to test, which the measurements are able to divide existing
groups. First, we applied it to the same three groups (L, RR and R) and all measurements. Variables
appeared to be the significant for the group dividing, were the next: TMH, TH and IOW. So, no matches
with Kruskal-Wallis test results analysis were found. Specimens having been plotted by the first two
discriminant functions (canonical roots) are shown on the Figure 3 (left). First root allowed us almost surely
distinguish L and RR+R groups, while RR and R overlapped by both axes.

Then these groups were analyzed along with triploid progenies (T1, T2), but only in correspondent
age (10 days). In this case discriminant analysis showed the significance of HH, BL, IOW and MW. Here
the partial match with Kruskal-Wallis test results was found as well as with previous discriminant analysis
step. First canonical root separated diploids from triploids, and the second root divided two species.

Also, the PCA was used with the same age, progenies and measurements set. However, principal
components method, having analyzed the total distribution of specimens without groups, just allowed us
divide triploids from diploids without their internal dividing (Fig. 4).
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Table 4. Significance of differences by each parameter between tadpoles groups at different age

Age, days 6 7 8 9 10
HL 0.457 0.077 0.498 0.275 0.224
HH 0.0003 0.0004 0.261 0.012 0.063
OH 0.087 0.913 0.626 0.008 0.231
BL 0.003 0.017 0.309 0.041 0.230

TMH 0.260 0.457 0.230 0.188 0.779
TH 0.089 0.428 0.703 0.996 0.467
HW 0.866 0.332 0.683
IOW 0.318 0.543 0.147
ML 0.012 0.597 0.068
MW 0.013 0.072 0.669

HL/HH 0.008 0.002 0.150 0.069 0.293
HL/HW 0.392 0.765 0.570
HH/HW 0.527 0.049 0.064
BL/HL 0.018 0.587 0.238 0.081 0.768
BL/HW 0.987 0.106 0.061
TMH/TH 0.459 0.336 0.005 0.132 0.087
ML/MW 0.030 0.759 0.505

Notes: Names of measurements are explained in the text (see Materials and Methods). Bold
underlined font highlights p-values for Kruskal-Wallis analysis results, considering significant after
Bonferroni-Holm adjustment. Empty cells indicate measurements not used for particular age (were not
defined surely for small larvae).
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Figure 3. Samples plotted by two first canonical roots as the results of discriminant analysis of L,
RR and R groups (A) and all groups (B) by all measurements. Circles mark areas of corresponding
points. Explanations are in the text

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa

The Journal of V. N. Karazin Kharkiv National University

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



M.O. iporBaneHko m

M.O. Drohvalenko

5
+ LA
(-] o hd
X * A A
© A * L
2- * . ‘ﬁ OR
- 0 0 n! A + RR
N + . AA A A AT
o ‘1 = A T2
+
O
A
A
5
-7 0 7

PC 1: 54,84%

Figure 4. Result of principal components analysis of parameters for all larvae forms (two first
components)

Discussion

We found, that the qualitative features of experimental tadpoles distributed respectively to their
genetic groups. Morphometric features, although, did not demonstrate enough power to distinguish the
same groups. Some indirect results were obtained via discriminant analysis and PCA. But, PCA divided
larvae only by the ploidy, while discriminant analysis works with pre-assigned groups, and did not indicate
the set of significant parameters in this case.

The origin of morphological differences between Pelophylax esculentus complex larvae remains
hypothetical. We consider some hypothetic explanation for observed differences.

One of the most logical ways to explain them is to suspect the different ecological niches for different
genetic forms. Coloration could reflect some metabolic differences, found for tadpoles from this
hybridogenetic complex (Plenet et al., 2000), either directly via pigmentation synthesis, or indirectly, via
light and heat perception. Some evidence of thermoregulation role of body color was presented by the
Rodriguez-Rodriguez et al. (2020) along with capability of tadpoles to change body color depending on
background color. Additionally, natural interactions with predators are also reported to be the driver for
morphology divergence of tadpoles (Johnson et al., 2015; McCollum, Leimberger, 1997). All these
hypotheses are weakly applied for our case, since all the tadpoles were reared under the similar
temperature conditions, light regime and background color, and surely with no predators. Some works
suggest more complex factors affecting tadpole coloration, like present or future adaptive fitness and
behavioral properties (see Thibaudeau, Altig, 2012). Unfortunately, genus Pelophylax has so ecologically
close larvae, that by now we don’t have enough data to assume connections between their ecological and
morphological variety.

We also suppose, that origin of observed differences may relate to ontogenetic development of adult
features. Adult frogs have well-distinctive morphology, which they derive during metamorphosis of tadpoles.
Ontogeny processes leading to adult features formation hypothetically begin already in larva. Therefore,
observed differences between tadpoles of different groups can supposedly present the ways of adult
morphology developing, and don’t relate to tadpoles’ lifestyle directly. It is known, that adult hybrids
morphology is connected with parental genomes dosage (Kierzkowski et al., 2011). Thus, "lessonae"-like
and "ridibundus"-like combinations of qualitative features along with close position of R and RR samples
on graphs could be the confirmation of such hypothesis.

The ways, how P. esculentus individuals derive their phenotype, are intricate. It could be expected
that hybrids inherit their features from parental species — just because they have common genomes and
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share habitats with them. From this point of view, the morphology of diploid hybrids (LR) is the easiest to
explain: having one genome from each parental species, they just have intermediate combination of
parental features.

Two groups of P. ridibundus of different origin (RR and R) were almost identical by coloring and
placed close to each other in multidimensional analyses. Similarity is obviously provided by the same
genotype RR. That single coloration difference (lighter body background) can be the result of just natural
variability — this explanation requires more experiments to be tested (with more individuals of various
origins). But assumingly it can also reflect changes in the P. ridibundus genomes, connected to evolution
of their clonal transmitting. Among such changes introgressions between L and R genomes, provided by
rare recombination events, are known (e.g. Mazepa et al., 2018). Mother of the R-group was LRR-triploid
and transmitted haploid gametes with sexually recombined R genomes. Triploids per se usually emerge in
the offspring of diploid hybrids, occasionally producing diploid LR-gametes (Biriuk et al., 2016). Thus, R
genome from LRR-female could have recombined with L-genome in previous generations of diploid hybrids,
where it came from. And noted difference between P. ridibundus tadpoles — feature state of another
species, — might be a trace of such recombination event in the past.

“Triploid hybrids” individuals (T1, T2) could share the similarity simply due to same genotype,
containing two L-genomes and making them look “lessonae”-like. However, other researches revealed the
possible presence of diploids (of both sexes and undefined genotype) among the progeny of Brusivka
triploids (Fedorova, Pustovalova, 2019). If our T1 and T2 groups actually contained only triploids, it would
mean that T1/T2 feature combination reflects LLR ftriploids feature combination. Their morphology
differences can be partially explained by different cell size (Hermaniuk et al., 2016), which can affect both
body shape and metabolic processes. If the studied groups contained diploids (with undefined ratio), it
would mean the peculiarity of exactly Brusivka HPS. It has a strict selection of unknown mechanism among
the offspring of LLR-females, eliminating all forms but LLR-females among adults. By some way,
morphology of larvae would be a side effect of so complex ontogeny, not connecting with ploidy directly.
Data of these progeny might be extrapolated to other triploid tadpoles with great care only. Worth saying,
both T1 and T2 were placed very close on both PCA and discriminant functions graphs by morphometry —
this can be counted as indirect evidence of the last hypothesis.

The notability of differences only via multidimensional analyses is not surprising (similar in Ili¢ et al.,
2016; lli¢ et al., 2019). This hints at inapplicability of the separate linear measurements only. So, perhaps,
the future approach should include more powerful methods like geometric morphometry (described in the
last paper) to extract more size-independent data.

The role of natural variability should not be excluded from the future experiments. Zhao et al. (2017)
showed that tadpoles even from one species (Scutiger boulengeri in their work) can vary between
geographically distant populations. The same work connects the separate morphology trait with the
particular ecological adaptation, which this trait favors for. Such approaches can be considered for
Pelophylax tadpoles also in order to estimate their inter- and intraspecific variability.

Conclusion

Overall study showed only partial effectiveness of external morphology for Pelophylax esculentus
complex species distinguishing at tadpole developmental stage. Combinations of coloration features were
the only key to unbiasedly separate all the studied groups, though remaining effective in particular age
range only. We consider this as perspective direction for future investigations of tadpole morphology within
this and other species complexes. Body measuring appeared not to be reliable method for this purpose.
Significance of measurements for group dividing varied by applied test (Kruskal-Wallis, discriminant
analysis). Being analyzed without pre-assigned groups, they did not divide these groups (PCA).

The questions on nature of particular group differences (e.g. offspring of triploids) apparently demand
additional surveys with wider samples. Taking into account the complex relationships between species and
hybrids at the many levels (genome, organism, population) and their genetic diversity, such sampling
should cover both different HPS and variability of each form.
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MopdornoriuyHi o3HaKku nyronosBkiB pisHux ¢popm Pelophylax esculentus complex
M.O. [jporBaneHko

CknagHa B3aemogis Mix pisHuMu dopmamu Pelophylax esculentus complex TicHO noB’si3aHi 3i cnoco6amm iXHLOro
pO3MHOXEHHS1. CTabinbHICTb remiknoHanbHUX NoNynsauiiHUX CUCTEM, LLO BKHOYaloTb B cebe pisHOMaHiTTA ribpugis,
3abe3neyvyeTbcs 6anaHcoM MiX XapakTepom NpoAyKyBaHHS rameT Ta BUGIPKOBOK CMEPTHICTIO YacTUHM NMOTOMCTBA.
MpAMKI WNAX A0 BUBYEHHS TAKMX MEXaHIi3MiB — Lie BUBYEHHSA OHTOreHesy pisHUX OOpM — LLIO O3HAYa€E BUBYEHHS iXHIX
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nyrosnoekiB. BTim, foci He iCHye »X0AHOro HaginHOro cnocoby MopdoNoriYHO BiAPI3HUTY BiOME Pi3BHOMAHITTSA riGpuaHNX
dopm (2n Ta 3n pi3HOro reHOMHOro cknaay) Bi4 NPMPOAHO Pi3HOMaHITHMX GaTbKiBCbKMX BUAIB Ha cTagii nyronoska. Lisa
poboTa HauineHa Ha LOCNIMKEHHS 30BHILLUHIX KiNMbKICHMX 03HaK (OCHOBaHMX Ha Mpomipax) Ta 03HaK 3abapBneHHs y
nyronoBkiB 6aTtbkiBcbkux BUAiB (P. lessonae, P. ridibundus «4ucTi» Ta «3 NOTOMCTBa Tpunnoigay) Ta aAsox dopm P.
esculentus (noTomcTBO He3Bu4aHux LLR-camuub Ta gunnoigHux ribpuais). 3agns uboro Gyno nposegeHo psig
eKCMNepuMMEHTanNbHNX LUTYYHUX CXpeLlyBaHb, a NUYMHKM Oynu BMPOLLEHi 3a OOHaKoBWX YMOB (OgHakoBui ob’em,
CBITNOBWUW, TEMMEPATYPHUIN PeXMMU Ta rogyBaHHs). Bug Ta nnoigHicTb ekcnepumeHTanbHux xab 6ynu Bu3HadeHi 3a
[OMOMOrol O3HaK 30BHILLHBOT MOPGOSOrii, MIKPOCKOMNIYHOI LUMTOMETPIi KNiTUH KPOBI, Kapionorii MiTOTUYHMX KIiTUH
KALLEYHUKY i MikpocaTeniTHoro aHanidy. O3HakvM 3abapBreHHs pi3HMX YacTuH Tina dikcyBanmcs BisyanbHO Mig
MIKpOCKOMOM; MpOMipK 34ilicHIOBanucsa 3aBasku doTorpadyBaHHO nig MIiKpocKonoMm pas3oM 3 maclutabom Ta
noganbluMM BUMMIpIOBaHHAM 3a gonomoroto nporpamu AxioVision. MNpomipy 6yno npoaHanizoBaHO 3a J0MOMOro
6araToBumipHMx aHanisie (PCA, OUCKPUMIHAHTHUI Ta KAHOHIYHWIA), ane BOHW BUSIBUINUCS CNabKko 3aCTOCOBYBaHWMU SIK
nooauHLj, Tak i y3aTi pa3oM. BoHn [o3BONMAM HaM nuLle YacTKOBO PO34inMTy NOTOMCTBO ABOX GaTbKiBCbKUX BUAIB
OofHe Big OAHOro Ta Big MOTOMCTBA He3BMYaWHOro TpunnoigHoro ribpuaa. KomGiHauii ctaHiB 03Hak 3abapBrieHHs
BMSABUNNCS cneuundivyHMMmM ANs KOXHOI NpoaHanisoBaHoi (hopmMu, ane nuiie Ha nesBHoMy AianasoHi Biky. OcobnmeocTi
TPUMMOIAHMX FPYN Ta PI3HUX rPyN 03€PHUX Xab MOXyTb BYTU NOACHEHI K NPUPOAHOK MIHNMBICTIO, Tak i cneuudivyHMm
npouecamu y ribpnaoreHeTUYHNX CUCTEMAX.

KnrouoBi cnoBa: 3esieHi xabu, nuU4uHKU, pO38UMOK, MomomMcmeo, 2ibpud, mpuroio.
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The composition and dynamics of the diet of the Black Vulture (Aegypius

monachus) and Griffon Vulture (Gyps fulvus) in the Talysh region of Azerbaijan
S. Rajabova, T. Karimov

The composition and dynamics of the diet of the Black Vulture (Aegypius monachus L., 1766) and Griffon Vulture (Gyps
fulvus Hablizl, 1783) were studied in the Talysh region of Azerbaijan in 2014-2016. For this, for 3 years, in June-July,
the collection and identification of the remains of food around the nests were carried out. The remains were collected
every 10 days from 15 nests of the Black Vulture and 18 nests of the Griffon Vulture. A total of 820 prey items were
collected. The vultures’ diet comprised of the carcasses of 24 animal species, including 14 wild mammals, 6 domestic
mammals, three reptiles and a fish. 401 prey items were collected at Griffon Vulture nests and 419 items at Black
Vulture nests. 188 prey items (46.9%) were gathered in 2014, 117 (29.1%) in 2015 and 96 (24.0%) in 2016 around
Griffon Vulture nests. 196 (46.7%) prey items were collected in 2014, 121 (29.0%) in 2015 and 102 (24.3%) in 2016
around Black Vulture nests. The share of the domestic animals was 17.0% (2014), 15.5% (2015) and 10.0% (2016) in
the diet of the Black Vulture. The share of the wild animals was 83.0% (2014), 84.5% (2015) and 90,0% (2016),
respectively. In the diet of Griffon Vulture these indicators were as follows: the share of the domestic animals was
17.0% (2014), 15.9% (2015) and 14.5% (2016), and the share of the wild animals was 83.0% (2014), 84.1% (2015)
and 85.5% (2016). The research confirmed that the diet spectrum of both species in the region has narrowed over 3
years. The diet spectrum reduced by 48.0% in the Black Vulture and by 49.0% in the Griffon Vulture. It was found that
the human economic activity has a significant impact on the spectrum and stability of diets of both species in the Talysh
region. Therefore, in order to achieve the sustainable development of the populations of both species, it is necessary
to organize regular monitoring and supplementary feeding stations. It would be desirable to make an announcement of
these territories as natural monuments during the breeding season as well. The local environmental organizations and
schools should be involved in the effective protection of such natural monuments.

Key words: avian scavengers, diet, Aegypius monachus, Gyps fulvus, Talysh region, Azerbaijan.
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Introduction

The Black Vulture is listed on the IUCN Red List as a near threatened species (NT), and the Griffon
Vulture is listed as a Least Concern (LC). Although their abundance is stable in the Iberian Peninsula
(Cortés-Avizanda et al., 2009; Donéazar et al., 2010; Margalida, Colomer, 2012), other areas of the range
have been observed to be subject to a wide variety of impacts (Kerimov, Talibov, 2010; Mustafayev, 2012;
Ogada et al., 2012; Velevski, 2014). It was revealed that a decrease in their number over most areas of
their ranges is associated with a lack of food (Kalnitskaya et al., 2007; Efimenko, 2009; Zhatkanbaev, 2011;
Karimov, Guliyev, 2017). One of the strongholds of the Black Vulture and Griffon Vulture in Azerbaijan is
located in the Talysh region. As in the entire territory of Azerbaijan, the number of avian scavengers in this
region has decreased (Mustafayev, 2012; Karimov, Guliyev, 2017; Patrikeev, 2004).

Thus, we have studied the factors influencing the food avaiability and the composition and dynamics
of the diet of the Black Vulture and Griffon Vulture in the Talysh region.

Materials and methods

Study area and food remains

The research was carried out within the Talysh region (38°42'0", 48°18'0"; Figure 1) from 2013—-2015.
The landscapes of the region face intense transformation due to increased ecotourism, construction,
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transportation, industry, etc.. Furthermore, the population sizes and distributional ranges of wild ungulates
are shrinking, possibly also due to unmanaged hunting and poaching.

The study area is characterized by steep and rough terrain with river (e.g. Astarachay, Lankaranchay,
Vilashchay, Bolgarchay) valleys, dry valleys and a canyon-type mountain landscape with altitudes ranging
between 300-2977 m (with peaks such as Komurgoy at 2977 m and Gyzyurdu at 2433 m) above sea level.
The climate varies substantially across the region, being mild, hot and dry-subtropical for areas below 600
m, while higher-altitude areas have cool summers and cold winters. In contrast to the Greater and Lesser
Caucasus, vertical zoning is disturbed in the Talysh mountains, where the amount of precipitation
decreases with increasing altitude. That is, above the mountain forests, instead of mountain meadows, a
steppe zone is formed with a variety of mountain xerophytic plants. There are no semi-desert and nival-
glacial landscapes in the area (Museybov, 1998).

CASPIAN SEA

Astara

]

Fig. 1. Talysh region where the research was carried out, with nesting sites of the vulture species
indicated: BV: Black Vulture; GV: nesting and feeding places of the Griffon Vulture.

The nests of the Griffon Vultures are located in small rock caves (1x2 m) at an altitude of 180-1200
m above sea level. The Black Vulture builds nests in trees with diameter of 2-3 m at an altitude of 330—
1200 m above sea level. Monitoring was carried out at the nests (18 Griffon Vulture nests and 15 Black
Vulturenests) located in the Lerik (near the villages of Bursulum, Dillavu) and Astara (near the village of
Tengerud) districts. The distance between the nests in the observed colonies was 800—-2000 m (Black
Vulture) and 50-2000 m (Griffon Vulture).

Our method of the diet study is based on the identification of food remains collected around the nest
(Shilov, Warsawskiy, 1973; Potapov, 1989). We collected food remains (bones, cutis, wool, feathers, nails,
etc.) within a radius of 10 m around the vulture nest. The collection of food remains was carried out in June-
July, when the chicks in the nests were intensively fed. We surveyed the area around the nests every 10
days. We were mostly able to visually identify the species to which the remains belonged. For the rest of
the remains, identification guides were used for identifying the species. During our searches 15 Black
Vulture nests and 18 Griffon Vulture nests were surveyed. A total of 820 food remains were collected: 401
food items were collected around Griffon Vulture nests and 419 items around Black Vulture nests. 188
items (46.9% of all gatheredremains) were collected in 2014, 117 (29.1%) in 2015 and 96 (24.0%) in 2016
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around Griffon Vulture nests. 196 (46.7%) items were collected in 2014, 121 (29.0%) in 2015 and 102
(24.3%) in 2016 around Black Vulture nests.

Results and discussion

During the study period a total of 820 different food items were collected (the number of food remains
the nests of the Griffon Vulture and Black Vulture). The vultures’ diet comprised of the carcasses of 24
animal species, including 14 wild mammals, 6domestic mammals, 3reptiles and one fish (Table 1).

Since both studied vulture species feed together in the same area, their diet composition were the
same. Thus, the food ration of each of the vulture species consisted of the carcasses of 6 species of the
domestic animals and of the carcasses of 18 species of the wild animals. The share of the domestic animals
in the Black Vulture diet was 17.0% (2014), 15.5% (2015) and 10.0% (2016). The share of the wild animals
was 83.0% (2014), 84.5% (2015) and 90.0% (2016), respectively.

These indicators were as follows in the Griffon Vulture diet: the share of the domestic animals was
17.0% (2014), 15.9% (2015) and 14.5% (2016), and the share of the wild animals was 83.0% (2014). 84.1%
(2015) and 85.5% (2016).

Table 1. Overview of the diet composition of 2 vulture species in Talysh region in 2014- 2016

Animal . Black Vulture Griffon Vulture
nimal species 2014 | 2015 | 2016 | 2014 | 2015 | 2016
Domestic cattle Bos taurus domesticus 2.00 2.00 1.00 | 3.00 2.40 1.80
Domestic horse Equus ferus caballus 3.00 2.00 | 2.00 | 3.50 3.00 | 3.20
Domestic donkey Equus africanus asinus 2.00 1.50 1.00 | 2.50 2.70 | 2.50
Domestic sheep Ovis aries 4.00 3.00 | 1.00 | 3.00 3.60 | 3.30
Domestic goat Capra aegagrus hircus 2.00 2.00 1.00 | 2.00 2.40 1.70
Domestic dog Canis lupus famillaris 4.00 5.00 | 4.00 | 3.00 1.80 | 2.00
Goitered gazelle Gazella subgutturosa 0.30 0 0 1.20 0.80 | 0.30
Wild boar Sus scrofa 3.20 250 | 2.00 | 3.50 2.40 1.30
Brown bear Ursus arctos 0.50 0 0 0.30 0 0
Grey wolf Canis lupus 10.00 | 11.00 | 9.00 | 12.00 | 12.00 | 11.70
Golden jackal Canis aureus 22.00 | 23.00 | 23.00 | 19.00 | 20.00 | 21.00
Red fox Vulpes vulpes 25.00 | 19.00 | 26.00 | 23.00 | 22.00 | 23.00
European badger Meles meles 3.00 | 400 | 400 | 5.00 | 4.00 | 3.60
Common raccoon Procyon lotor 2.00 3.00 | 5.00 | 3.00 | 3.00 | 3.40
Marbled polecat Vormela peregusna 1.00 0.50 0 0.60 0 0.40
European hare Lepus europaeus caucasicus 4.00 8.20 | 10.00 | 6.00 7.60 7.50
Southern white-breasted hedgehog Erinaceus concolor 1.00 0.30 0 0.40 1.00 1.00
Beech marten Martes foina 1.00 1.00 0 1.00 0.40 0.50
Least weasel Mustela nivalis 2.00 1.00 0 1.50 0.50 0.50
Indian crested porcupine Hystrix indica 5.00 7.00 | 9.00 | 5.00 8.50 9.20
Spur-thighed tortoise Testudo graeca 1.00 1.00 0 0.50 0.50 0.30
Grass snake Natrix natrix 0.40 1.00 0 0 0 0.20
European glass lizard Pseudopus apodus 0.60 1.00 0 0 0.50 0.40
Fish Pisces 1.00 1.00 | 2.00 | 1.00 0.90 1.20
Total (%) 100 100 100 100 100 100
Number of nests 5 5 5 6 5 7

As can be seen, the proportion of the wild animals in the diet was higher. That is, the majority of food
items of both species were wild mammals. On the contrary, the share of the domestic animals in the diet of
the Black Vulture decreased over 3 years from 17.0% to 10.0%. The share of the domestic animals in the
diet of the Griffon Vulture decreased from 17.0% to 14.5%. The proportion of reptiles in the diet was
insignificant. This indicator was only 2.0-3.0% in food ration of the Black Vulture and 0.5-1.0% in food ration
of the Griffon Vulture.
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The proximity of the nests of both species to fisheries allowed them to feed on fish remains. The
vultures fly to the shores of the Caspian Sea in search of food. The residues unused by fishermen
comprised 1.0-2.0% (Black Vulture) and 0.9—-1.2% (Griffon Vulture) in their food rations.

Factors affecting the food avaiability

The natural conditions of the region and the human economic activity had a significant impact on the
composition of the vulture diets. Unlike the Greater and Lesser Caucasus, there are no subalpine or alpine
belts in the Talysh mountains. Instead, there are mountain steppes in this zone. As a result, the domestic
animals are few in number in these areas. The local population is mainly engaged in agriculture, fishing
and tourism (there are many tourism and recreation centers). The construction of highways and building of
processing plants also expanded in the region. All these factors affect the livestock population,and thus the
proportion of the domestic animals in the diet of the vultures. The scarcity of food resources probably
accounts for our observations of the vultures making flights to neighboring Iran. Other authors have found
that vultures fly to Iran and the Arabian Peninsula in search of food too (Mustafaev, 2012; Gavashelishvili,
2011; Kerimov, Talibov, 2010). It was noted (using the method of radio telemetry) that some individuals
died of hunger on the way or did not return (Gavashelishvili, 2011).

These factors have also led to a decline in the number of herbivorous mammals in the region.
Domestic goat (Capra aegagrus hircus), Northern chamois (Rupricapra rupricapra), red deer (Cervus
elaphus), roe deer (Capreolus capreolus) were identified as extinct species in the region (Guliyev, 2012).

Red fox (Vulpes vulpes), golden jackal (Canis aureus), grey wolf (Canis lupus), European hare
(Lepus europaeus caucasicus) and Indian crested porcupine (Hystrix indica) account for the largest share
in the diet. The carcasses of these animals, killed by vehicles on the roads, killed by hunters and farmers,
remain on the territory. We also recorded the carcasses of the animals drowned in the river, left on the
shore and destroyed by wolves. Most of them are not detected and disposed of by veterinary organizations,
but are found and eaten by vultures.

The results of the study confirmed that the variability of the diet composition of both species in the
region decreased over 3 years. In 2014-2016 the decrease in the food availability was 48.0-49.0%.

It was revealed that the human economic activity in the Talysh region has a significant impact on the
spectrum and stability of the diet of the Black Vulture and Griffon Vulture. This is a cause of a gradual
decrease in the food availaibility for the vultures. Therefore, the region needs an ongoing monitoring.
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Cknap i AMHaMiKa xap4yoBoro crnekrtpa 4YopHoro rpuda (Aegypius monachus) i

6inoronoBoro cuna (Gyps fulvus) TanucbKkoro perioHy Aszepb6angxaHy
C. Papxab6oBa, T. KepimoB

Y 2014-2016 pp. 6yno BMBYEHO CMEKTp Ta AMHaMiKy KOPMOBMX pauioHiB YopHoro rpuda (Aegypius monachus, L.,
1766) Ta 6inoronosoro cuna (Gyps fulvus, Habl., 1783) Tanucbkoro perioHy AsepbaiimpkaHy. [Ins uporo npoTarom
TPLOX POKIB, Y YEpBHI-NUMHI, NPOBOAUNN 30MPaHHA Ta igeHTUIKaLiio 3anuLIKiB KOPMY HaBKOMNO THi3A. 3anuiuku
36upanu koxHi 10 gHiB HaBkono 15 rHi3g YopHux rpudie Ta 18 rrisg Ginoronosmx cunie. 3aranom 6yno 3ibpaHo 820
3anuLukiB kopMy. [1o pauioHy CTepB'aTHUKIB BXOAMAW TyLWi 24 BUAiIB TBapuH, y ToMy yuchni 14 Buais auknx ccasuis, 6
BMAIB AOMALLHIX ccaBUiB, TpY BUAW penTunii Ta pubun. Haekono ryisg 6inoronosumx cunis 3ibpaHo 401 3anuwok kopmy,
a HaBKOIo rHi3g YopHux rpudie — 419 3anuwkis. Y 2014 p. 6yno 3i6paHo 188 (46,9% ycix 3ibpaHnx Hamu 3anuLukis),
117 (29,1%) y 2015 p. Ta 96 (24,0%) 3anuLukiB KOPMY HABKOMO rHi3g 6inoronosmx cunis. HaBkono rHisg YopHux rpudis
6yno 3ibpaHo 196 (46,7 %) 3anuwkis kopmy y 2014 p., 121 (29,0%) y 2015 p. ta 102 (24,3%) 3anuwkis kopmy y 2016 p.
YacTtka AoMallHiX TBApuH Y pauioHi YopHux rpudis ctaHosuna 17,0% (2014), 15,5% (2015) Ta 10,0% (2016). YacTka
Onkux TBapwH ctaHosuna 83,0% (2014), 84,5% (2015) ta 90,0% (2016) BignosigHo. Y pauioHi 6inoronosux cunis Li
NnoKasHWKM Bynun Takumu: YacTka AoMaLLHiX TBapuH ctaHosuna 17,0% (2014), 15,9% (2015) Ta 14,5% (2016), a yacTtka
auknx TBapuH — 83,0% (2014), 84,1% (2015) Ta 85,5% (2016). MaTtepianv gocnigXeHb NiATBEPAWM, LLIO CMNEKTP
KOPMOBWUX paLioHiB 060X BUAIB y perioHi 3HM3NBCA 3a 3 pOKM. SHMKEHHS CMeKTpa KOPMOBOTO paLlioHy y YOpHOro rpuda
ctaHoBuno 48,0%, a pauioHy 6inoronosoro cuna - 49,0%. Byno BcTaHOBNEHO, WO rocnogapcbka AisinbHICTb NI0ANHN
3HaYHO BMNNMBA€E Ha ChekTp i cTabinbHICTb pauioHiB xapyyBaHHA 000X BuAiB y TanucbkoMy perioHi. Tomy ans
OOCArHEHHs CcTanoro po3BUTKY nonynsAuin o6ox BWAIB HeobOXigHO oOpraHidyBaTu perynspHun MOHITOPWMHI Ta
nigrogoByBaHHs B NpupoAi. Y Tomy uncni 6yno 6 AouinbHO OronocuTy Ui Teputopii naMm'aTHUKamMu NpUpoam B nepiog
po3MHOXeHHs. MicueBi ekonoriyHi opraHisauii Ta WKonm NoBMHHI OyTu 3anyyeHi 40 edpeKTMBHOT OXOPOHM LIMX NaM'aToK
npupoau.

KnrouoBi cnoBa: nmaxu-nadanbHUKU, xap4dyeaHHsi, Aegypius monachus, Gyps fulvus, Tanucbkull peeioH,
A3zepbalioxaH.
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What the distribution of sperm size can tell about the stability of spermatogenesis

in hybrid frogs Pelophylax esculentus
A.O. Fedorova, E.S. Pustovalova

Interspecies hybrid frogs Pelophylax esculentus and one of its parental species Pelophylax ridibundus inhabit the
Siversky Donets center of diversity of water frogs in Eastern Ukraine. These frogs can crossbreed and form progeny in
population systems which are called hemiclonal (HPS). Such systems have their own exceptional features which make
them interesting for studying. The Lower Dobrytskiy Pond, which is situated in the National Nature Park “Homilshansky
lisy” and is a part of Siversky Donets river basin, is on focus. Current work is devoted to the combination of two methods
of spermatogenesis investigation. First, using the method of Ag-staining we observed high variability of meiotic
chromosomal plates in testes of 24 adult male water frogs P. esculentus (2n=26). Only one male had 100% of full
meiotic plates with no aneuploid plates. A significant amount of studied males (21/24) produced aneuploid
chromosomal plates (4-68% of the total amount of meiotic plates). This may lead to a decrease in their fertility or even
to their entire sterility. Also, we have not observed any chromosomal meiotic plates in two of 24 males. Some males
(8/24) even produced meiotic chromosomal plates with 26 bivalents (i.e. 4n germ cells) which may testify about the
ability to produce diploid sperm. Further, the lengths of urinary sperm cells’ heads were measured. Finally, we
performed an analysis of both meiotic chromosomes in testes and the distribution of sizes of urinary sperm cells’ heads
of hybrid water frogs Pelophylax esculentus from Siversky Donets basin to find out if there is a link between these two
features. No difference in sperm heads lengths was found between males producing moderate and low amounts of
sperm. Based on the data of meiotic plates all males were assigned into five categories via PCA (principal component
analysis). A significant difference in sperm heads lengths was found within the category | (males with mostly full meiotic
plates). The analysed data shows that each male from the studied population has his own unique features. No direct
link between sperm cells size and features of meiotic chromosomes in testes was found.
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Introduction

Speciation is an adaptive process that can occur due to the accumulation of genetic diversity within
individuals of one species (sympatric speciation). Long-term studies of hybrid organisms have shown that
some hybrids can reproduce. Moreover, speciation by interspecific hybridization makes hybrids more
evolutionarily successful (Dawley, Bogart, 1989; Schon et al., 2009; Neaves, Baumann, 2011; Stock et al.,
2021). The animals breeding by hybridogenesis include European water frogs belonging to several species
complexes. The Pelophylax esculentus complex includes two parental species Pelophylax lessonae
(Camerano, 1882) (LL-genotype) and Pelophylax ridibundus (Pallas, 1771) (RR-genotype) and their hybrid
Pelophylax esculentus (Linnaeus, 1758) (LR-genotype). One of the parental species genomes is eliminated
and another is duplicated during gametogenesis, which leads to the formation of identical germ cells and
maintaining hemiclonal inheritance of a clonal hybrid frog genome (Heppich, et al., 1982). The existence of
triploid forms (LRR- or LLR-genotype) in the water frog's complex allows the recombination of the clonal
genome (Tunner, 1973; Graf, Polls Pelaz, 1989; Plétner, 2005).

