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Pedepar:

1. HakonnyeHHs 3HaHb IIPO MEXaHi3MM PETyJIAlLlii afalTUBHUX PEAKIiF POCJIVH Ha HECIPUSTINBI YNHHUKY 3
II0YaTKy HOBOTO CTOJITTS HabyJ10 0COOJIMBOI MHAMIYHOCTI. LIbOMY CIIpUsifiM CEKBEHYBaHHSI € HOMIB BULIUX
pocuH, mo Binoyaucs Ha mexi 20 i 21 cToiTe, POpMyBaHHS 3arajabHUX YsIBJIEHD PO [lepefaydy 30BHIIIHIX i
BHYTPILIHIX CUTHAJIB Yy POCJIMHHUX KIITUHAX, a IIOTIM i PO3BUTOK «OMiK» — TDAHCKPUIITOMIKHY, IIPOTEOMIKH,
MeTabosioMiky. 11i 3araspHO6i0JIOrIYHI yCIIiXy CIIPUSIIM 3HAYHOMY [IPOTpPecy y PO3yMiHHI ME€XaHi3MiB pO3BUTKY
iHIYKOBaHOI CTIMKOCTI pocyuH. [Ipu 1IbOMYy pPO3LIMPUIINCS YSIBJIEHHS IPO TOPMOHAJIbHY i METa0O0JIiUHy PeryJIsiiio
CTIMKOCTI pocyuH. [lepeiik poCIMHHNX TOPMOHIB ITOTIOBHUBCS 11iJI010 HU3KOIO HOBUX KJIACIB CIOJIYK, CEpe AKUX,
30KpeMa, CaliLUIaTH, )KaCMOHATH, CTPUTOJIAKTOHM i POCJIMHHI HEMPOTPAaHCMITEPHU, OJHUM 3 HaBaXKJIMBIIINX
TIPE/ICTABHUKIB AKMX € MENATOHIH (N-alleTusi-5-METOKCUTPUNITaMiH). VI0ro BBaXaroTh MyJbTH(YHKI[IOHATbHIM
CTPECOBUM META00JIITOM, IKUI BOJHOYAC 32 PETYJISTOPHUM NOTEHILiaJIOM MOPiBHIOBAHUH 3 KJIACUYHUMU
¢ditoropmoHamu. BcTaHOBJIEHA yYacTh MEJIATOHIHY B IIPOLIECaX POCTY Ta PO3BUTKY POCJIMH, 30KPEMA, IPOPOCTAHHS

3€PHIBOK, PO3BUTKY KOPEHEBOi CHCTeMHU, BU3PiBaHHS IVIOLiB, GOpMyBaHHS yposkato. OTPUMAHO [aHi 100



