AHOTAIIS

bonnapes MLA. Jlyuni Ta npuepe:xHi ekocucreMu 10uHU piuku Cyiau
y Mmexax Cymcbkoi oOaacti: duiopa, momyJisinii JiKapcbKUX POCJHMH, 3aCaaAU
palioHAIbHOI0 NMPUpPOAOKopHUcTYBaHHs. — KBamidikamiiiHa HaykoBa mpars Ha

npaBax PYyKOIIUCY.

Hucepraitiss Ha 3700yTTS HAyKOBOTO CTyIleHs JokTopa ¢utocodii 3a
cnemianbHicTio 101 — Exonoris (10 — Ilpupognuui nHayku). — CyMcbkuit

HaIllOHAIBHUM arpapHuii yHiBepcutet, Cymu, 2026.

JIyuni Ta npubepexHi exkocucteMu noyivHU p. Cylnm XapakTepu3yrThCs
3HAYHUM OIOpI3HOMAHITTSAM 1 IIUPOKUM CIEKTPOM €KOCUCTEMHHUX MOCHYT,
MOB’SI3aHUX 13 PETYJIISIIEI0 BOJAHOTO PEKUMY, CTAOLTI3allI€I0 TPYHTOBOTO MTOKPHUBY,
(dbopMyBaHHSIM KOPMOBOI 0a3W Ta pecypciB JIKAPCBKUX POCIUH, a TaKOX 13
30epeKEHHSAM OCEJNHIL JJIsl PI3HUX TPyI TBAPUH. AKTYaJbHICTh pOOOTH 3yMOBJIEHA
noTpebOl0 KOMIUIEKCHOI OILIHKM CTaHy LHMX €KOCHCTEM Ha BHIIOBOMY,
NOMYJISIIMHOMY Ta LIEHOTUYHOMY PIBHSIX 32 YMOB aHTPOIOT€HHOI TpaHchopmarli,
y TOMY YHCJII TOCWJIEHHS pEeKpealiiiHoro HaBaHTAKEHHS SK OJHOTO 3 BaroMMux
Cy4YaCHUX YHHHHKIB BIUIUBY B MEKaX PETIOHY JOCIIIKEHb.

JUist XapakTepucTUKU (PIOPUCTUYHOI CTPYKTYPH JYYHUX 1 NMPUOEpExKHUX
exocucTeM noiuHU p. Cylu Ta KOMIUIEKCHOT OIIHKH MOMYJISIIA MOJEIHUX BHIIB
MEePCIeKTUBHUX JIIKapChkuX pociuH (Potentilla reptans L., Potentilla anserina L.)
y po0oTi moeaHaHo GIOPUCTUUHUM, €KOJIOTO-IICHOTUYHHH, CHHDITOIHIUKAIIIHIM,
MOPGhOMETPUIHUI, OHTOTEHETUYHHHM 1 BITAITCTHUIN HAIIPSMH JIOCII1IKCHb.

3a pesyapTaramu reo00TaHIYHUX 00CTEKEHb BCTAHOBIJICHO, 1110 (JIOPUCTHYHE
SJIPO TOCTIIKYBaHUX €KOCUCTEM pernpe3eHToBaHo 385 Bugamu 13 50 poaun ta 194
pomiB cepel SKUX TepeBaKalTh MPeACTaBHUKU Poaceae, Asteraceae Ta
Cyperaceae. 3nauny nutoMy Bary (42,6 %) CTaHOBIATH POCIHUHHU 13 JIIKAPCHKUMU
BJIACTHBOCTSIMHU, CE€peJl SKHX pemnpe3eHToBaHO 22 odiunuHampHI BUIU (32

HepxaBHoro dapMmakorneero Ykpainu) Ta 25 BuiB 13 €Bporneiicbkoi papmakorei. Y



ckJajl (JIopu MpeacTaBiIeH] BUIU JEPKaBHOTO, PETIOHAIIBHOTO Ta MiXXHAPOJIHOTO
PaHT1B OXOPOHU: TPU BUIM BKItOUeHI 10 YepBoHoi kuuru Ykpainu (2021), neB’satb
BUIB — 10 OQiiiiHOro mepeniKy perioHaJbHO PIAKICHUX BUIIB pociuH CyMChKO1
obmacti (2011) Ta onun Bug — 1o onarka I bepucbkoi konBenitii (1979).