Hybrid P. esculentus (di- and/or triploids) usually coexist with one or both parental species in
hemiclonal population systems (Shabanov et al., 2020). To establish how different systems maintain their
stability, it's necessary to investigate the gametogenesis of males and females. According to the previous
studies (Ragghianti et al., 2007; Mykhailova et al., 2011; Dedukh et al., 2013, 2015, 2017; Vegerina et al.,
2014; Biriuk et al., 2015, 2016), chromosomal plates with 13 bivalents (meiosis I) or 13 univalents (meiosis
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Il) are considered to be normal and potentially can form vital gametes. In studies on diploid males, it was
shown that hybrids from the Siverskiy Donets River systems produce many aneuploid (less or more than
13 bi-/univalents) meiotic chromosomal plates (Mykhailovaet al., 2011; Vegerina et al., 2014; Biriuk et al.,
2016). Also, they can produce either one type of gametes (L or R) or a mix of them (Vinogradov et al., 1990;
Biriuk et al., 2016; Dolezalkova et al., 2016). However, unlike the females, adult males have a lot of
disturbances in their testes (Dedukh et al., 2015, 2017; Biriuk et al., 2016; Dolezalkova et al., 2016).
Additionally, it was shown that some hybrid frogs produced diploid gametes (Dedukh et al., 2015, 2017)
and a double number of chromosomes in meiotic plates (26 bivalents instead of 13) (Ragghianti et al.,
2007; Vegerina et al., 2014; Biriuk, 2017). The presence of meiotic chromosomal plates with 26 bivalents
is a signal of premeiotic genome duplication and should result in the formation of diploid sperm. Since
diploid sperm carries twice more amount of DNA, we assume that diploid sperm cells should have a larger
size than the haploid ones. A significant difference in sizes between diploid and polyploid (tri-, tetraploid)
sperm was shown for some “non-frog” species, for instance, loaches, oysters and koi carp (Dong et al.,
2005; Yoshikawa et al., 2007; Wang et al., 2020). But none of those studies contains data on the analysis
of gonadal meiotic chromosomes. The data on P. esculentus sperm analysis is scarce. Our previous results
showed that there is no clear difference between sperm size of hybrid males (Stepanenko et al., 2017).
However, that research had some disadvantages, for example, we did not analyze meiotic chromosomes
distribution for these males.

In this paper we show the results of the investigation on one of the most interesting and studied
systems in the Siverskiy Donets river basin, the system of the Dobrytskyi pond, where different ploidy and
sex P. esculentus coexist with one of the parental species P. ridibundus. The presence of tetraploid
juveniles was shown for this system (Shabanov et al., 2020), so based on this data, we suggested that both
males and females can produce diploid gametes which leads to tetraploid progeny formation. Thus, diploid
P. esculentus males from this population system are an interesting group for gametogenesis investigation.
Karyological preparations on testes give us direct data on how spermatogenesis proceeds. However, this
method requires sacrificing animals. On the other hand, we could indirectly refer to spermatogenesis
characteristics by studying mature urinary sperm, which is an intravital and non-harmful method.
Javanbakht and Fathinia (2020) studying P. ridibundus and P. bedriagae have shown the difference in
sperm sizes between different populations. However, the method of sperm fixation they used, required
sacrificing animals. Therefore, the aim of this work was to understand how the distribution of size and
amount of urinary sperm corresponds with features of meiotic chromosomes in testes of adult male P.
esculentus.

Materials and methods

We collected 24 adult male frogs in July 2016, 2017 and June 2020 at night using a torch in the
Lower Dobrytskyi pond (Kharkiv region, Chuhuiv district, 49°37'40"N; 36°16'58"E). On the basis of
morphological traits (Shabanov, 2015), frogs were identified as P. esculentus.

Measurements of sperm heads lengths were carried out on samples of urinary semen. Male frogs
were injected with Surfagon-L (TOB “laHc-Xim”), a synthetic analogue of gonadotropin-releasing hormone
(Bobrova et al., 2014). Samples of semen were fixated with Carnoy’s solution (3 methanol : 1 glacial acetic
acid) and centrifuged (3000 rpm). The precipitate was mixed with 70% glacial acetic acid and dropped onto
a slide heated to 60°C. During the fixation sperm cells usually lose tails and only sperm heads are further
available for analysis (Fig 1).

First, frogs’ ploidy was roughly estimated by measuring erythrocytes (Ogielska-Nowak, 1978;
Bondarieva et al., 2012) and further confirmed by karyoanalysis (Vegerina et al., 2013; Biriuk, 2017).

After preparation of the sperm samples, frogs have been fed for 2 days and then injected with 0.1-
0.3 ml of 0.05% colchicine. The next day, frogs were euthanized by continued exposure to ETAC vapour.
We dissected the testes, intestine and bone marrow from each frog, hypotonized them with 0.07 KCI for 20
min, then fixed them three times with Carnoy’s solution. We dropped each tissue cell suspension onto slides
preheated to 60 °C and further stained them with AgNOs (Birstein, 1984). For each frog, we also measured
snout-vent length (SVL) and testes length (Table 1).

We photographed dried slides with chromosomes and sperm under a light microscope (x100
objective, microscope Leica DM 2000, camera Leica DFC3000 G, LASX software), and counted meiotic
chromosomal plates manually for each slide to estimate gametogenesis. Sperm heads lengths were
measured with the program ToupView with the help of instruments “Line” and “Ark” for straight and curved
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sperm heads, respectively (Fig 1). For individuals with a moderate or high amount of sperm up to 100-150
cells were measured.

\

Fig. 1. Example of photo for measuring sperm cells’ heads of P. esculentus males’ urinary sperm.
Tails were lost during the fixation process. Scale bar — 10 ym.

We analyzed 11 adult hybrid males P. esculentus with a blind method: AF analyzed spermatids’
length, EP analyzed the distribution of chromosomal plates in testes in the same frogs simultaneously.

We divided individuals into groups using principal component analysis and then compared them
using nonparametric tests.

Results and discussion

For each individual male, we analyzed meiotic chromosomal plates and counted the number of full
(13 univalent or bivalent chromosomes), aneuploid plates (slightly less or more than 13) and plates with
126 bivalents (Fig. 2). We did not analyze mitotic chromosomal plates, because it is impossible to
distinguish between somatic and germline mitoses. In general, we analyzed 1362 meiotic chromosomal
plates (~55 per frog) for 25 males.

Based on the data of meiotic chromosomes counts we performed principal component analysis and
assigned all studied frogs into five categories (Fig. 3).

For males caught in summer 2020 and 2021, we also collected urinary sperm and measured lengths
of its heads. Among 11 studied frogs, 10 had amounts of sperm sufficient for measuring (Table 1). One
male did not have sperm at all in the sample. In general, we analyzed 962 sperm cells for 10 male P.
esculentus.

To evaluate sperm productivity for each male, we roughly estimated the mean number of sperm cells
in drops of sperm suspension (~50 pL) on slides. If the number of sperm was higher than 1000, such males
were considered to have high productivity, those who had 100-1000, we marked as moderate, and <100
as low.
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Fig. 2. Meiotic chromosomal plates in P. esculentustestes stained with AgNO:s. A - full plate with 13
bivalents, B — aneuploid plate, C — plate with 26 bivalents, D — highly condensed chromosomes of male
Ne834 (see explanation in text). Scale bar — 10 ym.
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Fig. 3. Results of Principal component analysis. Category | (purple) - most plates have a full number of
uni- or bivalents; category Il (green) - the ratio of full and aneuploid plates is close to 1:1; category lll (red) -
most plates are aneuploid; category IV (blue) - a significant amount of plates with +26 bivalents; category
V (yellow) - no meioses were found.
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The shares of frogs assigned to each category differed between old (2016-2017) and new (2020)
samples (p = 0.019, x? = 6.925). Most of the males captured in 2020-2021 were assigned to Category |.
Four of six males from category | had high or moderate amounts of sperm cells in urinary samples. Also,
moderate amounts were detected in samples from males assigned to categories Il, IV and V. Although
category IV was characterized by the presence of plates with 26 bivalents, the only individual from this
category, for whom we measured sperm size, had equal amounts of full and aneuploid meiotic plates, which
is typical for category II.

The Kruskal-Wallis test showed the differences between groups of frogs with High, Moderate and
Low sperm productivity (p < 0.0001). Post hoc analysis showed differences only in High-Moderate (p <
0.0001) and High-Low (p < 0.0001) pairs. Since only one male had high sperm productivity, we believe that
the data is not enough to make any conclusions. However, no difference was found between groups
“Moderate” and “Low” (p = 0.6582). We suggest that the number of urinary sperm produced by hybrid frogs
at once has no connection to the length of sperm heads, but may be influenced by some other features,
which require further investigation.

Table 1. Characteristics of all studied male P. esculentus.

Original , Testis F_uII_ Anguploid Meiof(ic plates Relative sperm
Ne sample ID Ploidy|SVL*, mm(left right)’ mm meiotic |meiotic plates, _ with 26 productivity
' ’ plates, % % bivalents, %
1 828 2n 73.5 5.6,5.4 84 16 0 High
2 829 2n 73.5 57,44 70 30 0 Moderate
3 830 2n 69.0 3.8,3.6 72 28 0 Moderate
4 831 2n 71.0 47,43 50 50 0 Moderate
5 838 2n 70.7 5.7,5.3 96 4 0 Moderate
6 832 2n 75.1 5.6,5.3 100 0 0 Low
7 834 2n 71.6 5.2,5.1 32 68 0 Low
8 835 3n 67.4 44,41 80 20 0 Low
9 836 2n 74.8 6.1,3.2 49 51 11 Low
10 837 2n 70.4 4.6,4.1 0 0 0 Low
11| 833 2n 73.2 3.0,3.0 0 0 0 No
12| 351 2n 65.3 45,31 59 41 3 -
13| 353 2n 67.8 52,45 59 41 1 -
14| 354 3n 67.7 59,45 50 50 0 -
15| 355 2n 72.0 57,56 37 63 0 -
16| 357 2n 70.8 5.2,4.1 63 37 0 -
17| 433 2n 74.4 8.5,5.9 61 39 8 -
18| 434 2n 62.9 45,45 58 42 9 -
19| 435 2n 67.1 52,52 74 26 7 -
20| 436 2n 64.7 5.2,5.2 46 54 17 -
21| 437 2n 69.6 54,43 67 33 17 -
22| 438 2n 73.2 54,45 60 40 8 -
23] 439 2n 72.9 46,3.6 48 52 11 -
24| 440 2n 77.8 7.4,6.5 89 11 0 -

*SVL - snout-vent length

The only male that did not have sperm cells at all (Ne833), had only few chromosomal plates that
were not countable, and very small testes (both 3.0 mm). The male Ne834 had a low amount of sperm and
first, we didnot find any chromosomal plates while performing three consistent preparations from one of his
testes. Further, we divided the other testis into 4 equal parts (segments were numbered randomly) and
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were able to count an efficient amount of meiotic chromosomal plates but did not find significant differences
in amounts of plates in different segments (p = 0.502, x? = 2.35). The meiotic chromosomes of this individual
were different from those we usually see in water frogs; they were highly condensed, round-shaped instead
of elongated, and had no visual difference in size (Fig. 2D). High condensation and low amount of meiotic
chromosomes corresponds with the absence of urinary sperm cells and indicate this male’s sterility.

For each of the five categories of males, we analyzed the distribution of sperm cells sizes. Frogs
from categories | and V have very similar distributions of sperm cells’heads lengths with one peak around
11 ym. Category I, in general, is characterized by smaller sperm cells’heads but with higher variability of
lengths, whereas males from category Ill had slightly bigger sperm heads. Category IV was characterized
by higher dispersion with a small predominance of cells about 12 ym. When analysing each individual frog
from category | (Fig. 4B), three diploid males (Ne 832, 830, 838) have a very similar size distribution while
two more diploid males (Ne 828, 829) and one triploid (Ne835) have noticeably larger or smaller sperm. The
fact that triploid individual had a similar distribution of sperm cells size confirms the idea of similar
spermatogenesis in di- and triploids (Christiansen, Reyer, 2009). We performed the Kruskal-Wallis test and
found differences between males within this category (p < 0.0001).

We suggested that males which produced chromosomal plates with doubled number of
chromosomes (26 bivalents, Fig. 2C) could form diploid gametes as was suggested by Biriuk O. V. (2017).
In male Ne836 about 11% of chromosomal plates contained +26 bivalents; the sperm cells lengths were
not normally distributed (Shapiro-Wilk’s W test, p = 0.3047, Fig. 4A). However, the median length of his
sperm cells was comparable to the majority of others. Therefore, we cannot be confident that this male
produced diploid gametes, this question requires further investigation.
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Fig. 4. Probability plots describing the distribution of sperm heads lengths in five categories (see
fig. 3) of hybrid P. esculentusmales (A) and for each individual male within category | (B).

Conclusions

Our data confirmed that each male from the studied population has his own unique features of
spermatogenesis and sperm as well, which do not correspond to each other obviously. We did not find
evidence that sperm size is connected to characteristics of meiotic chromosomes in testes. Probably, the
size of sperm is determined by some other factors. Also, we did not observe “diploid” sperm cells produced
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by male from Category IV (26 bivalents). Sperm lengths certainly carry some information about the sperm
formation process, but something other than karyotype variants in meiosis. In general, this indicates that
the gametogenesis of interspecific hemiclonal hybrids, has many degrees of freedom, not all of which are
clear to us at this stage of research.
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LLlo po3nogin po3mipiB cnepmaTo30ifiB MOXe pO3noBiCTU NPO CTabiNbHICTb

cnepmaroreHe3sy y riopuaHux xxab Pelophylax esculentus
A.O. ®epopoBa, E.C. NyctoBanosa

Mixsugosi ribpuan Pelophylax esculentus Ta ogumH 3 ix 6aTbkiBcbkux BugiB Pelophylax ridibundus HacenstoTb
CiBepcbko-[1oHELbKMIN LEHTP Pi3HOMaHITTS 3eneHux xab Ha Cxogai YkpaiHn. BoHn MoXyTb cxpelyBaTucs mMixk coboro
i yTBOpIOBaTM NOTOMCTBO B MONYNSALINHUX cucTeMax, fKi HasnBaloTbecs remiknoHanbHumu (IMC). Taki cuctemun maoTb
CBOI BUHSITKOBI OCOBNMBOCTI, SIKi poOnaTh iX LikaBUMM 15 BUBYEHHS. Y LIEHTpI yBaru gaHoi ctatTti HykHin Jobpuubkui
CTaB, KM po3TalloBaHMi B HauioHansHOMY NpMpoaHOMY napKy «[ OMinbLUaHChKi NiCK» | € YacTUHOK BacewnHy pidku
CiBepcbkuii [loHeub. [aHa poboTa npucBsaYeHa NoegHaHHI0 ABOX METOAIB AOCHiAXeHHS cnepmaToreHedy. Cnoyartky
3a Jornomorow metoay dapOyBaHHs HiTpaToMm cpidbna Mu cnocTepirany BUCOKY BapiabenbHIiCTb MEeNOTUYHMX
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XPOMOCOMHMX NIACTUHOK Y CiM’siHMKax 25 gopocnux camuiB 3eneHux xab P. Esculentus (2n=26). Tinbkv1 oanH cameupb
maB 100% MOBHUX XPOMOCOMHMX MEWOTUYHMX NMACTUHOK i )XOAHOT aHeynnoigHoi. 3HavyHa KinbKicTb JOCNIOKYBaHNX
camuiB (21 3 24) npoayKyBana aHeynnoigHi XxpOMOCOMHI NnacTuHkKn (4-68% Big 3aranbHOI KinbkocTi). Lie moxe 6yTu
03HaKOH 3HWKEHHS iX hepTunbHOCTI abo B3arani Npu3BOAMTY 4O NOBHOI CTEPUNBLHOCTI. TaKoX MW HE 3apeecTpyBarnu
XKOAHOI MEeMOTUYHOI XPOMOCOMHOI MNacTUHKM Ans ABox 3 24 camui. [eski camui (8 3 24) HaBiTb npoaykysBanu
MEWOTUYHI XPOMOCOMHI NnacTuHkn 3 26 GisaneHTamu (To6TO0 Manu TeTpannoigHUX NONEePefHUKIB CTaTeBUX KNITUH).
Hani My BuMIplOBanu AOBXUHY CMepMaTo30ifiB, OTPMMaHKX 3i 3paskiB YpuUHanbHOI cnepmu, i MpoBoAWMM aHani3
MEeNOTUYHMX XPOMOCOM B CiM’'stHUKax Ta po3noAiny po3MipiB cnepmarto3oigiB ribpuais 3eneHux xab P. esculentus i3
bacenHy CiBepcbkoro [iHus, Wwob 3’acyBaTu, UM iCHYE 3B’A30K MidK LIMMM BOMa XapakTepucTmkamu. PisH1US B JOBXMHI
roniBok cnepmaro3oigiB M caMusaMK, SKi NPoAyKyBanu cepeHio Ta HU3bKY KinbKiCTb CepmaTo30ifiB, — He3HauyLa.
Ha ocHOBi AaHMX MenoTUYHMX NNACTUHOK YCiX caMuiB pO3nofinunu Ha m’ATb KaTeropii 3a AOMNOMOrol MeToay
rONOBHMX KOMMOHEHT. 3Ha4YHa pi3HMLSA B LOBXUHI roniBok cnepMaTo3oiaiB 6yna BusiBreHa B Mexax nepLuoi kateropii
(camui 3 nepeBaXHO MOBHMMW MEWOTUYHMMM nracTuHkamu). OTpuMMaHi AaHi nokasyloTb, LUO KOXEH cameupb i3
JocnigKysaHoi nonynsuii Mae cBOi yHikanbHi ocobnuBocTi. [psMoro 3B’A3Ky MiX pO3MipoM criepmaTos3oifiB Ta
0COoBNMBOCTAMU MENOTUYHUX XPOMOCOM i3 CiM’SIHUKIB BUSIBIIEHO He Byro.

KnrouoBi cnoBa: Pelophylax, cnepmamo3oidu, 2ibpud, xpomocoma, Melio3, criepMamozeHes.
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The trematodes of fish of the transboundary Aras Dam Reservoir
Y.V. Shakaraliyeva

In 2015-2018, in three localities representing the main ecological conditions of the Aras Dam Reservoir, 233 fishes of
19 species were studied by the method of complete helminthological dissection: Caspian roach — Rutilus caspicus,
Caspian asp — Leuciscus aspius, Kura gudgeon — Romanogobio persus, Aras khramulya — Capoeta sevangi, Chanari
barbel — Luciobarbus capito, Kura barbel — Barbus laserta, South Caucasian bleak — Alburnus hohenackeri, Kura
bleak — A. filippi, South Caspian spirlin — Alburnoides eichwaldi, bream — Abramis brama, golden carp — Carassius
gibelio, common carp — Cyprinus carpio, Angora loach — Oxynoemacheilus angorae, South Caucasian spined loach —
Cobitis satunini, catfish — Silurus glanis, mosquito fish — Gambusia affinis, zander — Sander lucioperca, round goby —
Neogobius melanstomus, and bighead goby — Ponticola gorlap. As a result, 20 trematode species of two orders, nine
families and 12 genera were found: Sanguinicola inermis, Bunodera luciopercae, Phyllodistomum elongatum,
Orientocreadium siluri, Allocreadium isoporum, A. markewitschi, A. transversale, Acanthocreadium araxicum,
Sphaerostomum bramae, Diplostomum chromatophorum, D. commutatum, D. helveticum, D. mergi, D. nordmanni,
D. paracaudum, D. spathaceum, Tylodelphys clavata, Posthodiplostomum cuticola, Ichthyocotylurus pileatus, and
Clinostomum complanatum. Of these, seven species were found in the fish intestine, and seven species in the lenses
of eyes. Other organs had one trematode species each. One species is a specific parasite of catfish, one is a parasite
of various predatory fish, seven species are parasites of cyprinid fish, and 11 species are parasites of fish of different
families. According to the flow rate and the development of aquatic vegetation, the Aras Dam Reservoir can be divided
into three parts. Eleven trematode species were found in the upper part, 17 species in the middle part, and 14 species
in the lower part. The species richness is facilitated by the slow current and aquatic vegetation development, which
attracts intermediate and definitive hosts - mollusks, crustaceans, fish, and birds. Among the trematodes found, nine
species are fish pathogens, and one species is dangerous to human health if released into the digestive tract.
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Introduction

The Aras Dam Reservoir is located on the border of two states — the Republic of Azerbaijan and the
Islamic Republic of Iran. It was created with the dam construction in 1971. The reservoir has a length of
52.0 km, a width of 6.1 km, a depth over 18.0 m, and a total displacement of 1150 million m*® (National Atlas
of the Republic of Azerbaijan, 2014). It is shared by the two countries for irrigation, commercial fisheries,
and hydroelectric power production. More than 20 fish species occur in the reservoir; many of them are of
economic importance (Kuliev, Mamedov, 2010; Mamedov, 2010). Although fish parasites are investigated
well in the internal water bodies of Azerbaijan (Mikailov, 1975; Mikailov, Ibragimov, 1980, etc.), the Aras
Dam Reservoir, which is of great fisheries and nature conservation importance, remained poorly studied.
Helminthological research was conducted only in 1973-1979 by N.B. Agayeva, who found two
trematodes: Orientocreadium siluri and Diplostomum chromatophorum (Agayeva, 1982). That was the
only information on the fish trematodes of the reservoir before our research. In this regard, we set a goal to
study the species composition and ecological characteristics of fish trematodes in the Aras Dam Reservoir.

Materials and methods

The material was collected in 2015-2018 in three areas that represent the main ecological features
of the Aras Dam Reservoir (Fig. 1). These areas differ in both hydrological conditions and hydrobionts
composition. The upper area lies northwest in the reservoir near the mouth of Aras River. Here the water
is the most turbid and its flow is clearly visible. It hosts a small number of fish-eating birds. The middle area
is the shallowest, here the water is clear and the current is almost imperceptible; its conditions are favorable
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for aquatic vegetation and for many aquatic birds, including fish-eaters. The third area is located in the
southeast of the reservoir, the water here is also clear, but the current is noticeable. The vegetation is
poorer and the number of fish-eating birds is lower than in the middle area. Moreover, it lies downstream
of the city of Nakhichevan, which contaminates its water with organic matter.
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Figure 1. Map of the Aras Dam Reservoir with the collecting localities.

Table 1. Species composition and the number of fishes examined in the Aras Dam Reservoir

Fish species names Number of
English Latin individuals
Caspian roach Rutilus caspicus (Yakovlev 1870) 15
Caspian asp Leuciscus aspius (Linnaeus 1758) 13
Kura gudgeon Romanogobio persus (Glnther 1899) 10
Aras khramulya Capoeta sevangi (Filippi, 1865) 12
Chanari barbel Luciobarbus capito (Glldenstadt 1773) 10
Kura barbel Barbus lacerta Heckel 1843 11
South Caucasian bleak Alburnus hohenackeri Kessler 1877 10
Kura bleak A.filippi Kessler, 1877 15
South Caspian spirlin Alburnoides eichwaldii (De Filippi 1863) 17
Bream Abramis brama (Linnaeus 1758) 15
Golden carp Carassius gibelio (Bloch, 1782) 10
Common carp Cyprinus carpio Linnaeus, 1758 11
Angora loach Oxynoemacheilus angorae (Steindachner 1897) 17
South Caucasian spined loach | Cobitis satunini Gladkov 1935 12
Catfish Silurus glanis Linnaeus, 1758 10
Mosquito fish Gambusia affinis (Baird et Girard, 1853) 14
Zander Sander lucioperca (Linnaeus, 1758) 10
Round goby Neogobius melanostomus (Pallas, 1814) 10
Bighead goby Ponticola gorlap (lljin 1949) 11
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We examined 233 fishes of 19 species by the method of full helminthological dissection
(Bychowskaya-Pavlowskaya, 1985; Pronina, Pronin, 2014) (table 1). All the trematodes found were
processed and identified according to the relevant research methods (Shigin, 1986; Sudarikov et al., 2002).

A list of trematode species is given below. Each species is provided with the fish host name,
localization in the fish body, prevailance (%) and intensity (number of individuals) of the infection in the
study period, and brief information on their biology.

Results
During our studies, 20 trematode species of 12 genera, nine families and two orders were registered
in the fish of the Aras Dam Reservoir.

Order SANGUINICOLIDA Skrjabin et Schulz, 1937
Family SANGUINICOLIDAE Graff, 1907
Sanguinicola inermis Plehn, 1905

Host: golden carp (20.0%); infection intensity: 2—4 specimens.

Localization: blood.

Parasitazes in the circulatory system of the fish of cyprinid family, the intermiduate hosts are mollusks
of the genera Limnaea and Bithynia (Kirk, Lewis,1993).

Order FASCIOLIDA Skrjabin et Schulz, 1937
Family BUNODERIDAE Nicoll, 1914
Bunodera luciopercae (Mueller, 1776)

Host: zander (30.0%); infection intensity: 1-14 specimens.

Localization: intestine.

Parasitizes in the intestines of pike perch, perch, pike, catfish and some other predatory fish; first
intermediate hosts are freshwater mollusks of the genus Sphaerium, second intermediate hosts are
crustaceans (Tyutin, 2001).

Family GORGODERIDAE Looss, 1899
Phyillodistomum elongatum Nybelin, 1926

Hosts: roach (26.6%) and chanari barbel (20.0%); infection intensity: 2—11 specimens.

Localization: ureters and urinary bladder.

Parasite of cyprinids’ ureters and urinary bladder; the first and the second intermediate hosts are
bivalve mollusks of the genera Sphaerium and Pisidium; juvenile fishes become infected by eating
cercariae that imitate their food objects, and the adults by eating mollusks containing metacercariae
(Zhokhov, 1987).

Family ORIENTOCREADIIDAE Skrjabin et Kowal, 1960
Orientocreadium siluri (Bychowsky et Dubinina, 1954)

Host: catfish (60,0%); infection intensity: 8-23 specimens.

Localization: intestine.

The life cycle has not been studied.

Family ALLOCREADIIDAE Looss, 1902
Allocreadium isoporum (Looss, 1894)

Hosts: Aras khramulya (8.3%) and Kura barbel (9.1%); infection intensity: 3—12 specimens.

Localization: intestine.

Parasitizes in the intestines of cyprinids, sometimes found in other fish, the first intermediate hosts
are mollusks of the genera Sphaerium and Pisidium, the second intermediate hosts are the larvae of insects
of the genus Ephemera (Ephemeroptera) (Moravec, 1992).

A.markewitschi Kowal, 1949

Hosts: roach (26.7%), asp (15.4%), Kura barbel (18.2%), South Caucasian bleak (20.0%), and Kura
bleak (20.0%); infection intensity: 2—9 specimens.

Localization: intestine.

A parasite of the intestine of fish of the cyprinid family (Manfredi et al., 2003).

A.transversale (Rudolphi, 1802)

Hosts: Aras khramulya (25.0%), chanari barbel (10.0%), golden carp (20.0%), common carp (9.1%),

and South Caucasian bleak (10,0%); infection intensity: 3—-19 specimens.
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Localization: intestine.

A parasite of the intestine of cyprinids, sometimes found in predatory fish of other families; first
intermediate hosts are mollusks gastropods, second intermediate hosts are various crustaceans (Koval,
1966; Mitenev, Shulman, 2010).

Acanthocreadium araxicum Mikailov, 1969

Host: chanari barbel (10.0%) and Kura barbel (9.1%); infection intensity: 1-3 specimens.

Localization: intestine.

The life cycle has not been studied.

Family OPECOELIDAE Ozaki, 1925
Sphaerostomum bramae Mueller, 1776

Hosts: asp (23.1%), Aras khramulya (16.7%), South Caucasian bleak (100%), bream (20,0%), and
common carp (18.2%); infection intensity: 3—-17 specimens.

Localization: intestine.

A parasite of the intestines of cyprinids, sometimes found in predatory fish of other families; first
intermediate host is a mollusk Bithynia tentaculata, second intermediate hosts are leeches (Koval,
Kashkovsky, 1970).

Family DIPLOSTOMATIDAE Poirier, 1886
Diplostomum chromatophorum (Brown, 1931)

Hosts: roach (33.3%), spirlin (17.6%), bream (6.7%), Angora loach (17.6%), South Caucasian spined
loach (25,0%), catfish (20,0%), mosquito fish (14.2%), zander (20.0%), round goby (30.0%), bighead goby
(27,3%); infection intensity: 1-53 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of eyes of the fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Sokolov et al., 2011).

D. commutatum (Diesing, 1850)

Hosts: spirlin (11.8%) and mosquito fish (21,4%); infection intensity: 1-13 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Barskaya et al., 2008).

D. helveticum (Dubois, 1923)

Hosts: Kura bleak (6.7%), common carp (27.3%), and zander (20.0%); infection intensity: 2-9
specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Lebedeva, 2008).

D. mergi Dubois, 1932

Hosts: Kura gudgeon (10.0%), spirlin (11.8%), golden carp (20.0%), and bighead goby (9,1%);
infection intensity: 3—10 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are ducks (Faltynkova et al., 2016; Haarder
et al., 2013).

D. nordmanni Shigin et Sharipov, 1986

Hosts: Kura gudgeon (30.0%) and Kura barbel (27.3%); infection intensity: 1-5 specimens.

Localization: lens ofthe eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families;; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Niewiadomska, Laskowski, 2002).

D. paracaudum lles, 1959

Hosts: Kura barbel (18,2%), bream (26,7%), golden carp (10,0%), common carp (9,1%), South
Caucasian spined loach (16,7%), catfish (20,0%), zander (10,0%), and round goby (10,0%); intensity of
infection was 2-53 specimens.
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Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Niewiadomska, Laskowski, 2002).

D. spathaceum (Rudolphi, 1819)

Hosts: asp (7,7%), Kura gudgeon (10,0%), Aras khramulya (16,7%), chanari barbel (30,0%),
common carp (18,2%), catfish (10,0%); infection intensity: 3—46 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Karvonen, 2012).

Tylodelphys clavata (Nordmann, 1832)

Hosts: roach (13,3%), asp (15,4%), South Caucasian bleak (30,0%), Kura bleak (13,3%), bream
(13,3%), golden carp (20,0%), common carp (36,4%), South Caucasian spined loach (8,3%), zander
(10,0%), bighead goby (18,2%); infection intensity: 2—18 specimens.

Localization: vitreous body of the eye.

Metacercariae parasitize in the vitreous body of the eyes of fish of the cyprinid family, sometimes
they are found in predatory fish of other families, the definitive hosts are the birds of the order Ciconiiformes
(Shendrik et al., 2015; Yakovleva et al., 2015).

Posthodiplostomum cuticola (Nordmann, 1832)

Hosts: asp (15,4%), bream (6,7%), golden carp (10,0%), common carp (27,3%), South Caucasian
spined loach (33,3%), zander (20,0%), bighead goby (18,2%); infection intensity: 2—23 specimens.

Localization: skin and muscles.

Metacercariae parasitize in the vitreous body of the eyes of various fish living in fresh waters, the
definitive hosts are the birds of the order Podicipediformes (Yakovleva et al., 2015).

Family STRIGEIDAE Railliet, 1919
Ichthyocotylurus pileatus (Rudolphi, 1802)

Host: spirlin (11.8%); infection intensity: 1-2 specimens.

Localization: swim bladder walls.

Metacercariae parasitize in the walls of the swim bladder of various freshwater fish, the first
intermediate hosts are gastropods, the definitive hosts are various fish-eating birds (Bykhovskaya-
Pavlovskaya, 1962).

Family CLINOSTOMATIDAE Liihe, 1901
Clinostomum complanatum (Rudolphi, 1819)

Hosts: Kura bleak (20.0%), bream (13.3%), golden carp (10.0%), common carp (18.2%), zander
(10.0%); infection intensity: 1-12 specimens.

Localization: muscles, under the skin and in the body cavity.

Metacercariae parasitize in the muscles, under the skin and in the body cavity of various freshwater
fish, the first intermediate hosts are the mollusks Limnaea stagnalis and Radix ovate, the definitive hosts
are herons, pelicans and cormorants (Lo et al., 1981).

Nine species of the trematodes listed above use fish only as definitive hosts, while 11 species use
them only as intermediate hosts. Seven species were localized in the fish intestines, and seven species in
the lenses of eyes. Other organs (blood, ureters and urinary bladder, vitreous body of the eye, walls of the
swim bladder, skin and muscles, under the skin and in the body cavity) hosted one trematode species each.

One trematode species is a specific catfish parasite, one species is a parasite of various predatory
fish, seven species are cyprinids parasites, and 11 species are parasites of fish of various families.
Diplostomum chromatophorum was found in 12 fish species, Tylodelphys clavata in 10 species,
Diplostomum paracaudum in eight species, Posthodiplostomum cuticola in seven species, Sphaerostomum
bramae in six species, Allocreadium markewitschi, A. transversale, Diplostomum spathaceum, and
Clinostomum complanatum in fivw species, Diplostomum mergi in four species, Diplostomum helveticum
in three species, Phyllodistomum elongatum, Allocreadium isoporum, Acanthocreadium araxicum,
Diplostomum commutatum, D. nordmanni, and Tylodelphys podicipina in two species, while Sanguinicola
inermis, Bunodera luciopercae, Psedosphaerostomum caudotestis, and Ichthyocotylurus pileatus in one
species only.
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The trematode fauna of golden and common carps was the richest: eight species. Zander hosted
seven trematode species, Kura bleak and bream six species. Asp, Aras khramulya, Kura barbel, and South
Caucasian spiny loach were invaded by five trematode species, roach, gudgeon, South Caucasian bleak,
South Caspian spirlin, and bighead goby by four species, chanari barbel and catfish by three species,
mosquito fish and round goby by two species, and Angora loach by one species.

Comparison of the trematode faunas of the three collecting localities in the reservoir showed that the
richest was the fauna of the middle area (17 species) (Table 2). This can be explained by the absence of
current and the rich vegetation that create favorable conditions for many mollusks — the intermediate hosts
of trematodes, which, in turn, attracts piscivorous birds, the definitive hosts of some fish trematodes. For
example, Diplostomum mergi was registed only in this area, since the ducks, its definitive hosts, inhabit
only the middle part of the reservoir. The relatively fast current and less developed vegetation of the
reservour’s upper part resulted in a lower abundance of mollusks and the lowest trematode species diversity
(11). Nevertheless, this area has a specialist trematode species — Acanthocreadium araxicum, a specific
parasite of barbel, which is a rheophilic fish. The lower area hosted 14 trematode species. A rare species
of the reservoir, Ichthyocotylurus pileatus, was recorded from this locality only.

