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Pedepar:

1. TIpoBeeHi BOCIiIKEeHHS BIJIMBY TaKMX BapiaHTiB yoOpeHHs Ha POpMyBaHHS MIKpOOHOro 6iomy, Ha OCHOBI
3arajibHOIIPUIHSTOI TEXHOJIOTIi BUPOILYBaHHS CiJIbCbKOTOCIIOAAPChKUX KYJIbTYP: KOHTPOJIb — 6€3 JOOPUB;
ynobpenHs: N45P42K55, no6iuna nponykuis (3,0 T/ra) + N45P42K55, nobiyna npoaykuis (3,0 T/ra) + N60OP50K65 ta
jnie cama rnob6ivHa nponykuis — 3,0 T/ra. Bigbip Ta aHasi3 rpyHTOBMX 3pa3KiB IpoBoauu 3 BepxHboro (0-20 cm)
OPHOT'0 KOpEHEBMICHOTO mapy y (a3 UBITiHHS Ta BOCKOBOI CTUIJIOCTI STAMEHIO sIPOro. BusHaueHHs YMCeNbHOCTI
MiKpOOPraHi3MiB OCHOBHUX (Pi3i0JIOTiYHUX Py IPOBOAUIIOCS] METOIOM IIOCIBY I'PYHTOBUX CYCII€H3ill Ha BiJ[IOBiHi
€JIEKTUBHI [TO>KMBHI cepeoBuila. Ha 0CHOBI OTpUMaHUX JaHUX OYJIM pO3paxoBaHi €KOoJIOTiuHi iHgekcn IlleHHoHa i

CimncoHa, 110 CBimyaTh PO TiCHUM 3B'SI30K MK [10Ka3HMKaMU 6i0pi3HOMaHITTs Ta JOMiHYBaHHS MiKpOOpraHi3miB y