30i/IbIIEHHS €HIOT€HHOI'0 BMiCTy MEJIATOHIHY Y BiJI[IOBiAb HA [il0 CTPECOBUX YMHHMKIB Ta HAKOIIMYEHI BiJlOMOCTI
IIPO MiABUILEHHS CTIMKOCTI POCJIMH 10 a6i0TUYHUX CTPECOPIB Iif, BIVINBOM €K30I€HHOr'0 MeJIaTOHiHy. BogHouac
IOTernep He CKJIAI0Cs 1iyliCHOI KapTUHM L0JI0 MEXaHi3MiB CTpeCc-IIPOTEKTOPHOI il MesIaToHiHy. 30Kpema, c1abo
IOCJiIKeHi CUTHAJIbHI IOCEPEIHVKY, 3aJIisiHi B peaslidalii 3ax1CcHUX e(EeKTiB MeJIaTOHIHY, HEJOCTATHbO JAHUX IIPO
KOHKPETHI aJanTUBHI peakliii, o iHAyKyIOTbCS [Ii€l0 MeJIaTOHIHY, Ta CTOCOBHO BUJOBUX i COPTOBUX OCOOJIMBOCTEN
fioro BIIMBY Ha pocauHU. OCHOBHA MeTa AucepTaliliHol pobOTH NoJjisraia y 3'iCyBaHHi poJjii CUTHAJIbHUX
nocepenHUKiB (AQK Ta ioHiB KasbLil0) y IPOsIBi CTPEC-ITPOTEKTOPHOI Aii MEJIATOHIHY Ha 3€PHOBI 3J1aKU Ta
BU3HA4YE€HHI BHECKY aHTMOKCUIAHTHOI CUCTEMHU i OKPEMUX CTPECOBUX METAOOIITIB y peasidalito oro ¢isiosorivnnx
eeKTiB Ha POCJIMHY Yy I0BEHIJIbHIN cTanii po3BUTKY. 7151 JOCSITHEHHS Liei MeTy 0yJI0 II0CTaBIeHo Taki 3aBIaHHS: (1)
OLIiHUTU e(EKTUBHICTb BIUIMBY €K30T€HHOTO MEJIaTOHIHY Ha iHTerpasibHi I0Ka3HUKU CTiIKOCTi IPOPOCTKIB MIIEHUI
Ta JKMATA 0 abiOTMYHUX CTPECOPIB (BUCOKI TEMIIEPATYPHU, MOJI€JIbHA [TOCYXa, COJIbOBUN CTPeC); (2) iHriGiTOPHUM
MeTo10M BCcTaHOBUTH yyacTb AQK Ta i0HIB Kasbllilo y peasisallii BIIMBY MeJIaTOHIHY Ha TEMJIOCTiNKICTh MPOPOCTKIB
nieHuli i PyHKIiOHYyBaHHS aHTMOKCHUIAHTHOI cucTeMy; (3) BUSIBUTU BUJ0Bi i COPTOBI 0COOJIMBOCTI BIJIUBY
MEJIATOHIHY Ha CTIMKiCTb 3€pHOBUX 3J1aKiB JO OCMOTUYHUX CTPECIB; (4) OLIIHUTY MOXJIUBICTb PEryJIsLii
MEJIATOHIHOM PELOKC-TOMEOCTa3y i IPOPOCTAaHHS 3€PHIBOK 371aKiB, 10 3a3HaJIU BILIUBY [IPUCKOPEHOTO CTAPiHHSL
O6pobKa ITPOPOCTKIB IIIEHUI] pO3YMHAMU MEJIaTOHIHY B KOHLIEHTpaLisx Iianasony Big 10-8 no 10-5 M
nifBUIyBasa iX BUXKABaHICTb ITiCIs YIIKOIPKYBasbHOTO ITporpiBy. OTpruMaHi JaHi, siki cBigyaTh npo 3anydeHHs AQK
Ta iOHiB KasblIilo B peasisaliio CTpec-IpOTEKTOPHOI [l MEJIaTOHIHY: 1OT0 BILJIMB HA BUKUBAHICTb IPOPOCTKIB ITiCIIA
Iii yIKoaXyBasbHOrO NPOrpiBy ycyBaBcs aHTHoKcuaantom JIMTC, inribitropom HAJOH-okcuaasu imigazosnom,
XeJIaTOpPOM I03aKJITUHHOro Kasblito EI'TA Ta inribiropom ¢ocdoinasu C HeomimHoM. [IOpiBHSHHS BIJIUBY
[paiMiHry HaCiHHS MEJIATOHIHOM Ha TEIJIOCTIMKICTh TPOPOCTKIB MIIEHNUI i )KAUTa BUSBUJIO HASIBHICTb BUOBUX
BigMiHHOCTEH 1ioro edekTiB.B yMoBax OCMOTUYHOTO CTpeCy (MOe/IbHA MT0Cyxa) 06pO6Ka MENIaTOHIHOM LIJISIXOM
Ha/IXOPKEHHS Yepe3 KOPEeHi MO3UTUBHO BIJIMBAjla HA HAKONIMYEHHs 6i0Macy MPOPOCTKaMHU IMIIEHULLi Yy TIUBOTO
(Jockonarna) i critikoro (Tobak) copris. [IpaliMiHT 3epHiBOK IIIEHUIi MEJIaTOHIHOM 32 YMOB MOJI€JIbHOI IIOCYXU
(srius IIET 6000) i conmpoBOro cTpecy MifBUILYBaB iX CXOXKICTb, IOCUIIOBAB PiCT IPOPOCTKIB, a TAKOX 301/bIIyBaB
CHiBBiHOLIEHHS MiX 6i0MacoI0 NMaroHiB i KopeHiB. [IpaliiMiHTr cTaporo HaciHHS TPUTUKAJIE i KUTA MEJIATOHIHOM
iCTOTHO MiABUILYBaB CXOXICTb, @ TAKOXK IIOCUJIIOBAB PiCT NPOPOCTKiB. TaKUM YMHOM, y POOOTi BIeplie IPOBeeHO
IOCJIiIKeHHS IPUYMHHO-HACJIiIKOBUX 3B'513KiB MiXK 3MiHaMH KaJbllieBOro romeocrasy, resepatiieio AQOK ra
(pOpMyBaHHSIM iHIYKOBAHOI MEJIATOHIHOM TEMJIOCTIMKOCTI POCJIMH (Ha NPUKJIAJi IPOPOCTKIB NIIEHUL]) i
BCTAHOBJIEHO, 1[0 PO3BUTOK TEIJIOCTIMKOCTi IPOPOCTKIB i aKTUBALlis iX (PepMEHTATUBHOI aHTMOKCUIAHTHOI CUCTEMU
IIifl BIJIMBOM Me€JIATOHIHY MO>KJIMBI JIMIIIE 32 YMOBU NocuieHHs reHepauii AQK, nos’si3aHoro 3 nigBUILEHHSIM
akruBHOCTI HAIOH-okcupasu. Takox y po6boTi Brieplie BCTAHOBJIEHO 3[JaTHICTh MEJIATOHIHY [TOCUJIIOBATH
IIPOPOCTAHHS CTAPUX 3€PHIBOK JKUTA i TPUTUKAJIE i 3MEHIIYBATH NPOSIB OKUCHIOBAJIBHOTO CTPECY, SIKUM
CYIIPOBOIKY€EThCS NIPOLIEC IIPOPOCTAHHS 3€PHiBOK. [IpakTMUHE 3HaY€HHSI pOOOTHU IOJIIrae, 30KpPEMa, y IOBEJEeHHI
MOXJIMBOCTI IiIBUILIEHHSI CTIMKOCTi 36pPHOBUX 3J1aKiB J10 a6i0OTUYHUX CTPECIB IIISIXOM IIPAlMiHTy HACiHHS
PO34YMHaMU MEJIATOHIHY. Pe3yJIbTaTu JOCIiI)KeHb MOXKYTbh CTaTA OCHOBOIO IJIs1 PO3POOKU CIeLiaIbHUX TEXHOJIOTIN
MpaiiMiHTy HaCiHHS MEJIATOHIHOM 3 METOIO MOJIINIIEHHS TPOPOCTAHHS HACIHHS 32 CTPECOBUX YMOB i MiBUIIIEHHS

