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Pedepar:

1.V nucepraniiiHiil pobO0Ti NpenCcTaBaeHo pe3yabTaTh AOCTII)KEHHS 0CO0IMBOCTeN (OPMYBaHHS Ta
(dyHKLiOHYBaHHS cuMbioTHYHOI cuctemu «Mesorhizobium ciceri - Cicer arietinum» rpu 3acTocyBaHHi sl
iHOKyJIsLii HaciHHSI BUCOKOE(EKTUBHOTO, BipyJIEHTHOI'O Ta KOHKYPEHTOCIIPOMO>KHOro mTamy M. ciceri ND-64, sxuii
3JaTHUI yTBOPIOBATU €(PEKTUBHUI CUMO6i03 3 POCIMHAMU HYTY Cy4aCHUX COPTIiB YKPAiHCBKOi CeJIeKILii B
arpoueHo3sax [losiccst Ta Creny Ykpainu. Briepiie nokasaHo, 10 nomnyJisiii 6y/1b604KOBUX 6aKTepiil HyTy B IPYHTax

YKpaiHu reTeporeHHi: peJicTaBieHi pu30o06isMH, 110 Pi3HITHCS MDK COOOI0 3a IBUKICTIO POCTY Ta iHIIMMU



KyJIbTypajibHO-Mopdosoriynnmu i ¢izionoro-6ioxiMmivHME BiaacTUBOCTAMU. CeNeKI[iOHOBaHO HOBUH ITaM M.
ciceri ND-64, sikuii 3maTHuil popmyBaTy ePeKTUBHUI CUM0i03 3 TAKUMU COPTaMU HYTY sIK Ckap6, Anmipan,
Opuceit, Bymxak, Tpiymd ta Ilam'ats. [TokazaHo, 1110 BUKOPUCTAHHS 117151 iHOKYJISILII HACIiHHS 3a3HAY€HUX COPTIB
6akrepianbHOi cycnensii M. ciceri ND-64 cripusizio IprpoCTy MOKa3HUKIB KiJIbKOCTI (Ha 5-89 %), Macu 6yb6040K
(Ha 10-190 %) Ta ix HiTpOreHa3Hoi akTUBHOCTI (Ha 26-290 %), a TAKOXX CTPYKTYPHUX ITOKA3HUKIB YPO>Kalo HYTY:
KiJIbKOCTi 606iB (Ha 5-34 %), HaciHuH 3 pocauHu (Ha 7-27 %), Macy HaCiHWH 3 pocauHu (Ha 8-26 %) Ta yposKalHOCTI
(Ha 4-19 %) y nOpiBHSHHI 3 TO3UTUBHUM KOHTPOJIeM B 30Hax Creny Ta [Tosiccs Ykpainu. IIpencrapieHi pe3ynbTaTtu
CBi4aThb IIPO BUCOKY KOMILJIEMEHTAPHICTL mTamy M. ciceri ND-64 1o BCix mociigKyBaHUX COPTIB. Briepiue
[IPOBEIEHO BUBUYEHHS AUHAMIKU HOpMyBaHHS CUM6i03y OYIbO0UKOBUX OAKTEPill 3 pOCIMHAMU HYTY B YMOBax
[Tosyices Ta nokasaHo, 110 6yJIbO0YKM Ha KOPEHSIX HYTY IOYMHAIOTh POPMYyBaTHCS BXe Y ¢asy rinkyBaHHs (Ha 10-14
o0y micist cxoiB). 32 YMOB I0JIbOBOTO OCIIiAY NPOTSIFOM BChOTO NEPioly BereTalii pocjauH y BapiaHTi 3
iHOKyJIs1Ii€el0 HACiHHS 6aKTepianbHOIO cycnensielo M. ciceri ND-64, ciocrepirany Hai6iblli TOKa3HUKN
CUMOIOTUYHOI aKTUBHOCTI, 110 HA0yBa/Il MaKCMMaJIbHUX 3HaUY€Hb Ha NoYaTKy a3y 6060yTBOPEHHS (KiJIbKiCThb
OyJs1b6040K - 43 of./pocanny, Maca 6y1b6040K — 1,06 I /pociuHy, HiITpOreHa3Ha aKTUBHICTb — 3597 HMOJIb