pi3Hi (pa3u OHTOreHe3y SIUMEHIO SIporo. BCTaHOBJIEHO, 10 3aCTOCYBAaHHS OPraHO-MiHEPAIbHOI CUCTEMU YA00PEHHS
I'PYHTY 3 MEHILOI0 HOPMOIO MiHEpaJIbHUX LOOPUB ONTUMI3Y€E 32 IPYNOBUM CKJIAZIOM, YACEJIbHICTIO Ta aKTUBHICTIO
MIKpOOHI IIpoLiecH B [1epiof, aKTUBHOI BereTallii SYMEHIO SIpOro, TaK 301/1bIIYEThCSI YACEbHICTh aMOHI(IKyBaIbHUX
6akrepiii B 2,6-3,7 pasa, asordikcaropis - B 1,6-2,4, 1110 BUKOPUCTOBYIOTb MiHEpaJbHI popMHU a30Ty, B 2,5-6,5 pa3a
CIOPOYTBOPIOIOUMX i B 1,5 pasa 1je/110J1030PyIHIBHUX MIKpOOpPraHi3mMiB. BusiBJieHO pi3HOMaHITTS Ta TPODIYHO
CKJIafHiIy O6y10BY QiIOTUIIOBOI CTPYKTYPH I'PYHTOBOTrO GaKTepiaIbHOro MiKpoO6olleHO03y 3a yI0OpeHHs! 100iYHOI0
npoaykuieto (3,0 T/ra) + N45P42K55. OcHOBY H10T0 CTPYKTYpPU CKJIaIaloTh ABA OCHOBHUX KJIACTEPU JOMIHYIOUMX
reHOTHIIIB, 10 BiAHOCITHCSA A0 MPeICTaBHUKIB 22 BUIiB, 54 % 3 SIKUX HE KyJIbTUBYIOTbCS Ha ITIOKUBHUX
cepenoBuIlax. 3a BapiaHTy yoOpeHHs 11obigHow npoaykiuieto (3,0 T/ra) + N6OP50K65 sxicHuil ckiiag, CTpyKTypU
I'PYHTOBOTO MiKpPOOOLIEHO3Yy XapaKTeprU3yBaBCsl TPbOMA KJlacTepaMH i BULOBUM 6araTcTBoM 3 17 BUAiB, 3 SIKUX 76 %
HEKyJIbTUBOBaHI. SIKiCHUI CKyIa[l JOMIHYIOUMX F€HOTUIIIB TPOKapioT 6araTmuil y Maiike Ba pa3u IIPU 3aCTOCYBaHHI
OpraHO-MiHEepaJIbHOTO YI,OOPEHHS 3 MEHIIOK HOPMOIO MiHEPa/IbHUX JOOPUB Y [IOPiBHSHHI 3 BAPiaHTOM KOHTPO/Ib.
Cucremu yoOpeHHs 3HaYHOO0 MipOI0 BIIJIMBAIOTh Ha QiIOTUIIOBE Pi3HOMAHITTS I'PYHTOBUX MiKpOOPraHi3MiB.
Yno6penHs no6iyHoo npoaykuieto (3,0 T/ra) + N45P42K55 3ymoBioe audepeHuialiiio 3a KiJbKiCTIO JOMiHYIOUMX
FeHOTHUINIB Y Pi3HUX 1apax I'pyHTY. Cy4acHi MOJIEKYJISIPHO-610JI0TiYHI METOAM BiIKPUBAIOTh IIMPOKY IIEPCIEKTUBY
Ta HOBE PO3yMiHHS OA0 (iIOreHeTUYHOro i PyHKLIOHATIBHOTO Pi3HOMAaHITTS pu3ocPepHUX MiKPOOHUX
yrpynoBasb. [Toganbmnii KOMIIJIEKCHUI aHali3 lae 3MOTY IIPOBECTH OLIiHKY TAKCOHOMIYHOI Ta PYHKILiOHAJIbHO]
CTPYKTYpHY JOMiHAHTHUX MOP(OTUIIIB MiKDOOPraHi3MiB 3a JOIIOMOT0I0 BUOOPY reH-creludpiyHux mpaiMepis i
CEKBEHYBaHHSI IOBHOPO3MipHUX reHOMiB. OCHOBHUM iHCTpyMeHTapieM (iloOr€HETUYHUX JOCTIIKEHb € TIOPiBHSHHS
[IepBUHHUX HYKJIEOTUIHUX TIOCJiJOBHOCTEN Ta [10Jajbllla Bidyasizallis pe3yabTarib. SIK ¢pioreHeTUYHM MapKep
BUKOPUCTOBYIOTb CTPYKTYPY BapiabesnbHux fingHok reHa 16S pPHK. bakrepianbny JIHK Buginsanm 3 cycnensii
OakTepiaZbHUX KJITHUH 3 BUKOpUCTaHHSIM Habopy Genelet Genomic DNA Purification Kit (Thermo Scientific), 3rigao
3 [IPOTOKOJIOM BupoOHUKA. AMnmidikarito reHa 16S pPHK nposonuiu 3 npaiimepamu 27f (5o-
AGAGTTTGATCMTGGCTCAG-30n) i 1492r (50-CGGTTACCTTGTTACGA CTT-3n) 3a TaKOro TeMIEPaTypHOTO PEXKUMY:
95 °C, 2 xB; 30 uukiiB - 95 °C, 30 c¢; 55 °C, 45 c; 72 °C, 90 c; kiHuesa enoHrauis 72 °C, 7 xB. [1JIP-cymimm o6’emom 25
MKJI MicTuna 12,5 mxi1 2x DreamTaq PCR Master Mix (Thermo Scientific), 30 nkmosib KokHOTO npaiimepa ta 50 Hr
JHK. TTJIP npoBoaunu Ha ammigikaropi Mastercycler Personal 5332 (Eppendorf, HimeuyuuHa). ¥ pe3ysibrarti
IIPOBEEHUX JOCIiI)KeHb BCTAHOBJIEHO, 10 6akTepii Bacillus velezensis 10 Ta Phyllobacterium ifrigiyense 1
inribysanu pict pitonarorenHux mikpomineriB Fusarium sporotrichioides Sherb. 23.2 0 45,11 77,4 % BignosigHo,
TecT-KyabTypu Alternaria alternata (Fr.) Keissl. 3.45 0 63,11 66,6 %, Nigrospora oryzae (Berk. & Broome) Petch. 18.77 o
65,2 i 86,7 %. Bakrepii Phyllobacterium ifrigiyense 1 6isibI IBHIKO 3aCeJISIIOTh CYOCTPAT i BiAIOBiAHO
BHMKOPHMCTOBYIOTb II0KMBHI PECYpPCH, BOJHOYAC MIKPOMILIETH BTPA4alOTh MOXKJIMBICTb POCTY Ta HE MAKOTh
MOJKJIMBOCTI [aJli 3aCeJIATy CyOCTparT, POsBISEThCS TEHAEHLis 1o 3arubesni. OTKe, BOU€BU/Ib, BUSIBJICHA
aQHTaroHiCTUYHA aKTUBHICTb, 5IKA [10B's13aHA i3 KOHKypeHILi€lo. Y IPUPOJHNX YMOBAX aHTaroHi3M Takoro TUILY
yacTille BCbOr'O CIIOCTEPIraeThCsl B IPYHTOBOMY CepeLoBULLi pu3ochepu POCuH, Je MDK MiKpo-opraHiamamu
BiZIOyBa€eTbCS1 KOHKYPEHLis 3a IpKepeJia )KUBJIEHHs! (KOpeHeBi ekcynatn). OTKe, aHTarOHIiCTUYHA aKTUBHICTb
IOCJIiIPKYBaHMX MOP(OTUIIB 6AKTepil, 0 JOMiHYIOTh y PU30C(hEPi STYMEHIO SIPOTO, MPOSIBIIIACS YXKE Ha TPETIO
o6y pocainy. I gani criocrepirany 36iyblIeHHS BIJIMBY JOMiHAHTHUX MIKPOOPraHi3miB Ha 0OME>XEHHSI POCTy i

PO3BUTKY (iTONATOreHHUX MiKPOMILIETIB.

