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Moga guceprariii:
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Tema guceprauii:

1. PuzocdepHi mikpo6Hi yrpynoBanss i cum6io3 Bradyrhizobium japonicum-Glycine max 3a 6akTepianbHOi
iHOKyJ141ii Ta 3acTOCYBaHHS QYHTIUIB

2. Rhizosphere microbial community and the symbiosis Bradyrhizobium japonicum - Glycine max when the
bacterial inoculation and the use of fungicides

Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOT'O CTYyIIEHs KaHJWaTa 6ios10riyHUX HayK 3a creuianpHicTio 03.00.07
«Mikpo6ionorig» (091 - Biosorist). - IncTuTyT Mikpob6iosorii i Bipycosorii im. [I.K. 3a6osmotHoro HAH Vkpainu, Kuis,
2021. Juceprauis NpUCBSIY€Ha BUBYEHHIO METOJAMU MOJIEKYJISIPHOL €KOJIOTii Ta MiKPOOiOJIOTiYHUMYU METOJAMU
pusocdepHOro MikpobioneHO3y TEMHO-CIpOro omif3oseHoro rpyHTy i edekTuBHOCTI cumo6io3y Bradyrhizobium
japonicum - Glycine max 3a iHOKyJIs11ii BUCOKOAKTUBHUMMU LITaMaMU PU3006iil 200 KOMIIJIEKCHUM MiKPOOHUM
npenaparom Exositai i 3actocyBaHHs QyHrinuais Makcum Crap, Kinto nyo a6o BitaBakc 200 ©O. Ananis
TaKCOHOMIYHOI CTPYKTYPH MiKpo6ioMy Ha piBHi (isyMiB 110Ka3as, 110 a6CONOTHUMU JOMiHAaHTaMU OyJu 6aKTepii,

apxei craHoBuinu 0,5-4,5%. Briepiie ineHTH(iKOBaHO [1OCIIILOBHOCTI, 5IKi paHile He 6yJI0 ONKUCAHO SIK



IpeJCcTaBHUKIB pusocdepHoro mikpobiomy coi: ¢pinymu 6akrepiii Chlorobi, Elusimicrobia, Chlamydiae, apxei
Parvarchaeota i Crenarchaeota, a Takoxx HeKynbTUBOBaHI popmu - Gracilibacteria i FBP. Briepie 6ys0 BUSIBJIEHO
IIpeJCTaBHUKIB poAiiB Microvirga Ta Bosea, ski paHiie y puzocdepi coi He 6yso onrcano. [TokazaHo 3pOCTaHHS
6i0pi3HOMaHITHOCTI pu3ocgepHOro Mikpobiomy Coi 3a yMOBM 3aCTOCYBaHHSI MiKpOOHO] iHOKYJIsLI i IPOTPYIOBaHHS
HaciHHg QyHrinunamy, sike MigTBePAKy€eThCs 30i7IbIIEeHHIM iHeKciB BumoBoro 6ararcrea lllenona i Menxinika ta
3HIDKEHHSM iHJeKciB nominyBaHHs CimnicoHa i Beprepa-Tlapkepa. BctaHoBsieHoO, 1110 CUMOIOTUYHI XapaKTepUCTUKU
OKpPEMUX LITaMiB PU3006iii 3a ix KOMOIHOBaHOTO BUKOPUCTAHHS Y CKJafi penapary Exositan 3abe3nevyyBanu
niaBuIeHHs a30TiKCyBaabHOI aKTUBHOCTI 6060BO-pr306iaibHOI cCCTeMHU 32 iHOKyJIALii 6ionpernapaTom Ta y 1oro
KOMOiHOBaHOMY 3acTOCyBaHHi 3 PyHriungom BitaBakc 200 PO. [TokazaHO iCTOTHE IPUTHIYEHHS PO3BUTKY LiIbOBUX
00'€KTiB — 30y HUKIB aCKOXiTO3Y i CENITOPio3y Ta 3pOCTaHHs IPOLYKTUBHOCTI POCJIMH COi 32 KOMOIHOBAaHOTO
BMKOPHMCTaHHs QYyHTiuuiB Ta 6akTepusalii. ¥ pe3ysibTati NpoBeeHUX JOCiIKeHb PO3p00JIEHO HAYKOBi OCHOBU
€KOJIOTiYHO OOI'PYHTOBAHOTO CYMiICHOTO 3aCTOCYBaHHSI MiKpOOHUX Npenaparis i PyHrinuaiB A1s 30€pesKeHHs
6i0pi3HOMaHITHOCTI I'PYHTOBOI MiKpO6iOTH, IOKpallleHHs PiTOCaHITApHOTO CTaHy arpoLieHO3iB i NiABUILEHHS

IIPOYKTUBHOCTi POCJIMH.