eTuJieHy /pocivHyerof). BcraHoBieHo, 1o 32 06p0o6KY KOJIEONTUIIIB MIIeHUIi cycneHsieio 6akTepiii M. ciceri ND-
64 cnioctepiranu HaUBUILKIL MpUPICT iX BoBKKUHYU 3a po3BeneHHs 1:1000 (20 %), Hafb6inbmKil MpUpicT Macu
ciM’siosielt oripka 3a 11bOro X po3BeneHHs — Ha 50 %, Ta 3a KoHneHTpauii 1:500 npupicT JOBKUHU ME30KOTHUJIIB
KyKYPYZ34 CTaHOBUB 23 %. MeTofoM BUCOKOe(EKTUBHOI piinHHOI XpomaTorpadii B Ky/JbTypasbHiil pinuHi M. ciceri
ND-64 6ys10 BUSIBJIEHO BUCOKMI BMiCT PEYOBUHM ayKCUHOBOI IPUPOLM 3arajbHOIO KOHLEHTpallieo 29,6 MKr /T
abCoJIIOTHO CyX0i 6ioMacu. Briepiiie BUBYE€HO CEPOJIOTiYHY CIIOPiTHEHICTb OyILOOYKOBUX OAKTepiil HYTY Ta iX
KOHKYPEHTO3JaTHICTb 3a BUPOLILYyBaHHs B 30Hi [oJticcst, A€ TijibKy MOYMHAEThCsl GOPMYBaHHS MiCLI€BOI TOMYJIsLii
pu306iii. B xoni gociimkeHs nokasaHo, mo mramu M. ciceri H-101 ra Mesorhizobium sp. ND-601, BupnineHi 3
0ys1b6040K HYTY copTiB Ckap6 Ta [Tam'siTh, O3UTHUBHO pearyBajy 3 aHTUCUPOBATKOIO 1o mTamy M. ciceri ND-64. 3a
BUKOPUMCTAHHS METOJy arJII0TUHAL BCTAaHOBJIEHO, IO B YMOBAX II0JIbOBOTO JOCJIily y BapiaHTi 3 iHOKYJISALI€I0
mramoM M. ciceri ND-64 100 % 6ysp6040K 6yJ10 yTBOPEHO ITpeCTaBHUKAMU AaHOi ceporpynu. [TokazaHo, 1o mramM
M. ciceri ND-64, sikuii 3a6e3reuyyBaB HaiiBUIli TPUOABKY ITOKA3HUKIB HITPOr€Ha3HOI aKTUBHOCTI O6yJIbOOUYOK, CIIPUSIB
TaKOX I BUIIEHHIO BMiCTy xy10podiny a i b B 11cTKaX iHOKy/IbOBaHUX POCJIVH BiTHOCHO KOHTPOJIO Ha 42 %, a
TaKOX 3a0€e311e4yBaB 3pOCTaHHS BMICTY a30Ty B HaciHHi Ha 0,2-0,4 %, macoBoi yacTku 6inka - Ha 1,6-2,8 %
BiJHOCHO MO3UTHUBHOTO Ta A0COIIOTHOTO KOHTPOJIIO B IEPEPAXYHKY HA CyXy pedoBuHY. [IoKa3aHo, Mo iHOKYJIALLis
HaCiHHS HyTy 6aKTepiaJbHOIO CycIleH3iero BucokoedekTuBHOro mramy M. ciceri ND-64 cnipusie icToTHOMY
IiBUILEHHIO BPOXKAHOCTI AaHoi KyIbTypu B 30Hi [Tosiccsa Ykpainu Ha 27 % (copT [1am'sate) i 37 % (copt Cxkapb) Ta B
3o0Hi Creny Ykpainu Ha 17 % (copT [Tam'siTe) i 33 % (copT Ckap6) BiiHOCHO abCOJIIOTHOTO KOHTPOJIIO. BCTaHOB/IEHO,
o 6akrepii M. ciceri ND-64 e 6isb1 CTilKUMU 1,0 Ail0YUX PEYOBUH NPOTPYHHUKY BitaBakc 200 @ nix M. ciceri
H-12. [TokazaHo, 110 IpOTPy€eHHs HaciHHA 3a 1-21 moby [0 iHOKYJIA1lii, HeraTUBHO BIJIMBA€ HA XUTTE3ATHICTh
OyJ1IbO0YKOBUX OaKTepiil HyTy. MakCMMaJsbHY KiJIbKiCTb KUTTE3aTHUX KJIITUH M. ciceri ND-64 3adikcoBaHo Ha
HacinHi nporpyeHomy BitaBakcom 200 OO 3a 28 ni6 1o iHokysauii (2,2°106 kiiTvH /HaciHuRy). [IpoananizoBaHo
[IOKa3HUKY €KOHOMIYHOI Ta eHepreTnyHoi eeKTUBHOCTI OakTepusallii HaciHHS HyTy mTamamu M. ciceri 3a
BUPOILILYBaHHS B yMOBax [losiccs Ykpainy Ta nokasaHo, 10 3aCTOCYBaHHS [ iHOKyJIALii HaciHHS mTaMy M. ciceri
ND-64 103B0JIsIE 3HU3UTH COGiBapTiCTh MPOAYKIii Ta OTpUMaTH NPUOGYTOK y po3mipi 10 795 IpH., @ OKYIHICTb KOKHO]
TPUBHI JOJaTKOBUX BUTPAT, NIOB'$I3aHNUX i3 3acToCyBaHHIM M. ciceri ND-64 no1aTkoBUM NIPHUOYTKOM CTaHOBUTH 30
rpH. 88 xomn. Bupo6Huyi BunpobyBaHHsl, npoBegeHi B Jlicoctenosiit 30Hi (KipoBorpancbka obsacts) B 111
«JJanpuHpa» Ha 1ol 8 ra, CBig4aTh PO BUCOKY e(EeKTUBHICTb iHOKyJIALii. 3a 6akTepusallii HACIHHS HYTy COPTY
[Tam'saTh cycnensiero mwramy M. ciceri ND-64 npupict yposkarw ckiazgas 26 %.

