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Pedepar:

1. O6’eKTOM [OCIIIIPKEHHS € B3a€MOJisi MiKpOOPraHi3MiB 3 pocMHamMu. MeTa po60TH, HayKOBa Ta IPAKTUYHA
L[iHHICTb I10JI5Ira€ B XapaKTepPUCTULi MiIKpDOOHUX yIPyIIOBaHb I0BEPXOHb I'PaHyJl MiHepasbHUX JOOPUB, OLiHIIi
€(EeKTUBHOCTI CeJIeKI[iOHOBAaHUX MITaMiB MIKpOOPraHi3MiB SIK areHTiB 306ara4yeHHs JOOPUB, JOCIIKEHHI BILJIUBY
MoIMpiKOBaHUX AOOPUB HA MPOAYKLUIMHUI IPOLeC KapToIli. [lJ1s BUpilIeHHs IOCTABJIEHUX 3aBIaHb
BHKOPHCTOBYBaJIX MIKpO6ioJIOriyHi METOY BUBHAUEHHSI YNCEJIbHOCTI MIKpOOpraHi3MiB; METOY BU3HAUEHHSI
(epMeHTaTUBHOI aKTUBHOCTI MiKpoopraHiamiB; pizionoro-6ioxiMmiyHi Mmetonu A ix inenTudikauii; ¢izionorivxi

IIJIs1 BU3HAUEHHS CTaHy POCJIMH; BaroBi; BEreTaliliHOro, OJbOBOTO i BUPOOHUYOTO NOCiiB, CTATUCTUYHI. [I15