Y cmektpi Oiomopd mepeBaxkaroTh  CTprKHEKOpeHeBi (39,22 %),
nosrokopeneBuiHi (19,48 %) ta xopotkokopeneBuutHi (12,21 %) pocnunu, a y
cHeKkTpi XKuUTTeBUX (popm — remikpunroditu (64,42 %). Y ckiani reorpadivyHoi
CTPYKTYpH MPOBIAHI MO3ULII MOCIJAI0Th BUJIA €BPOA31aTChKOTO Ta €BPONEHCHKOTO
THUITIB apeaiiB, yacTKa SKMX, BIIMOBIIHO, cTaHOBUTD 58,44 % ta 21,81 %.

3a pe3ynbraTaMy MOTIMOJIEHOTO E€KOJOTIYHOTO aHami3y 13 OXOIUICHHSM 12
YUHHUKIB BCTAHOBJIEHO, 110 y CKJaAl AOCIIIKYBaHOI (pJIOPH MPEICTaBIECHI BHUJIH,
K1l Yy CyKymHOCTi 3a 11 YMHHUKaMM OXOIUTIOIOTH YBECH Jiama3oH BiAMOBIIHHUX
exotmkan S.I1. Jligyxa. IIpu oMy pociuHu po3noaisitoTees 3a 17-85 rpanamisimMu
CIOJIyYEHHS MIHIMAJIBHUX Ta MaKCUMaJIbHUX 3HAY€Hb OalbHUX IMOKA3HUKIB
CKOYMHHUKIB. 32 €KOUMHHUKAMHU YITKO BUAUISETHCS O/HA (Y BMICTY HITPOTEHY B
IPYHTI,  KHCIIOTHOCTI  IPyHTY,  a€pOBaHOCTI  IPYHTY,  OMOpPOpPEXKUMY,
KOHTHHEHTAJIBHOCTI, OCBITICHOCTI), JBl (Y BOIHOTO PEXKHUMY IPYHTY, 3MIHHOCTI
3BOJIOKEHHS, BMICTY COJIEM Ta KapOOHATIB B IPYHTI, Kplopexumy) uu Tpu (y
TEPMOPEXKUMY) Tpajallii, Ha sIKI MPUIAJAa€ HANOUIbIIE POCIUH: B aOCOIIOTHHUX
3HAYCHHSX 3a3BHuaid Bijx 21 10 72 BUIIB, a y BIACOTKOBOMY — Bif 5,94 mo 18,75. Y
CKJIaJll EKOJIOTIYHOI CTPYKTYpH 3a ycCiMa YMHHUKAMHU IIUPOKO TMPEJICTABICHI,
cyMapHo  oxomumoroun  64,7-86,5 %  driopuctuyHOrOo  CcKiamy, Tpajarti,
pernpe3eHToBaHi juiie 1-9 Bugamu.

3a KO’)KHUM 13 12 €KOYMHHUKIB BUJI YITKO PO3MOAUISIOTHCS 3a TOKa3HUKAMU
IIMPUHA EKOHIIII, sika OyJia OlliHeHa TTPY BUKOPHUCTAHHI OPUTIHAILHOTO MOKa3HUKA
ii BigHOCHOI mmpuHu (RWN). BcTaHoBieHO mnepeBakaHHS BUIIB 13 CepeaHIM
piBHeM ekosiorigHoi miactuyHocTi (mpu RWN y mexax 30-60 %).

Exonoro-nieHoTHYHUN aHai3 MOMyIALINA MOAEeNbHUX BUIB Potentilla reptans
1 P anserina BCTAaHOBUB 1X MOIIUPEHHS Y 3HAYHOMY CIIEKTP1 TyUYHHX 1 MPpUOEPEKHUX

¢biTOLIEHO31B — B1J MPUPOIHUX OOJOTUCTHX 1 ME30(ITHUX JYK JO AHTPOIOT€HHO



TpaHCc(hOPMOBAHUX PEKpealiiiHuX Ta y3014HuX exoromniB. O0uaBa BUAN 3pOCTAIOThH
NepeBaXHO Ha CIA0OKUCIHNX, JOCTATHHO POMIOYMX I'PYHTAX 13 MOMIPHUM BMICTOM
HITPOT€HY 32 YMOB IOMIPHOTO 3BOJIOKEHHS, OJHAK P reptans OUIBIIOI MIpOIO
OpUYpOYEHUH 10 Me30(ITHUX, MOMIPHO 3BOJIOKEHUX YIPyNOBaHb, TOMAlI SK
P anserina xapaxTepu3yeTbcsl MIMPIIOI0 E€KOJIOTIYHOK aMILIITY0I0 Ta BHCOKOIO
37IaTHICTIO JOMIHYBaTH y MOPYIIEHUX MICII€3POCTAHHSX.

