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Pedepat/anoTanis:

1. AKTyasIbHICTb BOCIIIIKEHHS 3yMOBJIEHA THUM, 110 Cy4YacHi ypoodiroueHosu CTenoBoi 30H1 YKpaiH1 ONMHUINCS B
YMOBax I10JIBifHOTO €KOJIOTIYHOT'O TUCKY: CTPIMKi KJliMaTUYHi 3MiHY (3pOCTaHHS CepeIHbOPIYHUX TEMIIEPaTYp,
nedinuT onazis, TEHIEHLS 00 apyuau3allii) Ta XpOHiYHe TEXHOTeHHE HaBaHTaKEHHS Ha ypOOEKOCHUCTEMH,
CIIPUYMHEHE BUKUIAMU aBTOTPAHCIIOPTY Ta IPOMUCIIOBUX MiANPUEMCTB. Y IIUX YMOBAaX 3HA4YHY POJIb Y
HelTpanizauii 3a6pyIHIOBaYiB BiflirpaloTh 3€JIeHi POCJINHY, SIKi B MICBKOMY CEPeIOBUILi BUKOHYIOTb HU3KY
€KOJIOT{YHUX, COLja/IbHUX, KJIIMAaTUYHUX Ta €CTETUYHUX (PYHKLINA. MOXINBICTb BUKOPUCTAHHS iX B IEKOPAaTUBHUX
HACaJ)XE€HHSX B MiCbKOMY 03€JIEHEHHI BU3HAYA€TbCSI BUMOTaMHU JJO YMOB MiICLS 3pOCTaHHSI i CTyIIEHEM HEraTUBHOTO
BIUIMBY Ha HUX (akTopiB cepenosuiia. Came TOMY JOCHiIPKEHHs! iHTErpoBaHoi (isionoro-6ioximivHoi Bignosini Ha

CyMiCHY [Iif0 KJIIMaTU4YHOI apuu3alii Ta ypbaHOT€HHOIO HaBaHTaKE€HHS IEKOPAaTUBHUX Ta Fa30HHUX TPaB'sIHUCTUX



