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1. Y pucepraliiiHiil po60Ti TEOPETUYHO OGI'PYHTOBAHO Ta €KCIIEPUMEHTAJIBHO JOBELEHO 30€PEsKEHHS
SKUTTE3IATHOCTI Ta (PYHKLIOHAIbHOI aKTMBHOCTI 6aKTepiil pofy Azotobacter 3a BIIMBY (PaKTOPIiB 30BHIIIHBOIO
cepenoBUIa 11 IX IHTPOAYKII B arpoOLL€HO3M OTipKa Ta PEry/II0BaHHS MPOLYKLIMHOrO MPOLECY KyJIbTYPH.
AzoTdikcyBasbHi MikpoopraHizmu, 30kpema 6axTepii pozy Azotobacter, cripusiioTh IOKPAI}€HHIO a30THOTO
SKMBJIEHHSI ClJIbCBKOTOCIIOAPChKUX KYJIbTYP 32 PaxyHOK KOJIOHi3allii pu3ocdepHOi 30HM POCJIVH i HAAXOIKEHHIO
6i0JI0TiYHOTO a30Ty B arpoLjeHO03U. A30TO6AKTEp IPOLYKY€E 6i0I0riYHO aKTHUBHI PEYOBMHY, IO MaIOTh 3HAYHUN
BILJIMB Ha PiCT i pO3BUTOK POCJINH. Y IIpoLeci AOCaiIpKeHb BUAieHO 83 i30Ty 6akTepii, sIKi HajexxaTb 1o poay
Azotobacter. Li i30715TH 32 NOKa3HUKaMU a30T()IKCYBaJIbHOI aKTUBHOCTI NIOPiBHIOBaIX 3 peepPEeHTHUMU lITaMaMU
Azotobacter vinelandii M-X, Azotobacter chroococcum M-70 Ta KoHCcOpLiymom mTamiB Azotobacter vinelandii i
Azotobacter chroococcum M-70 /2. Cepeq, OTpUMaHUX i30715TiB BilibpaHO 6 HAllaKTHMBHIIIMX 3a a30T(iKCyBaJbHOIO
aKTUBHICTIO0. HalbisbII00 HITPOT€HA3HOIO aKTHUBHICTIO Cepesi MOCimKeHNX 1ia30TpodiB Bif3HAYMBCS LIITaM A.
chroococcum 2.1 (IMB B-7836). [JociiKeHO MO>KJIMBICTb 30€pEXXEHOCTI KJIiTUH 6aKTepiil pony Azotobacter Ha
HaciHHi 3a BIIMBY a6ioTUYHUX (PaKkTopiB (Temreparypa, YO-BUITPOMIHIOBAaHHS, XiMiUHi pe4OBUHN).
ExcriepuMeHTasnbHi pe3yibTaTy, OfepsKaHi Mifi 4ac BUKOHaHHS pOOOTHU, 1O3BOJIMIIN BUSHAYUTH YMOBU
(BUKOpPUCTAHHS KIITUH y (POPMI LIUCT, 3HIDKEHHS TEMIIEPATypU Ta iIHTEHCUBHOCTI [iii YD-BUNIPOMiIHEHHST), 32 IKUX
IlOCSTaeThCs 30€pexKeHiCTh 6akTepiil poay Azotobacter Ha HaCiHHI, Ta MJIAXU 3a1106IraHHS 3HWKEHHS
JKUTTE3IATHOCTI AiasoTpodis 3a Bukopuctanus [1BK. [lociifkeHo BIIJIMB TeMIIepaTypy Ha MiKpOOpraHismu,
HaHeCeHi Ha HaciHHS oripKa, sike 36epirasnu 3a Temneparypu Bif, +4 °C no +28 °C. BcTaHOBJIEHO, 110 3i 30i7IbIIEHHSIM
TeMIIEpaTypH 3MEHIIYETbCS BUKMBAHICTh OaKTepianbHUX KiIiTUH. [1BK cripusie NigBUILeHHIO XKUTTE3ATHOCTI
6akTepiil 1K y GopMmi LUCT, TaK i BereTaTUBHUX KIIITUH. KiNIbKiCTb KUTTE30ATHUX KIITAH Y POPMI LIUCT 3
nopaBaHHsM [1BK nepeBuiye Noka3HUK KUTTE3NATHUX KIITHH Y dopmi nuct 6e3 [1BK. [Ticss 306epiraHHs IPOTAroM
TPbOX MiCSILiB Pi3HUIISI MK UHCEJIbHICTIO KUTTE3IaTHUX KIIITUH y popmi nuct 3 gopasanHsam [1BK 6yia B 2,1 pasa
