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Pedepar:

1. ¥ nuceprauiiigiii po60Ti TEOPETUYHO OOGIPYHTOBAHO Ta €KCIIEPUMEHTATIBHO JOBELEHO 30epeskeHHs
JKUTTE3ATHOCTI Ta QYHKIiOHANBHOI aKTUBHOCTI 6aKkTepill pony Azotobacter 3a BIjuBy (akTOpiB 30BHIIIHBOTO
cepenoBUIa 17151 iX IHTPOAYKIii B arpolleHO3U OTipKa Ta peryJyioBaHHs IPOLYKILiHOrO MPOLECy KyJIbTYPH.
A3zoTdikcyBasbHiI MiKpoopraHiamuy, 30Kkpema 6akTepii pomy Azotobacter, CIpusIOTh IOKPAIIEHHIO a30THOTO
JKUBJIEHHSI CiJIbCbKOTOCIIOJAPChKUX KYJIBTYP 3a PaXyHOK KOJIOHi3allii pu3oc@epHOi 30HM POCJINH i HAAXOIKEHHIO
6i0JI0TIYHOTrO a30Ty B arpolieHO3U. A30TO6aKTep IPOLYKye 6i0I0riYHO aKTHMBHI PEYOBUHY, 1IJ0 MAIOTh 3HAYHUN
BILJIMB Ha PiCT i pO3BUTOK POCJIMH. Y NIpoLeci AOCHiIKEHb BUAiNEHO 83 i3019TH 6aKTEPil, SIKi HajeXXaTb 4O Poay
Azotobacter. Lli i30715T1 3a MOKa3HUKAaMU a30T(iKCyBaTbHOI aKTUBHOCTI ITOPiBHIOBAJM 3 pe(PEPEHTHUMU LITAMaMU
Azotobacter vinelandii M-X, Azotobacter chroococcum M-70 Ta koHCcopLiiymom mTamiB Azotobacter vinelandii i
Azotobacter chroococcum M-70 /2. Cepen, OTpMMaHUX i30J15ITiB BiliOpaHO 6 HalaKTUBHILIMX 32 a30T(IiKCYBaJIbHOIO
aKTUBHICTIO. Hali6inbI11010 HITPOT€HAa3HOI0 aKTHUBHICTIO Cepes TOCIiIKEeHNX ia30TPodiB Bi3HAYMBCS LITaM A.
chroococcum 2.1 (IMB B-7836). [lJocnimkeHO MOKIMBICTb 30€pEKEHOCTI KIiTHH 6aKTepiil pogy Azotobacter Ha
HACiHHI 3a BIJIMBY abioTUYHUX (PaKTOpiB (Temiieparypa, YO-BUNPOMiHIOBaHHS, XIMIYHI pEYOBUHM).
ExcriepuMeHTasbHI pe3ysbTaTy, ofep>kaHi Mifl 4ac BUKOHAHHS POOOTH, LO3BOJIUIA BU3HAYUTU YMOBU
(BMKOPUCTAHHS KIJIITUH Yy GOPMI LUCT, 3HIKEHHS TEMIIEPATypH Ta iIHTEeHCUBHOCTI il YO-BUIIpOMiHEHHS), 32 SIKUX
IoCsIraeThCsl 30epekeHicTh 6akTepill pony Azotobacter Ha HaCiHHI, Ta UISIXY 3a1106iraHHs 3HUKEHHS
JKUTTE3MATHOCTI ia30Tpodis 3a BUkopuctanus [1BK. JlocimpkeHo BIIJIMB TEMIIEPATypyU Ha MiKpoopraHiamuy,
HaHECEHi Ha HaCiHHA Oripka, gKke 36epiranu 3a Temneparypi Bin +4 °C go +28 °C. BctaHOBJ€HO, 10 3i 301/1bLIIEHHSIM
TeMIIepaTyPU 3MEHIIYEThCS BUJKMBAHICTb 6aKkTepianbHUX KiaiTuH. [1BK criprse nigBUIeHHIO XUTTE3aTHOCTI
Oakrepiil K y popMi LIUCT, TaK i BereTaTMBHUX KIiTHH. KisbKiCTb XUTTE3aTHUX KIIITUH Y POPMI LIUCT 3
nopasaHHsIM [1BK nepeBulye NokKa3HUK KUTTE3NATHUX KIITHH Y popMi nuct 6e3 I[1BK. ITicss 36epiraHHs NpOTSAroM
TPbOX MICSILIB Pi3HULS MiXK YMCEbHICTIO JKUTTE3NATHUX KIITUH Y popMi IUCT 3 gonaBaHHsaM [1BK 6yia B 2,1 pasa