IIPOBEIEHHS NOCiIKEeHHS 0yl BUKOPUCTaHi HACTyIHI iHCTpyMeHTanbHI Mmetogu: metog, MALDI-TOF 3a
BHUKOPHCTaHHS aBTOMAaTUYHOTO 6akTepiosiorigHoro aHasnizaropa MALDI-TOF njis1 yTOYHEHHS TaKCOHOMIYHOTO
MOJIOKEHHSI 6aKTepili, razoxpomarorpadiyHuil MeToy, 1151 BUBHAYEHHS aKTUBHOCTI a3oTdikcallii, MikpOCKOIIiYHi,
CIIEKTPO(POTOMETPUYHI. Y XO[Ii HOCIiI>)KEeHb 3 IOBEPXHi I'PaHyJl Pi3HMX BUIiB MiHEPaJIbHUX N0OPUB i301b0BaHO 112
OaKTepialbHUX KYJIbTYP, JOCJIIPKEHO iXHIO a30TdiKCyBabHy, PochaTcoobini3iBHy, piCTCTUMYIIOBAJIBHY,
11eJII0JI030JITUYHY Ta aHTUQYHIaJIbHY BilacTUBOCTI. Cepel, AOCIiIpKeHUX i3015TiB He BUSIBJIEHO a30T¢ikcaTopiB.
BopHouac, 3HauHa yacTuHa 6aKTepiil ;eMoHcTpyBasna ¢pocdaTcontobiniziBHi, piCTCTUMYJIIOBAJIbHI i
LeJII0JI030JTAYHI BIacTUBOCTI. OKpeMi i30715TH BOJIOLiNY aHTU(PYHIAIbHUMU BIIACTUBOCTSIMU. Y XOZi CKPUHIHTY
L7151 TIOJaJIbIINX NOCJIiIKEeHb SIK MOTEHLiHNX areHTiB 36aradyeHHs MiHepaJbHUX NOOpUB 6yJI0 BifibpaHo B.
amyloliquefaciens subsp. plantarum 5/13 i B. cereus 3 /7. Kpim Toro, pasiiie BUnpo6yBaHui mram B.
amyloliquefaciens B-22, sikuii TakoX BOJIOJli€ HU3KOIO BaXKJIMBUX B arPOHOMIYHOMY BiIHOIIEHHI BIACTUBOCTEH,
BKJIIOYAJIN JJ1s1 [TOAAJIBIINX AOCTiIKeHb. BU3HaUeHHS e(PeKTUBHOCTI €KCIIEPUMEHTAIbHUX (OKPEMO 36arayeHnx
BiIIOBiTHMMMU GaKTepia/lbHUMU IITaMaM1) BapiaHTiB MiHepasIbHOTO 106pUBa a30docKa [IpY BUPOLYBaHHI KapTOILIi
copTy bestaposa CcBifuUTh PO 3HAYHMH iX BIIJIMB Ha NPOAYKLIMHMI IPOLeC KapTOIJli, POPMYBaHHS yPOXKalHOCTI
KyJIbTYPH i IKOCTi MPOAYKL{ii. 3aCTOCYBaHHS €KCIIEPMMEHTABLHUX BAPiaHTIB JOOPUBA CIIPUSiE 3POCTAHHIO
4UCEeJIbHOCTI B pu3ochepHOMY I'PYHTI POCJIMH KapToIL amoHi(ikyBanpHuX (Ha 5-82 %), docdaTconobiniziBHUX
OakTepiit(6inbLl HDK y 2 pa3u 4J1s1 OKPeMUX BapiaHTiB) Ta MiKPOOPraHi3MiB, 110 3aCBOIOIOTh [1€PEBAXKHO MiHEpasbHi
CIIOJIyKH a30Ty (OiIbIlI HIX y 2 pa3u JJ1s1 AESIKUX BapiaHTIiB), CyTTEBO 3MEHIIYEThCSI aKTUBHICTb PO3BUTKY
IIOTJIMHAJIbHO] 3aTHOCTI, BMiCTi x10podiiB a i b, o poToCMHTETHYHOrO anapary, MUTOMIll IoBepXHeBil
IiJIBHOCTI JIMCTKIB. 3a3Ha4eHi IapaMeTpy MIPOAYKLIMHOTO IIPOLLECY KapTOILIi CIIPUSAIOTh CYTTEBOMY 3POCTaHHIO
yPOXXalHOCTI Ky/bTypu. [Ipu iboMy B OyJIbOAaX KapTOILJIi 3MEHIIYETHCSI BMICT HITPATiB i 3pOCTae BMICT KPOxmai. 3a
BILJINBOM Ha (OPMYBaHHS yPOKAHHOCTI KapTOIJIi BUKOPUCTaHI AJ1s1 36araueHHs a30(ocku 6akTepil ci1if, po3amicTuTu
B TaKOMY NOpPSAIKY: B. cereus 3 /7 (ypoxkaiiHicTb 3poctae Ha 28-30 % 3ayie’KHO Bifj, pOKiB BUIIpOOyBaHHsI), B.
amyloliquefaciens B-22 (yposkaiiHicTb 3pocTae Ha 22-24 %). HaliMeHIIM BIJIMBOM XapaKTepU3yeThCs B.
amyloliquefaciens subsp. plantarum 5 /13 (3pocTaHHs yposKallHOCTi B Mekax 8-14 %). AHaJIi3 CTPYKTYpH BpOXKalo,
OTPUMAaHOTO 3a il MogudikoBaHOi a30pOCKH, CBIIUUTD K PO 3POCTAHHS KibKOCTi 6yJ1b0 (Ha 15-36 % 3a71exHO Bif,
BapiaHTYy), TaK i Mpo 36i1blIeHHs cepenHboi ix macu (Ha 10-39 %). OTe, 3aCTOCYBaHHS €KCIIEPMMEHTaIBHAX
BapiaHTiB 30araueHoro JoOprBa MO3UTHMBHO BIVIMBAE HA TOBAPHICTb YPOIKal0. Y XOli AOCiI>KeHb 3p06JIeHO
BHCHOBOK ITpO HificuseHHs edexTy MonudikoBaHoi a30OCKY 32 ONITUMAJIBHOTO PiBHS BOJIOTH Y I'PYHTI. Y
IIOCYIINIMBI POKU €(EeKTUBHICTb eKCIIepUMEHTAIbHUX BapiaHTiB JOOpMBA 3MEHINYBalacs, B ONTUMAaJIbHI 3a
BOJIOTICTIO BETETAaLlifiHi CE30HU X BIUIMB 3pOCTaB. Lle TakoX MiITBEPAKEHO B YMOBAX BETE€TALIIHOTO 4OCIIiAy, B
SIKOMY 3MOZIeJIboBaHO yMOBU ntocyxu (40 % Big I1B) i onTumasnbsHOTO Biioroza6esnedeHHs (60 % Big I1B). BucHOBKU
11070 BILJIMBY 6iosioriyHO MonudikoBaHoi a30poCcKy Ha ypOsKalHICTh KapTOILli 3HAYHOI0 MipOIO MiATBEPAKYIOThCS
pe3ysbTaTaMu JOCJiIPKEHHS B yMOBaX BUPOOHMYOrO AOCiNY, TPOBEEHOrO Ha IePHOBO-MIiA30IMCTOMY I'PYHTI. Tak,
3a 36araueHHs no6pusa B. amyloliquefaciens B-22 yposkaiiHicTb kapTormni 3pocia Ha 17,5 % (koHTposb - 21,2 T /T3,
IocinHub BapiaHT - 24,9 T/ra). Po3paxyHKy eKOHOMIYHOI e(DeKTHBHOCTI 3aCTOCYBaHHSI BapiaHTiB 6i0JIOTiYHO
mopudikosaHoi azodocku 3a yyacTi B. amyloliquefaciens B-22 ta B. cereus 3 /7 cBifyaTb Ipo 3pOCTaHHS IPUOYTKY
Ha 1ra Ha 56,1-71,4 % 3a okynHocTi fofatkoBux BuTpar 9,50-10,35 rpH. /TPpH; [IpU LIbOMY 10AATKOBO OTPUMAaHA
eHepris 36inpmyeTscs Ha 60,3-77,1 Mk /ra.

2. The object of research is the interaction of microorganisms with plants. The aims of the study, as well as, its
scientific and practical significance, lies in the characteristic of microbial communities on the surfaces of mineral
fertilizer granules, the assessment of the effectiveness of selected strains of microorganisms as fertilizer
enrichment agents and the study of the impact of modified fertilizers on the potato production process. The
following methods have been used to solve the tasks: microbiological methods for determining the number of
microorganisms; methods for determining the enzymatic activity of microorganisms; physiological and
biochemical methods for their identification; physiological methods to determine the condition of plants;
gravimetric methods; vegetation, field and production experiments; statistical methods. The instrumental methods



were used to carry out the study: MALDI-TOF method using an automatic MALDI-TOF bacteriological analyzer to
clarify the taxonomic position of bacteria; gas chromatographic method to determine nitrogen fixation activity,
microscopic, spectrophotometric. During the research, 112 bacterial cultures have been isolated from the surface
of granules of various types of mineral fertilizers and their nitrogen-fixing, phosphate-solubilizing, growth-
stimulating, cellulolytic and antifungal properties have been investigated. None of the studied isolates were found
to be nitrogen fixers. However, a significant portion of the bacteria demonstrated phosphate-solubilizing, growth-
promoting, and cellulolytic properties. Some isolates exhibited antifungal properties. During the screening
process, B. amyloliquefaciens subsp. plantarum 5/13 and B. cereus 3 /7 were selected for further research as
potential agents for the enrichment of mineral fertilizers. Additionally, the previously tested strain B.
amyloliquefaciens B-22, which also possesses a number of agronomically important properties, was included for
further studies. The assessment of the effectiveness of experimental variants of mineral fertilizer azofoska
(individually enriched with the respective bacterial strains) in potato cultivation of the Bellarosa variety indicates a
significant impact on the potato production process, the formation of its yield, and the quality of the produce. The
application of experimental fertilizers promotes an increase in the number of ammonifying (by 5-82 %),
phosphate-solubilizing bacteria (more than 2 times for some variant), and microorganisms that primarily assimilate
mineral nitrogen compounds (more than 2 times for some variants), the activity of denitrifier development is
significantly reduced. The enrichment of azofoska has a positive effect on the development of the root system and
its absorptive capacity, chlorophyll a and b content, the area of the photosynthetic apparatus, and the specific leaf
surface density. These parameters of the potato production process contribute to a significant increase in crop
yield. Additionally, in potato tubers, the nitrate content decreases while the starch content increases. In terms of
their impact on potato yield formation, the bacteria used to enrich the azofoska should be ranked as follows: B.
cereus 3 /7 (yield increases by 28-30% depending on the year of testing), B. amyloliquefaciens B-22 (yield increases
by 22-24 %). The least impact is observed with B. amyloliquefaciens subsp. plantarum 5 /13 (yield increases within
the range of 8-14 %). The analysis of the yield structure obtained from the use of modified azofoska indicates both
an increase in the number of tubers (by 15-36 % depending on the variant) and an increase in their average weight
(by 10-39 %). Therefore, the application of experimental variant fertilizers has a positive effect on the marketability
of the harvest. The research concluded the effect of modified azofoska was enhanced at an optimal soil moisture
level. During dry years, the effectiveness of experimental variant fertilizers decreased, whereas in vegetative
seasons with optimal moisture, their impact increased. This was also confirmed in the conditions of the vegetative
experiment, where drought conditions (40% of the field capacity) and optimal moisture supply (60% of the field
capacity) were simulated. The conclusions regarding the impact of biologically modified azofoska on potato yield
are largely supported by the results of the study conducted under production conditions on sod-podzolic soil.
Specifically, with the enrichment of the fertilizer with B. amyloliquefaciens B-22, potato yield increased by 17.5%
(control - 21.2 t /ha, experimental variant - 24.9 t /ha). Calculations of economic efficiency of use of variants
biologically modified azofoska with the participation B. amyloliquefaciens B-22 ta B. cereus 3 /7 indicate an
increase in profit per 1 ha by 56.1-71.4 % for the payback of additional costs 9,50-10,35 UAH /UAH,; in this case, the
resulting energy increases by 60.3-77.1 MJ /ha.
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