BUJIiB, OLIiHKA CTa6iNMBbHOCTI IXHBOI aHTMOKCHUIAHTHOI CUCTEMH Ta BUSIBJIEHHS HAUOGIIbLI IEePCIEKTUBHUX CTiMKUX
BUJIiB € aKTyaJIbHUM HAyKOBO-TIPaKTUYHUM 3aBIAHHIM JJ151 €KOJIOTIYHOI onTuMisanii meranosicy. OCHOBHOIO METOIO
I aHOI pobOTH 6YJI0 BU3HAUUTU OCOOJIMBOCTI HAKOIIMYEHHSI, KOMIIApTMEHTali3allii Ta TpaHCIOKallii BAXKKUX METaJliB
y BEre€TaTMBHUX OPTraHax ra30HHUX 3JIaKiB i KBITKOBO-A€KOPAaTUBHUX POCJIMH Ta 3'ICYBaTU (i3ios10ro-6ioxiMivHi
MEXaHi3MU afanTalii ixHbOoro IIaCTUAHOIO ¥ aHTUOKCUIAHTHOI'O KOMILJIEKCIB 10 YMOB CUHEPTiYHOIO TEXHOTEHHO-
KJIIMaTUYHOTO HABAaHTAXXEHHS [IPOMUCIIOBOrO MicTa. JlaHe mocigykKeHHs NPOBOLUIOCHh Ha TepuTopii micta JHinpo,
00671aCHOTr0 LIeHTPY JHinponeTpoBCchKoi 06s1acTi YKpaiHu - po3BUHYTOr0 6araToQyHKIiOHaJIbHOTO MEraroJicy, o €
LIEHTPOM MiCbKOI arsioMmepallii, TPOMUCIOBUM i TPAHCIIOPTHUM BY3JIOM MiBAEHHOTO cXoAy YKpaiHu. [Ijs Binbopy
IOCTiIHUX ITpo6 OyJsi0 06paHo Taki IinsiHKY B Meskax Mmicta [IHinpo: boraniynuit cag JHY SIK yMOBHUI KOHTPOJIB;
npocnekT borgana XmesbHULIBKOTO Ta ByauLsl HabepeskHa Ilepemory, siK 30HH, 110 XapaKTePU3yIOThCsI BUCOKOIO
IHTEHCHBHICTIO aBTOTPAHCIIOPTHOTO pyxYy; 30Ha [Ipuaninposcbkoi TEC Ta 30Ha [IpAT «IM3», 4K OiIIHKY, Oe
¢dikcyeTbCs 3HAYHUI piBEHb 3a0pPyAHEHHS SIK NOBITPs Tak i I'PyHTy. Ha OCHOBI aHai3y aCOPTUMEHTY BUZIB, 110
BHUKOPHCTOBYIOTh B O3eJIeHeHHi MicTa [IHirpo, 06'eKTamMu [OCiI>keHHs 6y o6paHi Taki BUAYU KBITKOBO-
IexkopatyuBHUX pocinuH Tagetes erecta L., Calendula officinalis L., Petunia x hybrida Vilm., Mirabilis jalapa L., Iris x
hybrida hort., Chrysanthemum x koreanum hort., Aster dumosum L. Ta BignosigHo razoHHux pocinuH: Elytrigia
repens (L.) Nevski, Setaria viridis (L.) P. Beauv., Festuca valesiaca L., Poa angustifolia L. Bin6ip pociuaHOro
Marepiasny 37ifiCHIOBaJIA IIPOTSITOM BChOTO I1€piofy BereTallii, 1110 JO3BOJIMJIO IPOCTEXXUTH AUHAMIKY (pisiosioro-
6ioxiMiuHOI BifoBiAi pocanH. Po3paxyHOK iHTErpasbHOro iHIEKCY CTIMKOCTI II0Ka3aB YiTKy gudepeHLialio
IOCJIIPKyBaHVX BUJiB POCJIVH 32 PiBHEM aJallTaliMHMX MOXKJ/IMBOCTEN. HalBuili 3Ha4eHHS iHIEKCY XapaKTEPHi AJ1s
Chrysanthemum x koreanum Ta Tagetes erecta, 1110 CBiIYNTb PO BUCOKUI1 piBeHb QYHKIIOHYBaHHS
AHTUOKCUJAAHTHOI cucTeMu. HaliHIOKUMil TOKa3HUK BCTaHOBJIEHO y Petunia x hybrida, mo nigreepmxye ii
YyTJIUBICTb 1O Iil cTpecoBUX (paKTOPIB. IHIII BUAM 3alIMAIOTh IPOMIXKHE IIOJIOXKEHHS, IEMOHCTPYIOUY Pi3HUN
CTYMiHb aaNTalilHOI BiANOBiAi. BuU3Ha4eHO, 0 ra30HHI 3/1aKM MAIOTh BUIYYy €KOJIOTIYHY [IJIACTUYHICTD TOPIBHSHO 3
KBITKOBUMM KyJIbTYPaMU 3aBISIKU clieludiuHOMY 6ap'epHOMY MexaHi3My - OOMEXXEHHIO TPaHCJIOKallii BaXKKUX
METaJliB Y HaI3€MHi OpraHu Ta ix itocrabinisauii y kopinHi. ETanonamu crifikocti (Hu3bkuii MJIA, cTabinbHi
IirMeHTH, NOTYXHUI (pepMEHTATUBHUIA 3aX1CT) BU3HaYeHO 6araropiyHuku Elytrigia repens ta Festuca valesiaca.
Poa angustifolia nocinae npomixze nosnoxxenHs. OgHopiyHU 371aK Setaria viridis BUsSIBUB BUCOKY YyTJIMBICTh came
II0 XiMiYHOTO Ta IIMJIOBOTO 3a0pyAHEHHS TPOMUCIIOBUX €KOTOIIIB, 10 IPOSIBUJIOCS Y TJIMOOKOMY MaJiHHI BMiCTy
xJI0pOGIisIiB HA TJli BUCH)KEHHSI aHTUOKCUIAHTHOI CUCTEMU. Pe3yJIbTaTu JOCIIiI)KeHb BUKOPHUCTAHO B HAYKOBO-
IIPaKTUYHIN pobOTi K excripec-cucteMy ditoinauKarii yp6oekocucTeM B yMOBaxX aHTPOIIOreHHOI TpaHcdopmariii.
3p06yTi naHi Ta copmoBaHi peKoMeHAallii 111010 ONTUMIi3allii aCOPTUMEHTY MiCbKUX HACaPKEHb BIIPOBAIKEHO B
HAyKOBO-IIPaKTMYHY [isyIbHiCTb BoTaniyHoro camy JJHY Ta B HaBuasbHi nporpaMu Ha Kadenpi ¢isiosorii Ta
iHTpOAyKLUii pocivH JJHITPOBCHKOIO HalliOHANILHOTO YHiBEpCcUTETY iMeHi Osneca 'onyapa: «OpanxepeiHe ta
IIPOMUCJIOBE KBITHULITBOY, «Bi0JIOriYHi OCHOBU ra3oHOBEeHHS», «[IpulIKijIbHA HABYAJIbHO-JOCiIHA AJISTHKA Ta