2. Studies of the influence of different fertilizer options on the formation of the microbial biome were conducted,
based on the generally accepted technology of growing agricultural crops: control - without fertilizers; fertilizer
N45P42K55, by-products (3.0 t/ha) + N45P42K55, by-products (3.0 t/ha) + N60P50K65 and just by-products - 3.0
t/ha. The selection and analysis of soil samples was carried out in the phase of flowering and waxy maturity of
spring barley from the upper (0-20 cm) arable root-containing layer of the soil. The number of microorganisms of
the main physiological and taxonomic groups was determined by the method of sowing soil suspensions on the
appropriate elective nutrient media. A comparative assessment of the ecological indices of microbiota formation in
typical black soil showed a significant relationship between Shannon's indicators of biodiversity and Simpson's
dominance in different phases of the ontogenesis of spring barley. It was determined that the use of ecological and



industrial farming systems makes it possible to optimize microbiological processes during the period of active
vegetation of spring barley, which contributes to the creation of conditions for increasing the number of
ammonifying bacteria by 2.6-3.7 times, oligonitrophilic bacteria by 1.6-2.4 times, which use mineral forms of
nitrogen, 2.5-6.5 times spore-forming and 1.5 times cellulose-destroying microorganisms. The diversity and
trophically more complex structure of the phylotype structure of the soil bacterial microbocenosis after
fertilization with by-products (3.0 t/ha) + N45P42K55 was revealed. It is based on two main clusters of dominant
genotypes belonging to representatives of 33 species, 54 % of which are uncultivated. Under the option of by-
products fertilization (3.0 t/ha) + N60P50K65, the qualitative composition of the soil microbocenosis was
characterized by three clusters and a species richness of 17 species, of which 76 % were uncultivated. The
qualitative composition of the dominant genotypes of prokaryotes is 3.1 times richer when using organo-mineral
fertilizer with an average rate of mineral fertilizers compared to the control option. Fertilization systems
significantly affect the phylotype diversity of soil microorganisms. Fertilization with by-products (3.0 t/ha) +
N45P42K55 leads to differentiation in the number of dominant genotypes in different soil layers. Modern molecular
biological methods open a wide perspective and new understanding of the phylogenetic and functional diversity of
rhizosphere microbial communities. Further complex analysis makes it possible to evaluate the taxonomic and
functional structure of the dominant strains of microorganisms using the selection of gene-specific primers and
sequencing of full-length genomes. The main tool of phylogenetic research is the comparison of primary
nucleotide sequences and sequential visualization of the results. The structure of the variable regions of the 16S
rRNA gene is used as a phylogenetic marker. Bacterial DNA was isolated from the bacterial cell suspension using
the GeneJet Genomic DNA Purification Kit (Thermo Scientific), according to the manufacturer's protocol.
Amplification of the 16S rRNA gene was carried out with primers 27f (50-AGAGTTTGATCMTGGCTCAG-3n) and 1492r
(50-CGGTTACCTTGTTTACGA CTT-30) at the following temperature regime: 95 °C, 2 min; 30 cycles - 95 °C, 30 s; 55
°C, 45 s; 72 °C, 90 s; final elongation 72 °C, 7 min. A 25 pl PCR mix contained 12.5 pl 2x DreamTaq PCR Master Mix
(Thermo Scientific), 30 pmol of each primer, and 50 ng of DNA. PCR was performed on a Mastercycler Personal
5332 amplifier (Eppendorf, Germany). As a result of the research, it was established that the bacteria Bacillus
velezensis 10 and Phyllobacterium ifrigiyense 1 inhibited the growth of phytopathogenic micromycetes Fusarium
sporotrichioides Sherb. 23.2 0 on 45.1 % and 77.4 %, respectively, test culture Alternaria alternata (Fr.) Keissl. 3.45 o
63.1 % and 66.6 %, Nigrospora oryzae (Berk. & Broome) Petch. 18.77 0 65.2 % and 86.7 %. Phyllobacterium ifrigiyense
1 bacteria colonize the substrate more quickly and use nutrients accordingly, at the same time, micromycetes lose
the ability to grow and do not have the ability to further colonize the substrate, a tendency to death is manifested.
So, apparently, the revealed antagonistic activity is related to competition. Under natural conditions, this type of
antagonism is most often observed in the soil environment of the rhizosphere of plants, where there is
competition between microorganisms for food sources (root exudates). Therefore, the antagonistic activity of the
studied bacterial strains dominating the rhizosphere of spring barley was manifested already on the third day of
the experiment and strengthened its influence on the growth and development of phytopathogenic micromycetes
throughout the experiment.
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