2. The dissertation is dedicated to the study of rhizosphere microbial communities and symbiosis when the seeds
were inoculated microbial bioformulation and fungicides application. In the microbiome of dark gray podzolic soil
of soybean rhizosphere by molecular ecology methods 21 phylums, 63 classes, 111 orders, 271 species of bacteria,
and 2 phylums, 2 classes of archaea were revealed. Analysis of the taxonomic structure of the microbiome at the
level of phylum showed that bacteria were the absolute dominants, archaea were 0,5-4,5%. Among the identified
bacterial phylums, three were dominant: Acidobacteria, Actinobacteria and Proteobacteria. Sequences that were
not previously described as representatives of the soybean rhizosphere microbiome were identified for the first
time - representatives of phylums: Chlorobi - green sulfur bacteria; free-living Elusimicrobia, characterized by the
presence of a new group of nitrogenase paralogs; Chlamydiae, intracellular parasites of eukaryotes and amoeba;
archaea Parvarchaeota and Crenarchaeota, and also uncultivated forms of Gracilibacteria and FBP. Soybean
microbiome rhizosphere studies at class level identified 63 taxonomic units, of which Actinobacteria and
Alphaproteobacteria were dominant and 21 classes were subdominant, including members of the photosynthetic
Chloracidobacteria and archaea Thaumarchaeota, which are rarely found in the rhizosphere. It was found that
when the seeds were treated with Ecovital and fungicides, in comparison with untreated control, quantitative
changes took place in the microbiome: the representation of subdominant phylums Firmicutes,
Gemmatimonadetes and Bacteroidetes increased, while the number of archaea Crenarchaeota decreased. It was
shown that among of the class Bacilli the genus Bacillus was the most represented. When the seeds were
inoculated with the bioformulation Ecovital, which includes phosphate-mobilizing bacilli, the representation of
bacteria of the genus Bacillus in the rhizosphere microbiome increased. This may indicate that the introduced
bacilli genera of the Rhizobiales order were determined. For the first time, representatives of the genera
Microvirga and Bosea were identified. Previously, they were not described in the soybean rhizosphere.
Representatives of these genera belong to the group of new symbiotrophs forming nodules and fixing nitrogen.
The identification of these bacteria expands the search area for new strains to activate soybean-rhizobial
symbiosis and increase its effectiveness. For the first time, an increase in the biodiversity of the soybean
rhizosphere microbiome was shown when using microbial inoculation and application of fungicides Kinto duo or
Maxim Star, which was confirmed by increase of Shannon and Menchinic indices (species richess), also decrease of
Simpson and Berger-Parker indices (dominance species). It was shown that under using of different seed
treatment schemes in the root zone microbiome at the level of large taxa, quantitative changes occur in the
composition of phylum and classes, and at the level of minor components, such as families and genera, qualitative
changes were observed. It was established that all strains of rhizobia used as inoculants stimulated the
development of nitrogen-fixing microorganisms in the rhizosphere. Fungicides Maxim Star and Vitavax 200 FF,
used separately without inoculation, inhibited the development of microorganisms in almost all studied groups by
1,5-4,5 times. The negative effect of fungicides on the quantity of microorganisms in most cases when combined
with various strains of rhizobia was leveled. Nitrogenase activity under use of the fungicide Kinto duo with strains



B-6035, B-6023 or remained at the level of variants with inoculation, or increased by 2 times. Vitavax 200 FF
fungicide suppressed the nitrogen-fixing activity of the studied strains in symbiosis. It was established that the
nitrogen-fixing activity increased in the bean-rhizobial system after inoculation with Ecovital and in combination
with Vitavax 200 FF. Pre-sowing treatment with Maxim Star and Kinto duo fungicides inhibited the nitrogenase
activity of rhizobia. It was observed the significant inhibition of the development of target objects - pathogens of
ascochitosis and septoriosis in all experimental variants with the combined use of fungicides and bacterization.
The positive effect of the joint use of Ecovital and fungicides on the photosynthetic apparatus of soybeans was
established: the content of chlorophylls a and b in the leaves increased. The combined use of fungicides and a
complex microbial bioformulation Ecovital contributed to an increase in the productivity of soybeans. As a result of
the research, the scientific background of the ecologically friendly combined use of microbial bioformulations and
fungicides have been developed to preserve the biodiversity of soil microbiota, improve the phytosanitary
condition of agrocenoses and increase plant productivity.
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