BcTanoBneHO CTaTUCTUYHO JIOCTOBIPHI BIAMIHHOCTI MOp(OMETpUYHHUX
MOKa3HMKIB nmonyisiuid P. reptans 1 P. anserina pi3HUX MICUE3pOCTaHb. BuaineHo
HalOUIbII 1H(pOPMATUBHI MOPGOIHAMKATOPH peakiii 000X BHUIIB Ha 3MIHU
cepenoBuia. 3’scoBaHO, 1O y P reptans 31 3pOCTaHHSAM AaHTPOMOTEHHOTO
HaBaHTAXEHHS B1J0yBa€TbCS MEPEXiJl Bl €KCIIAHCUBHOIO JI0 CTPEC-TOJIEPAHTHOTO
MopdoTtuily, Toai sk P. anserina 3a 3HUKEHHS IIEHOTUYHOT KOHKYPEHIIIi MMOCUITIOE
KJIOHAJIbHE PO3CEIICHHS.

3a nmoaiOHOI CTOJIOHOHOCHO1T po3eTKOBOI OioMopdu P. reptans 1 P. anserina
BIJIPI3HSIIOTHCSA XapaKTepOM TMPOXO/HKCHHsI €TamiB OHTOTEHE3y. Y MOMYJSIisIX
P reptans diTKilIE TPOCTEKYETHCA TOBHUA OHTOT€HETUYHUI psii  MpuU
IPEICTaBICHOCTI POCIWH TE€HEPATUBHOTO Ta IIOCTTEHEPAaTHUBHUX eTamiB. Y
P. anserina onToreHes € OUIbII MOJIIBapiaHTHUM: YACTHHA aBTOHOMHUX KJIOHATBHUX
dbparMeHTIiB MOXKE IIBHAKO TEPEXOAUTH JO BETeTaTUBHOTO PO3MHOXKCHHS W
TPUBAJIUN Yac MIATPUMYBATH LIeW Tpoilec abo BUMAJATH 3 TPABOCTOIO, TaK 1 HE
JOCSITalOud reHepaTuBHOI (pa3u, BHACIIIOK YOTO TOCTT€HEPATUBHI €Talu PO3BUTKY
3a3BUYal npeacranieHi cinado. e 3yMoBito€e TeHIEHIIIO 10 TOCTITHOTO OHOBJICHHS
MOMYJISIIIN 32 paxyHOK JOYIPHIX PO3ETOK, a 3a OKPEMUX YMOB TOPYIICHHS YU
NEPE3BOJIOKEHHS — TAKOK KOPEHEBHUX MAPOCTKIB. Taka 0COONMBICTh y3rOMKY€ETHCS
3 OUIBII BUPAKEHOIO EKCIUIEPEHTHOIO )KUTTEBOIO CTpaTerieto P. anserina.

BcranoBiieHO BUIOBI BIIMIHHOCTI B OHTOT€HETHYHIM CTPYKTYpP1 MOIYJIALIIM.
Hns P reptans XapakTepHINIUN MOBHUN OHTOTCHETHUYHHU psa, TOAI SK ais P
anserina  BJAacTHBa OuIbIIa POJb  BEreTaTUBHOTO  IOHOBIEHHS. 3MIHHU
OHTOT€HETUYHUX CIEKTPIB 000X BH/IIB BU3HAUYAIOTHCS XapAKTEPOM aHTPOMOTEHHOTO