Among the trematodes found, Diplostomum chromatophorum, D. commutatum, D. helveticum,
D. mergi, D. nordmanni, D. paracaudum, D. spathaceum, Tylodelphys clavata, and Posthodiplostomum
cuticola are agents of fish diseases (Golovina et al., 2003), Clinostomum complanatum is pathogenic for
humans if released into the digestive tract (Yamashita, 1938; Ibrahimov et al., 2010).

Table 2: Distribution of fish trematodes in different parts of the Aras Dam Reservoir

Trematode species Reser\{ow areas
Upper Middle Lower

Sanguinicola inermis + +
Bunodera luciopercae + +
Phyllodistomum elongatum + +
Orientocreadium siluri + + +
Allocreadium isoporum + +

A. markewitschi + +
A. transversale + +
Acanthocreadium araxicum +

Sphaerostomum bramae + + +
Diplostomum chromatophorum + + +
D. commutatum + +

D. helveticum + +

D. mergi +

D. nordmanni + +
D. paracaudum + +
D. spathaceum + + +
Tylodelphys clavata + +
Posthodiplostomum cuticola + + +
Ichthyocotylurus pileatus +
Clinostomum complanatum + +
Number of species 11 17 14

Conclusion

A helminthological study of 233 fishes of 19 species in the Aras Dam Reservoir revealed 20
trematode species of 12 genera, nine families, and two orders. Of these, nine species use fish only as a
definitive host, while 11 species use it only as an intermediate host. Seven trematode species were found
in the fish intestine, seven species in the lenses of the eyes. Other organs have one parasitic trematode
species each. One trematode species is a specific catfish parasite; one species is a parasite of various
predatory fish; seven species are cyprinids parasites, and 11 species are parasites of fish of several
families. In the three collecting localities of the reservoir, 11 species were found in the upper area, 17
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species in the middle area, and 14 species in the lower area. Among the trematodes found, nine species
are agents of fish diseases, and one species can be pathogenic for humans if released into the digestive
tract.
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TpemaToamn pnb TpaHCKOPAOHHOro ApaubKoro BogOCXoBMLULA
E.B. lWakapanieBa

Y 2015-2018 pp. y TpbOX Touykax Apalbkoro BOOOCXOBWLLA, LLO BigoOpaXkaroTb OCHOBHI €KOMOriyHi yMOBM L€l
BOAOVMM, METOOOM MOBHOTO reflbMiHTONOMNYHOrO PO3TUHY AocnigkeHo 233 ocobunn pmb, ski HanexaTtb Ao 19 Bugis:
Kacniicbka nnoTtea — Rutilus caspicus, kacnincbkumn xxepex — Leuciscus aspius, KypyuHCbKUi nickap — Romanogobio
persus, apaubka xpamyns — Capoeta sevangi, Bycad-vyaHap — Luciobarbus capito, KypuHcbkui Bycay — Barbus laserta,
3akaBKka3bka yknewika — Alburnus hohenackeri, kypuHcbka yknerika — A. filippi, cxinHa ©ucTtpsiika — Alburnoides
eichwaldi, naw — Abramis brama, cpibHuii kapack — Carassius gibelio, cazaH — Cyprinus carpio, aHropCbkuiA ronewb —
Oxynoemacheilus angorae, 3akaBkasbka wunoska — Cobitis satunini, com — Silurus glanis, rambysia 3BuyanHa —
Gambusia affinis, cynak — Sander lucioperca, 6u4ok kpyrnsik — Neogobius melanstomus, ronosaTtui 6uyok — Ponticola
gorlap. Y pe3ynbTaTi AocnimpxkeHb BuaBneHo 20 BuAiB TpemaToa, WO HanexaTb 40 ABOX psAiB, BOCbMU poauH 1a 12
pogiB: Sanguinicola inermis, Bunodera luciopercae, Phyllodistomum elongatum, Orientocreadium siluri, Allocreadium
isoporum, A. markewitschi, A. transversale, Acanthocreadium araxicum, Sphaerostomum bramae, Diplostomum
chromatophorum, D. commutatum, D. helveticum, D. mergi, D. nordmanni, D. paracaudum, D. spathaceum,
Tylodelphys clavata, Posthodiplostomum cuticola, Ichthyocotylurus pileatus, Clinostomum complanatum. 3 HUX oguH
BMA € cneumdivyHMM Napasnutom ComiB, OQMH — NapasnToOM Pi3HUX XMXKX pub, CiM BUAIB — napasntamm KoponoBux pmo,
a 11 Buais — napasutamu puob, WO HanexaTb A0 Pi3HUX POAMH. 3a LWBMAKICTIO Tevil Ta PO3BUTKON BOAHOI POCIIMHHOCTI
Apaubke BOAOCXOBMLLE MOXHA PO3AINUTU Ha TPW YacTUMHW. Y BEPXHi 4YacTuHi BusBneHo 11 BuaiB Tpemarog, y
cepegHin — 17 BuaiB, a B HWXKHIN — 14 Buaie. baratcTBy TpematogodayHu Cnpusie ynoBiflbHEHHS Teuil Ta pO3BMTOK
BOAHOI POCITMHHOCTI, LLIO NPUBabIIte MPOMIXKHMX Ta OCTAaTOYHUX Xa3siiB — MOMKOCKIB, pakonogibHux, pub, ntaxis. Cepen
BUSIBIIEHWX Tpemarto AeB'siTb BUAiB € 30yaHMKaMu xBopob pub, a oguH BUA, NpyU NonajaaHHi B TPaBHUI TPakT MOXe
CTaHOBUTU HeGe3neky 340pOB’t0 NIOANHN.

KntouoBi cnoBa: Apauske godocxosuwe, pubu, napazumu, 2efbMiHmu, mpemamoou.
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Bnnue TpuBanocTi ¢poTonepiony Ha GionoriyHi BNnacTuBoCTi 6akTepin rpynu
PGPR pusocdepu coi kynbTypHOi (Glycine max (L.) Merr.)
A.B. Mnywav, H

Y pob6oTi npencTtaBneHi pesynbTatu AocnimpkeHHs disionoro-6ioxiMiuHnx BractmBocTen Gaktepin rpynu PGPR,
BUAINEHNX i3 pusocdepm coi KynbTypHOi (Glycine max (L.) Merr.), BUpOLLEHOT 3a YMOB pi3HOi TpMBanocTi doTonepioay.
PocnuHHMM maTepianom y gocnigxeHHi cnyryBas kKopoTkogeHHu copT coi Clark, skuin nigaasanu Aii npupogHboro
posroro AHs (16 roguH — KOHTPOrMb) Ta KOpoTKoro AHg (9 roamH — gocnia). KopoTkuin AeHb CTBOpIOBanu BNpOAOBXK
TPbOX TWDKHIB LUMSXOM 3aT€MHEHHSI POCAWH CBITNOHENPOHMKHUMKU kamepamu 3 17.00 go 9.00 HacTynHoro AHs.
MonboBuWI oCNiA NPOBOAMIN Ha ekcnepuMeHTanbHIn AingHui kadeapu disionorii i Gioximii pocnuH Ta MikpoopraHiamis
XHY imeHi B.H. KapasiHa, sika po3TawioBaHa Ha TepuTopii 60TaHiuHOro cagy yHiBepcutety. Bigbip npob rpyHTy 3
pusocdepw coi npoBoaunu y dasy byToHisauii Ta BUAINSAnmM isonaty Ha as3oT-36igHeHOMy cepeaoBuLLi. [ocnimpkysanu
KynbTyparnbHi BNacTUBOCTI, Taki sik 3abapBneHHs 3a 'pamom, Mopdonorito KNiTUH, pyxnmuBiCTb, TUMN ONXaHHS, OKCMAA30-
Ta KaTanas3ono3uTMBHICTb, @ TakoX (idionoro-6ioxiMiyHi BMacTMBOCTI — 34aTHICTb 4O MPOTEONi3y Ta HiTpaTpeaykKuii.
BinbLuy pi3HOMaHITHICTb i30MSITiB 32 KyNbTypanbHUMU BAcTUBOCTAMM Byno BUSIBNEHO 3 pu3ocdepu Coi, Lo BUPOLLEHA
3a yMOB [OBroro AHs. BiporigHo, ue noB's3aHo 3 GinblUO IHTEHCUMBHICTIO BUAINEHHS KOpPEHEBMX eKcyaaTiB
(xemoatparytoumx hakTopiB) pocnMHamMuM Ha AOBrOMY [AHi, WO OOYMOBMNEHO PIi3HOK iHTEHCUBHICTIO MeTaboniyHmMx
npoueciB 3a Ppi3HOi TpuBanocTi doTonepiogy. Hambinbly KinbKiCTb i30NATIB 3 NPOTEOMITUYHOK aKTUBHICTIO
crnocTepiranu y 6akTepini 3a ymoB A40Broro gHs. MoXxnvBo, Usi BNacTMBICTb MOXE iCTOTHO BNAMBATU Ha MiHepanbHe
XVBMEHHS pOCnuH. Tak, aHani3 nitepaTypHUMX AaHUX NOKasaBs, WO CaMe Ha AOBromy AHi cnocrtepiraetbcs Ginblua
KinbkicTb Ginky B nuctkax coi. Lle moxe Gyt HacnigkoM iHTeHcudikauii XMBNEHHst a3oToM, Lo 3abe3nevyeTbcs
GakTepisMu, 3gaTHUMK 0O NpoTeonidy. 3a yMOB KOPOTKOrO OHsi criocTepiraeTbes GinbLua KinbkicTb i30nATiB, 30aTHUX
00 HiTpaTpeaykuii. 3HWKEHHs1 KINbKOCTi i30NATIB, 34aTHMX OO0 HiTpaTpeaykuii Ha OOBromy [AHi, MOXHa MOSICHUTU
MOXIMBOIO pernpecieto acuMINALnHOT HiTpaTpeaykTasn OinbLUOI KiNbKICTIO aMOHIlo, LLIO YTBOPIOETLCS NPy aMoHidikauii
OpraHiYHNX peyoBuH. Takmm YMHOM, ogepaHi pesynbTaTv A03BOMNSATL NPUNYCTUTK, WO TpMBanicTe doTonepiogy
MOXe BM3Ha4aTu isionoro-6ioxiMiyHi BMacTneBocCTi pu3ocdepHoi MikpobioTn y hoTonepioanyHO Yy TIMBUX POCIIUH.

KnrouoBi cnoBa: gpomonepiodusm, cosi (Glycine max (L.) Merr.), PGPR-6akmepii, MiHeparbHe ueneHHs, ¢hizionozo-
bioximiyHi enacmueocmi, puzocgepa.
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BeTtyn

doTonepiogMyHa peakuis — ogHa 3 rofloBHUX adanTUMBHUX BacTUBOCTEN pocnvH. BoHa BM3Ha4vae
MOLUMPEHICTb POCIIMH MO 30HaxX BMPOLLYBaAHHS, a TaKoX aganTUBHICTb Ta NPOAYKTUBHICTb. YyTnuBicTb 4O
doTonepioay y Coi AeTepMiHYeTbLCA CUCTEMOIO reHiB E-cepii (PKmypko Ta iH., 2017). MNoka3saHo, Lo edektu
LIMX reHiB Ha picT i pO3BUTOK COI 3a Pi3HOI TpMBaAnocTi poTonepioay peanisytTbCa onocepekoBaHo, Yepes
X yyacTb y perynsuii ByrnesogHoro obminy (>Kmypko Ta iH., 2017), ditoropmoHanbHoro cratycy (FOxHo,
Kmypko, 2014) Ta acuminsguinHmx npouecis (Yukhno, Zhmurko, 2021).

BogHouac, y perynsuii pocTy Ta po3BUTKY POCIMH BaroMy posb BidirpaloTb MiKpoopraHiamu rpynu
PGPR (plant growth promoting rhizobacteria), 0o dkux Hanexartb, 30kpema, i [JuasoTpodu
(lytvHcbka, 2006; Maheshwari et al., 2015). La perynsuis 34iNCHIOETbCS NpW B3aemMogii pocrvHu 3
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Influence of the photoperiod duration on the biological properties of PGPR-bacteria of the soybean rhizosphere ...

MikpoopraHiamamu. [lig 4Yac po3BWTKY TakMx B3aEMOBIOHOCMH BiAOyBaeTbCsA BMNMB 0OakTepin Ha
MeTaboMiYHUI CTaTyC POCIMHU LUMISIXOM iHTEeHcudikauii MiHepanbHOro XuBneHHs. Tak, Gakrepii rpynu
PGPR matoTb 3gaTHicTe o dikcadii as3oty (nop. Rhizobiales, p. Azospirillum sp., p. Azotobacter sp.),
Mobinisauii gocdaty (Paenibacillus polymyxa), kanito (p. Bacillus sp.), 3ani3a (p. Pseudomonas sp.) Ta iH.
Takox GakTtepil uiel rpynn 6epyTb yyacTb Yy TpaHcdopmauii OpraHiyHMX Ta HEOPraHiyHWX PeyvOoBUH,
NPOAYKTN SKNX BUKOPUCTOBYIOTLCH POCIIMHHMM OPraHi3aMOM Y npouecax XUTTEQIANbHOCTI. Tak, OgHUM i3
MexaHi3miB pocaTmobinisauii € BuaineHHsa docdaras Ta gitas, Wo BigwennowTs opTodocdaT-aHioHn
Big docdaTBMicHMX cnonyk. Bigomo, WO FpyHT € OCHOBHMM MicLeM TpaHcdopmalii as3oTy Bia
MORNeKynsipHOT chbopMU [0 aMOHiIto, HiTpaTiB, HITpUTIB. 3aBAdkM npouecam dikcauil a3oTy, amoHidikauil,
HiTpMdikauii Ta geHiTprdikauil, Lo 3abe3nevyeTbes XUTTELIANbHICTIO LMX MiKpOOpraHiamis, BigOyBaeTbCA
as3oTHe XumBernieHHs pocnuvH (Ahemad, Kibret, 2014; Hayat et al., 2012; Meena et al., 2016).

Kpim Toro, go rpynu PGPR BxogaTe GakTepii, AKMX HanexaTb 00 PiCTCTUMYIoYNX, 60 BOHW 3aaTHi
00 CUHTe3y fesiknx (hiTOropmMoHiB, L0 MOXYTb ByTy 3agisHi y perynsuii pocToBUX NPOLECIB Ta PO3BUTKY
pocnuH. Tak, npeactaBHukn p. Bacillus sp, Microbacterium sp, Methylophages sp., Agromyces sp.,
Paenibacillus sp., Agrobacterium sp., Pseudomonas sp., Pantoea sp., Rhizobium sp. i Bradyrhizobium sp.
3gaTHi oo cuHtesy IOK (Maheshwari et al., 2015), Azospirillum brasilense Ta Bradyrhizobium japonicum —
no cuHtesy ABK (Castillo et al.,, 2015) Tta |IOK-nogibHmnx pevoBuH (Camonnos, >Xmypko, 2014), a
npegcraBHukn p. Agrobacterium sp., Xanthomonas sp. Ta Klebsiella sp. — 0O CUHTE3y UUTOKIHIHIB
(Maheshwari et al., 2015). Takum 4nHom, cpisionoro-6ioximidHi Bnactnsocti PGPR 6Gakrepi € ogHumu 3
BMU3HaYanbHuX Yy YHKUIOHYBaHHI B3aemMogii «pOCNnHa-MiKpoopraHiam».

3aranom, JOCNiIKEHHIO B3aEMOBIAHOCHH MK POCIIMHOKO Ta MiKpoopraHiamamm npucesveHo baraTo
npaub, B SKMX BMBYanucs qisionoro-6ioximidHi, reHeTu4YHi, MOneKynsapHo-0ioNoriYHi MexaHi3mMmn Lmx
B3aemogin. [locnigaxeHo Takox BMMB PisHNX YMHHUKIB cepeaoBMLLA Ha B3AEMOAIK0 POCITIMHHOMO OpraHiamy
3 mikpoopraHiamamu (Armada et al., 2018). NpoTe, B niTepaTypi HeAOCTaTHLO AaHUX MPO BMNNUB Pi3HOT
TpuBanocTi doTonepiody Ha Ui B3aeMogii. Tinbkun y okpemux poboTax nokasaHa 3anexHictb hopMyBaHHS
i PyHKLiOHYBaHHsSI cMMBIOTMYHOIO anaparTy coi Big TpuBanocTi goTonepiogy (PKmypko Ta iH., 2009; Nonosa,
Kmypko, 2014). lNpoTe Taki AaHi MalTb BaromMe 3HA4YeHHsI ANS MOrfMOMEHHs iCHYIUYNX YSBMEHb MPO
B3aEMOfit0 POCNNHA-MIKpOOpraHiaMm, TOMy WO dhoTonepiod, nopsan 3 TemnepaTyporo, € BU3HAYaNbHUM Y
NPOAYKTUBHOCTI, AKOCTi YpOXKato Ta aganTUBHOCTI POCINH 4O YMHHMKIB A0BKINNA. Kpim Toro, AocnigkKeHHa
LbOro acrnekTy B3aemMofii pocnvHa-MikpoopraHiam CnpusituMe MnornmbeHHI0 ICHYUNX YSBMNEHHS LWOAO
BionoriyHoi Nnpupoaun hoTonepiogmamy poCrivH.

BuknageHe Bue 06ymMoBnoBano NpoBeAeHHs Halmx gocnimpkeHb. MeToto poboTn 6yno Bu3HaumTm
OCHOBHI @pigionoro-6ioximiyHi BnactusocTi 6akTepi, wo Hanexats Ao PGPR-rpynu, BuaineHux 3
pusocdepu coi, BUPOLLIEHOT 3a BMMBY Pi3HOI TpMBanocTi hoTonepioay.

MaTepian i meTOoau pocnigxeHHA

PocnuHHuli mamepian. Y pob6oTi O6yB BMKOpUCTaHui KopoTkogeHHu copT Clark (reHotmn —
e1E2E3E4e5E7) coi kynbTypHoi (Glycine max (L.) Merr.), wo niggasanu BNnvBy pi3Horo dpotonepioay.
HaciHHsa anst pocnigxkeHb 6yno oTpumMaHe 3 konekuii HauioHanbHOro LLeHTpY reHETUYHUX PECYPCIB POCIVH
YKpaiHu.

JuzalH docnidxeHHs. TlonbOBUI OocCnig NPOBOAMIM Ha €KCNepuMMEHTarnbHIN OinsgHui kadegpu
disionorii i Gioximii pocnuH Ta mikpoopraHiamis XHY imeHi B.H. KapasiHa, ska 3Haxogutbcst Ha TepuTopii
6oTaHiuHoro cany. Cianu BpyuHy Ha AinsHkax nnoweto 1 M2 y ABopasosiit noBTopHocTi. [Jo6pusa Ta
bakTepianbHi Nnpenapatu nig coto He BHocunu. lNicns cxofiB i 4O POPMyBaHHSI TPETHOIO CMNPaBXHBOIO
NMCTKa BCi POCIIMHM BMPOLLyBanu B yMOBax J4OBroro NpUpoAHOro AHs (16 roanH Ha WmpoTi M. XapkoBa —
50° n.w.) Ha dasi TpeTboro crnpaBXHbOro NMCTKa MOMNOBMHY POCIUH MigAaBanu BNAMBY KOPOTKOro 9-
roauHoro dpotonepiogy (mocnig), a Apyry noroBuHy MNPOAOBXyBanu BUpoOLLyBaTM Ha JoBromy 16-
roguHHomy doTonepiogi (koHTponk). KopoTknin dooTonepioq CTBOptoBanu LUTYYHO, 3aTEMHIOKYM POCINHA
CBITNIOHENPOHUKHUMW Kamepamu 3 17 4o 9 roanHn BNPOAOBX TPbOX TWXKHIB. [1icns NPUNMHEHHS TaKoro
BMMMBY POCNNHM OOCMIAHOrO BapiaHTy NPOAOBXKYBanu BMPOLLYBaTK Ha OBromy doTonepiogi.

pyHT 3 pusoccepu Binbupanu y casy GyToHisauii 3 rMBuHM 20-25 cM y ABOX NOBTOPEHHSX, i,
Bi4NOBIQHO, BUAINEHHNA GakTepin Ta NnoAgarnblle BU3HAYEHHS X BNACTUBOCTEN NPOBOAUIN Ha KOXHY Npody
r'pyHTy. [N BuaineHHs mikpobioTn o HaBaxku rpyHTy 10 r gogasanu 90 mn cTepunbHOi Boau, 360BTyBanm
npotarom 30 xB, iNbTpyBanu 4epes CTepuribHUN nanepoBuin inNbTp i 3 dinbTpaTy rotyBanu cepito
po3ssefeHs Big 10" go 10,
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3 meTo BUAiINeHHs AnasoTpodiB, KOXXHE PO3BEAEHHSI BUCIBaANM y ABOX aHamiTU4HMX MOBTOpax Ha
TBEpOOMY cepepfoBuLli [JobGepenHepa 3 KOHro 4epBOHUM: MakpoernemeHTu (r/n); KaHPO4 — 0,5;
MgSO4-7H20 - 0,2; NaCl — 0,1; CaClz — 0,2; Fe-EOTA (1,64% po3uunH) — 4 mn; s6nyyHa kucnota — 5
(nonepegHbo HenTpanizoBaHa KOH); mikpoenemeHtn (Mr/n): NazMoOas-2H20 — 2,00; MnSO4-H20 — 2,35;
HsBOs — 2,80; CuSO4-5H20 — 0,08; ZnS0O4-7H20 — 0,24; BitamiHun (mr/n): 6iotuH — 0,1; nipuaokcmH — 0,2.
Po3umH GioTuHy Ta koHro yepsoHoro (0,03%) ctepunidyBanu 3a gonomorot GakrepianbHoro ¢inbtpa
(Millex-GS, 0,22 mkm) Ta gogasanu y cTepurnbHe cepefoBulle nepes sukopuctaHHam. KiHuesuii pH=7,2
(BuHHukoBa u ap., 2011). IHky6auito npoBogunu npotarom 7 gid 3a temnepatypu 25 °C, nicna 4yoro y
KOXXHOMY aHaniTMyHomy nosTopi (Yawiui lMeTpi) Bu3Ha4Yanu MOpPAONOriyHi XapakTepUCTUKM KynbTyp i
3abapeneHHs 3a 'pamom ans BugineHHs ogHakoBux (BuHHukoBa u gp., 2011). OgHovacHO BM3Ha4anu
dopmy OakTepianbHuUX KniTuH. MOTIM NPOBOAWAM OOOYUCTKY TakKMX KyNbTyp METOLOM BUCHaXyHYOro
nociBy Ha cepefoBuLLi MaHHITHO-apixaKeBoro arapy (MOA) Takoro cknagy(r/n): ekctpakT gpikoxis — 1,0;
MaHHIT — 10,0; K2HPO4 — 0,5; MgSO4 — 0,2; NaCl — 0,1; arap — 20; kiHueBun pH=6,8 (Tennep v ap., 2004).

MopanbLwi gocnimKeHHs NPOBOAMIM 3 YACTUMM KyIbTypamu GakTepin.

BusHa4yeHHs pyxsueocmi npoBogMnn MeTOAO0M YKOMy B CTOBMYMK Hanispigkoro cepegosuwa MOA
(0,5%). OuiHoBanu xapakrep poCTy 3a YKOMNOM: 10 HEPYXOMUX BigHOCUNK Ti BakTepii, Lo pocnu 3a YKOroMm
6e3 NpoHNKHEHHS Aani y cepefoBuLLe.

BusHa4yeHHs muny duxaHHs. Jns BU3HAYEHHS BiAHOLLEHHS KyNbTYp 0O KUCHIO BUABNANN XapakTep
iX pycTy Ha piakoMy MaHHITHO-OPDKOKEBOMY cepefoBulli. Tak, KynbTypu 3 MOBEPXHEBMM POCTOM
BigHOCUNM OO0 aepoOiB, PIBHOMIpHMM — Mikpoaepodini, a 3 MPUAOHHMM POCTOM - OO aHaepobis
(JTaBbuHckas n gp., 2004).

BusHa4YeHHs okcuda30- ma Kama’so30103umusHocmi. [1ns BU3Ha4eHHs 30aTHOCTi 4O PO3LLENnSIeHHS
nepekncy BogHwo BukopuctoByBanum 3% H202. [ns uboro GakTepianbHy KynbTypy Ha neTtni nomiwanu y
Kpannio peakTuBy Ta CriocTepiranu yTBopeHHs Oynbbo4vok npotarom 2-5 c. lNMpu HasBHOCTI 6ynb6o4oK
KynbTypy BigHOCUNM [0 KaTanasono3uTtuBHOI. Bu3HaAYeHHS OKCMOAa3oMo3MTUBHOCTI MPOBOAMIM 3rigHO
iHCTPYKUii 3a [OnoOMOrol KOMepuiHux TecT-nonocok OXltest ans BusiBNeHHA ©OakTepianbHOl
umToxpomokcmaasm (BunHukosa n gp., 2011).

BusHayeHHs npomeonimu4yHux eracmusocmed. Lli BnacTMBOCTI 6aKkTepin BUSBNANM 3a iX 34aTHICTIO
po3pigxXyBaTu XenaTtuH. [Ins uboro KynbTypu BuUciBanu y cepegosulle HacTynHoro cknagy (r/n): NHaNOs
—-0,5; Kk2HPO4 — 1; KH2PO4 — 0,5; MgSO4 — 1; NaCl — 0,25; xenaTtnH — 60 (3BarnHues, 1991). Pesynbtatu
BpaxoByBanu Ha m'sTy o0y, WSAXOM BUSABMEHHS YyTBOPEHHS PiAKOi KOHCUCTEHLIT cepeoBuLla.

BusHayeHHs 30amHocmi 0o Himpampedykuii. Lo BnacTuBiCTb BUSBMANM 3a 4onomMoroto 1%-Horo
peaktuy ['pica Ha 10% ouToBin kucnoTi. BakTepii BuciBann Ha m’aco-nentonun arap (MIA) Ta iHkybyBanu
npu 37°C i oo6u. Micns uboro Ao KynbTypu gogasanu 10% KNOs, wo cnyrysas cyGeTtpaTom ans
DakTepianbHMX HiTpaTpeaykTa3. HakonuueHHs HITPUTIB BUSBNSANW peakTuBoM [pica 3a yTBOPEHHAM
YepBOHO-ManuHoBOro 3abapeneHHs (BuHHukoBa u ap, 2011).

CmamucmuyHult _aHani3. OTpMMaHi gaHHi aHanisyBanu 3a OOMOMOroK AUCMNEPCIMHOroO aHanisy,
BMKOPUCTOBYHOUM nNporpamy Statistica 10.0. 3HavyLLicTb BigMiHHOCTEN MiXK BapiaHTamMu 4ocnigy BU3Havanm
3a gonomoroto HIP npu p<0,05. B Tabnuui Ta Ha puCyHKY HaBedeHa Yy Bi4COTKax KinbkiCTb i30MATiB BiA
3aranbHOI KiflbKOCTi Y KOXXHOMY BapiaHTi (CepeaHi 3Ha4yeHHs Ta ix cTaHgapTHI NOXUBKK).

Pe3ynbTtaTtn Ta 06roBOpeHHs

Bigomo, WO iHTEHCMBHICTb BUAINEHHS Ta KiNbKICTb KOPEHEBUX eKCydaTiB POCIWH 3anexuTb Bif
mMeTaboniyHoro craTtycy, WO BM3HAYaETbCS, Y TOMY YMCIi, B3aEMOAIEI0 reHOTUMY POCINH 3 YMOBaMu
HaBKOMWLIHBLOIO cepedoBulia. Tak, 3a KOpPOTKOro Ta [JoBroro coTtonepiogqy B OpraHax pOCAvH
CMOCTepIraeTbCs pidHa iHTEHCMBHICTb HAKOMUYEHHS Ta BiATOKy acuminaTie (Lbibynbko, 1998). Y 38’A3ky 3
LUM HaaXOOKEHHS aCUMINATIB O KOPEHEBOT CUCTEMM TaKoX MOXe Bigpi3HATUCA. Came Lie Moxe BnivMBaTth
Ha IHTEHCMBHICTb BUAINEHHS, KINbKICTb Ta Pi3HOBUA KOPEHEBWUX eKcydaTiB, WO € xemoaTtparyunmm
daktopamn ana Oakrepin. Paniwe 6yno npunyLlieHo, WO Yy KOPOTKOOAEHHWX POCIMH, BUPOLLEHUX 3a
KOPOTKOrO [HS, KOpeHeBa CcucTemMa y MeHLWi Mipi 3abe3nedyeTbCsi acuMMinaTamu, HiK Yy POCIVH,
BMpoLleHux 3a gosroro aHsa (Monoea, XXmypko, 2014). OJoTpumytodnch Liei TOYKM 30py, BiporigHo, 3a
[OBroro AHs iHTEHCMBHICTb BUAINEHHSA KOPEHEBUX EKCyAaTiB Ta iX pisHoBMA BinbLui, Hi>XX 3@ KOPOTKOro OHA,
LLIO BMNMMBAE Ha iXHi xemoaTparytodi BNacTuBOCTi.

PesynbTatv Hawux AocnigiB nokasanu, Lo KifbKiCTb BUAINEHUX i30N4TiB, K Bigpi3HAOTHCS 3a
MOPOTUNOM, Yy KOPEHEBIN 30HI (pM3ocdepi) POCiuH, BUPOLLLEHUX Ha AOBroMy AHi Binbwe Ha 35%, HiX Y
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POCNUH, BUPOLLIEHUX Ha KopoTkoMy AHi. Cepepn BugineHux 6akrepini 3 pusocdepu coi, Wo niggasanu gii
KOpPOTKOro AHs, 55% — rpamno3nTMBHI, y TOM Yac SK 3a AOBroro AHsl 4O rpaMno3nMTUBHMX Hanexatb 91%
BuUaineHux isonatie (Tabnuusa). Bapto 3asHaumty, WO i30MSTM OTpMMyBanM Ha a3oT3bigHeHoMy
CepedoBULLi, WO MPUBENO [0 MEBHOI CENEeKTUBHOCTI BUAINEHHS Pi3HMX disionoriyHux rpyn. Tomy
nepeBaxaHHsl rpaMno3nTUBHMX BakTepin B KOHTpoMi Ta Jocnigi He MOXyTb OAHO3HAYHO CynepeynTu
niTepaTypHYM daHuM, LIO MOKa3ylTb AOMiHYBaHHs rpamHeraTMBHUX GakTepin y cknagi GioueHosy
pusoctepu coi (Wang et al., 2019; Diaz-Garza et al., 2020). CnocTtepiratloTbCs iCTOTHI BigMIHHOCTI i 3a
MopcponoriyHMuM  cknagom OaktepianbHuUx KNiTMH. Tak, 3a YyMOB [JOBroro [AHsa BugineHo 86%
nanuukonoaibHux 6akTepint Ta 14% KynacTux, y TOW Yac SK 3a yMOB KOPOTKoro AHs 60% Ta 40% BignosigHo.
PisHUTbCSA | KiNbKICTb GakTepiln, 34aTHUX OO0 PyXNMBOCTI. Tak, cepen TUX, O BUAINEHi 3 KOPEHEBOI 30HM
POCINNH Ha KOPOTKOMY [Hi, OO PyXnuBUX Hanexutb 55%, a 3a goBroro gHA — 27%. |3onaTtm ictoTHO
Pi3HUMNMCS 32 TUMOM OUXaHHSA 3anexHOo Bif TOro 3 KOPEHEBOI 30HM SIKMX POCIUH Oynu BugineHi. Tak, y
KOpEHEeBOi 30Hi pOCNMNH Ha KOPOTKOMY AHi BusABneHo 58% mikpoaepodinis Ta 42% aHaepobiB. Y Tow vac,
SIK i3 pu3ocdhepm coi, WO nigaaBany BNAMBY JOBroro AHs BuaineHo 13% mikpoaepodinis, 60% aHaepobis
Ta 27% aepobis.

BiAMIHHICTE MK KynbTypanbHUMW XapakTepuUcTUKaMWn i30MATIB 3 KOPEHEBOI 30HW POCHWH,
BUPOLLEHNX Ha AOBroMy i KOPOTKOMY LHi, MOXe OYTU YMHHUKOM Pi3HOrO piBHA TpaHcopMalii opraHiuHmx
Ta HeOpraHiYHUN CKNagoBUX I'PYHTY, WO BNAMBATMME HA MPOLIEC MiHEparbHOro XuBNeHHs. Buxopaum 3
LbOro, M1 BM3Ha4anm NpoTeoniTUYHI Ta HiTpaTpeayKytodi BacTMBOCTI i3onaTiB. Came BOHM BigobpaxaroTb
34aTHICTb A0 TpaHcdopmaLii a3oTy, BKMIOYEHOMO A0 OpraHiYHMX Ta HeopraHiyHmx cnonyk (PUCyHOK).