CTilIKOCTi pOCJIMH Ha paHHix (pazax pO3BUTKY.

2. Actuality, purpose and tasks of investigation. Since the beginning of the new century, the accumulation of
knowledge about the mechanisms of regulation of plant adaptive responses to adverse factors has become
particularly dynamic. This was facilitated by the sequencing of higher plant genomes at the turn of the 20th and
21st centuries, the formation of general ideas about the transduction of external and internal signals in plant cells,
and then the development of “omics” - transcriptomics, proteomics, and metabolomics. These general biological
successes have contributed to significant progress in understanding the mechanisms of induced plant resistance.
At the same time, the understanding of the hormonal and metabolic regulation of plant resistance has expanded.
The list of plant hormones has been supplemented by a number of new classes of compounds, including, in
particular, salicylates, jasmonates, strigolactones and plant neurotransmitters, one of the most important
representatives of which is melatonin (N-acetyl-5-methoxytryptamine). It is considered to be a multifunctional



stress metabolite, which at the same time is comparable to classical phytohormones in terms of its regulatory
potential. The participation of melatonin in the processes of plant growth and development, in particular, seed
germination, root system development, fruit ripening, and yield formation, has been established. Data have been
obtained on the increase of endogenous melatonin content in response to stress factors and information has been
accumulated on the increase of plant resistance to abiotic stressors under the influence of exogenous melatonin.
At the same time, there is still no complete picture of the mechanisms of melatonin's stress-protective effect. In
particular, the signaling mediators involved in the realization of the protective effects of melatonin are poorly
understood, and there is insufficient data on specific adaptive responses induced by melatonin and on species and
varietal characteristics of its effect on plants. The main purpose of the dissertation was to determine the role of
signaling mediators (ROS and calcium ions) in the manifestation of the stress-protective effect of melatonin on
cereals and to determine the contribution of the antioxidant system and individual stress metabolites to the
realization of its physiological effects on plants in the juvenile stage of development. To achieve this purpose, the
following tasks were set: (1) to evaluate the effectiveness of exogenous melatonin on the integral indicators of
resistance of wheat and rye seedlings to abiotic stressors (high temperatures, model drought, salt stress); (2) to
determine the participation of ROS and calcium ions in the realization of the effect of melatonin on the heat
resistance of wheat seedlings and the functioning of the antioxidant system by the inhibitory method; (3) to
identify species and varietal peculiarities of melatonin effect on the resistance of cereals to osmotic stress; (4) to
evaluate the possibility of melatonin regulation of redox homeostasis and germination of cereal grains exposed to
accelerated aging. The treatment of wheat seedlings with melatonin solutions in concentrations ranging from 10-8
to 10-5 M increased their survival after damaging heating. The maximum positive effect was caused by the
concentration of order 10-6 M. Pre-sowing treatment of wheat and rye seeds with melatonin in concentrations of
20-100 puM reduced the inhibition of seedling growth after exposure to moderate heat stress combined with
moderate air drought. Data were obtained indicating the involvement of ROS and calcium ions in the
implementation of the stress-protective effect of melatonin: its effect on seedling survival after exposure to
damaging heating was eliminated by the antioxidant DMTU, the NADPH oxidase inhibitor imidazole, the
extracellular calcium chelator EGTA, and the phospholipase C inhibitor neomycin. Comparison of the effect of
seed priming with melatonin on the heat resistance of wheat and rye seedlings revealed the presence of species
differences in its effects. Under the conditions of osmotic stress (model drought), melatonin treatment by entering
through the roots had the positive effect on the accumulation of biomass by seedlings of sensitive (Doskonala) and
resistant (Tobac) wheat varieties. Priming of wheat grains with melatonin under conditions of model drought
(exposure to PEG 6000) and salt stress increased their germination, enhanced seedling growth, and increased the
ratio between shoot and root biomass. Priming of old triticale and rye seeds with melatonin significantly increased
germination and seedling growth.
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