BIUIMBY Ta BilOOpakaroTh peami3allilo pi3HUX aJanTUBHUX cTpareriii. Ha Tmi



3pOCTaHHS AHTPONOTEHHOTO HABAHTAXKEHHS B MOMYJNALISX 000X BHIIB 3a3BUYAl
MIPOSIBIISIETECS HEPIBHOMIPHE TMPOXOKEHHSI POCIMHAMH €TariB 1HAUBIIYaJbHOTO
PO3BUTKY, a IX OHTOTEHETHWYHI CHEKTPH CTAIOTh CTPYKTYPHO KOHTPACTHIIIMMHU:
MOCUJTIOIOTHCS KIJTBKICHI BIJIMIHHOCTI y MPEICTAaBICHOCTI YaCTKU POCIUH PI3HUX
CTaHiB, BiJIOYBAa€ThCS 3POCTAHHS BHPAXKEHOCTI HEMOBHOTHU CIEKTPIB Ta/abo iX
010MOJaIBHOCTI.

BusiieHo, 1110 B moMipHO MOPYLIEHUX, ajie CTPYKTYPHO 30€pPEKEHUX JTyUHUX
ditonieHo3ax (POPMYIOTHCS MPOLBITAIOUl 3a BITAMITETOM mHomyisiii P. reptans 1
P anserina 13 HalBUIUMM 3HAYCHHSAMHM 1HACKCY SKOCTI (Q), TOII SK Y MPUPOIHO-
KOHKYPEHTHHUX BHCOKOTPABHUX Ta HAJIMIPHO aHTPOMOTeHHO TpaHCHOPMOBAHUX
YIPYHOBAHHIX MEPEBaXaloTh BpIBHOBaXKeH1 abo0 nenpecuBHi. [lpu mpomy P
anserina BUSBIIS€ BUIIY CTIHKICTh /IO aHTPOIOTE€HHOTO HABAaHTAXEHHS, HIK P,
reptans. BcCTaHOBIEHO, W0 KIIOUYOBUMH EKOUMHHUKAMHU 3MIH BITaJITETHOI
CTPYKTypH 000X BHJIB € KHCIIOTHICTh I'PYHTY, TEPMOPEKUM, KOHTUHEHTAJIbHICTb
KJIIMaTy Ta IIEHOTUYHI MapaMeTpu TPaBOCTOIO (3arajbHE MPOEKTUBHE MOKPHUTT,
BHUCOTA ¥ MIUIbHICTh POCIMHHOTO TIOKPHUBY).

OOTpyHTOBaHO MIPUHITUITHN PaAIlIOHATBLHOTO MPUPOAOKOPUCTYBAHHS JTYUYHUMHU 1
puOEepeKHUMHU EKOCUCTEMaMU periony. [TokazaHo nepcnekTUBHICTh BUKOPUCTAHHS
P. reptans ta P. anserina K 1THIUKaTOPHUX BUIB €KOJIOTTYHUX 3MiH.

3 omsiy Ha pe3ysbTaTH IUCEPTAIIAHOTO OCTIIHKEHHST cPOpMYIbOBAHO ii
HAyKOBY HOBH3HY. VYHepIle NPOBEACHO MNONIUOICHUN CTPYKTypHUN aHali3
(GIIOPUCTUYHOTO CKIIAAY JYYHUX 1 IPUOEPEeKHUX eKocucTeM A0iauHM piuku Cynu B
Mexax CyMChKOi 00J1aCTl IIUISIXOM TTO€THAHHS KJIACUYHHUX (DITOPUCTUYHUX MIAXO/IB
13 aHaJIi30M Ha OCHOBI YHiikoBaHux exomkan f. [1. Jlimyxa Ta 3A1CHEHO OI[IHKY
aJanTamifHoOro TOoTeHMiany (JIopu JydYHUX 1 NPUOEPEKHUX EKOCHCTEM
JOCTIKYBAaHOTO PEriOHYy Ha OCHOBI MOKA3HUKIB BIAHOCHOI IIMPUHU EKOHIIII
(RWN) Ta BU3Hau€HO I'pynH BU/IB 13 BACOKMMU i HU3bKUMU 3HaueHHAMH RWN, ski
XapaKTePU3YIOThCSI BUCOKOKD EKOJOTIYHOK TUTACTHYHICTIO a0o0, BIAMOBIAHO,
M1JIBUIIICHOO BPA3JIMBICTIO 10 TpaHCpopMallii JOBKIIIA.

