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Physiological Aspects of Salix viminalis L. Tolerance to Technogenic Pollution Conditions

Pedepar (YKxp.)

AKTyaJsIbHICTb JUcCepTaliiiHOi pob0TH MOJISITaEe y robanbHill Mpo6aeMi TEXHOTEHHOTO 3a6pyIHEHHS HaBKOJIMIIHBOTO CEPENOBUIIA
Ta MOWYKY 6e3[eYHUX CIOCO6iB MOr0 BiIHOBJIEHHSI B CyYaCHUX YMOBaX. ABTOp HOCJiIXye afalTUBHI peaklii eHepreTUYHuX
pociuH, a caMe Bep6u npyTroBuHoi (Salix viminalis L.), 32 ymoB pocTy Ha TepuTopii CTeOHULIBKOTO XBOCTOCXOBUIIQ, SIKE MICTUTh
22 MJIH TOHH COJISIHO-TJIMHUCTHUX BiX0[iB (yioTaliliHOro 36araueHHs. JucepTaHT KOMIIJIEKCHO AOCTiIXKye npouecu GOpMyBaHHSI
¢isionoriyHUx amanTUBHUX Ppeakuiil S. viminalis 3a yMOB pPOCTYy Ha TEXHOT€HHOMY CYOCTpaTi XBOCTOCXOBHUINA, CTaH
AQHTMOKCHUJAHTHOI CUCTEMH Ta OiNKiB y OpraHax pOCJIMH, CKJIaJ, eHA0QITHUX OakTepill KOpEeHiB, a TakoX ¢itopemesialiiizi
BJIACTUBOCTi BepOM Ha TEXHOTE€HHO 3a0pyJHEHUX IiISHKAax XBOCTOcxoBuila M. CTeOHUK. JJMcepTaHTOM BCTAQHOBJIEHO, IO
pPOCIMHM BepOM 3a3HaBa/ld CTPECY B yMOBax DOCTYy Ha TEXHOT€HHOMY CyOCTpaTi Ta IpOSBJISUIA aJanTHBHI peakuii. BussieHo
He3HayHe MPUTHIYeHHs] POCTOBUX NapameTpis S. viminalis 3a pocTy Ha TexHOreHHOMY cyocTpaTi CTeGHUIIBKOTO XBOCTOCXOBHINA
4K y J1abOpaTOpPHMX, TaK i y IOJIbOBUX YMOBAaxX BUPOILyBaHHA. JIMCEpTaHT BCTAaHOBMB 3HAYHE 3MEHLIEHHS BMICTy LIMHKY B
JIOCJIZHOMY CyOCTpaTi XBOCTOCXOBHIIA, MOPIBHSHO 3 [TIOYATKOBUM BMiCTOM, TOGTO [IO BUPOILYBAaHHSIM POCJIMH Bep6u. Exosoriuny
indpopmaruBHicTh BMicTy BM aBTOp OLiHIOBAaB 32 €KOJIOro-reoxiMiyHnMy Koediuientamu. HaiiBumuii koedilieHT KOHLeHTpalii
6yB y Ka/Milo, SIKU{l 3HA4YHO INEPEBUIIYBAB CEPEIHIM BMICT e€JleMEeHTa B OPHMX 3eMJISIX YKpaiHW, Ta MosibneHy. JlociimkeHHs
6ioreoxiMiqHOI aKTUBHOCTI POCJIVH MiATBEPAWIIH, IO POCIMHYU BepOoU MalOTh BUCOKY 3[aTHICTh HakomudyBaTu BM i3 cy6erpary
xBocrocxoBuima M.CTeGHUK. [luCepTaHTOM BMKOHAHO CKPUHIHT 6akTepiii KopeHiB S. viminalis 3a yMOB BIIMBY pu3ochepHHUx
6akrepiii Salicornia europaea L. Ta T€XHOT€HHO 3a6PyAHEHOrO Cy6CTPaTy XBOCTOCXOBHINA M. CTEOHMK. ABTOD HaroJsomye Ha
no3uTUBHOMY edekTi pusocdepHux H6akTepint S. europaea o0 36isbIIEHHS BiTHOCHOI KiNIbKOCTI 6aKTepiil y 3pas3kax. BussneHo
ponu Marinobacterium, Idiomarina, Marinamicrobium ta Halomonas, siki 6ysu npefcTaBieHi y 6iyblii KiJIbKOCTI y 3pa3Kax S.
viminalis, IKi pocin Ha cy6CTpari i3 Hal6inbm 3a6pyIHEHUX OiSTHOK XBOCTOCXOBUIIA. JIMCEPTAHT Bil3HAYMB HASIBHICTb GaKTepiii-
MOIJIMHAYIiB NoNepefHMKa «cTpecoBoro» etwneHy ACC (l-amiHouukionponaH-1-KapOOHOBOI KUCJIOTH). 3a yMOB OOJABaHHS
