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Pedepar:

1. Kanigikauifina HayKoBa palls IPUCBSYEHA 3'ICYBaHHIO OCOOJIMBOCTEN 3MiHM ITPOOKCUAAHTHO-
AQHTMOKCHUIAHTHOTO 06aJIaHCy Yy Pi3HMX T€HOTUIIB MIIEHUL] Ta CMMOIOTUYHUX CUCTEM COi 32 [Iii CTpecoBUX PaKTOpiB
abioTuyHOi 11 6i0TUYHOI IpUPOAY Ta pO3POOLi HAYKOBO OO PYHTOBAHMX arpOEKOJIOTIYHUX ITiTX0MiB oro
KOperyBaHH4 1151 GOPMYBaHHS CTPECOCTIMKOCTI Ky/IbTyp. BcTaHOBIEHO, 110 CTpeC-TOEPAaHTHICTh €(EeKTUBHUX
CUMOIOTUYHUX CHUCTEM COi, Ha BiAMiHY BiJl Mas10€(EKTUBHOTO i Hee(PEKTUBHOTO COEBO-PU300ialbHUX CUMOIO3iB,
00YMOBJIIOETHCSI CKOOPIMHOBAHOIO yYaCTIO 060X ITapTHEpPiB cuM6i03y, SIK Makpo- Tak i MIKpOCUMOiOHTIB, B0
MaKCHMMaJIbHOI peasizallii HomyIsiiHuX i a30T(iKCyBasbHUX BIACTUBOCTEHN B yMOBax HEIOCTAaTHbOTO
BOJIOr03a0e3MeyeHHs, 1[0 CIIpusie 30epeXXeHHI0 QYHKIIOHYBaHHS CUMOIOTUYHOrO anapary. Briepiie 3ariponoHoBaHo
3aCTOCYBaHHS 0y/1bO0UKOBUX 6akTepiil Bradyrhizobium japonicum pjist perysisiii mpo-aHTUOKCUAAHTHUX IIPOLECiB

Ta MifBULIEeHHS e(PeKTUBHOCTI (PYHKLIOHYBAaHHS COEBO-PU3006ialbHOr0 cMM6i03y 3a [iii mocyxu. Bniepiue



