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1. Incepraniiina po60Ta IpUCBIYeHa JOCTiIKeHHI0 $i3iosoriyHnx 0cHOB (OpPMYBaHHS SIKICHOTO 3epHa 24
re”Hortunis sipoi nmenuy; (Triticum aestivum L., T. durum Desf., T. turgidum subsp. dicoccum) ykpaiHcbKoi cesnexiiii,
3 aKkLeHTOM Ha BMicT Fe, Zn, Cu Ta ineHTUQiKyBaHHs 6aKTepiii-eHn0QiTiB NIIeHNUI i BUBYEHHS iX IOTEHLIHOTO
3B'I3KY 3 BPO>KaIHICTIO Ta SIKICTIO 3epHa. [TeHn1Is € OJiHi€l0 3 Hail6iIbIl KyJIbTUBOBAHUX KyJIbTYP B YKpaiHi Ta 'y
cBiTi 3arasiom. Han6nmxyrmMu pokamMmy HeoOXiIHO MiIBULIMTH SIKICTb 3€pHa MIIeHUIi Ta ii BUPOOHUIITBO y JOCTATHIN
KiJIBKOCTI [1J151 HaceJleHHs, ke 10 2100 poky 36inbmuTbest Ha 36 %. “TIpuxoBaHumii roson”, CIpUYMHEHN HECTauelo
BiTaMiHiB i MiKpOEJIEMEHTIB € aKTyaJIbHOIO ITPOBJIEMOIO XapuyBaHHS i 3OPOB’S 171 2 MIIPA,. IOl y CBITi, e
Hanmnomupenima popma HenoigaHHs. BuBueHHS ckaagHUX Qi3i0I0riyHNK MeXaHi3MiB OTJIMHAHHS i i TPUMKU
HeOoOXiJIHOI KOHLIEHTpallii MiKpoeJieMeHTiB B POCJIMHHUX TKaHMHAX, [TOMIYK i JOCJIiIP)KEHHS COPTiB NIIEHUL] 3
NiABUILEHOIO 3[ATHICTIO 10 iX HAKONWYEHHS B 3€PHi — HEOOXiiHa [1epeayMoBa [1J1s1 pO3pOOKU €(PEKTUBHUX CIIOCOOiB
6iodoprudikarnii, ekosoriqyHo 6e3revyHnx TeXHOJIOTIH, IKi 61 JOTIOBHIOBAIN (PEHOTUIIOBY IIJIACTUYHICTb i

ajanTauiiiHy 30aTHICTh pocivH. bakTepianbHi eHI0DITH MOXKYTb CIIYKUTH iIHCTPYMEHTaMU [J1s1 pO3pPOOKU HOBUX



crpareriii 6iodpopTtudikanii Ta mpogoBospyoi 6e3neku. [IpoBeseHo aHani3 0CHOBHUX (Pi3UKO-XiMIiYHNX
BJIACTMBOCTE! I'PYHTIB ABOX Pi3HUX 32 6i0[JOCTYIHICTIO MiKPOEJIEeMEHTIB LOCAITHUX AinsgHOK: JIMuTpis (50°13'26.6"N
24°36'50.5"E) Ta JI. Jlyxoxk (49°27'17.5"N 23°23'02.6"E). B ymoBax 110JIbOBOT0 €KCIIEPUMEHTY BPaXOBaHO
[TOCYXOCTINKICTh JOCIiIKyBaHUX COPTIB niueHu. [linTeepasKeHo BiIMiHHOCTI B peakLii Ha IIOCyXy cepef, COPTiB
nmeHuni Makoi i TBepgoi. Cepenns BpokaliHicTs nmeHuui y 2017 p. Ha ginsgani Imutpis 6ysa Ha 67 % BUIIOO HIX
Ha pinsaHui [. JIy>kok. Y 2018 p. Ha pinsgHui IMUTPiB OTpUMaHO BUILy BpOXXalHICTb 3epHa Ha 53 %. BcTaHOB/IEHO
BUIIi TOKa3HUKY BPOKAMHOCTI JJ11 M'SIKUX COPTIB IIIEHNUi. 3arajJbHUI BMICT 6iJIKa B 3€pHI MIlIeHUIli CTAHOBUB Bifl
8,65 10 17,21 %. Bumuii BMiCT GL/IKiB B 3€pHi CIIOCTepiraau Ha AepHOBO-0yPO3EMHUX CYTJIMHKOBUX I'PYHTAX IiISIHKI
I JIy>xok. COpTH 3 BUCOKOIO 3TATHICTIO O HAKONMYEHHS! Oi/IKiB B 3epHi 32 Pi3HUX YMOB MiHEpaJIbHOT'O >KUBJIEHHS:
Etton, KonektusHa 3, luHacrTis, [301p0a Ta ['osikoBCbKa. B pe3ysbraTi aHasizy BpOsKaHOCTI Ta CTPYKTYPHY BpOXKalo,
[IpUMyLIEHO, o copTu JybpaBka, OKCaMUT MUPOHIBCbKUI, Yano Ta JIuHacTis, € CTilKilmnmMu 1o GpakTopis
HABKOJIUIIHbOTO CEPENOBUILA, i3 BIACTUBOIO iM BUIIOK aANTALiMHOK [IJIACTUYHICTIO 10 YMOB BUPOILYBAaHHS, 33
YMOB pi3HOro 3abe3redyeHHs MiHepasibHUMU esleMeHTaMu. [TinTBeprskeHo 3anexxHicTs KoHueHTpalii Fe, Zn ta Cu B
opraHax IIIEHUIi Bifl BMiCTy iX mocTynHUX ¢GOpM B I'PYHTI. JJOCTiI)KEeHO 30aTHICTh COPTIB 10 akyMyJitoBaHHs Fe, Zn
Ta Cu B IpanopLeBUx JIUCTKAX Ta KOJIOCAX 3 NOJAJIBIIMAM iX 3aBaHT)KEHHSIM B 3€PHO. BCTaHOBJIEHO KOpeJIsLii MK
KOHLIEHTPaLiSIMU MiKpoesieMeHTiB. 3'1COBaHoO, 1110 BUIlla BPO>KaiHiCTh BJIACTUBA [J1s1 COPTIB 32 YMOB BUPOLILYBaHHS
Ha YOpHO3eMax KapboHATHUX MOPif, 3 BUCOKMM BMiCTOM OpPraHiYHOI peYOBUHU I'PYHTY Ta HU3bKOIO 6i0[JOCTYIHICTIO
Fe, Cu Ta Zn, npore, SKiCTb 3€pHa B LIUX YMOBAX HI>KYA: BMICT MiKPO€JIEMEHTIB Ta OiJIKiB 32 TaKMX YMOB OYyB
HU3BKKUM. B po6oTi Briepiue ineHTrndikoBaHO 6aKkTepiabHi eHA0)iTH 3epHa Ta 3 OTPMMAHUX in Vitro BereTaTUBHUX
OpraHiB NPOPOCTKIB NnuieHuMj sipoi copTiB OKcaMUT MUPOHiBChbKUM, CTpyHa MUPOHIBCHKa, JlybpaBka Ta ['0j1ikoBCbKa.
3 3epHa NIIeHul] poi i30/1bOBaHO, KyJIbTUBOBAHO Ta iieHTH(diKoBaHO 20 mTamiB 6akTepiil eHgoQiTiB, sIKi
npencTasisiu pogu Staphylococcus, Pantoea, Sphingobium, Bacillus, Kosakonia, Micrococcus, Kocuria Ta
Corynebacterium. BusHaueHi HyKJI€OTHUIHI TIOC/TiOBHOCTI 6akTepiasbHUX eHnoQiTiB BHeceHOo B 6a3y GenBank mif,
Hemepamu MT302194 - MT302204, MT312840 ta OP445710 - OP445717. KysbTUBOBaHi IITaMU IPOIEMOHCTPYBAJIU
3[IaTHICTb CUHTE3YBAaTU Ta BUIIIATU B KyJbTypaJlbHE CepeJoBuUIle ayKCUH-NI0fi6Hi cionyku (IRCs makc.: 16,57
MKT/MJI). B pe3ysbTaTi MeTareHOMHOTO aHasi3y TKAaHUH KOPEHiB Ta JIMCTKIB TPOPOCTKIB MIIEHNIi, OTPMMaHUX B
CTepWJIbHIN KyJIbTYpi in vitro, inenTudikosano 14 poxis 6axkrepiil. Buepiue BunineHo ta ineHTHdiKOBaHO
6akrepiasnbHi eHnoQiTH 3epHa i TKAHUH JIUCTKIB Ta KopeHiB T. turgidum subsp. dicoccum. Otpumani pesyabratu
IAI0Th HOBI 3HAHHSI PO B3a€MO3B'SI3KM MK eHIoQITHUMU O6aKTepisiMu 3epHa, KOHLeHTpauisimu Fe, Cu ta Zn B 3epHi
Ta BPO’KAMHICTIO MIIEHUL SIPUX COPTIiB Y II0JIbOBUX YMOBax 32 0OMeXXeHOi 6i0LOCTYIHICTIO IUX €JIeMEHTIB.
