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1. Bacillus subtilis: xapakTepucTrKa6ion0riyHUXBIACTUBOCTEN Ta OCOOIUBOCTI MiKPOOGHO-POCIUHHOI B3aeMO/Iii
BpusocdepinmeHul; 03umoi

2. Bacillus subtilis: characteristics of biological propertiesandpeculiarities of microbial-plant interaction in the
rhizosphere of winterwheat

Pedepar:

1. AKLleHTyeTbCs yBara Ha 3HaueHHi QyHAaMeHTaJIbHO-TIPUKJIAIHUX OCTIiI>KeHb 110710 BapiabesIbHOCTi
BJIACTMBOCTE O6akTepill pony Bacillus (aaresmBHUX,PICTCTUMYJIIOIOUNX, aHTATOHICTUYHUX), BUIJIEHUX 3 Pi3HUX
arpoLeHo3iB,[I0rIMOJIeHHS 3HaHb B aCMEKTi TeHEeTMYHUX Npodinel B. subtilis B pi3Hux exonimax, aHasmizy ix
MOp(d0JI0ro-KyJIbTypaabHuX, (Pi3iosoro-6ioxiMiuHMX BIaCTUBOCTEHN SIK IEPCIEeKTUBHUX PONYLIEHTIB. Y X0ai
IOCTiI)KeHb BU3HAUYEHO YU CEJIbHICTh 'PYHTOBUX MiKpOOpraHi3mis(bakrepii, MikpoMilieTy, ciopoBi 6axkTepii) nix
IIIEHUIEI0 03UMOIO Y [1epiof, BECHSHOI Ta JIITHBOI BereTallii Ha YOpHO3eMi TUIIOBOMY Ta IIOKa3aHO BapiabesbHICTh
MiKpOOHOi 6ioMacy 3a COpPTOBUMU BapiaHTaMM BUPOLLYBaHHS JAaHOI KyJIbTypHU. BcTaHOBIIEHO, IO COPTOBA

criendivHICTb 3HAYHO IOB’I3aHa 3 0COOIMBOCTSIMU (POPMYBaHHS MIKpOOioMy Y pi3Hi a3y poCTy i pO3BUTKY



