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Pedepar:

1. O6’exTOM OCTIKEHHS € B3aeMOJIisl MiKpOOpraHi3MiB 3 pocjnHamMu. MeTa po60oTH, HayKOBa Ta MPaKTUYHA
L[iHHICTb NOJISITa€ B XapaKTEPUCTUL MIKDOOHUX yrpyNoBaHb OBEPXOHb IPaHyJl MiHEPAJIbHUX JOOPUB, OLIiHIL
eeKTUBHOCTI CeJIeKI[iOHOBAaHUX ITaMiB MIKpOOPraHi3MiB SIK areHTiB 36aradyeHHs JOOPUB, JOCIIKEHHI BILJIUBY
MoaupikoBaHUX AOOPUB HA IPOAYKUiMHUI IIpoliec KapToIi. [y BUpilleHHs IOCTaBJI€HUX 3aBaHb
BMKOPHCTOBYBJIA MiKpO6iOJIOTi4YHI METOY BU3HAUYEHHSI YNCEJIBHOCTI MIKPOOPraHi3MiB; METOIY BU3HAUYEHHS
dhepMeHTaTHBHOI aKTUBHOCTI MiKpOOpraHi3miB; ¢isiosioro-6ioximiuHi meTony as ix inentudikauii; gisionoriyni
I,7151 BUBHAUEHHSI CTaHy POCJIMH; BaroBi; BereTaliiiHoro, ojibOBOro i BAPOOHMYOr0 AOCIifiB, CTaTUCTUYHI. 1715
IIPOBEJIEHHS [OCIiIKEHH O0yJIM BUKOPMCTaHi HaCTyIHI iHCTpyMeHTanbHi MeTogu: metog, MALDI-TOF 3a
BUKOPUCTAHHS aBTOMAaTUYHOrO 6aKkTepiosoriyHoro ananizaropa MALDI-TOF 115 yTouHEHHSI TAKCOHOMIYHOTO

MOJIOKEHHSI 6aKTepil, razoxpomarorpadiyHuil MeToy, AJ1s1 BUSHAYEHHS aKTUBHOCTI a30Tdikcarii, MikpOCKOTiYHi,