2. The thesis paper presents the results of researching the aspects of formation and functioning of symbiotic
system “Mesorhizobium ciceri - Cicer arietinum” when using highly effective, virulent and competitive strain of M.
ciceri ND-64 for inoculation of seeds which is capable to form effective symbiosis with chickpea plants of
Ukrainian selection in the agrocenoses of Polissia and Steppe of Ukraine. It was shown for the first time that the
populations of chickpea nodule bacteria in the soils of Ukraine are heterogeneous: they are represented by



rhizobia, which differ in growth rate and other cultural and morphological, physiological and biochemical
properties. A new strain of M. ciceri ND-64 was selected, which is able to form an effective symbiosis with such
chickpea varieties as Skarb, Admiral, Odysei, Budzhak, Triumf and Pami'at'. It was shown that the use of inoculation
of seeds of these varieties using bacterial suspension of M. ciceri ND-64 contributed to an increase in the number
(by 5-89 %), weight of nodules (by 10-190 %) and their nitrogenase activity (by 26-290 %) compared with positive
control, as well as structural parameters of chickpea yield: number of beans (by 5-34 %), seeds from the plant (by
7-27 %), weight of seeds from the plant (by 8-26 %) and yield (by 4-19 %) compared to the positive control (without
inoculation) in the zones of the Steppe and Polissia of Ukraine. The presented results indicate a high
complementarity of M. ciceri ND-64 to all studied varieties. The dynamics of the formation of symbiosis between
nodule bacteria and chickpea plants in Polissia was studied for the first time and it was shown that nodules on
chickpea roots begin to form already in the branching phase (10 to 14 days after germination). Under the conditions
of the field experiment, the variant with inoculation of seeds with bacterial suspension of M. ciceri ND-64 shown
the highest parameters of symbiotic activity during the whole vegetation period of plants, which have achieved the
maximum values at the beginning of the bean formation phase (number of nodules - 43 units/plant, weight of
nodules - 1.06 g/plant, nitrogenase activity - 3,597 nmol of ethylene /planteh). It was found that M. ciceri ND-64
with high nitrogen-fixing activity is characterized by the ability to synthesize substances of phytohormonal nature:
auxins, cytokinins and gibberellins. For example, when treating wheat coleoptiles with a suspension of M. ciceri
ND-64, the highest increase in their length was registered at a dilution of 1:1000 (20 %), the highest increase in
cucumber cotyledons weight at the same dilution - by 50 %, and gain in the length of corn mesocotyles was 23 %
at a concentration of 1:500. High-performance liquid chromatography in the culture fluid of M. ciceri ND-64
revealed a high content of auxin substance with a total concentration of 29.6 ug/g absolutely dry biomass. The
serological affinity of chickpea nodule bacteria and their competitiveness during cultivation in the Polissia zone,
where the formation of the local rhizobia population is just beginning, was studied for the first time. Studies have
shown that M. ciceri H-101 and Mesorhizobium sp. ND-601 isolated from chickpea nodules of Skarb and Pami'at'
varieties reacted positively with antiserum to M. ciceri ND-64. Agglutination method allowed to find that in the
field experiment in the variant with inoculation by M. ciceri ND-64 100 % of nodules were formed by
representatives of this serogroup. It was shown that M. ciceri ND-64, which provided the highest increments in
nodule nitrogenase activity, also increased the intensity of photosynthesis of chickpea plants, as evidenced by the
increase in chlorophyll a and b in the leaves of inoculated plants relative to control by 42 % end also provided an
increase in nitrogen content in the seeds by 0.2-0.4 %, weight content of protein by 1.6-2.8 % relative to positive
and absolute control in terms of dry matter. Inoculation of chickpea seeds with a bacterial suspension of a highly
effective strain of M. ciceri ND-64 contributed to a significant increase in the yield of this crop in the Polissia zone
of Ukraine by 27 % (Pami'at' variety) and 37 % (Skarb variety) and in the Steppe zone of Ukraine by 17 % (Pami'at’
variety) and 33 % (Skarb variety) relative to absolute control. It is shown that the use of M. ciceri ND-64 for
inoculation of seeds allows to reduce production costs and earn a profit in the amount of UAH 10 795, and a
payback of each hryvnia of additional costs associated with the use of M. ciceri ND-64 as additional income is UAH
30,88. Production tests conducted in the Forest-Steppe zone (Region of Kirovohrad) at the Private Enterprise
“Daprynda” on an area of 8 hectares, indicate a high efficiency of inoculation. Gain in the yield reached 26 % when
chickpea seeds of Pami'at’ variety were bacterized with a suspension of M. ciceri ND-64.
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