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Pedepar:

1. AkTyanpHiCT fuCepTaLiiHOiI pO60TH MOJIsIrae y ri106aspHill Ipobyemi TEXHOT€HHOTO 3a0pyIHEHHS
HaBKOJIMIIHBOTO CEPENIOBUILA Ta MOIIYKY 6€3MIEYHUX CIIOCOOIB IOTO BiIHOBJIEHHS B CYy4aCHUX YMOBaX. ABTOD
IOCHiIXYye afanTUBHI peakuii eHepreTMYHUX pOCJIMH, a came Bepou npyroBuaHoi (Salix viminalis L.), 32 yM0B pocty
Ha TepuTopii CTe6HUIIPKOIO XBOCTOCXOBUILA, K€ MICTUTh 22 MJIH TOHH COJISHO-TJINHUCTUX BinxXomiB ¢JioTaniitHOro
3b6arayeHHs. JlucepTaHT KOMIIEKCHO JOCIiIpKye rpouecu popMmyBaHHS (Pi3iosoriyHux afanTuBHUX peakiiil S.
viminalis 3a yMOB pOCTYy Ha TEXHOT€HHOMY Cy6CTPaTi XBOCTOCXOBUIIA, CTaH aHTUOKCUAAHTHOI CUCTEMHU Ta OiJIKiB y
opraHax pPOCJIVH, CKJIaJ, €eHAOQIiTHMX 6aKTepill KOPEHiB, a TAKOX (iTopeMeialliliHi BIacTUBOCTI BepoU Ha
TE€XHOTE€HHO 3a0PyAHEHUX JilSIHKaX XBOCTOCXOBUIIA M. CTEOHUK. [IMCEPTAHTOM BCTAHOBJIEHO, 110 POCTIMHU BepoU
3a3HaBaJIi CTPECY B YMOBax POCTY Ha TEXHOTEHHOMY CyOCTpaTi Ta NPOsIBJISI/IY aJalTUBHI peakuii. BusiBieHo
HEe3HayHe NPUTHiYeHHs pOCTOBUX NapaMeTpiB S. viminalis 3a pocTy Ha TexHOreHHOMY cybcTpaTi CTeOHUIBKOTO
XBOCTOCXOBHIIA $SIK Y TAOOPATOPHMUX, TaK i y OJIbOBUX YMOBAX BUPOILYBaHHS. [JucepTaHT BCTAHOBUB 3HAYHE