pocJH. BcTaHOB/IEHO 306ibLIEHHS YMCEIbHOCTI CIIOPOYTBOPIOIOYMX O6akTepiit 10 4,2 x 1077 KYO /T y BapiaHTax
BHPOILYBaHHSI OKPEMUX COPTiB. BCTAaHOBJIEHO TEXHOJIOTIUHY clleludiyHiCTh 3a MapaMeTpamMu iIHTEHCUBHOCTI
(opMyBaHHS CIIOP 32 PiBHUX YMOB i TepMiHiB iHKy6auii (1o 48-72 roguH). 3adikcoBaHo popmyBaHHs 10 90,0 %
BiJIBHMX CIIOP B aKCEHIYHUX KYyJIbTypax BXe yepes 72 TOAUHU KyJIbTUBYBaHHS Ta He 6inbuie 10,0 % npo
CIIOPYZIOCITiTHUX MOHOI30ITIB 3i cTabiibHIMU MOPQOJIOriYHMMY O3HAKaMu. BectaHoBseHo, mo i3osstu H10 i H45
IIPOSIBUJIM 3[ATHICTh IO POCTY IIPM MiJiBUIIEHUX TEMIIEpaTypax KyJbTUBYyBaHHS (+37...+40° C), a 110 BiIHOIIEHHIO 10
pH cepenoBuia pociimgKeHi i30714TH 371aTHI pOCTY IPY MMPOKUX HianasoHax pH 4,5-8,0. BussieHo, o K equHe
IPKEPEeJIo BYTJIELIO NOCIiAHI IPYHTOBI i30J19TY BUKOPUCTOBYIOTh 3 YTBOPEHHSIM KUCJIOTU apabiHo3y, KCUJI03y, MaHiT,
IJIIOKO3Y, TaJIakTo3y, GPYKTO3y, MaJIbTO3Y, COPOIT, IIIillepyH, eKCTPUH, KPOXMaJjlb, PAMHO3Y i IyJIbLIUT.
CnocTrepiraeTbcs akTUBHE BUKOPUCTAHHS MiHepasibHUX (POPM a30Ty: COJIi aMOHIIOiHITpaTH, aMiHOKHCJIOTH i OiKH.
[305149TH TigpOi3yIOTh Ka3eiH, KeJaTUHY, KPOXMailb, a [IPY POCTI Y MOJIOL 3 JIAKMYCOM BiI0YBa€eThCSl BiJHOBJIEHHS
J1laKMycy. BCcTaHOB/IEHO, 10 OCTIIKyBaHi i30J19TH 6aKTePiil BiAPi3HAIOTHCS 32 CIIEKTPOM 30POKYBAaHUX
BYIJIEBO[IiB, pellyKllieio HiTpaTiB. I307sTr H38 i H40 3a ymoB rimbunHoi pepmeHTallii NposiBUIN 3[aTHICTb POCTY
IIpY NiJBUILIEHMX TEMIIEPATYPHUX [liana3oHax KysabTuByBaHHs (40° C) npotsirom 48 ropuH. [lokazaHo, 1o 3a
KJII0YO0BUMU MopdooriyHumMu i 6ioximiyHMMHU o3Hakamu mtamu H3, H10, H13, H36, H38, H40, H43, H45 cniopinHeHi
3 pedepeHTHUM HTamoM B. subtilis 8a Ta BigHeceHo 1o poxny Bacillussp., Buny B. subtilis. Mozensuumu
IOCTiI)KeHHSIMY BU3HAUY€HO OCOOJIMBOCTI BILJIMBY HOBUX IITaMmiB B. subtilis (H3, H10, H13, H36, H38, H40, H43, H45)
Ha PO3BUTOK NPOPOCTKIB numeHuui o3umoi (Triticum aestivum L.) y pasi 3acTocyBaHHS iHOKYJISILIMHAX
6akTepiasbHUX KyJIbTyp. BcTanoByeHo, mo npu po3segeHHsx 1:10, 1:50, 1:100, 1:500 cnoctepiraetscs
CTHMYJIIOBAJIbHA Jis 6ioareHTiB, a MakcuMabHUH epeKT nocsaraeTbes npu posseneHHi 1:100. [TokazaHo, 1o
HaMOi/IbIINI TO3UTUBHUI BIUIMB HAa IPOPOCTAHHS HACIHHS NIIEHULI Majy iHOKyJIsIHTH B. subitilis, sxi HanHocunu Ha
HaCiHH4 y 3piJIMX TEXHOJIOTIYHUX (POpMax (CIIOpoBa KyJbTypa, 2,0x10”7KIIiTHH Ha HacCiHUHY). [JoBeneHo, o 3a
BHMKOPHCTaHHS 3piNnx ciopoBuX KyJbTyp B. subtilis H38, H40 i H45 Bin6yBaeTbCs 3pOCTaHHS Macu KOPEHiB.
Briepie migTBepkeHa TeXHo soriyHicTh mTtamMiB B. subtilis H38, H40 i H45 Ta nepcrnekTUBHICTb iX BUKOPUCTaHHS B
SIKOCTi e(peKTUBHMX iHOKYJISIHTIB, 30KpeMa IJ1s1 OLiHKU PiTOCTUMYJISALIHUX, PETYJISSTOPHUX BJIACTUBOCTEN
MIKPOOGHOTrO areHTa Ta nepeoéiry poToximiyHoi akTMBHOCTiI pOCJIMH MIIEHULi 03UMOi B IIPOLIECi OHTOTEHE3Y.
BusiBiieHo BUCOKY iHQOPMAaTUBHICTb IHAYKUIMHUX 3MiH JiyopeclieHlii xiopodiny y CTpyKTypHill opranisarii
XJIOPOILJIACTiB ITPOPOCTKIB MilleHUIli. JJoBeIeHO NIEePCIIEKTUBHICTh BUKOPUCTAHHS OAKTePiaIbHUX iHOKYJISIHTIB B.
subtilis B acriexTi (pOTOXIMIYHOI AKTUBHOCTi POCJIMH NIIEHNULI O3UMOI B TPOLIECi OHTOreHe3y. PO3MMPEHO ySABIEHHS
IIPO aHTAroHiCTUYHi BacTUBOCTI 6akTepiit B. subtilis. loBeieHO BUCOKY €KOHOMIYHY €(DEeKTHBHICTb 3aCTOCYBaHHS
3axofiB iHoKy il HoBUM mTamoM B. subtilis H40 npu BupouyBaHHi nueHui o3umoi. IlepennociBHa iHOKy LS
3HAYHO €KOHOMUTB PeCypcH (IIpU NOJATKOBUX BUTpaTax B po3paxyHKy Ha 1 ra sume 1,0 %). Kpim nporo,
3actocyBaHHs mwTamy Bacillus subtilis H40 sk iHOKYJISIHTY € €KOHOMIYHO [OLIbHUM, OOTPYHTOBAaHUM Ta CIIpUSsIE
palioHasbHOMY BUKOPUCTaHHIO €HEPrOpPeCypCiB y CiIbCbKOTOCIIOAAPChKOMY BUPOOHUIITBI (3HMKEHHS CO0iBapTOCTi
npoaykuii Ta nigBuineHHs ii peHTabesabHOoCTI Ha 21,7 %).