PO3p0o6JIeHO CIOCi6 OLiHKY MTOCYXOCTIMKOCTI Pi3HUX 32 e(PEeKTUBHICTIO COEBO-PU306iaJIbHUX CM6Gi03iB. BusBieHo,
IO JO/IAaBaHHS XeaToBaHUX (OpM repMmaniio abo 3asiza, OTPUMAHUX 32 IOTIOMOTOI0 HAaHOTEXHOJIOTIH, 10
cepenoBUlla KyJIbTUBYBaHHS ePeKTUBHUX B. japonicum iHnyKye peanisaliilo aHTUOKCUAAHTHUX BJIACTUBOCTEN Y
OyJs1IbO0YKax Coi 3a [Iii BOGHOTO CTpeCy BHACJIIOK aKTUBi3allii piBHIB KaTanasu, CylepoOKCUAAUCMYTa3U Ta OCOOIMBO
aCcKoOp6aTNEePOKCUIA3H, 10 CYIPOBOAKYETHCS IO3UTUBHUM BILJIMBOM Ha BOOHUI PEXUM POCJIMH Ta
(dYHKIIOHYBaHHS CUMOIOTUYHOTO anapary. BUKOpUCTaHHS CasliljuI0BOi KUCJIOTH, SIK JOJaTKOBOIO KOMIIOHEHTY
cepenloBUlIa KyJIbTUBYBaHHS e(PeKTUBHUX B. japonicum, iHAyKye 3MiHM IPO-aHTUOKCUAHTHOIO CTaTyCy Yy
OyJIbOOYKaxX COI B YMOBaxX 3HEBOJHEHHS 3aB/ISIKY IiIBULIEHHS aKTUBHOCTI CYyIIePOKCUAAUCMYTA3U ¥ KaTauasu Ta
3HIDKEHHS BMICTy IIEPOKCHLy BOLHIO, 1[0 CIIpUsiE peaisaliii cuMOioTUYHOI 31aTHOCTI KyJIbTypU. [loBeneHo, 10
iHOKyJIs111is1 HaCiHHS CcOi e(PeKTUBHUMU pr3006isiMu Ha POHI 06poOKYU QYHTILUAOM CIIpUSIE MiJBUILLIEHHIO
TOJIEPAHTHOCTI Ta BPOXKANHOCTI COi B yMOBax IIOCYXU 3aBISIKU PEryJIsilii aHTUOKCUIAHTHUX BJIACTUBOCTEN POCJINHU
Ta [OJ0BXEHHS N1epiofy (PyHKLIOHYBaHHSI CUMOIOTUYHOTO anapary. Brepiue nokasaHo, 0 3a BAKOPUCTaHHS
00pOOKY HaCiHHS PYHIiUIaMU BifilOyBalOThCSI 3MIiHU Y MOJIEKYJISIDHOMY CIIEKTpPi IEPOKCUIA3U Y KOPEHSIX i
OyJ1IbOOYKax COi, sIKi He CIIOCTEPiraloThesl Ha (QOHI IHOKYJIALi, 110 CBIAYNTD IPO MO>KJIMBICTb KOPETYBaHHS
(isionoriunoi aii pyHrinuzais 3a gonomorow puso6iil. Ha 0OCHOBi OTpUMaHUX pe3y/bTaTiB BIEpILIE 3alIPOIIOHOBAHO
crioci6 ninBuneHHs edeKTUBHOCTI (PYHKLIOHYBaHHS COEBO-PH306iaIbHOrO CMM6i03y 32 ONTUMAJILHOTO Ta
HEeJIOCTAaTHbOTO BOJIOT03abe3nedyeHHs. BCcTaHOBIIEHO, 1110 IOCYXOCTIMKICTh COPTIB MIIEHULi OOYMOBJIIOETHCS
aKTUBi3alli€l0 aHTMOKCUIAHTHUX PECYPCIB POCJIMHMU 1111 HEUTpasli3allii OKMCHIOBAJIbHUX MPOLIECIB, 0 3abe3neyye
IiATpUMMaHHS TOMEOCTa3y Ta a[janTallilo pOCIMH 40 HecTadi Bosioru. CTabisnisalisi BOGZHOTO peKUMY MOCYXOCTIKIX