Tabnuusa. BnnuB TpuBanocTi cootonepioay Ha 6ionoriyHi BnactuBocTi 6akTepin pusoccepu
KOPOTKOAEHHOro copTy coi KynbTypHoi (Glycine max (L.) Merr.) Clark

Table. The effect of the photoperiod duration on biological features of rhizosphere bacteria of
soybean (Glycine max (L.) Merr.), short-day cultivar Clark

KynbTypanbHi BRacTueocTi KinbkicTb isonatiB (%) 3a TpmBanocTi goTonepiogy
16 roguH 9 roguH
dopma KniTH nanu4ykononioHa 86+4,3 60+9,3*
KOKM 1443,2 40+7,1*
lMo3uTnBHE 3abapBrieHHs 3a [pamom 91+1,70 55+2,95*
KaTanasonosuTuBHICTb 74+2,58 64+2,02*
OKcrMaa3ono3nTUBHICTb 21+1,47 20+1,08
PyxnuBicTtb 27+1,31 55+2,02*

aepobu 27+3,12 0,08+0,08*

[nxaHHs Mikpoaepoginu 13+1,78 58+1,78*
aHaepobu 60+1,58 42+1,55*

lNMpumimka: * — pi3HUUs Mixx eapiaHmamu icmomsa rpu p<0,05
Note: * — the difference between the variant is significant at p<0.05

OTpumaHi pe3ynbTaty nokasanu, Lo y pusocdepi pocnvH Ha AOBroMy AHi KinbKiCTb i30MATiB, SKi
BOJIOit0Tb MPOTEONITUYHOI aKTUBHICTIO, Ha 26% Oinblua 3a KinbKiCTb TakMX i30MSTIB Y KOPEHEBIA 30Hi
POCNNH Ha KOpOoTKOMY AHi (PucyHok). Bigomo, wo y rpyHTi BigbyBalTbCca npouecu TpaHcdopmalii
HeopraHiYHUX Ta OpraHiyHUX peyvyoBWH. Tak, npouecu amoHidikauii 3abe3neyyoTb NEPETBOPEHHS a30Ty,
WO MICTUTBCA B OpPraHiYHMX PEYOBMHAX, Y aMOHIW, SIKMA MOXE MOornMHaTUCh, sk OakTepiamu, Tak i
pocnuHoto. MNpouecy amoHidikauii 3abe3neyytoTbca DakTePIAMM LUNAXOM BUAINEHHS BEJTMKOrO CMEKTpy
rigponiTmyHux cbepmMeHTiB, 30Kkpema, npoteas T1a nentugas. Came BOHKM 3abe3nevyloTb NPOTEOMITUYHI
BNACTUBOCTI MikpoopraHiamiB. Buxogsum 3 uboro, 6aktepii 3 NpoTeoniTMyHMMM BrNacTUBOCTAMM MOXYTb
3abe3nevyBaT pocnvHM MiHeparnbHO POPMOLo a3oTy y BUMNSAi NH, -ioHy.

PaHiwe 6yno nokasaHo, Wo pocnuHu coi kynbTypHol (Glycine max (L.) Merr.), siki 6ynu BupoLLeHi 3a
NPUPOAHOro AOBroro AHs, Manu 6inbwnii BMICT Ginky B NMUCTKaX, HiXK BUPOLLEHI 3a KOPOTKOro AOHSA
He3anexHo Bif, iXHboro reHotuny (PaeBcbka, XXmypko, 2020). Lle moxe 3abesnevyBaTucb AekinbkoMa
MexaHisamamu. [lo-neplle, BiAOMO, WO B yMOBax [JOBroro AHSA HiTporeHasHa aKTUBHICTb KOpPEeHeBMX
B6ynbbo4ok coi Binblua, Hixk ymoBax kopoTkoro aHs (Monosa, XXmypko, 2014). BiporigHo, wo Ha gosromy
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OHi pocnuHy 3a6e3neyvyoTbCa a30TOM iHTEHCHMBHILLE, LLO MOXe Mpu3BoauTM A0 OiNbLIOro HaKOMMYEHHS
Oinky. [lpyrmm mMexaHiaMoM, Ha Hawy AyMKy, € 3abe3nevyeHHs poCivH a3oTOM Y BUMMSAI aMOHIN-ioHy, Lo
YTBOPMBCS B I'PYHTI BHACTiAOK NPOTEONITUYHMX BnacTuBocTen 6akrepin rpynn PGPR.

PesynbTatn Takox nokasanu, Lo KifnbKiCTb i301ATiB, 30aTHMX A0 BiAHOBMNEHHSA HITpaTiB, y pusocdepi
POCIUH, BUPOLLEHNX Ha KOPOTKOMY AHi cTaHoBuna 80%, a y pnsocdepi poCnunH, BUPOLLEHNX Ha OOBromy
[OHi BOHa Byna 3Ha4yHO MeHLwoto i ctaHoBuna 54% (PycyHok). BiaHOBNEHHS HITpaTiB € BaXXMBOKO NTAHKOH
iX TpaHcdopmauil y amMoHin (acuminduinHa HiTpaTpeaykuis) abo MonekynspHMn asoT (gucuminsuiiHa
HiTpaTpeaykuis). 3abe3neyyeTbcsa Uen npouec epMeEHTOM HITpaTpeayKTasow, akTUBHICTb SKOrO Mpu
acuUMInAUIvHIn HITpaTpeaykuii Moxe iHribyBaTuce amoHiem (Moreno-Vivian et al., 1999). Buxogsauwm 3 Toro,
LLIO NPOTEOoNITUYHA aKTUBHICTb NPU3BOAUTL A0 HAKOMWUYEHHS aMOHIl0, Lie Moxe ByTh MPUYUHOI TOro, Lo
KiNbKICTb i30NATIB, 34aTHUX A0 HiTpaTpeaykuil, BUAINeHnX 3a YyMOB [JOBroro OHA MeHLUa, HiXX 32 yMOoB
KOPOTKOrO OHSI.

AcuMinsauinHa HiTpaTpeaykuisa 6akTepin Mmoxe maty gisionoriyHe 3Ha4YeHHs ans pocnuH. Bigomo,
LLO POCNMHM 34aTHi NOrnmMHaTK a3oT Yy ABOX BIoONoriYHo AOCTYNHUX dopMax — HiTpaT-iOHYy Ta aMOHiN-ioHY.
lMornuMHaHHA aMOHil0 € MPOLEeCOM eHepro3aneXxHum. Y noganblioMy, LUASXOM MPSIMOro amMiHyBaHHS,
POCINNHM MOr0 akyMymTb y opraHivHi pevoBuHun (Hao et al., 2020). [lMormuHaHHA HiTpaT-ioHY
BigOyBaeTbCs 3a [OMOMOrol TPaHCMOpPTepiB, ane Ans BKIOYEHHs y meTaboniaMm, noro HeobxigHo
BiHOBUTM 0O aMOHito, L0 3abe3nevyeTbCca POCNMHHUMMI HiTpaTpeaykTasamm Ta notpebye GaraTto eHeprii
(Noguero, Lacombe, 2016). ToMy pOCNUHI BUrigHiLle MOrMMHAHHA @30Ty Y POPMi aMOHit0, SKUA MOXe
yTBOptoBaTUCS BakTepisMy BHACNIAOK acUMINALIAHOT HITpaTpedykuil, Wo BRAnMBae Ha iHTeHcudikauito
MiHEpPanbHOro XUBMEHHS.
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PucyHok. BnnuB TtpuBanocti dotonepiogy Ha KinbKicTb i30nATiB, 34aTHUX OO0 NpoTeonily Ta
HiTpaTpeaykKuii, y pusocdepi kopotkogeHHoro copty Clark coi kynbTypHoi (Glycine max (L.) Merr.)
Figure. The effect of the photoperiod duration on the number of isolates capable of proteolysis and
nitrate reduction in the rhizosphere of soybean (Glycine max (L.) Merr.), short-day cultivar Clark

lMpumimka: * — pi3HUUs Mixx eapiaHmamu icmomsa rpu p<0,05
Note: * — the difference between the variant is significant at p<0.05

Y3aranbHeHHs

Y pesynbTati Hawux JdocnimpkeHb Oyno BusiBneHa Oinblia pisHOMaHITHICTL i30MATIB 33
KynbTypanbHUMW BRacTUBOCTAMM, BUAINEHUX 3 pusoccepu COoi, BUPOLLEHOT Ha AOBroMy AHi, HDK Ha
KOpoTkOMY AHi. Moxnueo ue Moxe Oyt noB’sisaHO 3 OiNbLUOK IHTEHCUBHICTIO BUAINEHHSA KOPEHEBMX
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eKkcygaTiB Ha JOBroMy [Hi, WO € xemoartparytoummMm chaktopamu Anst 6akTepin pisHnx disionoriyHnx rpynmn.
PisHuin piBeHb KOpEeHeBMX ekcyaaTtiB Moxe OyTM 0OyMOBMEHWI Pi3HOK IHTEHCMBHICTIO MeTabomnivyHMX
NPOLIECIB Y POCIMH 3a Pi3HOI TpMBanocTi hoTonepiony.

Hanbinbly KinbKiCTb i30MATiB, 34aTHUX OO0 NPOTEeonidy BWAINEHO 3 pu3ocdepu pOCrnMH  Col,
BUPOLLEHUX 3a YMOB OOBroro AHg. BiporigHo, ue moxe BuU3Ha4yaTu 30iNbLUEHHS NOrMMHAHHSA aMOHINHOT
dopmm a3oTy, sika 6eanocepeHbO 3anydaeTbea 4o 6inkoBoro obmiHy. [Nob6ivHO NPO Lie MoXe CBIgYNTU TON
oakT, Lo 3a yMOB il A0Broro AHA Ginblie HakonmnyyeTbes Birnky B MUCTKaX COi, HiXXK B YMOBax KOPOTKOro
OHs.

Binblua KinbKicTb i30M1ATiB, 34aTHUX 0 HITpaTpeaykLuil, BUsiBfieHa y pusocdepi pocrvH, BUPOLLEHUX
3a KOPOTKOro AHs, HiX 3a gosroro. Bigomo, Lo aMoHin € penpecopoM acuMInsuUinHOl HiTpaTpeayKTasu.
Towmy, BiporigHo, Wwo y pu3ocdepi pocnvH Ha AOBrOMy [Hi 3@ MOCUNEHOI aMoHidikauii BigbyBaeTbcs
3MEHLLUEHHS acUMInALUIAHOT HITpaTpeayKLil, MPo Lo CBiAYMTL MEHLLA KifbKiCTb i30NATIB 3 TAKO 3aaTHICTIO.

Taknm 4vHOM ofepXaHi faHHi daloTb nigcTtaBy MpunycTUTH, WO TpuBanicTb ¢oTtonepiody, siK
BaroMmi 30BHILLHIN YMHHKK Nepebiry meTaboniamy pocrnvH, 3gaTtHa BU3Ha4yaTu iHTEHCUBHICTb i, MOXITUBO,
CKnapg, KopeHeBux BuAineHb. Big piBHS Uux npoueciB 3anexuTb Cknag MiKpoopraHiamie pusocdepun 3
pisHMMK  MopdponoriyHMMKn  Ta  dpisionoro-6ioximiyHumu - BnactmeocTsaMu.  Lli  BnactMBocTi  MOXyTb
ornocepefkoBaHO BMMBaTW HA MeTaboniyYHMIA cTaTyCc pOoCrMH. TakMm YnHOM, dpoTonepioanyHa peakuis
POCIVH NOB’A3aHa 3 NPOLLECOM B3aeMOZIiT POCNIMHA-MIKPOOpPraHi3m.

Pobomy sukoHaHO 8 pamkax npoekmy byHOameHmarsnbHo2o docrnidxeHHs1 MiHicmepcmea oceimu
ma Hayku YkpaiHu «Memodonozis docnidxeHHsi bionoeiyHoi npupodu ghomonepioduyHoi yymaugocmi
POC/UH 3@ BUKOPUCMAaHHS KOMIJIEKCHOI cucmeMu 2eHemuyHux, ¢bizionoaiyHux ma 6ioxXiMidYHUX
rlokasHukie», Homep depxxpeecmpauii 0121U111506.
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Influence of the photoperiod duration on the biological properties of PGPR-

bacteria of the soybean rhizosphere (Glycine max (L.) Merr.)
D.V. Hlushach, V.V. Zhmurko

Physiological and biochemical properties of the PGPR-bacteria isolated from the rhizosphere of the soybean (Glycine
max (L.) Merr), grown under different photoperiod duration were investigated. A short-day soybean cultivar Clark was
selected for the study; it was exposed to a long natural day (16 hours — control) and a short day (9 hours — test). The
short day was created by darkening the plants with light-tight chambers for three weeks from 5 p.m. to 9 a.m. the next
day. The field experiment was carried out at the experimental site of the Department of Physiology and Biochemistry
of Plants and Microorganisms of V.N. Karazin Kharkiv National University, located in the Botanical garden of the
University. Soil samples from the soybean rhizosphere were taken at the budding phase; the bacteria were isolated in
a nitrogen-depleted medium. We studied cultural characteristics of bacteria (Gram stain, bacterial morphology, mobility,
type of respiration, oxidase and catalase positivity) and their physiological and biochemical properties (the capability of
proteolysis and nitrate reduction). A greater variety of bacteria in terms of cultural properties was isolated from the
rhizosphere of soybean grown under long-day conditions. Probably, this is due to the higher intensity of root exudate
excretion (chemoattagative factors) during the long day which is caused by different metabolic intensities at various
photoperiod lengths. The highest number of isolates with proteolytic activity was observed in bacteria under long-day
conditions. This property is considered to have a significant impact on the mineral nutrition of plants. Analysis of
literature data showed that the higher amount of protein is accumulated in soybean leaves during the long day as a
result of intensification of nitrogen nutrition provided by bacteria capable of proteolysis. Under conditions of a short day,
a higher number of isolates capable of nitrate reduction was observed. A decrease in the number of isolates capable
of nitrate reduction under a long-day condition can be explained by the possible repression of assimilative nitrate
reductase by a large amount of ammonium formed during the ammonification of organic substances. Thus, the obtained
results suggest that the photoperiod duration can determine physiological and biochemical properties of the rhizosphere
microbiota of the plants sensitive to this factor.

Key words: photoperiod, soybeans (Glycine max (L.) Merr.), PGPR bacteria, mineral nutrition, physiological and
biochemical properties, rhizosphere.
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MaTtepianu oo cTBopeHHs1 perioHanbHoro naHawadTHoro napky «CmapargoBe

oxepeno» (XapkiBcbka obnacrtb, YKpaiHa)
T.A. AtemacoBa, A.A. Atemacos, C.I". Bitep, 10.I. FTamynsa, O.M. [lporeaneHko, H.lO. Non4yaHiHoBa,
O.B. NMpunyubkuin, O.l. CiHHa, B.B. TepexoBa

3 MeTO CTBOPEHHS perioHanbHOro naHAawadTHOro Napky Ha niBaHi XapKiBCbKOro panoHy XapkiBcbkoi obnacTi 6ynu
obcTexeHi oinsaHku HaripHux gibpos, 6opiB Ha Haa3annaeHiA Tepaci nisoro 6epera p. Yau, npunerni 4O HAX NyKK Ha
obox Oeperax, a Takox 3abonouyeHi AinaHku nogiB 6insa c. TepHoBa. Y UWINOMY NPOMOHYETLCA BKIOYMTUA A0
PerioHanbHoro nangwadtHOro napky «CmaparooBe [AXeperno» CiM AiNsHOK 3aranbHow nnoweto 6173,03 ra.
HocnigxeHi HaripHi aibposn, 60pn Hag3annaeHOI Tepacy Ta 3annasa p. YAM € enemMeHTaMmu TUnoBoro naHawadgTy
Cnobigcbkoi YkpaiHu. Y 3annaBi npeAcTaBneHi ykn 3Ha4HOT NOLL Ta BiNTbLUHSAKU Y BOMOTUX MPUTEPACHUX 3HMKEHHSIX,
cyxofinbHi Nykn, NpuypodeHi A0 y3nicb Ta nepenoriB. 3aranom Ha [ocnigXyBaHi TepuTopii npeactaBneHo 17
3HMKAKYMX NPUPOOHMX ocenuly 3 nepeniky bepHcbkoi KOHBeHUii. ®rnopa Ta pOCMWHHICTL € GaraTow 1 y uinomy
36epirae cknag, nputamaHHui ocenuiiam nisgeHHoro Jlicocteny JliBoG6epexHoi Ykpainu. OgHa pocnunHHa acolialis
3aHeceHa Jo 3eneHoi kHurm Ykpainu, Tpu — o Mepeniky piakiCHUX poCNMHHMX yrpynoBaHb XapkiBCcbkoi obnacTi. [1'atb
BUAIB CYOUHHUX POCNWH, OOMH BUA NanopoTen Ta oauH BUA rpubiB 3aHeceHi Ao YepBoHOI kHUrv Ykpainu, 14 Buais
pocnvH — Ao YepBoHOro cnucky XapkiBcbkoi obnacti. 3HanaeHo BiciM BMAIB TBapuH 3 €BPOMENCHKOro 4epBOHOMO
cnucky, 65 Bugie TBapuH 3 [ogatkiB 2 Ta 3 BepHCbKOI KOHBEHLIi, 3 HUX WICTb BUAIB 3 gogaTkiB 1 Ta 2 BOHHCBKOI
KOHBEHLT; 23 BUan TBapuH BKITOYEHi 40 YepBOHOI kKHUMM YKpaiiu, 19 BuaiB TBapyH BKasaHi y Nepeniky pigkicHux Buais
i Takux, WO NoTpebyroTb OXOPOHM y XapkiBCbkit obnacTi. BuaeneHo HOBI nokadii BugiB, WO NOTPeOyTb OXOPOHU Ha
perioHanbHOMY I 3aranbHOYKpaiHCbKOMY piBHi. 3Ha4YHMI BHECOK Y BiOpi3HOMaHITTS pobnaTh BUAM, LLO MeLUKalTb Ha
mexi apeaniB. Ha cyxoginbHux y3aniccax YopHoro nicy Gyna 3HavigeHa Hu3ka niBaeHHuX BuAais: G6oromon lpuc
nnsmuctuii (Iris polystictica) — gpyra 3Haxigka B XapkiBcbkii obnacTi, Ta naByku Marinarozelotes malkini W Ero
aphana — nepwi 3Haxigku. [1Ba Buan Xykie (Fissocatops westi Ta Scymniscus horioni) 3apeecTpoBaHi Brneplue B
YkpaiHi. Byno ouiHeHO cTyneHb 36epexxeHOCTi TPUPOLHMX YrpynoBaHb i AOLINBHICTb IXHLOTrO BKITIOYEHHS A0 Pi3HUX 30H
perioHanbHOro naHgwadgTHOro napky. PekomeHaoBaHi 6ioTexHiuHi 3axoam Anga NigTPMMKU NPUPOAHUX BIIAaCTUBOCTEN
pocnigpxkeHux bioueHo3siB.

KnrouoBi cnoBa: wmikobioma, pOCAUHHICMb, 4YIEHUCMOHORI, nmaxu, PIOKiCHIi ma 3a2poxeHi eudu, npPUPOOHO-
3anoegioHuti poHO, Cmapazdosa mepexa YkpaiHu.
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BeTtyn

PerioHanbHi nangwadTHI Napky € BiQHOCHO HOBOK KaTeropieto NpMpoao0OXOPOHHUX TEPUTOPIN, Lo
3akpinneri y 3akoHogaBcTBi (3akoH YkpaiHu [Mpo npupopHo-3anoBigHun doHa Ykpainu, 1992). BoHu €
yCTaHOBaMy MicLeBOoro abo perioHanbHOro 3HayeHHd, WO CTBOPKOKTBCSA 3 MeTol 36epexeHHs B
NPUPOOHOMY CTaHi TUNOBUX abo YHiKanbHUX NPUPOOHMX KOMMIEKCIB Ta 06'eKTiB, a Takoxk 3abesneveHHs
YMOB [OnS OpraHi3aoBaHOro BiAMNOYMHKY HaceneHHsd. MeTow CcTBOpeHHs PerioHanbHOro naHgwagTHOro
napky (mani — PJIM) «CmapargoBe mxkepeno» € 36epexeHHs CBOepigHOl NpUpoAHOi MicLEeBOCTi Y
nepegMicTti M. XapkoBa, B T.4. AiNAHOK HaripHux 4idpoe Ta 3annaeu npaeoi nputokn p. CiBepcbkuii JoHelb
— p. Yan. 3aBaaHH4, wo noknagatotecsa Ha PN nepenycim noB'si3aHi i3 BUKOHAHHAM pekpeaviiHuX
dYHKLUiN, OCKINbKX BiH pO3TaLLOBaHUA Y nepeaMicTi MicTa-MinbMoHHMKa. KpiM Toro, AinsHK1, NponoHOBaHi
0o BkntodeHHs y PJIM, Takox MicTATb HWM3KY pigkicHUX BuaiB dnopu, dayHu Ta mikobiotn. Teputopis
nponoHoBaHoro PJIMN yactkoBo BxoauTh Ao ob6'ekta CmapargoBoi mepexi Ykpaidm Ne 0000295, wo 6ys
BUAINEHUN Ha NigcTaBi HAsABHOCTI, 3a nonepeaHiMu AOCAIAXEHHAMM, BOCbMW BUAIB TBApWH Ta N'ATU BUAIB
POCNUH, 3aHeceHMX A0 YepBoHOI kHUMM YKpaiHu (3anyyeHHs..., 2017; Cxema po3miweHHs ..., 2021). Y
nicoeomy macuBi 6ina c. B. O3epsiHa 3HageHO MICLIe3pOCTaHHSA 3HMKAK4YOoro BUOY POCIUH 3 POAUHU
Byxaukosi (Ophidioglossaceae|) — Botrychium virginianum, wo € peniktosum Bugom (UkrBIN). Okpemi
06'ekTn npoekToBaHoro PJIM matoTh iCTOPMKO-KYNbTYPHY UiHHICTb (Lpamko n ap., 1977). BinbLwicTb LiHHUX
NPUPOAHMX yrpynoBaHb Ta BWAIB, WO TPanmnsiTbCA Ha AOCNiMXKyBaHin TepuTopii, MaloTb perioHanbHe
NPUPOOOOXOPOHHE 3HAYEHHS, YMM | 3yMOBMEHO BUBIP KaTeropii OXOPoHW — perioHanbHWUA NaHawadTHUA
napk.

Takum 4MHOM, MeTOK Hawoi poboTyn Byno OOCNIAUTU AiNSHKW, NEPCNEKTUBHI ANS BKMNIOYEHHS B
Mepexy NpUpOAOOXOPOHHUX TEPUTOPIN Ha NiBAHI Ta nNiBAEHHOMY 3axoAdi nepeaMicTa XapkoBa, OUiHUTK
30epeXeHiCTb MPUPOOHMX OCENWLL, HAasIBHICTb TWMMOBMX | PiAKICHUX BUAIB | 3anporoHyBaTU MexXi
perioHanbHOro naHAawadTHOro NapKy Ta kaTeropii 3anoBigaHHsA Ansa nNiaTpMMku GiopisHomaHITTS. Po3pobka
LbOro NPOEKTY CTara MOXNUBOK 3aBAsKU NiATpUMKM BnaroginHoro doHay «dpyXHA nigTpumka» Ta noro
avpektopkn A. Jlebigb 1 ocobucto — genytatkn Meped’saHebkoi OTI T.J1. OcbMak.

Micue pocnigxeHHs

Y XapkiBCbKOMY paKoHi XapKiBCbKOi 0bnacTi Oynu obCcTexeHi AinsHKM AibpoB MiXK HaceneHnumu
nyHkTamm babai Ta MNokoTunieka, niBHiYHiLWeE c. XopolleBo, 6ing cin Akoenieka (i3 cyxoqinbHUMK fyKamu,
WO npunsralTb OO0 HWX 3 niBHOYI), BepxHa Ta HwxkHa O3sepsHa (i3 cyxoginbHUMK nykamu), ypouuiue
«YopHun nic» (k8. 1-20, 22—60 Bacuwescekoro nicHnutea Ol «XKoBTHEBMIM nicrocny); AinsHku 6opie Ha
Hag3annasHin Tepaci nisoro 6epera p. Yau Ta npunerni 4o HUX NyKy npasBoro Ta nisoro 6epera p. Yau; a
Takox 3abonoyeHi ginsHku noais 6ins c. TepHoBa. 3aranom NponoHyeTbcs BkNOUMTM Ao PJITN cim ainsHok;
nnowa nponoHosaHoro PJIIM cknapatume 6173,03 ra (puc. 1. — kapTa).

MpoektoBaHnn  PJIM  nexmtb y  Mexax  XapKiBCbKOI  CXWIOBO-BMCOYMHHOI  obnacTi
CxigHoykpaiHcbkoro kpato JlicoctenoBoi 30HM CXigHOEBPOMENCHKOI pPiBHMHM 6ins niBOEHHOT MeXi
Jlicocteny Ha XapkiBcbkoMy [HINPOBCLKO-[JOHELbKOMY BOAOAINbHOMY MNaTo, sIKe TArHETbCA N0 TEPUTOPIi
obnacTi Big iT NiBHIYHWX 40 NiBAEHHUX MEX, 3HAYHO PO3LUMPIOKYXCE B NIBAEHHOMY i NIBHIYHOMY HamnpsiMKax.
JlaHawad T npeacTaBneHi NnepeBaXHO NiCOCTENOBUMU BUCOYNHHUMU Ta BUCOYMHHO-CXUITOBUMU, CUMNBHO
pO34YNieHOBaHMMM NECOBMMM i3  CipuMM  NICOBMMM Ta TEMHO-CIpMW  ONig30MEeHMMK  I'pyHTaMmu,
YyopHo3eMamu, i3 gibposamu (MapuHmy Ta iH, 2003; MakcumeHko Ta iH., 2016). 3a GioreorpacdivyHnm
panoHyBaHHAM JocrigKeHa Teputopia 3HaxoauTbca B Mexax CxigHoeBponencLKOI NpoBiHLii JlicoctenoBoi
30HK EBponericbko-Obcbkoi ninobnacti €sponeicbko-Cubipcekoi obnacTi Maneapktukn (Yapa, 1997).
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Puc. 1. PostawyBaHHA ginsiHok npoektoBaHoro PJIIIN «Cmapargose axeperno», XapKiBCbKUA paloH
XapkiBcbKoi obnacTi
Figure 1. Location of the segments of projected RLP ‘Smarahdove Dzherelo’, Kharkiv District,

Kharkiv Region

Marepianu i meTogm 360py

Y npoueci nigrotoeku Npoekty ctBopeHHs PIM «Cmapargose pkepeno» Oynu o0CTexXeHi ginsHku
niciB i NykiB, NPONOHOBaHi 40 BKMoYeHHA B [Mapk. Bubip metoaukm 36opy maTepiany Ta CnocTepexeHb
3anexas Big gocnigxysaHoi rpynu. [ig yac 3’acyBaHHsI CO30M0riYHOI LHHOCTI TepuTopii ocobnuey yBary
NpYAINany HasBHOCTI ocenuwy, i3 Pesontouii 4 BepHcbkoi koHBeHLUii (Revised Annex..., 2019), peecTpauism
PiOKICHUX | OXOPOHIOBAHWX BUAIB, BKMOYEHMX A0 YepBOHMX CMUCKIB Pi3HMX PIiBHIB, a TakoX BUAIB i
yrpynoBaHb, TUNoBuX Ans niegeHHoro Jlicocteny JliBobepexHoi YkpaiHu. Cepen nibpoB y nepuly vepry
obcTexxyBanu aingHk1 Bikom Big 90 pokiB i BULLE (3a TakcaLinHAM OMUMCOM).

Ons Bu3Ha4eHHs ocobnuBocTen 6ioTn npoektoBaHoro PJIM 6ynu BMKOpUCTaHi CNWCKWM BUAIB i
ocenuLL HaNBNMXKYMX NPUPOOOOXOPOHHNX TepUTopIn — ob'ekTa CmapargoBoi Mmepexi «onurHa pivkn Mox»
(BespogHoBa Ta iH., 2021) i HauioHaneHoro npmpogHoro napky «lominbliaHcbki ficn» (YyryiBcbkuin p-H,
okonuui c. Mangapwn, Koponoee, Ta iH.). ¥ FoMinbliaHCLKOMY NapKy NpoBeAeHi 6araTopidHi 4OCTiAKEHHSsI
rpmbis Ta rpubononidHux npotuctie (Prylutskyi et al., 2017); cbayHn Ta HaceneHHs nasykiB ([onyaHnHOBa,
2003), canpodpineHnx xykiB (bapteHeB, TepexoBa, 2006; TepexoBa, 2008), ntaxiB (ATtemacos,
Atemacosa, 2006).

KaptorpaciuHi matepiann 6yno po3pobneHo Ta 0OgOpMNEHO i3 3acToCcyBaHHsM 3acobiB
nporpamHoro 3abesneveHHs ArcGIS Desktop, wo y Tomy ymucni gano 3mory TOYHO BU3HAYMTU MNIIOLLY
okpemux ginsHok P yHKUiOHanbHWX 30H, 0COBMMBO LiHHMX NICOBUX AiNSHOK, NMOLLY TEPUTOPI NapKy
y MeXax pi3HUX TepuTopianbHUX rpomag.

MikoGioTa

36ip matepiany rpubis Ta rpndonogibHNX opraxiamis NPOBOAMIM MAPLUPYTHUM METOLOM Y TPaBHi —
yepBHi 2021 p. 3ibpaHi 3pa3ku onpauboByBanucs BignoBigHO 0o NpuiHATUX MeToauk (Mueller et al., 2004)
Ta Oynu iHcepoBaHi o repbapito kadenpu Mikonorii Ta ditoimyHonorii CWU(MYC). Takox O6ynu
onpauboBaHi 3pas3ku 3 repbapito CWU(MYC) Ta 3anmcy nonboBUX CMOCTEPEXEHb pubIB 3a nonepegHi
poku, Wwo Bynu 3pobneHi Ha TepuTopii npoekToBaHoro PIIT. BuaHayeHHs 3ibpaHoro martepiany npoBoannm
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Materials to the creation of the Regional Landscape Park ‘Smarahdove Dzherelo’ (Kharkiv Region, Ukraine)

3 BMKOPUCTaHHAM TuUM4YacoBux npenapatiB y 5% po3uuHi rigpokcuagy kanito. Hassum rpmbiB HaBedeHo
BigNoBigHO 00 HoMeHknaTypu 6a3n gaHmx Index Fungorum (Kirk, Cooper, 2021).

®driopa Ta PpOCIIUHHICTb

Y cTaTTio yBIAWNM MaTepianu 6araTtopiyHnX OOCnigpKeHb NPUPOAHOI POCIIMHHOCTI Ta doriopu, Lo
nposoaunuck nobnuay cc. Bacuwese, besntogieka, B okonuuax M. Mepeda Ta Ha iHWKX ginsHkax, LWwo
YBIAILLNM 0O TEPUTOPIT NAapKy, a TakoX MapLLPYTHO-PEKOrHOCLioBanbHi AOCNIAKEHHS 3 BECHU MO OCiHb 2021
poky. Onuc chnopu Ta pOCIMHHOCTI NPOBOAMBCS 3@ METOAMKOK, OMMCAHOK Y LOAEHHUKAX, PO3p0obneHnx
kadegpoto 6GoTaHikm Ta ekomnorii pocnuH BionoriyHoro chakynbTeTy XapkiBCbKOro HauioHanbHOro
yHiBepcuTeTy iMeHi B. H. Kapasina. Mpu onuci npobHuX AiNsHOK 3anucyBanu HoMep AiNsHK1, po3Mmip ii (ans
nicy 20 x 20 M2, ans TpaB’aHMx gitoueHosiB — 10 x 10 M2), penbed, eKCrnoauLito, MepTBUI NOKPUB, acMekKT,
YMOBM 3BOSIOXEHHS, BMIIMB TBApWH, OTOYEHHS, 3aranbHe MNpoekTHe NokputTa (%), 3iIMKHEHICTb KpOH
aepesHoro spycy. lNpu onvci AepeBHOro Apycy BkadyBamnu: BUAOBWUI CKag, SpycCiB, CepeaHio BMCOTY Ta
JdiameTp gepes. 3anvncyBanu cknag AepeBOCTOo, CTYNiHb 3iIMKHYTOCTI KpOH. BkadyBanu Bik Ta cTaH nmignicky
Ta nigpocTy, OCOOGNMBOCTI MOHOBMEHHSI. @ TaKOX OCOBUCTI CMOCTEPEXEHHS LWOAO CTaHy POCHVH,
MOHOBIEHHS YN YarapHUKOBOIO SpycCy.

Mpwn onuci TpaBoCTO BKasyBanu: BUOOBUIA CKMag, LWINbHICTb Ta 0COBGNMBOCTI PO3MILLEHHSA BUAIB,
XUTTEBICTb Ta iHWI 4OAATKOBI NOKa3HMKN HEOOXIOHI ANA BCTAHOBMNEHHS cTaHy chnopu Ta ocobnmeocTen ii
aHTPOMOreHHMx 3MiH. PigkiCHi Ta OXOpOHIOBaHi BMAM Ta ix yrpynoBaHHsa doTorpadyBannce Ans
BM3HAYeHHs reorpacdiyHnx koopanHar.

YneHucToHoOri

36ip naBykiB i kKOMax OyB NpoBedeHMI 3a CTaHOAPTHUMU METOOUKAMM: KOCIHHA €HTOMOJIOMNYHUM
CayKoOM, BCTAHOBIEHHS I'DYHTOBMX NACTOK, py4HUin 30ip.

Ans o6cTexeHHa 6ynu obpaHi Ny4YHO-CTENOBi Ta HanbinbL TUMOBI NiCOBI GIOTONM NPOEKTOBAHOIO
PIIM: yanicca, Bupybku, npocikv, nic nig nonorom. Ycboro 6yno 3aknageHo AeB’siTb MOHITOPUHIOBUX
OiNAHOK:

BesntogiBcbka AinsiHka napky

1. 3annaBHa nyka B okonuusx c. beantogiska, noyatk ninii nactok 49.8680 N, 36.23086 E

OsepsiHCcbKa gingHka, nic B okonumusax cin BepxHsa Ta HwkHa O3epsiHa

2. Bupy6bka 49.86278 N, 36.01944 E

3. npocika 49.8508 N, 36.02368 E

4. nig nonorom nicy 49.86333 N, 36.01972 E

AkoBniBcbka AinsiHka

5. octenHeHu cxun B okonuusix LLloeBkocTaHuii 49.83858 N, 26.08508 E

6. nic B okonuugx c. Axkosniska, yanicca 49.82472 N, 36.09833 E

7. nig nonorom nicy 49.825 N, 36.09917 E

Ypounie «HopHui Jlic»

8. yaniccs 49.83472 N, 36.18694 E

9. nig nonorom nicy 49.83472 N, 36.18806 E

Ha KoXHin MOHITOPMHIOBIV dinsHUi 6yno BucTaeneHo niHito 3 10 nacTok Ha BigcTaHi 10 m ogHa Big
ofgHoi. NMactkamu cnyryBanu nnacTukoBi cknaHkn ob'emom 300 mn, 3a KOHCepBYyody piguHy B3sSTUA 4%
dopmaniH. MNMacTtkmn cTosanu Big KiHUA TpaBHS 40 CEPEANHN NUMHSA Ta NepPeBIpaNncsa pas Ha Micsub. YCboro
Oyno sibpaHo 6nun3bko 3000 ek3emnnispiB cTaTeBO3PINMX NaBykiB Ta Ginbwe 5000 komax.