6inpI010, Hi>k 6€3 Hboro. BcTaHoBeHo, 110 6akTepu3sallis HaCiHHS OripKa CIIpusi€ 30iIbLIIeHHI0 a30T(iKCyBaIbHO]
aKTUBHOCTI B KOpeHeBill 30Hi pocnnH. OTpUMaHi JaHi CBim4aTh, 10 aKTUBHICTb a30Tdikcallii 3a 6akrepusariii
KJIiTUHaMy y popmi nuct A. chroococcum 2.1 (IMB B-7836) 3 nogasanHsam 15K cripusie NiBUILIEHHIO HITPOr€Ha3HO1
aKTMBHOCTI II0JI0 KOHTPOJIIO BTpUyi. O6p0o06Ka HaCiHHS CyCleH3i€l0 BEreTaTUBHUX KIITUH A. chroococcum 2.1 (IMB
B-7836) 3 nopasanHsam I1BK cripusina 36inbpieHHI0 a30TdikcaBasbHOI aKTUBHOCTI Ha 76,8 %. 3acTocyBaHHS
MiKpOOHOTrO iHOKYJISIHTY Ha OCHOBI Tamy A. chroococcum 2.1 (IMB B-7836) y TexHoJ1Orii BUpOILIyBaHHS OTipKa
CIIpUsie 3POCTAHHIO YPOXKAMHOCTI KyJIbTYPU 00 a6COIIOTHOTO KOHTPOJIIO (6€3 6akTepu3allii) y cepeJHbOMY 3a
POKH [OCiIKeHb 110 36,7 % Ta 1010 IO3UTHUBHOI0 KOHTPOJIIO (KOHCOPLiyMy A. chroococcum i A. vinelandii M-
70/2) — 1o 18,7 %. BctaHoByI€HO, 1110 [1epeANOCiBHA iHOKYJIALIS HACIHHS KJIITUHAMU y popMi ucT A. chroococcum
2.1 (IMB B-7836) 3 nogaBannsam [1BK cnipusie 3MeHIIEHHIO CO0iBapTOCTi oguHULi npoayKuii Ha 10,8 %, nmigBuIeHHIO
po3mipy npubyTky Ha 35 3019 rpH/ra (49,4 %) Ta 36i7bIIEHHIO PO3PAaXyHKOBOTO PiBHS pEHTA0eIbHOCTI
BUPOOHUIITBA 0BOYEBOI NPOAyKLii Ha 34,9 BiCOTKOBUX MTyHKTH, 110 3a6e3I1e4yye OKYIIHICTb 1OAATKOBUX BUTPAT
npu6byTkom Ha piBHi 10,49 rpH/TpH. KoedillieHT eHepreTM4HOi €(peKTUBHOCTI BUPOOHUIITBA OTipKa CyKyITHUM
€HEepProBMiCTOM OCHOBHOI Ta 1106iYHOI IPOAYKLii ckianae 7,5 %. BomHo4ac eHeproBMICT yposkalo oripka 3pocCTae Bif,
10 8375 mo 14 9200 MIx /ra (37,7 %). OTXe, ceneKkliOHOBaHO HOBUH LITaM a30TOOAKTEPA, SIKUI XapaKTepPU3YEThCS
BHCOKOIO a30T(iKCyBaJIbHOIO Ta (PiTOrOpMOHAJIBHOIO aKTUBHICTIO. bakrepusauis A. chroococcum 2.1 (IMB B-7836)
[IO3UTHBHO BIIJIMBA€ Ha 6i0OMETPUYHI IOKAa3HUKU POCJIMH (BUCOTY POCJIVH, LOBXMHY MDXKBY3JIiB) Ta CyXy Macy Oripka.
Y nmpoueci BUKOHaHHS AycepTaLifiHOI poOOTH BCTAaHOBIJIEHO, 10 3HWKEHHS €PeKTUBHOCTI iHOKYJIALII 32 3aBYaCHOTO
3aCTOCYBaHHS a30TOOAKTEPa MOKHA KOMIIEHCYBATH 32 PaXYHOK BUKOPUCTAHHS I0J1icaxapuHO-6i1KOBOro

KOMILJIEKCY, SIKUY MifBUIIYE XXUTTE3ATHICTb KJIITUH MiKPOOPraHi3MiB y cTaHi criokoo. Haiibinbum epekTuBHOIO 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) ninBuiiryetbcst piBeHb SIK €KOHOMIYHO, TaK i

eHepreTuYHoi epeKTUBHOCTI BUPOOHUIITBA OTipPKiB.

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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