2. Attention is focused on the importance of fundamental and applied research on the variability of the properties
of bacteria of the genus Bacillus (adhesive, growth-stimulating, antagonistic) isolated from different agrocenoses,
deepening knowledge in terms of genetic profiles of B. subtilis in different econo-ecosystems, analysis of their
morphological, cultural, physiological and biochemical properties as promising producers. In the course of the
research, the number of soil microorganisms (bacteria, micromycetes, spore bacteria) under winter wheat during
the spring and summer growing season on typical black soil was determined and the variability of microbial
biomass by varietal variants of this crop cultivation was shown. It has been established that variety specificity is
significantly related to the peculiarities of microbiome formation in different phases of plant growth and
development. An increase in the number of sporeforming bacteria up to 4,2 x 10"7 CFU /g in the variants of
cultivation of individual varieties was found. Technological specificity was established in terms of the intensity of
spore formation under equal conditions and incubation time (up to 48-72 hours). The formation of up to 90,0 % of
free spores in axenic cultures after 72 hours of cultivation and no more than 10,0 % of prospora in experimental
mono-isolates with stable morphological characteristics was recorded. It was established that isolates H10 and



H45 showed the ability to grow at elevated cultivation temperatures (+37...+40° C), and in relation to the pH of the
medium, the studied isolates are able to growat a wide pH range of 4,5-8,0. Soil isolates use arabinose, xylose,
mannitol, glucose, galactose, fructose, maltose, sorbitol, glycerol, dextrin, starch, rhamnose and dulcite as the only
source of carbon. There is an active use of mineral forms of nitrogen: ammonium salts and nitrates, amino acids
and proteins. The isolates hydrolyse casein, gelatine, starch, and when grown in milk with litmus, the litmus is
restored. It was revealed that the bacterial isolates under study differed in the spectrum of fermentable
carbohydrates and nitrate reduction. Under conditions of deep fermentation, isolates H38 and H40 showed the
ability to grow at elevated temperature ranges (40° C) for 48 hours. It was shown that by key morphological and
biochemical features, strains H3, H10, H13, H36, H38, H40, H43, H45 are related to the reference strain B. subtilis
8a and belong to the genus Bacillus sp. subtilis. Model studies determined the specifics of the effect of new strains
of B. subtilis (H3, H10, H13, H36, H38, H40, H43, H45) on the development of winter wheat seedlings (Triticum
aestivum L.) in the case of the use of inoculating bacterial cultures. It was established that at dilutions of 1:10, 1:50,
1:100, 1:500 the stimulating effect of bioagents is observed, and the maximum effect is achieved at dilution of 1:100.
It was shown that B. subtilis inoculants applied to seeds in mature technological forms (spore culture, 2.0x10™7
cells per seed) had the greatest positive effect on the germination of wheat seeds. It has been proven that the use
of mature spore cultures of B. subtilis H38, H40 and H45 results in an increase in the mass of roots. For the first
time, the manufacturability of B. subtilis H38, H40 and H45 strains and the prospects of their use as effective
inoculants were confirmed, in particular for the assessment of phytostimulating and regulatory properties of the
microbial agent and the course of photochemical activity of winter wheat plants during ontogenesis. It is given,
and the high informativeness of induced changes in chlorophyll fluorescence in the structural organization of
chloroplasts of wheat. The perspective of using B. subtilis bacterial inoculants in the aspect of photochemical
activity of winter wheat plants in the process of ontogenesis has been proven. The concept of antagonistic
properties of B. subtilis bacteria has been expanded. The high economic efficiency of inoculation with the new B.
subtilis H40 strain in the cultivation of winter wheat has been proven. Pre-sowing inoculation significantly saves
resources (with additional costs calculated per 1 ha of only 1.0 %). In addition, the use of the Bacillus subtilis H40
strain as an inoculant is economically feasible, justified and contributes to the rational use of energy resources in
agricultural production (reducing the cost of production and increasing its profitability by 21.7 %).
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