Ans ouiHkM dhayHICTUYHOrO cknagy YNeHUCTOHOMMX MPOEKTOBAHOIO NapKy KpiM pe3ynbTaTiB BNacHUX
36opiB 6ynu BpaxoBaHi nitepaTypHi gaxi (MonyannHoBa, 2009, Polchaninova, Prokopenko, 2013, 2017) Ta
BigomocTi 3 6a3u gaHux YkpblIH, akuio Bua MoxHa 6yno 3 BNeBHEHICTIO BU3HauMTK 3a poto. Cnvcku Buais
naBsykiB i kOMax HagaHi B Tabnuuax y fogaTtky. binbuwictb 3ibpaHoro maTtepiany 3 psagy XykiB Ta nigpsay
knonis Gyna BM3HayeHa OO BuAy, HEBeNuUKa KinbKicTb 0 poay. Tinbku Aeski npeAcTaBHUKM poauH
Carabidae Ta Staphylinidae Bu3HaueHi o poauHu.

[nsa 3’acyBaHHSA CTPYKTYpW YrpyrnoBaHb YNeHUCTOHOrMX Oynu BUAINeHi AOMIHaHTHI KOMNnekcu, 4o
SKNX BXOLMITN BUAM 3 YacTKok ocobuH noHag 5% (5,1-10% — gomiHaHT, noHag 10%— eBAOMIHAHT).

XpebeTHi TBapUHMU

OuiHKka BMAOBOro Cknagy Ta CTPYKTYpuW yrpynoBaHb NTaxiB NPOBOAWMNCE METOOOM MapLUpyTHOro
o6niky 6e3 obMexeHHs WupuHM OBMiKoBOI CMyrM 3 noAanbluMM pPOo34iNbHUM MepepaxyHKoMm 3a
iHTepBanamu BigaaneHocTi peecTpauii (Hayne, 1949; PaBkuH, 1967). CuctemaTtuka ntaxis HaBOAUTLCS 3a
Cnuckom ntaxis dpayHu csiTy (IOC WORLD BIRD LIST, 2021).
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Co3onoriyHuMn cTaTyc B1AiB BCTAHOBIEHWI 3a Nepenikom BUAiB pocnvH Ta rpmbiB, WO NignsaraiTb
0ocobnumBin OXOpoHi Ha TepuTopii XapkiBcbkoi obnacti (2018); MNepenikamu BUAiB POCNUH Ta TBaApWH, O
3aHocATbCA A0 YepBoHOi kHUrn Ykpainu (MNepenik BugiB pocnuH..., 2021, MNMepenik Buais TBapuH..., 2021),
€Bponencbkm YepBoHuM cnmnckom (European Red List..., 2021); JopaTtkamun I-lll BepHcbkoi koHBEHLT
(Convention..., 1979a), JopaTtkamu |, || BoHHCBKOI kKOHBeHLU,iT (Convention..., 1979b) Ta lMNMepenikom BuaiB
TBapWH, WO NiAnsranTb OXOPOHi Ha TepuTopil Xapkiscbkol obnacTi (Buam tBapuH..., 2018).

Pe3ynbTatn 1 06roBopeHHs

MikoGioTa

MikoGioTa NpoeKTOBaAHOro perioHanbHOro naHAawadgTHOro napky € TMNOBOK 418 NICOCTENOBOT 30HU
JliBoGepexoka YkpaiHn. Hanbinbw 6aratummn Ha B1auW € yrpynoBaHHsa rpnbis nnakopHux Adibpos. OcHoBHe
Pi3HOMaHITTS 30CepedXeHe y [fingHKkax 3 BenuKMM 3anacoM MepTBOI AepeBWHUM Ha pPi3HUMX cTadiax
OEeCTPYKLUi, WO, B yMOBax 0b6CTEXeHOT TepUTOpIi, NOB'A3aHi NnepeBaXHO 3 NiCOBUMU SpaMu.

B mexax nponoHoBaHoi O3epsHCbKOI LinsiHKM 0COoONnMBY LiHHICTL Ansa 36epexeHHs MikobioTn
CTaHOBMATb NIMCTSHI NicK y Apy, WO NepeTUHae QinsHKy y HanpsAMKy 3 3axogy Ha cxig (k. 147-148, 151—
153 Meped’'sHcbkoro nicHuuTea). Tam, cepepn iHwWux, Oyno BUSABMEHO Taki pigkicHi Buau rpubiB, fk
Gymnopus aquosus (Bull.) Antonin & Noordel., Sarcoscypha austriaca (Beck ex Sacc.) Boud., Pleurotus
calyptratus (Lindblad ex Fr.) Sacc., Mycena renati Quél. OcTtaHHi OBa BBaxalTbCA pigKICHAMN Y
MacliTabax €Bponu Ta € iHaMKaTopamu LiHHMX FINCTAHMKX NiCiB.

B mexax nponoHoBaHOI AKOBMIBCLKOI OiNsiHKM HanbinblLUe pi3HOMaHITTA rpubiB 3apeecTpoBaHo Y
npunernux Ao AonuHW p. PxaBumk kBapTanax nuctaHoro nicy (kB. 23—-26, 30-32 Meped’ssHCbKOro
nicHuuTea). Ha uin xe TepuTopii 3HaXoAMUTLCA €OUHE BiAOMe Yy XapkKiBCbKill obnacTi Micue3poCTaHHs
binonaByTMHHMKa Gynbbuctoro (Leucocortinarius bulbiger (Alb. & Schwein.) Singer, YepBoHa kHura
YKpaiHu), a Takox perioHanbHo pigkicHnx rpubis Mycena renati Quél., Hemimycena ignobilis Joss. ex Bon.

Ha 3annaBHMX Ta CyxodinbHUX Nykax y JONuWHI p. PxaBumk Gyno BuUSIBNEHO Taki pigkicHi ans
TepuTopii YKpaiHu Buan rpubie, sk Lepiota brunneoincarnata Chodat & C. Martin, Marasmius limosus
Quél., Hemimycena lactea (Pers.) Singer, Cyathus stercoreus (Schwein.) De Toni. Takox BigmiyeHe
BMCOKe PI3HOMaHITTS NnpeacTaBHUKIB poais Conocybe Ta Hebeloma.

Ha teputopii ginsHkn «YopHun nic» Bigomi nokanbHi Nonynsuii pigkicHUMX €Bponencbkux rpubie
Sarcoscypha austriaca (Beck ex Sacc.) Boud. Ta Urnula craterium (Schwein.) Fr. 1851, wo nos’dA3aHi 3
LUMPOKOMMCTAHOMICOBMMMN  AiNstHKaMy  3i nepeciyeHMM pernbedoMm Ta [JoCTaTHIM 3anacoMm MepTBOi
OEpEBMHMU, L0 NOKarni3oBaHi Ha cxunax Ta, 0cobnmBeo, y BEpXIiB’'ax NicoBux apiB (kB. 6—13, 32—-33, 41-45,
50, 59-60, 47—49 BacuLeBCbKOro NiCHULTBA).

[obpe 36epexeHi ny4Hi yrpynoBaHHsa B 3annasi p. Yau (beantogiBcbka finsHka) € xapakrepHumMm
npuknagamm T.3B. «rirpoopoBux nykiB», WO 30CEpekyloTb BUCOKE Pi3HOMaHITTA rpubiB 3 poauH
Hygrophoraceae Ta Entolomataceae Ta BBaxaroTbCa 0COHGNUBO LiHHUMK Ans 36epexeHHst ekocucteMmamm
y kpaiHax 3axigHoi Ta LleHTpanbHoi €Bponu. No3ask Li yrpynoBaHHs cKnaaucs nig BninBOM NMOMipHOro
CIHOKOCIHHSl, 30epexeHHs TpaauUiHOro rocnogapioBaHHS € BKpal BaXnMBMM AN NiATPUMAaHHS
Pi3HOMaHITTS MOB’A3aHUX 3 HUMU YrpyrnoBaHb rpubiB.

dnopa Ta pOCINUHHICTb

[i6poswu

3aBOskn pi3HOMaHITTIO MPUPOAHMX YMOB Ta OCOGNMBOCTAM JTOKanbHOIrOo KoedilieHTy 3BONMOXEHHS
Ha TepuTOpii Napka yTBOPUINOCh 3HaYHe PisHOMaHITTS A4iGpoBHUX KOMMMEKCIB. Jlicn Ha BogoAinax Hanexarb
0O TNy Cyxux Ta CyxyBaTWX KINeHOBO-NUMoBux Aibpo. (3a lNMorpebHsk, 1955); Ha aHi Ta no cxunax apyr
PO3MOBCIOAXKEHI CBiXi Ta BONOTi KNEHOBO-NMMOBI AiOpoBMK, B AKNX TpannsieTbest 6nmnabko 50 BMAaiB AepeBHUX
Ta YarapHuKOBUX Nopiga.

Cyxa pibposa: Quercetum cotinoso-milicosum (pictae), Q. coryloso-egonychosum (purpureo-
caeruleum), Q. coryloso-caricosum (rhizinae), Q. coryloso-caricosum (pilosae), Acereto-Tilieto-Quercetum
caricosum (pilosae), A.-T.-Q. Poosum (nemoralis), A.-T.-Q. Brachypodiosum (sylvaticae), Q. coryloso-
stellariosum, A.-T.-Q. Stellariosum, Q. coryloso-galiosum (odoratae); cBixa gidopoBa. Quercetum coryloso-
aegopodium, Acereto-Tilieto-Quercetum aegopodium, Q. coryloso-convallariosum, Q. coryloso-
dryopteriosum (filicis mas); Bonora gibposa: Fraxineto-Quercetum alliosum (ursinae), Populeto-Quercetum
alliosum (ursinae), Acereto-Tilieto-Quercetum urticosum; Acereto-Tilieto-Quercetum filipendulosum
(ulmare). TlocTinHnMmn ona cnopu JocnimkeHnx OibpoB y gepeBHoMy Sapyci € Quercus robur L., Acer
platanoides L., A. campestre L., A. tataricum L., Tilia cordata Mill., Fraxinus excelsior L., Populus tremula L.,
Ulmus glabra Huds.; y yarapHukoBomy — Corylus avellana L., Euonymus europaea L., E. verrucosa Scop.;
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y TpaB’ssHomy — Carex pilosa Scop., C. digitata L., Aegopodium podagraria L., Asarum europaeum L.,
Stellaria holostea L., Pulmonaria obscura Dumort., Lathyrus vernus L., Poa nemoralis L., Viola mirabilis L.,
Mercurialis perennis L., Anemone ranunculoides L., Corydalis solida (L.) Clairv., Geranium robertianum L.,
cepef HUX OxopoHtoBaHi Buaun Tulipa quercetorum Klokov & Zoz, Aconitum lasiostomum Rchb., a y 6inbLi
Bonorux micuax, Allium ursinum L.

3Ha4uHy YacTKky driopu cknagarTb POCNMHM Y3Nicb i ransiBuH, Taki sk Melampyrum nemorosum L.,
Lysimachia nummularia L., Hypericum perforatum L., Hypericum elegans Steph.), Heracleum sibiricum L.,
Agrimonia eupatoria L. Jly4Hi BUan TpannsawTbes piflle, ane TakoX A0CUTb pisHOMaHITHI: Prunella vulgaris
L., Plantago major L., Ajuga genevensis L., Securigera varia (L.) Lassen, Festuca pratensis Huds., Trifolium
pratense L., Vincetoxicum rossicum (Kleop.) Barbar. HasBHicTb BMAIB y3MiCb MOXHa MOACHUTU
PO3piMKEHUM AEPEBOCTAHOM Ha OKPEMUX AINSIHKaXx Nicy Ta HasiBHICTIO ransiBvH, BUPYOOK, NPOCIK, CTEXOK.
CaHitapHa py6ka nicy Befie 40 MOro OCBITNEHHSA | NOCTYNOBOroO 3aMilleHHS NMiCOBUX BUAIB NYYHUMN.

Bopwu.

Y cnopi 6opie [obpe NpocTeXyTLCA pUcK, NpUTamaHHi ctenoBuM Gopam, TO6TO B cknagi dnopu
TPaB'AHUCTUX POCIMH MOXHa 4acTo 3yCTPiTU POCMAMHM, WO HanexaTb A0 CTenoBoi dopmauii. 3a
nonepegHiMm daHumu ¢nopa 6opiB gocnigXyBaHOro panoHy ckragae npuvHanmHi 140 BuaiB BULLIMX
CYOVHHUX pocnuH. Mpu ubOMY AepeBHi Ta YarapHWKOBI BUAM MaloTb YXe HU3bKe Pi3HOMaHITTS, Lo B3arani
€ TMnoBMM Ans 6opis. Y I'PyHTOBOMY Sipyci Hamu Byno 3HangeHo NpuHanMHi 6 BMAIB MOXonogibHux Ta
Kifibka BUAiB OOMiHYHO4YMX enichiTHMX Ta enikcunbHUX nuwanHukie. Cepea CyanHHUX POCINH NepeBaxatTb
poauHn Asteraceae, Poaceae, Rosaceae, Lamiaceae, Caryophyllaceae, Liliaceae, Ranunculaceae,
Apiaceae, Violaceae, Crassulaceae, Campanulaceae, Euphorbiaceae, ski xapakTtepuayoTbCsi HE3HAYHUM
pisHOMaHITTAM. 3a (PITOLEHOTUYHMMM O3HaKaMW NepeBaxaloTb NICOBI Ta NyYHO-NICOBI BUAM 3i 3HAYHOIO
yyacTio byp’siHiB.

3a pesynbTatamv gocnigkeHb, NpoBeaeHuX Y nonepenHi poku, MIiTOLEHOTUYHUIA CKrag COCHOBUX
niciB penpe3eHTye CKNagHUM KOMMNIEKC YrpynoBaHb, 40 AKUX BXOASATb doparMeHTH acouiain cyxoro 6opy,
Bosororo 6opy, cybopi Ta 6epe3oB0O-0CUKOBUX KOJIKIB HABKOMO JlicoBux 6oniT. Hanwwuple npeacraBneHi
Pinetum caricosum (cocHsik ocokoBumn), P. calamagrostidetosum (COCHSAK KYHUYHUKOBWUI), P. graminoso-
herbosum (COCHsIK pi3HOTpaBHO-3NakoBUA) | P. graminosum (COCHsSIK 3nakoBun). Y BOJOrMX
MicLie3pocTaHHsX bopmytoTbest cybopi: cixka cybip Q.-P. calamagrostidetoso-caricosum (cocHsik ay6oBo-
OCOKOBO-KYHWUYHMKOBWUI). Y UINOMYy CTpykTypa Ta BuOoBMA ckrag OopiB OnM3bki OO NpUPOOHUX.
CniBBigHOLWEHHA OOMIHAHTIB MOBHICTIO BigMNoOBigae ymoBam cepefoBulla, Lo 3abe3nedye GionoridHy
CTIRKICTb | HOpManbHWI Xig Npouecy iXHbOro BiATBOPEHHS 6e3 3MiHu nopia.

JTykn.

CyxoginbHi nykn Ha Tepwutopii npoektoBaHoro PJIM npeactaBneHi nepeBaHO MO y3arniccax Ta
nepenorax. 3aranom gnopa xapakrepusyeTbCsl BUCOKMM Pi3HOMAHITTSIM, TYT 3pOCTaloTb NpuHaimMHi 150
BUAIB BULLMX CYOMHHUX POCIUH, cepepq SKUX € K TUMOBI, LUMPOKO PO3MNOBCIOMAXKEHI B PErioHi BUAN, Tak i
PiaKiCHI 1 OXOpOHIOBaHi. POCNNHHI yrpynoBaHHA MatTb BUCOKY LUiMbHICTL Tpas’aHoro nokpusy (4o 90%).
MNpoBigHnMK poanHamu BUCTynatoTb Asteraceae, Fabaceae, Poaceae Ta Lamiaceae, iHWI poavHu
npeacTaBneHi MEHLO KinbKicTio BUAiB. Taki nponopuil dropn npuTamaHHi NPUPOAHUM CyXOLiNbHUM
nykam, wo gobpe 36epernncsa Ta mMaltTb HE3HAYHWUIA CTYMiHb aHTPOMOreHHOi TpaHcdopMauii. TunoBMMM
Buaamun BusiBunucb Berteroa incana L., Campanula rapunculoides L., Carduus acanthoides L., Carex
pilosa, C. vulpine L., Centaurea jacea L., Cichorium intybus L., Dactylis glomerata L., Elytrigia repens (L.)
P.Beauv., Eryngium planum L., Galium boreale L., G. verum L., Gypsophila muralis (L.) Ikonn., Lathyrus
tuberosus L., Lavatera thuringiaca L., Lotus ucrainicus Klokov., Medicago romanica Prodan, Melandrium
album (Mill.) Garcke., Origanum vulgare Klokov., Plantago lanceolata L.; Salvia nemorosa L. Aggr.,
Senecio borysthenicus (DC.) Andrz. ex Czern., Silaum silaus (L.) Schinz & Thell., Stenactis annua (L.)
Cass., Tanacetum vulgare (L.) Bernh., Taraxacum officinale Wigg. aggr., Trifolium arvense L., T. pratense,
Vicia cracca L., Verbascum nigrum L., V. thapsus L. Ha gesiknx ginsHkax Ha 4YopHO3eMax MOXHa 3HanTu
CyTO cTenoBi BUAW, Taki sk Stipa capillata L., S. tirsa Stev., Anemone sylvestris L., Ranunculus illyricus L.

Cepep pigkicHux BuaiB cyxofinbHUX nykis Tpanngawtbca Hyacinthella leucophaea (K. Koch) Schur,
Filipendula vulgaris Moench, Salvia pratensis L., S. nutans L.

3annasu

dropa 3annaB gyxe pi3HOMaHITHa Ta cTpokaTa. 3a ekonoro-6iofnoriYyHNM CKragom yrpynoBaHb i
TMNOM MiCLE3POCTaHHS AOCNIIKEHi NMyKW Hanexanu 4o TPbOoX TUMIB: ocTenHeHi (Prata stepposa), cnpaBxHi
(Prata genuina) i bonotucti (Prata paludosa).
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OcTenHeHi nyku1 — ApibBHOOCOKOBI Ta ApiOHO3MaKoBI — 3aMMaloTh NIABULLEHI AINAHKN, WO Maxe He
3anmBaloTbCA Nig Yac BeCHAHWX noBeHeWn. [lpeAcTaBrneHi nepesaxHO ¢opmauiamm 3 JOMIHYBaHHAM
Festuca valesiaca Schleich. ex Gaudin, Poa angustifolia L., Carex praecox Jacq., Koeleria delavignei
Czern. ex Domin, Agrostis vinealis Schreb., Calamagrostis epigejos (L.) Roth, Trifolium montana L..
BukopuCTOBYIOTBECS K CIHOXaTI Ta nacosuLia.

CnpaexHi nyku, abo pisHOTpaBHO-KOPEHEBULLHO-3MAKOBI, 3pOoCTalTb Ha [06pe cdopmoBaHMX
r'pyHTax B ymoBax cepefHbOoro 3BOMOXeHHs. TyT HanbinbL nowmnpeHi dpopmadii 3 AOMiHyBaHHAM Festuca
pratensis Huds., Elytrigia repens (L.), Poa pratensis L., Trifolium pratensis L., a doopmauii 3 AOMiHYBaHHAM
Alopecurus pratensis Poir., Agrostis gigantea Roth, Trifolium repens L. Ta iHWKUX TUNOBUX ANS LMX
yrpynoBaHb BMAIB 3a1Mal0Tb HE3HAYHI NNOLL.

Takox no 3annaBax LUMPOKO PO3MOBCoAXKeHI BONOTUCTI yrpynoBaHHA 3 nepeBaxaHHsM Poa palustris
L., Agrostis stolonifera L., Glyceria maxima (Hartm.) Holmb., Carex acuta L., C. riparia Curt., Scirpus
sylvaticus L., Beckmannia eruciformis (L.) Host. Pigwe TpannsatoTbca AinsHkm 3 hopmauiamu Carex vulpine
L., C. nigrae (L.) Reichard, Agrostis canina L. Y HeBENUKNX MOHWKEHHSAX 3 TUMYACOBUM 3aTOMMEHHSIM
MOXYTb PO3BMBATUCS YrpynoBaHHA 3 goMiHyBaHHaM Oenanthe aquatica (L.) Poir., Iris pseudoacorus L.,
Symphytum officinale L. i pesiknx iHWWX rirpodiTis.

Y HanbinbL 3BOMIOXKEHNX MiCUAX 3 MOCTIMHUM HaAMIPHUM 3BOJTOKEHHAM (POPMYHOTbCA TpaB'siHi abo
TpaB'sAHO-0coKOBiI ©bonoTa. TyT 3BuMyanHuMmn € dopmalii yarapHukoBux Bepb (Salix cinerea L., S. triandra
L. Ta iH.) i BonoTHoro BucokoTpae'a 3 Phragmites australis (Cav.) Trin. ex Steud., Typha latifolia L., T.
angustifolia L., Acorus calamus L., Glyceria maxima (Hartm.) Holmb., Carex riparia Curt., C. acutiformis
Ehrh.

Cepe[ pioKiCHUX 1 OXOPOHIOBAHMUX BUAIB 3annas crif 3a3HayuTu NpeacTaBHUKIB 303yIEeHUEeBUX —
Dactylorhiza incarnata (L.) Soy s.l., Anacamptis coriophora (L.) R.M. Bateman, Pridgeon et M.W. Chase
s.l., A. palustris (Jacq.) R.M. Bateman, Pridgeon et M.W. Chase Ta nininHnx — Fritillaria meleagroides
Patrinex Schult. et Schult.f. Takox TyT MoxHa 3ycTpiTu pigkicHi B perioHi Buaw Inula helenium L. i Veratrum
lobelianum Bernh.

Boponmu.

Ha TepuTopii gocnimkeHHs BOOOTOKM MEepeBaHO MaloTb HEBENWKY LUMPUHY pycria Ta [OBOfi
MOBINbHY Teuitlo. Bula BogHa poCnMHHICTb B3OOBX 6eperoBoi cMyrn nepeBakHO NMpefcTaBrieHa TakuMmm
yrpynoBaHHamun: Potametum crispi, P. perfoliatum, P. pectinati. [JoBoni TUNOBUMMW € YrpyrnoBaHHSsI
Myriophyllum verticillatum, Ceratophyllum demersum, Nuphar lutea, Nymphaeata albae, Lemnetum
minoris. lo HanbinbLw nowmpeHnx Bugie Hanexatb Ceratophyllum submersum L., Salvinia natans (L.) All.,
Najas marina L., Hydrocharis morsus-rana L. IMpnbepexHo-BOAHa POCITMHHICTL LUMPOKO PO3MOBCHOKEHA
no Geperax, siKi MalTb MOMOrMA CXWM, a B3AOBX KPyTUX GeperiB npakTuyHO BiACYTHSA. HanvacTiwe
TpannsaTbea yrpynoBaHHa Caricetum ripariae, Scirpetum lacustris, Phragmitetum communis, Typhetum
angustifoliae, Typhetum latifoliae, Butomo-Alismatetum plantagini aquaticae Aceretum calami. 1o TunoBmx
BMAIB cnif BigHecTn Potamogeton pectinatus (L.) Borner, P. perfoliatus L., Iris pseudacorus L., Sagittaria
sagittifolia L., Butomus umbellatus L., Phragmites australis L., Typha latifolia L., Glyceria fluitans (L.) R.Br.
Cepep GinbLu pigkicHUX BUAIB BUSIBNEHI MOOOUHOKI €K3eMNNSAPY Ta HEBENWKI ckynyeHHst Sium latifolium L.,
Bidens cernua L., Bolboschoenus maritimus (L.) Palla, Agrostis stolonifera L., Eleocharis palustris (L.)
Roem. & Schult., Scirpus tabernaemontani (C.C.Gmel.) Palla, Stachys palustris L., Solanum dulcamara L.,
Siella erecta (Huds.) Pimenov, Archangelica officinalis (Moench) Hoffm., Ranunculus sceleratus L. Ta
OxopoHtoBaHi Buan Caltha palustris L., Nymphaea alba L.

dnopa Bogonm Ta ixHix GeperieB € TMnoBow Ans JliBobepexHoro Jlicocteny Ta Mae BUCOKe
hNopUCTUYHE PiI3HOMAHITTA. Y LinoMy 3annaBsHi yrpynoBaHHs nepebyBaloTb y 3a[40BiNIbHOMY CTaHi, NpoTe
Ha OKpeMUX AiNsiHKax CnocTepiraeTbCs Aerpagadis, nepeBaXKHO BHACNIAOK MACOBULLIHOTO NEPEeBAHTAXEHHS
abo BigcyTHOCTI gornsay Npw iHTEHCUBHOMY BUKOPWUCTaHHI.

TBapuHHUK CBIT

YneHUcTOHOTI

MaByku

Ha obcTtexeHux ginsHkax nnaHoBaHoro PJIM 6yno BusiBneHo 140 BugiB naBykiB 3 22 poauH
(OopaTok, Tabn. 4). 3 Hux Tpu BMAM € HoBuUMU Anisa JliBoGepexHoro Jlicocteny i, B ToMy 4uchi, ans
XapkiBcbKoi obnacTi. Araniella opistographa (pogunHa Araneidae) xo4 i po3noBctogXeHun Big, €Bponu o
LleHTpanbHoi A3ii, ane TpannseTbCcsa NokanbHO 1 BBaxaeTbcd pigkicHnm (Nentwig et al., 2021). B YkpaiHi
Luen Bua 3apeecTpoBaHMi y 3axigHux obnactax, B Kpumy Ta B XepCoHcbkii obnacti. Melukae Ha Tpasi,
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yarapHukax i gepeBax. Y Mexax napky 3HangeHui Ha nykax besntogiscbkol ainsHku. Ero aphana,
(Mimetidae) Takox € pigkicHMM, Hacensie cyxi TpaB’sHi 6ioTonu Big 3axigHoi €Bponu Ao LleHTpanbHoi Asii.
MooawnHoki 3Haxigku Bigomi B Monicci Ta NpaBobepexHomy JlicocTeny B cyxux 4obpe OCBITNEHNX TpaB aHNX
bioTonax. ¥ mexax napky 3apeeCcTpOBaHUIM Ha Yy3MicCi, WO MeXye 3 nonem, Ha ainaHui «HopHun nic». Y
ToMy X OioToni gyxe HecnopiBaHow BusBMNAcs 3Haxigka Marinorozelotes malkini. Ls Touka €
HaMMiBHIYHILLOK peecTpalieto Buay, paHille BiaomMa Mexa Moro apeany npoxoamna no nisHodi [JoHeubkol
Ta niBHiYHOMYy cxogay JlyraHcekoi obnacti. Ha niBgHi YkpaiHun BUA A0BONI YUCTIEHHWI | TPanNAETbCs B Pi3HUX
bioTonax, a y MiBHIYHIN YacTWHi apeany nNpUTaMaHHUA CTEMOBUM YrpyrnoBaHHAM Ha MMIMHUCTMX Ta
kpenasaHux cxunax (Polchaninova, Prokopenko, 2013, 2017).

Ho pigkicHux BugiB, Wo Bxe Oynu BusiBrieHi B XapkiBCbkii 06nacTi, HaneXxutb MNaByK-BOBK
(Lycosidae) Pardosa maisa — pgpyra 3Haxigka B obnacTi, TpeTs B YKpaiHi Ta 4eTBepTa Ha
CxigHoeBponewcbkin piBHUHI (Polchaninova, 2019). BiH TpannseTbca Ha nykax NOMipHOI BOMOrocTi Bif
LleHTpaneHoi €Bponn o 3axigHoro Cwubipy, po3noBctomkeHuii nokansHo (Polchaninova, 2019). bys
3HangeHun Ha beantopiBcbkin ginsaHui. Jluwe BTpeTe B XapkiBCbkini obnacti 3apeecTpoBaHi Drassylus
villicus Ta Atypus piceus. lNepLunii TpannaeTbCs B OCBITAEHNX ficax Ta iHo4i Ha nykax. [pyrvii meLlkae B
aibposax nomipHoi BonorocTi (Polchaninova, Prokopenko, 2013, 2017).

Ha ocTtenHeHomy cxuni Ha SKOBMIBCbKiA AiNsHUi cepen repneTobiOHTHMX NaByKiB LOMiHyBaB
Xerolycosa miniata, (30% 0COOMH), WO CBiZYMTL NPO BUCOKUIA dakTop TypOyBaHHs (Noxexi) Ta
HaniBNpupogHuii ctaH Giotony. [lo AOMIHQHTHOrO KOMMMEKcy BXxogounu Takox Haplodrassus signifier
(14,9%), 9kun € LUIMPOKO PO3MOBCIOAKEHUM Y BIOKPUTUX TpaB'stHUX BioTonax cyxoi Ta MOMIpHOT BOMOrocCTi
Ta Pardosa fulvipes (7,5%), wo Tsxie 0o nykiB. 3 iHWOro GOKy, OOCMIAKEHUM CXUN Aa€ NPUXUCTOK
KcepodinbHMM BuaaM, LWo 34e0inbLLoro po3noBCOoKEHI Ha cxoai 06nacTi Ha KpelasiHuX BiCNOHEHHSAX Ta
Ha niBgHi B ctenoBux GioTonax. [Jo Takux HanexaTb Philaeus chrysops, Carrhotus bicolor, Haplodrassus
dalmatensis, H. Kulczynskii, Gnaphosa licenti, Drassylus vinealis (MonyaHnHoBa, 2009; NonyaHnHOBA,
Cniyukumn, 2013).

Y HaseMHOMy spycCi AiGpoB pi3HMX OiNsiHOK 3apeecTpoBaHo 60 BuAiB naeykiB. [MoBClOgHO OOMIHYE
Pardosa alacris, HanuncenbHiWnA BUA y3niCb Ta OCBITAEHUX MiCiB y NiCOCTENOBIN 30Hi (puc. 2). Ha gBox
JinsiHkax BiH ctaHoBwmB Oinblue 80% nasykis, LLO Tpannsanucsa nig nonorom nicy. Ha ysniccax i Bupyokax y
3HAYHO MEHLLUIN KinbKOCTi 3'ABnsABCA Gnuabkuii BUA, P. Lugubris, WO YacTile TpannsieTbcs y BOMOMMX i
noMipHO Bomnorux Tpas’siHux Biotonax. LlikaBo 3a3HaunTy, WO B pik OOCHIOXEHHSA crnocTepiraBcs cnanax
uncenvHocti Drassyllus villicus. BiH i paHiwe OyB Bigomui 3 fidopoB CepeaHbOPYCbKOi BUCOYMHU
(MonyanuHoBa, 2003, 2009; MonyaHmHoBa, Cnyukun, 2013), ane B HE3HAYHIN KiNbKOCTI. Y Halwux 36opax
uewn Bug 6yB JOMIHAHTOM ApYroro paHry y GinblwocTi nicoBmx 6ioTonie, a MOro MakcMmMarbHa YUCENbHICTb
cnocTepiranacs Ha npociui Ta B nici O3epsiHCbKOT QiNsiHKN.

[oMiHaHTHI KOMMMeKcu naByKiB-repneTobiOHTIB BKMOYanu Big oaHOro (HkoBniBCbkui nic) Ao
4YoTMpbOX (BMpYOKa B O3epsHcbkoMy rici) BuAiB. Ha BupyOLi yacTka Pardosa alacris 6yna HaiMeHLUoto, a
[0 JOMIHAaHTHOrO KoMMsekcy Bxoans oTodinbHMI BUA, Alopecosa trabalis, BioCyTHIN y iHWKNX GioTonax.

BupoBuii cknag naBykiB HA3€MHOIO Spycy BUSIBMBCS HanbaraTwmm Ha npociui, a HanbigHiwmm — nig
nonorom YopHoro Ta AkoBniBCLKOro niciB (puc. 2). Ha octaHHii gingHui TpaBoCTin Ha y3nicci He GyB
PO3BUHYTUI Yepes I'PYHTOBY AOPOrY, | NiC BUXOAMB Ha nepenir. YncenbHicTb NaBykiB TyT 6yna MiHiManbHO
(46 0cobuH), KinbKiCTb BUAIB (17) TEX MEHLLOK, HiXK Ha iHLMX y3nicCaX i Npocikax, a B cknagi yrpynoBaHb
oyno 6arato melwkaHuiB cyxux rpacnaHgis: Civizelotes pygmaeus, Gnaphosa lucifuga, Zelotes longipes,
Alopecosa farinosa, Xerolycosa miniata, Phrurolithus festivus. OTxXe, M1 He BKITHOUUNN Lie YyrpynoBaHHS Yy
NOPIBHANBbHUIA aHarni3 HaceneHHs naeBykiB NicoBux GioToniB.

Cepen MeLUKaHLiB TPaBOCTO Mifg Noyiorom fnicy ocobnmeo vuncneHHnmmn 6ynu Enoplognatha ovata,
Linyphia triangularis i L. hortensis (Sundevall), a y oepeBocrtaHi — Araneus diadematus.