JeTtanpHui aHasi3 ckaany Ta PyHKLiNA eHn0piTHOro MikpobioMy MiIeHULi Spoi MOXKe CIIpUATHA po3poobLii HOBOI
rpymnu 6ionpenaparis — (iTONpoOiOTHKIB.

2. The dissertation is focused on the study of the physiological bases of the formation of the quality grain of 24
genotypes of spring wheat (Triticum aestivum L., T. durum Desf., T. turgidum subsp. dicoccum) of Ukrainian
selection, with an emphasis on the content of Fe, Zn, Cu and the identification of wheat endophyte bacteria and
the study of their relationship with grain yield and quality. Wheat is one of the most cultivated crops in Ukraine
and the world. In the coming years, it is necessary to improve the quality of wheat grain and its production in
sufficient quantity for the population, which will increase by 36 % by 2100. “Hidden hunger” caused by a lack of
vitamins and microelements is an urgent problem of nutrition and health for 2 billion people worldwide. It is the
most common form of malnutrition. The study of complex physiological mechanisms of absorption and
maintenance of the necessary concentration of trace elements in plant tissues, the search and research of wheat
varieties with the increased ability to accumulate them in the grain is an essential prerequisite for the
development of effective methods of biofortification, environmentally safe technologies that would complement
the phenotypic plasticity and adaptability of plants. Bacterial endophytes can serve as tools for developing new
strategies for biofortification and food security. An analysis of the main physicochemical properties of the soils of
two experimental plots with different bioavailability of microelements: Dmytriv area (50°13'26.6"N 24°36'50.5" E)
and D. Luzhok (49°27'17.5"N 23°23'02.6" E). The drought tolerance of the studied wheat varieties was taken in the
field experiment. Differences in response to drought among soft and hard wheat varieties were confirmed. The



average yield of wheat in 2017 on the Dmytriv plot was 67 % higher than on the D. Luzhok plot. In 2018, a 53 %
higher grain yield was obtained at the Dmytriv site. In addition, higher grain yields were established for soft wheat
varieties. The total protein content in wheat grain ranged from 8.65 to 17.21 %. The higher content of proteins in
grain was observed on the D. Luzhok plot. Varieties with an increased ability to accumulate proteins in grain under
different conditions of mineral nutrition: Etiud, Kolektyvna 3, Dynastiia, Izol'da, and Holikovs'ka. As a result of the
analysis of the yield and structure of the crop, it was assumed that the varieties Dubravka, Oksamyt myronivs’kyi,
Chado, Dynastiia, are more resistant to environmental factors, with their inherent higher adaptive plasticity to
conditions cultivation, under the conditions of a different provision of mineral elements. The dependence of the
concentration of Fe, Zn, and Cu in wheat organs on the content of their available forms in the soil was confirmed.
The ability of varieties to accumulate Fe, Zn, and Cu in flag leaves and spikes with their subsequent loading into
grain was investigated. Correlations between concentrations of microelements were established. It was found that
the higher yield is characteristic of the varieties under the conditions of cultivation on chernozems of carbonate
rocks with a high content of soil organic matter and low bioavailability of Fe, Cu, and Zn. Bacterial endophytes of
grain and vegetative organs of spring wheat seedlings obtained in vitro were identified for the first time in the
work. Their ability to accumulate Fe, Zn, and Cu differed due to their low bioavailability. From spring wheat grain,
20 endophytic bacteria strains were isolated, cultivated, and identified, representing the genera Staphylococcus,
Pantoea, Sphingobium, Bacillus, Kosakonia, Micrococcus, Kocuria, and Corynebacterium. The determined
nucleotide sequences of bacterial endophytes are included in the GenBank database under the names MT302194 -
MT302204, MT312840, and OP445710 - OP445717. Cultivated strains demonstrated the ability to synthesize and
secrete auxin-like compounds into the culture medium (IRCs max.: 16.57 pg-mL-1). As a result of the metagenomic
analysis of the tissues of roots and leaves of wheat seedlings obtained in sterile in vitro culture, 14 genera of
bacteria were identified. It has been proven that sterile embryos became the starting point of formation of the
endophytic microbiome of wheat seedlings grown in sterile conditions in vitro. Bacterial endophytes of grain and
tissues of leaves and roots of T. turgidum subsp. dicoccum was isolated and identified for the first time. The
presented results provide novel insights into the relationships between the grainendophytic bacteria, the Fe, Cu,
and Zn concentrations, and the yield in the spring wheat varieties grown with limited bio-availability of these
microelements in the field. A detailed analysis of the composition and functions of the endophytic microbiome of
spring wheat can contribute to developing a new group of biological preparations - phytoprobiotics.
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