6inbp1I010, HiXX 6€3 HbOro. BcTaHOBIIEHO, 10 6aKTepU3allis HACiHHA OripKa CIpusie 30iIbIEHHI0 a30T()iKCyBaIbHO]
aKTUBHOCTI B KOpeHeBill 30Hi pocyinH. OTpUMaHi [aHi CBigyaTh, 0 aKTUBHICTh a30Tdikcanii 3a 6akrepusartii
xiitTuHamy y popmi nuct A. chroococcum 2.1 (IMB B-7836) 3 nogaBanHsam [1BK cripusie nifiBUIeHHIO HITpOreHa3Hoi
aKTUBHOCTI I[O0 KOHTPOJIIO BTpUUi. O6po6Ka HACiHHS CyCIIE€H3i€10 BereTaTUBHUX KIIiTHH A. chroococcum 2.1 (IMB
B-7836) 3 nogaBanusam I1BK crpusina 36inbpmeHHI0 a3oTdikcaBanpbHOI aKTUBHOCTI Ha 76,8 %. 3acToCcyBaHHS
MiKpOOHOTrO iHOKYJISIHTY Ha OCHOBI mTamy A. chroococcum 2.1 (IMB B-7836) y TexHoJ1orii BUpOILIyBaHHS OTipKa
CIIpYsi€ 3DOCTAHHIO YPOXKANHOCTI KyJIbTYpH IOA0 aOCOJIIOTHOTO KOHTPOJIIO (6€3 6akTepu3allii) y cepeHboMYy 3a
POKU IoCaimXKeHb 1o 36,7 % Ta 1o[0 MO3UTUBHOTO KOHTPOJIIO (KOHCOPLiyMy A. chroococcum i A. vinelandii M-
70/2) — o 18,7 %. BctaHOBIEHO, 110 [TePEeANIOCiBHA iHOKYJIALS HACiHHS KIiTUHAMU y GpopMi ucT A. chroococcum
2.1 (IMB B-7836) 3 nogaBanHsaM [1BK cripusie 3MeHIIeHHIO co6iBapTOCTi oguHULj npoaykuii Ha 10,8 %, ninBuleHHIO
po3mipy nmpubyTky Ha 35 3019 rpH/ra (49,4 %) Ta 361/1bIIEHHIO PO3PAaXyHKOBOTO PiBHSI pEHTA0EIbHOCTI
BUPOOHUILITBA OBOYEBOI MPoAyKLii Ha 34,9 BiICOTKOBUX MTyHKTH, 10 3a6e3e4ye OKYIIHICTh TOAATKOBUX BUTPAT
npu6byTkom Ha piBHi 10,49 rpH/rpH. KoedilieHT eHepreTiHOi e(peKTUBHOCTI BUPOOHUIITBA OTipKa CyKyITHUM
€HeproBMiCTOM OCHOBHOI Ta II06iYHOI NPOAYKLii ckianae 7,5 %. BonHovyac eHeproBMiCT yposkalo oripka 3pocTae Bif,
10 8375 no 14 9200 Mk /ra (37,7 %). OTXe, ceNeKLiOHOBAaHO HOBUI ITaM a30TOOAKTEPA, SIKUI XapaKTepPU3yeThCs
BUCOKOIO a30T(iKCYBaJIbHOIO Ta (PiTOrOPMOHABHOIO aKTUBHICTIO. BakTepusauis A. chroococcum 2.1 (IMB B-7836)



MIO3UTUBHO BIUIMBA€E HA 6i0METPUYHI IOKA3HUKU POCJIVH (BUCOTY POCJIMH, TOBXKUHY MIKBY3J1iB) Ta CyXy Macy Oripka.
Y nmpoueci BUKOHaHHS JycepTaLifiHOi poOOTH BCTAHOBJIEHO, 1[0 3HWKEHHS €PEeKTUBHOCTI iHOKYJIALII 32 3aBYaCHOTO
3aCTOCYBaHHS a30TOOAKTEPA MOKHA KOMIIEHCYBATH 332 PAXyHOK BUKOPHUCTAHHS I10J1iCaxapugHO-6iJIKOBOrO
KOMILJIEKCY, SIKUY MiBUIIYE )KUTTE3ATHICTb KJIITUH MiIKPOOPraHi3MiB y cTaHi criokoo. Haiibinbm epekTuBHOO 32
BUPOLIYBaHHS Oripka 6yJa nepeanociBHa 6akrepusauis A. chroococcum 2.1 (IMB B-7836) y ¢popmi 1ucT 3
nopasaHHsM [1BK. 3a 3acTocyBanHs A. chroococcum 2.1 (IMB B-7836) ninBuiyyeTbcst piBeHb SIK €KOHOMIYHO1, TakK i

€HepreTU4yHoi e(peKTUBHOCTI BUPOOHUIITBA OTipKiB.