YrpynoBaHHS NaByKiB pi3HUX AiNAHOK HaripHWX AibpoB cBig4aThb Npo rapHy 36epexeHicTb bioTonis Ta
TXHin TMNOBMIN XapakTep. BoHn penpeseHTyoTb AibpoBU pi3HOro TUMY 3BOSNIOXKEHOCTI, O JOMOBHIOTL OAWH
O[HOro, CKraaloym NpMpoaHy Mo3aiky. Buoosun cknag naBykiB y3nicb, BUPYOOK i OCBITNEHNX AiNSHOK ficy,
SIK NpaBuno, 6araTwui 3a Takui y TeMHux gibposax (MonyanuHosa, 2003, 2009). OocnigkeHHst TepuTopii
npoektoBaHoro PJIM nigTBEpAUNM LK 3aKOHOMIpHICTL. Y UinoMy HanbigHiluMM BMABMBCA fic Ha
AxkoBniBcbKiv AiNsiHUI, HanbaraTwmnm — Ha O3epsiHCbKINA, a HaWLiHHILIMM 3a BUOOBUM cknagom — YopHui
nic.
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Puc. 2. [lomiHaHTHi KOMMNJIeKCUM NaBYKiB-repneTtobGioHTIB Ha MOHITOPIHrOBUX AinsAHKax Ai6poB
nnaHoBaHoro PJIM. O3P — OsepsiHcbka ainsHka, KB — AkoBniBcbka, YPH — ypouunwe YopHun Jlic;
npoc — npocika, BUp — BUpyb6Ka, y3n — yaniccs. Lindppa Hag CToBNYMKOM — KifbKiCTb BMAIB y GioToni
Fig. 2. Dominant cmplexes of the ground-dwelling spiders at the monitoring plots in the oakeries of
the projected RLP. O3P - Ozerianska segment, /KB — Yakovlivska, YPH — Chornyi Lis; npoc —
clearing in the wood, Bup - clear cutting, yan — forest edge, nic — under the tree canopy. The number
above the column is the number of species in the habitat

BarartopiuHi gocnigxeHHs apaHeodayHu HIM «ominblaHcski nicu» (266 BuAaiB) gatoTb niacrasy
O4iKyBaTV NOMOBHEHHS CNUCKY BMAIB NaBykiB npoektoBaHoro PJIM. HagiTb kopoTkoyacHi 36opu BUSBUNK
26 BuAiB, WO He Tpannsanucs y oMinbaHCcbkoMy napky.

Komaxu

CanpoKCurbHWIA KOMMIEKC TBEPAOKPUINX

OpfHielo 3 HaMBaXIUBILLWMX €KOMOTiYHMX FPyn JiCOBOi eHToMOodhayHn € Komaxu-kcunodaru, B TOMy
yucni, TBepaokpuni. 3a HawuMK nonepeHiMuM gocnimkeHHsamu B gibposax JliBobepexHoro Jlicocteny
OCHOBY KOMMJIEKCaA >XYKiB-kcunodparie CTaHOBNATb NpeactaBHUkM poauH Cerambycidae (bapTeHes,
TepexoBa, 2006), Curculionidae (TepexoBa, CanbHuukas, 2014), Buprestidae (CkpbinbHUK, Tepexosa,
2011), Ptinidae (Tepexosa, AporsaneHko, 2011), iHWi poavHKn, noB’a3aHi 3 aepesuHoto (Tenebrionidae,
Histeridae, Staphylinidae, Melandryidae, Bostrichidae, Cucujidae, Erotylidae, Trogossitidae, Latridiidae,
Scraptiidae, Corylophidae, Laemophloeidae, Zopheridae, Silvanidae Ta iHwWi) npeacTtaBneHi MeHLLOW
KinekicTio Buais (Tepexosa, 2008).

CanpokcurnbHi XyKU XMUBYTb Y MepTBill AepeBuHi Ta 6epyTb yyacTb y 1i THUTTI i TOMy BigirpaloTb
Ha43BUYAMHO BaXNMBY PONib y MpoLecax po3KnagaHHsA i, oTKe, y nepepobui Ta konoobiry MOXMBHMX
peyoBMH B ekocucTeMi ficy. MepTBa Ta rHuiova gepeBuHa 3abesnevye LUMPOKUA CNEKTP MOTEHUINHMX
MiKpocepeaoBuLL, Ta pi3Hi canpoKCUIbHI KOMaxm MpOCTOPOBO BiAOKPEMOTHCHA BigMNOBIAHO OO0 Mopid
OepeB, TKaHVMHKU Ta NONoXeHHs Ha aepesi. OKpiM LbOro, iX po3nodin y npocTopi Ta yaci BigbyBaeTbCs B
3anexHoCTi Big NOCNiAOBHOCTI eTanis po3naay AepeBuHU. Y LibOMY po3nafi MoXHa BUAINUTY NeBHi cTagil,
AKi MaloTb cneuudidHy canpokcunoHy dayHy.

3a pesynbTatamm 0OCTEXeHHs TepuTopii nnaHoBaHoro PJIM y uyepBHi—nunHi 2021 p., a Takox
MaTepianammu nonepeaHix 30opis, BUABNEHO 18 poauH CanpoOKCUITbHUX XYKIB, cepen siKMX HanbinbLuow
KiNbKICTIO BUAiB npeacTaBnena poanHa Bycadie Cerambycidae (Jogatok, Tabn. 5). Bycaui 6epyTb yyactb
Y pO3KnagaHHi AepeBUHN Ha OOHOMY 3 NepLUMX eTaniB, Tak 3BaHin LepambiunaHin ctagii cykuecii. [1sa Buam
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KCUNOBIOHTHUX JKYKiB-BycadiB, WO Oynun BUSABMEHI Ha TepuTOpii MPOEKTOBAHOrO MapKy, 3aHeceHi Ao
YepBoHOi kHUrM YKpaiHu. Ha gybax crnopagudHo TpannsaeTtbcsa Purpuricenus kaehleri, 3HangeHnn Ha
AxkosniBcbki AinsHui. Ha Bepbax y 3anmasi p. YouM Ha beantogiBcbkuin OinsHui 3HavgeHwun Aromia
moschata. Takox i3 3annaBamm pivok NoB’a3aHum Lamia textor, Akoro 3aHeCeHo 40 CNUCKY PiaKiCHUX BUAiB
XapkiBcbkoi obnacri.

OcHoBy nykaHigHoi, Ginblw Ni3HBOI CTafii CyKkuecii, cknagalTb NPEeACTaBHUKM POOUHWU poradis:
Lucanus cervus, Dorcus parallelipipedus, Sinodendron cylindricum i Platycerus caraboides.

CanpokcurnbHi npeacTaBHUkK poauHu MnactuHyaToBycux (Scarabaeidae) Takox npegcTaBnsioTb
nykaHigHy ctagito. My Buasunu Tpu BUAK, WO € iHAMKaTOpaMn CTapoBiKOBMX NUCTAHUX niciB: Protaetia
speciosissima, Gnorimus variabilis W Osmoderma barnabita. BoHu € perioHanbHO pigkiCHUMW, BHECEHI 00
€Bponericbkoro YepsoHoro cnucky (NT), a Osmoderma barnabita 3aHeceHa 40 YepBOHOI KHUMM YKpaiHu.
JInunHkM LbOro Ayxe pioKiCHOro Xyka po3BUBaKOTLCA B MHWUNIN AepeBUHi Aynen NUCTAHUX aepes. Bei ui
Buam Tpannanmcs Ha O3epsHCbKiV AinsHLi.

IHWIi poanHM NpeacTaBneHi MEHLLIOK KiNbKICTIO CanpoKkCcunbHUX BuaiB: Hypulus quercinus 3 poanHn
Melandryidae Ta Lichenophanes varius 3 poaunHn Bostrichidae, 3aHeceHi 4o YepBOHOro cnmcky XapkiBCbKol
o6nacTi, @ OCTaHHIN TakoX BHECEHUI [0 €Bponencbkoro YepBoHoro cnvcky (NT). BoHu 3HaigeHi B HaripHin
nibpoei «YopHun nic». MNnockoTinka yepBoHa Cucujus cinnaberinus, 3 poauHn Cucujidae BHeceHa Oo
YUepBOHOI kHUMM YKpaiHM Ta €Bponencbkoro 4YepBoHoro cnmucky (NT), 3apeecTtpoBaHa Ha O3epsiHCbKIN
OiNSAHUi y BONOroMy NIMCTAHOMY JiCi B Apy.

JocnigxeHHss nokasanw, WO cepep ficoBMX YrpynosBaHb BusiBNeHO Garato iHgukaTopiB gobpe
30epexeHnx CTapoBIKOBMX MUCTAHWUX NiciB. [MOPIBHAHHA BMSABMAEHOrO TaKCOHOMIYHOrO CKnagy >XykKiB
npoekToBaHoro PJIM 3 cdbayHoto BinbL gocnigkeHux aidpos JlisobepexHoro Jlicocteny Bkazye Ha TUNOBUIA
XapakTtep yrpynoBaHb, NpUTamMmaHHNX KOPIHHUM NUCTSHUM nicaM. OCHOBHMMU 3arpo3amin AN 3a3HavYeHnx
BUAIB CanpoOKCUNbHUX >XYKIB € BTpaTa cepefoBulla iCHyBaHHS BHACMiJOK nico3aroTiBni Ta 3aroTisni
OEepEeBUHM, 3HUKHEHHS CTapux AepeB; KOPOTKOTEPMIHOBI Ta NIOKani3oBaHi 3arpo3n BMHUKaOTb BHACMigoOK
CaHiTapHMx pyboK Ta BuaaneHHs crapux gepeB. CanpoKCUIbHI XYKM B3aeMOilOTb 3 iHWUMKU rpynamu
XMBUX OPraHi3miB, siKi AyXe BaXknuBi Ons LinicHOCTi ekocucTem (Kniwli, HemaTtoau, 6akTtepii Ta rpmubum).
Barato BuaiB Takox GepyTb yvacTb Yy 3anuneHHi. Yepes ue nuwe 30epexeHHs BCbOro KOMIMIEKCY
CarnpoKCUITbHNX KOMax i3 BENIMYE3HOK KINbKICTIO 3B’SA3KIB MK BMAAMU >XMBUX OpraHiamiB A03BONUTb He
BTPATUTU LiNICHICTb EKOCUCTEM MPOEKTOBAHOIO NMapky.

Komnnekc repneTobioHTHNX KoMax

"epneToBioOHTHI KOMaxm XXMBYTb NepeBaXHO Ha NOBEPXHi I'PYHTY abo NpoBoAATb TYT 3HAYHUIA Yac.
3a TpodhivHO MpedepeHLied cepea HUX € canpodparu, xmxkaku, gitodarm, miyeTtodarm, Hekpodaruy,
konpodaru ToLo. ditocarn XnBnsaTbLCA abo HEBEMUKUMM POCIIMHAMMI, TaKUMK SK MOXM, abo niginMaloTbes
AN XapyyBaHHSA Ha TpaBW Ta YarapHUKW, a MNiACTUIMKa Ha r'pyHTI cnyrye iM cxoBuem. Y OoCrigXeHnX
YrpynoBaHHSX 3a KifbKiCTIO BMAIB Ta ek3eMnnspis abCconioTHO nepeBaxanu npeactaBHuKU pagy XKykis
(Coleoptera), apyre micue nocinu npegctaBHukM nigpsay knoniB (Hemiptera: Heteroptera), 3Ha4yHO
nocTynar4vmchb Npuy LUbomy xykam (Joaatok, Tadn. 5). Take cniBBiAHOLIEHHS KiNbKiCHOrO Ta siKiCHOro cknagy
OBOX pSiAiB MK crocTepirany v B iHWKX GioTonax niBgeHHoro Jlicocteny (perioHax (Zhuravel et al., 2016;
Polchaninova et al., 2019).

Y yepBHi—nunHi 2021 p. npy 30MpaHHi 'PYHTOBUMW NAcTKaMy Ha OEB’ATU MOHITOPUMHIOBUX AifsTHKax
BUSIBIIEHI NPEeACTaBHMKN 25 poanH XyKiB i 12 poanH Knonis, Npy LbOMY cepep HUX CrpaBXHi repneTobioHTH
HanexaTb 00 15 poauH XykiB Ta 7 POAMH KIONiB. IHWI BMAM € BMNAOKOBMMW 3HaXigkamu. YCbOro
3apeecTpoBaHo 81 BUAi XykKiB (YacTka XyKiB BU3Ha4YeHa Tinbkn 0o poay abo poamHmn) i 39 Bugis kroni., 3
iHWKnX pagis — oauH Bug Dermaptera, ognH Bug Hymenoptera (Mutillidae), yotnpu suam Orthoptera.

OcHoBy repneTobiOHTHOTO KOMMNMEKCY >KyKiB cknaganu npeactaBHukn poauH Carabidae,
Staphylinidae, Curculionidae Ta Tenebrionidae, iHWi poanHn, Wo MaloTb repneTobioHTIB y CBOEMY cknagi,
Oynu npeacraBneHi meHwoto kinbkicTio Bugis (Byrrhidae, Cerambycidae, Cryptophagidae, Dermestidae,
Geotrupidae, Histeridae, Silphidae) (tabn. 1).

Hanbinbwa kinbkicte BMAiB (29) Ta ek3emnnspie (528) xykiB y nacTkax 3apeecTpoBaHa Ha
SAkoBniBcbkain AinsHUi Ha octenHeHomy cxuni 6ins WoekocTaHuii (tabn. 1). JoMiHaHTHWIA KOMMeKc
cknagascsi 3 TPbOX BMAIB — eyaoMiHaHTu Dermestes laniarius (29,5% BnoBneHux XykiB) (Hekpodar) i
Crypticus quisquilius (16,7%) (canpodar) i gomiHaHT Calathus fuscipes (7%) (3ooditodar) (puc. 3). Ll
BUON € (POHOBMMW ONI OCTEMNHEHMX TPaB'sitHUX YrpynoBaHb niBgHA JlicocTeny. [pyroto 3a KinbKiCTHO
3HavaeHux BuAiB XykiB (24) Oyna BupyOka B OibpoBi Ha O3epsiHCbKiV AinsHui. TyT gomiHaHTamu Bynu
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Silpha carinata (7,5%) (Hekpodar), Exomias pellucidus (6,8%) (noniditodpar, dakynbTaTMBHUNIA
canpowmiuetodar) ta Carabus cancellatus (9,5%) (3oodar), a eygomiHaHTom — Staphylinus caesareus
(21%) (300dpar).

YrpynoBaHHs XykKiB Ha y3nicci ypouuiia «HopHun Jlicy 6yno He3HayHo BigHile 3a Take Ha BMPYOLi
3a KinbkicTio BMAiB (22) ane Tpoxu BaraTtwe 3a Kinbkictio ocobuH (177). Jo pomiHaHTiB Hanexas Silpha
carinata (5,65%), a eynomiHaHTiB — Harpalus rufipes (11,9%) (dito3oodbar), Exomias pellucidus (23,2%) i
Dermestes laniarius (18,6%) (puc.3). Iig nonorom nicy Ta Ha npociui O3epsaHCHKOT AiNSAHKN 3HangeHo no
21 Buay, ane ixHa YNCENbHICTb BigpisHsnacsa OinbL Hix y YoTupu pasu (344 i 79 ocobuH, BignosigHo). Y
nici 3aranbHe NiABULLEHHS KiNbKOCTI XyKiB 6yno obyMOBNEHO BENUKOIO KinbKicTio cTadpiniHiB, ski He 6ynu
BM3Ha4eHi fo Buay. Mpu noganblumx AocnigpkeHHAX BUAoBe GaraTcTBO XykiB nicoBoro 6iotony o4vikyBaHo
3pocre.

Tabnuusa 1. BupoBe 6araTtcTBO Ta YMCeNbHICTb AOMIHAHTHUX POAVH TBEPAOKPUNUX Y AeAKUX
biotonax npoektoBaHoro PJIM «CmapargoBe mxepeno». KinbkicTb BuAiB/KiNbKiCTb OCOGWH.
TpaBeHb-nuneHb 2021

MoHiTopuHrosi ginaHku: O3epsHcbka ginsHka napky (O3P): Il — Bupy6ka, Il — npocika, IV — nig nonorom
nicy; Akoeniscbka ginadka (AKB): V — octenHenun cxun, VI — yaniccs; ypounwe «Hophun Jlicy (YPJT): VIII —
yanicc4, IX — nig nonorom nicy

Table 1. Species richness and abundance of the dominant beetle families in some habitats of the
projected RLP ‘Smarahdove Dzherelo’. Number of species/number of individuals. May—-July 2021
Monitoring plots: Ozerianska segment (O3P): Il — clear cutting, Ill — clearing, IV — under the tree canopy;
Yakovlivska (AKB): V — slope with steppe-like vegetation, VI — forest edge; Chornyi Lis (4UPJ1): VIII — forest
edge, IX — under the canopy

MOHITOPUHIoOBI AiNAHKN
PonuHin 03P AKB Ty YkOro
BUAIB/EK3.
Il [ v \% Vi VIII IX

Carabidae 117 5/46 5/21 4/153 5/16 4/29 4/40 11/322
Curculionidae 6/10 4/13 1/36 5/34 1/2 4/46 1/13 14/154
Dermestidae 1/13 - - 1/133 1/9 1/33 - 1/188
Staphilinidae /11 126 /251 /16 2 127 /35 1419
Tenebrionidae 11 - 11 3/119 - 1/6 4/23 5/128
IHLWi 12/27 15/62 14/35 16/73 1/3 12/36 6 36/211
Ycboro suais 21 24 21 29 8 22 15 81
Ycboro ocobuH 79 147 344 528 32 177 115 1422

3a KinbKicTIo BUAIB YrpynoBaHHS KNomniB Takox 6yno HanbaraTwmm Ha ocTenHeHomMy cxuni (19 Buais,
126 ocobuH) (JopaTtok, Tabn. 5). OomiHyBanu Pterotmetus staphyliniformis (6,3% knonis), Emblethis
verbasci (8,7%) i Legnotus picipes (7,9%), a oo eyoomiHaHTiB Hanexanu Berytinus clavipes (10,3%),
Bathysolen nubilans (11,9%), Perithrechus gracilicornis (19%) i Sciocoris cursitans (15,1%). OTxe,
AOMiIHaHTHWUIA KOMMSEKC CKnaaaBcs 3 LWeCTu BUAiB, a iXHe CniBBigHOLLIEHHS Byrno HanbinbLl BUPIBHAHWM.
Bci ui Buam HanexaTtb 0o ditodaris. [pyroto 3a KinbkicTio BUAIB (8) Ta nepLuoto 3a uncenbHicTio (154 eka.)
€ npocika y nici Ha O3epsHcbKii ainsHui. TyT oauH Bug — Emblethis verbasci (80,5% coGuH) BUpi3HSBCSA
HaOMIpHOK YMCENBHICTIO, a Apyrum eygomiHaHTom 6yB Rhyparochromus pini (13%). ObvuaBa Buamn €
diToparamum, Benuka KinbkiCTb E. verbasci NOSICHIOETbCA LUMPOKUM MOLUMPEHHAM POCAMH  poAiB
Verbascum, Arctium Ta [esiknux iHLIKX, SKi CNyryrTb KOMY KOPMOBOK 6a3010.

[Ba repneTobioHTHI BUAM, WO 3ibpaHi Ha JOCNiMXYBaHIn TepuTopii, BKNIOYEHO A0 YepBOHOI KHUMM
Xapkiecbkoi obnacri. Lie xyk Combocerus glaber, 3HarigeHuin Ha O3epsaHCbKin AiNsgHui y nici Ha npocidi, Ta
knon Vilpianus galii, 3HangeHu Ha octenHeHomy cxuni AkosniBebkoi aingHku. C. glaber € miueTodarom,
KM BGesnocepenHbO He MOoB’A3aHui 3 NnogoBuMMuM Tinamu rpubie. XKykiB 3asBumyai 3HaxogdATb cepef
FHUIOYMX POCAWH, Yy NUCTSAHIN niacTunui, iHoai nig cyxum rHoem. Bigpae nepesary niwaHomy rpyHTy.
Cnoctepiranuca BuMnagku MOro >xueneHHst Ha 6asmgiomax rpuba Panaeolus semiovatus, W0 pocnu Ha
KiIHCbKOMY rHOt0. IMaro Ta nuunHku V. galii XuBnaTbcs BMICTOM NNoAiB pisHUX BUAIB niamapeHHuka (Galium
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spp.) Ta mapeHLi cusoi (Asperula galioides M. Bieb). 3umytoTb imaro nobnunsy micLb pO3MHOXEHHS cepes
OEpPHWH 3MaKiB Ta B iHLUMX CXOBaHKax.

100% -
80% -
[HLWi
S.caesareus
60% - S. carinata
S. watsoni
40% | m D. laniarius
m O. fullo
E.pellucidus
20% - m C. cancellatus
m C. inquisitor
- B
npocika | nic | yanicca nic
o3P | YPn

Puc. 3. [JoMiHaHTHi KOMMMEKCU XyKiB-repneTtoGiOHTIB Ha MOHITOPIHroBUX pAinsHkax Aiépos
nnaHoBaHoro PJIMN. CkopoyeHHs auB. puc. 2

Figure 3. Dominant cmplexes of the ground-dwelling beetles at the monitoring plots in the oakeries
of the projected RLP. For abbreviations, see Fig. 2

Cepeq iHWKMX BUAIB BUKNUKAE iHTepeCc 3Haxigka coHeyka Scymniscus horioni, Bigomoro 3
LeHTpanbHOI 1 MiBOEHHO-CXigHOI YacTuHu 3axigHoi €Bponu Ta TypeddunHu. Lle nepwa poctoBipHa
peecTpadisa Buay B YkpaiHu. MNonepeaHi nosigomneHHa (UkrBin) Mmoxnueo, Tex cTocytoTbCs LbOro BMay,
ane 3a doTorpadisgmMmn Koro HEMOXIIMBO AOCTOBIPHO BM3HAYUTU, OCKINbKM ANnS ineHTudikauii noTpidHe
BMBYEHHSI reHiTanin camuie. Ckopille 3a Bce, Liel BUA XXUBUTbCA KOPIHLEBUMW MONENUUAMU, SK i iHLWI BUAN
poay. [lecatb 0cobuH Lboro Bugy Oynu aHanaeHuin Ha AKOBMIBCBKIN OinsHuUi B okonuusax LLoBkocTaHuii.

Ha O3sepsHcbKiv gingHui nig nonorom ficy Takox 3ibpaHo Jekinbka LikaByx BUAiB KOMax. 3okpema,
piOKICHUI BUA XyKa-kapanyauka Margarinotus marginatus. Moro nowwuperHst B YKpaiHi HegocTaTHLO
BMBYEHO, BiH MELLKaE B HOpax HEBENUKUX CCaBLiB, Y NepLly Yepry KpoTiB, i 3a MeXamu Hip TpannseTbea
BKpan HeyacTto. Fissocatops westi 3 poauHn Leiodidae Bigomun mamke 3 yciei 3axigHoi €Bponu,
€BPONencLKOT YacTuHK Pocii Ta 3axigHoro Cubipy, ane 3 YkpaiHun JOCTOBIpHUX 3HAXIAoK Joci He Byno. XKyk-
YopHuL Lagria atripes nowmpennii y 3axigHin €sponi, 3akaBkassi, TypeyyuHi, IpaHi Towo. Bua 3 Ykpainu
BiJOMWI, ane Noro po3noBCOAXKEHHSA NOraHO BUBYEHO, OCKINbKM MOr0 YacTo NiyTatTb 3 OM3bkUM BULOM
Lagria hirta (Linnaeus, 1758). Cepepf knonis UikaBol € 3Haxigka Drymus pilipes, Bug nowmpeHun y
LeHTpanbHii Ta Ha NiIBAEHHIN YacTuHi 3axigHoi €Bponu, a B YKpaiHu OO TenepiwHboro Yacy b6ys Bigomuii
Tinekn 3 Kpumy (Putshkov, Putshkov, 1996).

PigkicHi Buamn nyckokpunux i nepeTmHYacToKpunux

Pag MetenukiB Lepidoptera Ha Teputopii npoektoBaHoro PJIM  npeacrtasneHmn €K
DaraTouncenbHMMK, Tak i pigkicHumu Bugamu. Ha O3epsiHCbKi OiNsHLUi 3apeecTpoBaHa Minb nepmucroByca
oykoBa Euplocamus anthracinalis (pognHa Tineidae) — npeacTaBHUK NYCKOKPUITMX Yy YepBOHI KHUSI
YkpaiHu, 3rigHo lNepeniky BMAiB TBApWH, WO 3aHOCATbLCA A0 YepBOHOI KHUMM YKpaiHu, 3aTBEpPAKEHOro
Hakasom MiHicTepcTBa 3axvcTy AOBKINNA Ta npupogHux pecypcis Ykpainm 19 ciuna 2021 poky Ne 29. Llen
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BWA Hagae nepesary CTUIMMM ficaM 3 BENMKOI KiMNbKICTIO CTapux TPYXIsSBMX AepeB, A& PO3BUBAOTLCS i
ryCeHi, i € iHOMKaTOPOM CTapOBIKOBMX NIMCTAHUX JiCiB, siKi NOTPEOYOTb NEPLIOYEProBOi OXOPOHU.

Ha ny4yHux ginsHkax Oins XopoLiBCLKOro JliCOBOro MacuBy BUSIBIEHO OOHY 3 HaMBInbLUMX OC
€Bponu — ckonito riraHTCbKy (Megascolia maculata), sika 3aHeceHa 4o YepBOHOI KHUIM YKkpaiHu Ta 6axony-
Tecnspa 3sBuyanHy (Xylocopa valga).

Ha octenHeHnx cxunax Meped’'ssHCbKOT OinAHKM MeLKarTb PiaKiCHI BMAM KromniB, 3aHeceHi Ao
YepBoHoro cnucky XapkiBcbkoi obnacTi: Phymata crassipes 1a Vilpianus galii. O6ngsa npuypoyeHi oo
nepBicHMX npupogHux OioToniB, pge 30epernacsas npuMpogHa POCIAMHHICTb, | HE BUTPUMYIOTb
CiNbCbKOrocnoAapcbKoro HaBaHTaXKEeHHs!, HaAMIPHOro BMNacy xygobu, BMNantoBaHHSA CyxOi TpaBu TOLLO.
Cepep XykiB TYT TpannseTbCsi YHepBOHOKHWXHUI Dorcadion equestre.

XpebeTHi TBapuHU

Ha pinsHkax nponoHoBaHoro PerioHanbHOro naHawadTHOro NapKy NPUCYTHIN KOMMMEKC XpebeTHNX
TBapuH, Wo € TtunoBuM pAnsa [MiBHiYHO-CxigHOro perioHy YkpaiHu. BiH MiCTUTb BenuKy KinbKiCTb
npeacTaBHuKiB came JlicocTenoBoi NPpUPOAHOI 30HM, 30Kpema OiOpOoB pi3HOro TuMy Ta 3annaBHMX NYKIB.
dayHiCTMYHMIA KOMMJEeKC NTaxiB AibpoB MOAiGHMI OO0 Takoro, WO MpUTaMaHHUI HaripHum AidpoBam
HauioHanbHoro npupogHoro napky «l ominbLliaHckki nicu» (Atemacos u gp., 2012).

Benuka KOHUEHTpauid npeacTaBHUMKIB  BOAHO-OOMOTHOTO  OPHITOKOMMSIEKCY, WO MakTb
NPUPOAOOXOPOHHUI CTaTyc, Aa€ nigcTasu BKNOYNTK Ao npoektoBaHoro PJIM ypounwe « TepHiBCbKi noany.
Y o4epeTsaHUX 3apocTaAxX rHi3gaTbes pyaa yanng (Ardea purpurea), kBak (Nycticorax nycticorax), Hepo3eHb
(Anas strepera); Ha BIOKpUTUX dinsgHKax BOOHOro A3epkana BigmideHi YepHb YepBoHoasboba (Netta rufina),
ranaras pyaun, abo orap (Tadorna ferruginea), roronb (Bucephala clangula); B3goex 6eperoBoi cmyrm —
wynika YopHun (Milvus migrans), nyHb nonboBui (Circus cyaneus), nyHb nydHun (Circus pygargus),
nigcokonuk Benukni (Falco subbuteo), 3BnyanHmin 6opusitep (Falco tinnunculus); 3umye Ha Ui ginsHUi
copokonyg, cipuwn (Lanius excubitor) Ta nig Yac mirpadii TpannseTbcs opnaH-6inoxsict (Haliaeetus albicilla).
Kpim Toro, 3 xpebeTHMX TBapWH Ha NpUnernii TepuTopii 3HangeHi TpuToH rpebinvacTun (Triturus cristatus)
Ta migsiHka (Coronella austriaca) — obvuasa mMatoTb cTaTyc BUAiB YepBOHOT KHUMM YKpaiHW.

B ny4Hux yrpynoBaHHAX AINSHKN « AKOBMIBCbKay 3apeeCcTpoBaHO ABa BUAM NTaxis, L0 MalTb CTaTyC
3arpoxxyBaHoro y €sponi (WweBpuk nyydHun Anthus pratensis), noTpebytoTb OXOPOHU Ha perioHanbHOMY
piBHI (NpocsiHka Emberiza calandra). Ha 3annaBHux nykax p. Yam (ainsHka «besntogiBcbka») BUSIBIIEHO
cTabinbHMIA KOMMEKC NyYHNX BUAIB (Nnncku — xoBTa Motacilla flava, xoBToronoea M.citreola; cnHboLlMIiKa
Luscinia svecica, TepHOBMI copokonya Lanius collurio Towo) anga NigTPMMKM SKOTO OyXe BaXKIMBUM €
306epexXeHHs1 CiHOKICHOrO pexuMMy KOPWUCTyBaHHS. [licns CiHOKoCy TyT 3apeecTpoBaHO 6inoro neneky
(Ciconia ciconia), W0 BMKOPUCTOBYE NyKN B SIKOCTi KOPMOBUX CTaLin. HeBenuki 4insHKM Nepe3BonoXeHnx
nykiB y 3annasi p. Yau Ta il NpUTOKM MatoTb 406pe pO3BUHEHY BULLY BOAHY POCMMHHICTb, WO € rHi340BO0
cTauieto kpuxHa (Anas platyrhynchos), manoi nipHukoau (Tachybaptus ruficollis), oMepeTsiHOK — BenuKoTl
(Acrocephalus arundinaceus) Ta ny4Hoi (Acrocephalus schoenobaenus), kobunoukn conos’iHoi (Locustella
luscinioides). Y 3umoBuUiA Yac Ha pycni p. Yan MicusaMn TpanmnsioTbCA CKYMYEHHS KPYDKHIB, Y AKX MOXHa
3yCTpIiTV Many nipHMKo3y Ta BoasiHy Kypouky (Gallinula chloropus). B ouepeTsHux 3apocTax Oynu sHanaeHi
yenypa Benvika (Ardea alba) Ta cipa Yanns (Ardea cinerea). Y TpasHi 2021 p. Ha AinsaHui O3epsHcbka Mu
3ycTpinu napy orapa (YepBoHa kHura YkpaiHm).

I3 ccaBuiB Ha AinsgHkax XopowiBcbka Ta «YopHWIA Nic» 3apeecTpoBaHuin Bopcyk (BKNIOYEHWUA 00
Mepeniky BuAiB, WO nNoTpebytoTb OXOPOHU Ha perioHanbHOMY piBHI). Ha ginaHui «YopHuia nic» BUcoko
NMOBIpHa HasABHICTb BeYipHULI pyaoi (YepBoHa kHura YkpaiHu) Ta iHLIUX BUAiB PYKOKPUMNX.

Co3onoriyHa ouiHKka TepuTopii

MonepenHi gaHi TpooMeTPUYHOro aHanizy rnopu CyxodinbHUX MyKIB NOKasylTb NepeBaKaHHS
MeraTpoHOi Ta Me30TpPOoMHOI CkNagoBol, WO BKa3ye Ha CTaniCTb POCAWHHONO MOKPUBY Ta PYHTIB i
BiICYTHICTb CyTTEBUX TpaHcopMaLinHnX npoLecis. LieHomopdivHo y cknagi pnopu nepesaxaroTb TUNOBI
Ny4Hi Ta Ny4YHO-CTENOBI BUAM, MO Y3MiCCAX Ta CXMrax MiBHIYHOI €KCro3uLii YTBOPIOIOTHCS YIPYMNOBaHHS 3
BKITHOYEHHAM NiCOBMX BUAIB, @ B HWXKHIX YaCTUHAX — 6ONOTSAHO-NYYHUX, LLIO € TUMOBUM AM1s1 PErioHy. Takum
UYMHOM, chiopa Ta POCIIMHHICTb CYXOAiNbHUX NYKIB, LLO NPOMOHYTLCS A0 OXOPOHU, € AOCUTbL BaraToto, He
3Bakalouu Ha NEeBHi HACNigKW aHTPOMOreHHOro BNAnBY.

