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1. Bacillus subtilis: xapakTeprCcTUKa6ioJ0riYHNKBIACTUBOCTEN Ta 0COBIMBOCTI MiIKDOOHO-POCIMHHOI B3aeMOZi
BpusocdepinmeHuni 03umoi

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

Pedepar:

1. AKLIeHTyeTbCS yBara Ha 3HaueHHi QPyHAAMEHTaIbHO-TIPUKJIAAHUX JOCIIiI’KEeHb 010 BapiabebHOCTI
BJIaCTUBOCTEN 6akTepiil pony Bacillus (agresnBHUX,piCTCTUMYIIIOI0UNX, AHTATOHICTUYHNUX), BULJIEHUX 3 PI3HUX
arpoLeHo3iB,[1oraM61eHHs 3HaHb B aCIeKTi reHeTMYHUX rpodineit B. subtilis B pisHux exonimax, aHasnizy ix
MOpP(]0JI0ro-KyJIbTypaabHUX, Pi3iosoro-6ioxiMiuHMUX BIaCTUBOCTEH SIK IEPCIEKTUBHUX IIPOIYLIEHTIB. Y Xomi

IOCJiIKEeHb BU3HAYEHO YU CEJIbHICTh IPYHTOBUX MiKPOOpPraHi3mis(bakrepii, MikpoMilieT, CopoBi 6akTepii) mix