pusobakTepiit S. europeae, 3MiHM KoHUeHTpaulii ACC 6ynn 6inbll BUpa3HIIMMHU. Y pOOOTi BUSBIEHO HAKONMUYEHHS OiJIKiB Y
crebsax Ta KopeHsx 30-Tu fo6oBux S. viminalis 32 poCcTy Ha 3ac0JIEHOMY Cy6CTpaTi XBOCTOCXOBUIIA B JJA6OPATOPHUX yMOBax
BUpOlIyBaHHS. [ToMiueHO SIKiCHIi Ta KiJbKiCHI BiIMiHHOCTI CIIEKTPiB HU3bKOMOJIEKYJISIPHUX OiJIKiB y KOHTPOJIbHOMY Ta HOCJiAHOMY
BapiaHTaxX, 30KpeMa y OpraHax »ocjaifHux S. viminalis 3MiHu 6inkiB OynM BUpasHimMMU. JJMcCepTaHT BCTAaHOBUB BIIJIMB
TE€XHOTE€HHOTo 3a6pynHeHHa Ha AOC 30-Tu m060Bux S. viminalis, M0 NPOSIBASIOCh Y 3HUKEHHI BMICTY (PEHOJIBHUX CIIONYK Ta Yy
3poctanHi BMmicTy AK, JAK ta JKI'K y nmucTKax Ta KopeHsx S. viminalis y MOpiBHSIHHI i3 KOHTPOJBHUMU POCIMHAMU. ABTOP
3a3Hayae, 10 OTPUMAaHi pe3ysbTaTU MOXYTb CBiIYUTHA MPO MPUCTOCYBAHHS POCAMH S. viminaliS [0 BIJIMBY TEXHOI€HHOTO
3a6pynHeHHs CTeOHMLIBKOro XBocTocxoBula. PepmeHTaTHMBHa akTuBHICTb 30-Tu po6oBux S. viminalis 6ysna HaiiBumoOIO Y
JIMCTKAX JOCJIJHUX POCJIMH, MOPIBHSIHO i3 KOHTPOJIbHUMU. Y Pe3ysbTaTi 1ab0pPaTOPHUX AOCIiIXKeHb, IUCEPTAaHT BCTAaHOBUB
HaKOIMYEHHs MpOJIiHy B cTebsnax i KopeHsx 30-Tu mo6oBux S. viminalis mocnigHOro BapiaHTy, MOPIBHSIHO i3 KOHTPOJIEM.
PesysnpTaTé [OCTII)KEHHSI aBTOp IMOSICHIOE (Pi3i0JIOriyHOI MOCYX0l0, $IKa BHUHMKAE SIK HACJIOK 3aCOJIEHHS CyOCTpaTy
XBOCTOCXOBHIIA. Y PE3yJbTaTi POBEAEHUX IIOJIbOBUX INOCIIIPKEHb, aBTOP BiJj3Ha4a€ aKTUBHICTb IIEPOKCUIA3M Ta HAKOIIMYEHHS
NPOJIiHY Y cTe6jax pOCJMH BEPOU 3a YMOB TEXHOT€HHOTO 3a0pyAHeHHA. OfHaK y KOPEHSX BUSBJIEHO MiJiBUIIEHHS aKTUBHOCTI
Karasjasu. ApamnraniiiHi mexaHi3amu S. viminalis mposiBisiinCh y 36iMbIIE€HHI KiZIbBKOCTI CIMPTO- Ta BOJOPO3YMHHUX LYKPIB Y
JINCTKAaX Ta KOPEHSIX POCJIMH. [JUCEPTAHT CTBEPAXKYE, 10 30ibLIEHHS KiJIbKOCTI Ta 3MiHM aKTUBHOCTI (DEpPMEHTIB IIOKa3a/IM y4acTb
AOC B apanTanii S. viminalis 10 TexHOreHHOTO 3a6pyAHEHHS B yMoBax CTEOHMIIPKOTO XBOCTOCXOBHIIA. [IpoBeieHi aucepTaHToOM
JOCJIIPKEHHST 3aCBif4yOTh afanTuBHi peakunii S. viminalis B ymoBax pocTy Ha cyOcTpaTi XBocTocxoBuima M. CTEGHUK, SKi
NPOSIBJISUIMCh Y QKTMBHOCTI aHTMOKCUJAHTHUX (PEPMEHTIB Ta 30i/blleHHi BMiCTy HepepMEHTaTUBHUX aHTHMOKCHUIAHTIB. ABTOD
BimMmiuae, mo S. viminalis mposBisnu ditopemenianiiiHi BnactuBocti. OTpUMaHi aHi OUCEepPTAaHTA € BiANPAaBHOIO TOYKOIO Jis
po3yMiHHsS MexaHi3MiB ajanTauii S. viminalis 10 KOMIIZIEKCHOTO BIUIMBY 3aCOJIEHHS Ta BM B yMOBax T€XHOTE€HHOTO 3a6pYIAHEHHS

Ha npukiasi CTe6GHUIBKOTO XBOCTOCXOBUIIA.
Pedepar (aHr1.)

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 (I-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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