MpeactaBneHi Ha TepuTopii npoekToBaHoro PJIIM acouiauii nMnoBo-g4y6oBux Ta KneHOBO-NUMOBO-
nybosux Bonocucto-ocokoBux nicie Tilieto (cordatae)-Quercetum (roboris) caricosum (pilosae), Acereto
(platanoidis)-Tilieto (cordatae)-Quercetum (roboris) caricosum (pilosae) 3aHeceHi oo 3eneHoi KHUMM
Ykpainu (2009).
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Materials to the creation of the Regional Landscape Park ‘Smarahdove Dzherelo’ (Kharkiv Region, Ukraine)

Ha teputopii nponoHosaHoro PJIIT HasiBHI npuvpoAHi ocenuvuia, Wwo BKoYeHi go Pesontouii 4
BepHcbkoi koHBeHLUii (Revised Annex..., 2019):

1. TMoHTU4YHO-capMaTChKi IMCTONagHI YarapHMKOBI 3apocTi (ocenuiue F3.247)
LleHTpanbHoeBpoONenchbki CyOKOHTMHEHTanNbHI YarapHukoBi 3apocTi (ocenuuie F3.241)
MpupidkoBi yarapHukm (ocenuuie F9.1)
MpupidkoBi ranepewHi nicu i3 gomiHyBaHHAM Alnus, Populus, Salix (G1.1)
TepmodinbHi nuctonagHi nicu (nepesaxHo — ay6osi ) (ocenuwe G1.7)
MpupidkoBi SICEHEBO-BINBLXOBI NiCK 3i 3MIHHUM 3BONOXEHHAM (ocenuwe G1.21)
Bepesosi nicu 3i cdparHoBummn moxamu (ocenuiie G1.51)
Capmartcbki 60pu — capmartchki ficu cTenoBoi 30HM 3 Pinus sylvestris (ocenuiue G3.4232)
MocTiiHi  eBTpodHI 03epa: BifNbHOMMaBak4Ya pPOCAMHHICTL (ocenuwe C1.32), BKOpiHEHa
pPOCNUHHICTL (ocenuwe C1.33)

10. POCnMHHICTB MINKOBOAb: MINKOBOOHI MMaBatodi YrpynoBaHHS BOLSHWMX XOBTUiB (ocenviie
C1.3411), ocenuwa nna.atoui 3 Hofttonia palustris (C1.3413)

11. >KopcTtkoBogHi mxepena (ocenuuwe C2.12)

12. Me3oTpodHa POCNNHHICTb MOBINBHO TEKY4YMX BOOTOKIB (ocenumue C2.33)

13. EBTpodHa pOCNUHHICTb NOBIMbHO TEKY4YnX pivok (ocenuiie C2.34)

14. Ocoku Ta 3apocTi ouepeTy, nepeBaxHo 6e3 3actoro Boam (D5.2)

15. CiHokicHi nyku (ocenuwe E2.2)

16. Mokpi abo Borori eBTpodpHi i Me30TPOoHi Nyku (ocenuiie E3.4)

17. Mokpi Ta Borori BACOKOTpaBHi Ta NanopoTeBi yaniccsa Ta nyku (E5.4)

Y pesynbTati NnpoBefeHOro 06CTEXEHHS] 3apeeCcTPOBaHO M'ATb BUAIB CYANHHUX POCMVH, OWH BUA
nanopoTen Ta oguH BUA rpubiB, WO 3aHeceHi 40 YepBOHOI KHUMM YKpaiHu, a Takox 14 BMAIB POCIUH 3
Mepeniky BMAiB pocnvH Ta rpubiB, WO NignsratoTb 0COOMMBIN OXOPOHI Ha TepuTopii XapkiBcbkoi obnacTi
(JopaTtok, Tabn. 1). Kpim Toro, 6ynu 3HangeHi goBoni pigkicHi y XapkiBcbkoi obnacTi BuaM pocrvH:

KuokicT nikapcekun Symphytum officinale L., macoBe Micue3pOoCTaHHsI B OAHIM NokKauii 3annaBHOi
nyku Ha besntogiBCbKin inaHu,i.

MaglodHMK 3BMYanHUA, raglodHuk wectunentoctkosun (Filipendula vulgaris Moench), HedyncneHHe
MicLEe3pOoCTaHHs Ha AingHuUi 3annaBHoOT Nykn Ha besntogiBcbkin AinsHu,.

WnTHuk yonosiunn Dryopteris filix-mas (L.) Schott, yncneHHi nonynsuii y Bonornx gibposax Ha
TEPUTOPIi AOCTIOKEHHS.

MiBHWKM 6oNOTHI Iris pseudacorus L. TpannaioTbCs No 3annaBHUX Nykax Ta 6onoTax, YACEnbHICTb Y
perioHi CKOPOYY€ETbCS.

Dianthus andrzejowskianus (Zapat.) Kulcz. — ginsiHka cyxoginbHoi nyku 6ins m. Mepeda 3 TMnosum
CyXOAiNbHUM Pi3HOTPaB’sM.

PisHoMaHiTTS GioToniB, 30kpeMa — AiNSIHOK CTapOBIKOBUX OiOPOB, OCMKOBMX, YOPHOBINbXOBUX Ta
OCOKOpPEBMX JiCiB, 3annaBHUX i CyXOAiNbHUX NyKIB, ixHA gobpa 36epexeHicTb Ta baratuin BUOOBUIA CKNag
POCIIMHHOCTI CTBOPIOHOTE YMOBW Afsi PO3BUTKY TUMOBMUX KOMMIIEKCIB XpebeTHMX i 6e3xpebeTHuX TBapuH.

3HayHUM BHeCOK y GiopisHOMaHITTs nponoHoBaHoro PJIM pobnaTe BMAW, WO MELIKATb HA MEXi
apeanis. Ocenvuia Taknx Buais notpebytoTb 0cobNMBOT yBarn Ta OXOPOHW. Tak, Ha CyXOAINbHUX Y3NiCCsxX
YopHoro nicy 6yna 3HangeHa HM3Kka nisgeHHUX Buais — 6oromon Ipuc nnamuctui (Iris polystictica), ons
SIKOro Le gpyra 3Haxigka B XapkiBcbkii obnacti (nepwa HaBeaeHa y Lexosuos, MonctaHon, 2019)., Ta
naeyku Marinarozelotes malkini W Ero aphana (nepwi 3Haxigku). XapkiBCbKOW 00nacTio NpOXOAuTb
niBHiYHa mexa ixHix apeanis. Kpim Toro, ABa BuAM XykiB (Fissocatops westi Ta Scymniscus horioni)
3apeecTpoBaHi BnepLue B YKpaiHi, a ABa BUAW XYKiB i OANH BUA KMOMIB € BKpaW pigKiCHUMK 11 HOBUMU NS
XapkiBcbKoi obnacTi Ta niBgeHHo-cxigHoro Jlicocteny YkpaiHu.

Ycboro Ha TepuTopil nponoHoBaHoro PJIIM 3apeecTpoBaHO BiciM BMAIB TBapWH, 3aHECEHUX [0
€Bponencbkoro 4YepBoHoro cnucky: Kpacotin naxyumi Calosoma sycophanta, CuHaBeub byapgioBans
Polyommatus eros, CuHsiBeub Tenew Maculinea teleius, CuHsiBeub Bikpama Pseudophilotes vicrama,
Catunp 3anisHun Hipparchia statilinus, Pabeub Benvkun / matypHa Euphydryas maturna, KantypHuk
MiHnuBuI Lichenophanes varius, CTtaBkoBa HiuHuMUa Myotis dasycneme; 65 BuAaiB, WO 3aHeceHi A0
popatkiB 2 Ta 3 bepHcbkoi KoHBEHLUIT, 3 HUX TpW BUAM NTaxiB i TPM BUOW KAXKaHIB BKMOYEHi A0 AodaTkiB
BOHHCLKOT KOHBEHLT.

3HanpgeHo 23 Buau TBapWH, WO 3aHeceHi A0 YepBoHOi kHUrM YkpaiHm Ta 19 Bugis 3 lNepeniky
pigKiCHUX BUAIB | TaKkMX, WO NOTpedyoTb OXOPOHM Y XapkiBckkin obnacTi (Jogatok, Tabn. 2, 3).

CoNO WD
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BuUCHOBKMU

MigctaBoto gnsi ctBopeHHA PJIIM «CwmapargoBe mkepeno» sk 4YacTUHU NPUPOOHO-3anoBigHOMO
doHay YKpaiHu € Moro co3onoridHa LiHHICTb. Ha ainsiHkax, nponoHoBaHMx ans BkrtodeHHst B PI1M, HasiBHi
17 ocenuw, BepHcbkoi KkoHBeHLUii, fobpe 36epernuca Tunosi ana JliBobepexHoi YKpaiHu npupogHi
yrpynoBaHHA AibpoB i nykiB, a TakoX pigkicHi B1uan dnopu, ayHu Ta mMikobioTu.

Ons oxopoHn ocenuw, i 36epexeHHss OGiopisHOMaHITTA cnig 3abopoHMTU: MNpPOBEAEHHS
MerniopaTUBHUX pPoOIT (3a BUHSATKOM poBIT 3a cneuiansHUMKM nporpamamu 36epekeHHsl naHawadTHOro Ta
OionoriyHoro pi3HOMaHITTS, 3aTBepmXeHumun agminicTpauieto PJIM, HTP, HaykoBum kypaTopom Ta
MiHicTepCcTBOM 3axMCTy OOBKINNSA Ta NPUMPOLHUX pecypciB YKpaiHu); NpoBeAeHHS IXKUMIHFY B YCiX 30Hax
PJIM; nicorocnogapcbkux pobiT y nepiog mik 01.02 Ta 01.07; nontoBaHHs; reonoropo3igyBarnbHMX pooiT
Ta BMOODYTOK KOPUCHWUX KoMamnuH Oyab-skMmyn meTtodamu (KpiM BMOOOYTKY rasy 3i BXe HasBHUX
CBEpPAJIOBUH); YTBOPEHHS CMITTE3BANWLL, CKIMagiB XiMikaTiB TOLLO; iHTPOAYKLO YY)XXOPiAHUX BUAIB POCIUH
Ta TBapWH; BMKOLYBaHHA 10-MeTpOBOI 30HWM B3AOBX OeperiB pivyok Ta 03ep, a TakoX Yy 3abonoyeHux
MOHM335X; MEXaHi30BaHe CIHOKOCIHHS Chlig NPOBOAWTM Bif LEHTPY AiNaHKM oo nepudepii abo «3Miikory» —
Bifj OHOrO Kpato A0 iHLWOro, yHUKaumn BUKOLYBaHHSA Big nepudepii AiNsaHKM 40 i LeHTpy.

Bkpai BaXxnMBMM € HeOoMyLLUEHHS micorocnofapcbKnx 3axoAiB Yy 3anuikax npupogHux 6Gopie i
cybopi., BiNnbXxoBKx Ta AyboBumx nicie, 03ep, iHWnx ocenuuy,. Bpaxosytoun Te, Wo TepuTopis MNapky 3arimae
3HaYHy NIOLy, € BiAHOCHO SIErkonNpoXigHOK AN NO3aLSIAXOBUKIB | HAceneHa 3Ha4YHUMU 3a YUCESTbHICTIO
nonynaAuiaiMM paTUYHMX TBApPWH, NPOTUAIA BPaKOHLEPCTBY BU3HAYAETLCA BAXXNMBOK CKNagoBoOK poboTu
mManbyTHboro PJIMM.

Ha TtepuTtopii PJIM pekoMeHaoBaHi GioTexHiYHi 3axoau: a) 3 BigHOBMEHHSI NONYNALiA pigKiCHNX BUAIB
dnopu i ayHu, MicLb iCHyBaHHS, siKi 3a3Hann CyTTEBOro HEraTMBHOIO BMMBY NICOBOro rocrnogapcTea; 6)
3i 36iNbLUEHHS YMCENbHOCTI KOMaxXOoiAHUX MTaxiB Y MOHOKYNbTypax COCHW 3BMYaNHOI — AN 3anobiraHHs
cnanaxam YUcenbHOCTI NUCTOIAHMX KoMax. lMepwnin TMN 3axofiB Mae BKMHOYATU: CTBOPEHHS LUTYYHUX
rHi3giBenb AN Kavok, AEHHUX XUXKKX NTaxiB, COB, BUAIB poanHY BOXXonuHuX, NigTpUMaHHSA YMOB iCHYBaHHS
Yy MiCLAX 3POCTaHHS PiOKICHUX BMAIB POCMVH (MEBHUIM PEXUM OCBITIIEHHSA TOLLO), MOKPALLEHHS YMOB Yy
HepecToBMX Bogonmax (ix 3arnnbneHHsi, CTBOPEHHS HacamXeHb BOAHOI Ta NpubepexxHoi pocnmHHoOCTI abo,
HaBMaku, BUAAnNeHHsi Takoi POCIMHHOCTI; 00nalUTyBaHHS crneuianbHUX MiCLb HEPECTY Ta MiCLb iCHYBaHHS
rigpoOioHTIB — 3aHypeHi cToBOYypu OepeB, LUTYYHI NOBEPXHi OOPOCTaAHHA TOwo). 3a YMOB BUHWUKHEHHS
Hag3BMYanMHUX OOCTaBWH (PACHI  CHironagu, CUMbHI NOCYXW, OOMedEeHiHHs TOWO) € MOXIUBUM
obnalwTyBaHHs TMUMYacoOBMX BOAOMOIB Ta MavdaH4uKiB MigroAieni TBapuH. BioTexHiuHi 3axoan MOXyTb
BKITHOYATU NPOBEAEHHS PeiHTPOaYKLil PigKICHUX BUAIB, perynoBaHHS YMCENbHOCTI iHBa3IMHUX Yy>KOPIgHMX
(iHTpooyKkoBaHWX) BUAIB.

CtBopeHHs PIIIM npusBede A0 NOKpaLLeHHs CaHiTapHOro CTaHy y nicax Ta Ha NpunernmMx eputopisx,
NMOKpaLLeHHs 3aXMCHUX BRNAacTUBOCTEMN MICOBUX MacuBiB, NIATPUMAaE PO3BUTOK OAXONAPCTBA B PEriOHI;
PO3BUTOK TYPUCTUYHMX MapLUpPYTIB Ta MNOCAYr y MeXax TEpUTopii rpomag cnpusaTuMe NnosiBi HOBMX BUAiB
€KOHOMIYHOT AisiNbHOCTI Ta BiANoOBiAHNX po60o4YMX MiCLb Asl HACENEHHS.
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Materials to the creation of the Regional Landscape Park ‘Smarahdove Dzherelo’

(Kharkiv Region, Ukraine)
T.A. Atemasova, A.A. Atemasov, S.G. Viter, Yu.G. Gamulya, A.N. Drogvalenko,
N.Yu. Polchaninova, O.V. Prylutskyi, O.l. Sinna, V.V. Terekhova

Intending to create a regional landscape park, we investigated various sites of upland oak forests, pine
forests on the above-floodplain terrace of the left bank of the Udy River, adjacent floodplain meadows on
both banks, and swampy soil depressions near the village of Ternovaya. In total, we proposed seven
segments with a total area of 6173.03 hectares to be included in the Smarahdove Dzherelo Regional
Landscape Park, a projected conservation area in the south of the Kharkiv District of the Kharkiv Region.
The studied oak forests on the right river bank and flat interfluves, pine forests on the above-flooded terrace,
and the Udy floodplain are examples of the typical landscape of Slobidska Ukraine. The Udy floodplain
hosts meadows of a significant area and alder forests in humid near-terrace depressions; dry meadows are
confined to forest edges and fallow lands. In total, ten endangered natural habitats listes in the Berne
Convention are presented in the study area. Flora and vegetation are rich and, in general, retain the
composition inherent in the biotopes of the southern forest-steppe of Left-Bank Ukraine. One plant
association is included in the Green Book of Ukraine; the other three are in the List of Rare Plant
Associations of the Kharkiv Region. Five vascular plant species, one fern species, and one fungus species
are included in the Red Data Book of Ukraine; 14 plant species are included in the Red List of the Kharkiv
Region. We found eight animal species of the European Red List, 65 animal species from Appendices Il
and Ill of the Bern Convention, including six species from Appendices | and Il of the Bonn Convention; 23
animal species are included in the Red Data Book of Ukraine, while 19 species are in the List of Rare
Species and Species in Need of Protection in the Kharkiv Region. New locations of species requiring
protection at the regional and all-Ukrainian level have been identified. Species at the boundaries of their
ranges make a significant contribution to local biodiversity. Several southern species were found on the dry
edges of the Chornyi Lis forest area: for the Mantis /ris polystictica, it is the second record from the Kharkiv
Region, for the spiders Marinarozelotes malkini and Ero aphana, it is the first record in the regional list. Two
beetle species (Fissocatops westi and Scymniscus horioni) are new to the fauna of Ukraine. We assessed
the degree of preservation of natural communities and the possibility of their inclusion in various zones of
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the projected regional landscape park. Basic biotechnical measures were recommended to maintain the
natural properties of the park ecosystems.

Key words: micobiota, vegetation, arthropods, birds, rare and threatened species, conservation areas, the Emerald
Network of Ukraine.
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Materials to the creation of the Regional Landscape Park ‘Smarahdove Dzherelo’ (Kharkiv Region, Ukraine)

AOOATOK

Ta6bnuua 1. OxopoHOBaHi BUAM rpuGIB i POCNMH, WO TPaNNAKTLCA Ha TEPUTOPIl NPOEKTOBAHOIO
perioHanbHoro naHgwadgTHoro napky «CmapargoBe gxepeno»

CkopoyeHHs: YKY — lNMepenik BUAiB pOCNMWH, WO 3aHOCATLCH A0 YepBOHOT KHUMM YKpaiHM (POCIIMHHWA CBIT),
Ta BMAIB POCNMH, LLO BUKIOYEHi 3 YepBOHOI KHUMM YKpaiHu (pocnmHHMM cBiT), 2021; Xapk. obn. — MNMepenik
BMAIB pOCnuH Ta rpubis, WO nignaraioTe ocobnmBii oXopoHi Ha TepuTopil Xapkiscbkoi obnacti, 2018
BAB — babaiscbka ainsHka napky, B3J1 — bBeasntogiscbka, O3P — O3epsHcbka, AKB — Akosniscbka, YPJ1 —
«YopHun nicy, TM — TepHiscbki nogn, XOP — XopoLliscbKa.

Table1. Protected species of fungi and plants occurring in the projected Regional Landscape Park
‘Smarahdove Dzherelo’

Abbreviations: UKY — A list of plant and fungi species listed in the Red Book of Ukraine (Plant world) and
excluded from the Bed book of Ukraine (Plant world), 2021; Xapk. obn. — A list of plants and fungi under
special protection within the Kharkiv Region as of January 1, 2018. BAB — Babaivska segment of the Park,
B3I — Bezliudivska, O3P — Ozerianska, AKB — Yakovlivska, YPJ1 — «Chornyi Lis», Tl — Ternovski Pody
XOP — Khoroshivska.

o . | YncenbHictb y
XOPOHHUIA .
craTyc NPOEKTOBaHOMY HinaHka
Bua PN
4Ky Xapk.
obn
BinonaByTnHHWK 6ynbbucTuii (Leucocortinarius bulbiger (Alb. & + NOOAMHOKI SKB
Schwein.) Singer 3Haxigku
O3P, AKB, 3anuiku
Kosuna Bonocucta (Stipa capillata L.) + pigKicHWI cTeniB Ha
KpyTOCXUnax
O3P, AKB, 3anuLiku
Kosuna By3bkonucra (Stipa tirsa Steven) + pigkicHWI cTeniB Ha
KpyTOoCcxunax
Mnopgopixka 6rowmyHa (303ynuHeLb 6roWnYHNIA)
(Anacamptis coriophora (L.) R.M. Bateman, Pridgeon et M.W. + pigKicHWI B3J1, 3annasHi nyku
Chase s.l.)
Mnoaopixka 6onoTHa (303ynuHelb 6onoTHUIN) (Anacamptis + — B3, 3annaski nvkw
palustris (Jacg.) R.M. Bateman, Pridgeon et M.W. Chase) piA ’ y
Ps6unk manun (Fritillaria meleagroides Patrinex Schult. et + Lo .
Schult. f.) piaKicHUA B3J1, 3annas.Hi nyku
O3P, YPI1,
TionbnaH gibposHun (Tulipa quercetorum Klokov et Zoz) + YUCTEHHUI 3BUYANHUIA Y
nibpoBax
AKOHIT WwepcTucToBycuin (Aconitum lasiostomum Rchb.) + YUCNEHNN O3P, pibposa
BanepiaHa nikapcbka (Valeriana officinalis L.) + ymcneHumn O3P’;’ii23£§qua
BopoHsive oko 3BuyaviHe Paris quadrifolia L. + pigKicCHMI YP
"neynkm xoBTi (Nuphar lutea (L.) Smith) + YUCNEHUN y Bogonmax
3Bipob6in cTpyHkuii (Hypericum elegans Steph.) + pigKiCHMI YPJ1, nicoBi ransiBuHM
JlacToBeHb pocincbkuii (Vincetoxicum rossicum (Kleop.) + .
He yncrneHum 4P
Barbar.)
JlataTTa 6ine (Nymphaea alba L.) + 3BUYANHWIA y BOgonmax
OwmaH Bucokun (Inula helenium L.) + YUCTNEHHUI B3/J1, 3annasHi nykn
MnaBywHuK 6onoTHUN (Hottonia palustris L.) + He YncrneHmmn y Bogonmax
MyxmpHuk nomkuii (Cystopteris fragilis (L.) Bernh. + pigkicHWI YPJ1, O3P, B3/
Pact Mapwanna Corydalis marschalliana Pers. + He YncneHum YPIl
Ckymnig 3BuyanHa (Cotinus coggygria Scop.) + He YncneHun YPJl, O3P
XBoLy 3umytoumnn (Equisetum hyemale L.) + He YncrneHmmn YpPJl
O3P, AKB, 3anuwiku
Xonopgok 6aratonuctun (Asparagus polyphyllus Steven) + pigkicHWI cTeniB Ha
KpyTOoCcXunax
YacHuk Begmexuin, unbyns segmexa (Allium ursinum L.) + pigKicHUR YPI
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0 .| YucenbHicTb y
XOPOHHWIA .
craTyc MPOEKTOBAHOMY Hinaxka
Bun PN
yKy Xapk.
obn

Yemepuus Jlobeniesa (Veratrum lobelianum Bernh.) + pigKiCHMI B3/, 3annasHi nykn
LLlaBnist nyuHa (Salvia pratensis L.) + He uncnenmit |0 HKJ%KZYXOH'”"H'
Wagnis noHnkna (Salvia nutans L.) + ne uncnenmi | 93P HKJ?);K?AVXONHE’HI
g.:,JI/CI:LHSV;K wapTtpcbkun (Dryopteris carthusiana (Vill.) H. P. + piKiCHWIA YPF, B3]

Ta6bnuua 2. OxXxOpoOH0OBaHi BMAM KOMaXx, WO TPannAlTbLCA Ha TepuTopii NMPOEKTOBaHOro
perioHanbHoro naHawacdgTHoro napky «CmapargoBe gxepeno»

CkopoyeHHs: E4C — €sponencbkunii YepBoHUn cnncok, YKY — MNepenik BuaiB TBapyH, WO 3aHOCATLCS A0
YepBOHOI KHUMM YKpaiHW (TBApUHHWIA CBIT), Ta BUAIB TBapWH, WO BUKIIOYEHi 3 YepBOHOI KHUMM YKpaiHu
(TBapuHHMIA cBiT), 2021; Xapbk. 065n. — Buaun TBapuH, WO NiansararoTe 0COGMMBIN OXOPOHi Ha Teputopii
XapkiBcbkoi obnacTi, 2018. [insHka napky — ave. Tabn. 1.

Table 2. Protected species of insects occurring in the projected Regional Landscape Park
‘Smarahdove Dzherelo’

Abbreviations: €4C — European Red List, YKY — A list of animal species listed in the Red Book of Ukraine
(Animal world) and excluded from the Bed book of Ukraine (Animal world), 2021; Xapek. 06mn1. — Animal
species under special protection within the Kharkiv Region, 2018. Park segments — see. Table. 1.

OXOpOHHWI cTaTyC UncenbHicTs y Hinswca

Bun €e4yc YKy Xapk. obn npoeK;?.ﬁ_laHOMy napky
Psag Coleoptera
Bycaq. MYCKYCHUI _ + + I'IOO,D,I{IHOKi 53
Aromia moschata (Linnaeus, 1758 3Haxigku
KombGouepyc rmageHbkun + NMOOONHOKI 03P
Combocerus glaber (Schaller, 1783) 3Haxigku
[nockoTinka YyepBoHa NOOOUNHOKI
Cucujus cinnabgrinus (Scopoli, 1763) * * * 3Haxigku o3P
KopeHeig-xpecTtoHocelb + + NOOANHOKI AKB
Dorcadion equestre (Laxmann, 1770) 3Haxigku
BockoBUK-MiCTPSAK MiHNNBUIA + + NOOAMHOKI 03P
Gnorimus variabilis (Linnaeus, 1758) 3Haxigku
TiHento6 oyboBuii + NOOANHOKI =
Hypulus quercinus (Quensel, 1790) 3Haxigku
Bycau ToBCTYH BepboBuii + NOOAMHOKI 53
Lamia textor (Linnaeus, 1758) 3Haxigku
CBIiTnsK 3BMYanHunin + NOOANHOKI upPn
Lampyris noctiluca (Linnaeus, 1767) 3Haxigkm
KanTypHuk MiHNuBun + NOOOUNHOKI =
Lichenophanes varius (llliger, 1801) 3Haxigku
XKyk-oneHb + - O3P, AKB,
Lucanus cervus (Linnaeus, 1758) YPJ
YKyKk-camiTHUK NOOANHOKI
O;/moderma barnabita Motschulsky, 1845 * * * 3Haxigku o3P
BpoHsiska Benuka 3eneHa + + NOOAMHOKI 03p
Protaetia speciosissima (Scopoli, 1786) 3Haxigku
Bycau uepBoHokpun Kennepa + + NOOAMHOKI AKB
Purpuricenus kaehleri (Linnaeus, 1758) 3Haxigku
Psag Hemiptera
dimara kpacunec + NMOOONHOKI KB
Phymata crassipes (Fabricius, 1775) 3Haxigku
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OXOpOHHUI cTaTyC

YucenbHicTb y

Bua NPOEKTOBAHOMY Rinstka

€eyc UKy Xapk. obn PIIM napky

BinbniaHyc nigmapeHH1KoBUiA + NOOAMNHOKI KB

Vilpianus galii (Wolff, 1802) 3Haxigku

Pag Hymenoptera

Ckonisi-riraHT NOOANHOKI

Megascolia maculata (Drury, 1773) * " 3Haxigkm AKB, HPTI

Bboxona-tecnsap 3snyanHa MOOANHOKI

Xylocopa valga Gerstaecker, 1872 * * 3Haxigku AKB, 4PN

Pan Lepidoptera

Mine nepucroByca 6ykoBa + NOOANHOKi 03p

Euplocamus anthracinalis (Scopoli, 1763) 3Haxigku

JlloumHa NOOANHOKI

Hamearis lucina (Linnaeus, 1758) * * 3Haxigku B3N

Mopanipin + SBUYAIAHMIA AKB, YPN

Iphiclides podalirius (Linnaeus, 1758)

MaxaoH + 3BUYANHMI AKB, 4PN

Papilio machaon Linnaeus, 1758

MHeMmo3uHa + + NOOANHOKI =

Parnassius mnemosyne (Linnaeus, 1758) 3Haxigkm

MonikceHa .

Zerynthia polyxena (Denis & Schiffermdiller, + + MOOAMHOKI B3N

1775) 3Haxigku

Ta6nuusa 3. OXxopoHIoBaHi BUAM Xpe6GeTHUX TBapUH, O TPaNMAITLCSA Ha TePUTOPIi NPOEKTOBAHOro
perioHanbHoro naHgwadTHoro napky «CmMapargoBse gxepeno»

CKOpOYeHHs1 — guB. Tabn. 1, 2.

Table 3. Protected species of vertebrate animals occurring in the projected Regional Landscape

Park ‘Smarahdove Dzherelo’
For abbreviations, see Tabl. 1, 2.

OXOpOHHUIA cTaTyc .
LinsiHka
Bua euc UKy Xapk. BbepHcbka | BoHHCbKa napKy
obn. KOHBEHLiA | KOHBeHLid

TpuWTOH rpebiHyacTui + T, B3I,
Triturus cristatus Laurenti, 1768 XOP
TpWTOH 3BMYaNHUNI TN, B3/,
issotriton vulgaris Linnaeus, 1758 XOP, AK
Ponyxa cipa
Bufo bufo Linnaeus, 1758 * HPR, XoP
Keakwa 3BnyanHa
Hyla arborea Bokermann, 1758 * il
>Kaba ictiBHa (Pelophylax + 531
esculentus) (Linnaeus, 1758)
YKaba TpaB’siHa 03P
Rana temporaria Linnaeus, 1758
Yepenaxa 6onoTsHa
Emys orbicularis (Linnaeus, 1758) NT * B3N
Awipka npyaka 53/7
Lacerta agilis Linnaeus, 1758
BepeTinbHUUA namka
Anguis fragilis Linnaeus, 1758 7IKB, XOP
MigsiHka Coronella austriaca
Laurenti, 1768 * o3P
Orap Tadorna ferruginea
(Pallas, 1764) VU ¥ ¥ OsP
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OXOpOHHWI cTaTyc [insHka
Bun euc UKy Xapk. BepHcbka | BOHHCbKa napky
oon. KOHBEHLiS | KOHBEHLs
HeposeHb Anas strepera + ™
(Linnaeus, 1758)
YepHb YepBoHOA3b00a Netta rufina + ™
(Pallas, 1772)
Lynika yopHui Milvus migrans VU + Tr, 4P/,
(Boddaert, 1783) B3/1., BAB
Actpy6 Benukun Accipiter gentilis + YPJ1, AKB,
Linnaeus, 1758 BAB, O3P
KaHtok 3BnyaniHum Buteo buteo + YPJ, AKB,
Linnaeus, 1758 BAB, O3P
Migcokonuk Benukun Falco
subbuteo Linnaeus, 1758 " * HPI, XOP
CoBa ByxaTa Asio otus
Linnaelils, 1758 * B3n
Coga cipa Strix aluco
Linnaeus, 1758 * PR, 03P
Cwuy xaTHin Athene noctua
Scopoli, 1769 * KB
lopnuuga 3BuyariHa Streptopellia
turtur (Linnaeus, 1758) VU * HPII
Opyn Upupa epops Linnaeus, 1758 + HKBB‘A%?’P‘
Oaten 3BuyaniHun Dendrocopos + AKB, O3P,
major (Linnaeus, 1758) BAB, YPI
Oaten cepenHin Dendrocopos + AKB, O3P,
medius (Linnaeus, 1758) BAB, YPJ
Oaren manui Dendrocopos minor + AKB, O3P,
(Linnaeus, 1758) YPJ
Kpyturonoska Jynx torquilla + AKB, O3P.
(Linnaeus, 1758) YP/
>KoBHa cuBa Picus canus + YPJ, AKB,
Gmelin, 1788 O3P
. . . TN, B3n.,
Copokonya cipui Lanius excubitor + + + upPn —
Linnaeus, 1758
3umye
LLieBpuk nicoBuin Anthus trivialis + YPJl, AKB,
(Linnaeus, 1758) O3P, BAB,
Owmentox Bombyecilla garrulus (;-IsPPJ'I,Eﬂ?’lf_IB,
(Linnaeus, 1758) * ’ T
3umye
Businbra Oriolus oriolus HPI, AKB,
(Linnaeus, 1758) * O3P, BAB,
) XOP
. YPn, AKB,
Kpyk Corvus corax (Linnaeus, 1758) + 03P YPJI,
MyxonoBka ctpokaTa Ficedula
h});)oleuca (Pa‘I)Ias, 1764) " i BAB
Myxonogka 6inowms Ficedula + YPn, AKB,
albicollis (Temminck, 1815) O3P
Binblwianka Erithacus rubecula + YPJ, AKB,
(Linnaeus, 1758) O3P
MyxonoBska mana Ficedula parva + YPJ, AKB,
(Pallas, 1764) O3P, BAB,
ConoBewnko cxigHun Luscinia + YPn, AKB,
luscinia (Linnaeus, 1758) 03P, XOP
MyxonoBka cipa Muscicapa striata + YPJ1, AKB,
(Pallas, 1764) O3P, BAB,
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OXOpOHHUI1 cTaTyC

Bua euc UKy Xapk. EGpHCbK.a 50HHCI:K.a ﬂ,;g?;;a
oon. KOHBEHLiA | KOHBeHLjsa
Opisg yopHun Turdus merula + YPJ, AKB,
(Linnaeus, 1758) O3P, babai
[Opi3a cnisounn Turdus philomelos + YPJ, AKB,
(Brehm, 1831) O3P, babai
YukoTeHb Turdus pillaris 4PN, AKB,
(Linnaeus, 1758) * O3P, BAB,
’ B3/ —3umye
] L. 4PN, AKB,
Opisg-omentox Turdus viscivorus + 03P BaGai-
(Linnaeus, 1758) 3’
umye
BiBuapuk-koBanuk Phylloscopus + YP/, AKB,
collybita (Vieillot, 1817) O3P, BAB,
BiBuapwk >xoBTOGPOBMI
Phylloscopus sibilatrix (Bechstein, + ggg gfg
1793) ’ ’
Kponwue’saHka YyopHoronosa Sylvia + YPJ, AKB,
atricapilla (Linnaeus, 1758) O3P, BAB,
Kponwue’aHka cipa Sylvia communis + YPJ, AKB,
(Latham, 1787) O3P, BAB
CwuHunua 6nakmTtHa Cyanistes + YPn, AKB,
caeruleus Linnaeus, 1758 O3P, BAB
CuvHuus Benuka Parus major + YPJ, AKB,
Linnaeus, 1758 O3P, BAb
aiuka 6onoTtsiHa Poecile palustris + YP/, AKB,
(Linnaeus, 1758) O3P, BAB
CwuHunua posroxsocTta Aegithalos + YPJ, AKB,
caudatus (Linnaeus, 1758) O3P, BAB
MigkopuwHuk 3suyanHuin Certhia + YPJ, AKB,
familiaris Linnaeus, 1758 O3P, BAB
MoB3wuk Sitta europaea + YP/, AKB,
Linnaeus, 1758 O3P, BAB
Chi UPJ1, AKB,
Hiryp Pyrrula pyrrula + 03P BAB —
Linnaeus, 1758 '
3umye
3a6nuk Fringilla coelebs + YPn, AKB,
(Linnaeus, 1758) O3P, BAb
KocTorpu It
coccotimustos . 4P G,
(Linnaeus, 1758) ’
3eneHsk Chloris chloris + YPn, AKB,
(Linnaeus, 1758) O3P, BAB
KoHonnsaHka Acanthis cannabina + YPn, AKB,
(Linnaeus, 1758) O3P, BAB
BiBcsiHka 3Bu4anHa Emberiza + YPn, AKB,
citrinella (Linnaeus, 1758) O3P, BAB
Beuipnuua pyaa Nyctalus noctula
(Schreber, 1%/74) : * " * HPII
BoasHa HiuHuua Myotis daubentonii
Kuhl, 1817 * * * HPII
CraBkoBa HiuHuua Myotis
dasycneme (Boie, 1825) NT * " * HPII
BuBipka 3BuvaiiHa Sciurus vulgaris + YPJ, AKB,
(Linnaeus, 1758) O3P, BAB
CoHs nicosa Dryomys nitedula + YPn, AKB,
(Pallas, 1778) O3P, BABb
Bugpa Lutra lutra (Linnaeus, 1758) NT + B3N
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OXOpOHHWI cTaTyc .
Bua Xapk. BepHcbka | BOHHCbKa Ainsitka
€eyc YKy ! ) napky
o6n. KOHBEHUIs1 | KOHBeHUisi