2. This thesis paper theoretically justifies and experimentally proves maintenance of viability and functional
activity of Azotobacter bacteria exposed to environmental factors for their introduction into cucumber
agrocenosis and regulation of crop production process. Nitrogen-fixing bacteria, in particular Azotobacter,
contribute to improvement of nitrogen nutrition of agricultural crops due to colonization of plant rhizospheric
zone. Azobacter produces biologically active substances significantly influencing growth and development of
plants. After vegetable plant rhizosphere is enriched with Azobacter, their resistance against diseases improves.
This is due to the fact that Azotobacter bacteria produce antibiotic substances characterized by antibacterial and
antifungal action, as well as synthetize fungistatic — tetraenoic acid ester. During the study 83 bacterial isolates
belonging to Azotobacter were identified. According to the parameters of nitrogen-fixing activity, these isolates
were compared with the reference strains of Azotobacter vinelandii M-X, Azotobacter chroococcum M-70 and
consortium of Azotobacter vinelandii and Azotobacter chroococcum M-70/2 strains. Six most active isolates were
selected among them. A. chroococcum 2.1 (IMB B-7836) has the highest activity among nitrogen-fixers tested. We
have studied the survival of Azotobacter bacteria cells on the seeds exposed to abiotic factors (temperature, UV
exposure, chemical substances). Experimental results obtained during research allowed to establish conditions
(use of cells in the form of cysts, reduction of the temperature and intensity of UV exposure) under which
Azotobacter bacteria survive on the seeds and the ways to prevent the reduction of viability of diazotrophs when
PPC is applied. Temperature exposure to the microorganisms applied on cucumber seeds stored at +4 °C to +28 °C
were studied. It was established that survivability of bacterial cells reduces with temperature increase. PPC
contributes to improved viability of bacteria both in the form of cysts and vegetative cells. The number of viable
cells in the form of cysts after addition of PPC exceeds viability value of the cells in the form of cysts without PPC.
After a 3-month storage, the difference between the number of viable cells in the form of cysts after addition of
PPC was 2.1-fold higher than without PPC. It was established that bacterization of cucumber seeds contributes to
the improvement of nitrogen-fixing ability in the root zone of plants. The results suggest that activity of nitrogen
fixation under bacterization with A. chroococcum 2.1 (IMB B-7836) cells in the form of cysts with addition of PPC
contributes to 3-fold increase in nitrogenase activity relative to control. Treatment of seeds with the suspension of
A. chroococcum 2.1 (IMB B-7836) vegetative cells with the addition of PPC contributed to increased nitrogen-fixing
ability by 76.8 %. Application of the microbial inoculate based on A. chroococcum 2.1 (IMB B-7836) strain in the
technology of cucumber cultivation contributes to the increased yield of the culture compared to the absolute
control (without bacterization) in average up to 36.7 % throughout the and compared to the positive control
(consortium of A. chroococcum and A. vinelandii M-70/2) — up to 18.7 %. It was found that pre-sowing inoculation
of seeds with the cells of A. chroococcum 2.1 (IMB B-7836) in the form of cysts with the addition of PPC contributes
to the reduction of cost per unit by 10.8 %, increase in profit margin by 353019 UAH /ha (49.4 %) and increase in
production profitability predicted level for vegetable product by 34.9 percentage points, which provides rate of
return of extra charges by the profit at the level of 10.49 UAH /UAH. Energy efficacy ratio of cucumber production
by total energy content of the main and secondary product is 7.5 %. Whilst the energy content of the cucumber
yield increases from 108375 to 149200 MJ /ha (37.7 %). Thus, we have selected a new strain of Azobacter
characterized by high nitrogen-fixing and phytohormonal activity. Bacterization with A. chroococcum 2.1 (IMB B-
7836) positively influences biometric parameters of plants (plant height, length of internodes) and dry weight of
cucumber. During the thesis work it was established that reduction in the efficacy of inoculation after early
application of Azobacter can be compensated due to polysaccharide-protein complex that improves viability of
microbial cells at rest. Pre-sowing bacterization with A. chroococcum 2.1 (IMB B-7836) in the form of cysts with the



addition of PPC was the most efficient. A. chroococcum 2.1 (IMB B-7836) contributes to the increased level of
economic and energy efficacy of cucumber production.
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