3’4COBaHO 3aKOHOMIPHOCTI MOPQOCTPYKTYPHOI Oprasizaiii MmOmyJsiii



Potentilla reptans 1 P. anserina B310BX €KOJIOTO-IIEHOTUYHOTO Ta aHTPOMOTEHHOTO
IPAJIEHTIB, a TaKOXX BUSBJICHI BHIOBI BIIMIHHOCTI CTparerii IpOCTOPOBOIO
OCBOEHHSI CEPEIOBHUIIA TA 3aIIPOITIOHOBAHO ¥ alpOOOBAHO 1HAEKC PO3MOALTY OioMacH
(BDI) six iHTerpanapHuii MOKa3HUK MPOCTOPOBOI OpraHi3allii 0COOMH 1 OIlIHIOBAHHS
aJIaTUBHOTO CTAaHY MOMYJIAIA BETeTaTUBHO-PYXJIUBUX JIydHUX BUAIB. Ha ocHOBI
IHOTO C(HOPMYITHOBAHO TMIJXiJ JO OIIHIOBAHHS aJalNTUBHOTO CTaHy MOMYJISIIii
Potentilla reptans 1 P. anserina Ha OCHOBI CHUCTEMHU HaMOUIBII 1H(POPMATHBHUX
MopdormapaMeTpiB K IHAUKATOPIB peanizalii Mop(HOCTPYKTYpPHUX CTPATETIi.

CdopmoBaHo Moziesi 6a30BUX OHTOTEHETUYHUX CIIEKTPIB Potentilla reptans i
P anserina Ta BCTaHOBIEHO 3aKOHOMIPHOCTI 3MIHM OHTOT€HETHYHOI CTPYKTYpH
IXHIX TOMYJISALINA 32 €KOJIOrO-UEHOTUYHUMH 1 aHTPOIIOTEHHUMU T'PaJIlEHTAMHU.

BcranoBiieHo  3aKOHOMIPHOCTI  (pOopMyBaHHSI  BITATITETHOI  CTPYKTYypH
nonynsiuit Potentilla reptans 1 P. anserina B3I0BX TpaJi€eHTa aHTPONOTECHHOI
TpaHcopmallii JIydHUX EKOCHUCTEM Ta BHU3HAUYEHO EKOJIOTIYHI JeTEepPMIHAHTH
(dbopMyBaHHS BITAJIITETHOT CTPYKTYPH Ta AKOCTI MOMYJIALIN. 3M1HCHEHO IHTETpabHE
y3arajJbHeHHs Ppe3y/bTaTiB KOMIUIEKCHOTO TomyJssiliiiHoro aHanizy Potentilla
reptans 1 P. anserina Ta BCTaHOBJIEHO 3aKOHOMIPHOCTI B3a€MO3B'S3KYy MIXK
LHEHOTHYHOIO Yy4YacTi0, MOP(POCTPYKTYpPHOI, OHTOI€HETHYHOIO 1 BITaJITETHOIO
OpraHi3alli€ro MOMyJIsLiH, 10 T03BOJIMIIO BU3HAYUTH MOMYJISLIAHNAN ONITUMYM BHUIIB
3a TOMIPHOTO AHTPOIOTCHHOTO HABAaHTAKEHHS Ta JOBECTH BIJACYTHICTH MPAMOi
BIJIMOBIJTHOCTI M1 IPOEKTUBHUM MOKPUTTSAM BHY 1 SIKICTIO OTO MOMYJISIIH.

Po3pobneno # oOOrpyHTOBaHO CHCTEMY MPHUHIIMIIB  PalliOHAJIHLHOTO
MPUPONOKOPUCTYBAHHSL JIYYHUMH EKOCHCTEMaMH PETIOHY JOCIHIKEHb, SKa
BpPaxOBY€ 1 €KOJIOT1YH1 HACIIJKH IUPOKOMACIITAOHOT BIMHH.

B nawmcepramii  ymockoHadeHO ~3acaad  BCTAaHOBIICHHS  €KOJOTIYHUX
XapakTepucTuk (aopu Ha ocHoBI BukopucTaHHs exomkan . I [limyxa
(MABUIIEHO CTPYKTYPOBAHICTH 1 YUITKICTh QITOPUTMIB aHAII3Y, YTOUYHEHO METOIUKY
PO3PaxyHKY OHOTO 3 KJIFOYOBUX MOKA3HUKIB — BIMHOCHOI mupuHY ekoHirn (RWN)),
a TaKoXX MIAXOIU JI0 BU3HAYCHHS OHTOTCHETHMYHUX CTaHiB Potentilla reptans 1

P anserina muiaxom yToYHEHHs IXHIX J1arHOCTUYHHUX O3HAK.