NIIEHUIEI0 03UMOIO Y IIepiof, BECHSHOI Ta JITHBOI BEreTallii Ha YOpHO3eMi TUIIOBOMY Ta IIOKa3aHO BapiabebHICTh
MiKpOOHOi 6ioMacu 3a COPTOBUMM BapiaHTaMU BUPOILYBaHHS IaHOI KYJIbTYpPU. BcTaHOBIIEHO, 1110 COPTOBA
crienpivHICTb 3HAYHO I0B'I3aHa 3 0COOJIMBOCTSIMU (POPMYBaHHS MIKpOOioMY Y pi3Hi (pa3y poCTy i pO3BUTKY
POCMH. BCTaHOBJIEHO 301/bIIEHHS YACEIBHOCTI CIIOPOYTBOPIOIOYMX 6akTepiil f0 4,2 x 1077 KYO /T y BapiaHTax
BUPOIIYBaHHS OKPEMUX COPTiB. BCTaHOBIEHO TE€XHOJIOTIUHY CIeLM(piYHICTh 3a IapaMeTpamMu iHTEHCUBHOCTI
dopMyBaHHS CIIOP 32 piBHUX YMOB i TepMiHiB iHKy6awii (1o 48-72 roguH). 3adikcoBaHo popmyBaHHs 10 90,0 %
BiJIbHMX CIIOpP B aKCEHIYHUX KYyJIbTypax BXe yepe3 72 TOAVHY KyJIbTUBYBaHHS Ta He 6inbuie 10,0 % npo
CIIOPYAOCTiTHUX MOHOI30ITIB 3i cTabinibHUMU MOP(OIOriYHMMEU O3HAKaMu. BectaHoBseHo, mo i3ossgtu H10 i H45
IIPOSIBUJIM 3[ATHICTH 10 POCTY IIPM MiJlBUIIEHUX TEMIIEPATypax KyJbTUBYyBaHHS (+37...+40° C), a 110 BiHOIIEHHIO 10
pH cepenoBuia nocmimkeHi 307411 30aTHI pOCTU IPU MIMPOKUX HiarnazoHax pH 4,5-8,0. BusBieHo, 1110 5K eguHe
IPKEPEJIO BYIJIELIO NOCiIHI IPYHTOBI i30J19TU BUKOPUCTOBYIOTh 3 YTBOPEHHSM KUCJIOTU apabiHO3y, KCUJIO3Y, MAHIT,
IJII0KO3Y, TasiakTo3y, GPYKTO3Y, MaJIbTO3y, COPOIT, IMIilleprH, EKCTPUH, KPOXMaJlb, PAMHO3Y i IyJIbLUT.
CnocrepiraeTbcs akTUBHE BUKOPUCTaHHS MiHepasibHUX (POPM a30Ty: COJIi aMOHIiIOiHITpaTH, aMiHOKHCJIOTH i OiIKH.
[30519TH Tigpoi3yIOTh Ka3eiH, KeJaTUHY, KPOXMailb, a [IPY POCTi Y MOJIOLi 3 JIAKMYCOM BiI0YBa€ThCSl BiJHOBJIEHHS
JIlaKMycy. BCTaHOB/IEHO, 110 JOCTIIKyBaHi i30J19TH 6aKTePiil Biipi3HAIOTHCS 32 CIIEKTPOM 30POIKYBAHUX
BYIJIEBO[IiB, pellyKlieio HiTpaTiB. [307aTr H38 i H40 3a ymoB rimbunHOi pepmeHTallii IposBUIN 3[aTHICTb POCTY
IIpM NiJBULIEHMX TEMIIEPATYPHUX [lianlazoHax KysbTuByBaHHs (40° C) npotsirom 48 ropuH. [lokazaHo, 110 3a
KJII040BUMU MopdooriyHumu i 6ioximidyHMMHU o3Hakamu mtamu H3, H10, H13, H36, H38, H40, H43, H45 cniopinHeHi
3 pedepeHTHUM 1mTamMoM B. subtilis 8a Ta BigHeceHo 1o poxy Bacillussp., Buny B. subtilis. Monensanmun
IOCTiIKeHHSIMHU BU3HAUY€HO OCOOJIMBOCTI BILJIMBY HOBUX ITamiB B. subtilis (H3, H10, H13, H36, H38, H40, H43, H45)
Ha PO3BUTOK NNPOPOCTKIB nueHuui o3umoi (Triticum aestivum L.) y pasi 3acTocyBaHHS iHOKYJISILIMHAX
6akTepiasbHUX KyJIbTyp. BcTaHoBEeHO, mo npu po3BegeHHsx 1:10, 1:50, 1:100, 1:500 cnocTepiraetscs
CTHMYJIIOBAJIbHA Jis 6ioareHTiB, a MakcuMabHUN edeKT nocsaraeToes npu po3seneHHi 1:100. [TokazaHo, 1mo
HaNO6i/bIINI TO3UTUBHUI BIUIMB HA IPOPOCTAHHS HACiHHS NIIEHUII Masy iHOKyJIsiHTH B. subitilis, sxi Hanocunu Ha
HACiHH4 y 3piJINX TEXHOJIOTIUYHUX (pOopMax (CIIOpoBa KyJbTypa, 2,0x1077kIIiTHH Ha HaciHUHY). [JoBefeHo, 110 3a
BUKOPUCTAHHS 3piJMX CIIOPOBUX Ky bTYp B. subtilis H38, H40 i H45 Bif6yBaeTbCsl 3pOCTaHHS Macy KOPEHIB.
Briepie migTBepaskeHa TexXHo soriyHicTh mTamMiB B. subtilis H38, H40 i H45 Ta nepcreKTUBHICTb iX BUKOPUCTAaHHS B
SIKOCTi e(peKTUBHUX iHOKYJISIHTIB, 30KpeMa JJ1s1 OLiHKU PiTOCTUMYJISLIHYX, PETYJISITOPHUX BJIACTUBOCTEN
MIKPOGHOTrO areHTa Ta nepeoéiry poToximiyHoi akTUBHOCTi pOCJIMH MIIEHUL 03UMOi B IIPOLIECi OHTOTEHE3Y.
BusiBneHo BUCOKyY iHQpOPMAaTUBHICTb IHOYKUiMHUX 3MiH diryopecueHyii xopodiny y cTpyKTypHill opraHizarii
XJIOPOILJIACTiB ITPOPOCTKIB MNIilleHUIli. JJoBeIeHO NIePCIIEeKTUBHICT BUKOPUCTAHHS OaKTepialbHUX iHOKYJISIHTIB B.
subtilis B acriexTi (pOTOXiMIYHOI aKTUBHOCTi POCJIMH NIIEHNULI O3UMOI B TPOLIECi OHTOreHe3y. Po3MmupeHo ysaBIeHHs
IIPO aHTArOHICTUYHI BIACTUBOCTI 6aKkTepiii B. subtilis. JloBejeHO BUCOKY €KOHOMIYHY €(PEKTHUBHICTb 3aCTOCYBaHHS
3axo0f1iB iHoKysLii HoBUM mTamoM B. subtilis H40 nmpu BupouyBaHHi nueHui o3umoi. IlepennociBHa iHOKy LS
3HAYHO €KOHOMUTB PeCypcH (IIpH NOJATKOBUX BUTpaTax B po3paxyHKy Ha 1 ra snme 1,0 %). Kpim mporo,
3acrocyBaHHs mwramy Bacillus subtilis H40 siK iHOKYJISIHTY € €KOHOMIYHO IOLiIbHUM, OOIPYHTOBAaHUM Ta CIIPUSIE
palioHaJIbHOMY BUKOPUCTAHHIO €HEPrOPeCyPCiB y CilIbChKOTOCIIOAAPCHKOMY BUPOOHUIITBI (3HMKEHHS CO0iBapTOCTI
npoaykuii Ta nigBuineHHs ii peHTabesabHoCTi 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 /¢ 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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