3MEHIIEHHS BMICTYy LIUHKY B JOCJIiTHOMY CYOCTPaTi XBOCTOCXOBUILA, [IOPiBHSIHO 3 [I0YAaTKOBUM BMiCTOM, TOOTO 1O



BUPOLIYBaHHSM POCJIMH Bepou. EkosoriyHy iHpopmaTUBHICTh BMicTy BM aBTOp OLIiHIOBaB 3a €KOJIOTO-
reoximiyHUMU KoedinienTamu. HaliBumuii koedilieHT KOHLIeHTpalii 6yB y KagMito, IKMI 3HAaYHO NepeBUILyBaB
cepeiHiil BMICT eJleMeHTa B OPHUX 3eMJIsIX YKpainy, Ta MoJiioneHny. JlocigkeHHs 6ioreoxiMiuyHOi akTUBHOCTI
POCJIVH HifTBEPAUIIH, 0 POCJVHU BEPOM MAIOTh BUCOKY 3[aTHICTh HaKonu4yysatu BM i3 cyberpary
xBOoCcTOCXOBHUIA M.CTEOHUK. [JucepTaHTOM BUKOHAHO CKPUHIHT 6aKTepiil KopeHiB S. viminalis 3a yMOB BILIUBY
pusocdepHux 6akTepiit Salicornia europaea L. Ta TeXHOT€HHO 3a0pyAHEHOTO CyOCTPATy XBOCTOCXOBUILA M.
CTeOHUK. ABTOp HaroJolye Ha [IO3UTUBHOMY eeKTi pu3oc@epHUX 6aKkTepiil S. europaea 1010 30i/bIIEHHS
BiZIHOCHOI KiIbKOCTi 6aKTepill y 3pa3kax. BusineHno poau Marinobacterium, Idiomarina, Marinamicrobium Ta
Halomonas, sxi 6ysiu npejcrasiieHi y 6ibLiil KibKOCTi y 3pa3kax S. viminalis, ki pociu Ha cy6CTparti i3 HalbiIbI
3a0pyJHEHUX JIiJITHOK XBOCTOCXOBUILA. [lCEPTaHT Bij3HAaYMB HasIBHICTh OAKTEPili-1IOTJIMHAYIB [T0IIepeIHUKa
«ctpecoBoro» etusieHy ACC (1-aMiHOLMKIIONPONaH-1-KapOOHOBOI KUCJIOTH). 32 YMOB OJaBaHHS pr306aKTepiil S.
europeae, 3MiHu KoHueHTpauii ACC 6y 6inbin BupasHimyumu. Y poboTi BUSIBIEHO HAaKONIMYEHHS GiNKiB y cTebiax
Ta KopeHsx 30-Tu 7o6oBux S. viminalis 32 pocTy Ha 3aC0JIeHOMY CYOCTpaTi XBOCTOCXOBUILA B 1aOOPATOPHUX
yMOBax BUpOlLyBaHHs. [IoMiu€HO $IKiCHI Ta KiJIbKiCHi BiIMiHHOCTi CIIEKTPiB HU3bKOMOJIEKYJISIPHUX OiJIKiB y
KOHTPOJIBHOMY Ta JOCJIiJHOMY BapiaHTax, 30KpeMa y opraHax JocaigHux S. viminalis 3MiHu 6i/1KiB 6ysu
BUpa3HiMMU. [JucepTaHT BCTAHOBUB BIIJIMB TEXHOT€HHOTO 3a6pynHeHHs Ha AOC 30-tu nob6oBux S. viminalis, 1o
IIPOSIBJISITIOCH Y 3HMXKEHHI BMICTY (PEHOJIPHUX CIIOJYK Ta y 3pocTaHHi BMicTy AK, JTAK ta JKI'K y simcTKax Ta KOpeHsx
S. viminalis y MOpPiBHSIHHI i3 KOHTPOJIBHUMH POCJIMHAMU. ABTOP 3a3Hauae, 10 OTPUMaHi pe3yIbTaTu MOXYTb
CBiIMMTU PO IPUCTOCYBAHHS POCJIMH S. viminalis 10 BIIMBY TEXHOT€HHOTO 3a6pyiHeHHS CTEOHUIBKOTO
xBocTocxopuula. PepmeHTaTBHA akTUBHICTh 30-TU 7060BUX S. viminalis 6ysa HaWBUIIOIO Y JIMCTKAX AOCiTHUX
POCJIVH, NOPiBHSHO i3 KOHTPOJIBHUMHU. Y Pe3yJIbTaTi 1ab0paTOPHUX AOCIiIKEHD, JUCEPTAHT BCTAHOBUB
HAKOIMWYEHHY MPOJIHY B cTe61ax i KopeHsix 30-Tu go60Bux S. viminalis ZOCIiIHOro BapiaHTy, NOPIBHSHO i3
KOHTpoOJIeM. Pe3ysibTaTul OCiIKeHHS aBTOP MOSICHIOE (i3i0IOTiYHOI0 TIOCYX010, SIKa BUHUKAE SIK HACIIIOK
3aCOJIEHHS CyOCTpaTy XBOCTOCXOBUIIA. Y PE3yJIbTaTi IPOBEAEHUX N0JIbOBUX JOCIiIKEHD, aBTOP BiZjl3Ha4ae
aKTVBHICTb NEPOKCUA3YM Ta HAKONIMYEHHS NIPOJIiHY y cTe6J1aX POCJIMH BepOU 32 yMOB TEXHOTE€HHOIO 3a0pyAHEHHSL.
OpHaK y KOPEHSX BUSBJICHO IiIBUILIEHHS aKTUBHOCTI KaTasasu. AganTaniiai mexaHismu S. viminalis nposiBisiiuce y
30i/IbLIIEHHI KiJIBKOCTi CIMPTO- Ta BOJOPO3YUHHUX LIYKPIB y JIMCTKAx Ta KOPEHSIX POCJMH. [lUCepTaHT CTBEPIKYE,
110 306i7IbIIEHHS KiJIBKOCTI Ta 3MiHM aKTUBHOCTI (pepMeHTiB nokazanu yyactb AOC B aganrauii S. viminalis 1o
TE€XHOTE€HHOT0 3a0pyIHEeHHS B yMOBax CTeOHUIIBKOTO XBOCTOCXOBMILA. [IpOBeieH] JucepTaHTOM AOCiIKEHHS
3aCBiguy0Th amanTuBHI peakuii S. viminalis B yMoBax pocTy Ha cybcTpaTi XBocTocxoBuina M. CTeOHMK, SKi
IIPOSIBJISLIIMCDH Y aKTUBHOCTI aHTUOKCUAAHTHUX (EepPMEHTIB Ta 36i/1blIeHH] BMiCTy He(pepMEeHTaTUBHUX
AHTHUOKCHUJAHTIB. ABTOP BifMivae, o S. viminalis nposieisinu ¢itopemenianiiibi BractuBocti. OTpuMaHi JaHi
IMCEepTaHTa € BiAPaBHOIO TOYKOIO [1J11 PO3yMiHHS MeXaHi3MiB azanTanii S. viminalis 10 KOMIIZIEKCHOTO BILJIMBY

3acoJieHHs1 Ta BM B yMOBax T€XHOT€HHOTO 3a0pyIHeHHs Ha Npukiajni CTe6HMIPKOTO XBOCTOCXOBUIIA.