Y po6oTi HaOyau MOMAJBIIOrO PO3BUTKY TCOPETHYHI M MPAKTUYHI 3acaju
BUKOPHUCTAHHSI pE3YJIbTaTIB CTPYKTYpPHOTrO aHamizy (IOPUCTUYHOIO CKJIaay
EKOCHCTEM 1 KOMILJIEKCHOTO MOMYJISIINHOTO aHaji3y B OLIIHIOBaHHI €KOJOTiYHOTO
CTaHy Jy4YHUX €KOCHCTEM, TMPOTHO3yBaHHI HampsMiB iX TpaHchopmarrii,
OOIpyHTYBaHHI 3aXOAiB 13 OXOPOHM OIOPI3HOMAHITTS Ta BIPOBAKCHHI
paIioHaJIbHOTO MPUPOJOKOPUCTYBAHHSA, @ TAKOXK PO3BHUHYTO HAYKOBI MiIXOIU IO
BUKOPUCTAHHS  TMOMYJIALIMHO-MOP(OJOTIYHMX  TMOKA3HUKIB SK  1HJIUKATOPiB
EKOJIOT1YHOTO CTaHy JTyYHUX €KOCUCTEM.

[TpakTHuHEe 3HAYEHHSI OAEPMKAHUX pPE3YIbTaTIB IOJIATAaE y PO3pOOJIECHH]
HayKOBO OOIpPyHTOBAaHUX peKoMeH Al 10110 palioHaJIbHOTO
PUPOJOKOPUCTYBAHHS JTyYHUMH Ta MPUOEPEIKHUMHU €KOCUCTEMaMHU JTOJIMHU PIUKH
Cynmmn, siki MOXyTh OyTH BHUKOPHUCTAHI ISl OIIIHIOBAHHSI E€KOJIOTIYHOTO CTaHy
EKOCHCTEM, TUTaHyBaHHS MPUPOIOOXOPOHHHUX 3axO0liB, 30epeKeHHS
010p13HOMaHITTA. Pe3ynbTaTi HOCHiIKEHb BIOPOBAKEHO Yy MPAKTUKY AISUIBHOCTI
TOB «Cymuditodapmartis», e iXx BAKOPUCTOBYIOTH JUISl OIIHIOBAHHS €KOJOT14HO1
JOLIBHOCTI 3aroTiBJIl TUKOPOCIO1 JIKapChKOI CUPOBUHU Ta (POPMYBaHHS IMiIXOAIB
0710 3a0€3MeUeHHs] HEBUCHAXKIIMBOTO BUKOPHUCTaHHS (ITOPECYpCiB, a TaKOXK Yy
HaBuaabHUI mpouec CyMCHKOTO HaIliOHAJIBHOTO arpapHOrO YHIBEPCUTETY NpHU
BUKJIAJIaHH1 JUCUHUILIIH O10J0TTYHOIO Ta €KOJIOTTYHOTO CIPSIMYBaHHS.

Kniouosi cnosa: 6iopi3HOMaHITTS, (PITOPI3SHOMAHITTS, JYKH, (PiTOIEHO3H,
POCIMHHICTB, (biopa, JIKAPChbKI POCIMHM, MOMYJIALIl, MOP(HOMETPUUHUIN aHami3,
OHTOTE€HETHYHA CTPYKTypa, BITAJIITETHA CTPYKTypa, €KOJOTIYHI YUHHHKH,

aHTPOIIOTCHHUI BIUIUB, €KOCUCTEMHI MTOCTYTH.



ABSTRACT

Bondariev M.A. Meadow and riparian ecosystems of the Sula River
valley within Sumy Region: flora, populations of medicinal plants and
principles of sustainable natural resource management. — Qualifying scientific

work as a manuscript.

Dissertation for the degree of Doctor of Philosophy, specialty 101 — Ecology
(10 — Natural Sciences). — Sumy National Agrarian University, Sumy, 2026.