COPTIB MIIEHUI]i 03UMOi, Ha BiMiHY BiJi c71a00CTINIKHUX COPTiB, 00YMOBJIEHA MIiIBULIIEHHSIM BOJI03aTPUMYBaJIbHOI Ta
BOJIOBiJJHOBJIIOBAJIbHOI 3aTHOCTI KJIiTHH i 36€pe’KeHHSIM 11iJ1iCHOCTI KJIITUHHUX MEMOpPaH 3a fe@iluTy BOJIOTH.
JloBeneHo, 110 3aCTOCYBaHHS €K30T€HHO]I CalilIMI0BOi KUCJIOTH 3abe3Mnevye CIOBiIbHEHHS! PO3BUTKY ITPOLECiB
JINONEePOKCUaaLlii, pETyJIsiLilo aKkTUBHOCTI aHTUOKCULAHTHUX €H3UMIB i ITyJly HU3bKOMOJIEKYJIIPHUX
AHTMOKCUJAHTIB Y JIMCTKAaX MIIEHUIi 03UMOIi, pe3yJIbTaTOM 4YOr'0 € ONTHUMi3allisl BOLHOTO PEXXUMY Ta 36€pe’KeHHS
LIiJliCHOCTI KJIITUHHMX MeMOpaH, 3MEHILIEHHS BTPAT YPO>Kalo 36pHA B YMOBAaxX MOCYXU. BU3HaY€eHO, 110 103aKOPEHEBE
IiIKUBJIEHHS KAp6aMiJOM MOCIBiB MIIEHULi 03MMOi Ha HU3bKOMY (POHI MiHEPaJIbHOTO )KUBJIEHHS TPU3BOAUTSD 10
3MiHU IPO-aHTUOKCUJIAHTHOTO CTaTyCy POCJIMH 32 PaxyHOK aKTUBi3allii aHTUOKCUIAHTHUX €H3UMATUIHUX
KOMIIJIEKCIB CYyIIEpPOKCUIIMCMYTa31 Ta rBasIKOJIIIEPOKCUIa3H, KJIIIOYOBUX €H3UMIB aCKOpOaT-IJIyTaTioOHOBOTO MYJy,
110 CIIpUsie Kpaliill peasnizalii TpoAyKTUBHOTO NOTEHIialy COPTiB, IPOTE HE € AOCTATHIM JJIs1 TOTO, 1100 ITOBHICTIO
KOMIIEHCYBaTy NOTPeby POCIVHM B a30Ti. 3aBISKY iHTErPOBAaHOMY IiZIXO1y BCTAHOBJIEHO, 110 GOPMYyBaHHS
diToimMyHiTETY NIIEHMLi 03MMOI [10 30yIHUKa 60poimHuCcToi pocu Blumeria graminis (DC) Speer f. sp. tritici,
IIOB'sI3aHE 3i 3IATHICTIO COPTY [0 aKTUBALLil CTpeCc-3aXMCHUX Peaklill 1j1s1 ONTUMi3alii PyHKLiOHYBaHHS
MeTabomismy pocauH. JJoBeneHa e(peKTUBHICTb 3aCTOCYBAaHHS €K30T€HHOI CalilliI0BOI KUCJIOTHU SIK iHAyKTOpa
diToiMyHITETY NIIEHNIi 03UMOI 32 PO3BUTKY OOPOLIHMCTOI pOCH Ha POCJIMHAX 3aBASKY aKTUBi3allii
(deHinananiHaMOHIiIia3u, perysLii CHHTe3y eTUJIEHY, 110 CYIIPOBO/KY€ETbCS 3MiHAMU TPO-aHTUOKCUIAHTHOTO
6aslaHCy pPOCJIMH Ta ONTUMi3ali€elo ix ¢isiosoriyuHoro crany. HaykoBi [oOCiI)KeHHS MigKPeCII00Th HEOOXiHICTh
BCe6iYHOro Ta 6araTOBUMIpPHOrO PO3yMiHHS IIPOTIKaHHS TPO-aHTUOKCUIAHTHUX IIPOLIECIB 3a [Iii CTpecoBUX
akTopiB mpu BUOOPi HaMGIMbII ePEeKTUBHUX i 6e31eYHUX 3aCc00iB IJ1s MigBUIIEHHS! CTPECOCTIMKOCTI Pi3HUX COPTiB