Bopcyk Meles meles
(Lir?ngeus, 1758) * * HPII
IlicoBa kyHuus Martes martes + + YPJ, AKB,
(Linnaeus, 1758) 03P, BAb
CapHa eBponencbka Capreolus + YPJ1, AKB,
capreolus Linnaeus, 1758 O3P, BAB

Tabnuusa 4. BupoBun cknap i 6ioToniyHa npuypoyeHicTb NaByKiB Ha AiNsiHKaX NPOEKTOBAHOro
perioHanbHoro naHawadgTHoro napky «CmapargoBe gxepeno»

MoHitopuHrosi ginaHku: Besntogiecbka AinsgHka napky (B3I1): | — nyr B okonuusix c. besnioaiska;
OsepsiHcbka ginsHka (O3P): nic B okonuusx cin BepxHsa Ta HuwkHa O3epsiHa, Il — Bupybka, Ill — npocika,
IV — nig nonorom nicy; Akoeniecbka gingHka (AKB): [| — octenHeHun cxun B okonuusax LLoskocTaHLuii, nic B
okonuusix c. Akosniska, VI — yaniccs, VIl — nig nonorom nicy; ypouniie «Hoprun Jlic» (UPIT): VIII — y3nices,
IX — nig nonorom nicy

Table 4. Spider species composition and habitat preference within the segments of the projected
Reginal Landscape Park ‘Smarahdove Dzherelo’

Monitoring plots: Bezliudivska segment of the Park (B3J1): | — meadow in the vicinity of Bezliudivka Vil.;
Ozerianska segment (O3P): forest in the vicinities of the Villages of Verkhnia nad Nyzhnia Ozeriana, Il —
clearing, lll — clear cutting, IV — under the canopy; Yakivlivska segment (AKB): Il — slope with steppe
vegetation in the vicinity of Shovkostantsia, forest in the vicinity of the Village of Yakovlivka: VI — forest
edge, VIl — under the canopy; forest area ‘Chornyi Lis’ (YPJ1): VIII — forest edge, IX — under the canopy

MOHITOPUHIOBI AiNSAHKN

PoanHwn/sugmn
B3N O3P AKB YPJl

| v v v [ wvn [ vin | ix
PoguHa Agelenidae
Tegenaria lapicidinarum Spassky, 1934 ‘ ‘ ‘ ‘ + ‘ | ‘ ‘
PoguHa Anyphaenidae
Anyphaena accentuata + +
(Walckenaer, 1802)
PoauHa Araneidae
Agelenatea redii (Scopoli, 1763) + +
Araneus angulatus Clerck, 1757 + + +
A. diadematus Clerck, 1757 + + + + + + +
A. quadratus Clerck, 1757 + + + + + +
Araniella opistographa (Kulczynski, 1905) +
Argiope bruennichi (Kulczynski, 1905) + + + + +

+

Cercidia prominens (Westring, 1851)

Cyclosa conica (Pallas, 1772) + + + +
Gibbaranea bituberculata

(Walckenaer, 1802) * " * *
Hypsosings sanguinea (C.L. Koch, 1844) +
Larinioides patagiatus (Clerck, 1757) +
L. suspicax (O. Picard-Cambrige, 1876) +
Mangora acalypha (Walckenaer, 1802) + + + + + + + + +
Neoscona adianta (Walckenaer, 1802) + +

+

Singa hamata (Clerck, 1757)
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MOHITOPUHIOBI AiNSHKM

PoguHun/engn
B3Il O3P AKB YPJl

I Il I v \' VI )l VI IX

S. nitidula C.L. Koch, 1844 +

Zilla diodia (Walckenaer, 1802) + +

PoguHa Atypidae

Atypus piceus (Sulzer, 1776) | + ‘ ‘ + ‘ ‘ ‘ + ‘ + | +

Poauna Cheiracanthiidae

Cheiracanthium erraticum (Sulzer, 1776) + | ‘ ‘ ‘ ‘ ‘ ‘ |

Poauna Clubionidae

Clubiona coerulescens L. Koch, 1867 + + +

C. lutescens Westring, 1851 +

C. neglecta O. Pickard-Cambridge, 1862 + +

PoguHa Dictynidae

Dictyna arundinacea (Linnaeus, 1758) + + + + + +

D. uncinata Thorell, 1856 + +

PoguHa Dysderidae

Harpactea rubicunda (C.L. Koch, 1838) | ‘ ‘ ‘ ‘ ‘ + ‘ |

PoguHa Gnaphosidae

Calillepis nocturna (Linnaeus, 1758) + + + *

Civizelotes pygmaeus (Miller, 1943) +

Drassodes pubescens (Thorell, 1856) + + + + +

Drassyllus lutetianus (L. Koch, 1866)

D. praeficus (L. Koch, 1839)

D. pusillus (C.L. Koch, 1833)

+ |+ |+ |+

D. villicus (Thorell, 1875)

D. vinealis (Kulczynski, 1897) + +

Gnaphosa licenti Schenkel, 1953 + + +

G.lucifuga (Walckenaer, 1802) +

Haplodrassus dalmatensis (L. Koch,
1866)

H. kulczynskii Lohmander, 1942 +

H. minor (O. Pickard-Cambridge, 1879) +

H. signifier (C.L. Koch, 1839) + * ¥ * !

H. silvestris (Blackwall, 1833) + +

H. umbratilis (L. Koch, 1866) + + +

Marinorozelotes  malkini  (Platnik et
Murphy, 1984)

Micaria fulgens (Walckenaer, 1802) + +

M. pulicaria (Sundevall, 1831) +

Scotophaeus quadripunctatus (Linnaeus,
1758)

Trachyzelotes pedestris
(C.L. Koch, 1837)

Zelotes electus (C L. Koch, 1839) + + +

Z. fuscus (Thorell, 1975) + + + + + +
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PoauHm/Man MOHITOPMHIOBI AiNSAHKN
B3N O3P AKB YPJl

I Il 1 v V VI Vi VIl IX
Z. latreillei (Simon, 1878) + + +
Z. longipes (L. Koch, 1866) +
Pogunna Hahniidae
Hahnia ononidum Simon, 1875 ‘ + ‘ ‘ | ‘
PoguHa Linyphiidae
Abacoproeces saltuum (L. Koch, 1872) + + +
Batgyphantes nigrinus (Westring, 1851) +
Centromerus incilium (L. Koch, 1881) +
Ceratinella brevis (Wider, 1834) +
C. scabrosa (0. Pickard-Cambridge, +
1871)
Dismodicus bifrons (Blackwall, 1841) +
Erigone atra Blackwall, 1833 +
Gongilidiellum murcidum Simon, 1884 +
Hylyphantes nigritus (Simon, 1881) + + +
Kaestneria pullata (O. Pickard- +
Cambridge, 1863)
Linyphia hortensis Sundevall, 1830 + + + + +
L. tenuipalpis Simon, 1884 +
L. triangularis (Clerck, 1757) + + + + + + +
Neriene clathratha (Sundevall, 1830) + + + + +
Oedothorax retusus (Westring, 1851) +
Porrhomma pygmaeum (Blackwall, 1834) +
Tallusia experta (O. Pickard-Cambidge, +
1871)
Tapinopa longidens (Wider, 1834) +
Tenuiphantes flavipes (Blackwall, 1854) + + + +
Trichoncus affinis Kulczynski 1894 +
Walckenaeria  incisa  (O.  Pickard- +
Cambridge, 1871)
W. nudipalpis (Westring, 1851) +
PoguHa Liocranidae
Agroeca brunnea (Blackwall, 1833) + + + + +
A. cuprea Menge, 1873 + + + + +
A. lusatica (L. Koch, 1875) + +
PoguHa Lycosidae
Alopecosa aculeata (Clerck, 1757) +
A. cuneata (Clerck, 1757) + +
A. farinosa (Herman, 1879) + +
A. pulverulenta (Clerck, 1757) + + + + +
A. trabalis (Clerck, 1757) + +
Arctosa lutetiana (Simon, 1876) + + +
Pardosa agrestis (Westring, 1861) +
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PoguHun/engn
B3Il O3P AKB YPJl

I Il I v VI )l VI IX

P. alacris (C.L. Koch, 1833) + + + + + + +

P. fulvipes (Collet, 1876) +

+ |+ |+ [<

P. lugubris (Walckenaer, 1802) + +

P. maisa Hippa & Mannila, 1982 +

+
+
+

Trochosa robusta (Simon, 1876)

T. ruricola (De Geer, 1778) + +

T. terricola Thorell, 1856 + + + + + +

Xerolycos miniata (C.L. Koch, 1834) + +

Pognna Mimetidae

Ero aphana (Walckenaer, 1802) *

E. furcata (Villers, 1789) +

PoguHa Miturgidae

Zora nemoralis (Blackwall, 1861) + + + +

Z. spinimana (Sundevall, 1833) + + + + + +

Poauna Philodromidae

Phlidromus dispar Walckenaer, 1826 + + + + + + +

Tanatus arenarius L. Koch, 1872 +

Th. formicinus (Clerck, 1757) + + +

Th. sabulosus (Menge, 1875) + *

Tibellus oblongus (Walckenaer, 1802) +

Poguna Phrurolithidae

Phrurolithis festivus (C. L. Koch, 1835) | ‘ ‘ ‘ ‘ + ‘ ‘ |

Poauna Pisauridae

Pisaura mirabilis (Clerck, 1757) +

P. novicia (L. Koch, 1878) + + + + + +

Popguna Salticidae

Asianellus festivus (C.L. Koch, 1834) +

Ballus chalibeius (Walckenaer, 1802) + + +

Carrhotus xanthogramma (Latreille, 1819) +

Euophrys frontalis (Walckenaer, 1802) + +

Evarcha arcuata (Clerck, 1757) + +

E. falcata (Clerck, 1757) +

Heliophanus auratus C.L. Koch, 1835 +

H. cupreus (Walckenaer, 1802) + + + + + + +

H. flavipes (Hahn, 1832) +

Philaeus chrysops (Poda, 1761)

Phlegra fasciata (Hahn, 1826) *

Pseudicius encarpatus (Walckenaer,
1802)

PoguHa Tetragnathidae

Pachygnatha clercki Sundevall, 1823 +

P. degeeri Sundevall, 1830 +

BicHuk XapkiBcbKoro HauioHanbHOro yHisepcuteTy iMeHi B. H. KapasiHa
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P. listeria Sundevall, 1830 +
Tetragnatha montana Simon, 1874 +
T. pinicola L. Koch, 1870 +
Poauna Theridiidae

PoguHun/Bngn

Asagena phalerata (Panzer, 1801) +
Enoplognatha latimana Hippa et Oksala,
1982

E. ovata (Clerck, 1757) + + + + + + -
Euryopis flavomaculata (C.L. Koch, 1836) + + + +

Parasteatoda lunata (Clerck, 1757) + + +
Robertus arundineti (O. Pickard-
Cambridge, 1871)

Steatoda bipunctata (Linnaeus, 1758) +
Theridion pinastri L. Koch, 1872 +
T. varians Hahn, 1833 +
PoauHa Thomisidae
Ebrechtella tricuspidata (Fabricius, 1775) + +
Misumena vatia (Clerck, 1757) + + + +
Ozyptila praticola (C.L. Koch, 1837) + + + +
O. scabricula (Westring, 1851) +
O. trux (Blackwall, 1846) +
Pistius truncatus (Pallas, 1772) +
Tmarus piger (Walckenaer, 1802) + + + + + + +
Spiracme striatipes (L. Koch, 1870) +
Xysticus cristatus (Clerck, 1758) + + + + + + +
X. luctator L. Koch, 1870 + + + + + +
X. ulmi (Hahn, 1831) +
Poauna Titanoecidae

Titanoeca schineri L. Koch, 1872 +
Ycboro suais 58 40 47 40 36 32 29 41 32

Tabnuua 5: BugoBuin cknag i GioToniyHa npuypoyYeHiCTb KOMax Ha AiNfiHKaXx NPOEKTOBaHOro
perioHanbHoro naHawacdgTHoro napky «CmapargoBe gxepeno»

Ckopo4yeHHs auB. Tabn. 4.

Table 5. Insect species composition and habitat preference within the segments of the projected
Reginal Landscape Park ‘Smarahdove Dzherelo’

For abbreviations, see Tabl. 4.

MOHITOpPUHroBI AiNsiHKN
Buawn B3n O3P AKB yPn
| ol ow v | v v v | v | X
Psag Coleoptera
Poauna Anthribidae
Dissoleucas niveirostris (Fabricius, 1798) | | + | | | | | |
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MOHiTOpUHroBi AiNgHku
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| I 1 v \Y \ Vi Vil IX

Platyrhinus resinosus (Scopoli, 1763)

Platystomos albinus (Linnaeus, 1758)

Tropideres albirostris (Schaller, 1783)

Poauna Bostrichidae

Lichenophanes varius (llliger, 1801) | | | | | | | | +

PoguHa Buprestidae

Anthaxia podolica Mannerheim, 1837

Anthaxia signaticollis (Krynicki, 1832) + + +
Anthaxia olympica Kiesenwetter, 1880

Chrysobothris affinis (Fabricius, 1794) +
Cylindromorphus filum (Gyllenhal, 1817) + +

Trachys minuta (Linnaeus, 1758)

PoavHa Byrrhidae

Byrrhus pilula (Linnaeus, 1758)

Lamprobyrrhulus nitidus (Schaller, 1783)

Poauna Cantharidae

Cantharis annularis Ménétriés, 1836 +

Cantharis livida Linnaeus, 1758

Cantharis rustica Fallén, 1807

Rhagonycha fulva (Scopoli, 1763) +

Popauna Carabidae

Abax parallelepipedus (Piller &
Mitterpacher, 1783)

Brachinus crepitans (Linnaeus, 1758) +

Calathus erratus (C.R. Sahlberg, 1827)

Calathus fuscipes (Goeze, 1777) + +

Calathus melanocephalus (Linnaeus,
1758)

Calosoma inquisitor (Linnaeus, 1758) + +

Carabus cancellatus llliger, 1798 +

Carabus convexus Fabricius, 1775 + +

Gen. sp. + + + + +

Harpalus rufipes (De Geer, 1774) + +

Notiophilus laticollis Chaudoir, 1850 +

Panagaeus bipustulatus (Fabricius, 1775) + +

PoauHa Cerambycidae

Agapanthia villosoviridescens (De Geer,
1775)

Alosterna tabacicolor (De Geer, 1775) + + +

Aromia moschata (Linnaeus, 1758)

Dinoptera collaris (Linnaeus, 1758)

Dorcadion carinatum (Pallas, 1771)

Dorcadion equestre (Laxmann, 1770)

Dorcadion holosericeum Krynicki, 1832 +

Lamia textor (Linnaeus, 1758) +
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v V W Vi Vi IX

Mesosa curculionoides (Linnaeus, 1760)

Pachytodes erraticus (Dalman, 1817)

Plagionotus detritus detritus (Linnaeus,
1758)

Phymatodes testaceus (Linnaeus, 1758)

Phytoecia cylindrica (Linnaeus, 1758)

Phytoecia nigricornis (Fabricius, 1781)

Phytoecia pustulata pustulata (Schrank,
1776)

Purpuricenus kaehleri (Linnaeus, 1758)

Rhagium sycophanta (Schrank, 1781)

Ropalopus macropus (Germar, 1824)

Stenurella bifasciata (Muller, 1776)

Stenurella melanura (Linnaeus, 1758)

Strangalia attenuata (Linnaeus, 1758)

Theophilea subcylindricollis Hladil, 1988

Xylotrechus antilope (Schénherr, 1817)

PoaguHa Chrysomelidae

Alticinae

Cryptocephalus laetus Fabricius, 1792

Cryptocephalus moraei (Linnaeus, 1758)

Cryptocephalus sericeus (Linnaeus, 1758)

Hispa atra Linnaeus, 1767

Poauna Cleridae

Clerus mutillarius Fabricius, 1775

Thanasimus formicarius (Linnaeus, 1758)

Trichodes apiarius (Linnaeus, 1758)

Poauna Coccinellidae

Platynaspis luteorubra (Goeze, 1777)

Scymniscus horioni (Firsch, 1965)

Scymnus frontalis (Fabricius, 1787)

Scymnus sp.

Stethorus pusillus (Herbst, 1797)

PoauHa Corylophidae

Sericoderus lateralis (Gyllenhal, 1827)

PoauHa Cryptophagidae

Cryptophagus labilis Erichson, 1846

Cryptophagus nitidulus Miller, 1858

Cryptophagus pilosus Gyllenhal, 1827

PoguHa Cucujidae

Cucujus cinnaberinus (Scopoli, 1763)

PoguHa Curculionidae

Cycloderes pilosulus (Herbst, 1795)

Eusomus ovulum Germar, 1823

Exomias pellucidus (Boheman, 1834)
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MOHiTOpUHroBi AiNgHku
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Graptus triguttatus (Fabricius, 1775)

Larinus turbinatus Gyllenhal, 1835 +

Liophloeus tessulatus (O.F. Miiller, 1776)

Mecaspis alternans (Hellwig, 1795)

Minyops costalis Gyllenhal, 1834

Otiorhynchus fullo (Schrank, 1781)

+ 4|+ |+ ]|+

Otiorhynchus ligustici (Linnaeus, 1758)

Pachycerus segnis (Germar, 1823)

Psallidium maxillosum (Fabricius, 1792)

Sciaphilus asperatus (Bonsdorff, 1785) +

Scolytus rugulosus (Mdller, 1818) + +

Sitona sp.

Trachyphloeus alternans Gyllenhal, 1834

Tychius sp.

Urometopus nemorum Arnoldi, 1965 +

Pognna Dermestidae

Dermestes laniarius llliger, 1801 + + + + +

Megatoma undata (Linnaeus, 1758) +

Poauna Elateridae

Agriotes lineatus (Linnaeus, 1767) +

Agriotes pilosellus (Schénherr, 1817) +

Agriotes sputator (Linnaeus, 1758) + +

Agrypnus murinus (Linnaeus, 1758) + + +

Ampedus pomorum (Herbst, 1784) +

Prosternon tessellatum (Linnaeus, 1758) +

PoauHa Erotylidae

Combocerus glaber (Schaller, 1783) +

Dacne bipustulata (Thunberg, 1781) +

Triplax aenea (Schaller, 1783) +

Tritoma bipustulatus Fabricius, 1775 + +

PoauHa Geotrupidae

Anoplotrupes stercorosus (Scriba, 1791) +

Lethrus apterus (Laxmann, 1770) +

Odonteus armiger (Scopoli, 1772) +

PopguHa Histeridae

Acritus minutus (Herbst, 1792)

Teretrius fabricii Mazur, 1972

Plegaderus caesus (Herbst, 1792) +

Paromalus parallelepipedus (Herbst, 1792) +

Hister quadrimaculatus Linnaeus, 1758 + +

Margarinotus marginatus (Erichson, 1834) +

PogvHa Laemophloeidae

Placonotus testaceus (Fabricius, 1787) | | | + | | | + | | +

PoauHa Lampyridae
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Lampyris noctiluca (Linnaeus, 1767) +
Poauna Latridiidae

Enicmus rugosus (Herbst, 1793) +

Stephostethus angusticollis (Gyllenhal,
1827)

PoguHa Leiodidae

Amphicyllis globus (Fabricius, 1792)
Anisotoma humeralis (Herbst, 1791)
Fissocatops westi (Krogerus, 1931)
Ptomaphagus sericatus (Chaudoir, 1845)
Sciodrepoides watsoni (Spence, 1813) +
Poauna Lucanidae
Dorcus parallelipipedus (Linnaeus, 1758) +
Lucanus cervus (Linnaeus, 1758) +
Platycerus caraboides (Linnaeus, 1758)
Sinodendron cylindricum (Linnaeus, 1758)
PoguHa Lycidae

Lygistopterus sanguineus (Linnaeus,
1758)

PoguHa Melandryidae
Hypulus quercinus (Quensel, 1790) | | | | | | | | +
Poauna Mordellidae
Mordellistena sp. + +
Tomoxia bucephala (Costa, 1854) +
Poauna Oedemeridae
Oedemera podagrariae (Linnaeus, 1767) | | | | | + | | + |
PoauHa Ptinidae
Bruchoptinus rufipes (Olivier, 1790) + + +
Ptinus calcaratus Kiesenwetter, 1877 + +

++ |+ |+

+ |+ |+ |+

Xestobium rufovillosum (De Geer, 1774) + +
PoavHa Pyrochroidae

Schizotus pectinicornis (Linnaeus, 1758) | | | | | + | | |
PoguHa Scarabaeidae

Anisoplia austriaca (Herbst, 1783) +

Gnorimus variabilis (Linnaeus, 1758)

Holochelus aequinoctialis (Herbst, 1790)

Melolontha melolontha (Linnaeus, 1758) +

Osmoderma barnabita Motschulsky, 1845 +

Pleurophorus caesus (Panzer, 1796) + +
Protaetia speciosissima (Scopoli, 1786) +

PoguHa Silphidae
Nicrophorus vespillo (Linnaeus, 1758) +

Nicrophorus vespilloides Herbst, 1783
Silpha carinata Herbst, 1783 + +

Silpha obscura Linnaeus, 1758 +
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Popauna Silvanidae

Silvanus unidentatus (Olivier, 1790)

Uleiota planata (Linnaeus, 1761) + + +

PoavHa Staphylinidae

Gen. sp. + + + + + + + +

Scaphidium quadrimaculatum Olivier,
1790

Staphylinus caesareus Cederhjelm, 1798 + + +

Staphylinus dimidiaticornis Gemminger,
1851

PoauHa Tenebrionidae

Diaperis boleti (Linnaeus, 1758) +

Corticeus (Corticeus) bicolor (Olivier,
1790)

Crypticus quisquilius (Linnaeus, 1760) + +

Gonocephalum granulatum (Fabricius,
1792)

Lagria atripes Mulsant & Guillebeau, 1855 +

Opatrum riparium Scriba, 1865 +

Opatrum sabulosum (Linnaeus, 1758) + + +

Pentaphyllus testaceus (Hellwig, 1792)

Uloma culinaris (Linnaeus, 1758) + + +

PoguHa Trogossitidae

Grynocharis oblonga (Linnaeus, 1758) +

Ostoma ferruginea (Linnaeus, 1758)

Tenebroides fuscus (Goeze, 1777) +

PoguHa Zopheridae

Bitoma crenata (Fabricius, 1775) + +

Colydium elongatum (Fabricius, 1787)

Synchita humeralis (Fabricius, 1792) +

Ycboro Bugis Coleoptera 10 30 40 44 32 20 12 36 34

Pag Dermaptera

Poawuna Forficulidae

Forficula auricularia Linnaeus, 1758 | | | | | | | | +

Pag Hemiptera

Migppsa Heteroptera

PoguHa Alydidae

Alydus calcaratus (Linnaeus, 1758) | | | | + | | | |

Poguna Aradidae

Aradus distinctus Fieber, 1860 | + | | + | | | + | |

PoauHa Berytidae

Berytinus clavipes (Fabricius, 1775) | | | | + | | | |

Poauna Coreidae

Bathysolen nubilans (Fallén, 1807) +

Ceraleptus gracilicornis (Herrich-Schaffer,
1835)
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v

\

W

Vi

Vi

Coreus marginatus (Linnaeus, 1758)

PoauHa Cydnidae

Legnotus limbosus (Geoffroy, 1785)

Legnotus picipes (Fallén, 1807)

Sehirus luctuosus Mulsant & Rey, 1866

PoauHa Lygaeidae s. I.

Aphanus rolandri (Linnaeus, 1758)

Beosus quadripunctatus (Miller, 1766)

Dimorphopterus spinolae (Signoret, 1857)

Drymus pilipes Fieber, 1861

Emblethis verbasci (Fabricius, 1803)

Eremocoris podagricus (Fabricius, 1775)

Graptopeltus lynceus (Fabricius, 1775)

Megalonotus chiragra (Fabricius, 1794)

Perithrechus geniculatus (Hahn, 1832)

Perithrechus gracilicornis Puton, 1877

Plinthisus pusillus (Scholtz, 1847)

Pterotmetus staphyliniformis (Schilling,
1829)

Rhyparochromus pini (Linnaeus, 1758)

Scolopostethus pilosus Reuter, 1875

Scolopostethus thomsoni Reuter, 1875

Trapezonotus dispar Stal, 1872

Xanthochilus quadratus (Fabricius, 1798)

Poauna Miridae

Charagochilus gyllenhali (Fallén, 1807)

Halticus apterus (Linnaeus, 1758)

Poanna Nabidae

Alloeorhynchus flavipes (Fieber, 1836)

Nabis rugosus (Linnaeus, 1758)

Prostemma aeneicolle Stein, 1857

PoguHa Pentatomidae

Sciocoris cursitans (Fabricius, 1794)

Sciocoris homalonotus Fieber, 1851

Vilpianus galii (Wolff, 1802)

PoguHa Pyrrhocoridae

Pyrrhocoris apterus (Linnaeus, 1758)

Pyrrhocoris marginatus (Kolenati, 1845)

Poauna Scutelleridae

Odontoscelis fuliginosa (Linnaeus, 1761)

PoguHa Tingidae

Kalama tricornis (Schranck, 1801)

Oncochila simplex (Herrich-Schéaffer,
1830)

Stephanitis pyri (Fabricius, 1775)
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Materials to the creation of the Regional Landscape Park ‘Smarahdove Dzherelo’ (Kharkiv Region, Ukraine)

Buan

MOHiTOpUHroBi AiNgHku

B3N

O3P

AKB YPn

v \Y \ Vi Vil IX

Ycboro Buaie Hemiptera

4 19 4 2 5 4

Pag Hymenoptera

PoavHa Apidae

Xylocopa valga Gerstaecker, 1872

Pognna Mutillidae

Physetopoda halensis (Fabricius, 1787)

Poauna Scoliidae

Megascolia maculata (Drury, 1773)

Psan Lepidoptera

PoauHa Lycaenidae

Cupido decolorata (Staudinger, 1886)

Lycaena phlaeas (Linnaeus, 1761)

Polyommatus icarus (Rottemburg, 1775)

PoaovHa Nymphalidae

Argynnis paphia (Linnaeus, 1758)

Melanargia galathea (Linnaeus, 1758)

PogvHa Papilionidae

Iphiclides podalirius (Linnaeus, 1758)

Papilio machaon Linnaeus, 1758

Parnassius mnemosyne (Linnaeus, 1758)

Zerynthia polyxena (Denis &
Schiffermiiller, 1775)

PoauHa Pieridae

Anthocharis cardamines (Linnaeus, 1758)

Pieris napi (Linnaeus, 1758)

Poanna Riodinidae

Hamearis lucina (Linnaeus, 1758)

PoguHa Sphingidae

Macroglossum stellatarum (Linnaeus,
1758)

PoauHa Tineidae

Euplocamus anthracinalis (Scopoli, 1763)

Psag Orthoptera

PoauHa Gryllidae

Gryllus campestris Linnaeus, 1758

Modicogryllus frontalis (Fieber, 1844)

PoguHa Myrmecophilidae

Myrmecophilus acervorum (Panzer, 1799)

PoauHa Tettigoniidae

Onconotus servillei Fischer von Waldheim,
1846
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Information

NMPABUNA ONA ABTOPIB
XypHany «BicHuk XapkiBcbKoro HauioHanbHoro
yHiBepcuTeTy imeHi B. H. KapasiHa. Cepis «bionoris»

Y xypHani nyonikyloTbCa pesynbTaTu SOCNIAXEHb 3a BCiMa HanpaMkamu GionoriyHmx Hayk. [o
ny6nikauii npunmarTbCa:
— 3aKiH4YeHi opuriHanbHi poboTu, Lo OOCi Hige He BuaaBanmcs;
— onucu opuriHanbHUX MeToAIB Ta Npunagis;
— TEOpPEeTUYHI Ta Orna4oBi cTaTTi;
— MaTepianu Ta NoBiAOMIIEHHS NMPO NOAil HAYKOBOrO XUTTS;
— peLueHsil Ha KHUI.
CraTTi OpyKYylTbCS YKPATHCBKOK Ta aHImMiNCbKO MOBaMMU.

TeKCT eKkcnepuMeHTarnbHOI CTaTTi Mae cknagaTtucsa 3 HacTynHUX po3aainie: «Bctyn», «MeTtoamkay
(«OB’ekT Ta MeToOu OOCHIMKEHHS»), «Pesdynbtatn», « OGroBopeHHsi» (MOXIMBUA 00’€aAHaHMIA po3ain
«Pesynbtatn Ta obroBopeHHsi»), «[llepenik nocunaHb». TEKCTM cTaTtel MOBUHHI OyTWM BUKOHaHI Yy
pegaktopi Ms Word 3 BukopuctaHHsam wpudpty Arial — 10 pt; ab3ay — 1 cm; MikpsiAkoBun iHTepsan —

OAVMHapHWRW; nons: BepxHe Ta HwkHe — 35 cm; niBe — 25 cm, npase — 2 cwMm.
TekcT cTaTTi novnHaeTbea 3 iHgekcy YOK, gani 3aronosok (Arial — 12 pt), iHibianu Ta npissuwia aBTopIB
(Arial — 10 pt), noBHi Ha3BM HayKOBUX YCTaHOB, agpecu enekTpoHHol nowTtw (Arial — 9 pt).

AHOTaUia po3MilLyeTbCA Mg «LWwanko» cTaTTi MoBoto opuriHany (Arial — 9 pt). ig aHoTauieto gpykyeTbes
CNUCOK KItovoBmx criB (He Ginbwe 10). Oani apykytoTbest aHoTauii (Arial — 9 pt) aHrnincebKoto i pocincbkoo
(SKWo cTaTTa HanucaHa yKpaiHCbKOK) MOBaMK pa3oM i3 TPaHCKpUNUisiMy Npi3BuLL, aBTOpPIB, NepeknagoM
Ha3BKu poboTK i BigNOBIAHUMU ciMcKamy KnoyoBux chniB. OBCAr KOXXHOMO 3 TPbOX Pe3toMe — He MEHLL Hix
1800 cpoHeTnYHMX cumBoniB. Tabnuui i pUCYHKM PO3MILLYHOTbCS Y TeKcTi. HasBm Tabnuup i pucyHKiB Ta
NPUMITKW 0O HUX NOOAIOTLCHA YKPAIHCBbKOK Ta aHrmincbKo MoBaMu. [locunaHHA Ha niTepaTypy Yy TeKCTi
NoAalTbCs Y KPYINuX OyXKKax i3 BKadyBaHHAM Mpi3BuMLLa aBTopa Ta poky BuaaHHs. Cnncok BUKOPUCTaHMX
kepen ogopMITETECS 3a andasiToM (cnoyaTtky — [pKeperna Kupunuuero, noTiM — naTuHuuero), 6es
HyMepaLii.

BibniorpacdiyHun onuc mxepen Ta NocunaHb Yy TEKCTi BUKOHYETbCS BignosigHo o sumor MOH
YkpaiHu, 3okpema — ACTY 8302:2015, ane y BapiaHTi, HabnmxkeHomy o Hopm ctunto APA (American
Psychological Association). lNMpu onuci apykoBaHoro mxepena o60B’A3KOBO cnig 3asHavatu Micue
BMAaHHA (MICTO), BUAABHWULTBO, PiK BUAAHHS, 3aranbHy KiMbKICTb CTOPIHOK (Y MEepioanYHMX BUOAHHAX —
CTOpiHKM cTaTTi). bibniorpadiyHnin onuc mxepen adrnincbkoo moBoto (References) odpopmntoeTbest
BignosigHo no Hopm ctuno APA (American Psychological Association). [xepena nicns cnosa
«References» po3TaloBytoTbCA 3a aHrMiNcbkMM andasiToM, 6e3 Hymepadii. [lo nocunaHb 060B'A3KOBO
Tpeba pogasaTtu DOI, SKWO BiH NPUCBOEHWIA.

EnekTpoHHi Bepcii cTater HaacunawTbCA A0 pedakuii enekTpoHHow nowTow. Pasom 3
E€MNeKTPOHHOK Bepcield [0 pefakuil HaacunaetTbCs ApykoBaHa Komid, nignMcaHa aBTopamu.
Ha okpemiii cTopiHUi BKasyloTb MpisBuULLA Ta iHiLianu ycix aBTopiB, MOBHI HAa3BWM HayKOBWUX YCTaHOB Ta
MoOLITOBI agpecu yCcTaHOB, afpecu ernekTPOHHOI MOLWTN aBTOPIB Ta NOCUMaHHA Ha iX npodini y mepexi
ORCID. s iHdopMmaLiss HaBOAUTBHCA YKPAIHCLKOI, aHrTiINCbKOK Ta POCIMCHKOK MOBaMU.

CratTq, AKa HagxoouTb OO pefakuii, peecTpyeTbCA Ta HanpaBnAe€TbCA OO0 PeLEeH3eHTa, AKUi
nignucye cTaTtTio 4o ApyKy abo Bigxunse ii. [pn HasBHOCTI 3ayBaXkeHb CTATTIO MOBEPTAOTb aBTOpam Ans
JoonpauoBaHHS.
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