Meadow and riparian ecosystems of the Sula River valley are characterized
by considerable biodiversity and a wide range of ecosystem services, including
regulation of the water regime, stabilization of soil cover, formation of the forage
base and medicinal plant resources, and conservation of habitats for various animal
groups. The relevance of the study is determined by the need for a comprehensive
assessment of the state of these ecosystems at the species, population, and coenotic
levels under conditions of anthropogenic transformation, including increasing
recreational pressure as one of the important current impact factors in the study
region.

To characterize the floristic structure of meadow and riparian ecosystems of
the Sula River valley and to provide a comprehensive assessment of populations of
the model species of promising medicinal plants (Potentilla reptans L., Potentilla
anserina  L.), the dissertation combines floristic, ecological-coenotic,
synphytoindication, morphometric, ontogenetic and vitality research approaches.

Based on geobotanical surveys, it was established that the floristic core of the
studied ecosystems is represented by 385 species belonging to 50 families and 194
genera, with the predominance of representatives of Poaceae, Asteraceae and
Cyperaceae. Plants with medicinal properties account for a considerable proportion
(42,6 %), including 22 pharmacopoeial species listed in the State Pharmacopoeia of
Ukraine and 25 species listed in the European Pharmacopoeia. The flora includes

species of national, regional and international conservation ranks: three species are



listed in the Red Data Book of Ukraine (2021), nine species are included in the
Official List of Regionally Rare Plant Species of Sumy Region (2011), and one
species is listed in Appendix I of the Bern Convention (1979).

In the biomorph spectrum, tap-rooted (39,22 %), long-rhizomatous (19,48 %)
and short-rhizomatous (12,21 %) plants prevail, while hemicryptophytes dominate
in the spectrum of life forms (64,42 %). In the geographical structure, the leading
positions are occupied by species with Eurasian and European range types,
accounting for 58,44 % and 21,81 % respectively.

According to the results of an in-depth ecological analysis covering 12 factors,
the studied flora jointly covers the full range of the corresponding ecological scales
of Ya. P. Didukh for 11 factors. The plants are distributed across 17—-85 gradations
of combined minimum and maximum score values. For different ecological factors,
one, two or three gradations contain the largest numbers of plants — usually 21-72
species, or 5,94-18,75 %. At the same time, gradations represented by only 1-9
species are widely present for all factors and jointly comprise 64,7-86,5 % of the
floristic composition.

For each of the 12 ecological factors, the species are clearly differentiated by
ecological niche width, assessed using the original indicator of relative niche width
(RWN). Species with a medium level of ecological plasticity (RWN within 30—-60
%) prevail.

The ecological-coenotic analysis of populations of the model species
Potentilla reptans and P. anserina revealed their occurrence in a wide spectrum of
meadow and riparian phytocoenoses — from natural marshy and mesophytic
meadows to anthropogenically transformed recreational and roadside ecotopes. Both
species grow mainly on slightly acidic, sufficiently fertile soils with moderate
nitrogen content under conditions of moderate moisture. However, P. reptans is more
closely associated with mesophytic, moderately moist communities, whereas P.
anserina 1s characterised by a wider ecological amplitude and a high ability to

dominate in disturbed habitats.



Statistically significant differences were established in the morphometric
parameters of P. reptans and P. anserina populations from different habitats. The
most informative morphoindicators of the response of both species to environmental
changes were identified. It was found that, in P. reptans, increasing anthropogenic
pressure causes a transition from an expansive to a stress-tolerant morphotype,
whereas P. anserina intensifies clonal dispersal when coenotic competition
decreases.

With a similar stoloniferous rosette biomorph, P. reptans and P. anserina differ
in the course of ontogenesis. In P. reptans populations, the complete ontogenetic
series is more clearly traced, with plants represented at generative and post-
generative stages. In P. anserina, ontogenesis is more polyvariant: some autonomous
clonal fragments may rapidly shift to prolonged vegetative reproduction or disappear
from the grass stand without reaching the generative phase. Therefore, post-
generative stages are usually weakly represented. This causes constant population
renewal through daughter rosettes and, under some disturbance or excessive
moisture conditions, also through root shoots, which is consistent with the more
pronounced explerent life strategy of P. anserina.