IIIEHUIIi Ta COEBO-PU306iaIbHUX CHMOi03iB Pi3HOi e(PeKTUBHOCTI.

2. The qualification scientific work examines the influence of abiotic and biotic stress factors on the prooxidant-
antioxidant balance in different wheat genotypes and soybean symbiotic systems, and the development of
scientifically-based agroecological approaches to enhance stress resistance in crops. The scientific basis of the
study is that a plant can increase its stress resistance by activating antioxidant systems to maintain its prooxidant-
antioxidant balance. It was found that, in contrast to the non-effective and less-effective soybean -
Bradyrhizobium symbiosis, the effective soybean symbiotic systems improve stress tolerance through the
coordinated participation of both symbiosis partners, i.e. the macro- and microsymbionts; this relationship
supports the symbiotic apparatus by facilitating optimal nodulation and nitrogen fixation under conditions of
insufficient moisture supply. The study is the first to propose the use of Bradyrhizobium japonicum to regulate



pro-antioxidant processes and improve the efficiency of soybean-Bradyrhizobium symbiosis under drought
conditions. It also develops a new method for assessing the drought resistance of soybean-rhizobia symbioses of
different efficiency. It was found that the addition of chelated forms of germanium or iron, obtained by
nanotechnology, to the culture medium of effective B. japonicum raises the antioxidant potential of the resulting
soybean nodules under water stress associated with increased of catalase, superoxide dismutase and especially
ascorbate peroxidase activity levels; this increased potential has a positive effect on the water regime of the plant
and the functioning of the symbiotic apparatus. The use of salicylic acid as an additional component of the culture
medium of effective B. japonicum also improves the pro-antioxidant status in soybean nodules under dehydration
conditions. Inoculation of soybean seeds with effective rhizobia, combined with fungicide treatment, increases the
tolerance and yield of soybean under drought conditions; this is believed to act by regulating the antioxidant
properties of the plant and prolonging the function of the symbiotic apparatus. Another novel finding of the
research is that the use of fungicides on the seed results in increased production of a range of peroxidases in the
soybean roots and nodules in the adult plant; however, no such increase is observed when the fungicide is used
together with rhizobia; this suggests that it may be possible to use rhizobia to alter the physiological effect of
fungicides. This represents a novel method for improving the efficiency of soybean - Bradyrhizobium symbiosis
under optimal and insufficient moisture supply. In wheat varieties, drought tolerance is supported by the
activation of antioxidant resources, viz. antioxidant enzymes and low molecular weight antioxidants, which
maintain homeostasis and allow plants to adapt to moisture deficiency. The drought-resistant winter wheat
varieties are able to stabilize their water regime, unlike the weakly-resistant varieties; this is made possible by
increasing the water retention and water recovery capacity of cells and preserving the integrity of cell membranes
during moisture deficit. It was proved that in winter wheat plants, exogenous treatment with salicylic acid slows
the development of lipid peroxidation, and regulates the activity of antioxidant enzymes and the pool of low
molecular weight antioxidants in the leaves. By doing so, it optimizes the water regime and preserves cell
membrane integrity in drought conditions, thus reducing grain yield losses. It has been determined that under
conditions of poor mineral content, fertilization of winter wheat varieties with foliar urea alters the plant pro-
antioxidant status by activating the superoxide dismutase and guaiacol peroxidase, the key antioxidant enzymes of
the ascorbate-glutathione pool. While this improves the productivity potential of a variety, it is not sufficient to
fully compensate for the nitrogen needs. Due to the integrated approach used in the study, it was found that the
formation of phytoimmunity to the powdery mildew pathogen Blumeria graminis (DC) Speer f. sp. tritici in winter
wheat is associated with greater activation of stress-protective reactions. One such inducer of phytoimmunity in
winter wheat is exogenous salicylic acid. Such treatment was found to activate phenylalanine ammonia-lyase,
regulate ethylene synthesis; this improved the pro-antioxidant balance of the plants and generally optimized their
physiological state. Its findings emphasize the need to achieve a comprehensive and multidimensional
understanding of pro-antioxidant processes under the influence of stress factors. Such knowledge will be
invaluable when choosing the most effective, and safe, means to increase the stress resistance of different wheat
varieties and soybean-Bradyrhizobium symbiosis.
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arpoIpoMHuCJIOBOTO BUPOOHUITBA HanlioHanbpHOI akagemii arpapHuX HayK YKpaiHu

Kopg 3a €IPIIOY: 00497360

Micue3Haxoa>KeHHS: By [lleuenka, 6yn. 97, UepHiris, YepHiriBchkuii p-H., 14027, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazieMiss arpapHuX HayK YKpainu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Tapan Haramnig. FOpiiBHa

2. Nataliya Y. Taran

KBasigikanis: 1. 6. 1., npodecop, 03.00.12
InenTudikarop ORCID ID: 0000-0002-8669-5899
JopaTrkoBa indpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0Cc00H: KuiBchkuil HallioHasbHUI YHiBepcuTeT iMeni Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micue3Haxoa KeHHS: By/. Bosogumupcbka, 6ya. 60, Kuis, 01033, Ykpaina
dopma BiracHocTi:

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104Hi BiZOMOCTI
Bsiacue IlpisBume Im's I1o-6aThKOBI Moprys Bonogumnp. BacuiboBny

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Mopzepep €sren IOnifioBiy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiagmoBizasibHUM 32 MiATOTOBKY ITyxraesud [leTpo Iletposuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