0O3€JICHEHHS IKOJIN».

2. The relevance of our research is due to the fact that the modern urbophytocenoses of the Steppe zone of
Ukraine found themselves under conditions of double environmental pressure: rapid climatic changes (increasing
average annual temperatures, precipitation deficit, tendency to aridization) and chronic man-made load urban
ecosystems caused by emissions from vehicles and industrial enterprises. In these conditions, a significant role in
the neutralization of pollutants is played by green plants, which in the urban environment perform a number of
ecological, social, climatic and aesthetic functions. The possibility of using them in decorative plantings in urban
landscaping is determined by the requirements for the conditions of the place of growth and the degree of
negative influence of environmental factors on them. The main goal of this work was to determine the features of
the accumulation, compartmentalization and translocation of heavy metals in the vegetative organs of lawn
grasses and flower and ornamental plants and to find out the physiological and biochemical mechanisms of
adaptation of their plastid and antioxidant complexes to the conditions of synergistic man-made and climatic
stress of an industrial city. This study was conducted in the city of Dnipro - the administrative center of the
Dnipropetrovsk region in Ukraine and a developed, multifunctional metropolis serving as the hub of an urban



agglomeration and a key industrial and transport center in southeastern Ukraine. The following sites within Dnipro
were selected for sampling: the DNU Botanical Garden (serving as a reference site); Bohdan Khmelnytskyi Avenue
and Naberezhna Peremohy Street (areas characterized by high traffic intensity); and the zones surrounding the
Prydniprovska TPP and PJSC DMZ (areas where significant levels of both air and soil pollution are recorded). Based
on the analysis of the assortment of species used in the landscaping of the city of Dnipro, the following types of
flower and ornamental plants Tagetes erecta L., Calendula officinalis L., Petunia x hybrida Vilm., Mirabilis jalapa L.,
Iris x hybrida hort., Chrysanthemum x koreanum hort., Aster dumosum L. and lawn plants, respectively, were
chosen as the objects of the study: Elytrigia repens (L.) Nevski, Setaria viridis (L.) P. Beauv., Festuca valesiaca L., Poa
angustifolia L. Selection of plant material was carried out during the entire vegetation period, which made it
possible to trace the dynamics of the physiological and biochemical response of plants. Calculation of the integral
stability index revealed a clear differentiation among the studied plant species regarding their adaptive
capabilities. The highest index values were observed in Chrysanthemum x koreanum and Tagetes erecta, indicating
a high level of antioxidant system activity. The lowest value was recorded for Petunia x hybrida, confirming its
sensitivity to stress factors. The other species occupied an intermediate position, demonstrating varying degrees
of adaptive response. It was determined that turf grasses possess greater ecological plasticity than flowering
crops, owing to a specific barrier mechanism: the restriction of heavy metal translocation to above-ground organs
and their phytostabilization within the roots. Perennials Elytrigia repens and Festuca valesiaca have been defined
as resistance benchmarks (low MDA, stable pigments, powerful enzymatic protection). Poa angustifolia occupies an
intermediate position. The annual Setaria viridis showed a high sensitivity to chemical and dust pollution of
industrial ecotopes, which was manifested in a deep drop in the content of chlorophyll against the background of
exhaustion of the antioxidant system. The research results are used in scientific and practical work as an express
system of phytoindication of urboecosystems in conditions of anthropogenic transformation. The obtained data
and formed recommendations regarding the optimization of the assortment of urban plantings were implemented
in the scientific and practical activities of the Botanical Garden of DNU and in the educational programs at the
Department of Physiology and Introduction of Plants of the Dnipro National University named after Oles Honchar:
"Greenhouse and industrial floriculture", "Biological basics of lawn maintenance", "Pre-school educational and
experimental site and school landscaping”
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https://scholar.google.com.ua/citations?user=mBCQdZkAAAAJ&hl=uk;
https:/ /www.webofscience.com /wos /error /authorNotFound