2. The relevance of the Ph.D. thesis lies in the global problem of technogenic environmental pollution and the
search for safe ways to restore it in modern conditions. Adaptive reactions of energy plants, namely basket willow
(Salix viminalis L.), under growing conditions on the territory of the Stebnyk tailing, which contains 22 million tons
of salt-clay waste from flotation enrichment was investigated by the author. The processes of the formation of
physiological adaptive reactions of S. viminalis, antioxidant system and proteins in plant organs, the composition of
endophytic bacteria of the roots, as well as the phytoremediation properties of willow under the technogenically
polluted substrate on the Stebnyk tailing was comprehensively investigated. Willow plants were stressed in the
conditions of growth on a technogenically polluted substrate and showed adaptive reactions. Slight suppression of
the growth parameters of S. viminalis during growth on Stebnytsk tailing substrate was revealed both under the
laboratory and field conditions. The doctoral candidate determined the integral indicator of the growth stability of
S. viminalis. A significant decrease in the zinc content in the experimental substrate of the tailing, compared to the
initial content before growing willow plants was established. The author evaluated the ecological informativeness
of the content of the HM by ecological-geochemical coefficients. The highest concentration coefficient was for
cadmium, which significantly exceeded the average content of the element in arable lands of Ukraine, and



molybdenum. Studies of the biogeochemical activity of plants have confirmed that willow plants have a high ability
to accumulate heavy metals from the substrate of the Stebnyk tailing. The screening of S. viminalis root bacteria
under exposure to rhizospheric bacteria Salicornia europaea L. and technogenically polluted substrate of the
Stebnyk tailing was performed. The positive effect of rhizospheric bacteria of S. europaea on increasing the
relative number of bacteria in the samples was emphasizes. The genera Marinobacterium, Idiomarina,
Marinamicrobium, and Halomonas were identified, which were represented in the samples from the most polluted
areas of the tailing. The author noted the presence of ACC (l-aminocyclopropane-1-carboxylic acid)-utilizing
bacteria of the precursor of "stress" ethylene. Changes in ACC concentration were more visible under the
conditions of S. europeae rhizobacteria treatment. The accumulation of proteins in the stems and roots of 30-day-
old S. viminalis during growth on the polluted substrate of the tailing under laboratory conditions was revealed.
Qualitative and quantitative differences in the spectra of low-molecular-weight proteins were observed in the
control and experimental variants. The protein changes were more visible in the organs of the experimental S.
viminalis. The effect of technogenic pollution on the antioxidant system of 30-day-old S. viminalis, which was
shown in a decrease in the content of phenolic compounds and in an increase in the content of AsA, DHA, and DKG
in the leaves and roots of S. viminalis in comparison to control plants was established. The obtained results may
indicate the adaptation of S. viminalis plants to the influence of technogenic pollution of the Stebnyk tailing.
Enzymatic activity of 30-day-old S. viminalis was the highest in the leaves of the experimental plants, compared to
the control. An increase in total peroxidase activity is observed in plants growing on a contaminated substrate. The
accumulation of proline in the stems and roots of the 30-day-old S. viminalis experimental variant compared to
the control was established. The author explains the results of the study by physiological drought, which occurs as
a result of the salinization of the tailing substrate. As a result of conducted field experiment, the author notes the
activity of peroxidase and the accumulation of proline in the stems of willow plants under conditions of
technogenic pollution. However, an increase in catalase activity was found in the roots. The adaptation
mechanisms of S. viminalis were shown in an increase in the amount of alcohol- and water-soluble sugars in the
leaves and roots of plants. The increase in the number and changes in the activity of enzymes showed the
participation of the antioxidant system in the adaptation of S. viminalis to technogenic pollution under the
conditions of the Stebnyk tailing. The author noted that S. viminalis showed phytoremediation properties. The
obtained data of the doctoral candidate is a starting point for understanding the mechanisms of S. viminalis
adaptation to the complex influence of salinity and heavy metals under the conditions of technogenic pollution on
the Stebnyk tailing.
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