Species-specific differences in the ontogenetic structure of populations were
established. P. reptans is more distinctly characterised by a complete ontogenetic
series, whereas P. anserina shows a greater role of vegetative renewal. Changes in
the spectra of both species are determined by the nature of anthropogenic impact and
reflect different adaptive strategies. With increasing anthropogenic pressure, uneven
passage through individual development stages becomes more evident, and the
ontogenetic spectra become more contrasting, incomplete and/or bimodal.

It was found that, in moderately disturbed but structurally preserved meadow
phytocoenoses, prosperous populations of P. reptans and P. anserina are formed,
with the highest values of the population quality index (Q), whereas equilibrium or
depressive populations prevail in naturally competitive high-herb communities and
in excessively transformed communities. P. anserina shows higher resistance to

anthropogenic pressure than P reptans. The key ecological factors determining



changes in vitality structure are soil acidity, thermal climate, continental climate, and
coenotic parameters of the grass stand: total projective cover, height and density of
plant cover.

The principles of sustainable natural resource management of meadow and
riparian ecosystems of the region were substantiated. The prospects for using P,
reptans and P. anserina as indicator species of ecological changes were shown.

Taking into account the dissertation results, the scientific novelty of the work
was formulated. For the first time, an in-depth structural analysis of the floristic
composition of meadow and riparian ecosystems of the Sula River valley within
Sumy Region was carried out by combining classical floristic approaches with the
unified ecological scales of Ya. P. Didukh. The adaptive potential of the flora was
assessed on the basis of relative niche width (RWN), and groups of species with high
and low RWN values were identified as characterized by high ecological plasticity
or increased vulnerability to environmental transformation.

The regularities of the morphostructural organization of Potentilla reptans L.
and P. anserina populations along ecological-coenotic and anthropogenic gradients
were clarified, and species-specific differences in spatial exploration strategy were
revealed. The Biomass Distribution Index (BDI) was proposed and tested as an
integral indicator of the spatial organization of individuals and the adaptive state of
populations of vegetatively mobile meadow species. On this basis, an approach to
assessing the adaptive state of P. reptans and P. anserina populations was formulated
using the most informative morphometric parameters as indicators of
morphostructural strategies.

Models of the basic ontogenetic spectra of P. reptans and P. anserina were
developed, and regularities in changes in the ontogenetic structure of their
populations along ecological-coenotic and anthropogenic gradients were
established.

Regularities in the formation of the vitality structure of P. reptans and P,
anserina populations along the gradient of anthropogenic transformation of meadow

ecosystems were established, and ecological determinants of vitality structure and



population quality were identified. An integral generalization of comprehensive
population analysis established relationships between coenotic participation and the
morphostructural, ontogenetic and vitality organization of populations. This made it
possible to determine the population optimum of the species under moderate
anthropogenic pressure and to demonstrate the absence of a direct correspondence
between projective cover and population quality.

A system of principles for sustainable natural resource management of
meadow ecosystems of the study region was developed and substantiated, taking
into account the ecological consequences of the large-scale war.

The dissertation improves the principles of determining the ecological
characteristics of flora using Ya. P. Didukh’s ecological scales. In particular, the
structure and clarity of the analytical algorithms were increased, and the method for
calculating one of the key indicators — relative niche width (RWN) — was refined.
Approaches to determining the ontogenetic states of P. reptans and P. anserina were
also improved by clarifying their diagnostic features.

The work further develops theoretical and practical principles for using
structural analysis of floristic composition and comprehensive population analysis
to assess the ecological state of meadow ecosystems, forecast their transformation,
substantiate biodiversity conservation measures, and implement sustainable natural
resource management. Scientific approaches to using population-morphological
indicators to assess the ecological state of meadow ecosystems were further
developed.

The practical significance of the results lies in scientifically substantiated
recommendations for sustainable natural resource management of meadow and
riparian ecosystems of the Sula River valley. They may be used to assess the
ecological state of ecosystems, plan nature conservation measures, and conserve
biodiversity. The results have been implemented at «Sumyphytopharmacia» LLC to
assess the ecological feasibility of harvesting wild medicinal plant raw materials and

to develop approaches to ensuring non-depletive use of plant resources, and in the



educational process at Sumy National Agrarian University for teaching biological
and ecological disciplines.

Keywords: biodiversity, phytodiversity, meadows, phytocoenoses, vegetation,
flora, medicinal plants, populations, morphometric analysis, ontogenetic structure,

vitality structure, ecological factors, anthropogenic impact, ecosystem services.
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