CHeKTpOPOTOMETPUYHI. Y XOAi AOCiIKEeHb 3 TIOBEPXHI rpaHyJ pi3HUX BUiB MiHEpabHUX NOOPUB i3071b0BaHO 112
OaKTepiasbHUX KyJbTYp, LOCIIIKEHO iXHIO a30TdikcyBanbHy, pocdaTcomobinisiBHy, picTCTUMYJIIOBaIbHY,
11eJII0JI030JITUYHY Ta aHTUQYHIaJIbHY BylacTUBOCTI. Cepel, AOCIiIpKeHUX {30151 TiB He BUSIBJIEHO a30TQiKcaTopiB.
BopHouac, 3HauHa yacTuHa 6akTepiil ;eMoHCcTpyBasna GocdaTconobinisiBHi, piCTCTUMYJIIOBAJIbHI i
LEJII0JI030JTAYHI BIacTUBOCTI. OKpeMi i30715TH BOJIOINY aHTU(PYHTAIbHUMU BIIACTUBOCTSIMU. Y XOZi CKPUHIHTY
IJ151 TIOJaJIbIINX NOCJIIKeHb SIK MOTeHLiHHMX areHTiB 36aradyeHHs MiHepaJbHUX NOOpUB OyJ10 BinliobpaHo B.
amyloliquefaciens subsp. plantarum 5/13 i B. cereus 3 /7. Kpim Toro, pasiiie BUnpo6yBaHui mram B.
amyloliquefaciens B-22, sikni1 TakoX BOJIOJli€ HU3KOIO BaXKJIMBUX B arPOHOMIYHOMY BiIHOIIEHHI BIACTUBOCTEH,
BKJIIOYAJIN JJ1s1 [TOAAJIBIINX JOCTiIKeHb. BU3HaueHHS e(PEKTUBHOCTI €KCIIEPUMEHTAIbHUX (OKPEMO 36araueHnx
BiIIIOBiTHMMMU OGaKTepia/lbHUMU IITaMaM1) BapiaHTiB MiHepasIbHOTO L06pUBa a30docKa [Py BUPOLYBaHHI KapTOILIi
copTy besuapo3a CBifuUTh PO 3HAYHUH iX BIIJIMB HAa NPOAYKLIMHMI MPOLEC KAapTOIli, POPMYBaHHS yPO>KANHOCTI
KyJIbTYPH i IKOCTi IpOAyKLii. 3aCTOCYBaHHS €KCIIEPUMEHTAJIbHUX BapiaHTIiB J0OpUBA CIIPUsiE 3POCTAHHIO
YUCEeJIbHOCTI B pu3ochepHOMY I'PYHTI POCJIMH KapToILi aMmoHi(pikyBanbHuX (Ha 5-82 %), pocdaTconobiniziBHUX
6akTepiit(6inbLl HDK y 2 pa3u [4J1s1 OKPEMUX BapiaHTiB) Ta MiKPOOPraHi3MiB, 110 3aCBOIOIOTh [I€PEBAXKHO MiHEpasIbHi
CIOJIYKU a30TYy (OL/bI HIX Y 2 pa3u AJ1s JesIKUX BapiaHTiB), CYTTEBO 3MEHIUIYETbCSI AKTUBHICTb PO3BUTKY
IIOTJIMHAJIbHO] 3aTHOCTI, BMIiCTi XxJ10po@iiB a i b, o poToCMHTETHYHOrO anapary, MUTOMIl IoBepXHeBii
IiJIBHOCTI JIMCTKIB. 3a3Ha4eHi IapaMeTpy MPOAYKLIMHOTO IIPOLLECY KapTOILIi CIIPUAIOTE CYTTEBOMY 3POCTaHHIO
ypO>KaHOCTi KybTypu. [1py 11boMy B 6ysib6ax KapTOILIi 3MEHIIYETHCSI BMICT HITpaTiB i 3pocTae BMiCT Kpoxmaiio. 3a
BILJIMBOM Ha (POPMYBaHHS ypOXXalHOCTi KapTOILJIi BUKOPUCTaHI AJ1s1 36araueHHst a30(ocku 6akTepii cilif, po3amicTuTu
B TaKOMY NOPAIKY: B. cereus 3 /7 (ypoxxaiiHicTb 3poctae Ha 28-30 % 3ayieKHO Bifj pOKiB BUIIpOOyBaHHs), B.
amyloliquefaciens B-22 (yposkaiiHicTb 3pocTae Ha 22-24 %). HaliMeHIIMM BIJIMBOM XapaKTepu3yeTbcs B.
amyloliquefaciens subsp. plantarum 5/13 (3pocTaHHs yposkailHOCTI B MexXax 8-14 %). AHai3 CTPyKTypH BpoXalo,
OTPUMAaHOTO 3a JIii MogudikoBaHOi a30pOCKH, CBITUUTD 5K PO 3POCTAHHS KiIbKOCTi 6yJ1b0 (Ha 15-36 % 3a7eXHO Bif,
BapiaHTYy), TaK i Mpo 36iablIEeHHS cepenHboi ix macu (Ha 10-39 %). OTxe, 3aCTOCYBaHHS €KCIIEPUMEHTAJIBHAX
BapiaHTiB 36arayeHoro J0O6pUBa IO3UTUBHO BILJIMBAE HA TOBAPHICTb YPOXKalo. Y XOZi HOCTiIKeHb 3p0bJIeHO
BHCHOBOK ITpO HificusieHHs edeKkTy MonudikoBaHOi a30OCKM 32 ONITUMAJIBHOTO PiBHS BOJIOTH Y IPYHTI. Y
IIOCYIINIMBI POKU €(EKTUBHICTb €KCIIEPUMEHTAIbHUX BapiaHTiB JOOpMBA 3MEHINYBAaCs, B ONTUMAJIbHI 32
BOJIOTICTIO BEreTalliiiHi Ce30HM X BIJIUB 3POCTAaB. e TaKOX MifTBEPIKEHO B YMOBAX BEr€TALITHOIO NOCIIiny, B
SKOMY 3MOZeJIb0BaHO yMoBU nocyxu (40 % Big I1B) i onTumasnbsHOTO BiiorozabesnedeHHs (60 % Big I1B). BucHoBku
1I0Z0 BIJIMBY 6iosioriyHO MoaudikoBaHOi a30pOoCKY Ha ypOKANHICTh KapTOIli 3HAYHOIO MipOIO MiATBEPAKYIOTHCS
pe3yJbTaTamMu JOCJIIPKEHHS B yMOBaX BUPOOHMYOrO AOCiNY, TPOBELEHOrO Ha I€PHOBO-MIiA30JIUCTOMY I'PYHTI. Tak,
3a 36arauyeHHs 1o6pusa B. amyloliquefaciens B-22 yposkaiiHicTb kapTormni 3pocia Ha 17,5 % (koHTposb - 21,2 T /T3,
IocainHuM BapiaHT - 24,9 T/ra). Po3paxyHKy eKOHOMIYHOI e(DeKTHBHOCTI 3aCTOCYBaHHS BapiaHTiB 6i0JIOTiYHO
mopudikosaHoi azodocku 3a ydacTi B. amyloliquefaciens B-22 ta B. cereus 3 /7 cBifyaTh Ipo 3pOCTaHHS IPUOYTKY
Ha 1ra Ha 56,1-71,4 % 3a okynHOCTi fogaTkoBuX BUTpat 9,50-10,35 rpH. /TPH; IPU LIbOMY JOAATKOBO OTpUMaHa
eHepris 36inpmyeTscs Ha 60,3-77,1 MIIx /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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