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHABHUIA YHiBepCUTeT imMeHi Onecst
l'oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3Haxoa>KeHHsI: npocnekt Hayku, JlHinpo, JHiNpoBchKuil p-H., 49045, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PEIeH3€HTIiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kapneup IOpiit BiktopoBuy

2. Yurii V. Karpets

KBasidikanis: 1.6.1., npod., 03.00.12

ImentTudikarop ORCID ID: 0000-0002-1888-2334



JoparkoBa iHpopMmamist: https://www.scopus.com/authid /detail.uri?authorld=53063843000;
https:/ /www.webofscience.com /wos/author /record /2186317,
https:/ /scholar.google.com.ua/citations?user=wKCOe4QAAAAJ&hl

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>KaBHMI1 6i0TEXHOOTIYHMIA YHIBEPCUTET
Koz, 3a €IPIIOY: 44234755

Micue3Haxoa>KeHHS: ByJ1. AT4eBCbKUX, XapKiB, XapKiBCbkuil p-H., 61002, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBIiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. SIky6a Mapuna CraHicyaBiBHa

2. Marina S. Yakuba

KBasigikanis: . 6. u., mou., 03.00.16
Imentudikarop ORCID ID: 0000-0003-3362-1391

JoaparkoBa iHdpopMmauist: https://scholar.google.com/citations?hl=uk&user=xB8Fn-QAAAAJ;
https:/ /www.researchgate.net /profile /M-Yakuba

IloBHe HafIMeHyBaHHSI IOPUIUYHOL 0COOM: [IHIMPOBCHLKUIA Iep)KaBHUII arpapHO-eKOHOMIYHMIA

yHiBepCUTET

Kopg 3a €IPIIOY: 00493675

MicueSHaxo,vieHHﬂ: ByJ1. Cepris €dpemosa, [Hinpo, [JHinposcekuil p-H., 49600, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

Baacue IlpizBumie Im's Ilo-6aThKOBI:
1. IBanpKo IprHa AnaTosniiBHa

2. Irina A. Ivanko
KBasigikamnis: . 6. 1., c.u.c., 03.00.16
ImenTudikarop ORCID ID: 0000-0001-6542-1015

HoparkoBa iHpopmawist: https://www.scopus.com /authid /detail.uri?authorld=57216565419;

https:/ /www.webofscience.com /wos /author /record /910095;

https://scholar.google.com /citations?hl=uk&user=PnkQEIIAAAA]

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHAIBHUIA YHiBepCcUTeET imMeHi Onecst

l'oHuapa

Kog, 3a €IPIIOY: 02066747



Micue3HaxoaKeHHS: npocrekt Hayku, JIHinpo, [JHinpoBchKkuil p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. bapaHoBscbkui bopuc OnekcangpoBuy

2. Borys O. Baranovskyi

KBasigikanis: k. 6. u., c.u.c., 03.00.16
InenTudikarop ORCID ID: 0000-0003-0732-7447

JoaparkoBa iHpopmauist: https://www.webofscience.com/wos /author /record /1491070,
https:/ /www.scopus.com/authid /detail.uri?authorld=57216560808;
https:/ /scholar.google.com.ua/citations?user=6J9fPkAAAAAJ&hl=uk

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: J[HINMPOBCHKMIi HAlliOHAbHUI yHiBEpCUTET iMeHi Osecs

['oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekT Hayku, [JHinpo, JIHIiTpoBCchKuil p-H., 49045, YkpaiHa
dopma BiracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Kynax Osibra MukosnaisHa
rOJIOBH pajau

BaacHe IIpizBume Im's I10-6aTbKOBI Kynax Osbra MukosnaisHa
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY Tersina Konomb6ap
00JIiKOBHX JOKYMEHTIB

Peecrpa'rop [Opuenko TersiHa AHaToJiiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIABHOCTI




