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KopucHa mogenb Hanexutb 4o ranysi CinlbCbKorocnogapcbkoi Mikpobionorii, a came g0 MikpoBHUX
3acobiB NigBULLEHHA BPOXaNHOCTI COI LUMNSIXOM BUMKOPUCTaHHSA wTamy 6ynbboykoBux GakTepin suay
Bradyrhizobium diazoefficiens - npoagyueHTa pe4oBuH hiTOropMoHansHOT NPUPOAN.

Cos (Glycine max (L.) Merr.) € 0CHOBHOIO 3epHOB0B0BOIO KyNbTYPOI CBITOBOrO 3eMnepobCeTra i
OfHiel0 i3 cTpaTeriyHux KynbTyp Ans YkpaiHu. BukopucTaHHA akTMBHMX wWTamiB 6ynbboykoBmMx
DakTepin Ans nokpalleHHs POCTY Ta XWUBMEHHS POCIIMH COI BBaXXAETbCA NMEPCNEeKTUBHMM MigXo40M B
eKkonoriyHomy 3emnepobceTBi. Ak ocHoBa GionoridHMx npenapaTiB BOHM 3abe3nevyloTb MNigBULLIEHHS
BPOXKaMHOCTI, NONIMNWEHHA AKOCTi ofgepKyBaHOT NpoayKuil Ta CnpusaloTe OPMYBaHHIO B arpoLeHo3ax
MicLeBUX yrpynoBaHb cneyundidHmnx 6ynbbovkoBux bakrepin [1-2].

Bigomo, wWo y cnmBioTU4YHI B3aEMOBIOHOCUHM 3 COEK MOXYTb BCTynatu OynbOoukoBi GakTepii
pisHux BuaiB: Bradyrhizobium japonicum, B. elkanii, B. diazoefficiens, B. liaoningense, B.
yuanmingense, Ensifer (Sinorhizobium) tredii, S. xinjiangensis i Mesorhizobium tianshanense [3]. Y
rpyHTax YKpaiHu TMNoBMMKW MiKpocumbioHTamm coi € BGynbboukoBi GakTepii Bugy B. japonicum. Y
BITYM3HSAHIN niTepaTypi He BUSABMEHO AaHMX LWOAO0 iHIKYyBaHHA COI IHWMMKM BuAamMu pu3oBin.
BaxnveBum 3aBAaHHSAM CbOrOAeHHs 3anuwaeTbcsd 36inbleHHA NPOAYKTUBHOCTI UIET KynbTypwu.
BukopucTaHHA LITaMiB-iHOKYNAHTIB pM306ii coi HOBMX Ans YKpaiHu BuaiB Moxe 3abe3neunTtu He
nvwe po3BUTOK aKkTMBHOrO CMMBGio3y, MiABULLEHHS YPOXanHOCTI coi, ane i cnpustume opmyBaHHIO
reTeporeHHNX rPyHTOBUX MONYNALIN T MIKpOCMMBIOHTIB, MiATPUMLUI X BIONOriYHOro Pi3HOMaHITTS.

Bigomi wrtamn BynbboukoBux Gaktepin B. japonicum 24108 [4] i B. japonicum KH10, sci
pekoMeHAoBaHi And niaBuLLEHHS ypoxanHocTi coi [5]. Bigomun wtam B. japonicum 6346, akuin
LUMPOKO 3aCTOCOBYETbCA $K CTaHAApPTHWA LWTaM Yy HAyKOBUX [OOCIIKEHHAX | € aKTUBHUM
cMBioTUYHMM a3oTdikcaTopoM. Hanbinbw 6nm3bkuM 40 3anpornoHOBaHOT KOPUCHOI Moaeni € wram
B.japonicum M-8 GioareHT MikpoOHMX NpenapartiB aAnsa coi [6].

Mpote 3asHadeHi wTammu OynbboykoBMX OakTepin BuAay B. japonicum nocTynarTbcs
nponoHosaHomy wTamy Buay B. diazoefficiens 3a KOHKYpEHTOCNPOMOXHICTIO Ta 34aTHICTIO
nigBMLLYyBaTM YPOXaWHIiCTb COI. TakoxX MpaKTMYHO He AochigkyBanacb iX 34aTHICTb npoAdyKyBaTu
BionoriyHO aKkTMBHI PEeYOBMHU (PITOrOPMOHAanbHOI NPUPOAMW, SIKa € OOHMM i3 BaXIMBUX KpuUTepiiB
CMMBIOTMYHOrO noTeHuiany pn3obin.

B ocHoBy KkopucHOI Mopgeni nocTtaeBneHa 3agaya nNiABUWMTU  YPOXKAWHICTb COI  LUMNSIXOM
nepegnociBHoi obpobkn HaciHHA HOBWM BUCOKOEMEKTUBHUM i KOHKYPEHTOCNPOMOXHUM LUTaMOM
oynbboukoBux GakTepin Buay Bradyrhizobium diazoefficiens, skun, Ha BigMiHy Big aHanorie, 34aTHUNA
npoayKkyBaTn qQiTOrOPMOHU-CTUMYNSATOPU, WO NPUIAMaloTb aKTUMBHY y4acTb Y Mpouecax KoJSoHi3auii
KopeHsi Ta opmyBaHHA OynbOOYOK, PYHKLIOHYBAHHI CUMBIOTUYHUX CUCTEM, CTUMYMsLii pocTy Ta
PO3BUTKY POCIIUH.

Ona BupileHHA nocTaBneHol 3agadvi HaciHHA coi nepeg MOCIBOM  iHOKYMIOWTb  LUTaMOM
OynbboukoBux OGakTepin HoBoro aAns YkpaiHm Buay B. diazoefficiens IMB B-8108, oTpymaHum
METOAOM aHaniTUYHOI cenekuii. IHOKynsauiiHe HaBaHTaXeHHA cTaHoBuTb -200-300 Tuc. KNiTUH Ha |
HacCiHMHY.  3anpomnoHOBaHMIM  LWITaM  XapaKTepu3yeTbCs  KOMMIEKCOM  FrOCnoAapCbKO-LiiHHUX
BNacTMBOCTEN: BiH 30aTHWUN CUHTE3yBaTW (PiTOropmMoHarnbHi PeYOBMHU ayKCUHOBOI, LIMTOKIHIHOBOI Ta
ribepeniHoOBOI NPUPOAM, akTUBI3yBaTW PO3BMTOK CMMOIO3Yy COI Ha (OOHI YMCMEHHUX TPYHTOBUX
nonynsauin cneumdiyHmx pu3obin, 3abesneunTn cTabinbHO BUCOKI BpoXai 3epHa L€l KynbTypu.

Hoeuin wtam B. diazoefficiens IMB B-8108 Buginenunn 3 0ynbbo4vok BirHM kutamcbkoi (Vigna
unguiculata (L.) Walp., siky BupoLlyBanu Ha OepHOBO-MIA30MMCTOMY I'pYHTI ik 6060BYy "pocnuHy-
nactky" (gocnigHe none IHCTUTYTY cinbcbKorocnogapcbkoi Mikpobionorii Ta arponpoMmncrioBoro
BupobHuutea HAAH, m. Yepniris). pH BogHe rpyHTy 6,0; BMicT rymycy 1,2 %; asoTy, WO nerko
rigponisyetbes (3a TropiHMM i KoHoHoBOIO) - 57,0-58,0 Mr; P20s 160,0-165,0 mr i K20 (3a KipcaHoBuM)
- 100,0-1 12,0 Mr Ha 1 Kr FpyHTY.

3anponoHoBaHW ANs iHOKyNAUil coi HOBWMI WTaM igeHTUdikoBaHMn 3a Bu3HadHMKoMm beppxi [7]
Ta Ha OCHOBI MONEKYNAPHO-TeHETUYHUX JocnigkeHb sik Bradyrhizobium diazoefficiens i aenoHosaHumn
y Oenoswutapii MikpoopraHiamis IHCTUTYTYy Mikpob6ionorii i Bipyconorii HAH Ykpainm (M. Kui) nig
Homepom B-8108. BiH Takox 36epiracTbcsa B Konekuii KOpMCHUX I'PYHTOBMX MIKPOOPraHi3miB IHCTUTYTY
cinbcbkorocnogapcbkoi Mikpobionorii Ta arponpomMucnosoro BupodHmutea HAAH nig peectpauinHim
Homepom 289.

Mopdonoro-kynbTypanbHi BNacTUBOCTI LUTaMy.

LWtam B. diazoefficiens IMB B-8108 nobpe pocte 3a TemnepaTypu 26-28 °C Ha moaundikoBaHOMY
XuBuneHomy 606oBOMyY cepepoBuLli Takoro cknagy, r/n: K2HPO4 - 0,5, KH2PO4 - 0,5, MgSOs4 - 0,2,
NaCl - 0,2, CaSOs4- 0,1, (NH4)2MoO4 - cnigu, maHit - 20,0, arap-arap - 14,0, nionuHosun Biasap - 150
mn, pH=6,5-7,0, ctepunisauisa -1 atm. 30 xB.

KynbTypa GakTepii noBinbHopocrna, HecrnopoHocHa. KniTuHu pyxnusi, MatoTb ¢opmy 3nerka
3iIrHYyTUX Manuyok, rpamHeratueHi. WTpux Ha 6Go6osBomy cepegoBuwi (i3 MONUHOBMM BigBapoOM)
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cnuancTtun, Ginysatun, onyknuin. Ha 9-10 pgoby pocTy Ha uvawkax [leTpi KonoHii okpyrnoi dopmu,
Henpo3sopi, Ginyearti, giameTp X He nepebinbwye 1 mMm. OnTumansHa TemnepaTypa pocty - 28 °C,
pH=6,5-7,0.

®izionoro-6ioximMiyHi BMacTUBOCTI WUTaMmy.

Aepob. Monoko 3 nakMycom He nenToHi3ye, niasvwye pH cepeposuila o nyxHoro. XXenatuHy
He po3piaxye.

BioHoweHHa po mxkepen Byrneut. Ltam pobpe pocte Ha cepegmoBullax 3 rHOKO3010,
ranakrosoto, apabiHO30l0, MaHiTOM Ta copOiTOM, MOMIPHO BWKOPUCTOBYE PaMHO3y, ManbTo3y i
caxapoasy, cnabo - kcmnody. He 3acBotoe oynbuut, Ta padiHoasy.

BigHoweHHa go mkepen asoTy. 3anponoHoBaHui wWwTam gobpe pocTe Ha cepefoBuvwax 3
aMOHINHMMW COMNAMU, a30THOKUCIINUM KasieMm, MMiLMHOM Ta TUPO3UHOM. [lepeBaHO BMKOPWUCTOBYE
BiQHOBNEHI hopmu a3oTy. Ha M'aco-nenToHHOMY arapi Ta M'sico-nenToOHHOMY OyrbMOHI He pocTe.

OsHakn wTamy cTinki. LWTtam naTtoreHHUX BRAacTMBOCTEW He Mae (HanexuTb [0 rpynu
aBipyneHTHMX MIKpOOpraHiamiB, He 34aTHUX A0 iHBa3ii Y BHYTPILLHI OpraHy TENOKPOBHUX TBAPUH).

LLitam nepeciBaetbca oauH pa3 y 6 micsuiB i 36epiraeTscs B nabopaTtopHMx yMOBax Ha TBEPAOMY
6o6oBomy (nonnHosomy) cepegosuLLi npu 4-5 °C.

"eHeTnyHi ocobnumBoCTi WTamy.

Lram B. diazoefficiens IMB B-8108 dinoreHeTnyHo HabnwkeHnun go wramis rpynun USDA 110 (B.
diazoefficiens USDA 110) (romonoria 99,3 % no wmixreHHoMy perioHy 16S-23S pPHK). [llpu
amnnidikauii ginaHkM mikreHHoro cnencepa 16S-23S pPHK HoBoro wtamy yTBOPHETHCA ddparMeHT
po3amipom ~1000 nap Hykneotugie (n.H.). [pu o06pobui uboro dparMeHTy EPMEHTOM
€HAOHYKNeas3o pecTpukuii Mspl reHepyeTbca 5 parmenTiB poamipom 310, 220, 160, 140 Ta 1 10
Mn.H.

Wram B. diazoefficiens IMB B-8108 xapaktepusyeTbCA 30aTHICTIO NpoAyKyBaTWM MNO3aKMiTUHHI
iTOropMOHW, MiABMLLYBaTU piBeHb ikcauil MONEKynspHOro asoTy Ta BpOXawHiCTb coi. CuHTes
iTOropMOHanbHMX PEeYOBUH Ta NPUKNAAN KOHKPETHOIO 3aCTOCYBaHHS LUTaMY.

Mpuknag 1.

Mpn BuBYeHHi 3gaTHocTi wTtamy B. diazoefficiens IMB B-8108 po npoaykyBaHHA
hiTOropMOHanbHNX PEYOBUH MOro KynbTuByBanu B konbax o6'emom 750 mn Ha kavanui (220 06/xB) 3a
Temnepatypu 26-28 °C Ha pigkoMy MNOXWMBHOMY MaHITHO-APIXKAXOBOMY CepedoBULL HACTYMHOro
cknagy (r/n): maHit - 10,0; gpikoxoBuin ekctpakT - 2,0; kanbuito rniokoHat - 1,5; K2HPO4 - 0,5;
MgS0O47H20 - 0,2; NaCl - 0,1; FeClz36H20 - 0,01; pH 7,2. Ak nociBH1A MaTepian BMKOPUCTOBYBanu
KynbTypy B. diazoefficiens y ekcnoHeHuiHin casi pocTty (92-96 roAd.), BUMPOLIEHY Ha LUbOMY X
cepeposwmLui. KinbkicTb mociBHOro MaTepiany ctaHoBuna 5 % o6'eMy cepepgosuLia.

Ons BigaineHHs Giomacu KynbTypanbHy piavHy 6akTepini LueHTpudyryBanu Bnpogosx 20 xB npu
9000 06/xB i Temnepatypi +4 °C. KnituHu 6GakTepin BigMMBanuM Bi4 3anuLLKiB €K30MoniMepis
i3ionoriYHMM po3YMHOM TPUYi, KOXHUI pa3 LeHTpudyryesanu 3a Tux xe ymoB. HagocagoBy piavHy
BMKOPUCTOBYBanu A noganbluunx AOCHigXeHb 3 MEeTOK eKCTpakuii (DiToropMoHanbHMX CMoMykK, a
ocaj KniTuH cycneHgysanu B QUCTUNbOBaHIN BoAi, nNoTiMm Bucywysanu npu 103-105 °C y cywmnnbHin
wadi go noctinHoi Macu. KinbkicTe abcontoTHo cyxoi Giomacu (ACB) wrtamy Bu3Havanu BaroBum
METOLOM.

Mo3akniTUHHI biToropmMoHM BUAINANM i3 cynepHaTaHTy Oynbbo4vkoBUX OakTepin MeTodoM,
onucaHum y [8]. BusHayeHHs KinbKiCHOro BMICTY (DITOFOPMOHIB Y KynbTyparbHill pigvHi npoBoannu
MeToAoM BUcoKoedeKkTUBHOI pignHHOT xpomaTtorpadii (HPLC) Ha pignHHomy xpomarorpaddi Agilent
1200 LC (CLUA) i3 giogHo-maTpuyHuM aetektopom Agilent G 1956 B.

Crangaptamu Oynu cUHTETMYHI diToropmoHn Sigma-Aldrich (HimewuuHa) i Acros Organic
(Benbris): aykcuHu iHgonin-3-outoBa KucnoTa, iHAoOM-3-MacnsHa KucnoTa, iHaon-3-kapbokcunosa
Kncnota, iHaon-3-kapbiHon, iHAoN-3-0UTOBOI KUCNOTK rigpa3ung, iHgon-3-kapbokcanbaeria; LMTOKIHIHW
- 3eaTuH, 3eaTuH-pMbo3ung, KiIHETWH, i30MEeHTEHIN-afeHiH, i30NeHTEeHIN-ageHo3nH pubo3nnboBaHU;
abcumsoBa kucnota; ribepeniHn — Ks, MKa.

Xpomartorpamm oOpaxoByBanu 3a [OMOMOroK nporpamHoro 3abesnedveHHa ChemsStation.
KinbkicTb no3akniTMHHUX PiTOrOPMOHIB po3paxoByBanu B MKr Ha 1 r abcontoTHo cyxoi 6iomacu (ACB)
npoayueHTa.

HPLC aHanisa nokasaB, WO 3a KyNbTUBYBaHHS Y MaHIiTHO-APIXKXKOBOMY cepefoBuui wtam B.
diazoefficiens IMB B-8108 cuHTe3yBaB (piTOropmMoHarnbHi pe4YOBUHW ayKCWHOBOI, LUUTOKIHIHOBOI Ta
ribepeniHoBoi npupoau (tabn. 1).

Y kynbTypaneHin piguHi wrtamy B. diazoefficiens IMB B-8108 ipeHTudikoBaHi Taki iHAOMbHI
cnonyku sk iHgon-3-outoBa kucnota (IOK - disionoriyHo akTMBHUIM Ans pocnuH aykcuH) (1,6 mkr/r
ACB), ingon-3-kapbokcanbgerig (5,4 mkr/r ACB), iHgon-3-kap6okcunoBa kucrnota (6,3 mkr/r ACB) Ta
iHoon-3-ouTtoBoi kucnotu rigpasng (10,0 mkr/r ACB).
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Y cynepHaTaHTi wrtamy B. diazoefficiens IMB B-8108 BusiBneHo 4oTuMpu iTOrOPMOHMU
LUUTOKiIHIHOBOT npupoau: kiHeTuH (1,6 mkr/r ACB), seatuH (0,6 mkr/r ACB), isoneHTeHin-ageHiH (0,7
mkr/r ACB) i isoneHTeHin-ageHo3uH (2,0 mkr/r ACB).

Tabnuuga 1

MpoaykyBaHHA NO3aKkNiTUHHUX hiTOropmoHiB wWtamom B. diazoefficiens IMB B-8108

. KinbkicTb piToropMoHiB, MKr/r abCcoMTHO Cyxoi
DiTOropMoHm 6i
iomacu

AYKCVHW, Yy TOMY YnUChi: 23,3
IHaonin-3-ouToBa Kucnorta 1,6
IHoon-3-kapbiHon -
IHoon-3-macnsHa kucnorta -
IHgon-3-o0UTOBOT KNCNOTU rigpasug 10,0
IHgon-3-kapbokcanbgeria 5,4
IHOon-3-kapbokcunoBa KucnoTa 6,3
LINTOKiHIHW, Yy TOMY Ynchi: 4,9
KiHeTuH 1,6
3eaTuH 0,6
3eatuH-pnbosna -
|3oneHTeHINn-ageHiH 0,7
I3oneHTeHIn-ageHo3nH 2,0
[GepeniHun, y ToMy Ymcni: 495,1
Kz 490,2
K4 49
Abcun3oBa KucnoTa -

MpumiTka. «-» PITOrOPMOHN HE BUSABMNEHO.

BapTo 3a3HauMTK, LIO NPOMOHOBAHWIA LUTAM NPOAYKYBaB 3HAYHY KiNbKICTb GIONOriMHO akTUBHMX
ribepeniHiB, ki BigirpalTs BaknNuBY ponb Yy OpMyBaHHI Ta YHKUIOHYBaHHI cumbiody. VY
KynbTypanbHin piguHi wtamy B. diazoefficiens IMB B-8108 ineHTudikosaHi ribepenosi knucnotn MKz i
K4 (490,2 mkr/r ACB Ta 4,9 mkr/r ACB, BignosigHo).

JocnigKyBaHunm WwWTam He CMHTe3yBaB abCLM30BOi KUCMOTH, Sika € DITOFOPMOHOM-iHTIBITOPOM.

OTxe, NPONOHOBaHWI WTam HOBOro Ansa YkpaiHu sugy B. diazoefficiens IMB B-8108, Ha BigmiHy
Big Bigomux wramis B. japonicum 24108 [4], B. japonicum KH10 [5], B.japonicum 6346 i B.japonicum
M-8 [6], € npoayLEHTOM LUMPOKOro crekTpa iTOropMoHIB-CTUMYNATOPIB: aykcuHie (23,3 mkr/r ACB),
UUTOKIHIHIB (4,9 mMkr/r ACB) Ta ribepeniHiB (495,1 wmkr/r ACB), ski BnnuBaiwoTb Ha npouecu
dopMyBaHHsi Ta PYHKLIOHYBaAHHS CUMBIOTUYHUX CUCTEM, PICT i PO3BUTOK POCHVH, X NPOAYKTUBHICTb.

Mpuknag 2. KoHKypeHTOCNpOMOXHICTb wrtamMy B. diazoefficiens IMB B-8108 Ta BnnuBe iHoKynsuii
COi UMM WTaMOM Ha CUMOIOTMYHI MOKa3HWKW | MPOAYKTUBHICTb POCIMH BMBYanM y MNOJNIbOBUX
ApibHoAainsHKoBUX Aocnigax y rpyHTOBO-KNiMatu4HUX ymosax [lonicca YkpaiHu (gocnigHe none
IHCTUTYTY cinbCcbkorocnogapcbkoi Mikpobionorii Ta arponpomucriooro BupobHuutBa HAAH, M.
YepHiris). Tun rpyHTYy-A€pHOBO-NIA30NMCTUIA. Y [PYHTI HasiBHA YMUCMEHHa MicueBa nonynsuis
cneundivyHnx BynbboukoBux Gaktepint. MNepen NOCiBOM HaCiHHA 06pOBNANM KynbTypanbHOK PigNHOI
gocnigxysaHoro wtamy. IHokynauiHe HaBaHTaxeHHa ctaHoBuio 200-300 TUC. KNITUH Ha 1 HaCiHWHY.
Y KOHTPONbHOMY BapiaHTi HaciHHA 06pobnsanu BOAOriHHOKW BOAOK. Bupowysanu cowo copTty TutaH
(HaciHHa HagaHo |HCTUTYTOM KOpMIB Ta cinbcbkoro rocnopgapctea [loginna HAAH). lMoBTopHicTb
gocnigy YotupukpartHa. lNnowwa o6nikoBoi AinsaHkM 6 M2, Po3MilLeHHs AinstHOK paHZOMi30BaHe.

BcTaHoBMNEHO, WO He3Baxal4yu Ha 3Ha4yHe CNOHTaHHE iH(IKYBaHHA KOPEHIB COT Y KOHTPOMbHOMY
BapiaHTi (23-96 6ynb6o40K/poCnuHy, 3anexHo Big a3 po3BUTKY), MOYMHAKYK i3 ha3m cTebnyBaHHS
i NpoTAroM yciei BereTauii, nponoHoBaHun wtam B. diazoefficiens IMB B-8108 ytBoptoBaB GinbLue
OynbOOYOK, L0 MOXE CBIgYUTM NPO MO0 BUCOKY KOHKYPEHTOCMPOMOXHICTb (Tabn. 2). Y cgasu uBiTiHHSA
Ta HanuBy 606iB 06pobka HaCiHHS COi HOBUM LUTaMOM cripusifia JOCTOBIPHOMY 30iMNbLUEHHIO KiNIbKOCTI
Oynbboyok NpoTun koHTposto Ha 10,4-29,8 % (3anexHo Big asn po3BUTKY).

BaxnvBum nokasHUKOM aKTMBHOCTI cMMBioTMYHOI B3aemogii 6060B0Oi pocnuHu 3 6ynb604KoBUMHK
OakTepigsMun € maca kopeHeBux Oynbboyok. Ak cBigyaTb OTpUMaHI AaHi, Big dasu crebnyBaHHs 00
da3n Hanuey 606iB wTam B. diazoefficiens IMB B-8108 3abe3neunB 36inblieHHS Macy 6ynbbo4ok Ha
17,1-32,1 %.
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Tabnuuga 2

Bnnus iHokynsuii HoBuMm witamom B. diazoefficiens IMB B-8108 Ha cumBioTMYHI NOKa3HUKM COi copTy
TutaH (nonsoBun gocnig, 2024 p.)

KinbkicTb 6ynb6040K, 0A./pocnuHy | Maca 6ynbb0o4oK, r/pocnuHy

BapiaHTtn gocnigy da3su pocty
1 2 3 1 2 3

Bes HOKYIAUIN 23 33+1,30 | 84,1746,91 | 95,50+4,09 | 0,22+0,01 | 0,81£0,04 | 1,29+0,02
(koHTpONb)
IHOKynAuis B.
dlazoefficiens 'Me(’ui; 25,75+2,25 |109,25+5,12|119,25¢3,59| 0,27£0,01 | 1,07£0,05 | 1,51£0,02
3a8BNSAETHCS)

MpumiTtkn: 1 - pasa ctebnyBaHHs, 2 - pasa UBITiHHSA, 3 - pa3a Hanuey 606iB.

Ha dir. 1 - AKTUBHICTb cMMGiIOTMYHOI asoTdikcauii coi copTy TuTaH 3a iHokynsuii wtamom B.
diazoefficiens IMB B-8108 (nonboBwui gocnig, 2024 p.). HIPosy dasi: ctebnyBaHHa (2,05), uBiTiHHA
(4,08), HannBy 606iB (2,82).

Ha dpir. 2. YacTtka wramiB y 6ynbboykax coi 3a iHokynsauii wtamom B. diazoefficiens IMB B-8108
(nonboswui gocnig, 2024 p., H - ingekc pisHomaHiTTa LLeHHoHa).

HitporeHasHa akTuMBHiCTb ©OynbbOYOK, YTBOPEHUX MPEeACTaBHMKaAMW ['PYHTOBOI  nonynsauil
Opagipn3obin, 6yna goctaTHbO Bucokow (14,69-24,25 mkr N Ha poOCnUHY 3a roguvHy) MpPOTArom
BereTauii pocnuH (cpir. 1). Monpu ue, wram B. diazoefficiens IMB B-8108 cnpusie doopMyBaHH0
HaMaKTUBHILLNX CUMBIOTMYHUX CUCTEM, OOCTOBIPHO 36iNMbLUYHOYM LIEW NOKA3HMK MPOTM KOHTPOIO Ha
38,4-7,1 % (3anexHo Big ha3n po3BuTKy).

Cnig 3a3HauMT, WO edeKTMBHICTb LWTamiB OynbOo4koBUX OGaKTepin NOTEHUiNHUX GioareHTiB
MIKpOOHUX MpenapartiB, 3HA4YHOK MIpPOH 3aneXuTb Big X KOHKYPEHTOCMNPOMOXHOCTI Ta 34aTHOCTI
3aMMaTyn CBOIK €KOMOriYHY HiLlly.

CeponoriyHuin aHanis kopeHeBnx 6ynbb0OYOK Y KOHTPONbHOMY BapiaHTi (dir. 2) nokasas, WO OO
ckragy rpyHToBOI nonynsuii pu3obin coi BxogaTb baktepii ABox Buais: B.japonicum (ceporpynn HR
(42 % 6ynbboyok), 46 (17 %) i KB11 (12 %)) i B. ottawaense (ceporpyna KC23 (8 % 6ynbbo4ok)). ¥
13 % 6ynbboyok igeHTudikoBaHi pn3obii ogpasdy gsox ceporpyn - KB11 i HR (Buag B. japonicum).
YacTka B 6ynbboykax coi 6akTepin, ski He BigHeceHi 4o BigoMux ceporpyn (iHwi), ctaHoBuna 8 %.

HoBun wram-iHokynaHT B. diazoefficiens IMB B-8108 (ceporpyna B11) BuaBuBcs
KOHKYPEHTOCNPOMOXHUM, BiH MPWKMBABCHA Y KOPEHEBI 30HI POCNWH Ha (POHI YNCNEHHOI reTeporeHHoi
nonynsuii  cneundiuHnx 6GakTepin, ytsopiooun 21 % Bynb6o4ok. Moro NPOHWKHEHHS Yy KOpeHi
CYMpOBOPKYBANOCh iCTOTHUM 3MEHLUEHHAM YacTkn y Oynbboukax micuesBux Gaktepin B. japonicum
ceporpynu HR (3 42 % po 17 %), bakTepin He BigHeceHWX Ao Bigomux ceporpyn (rpyna "iHwi") (3 8 %
80 4 %), a TakoX 3MeHLyBanacbh KinbkicTb Oynbbo4ok, yTBOpeHux ABoma wTtamamu B. japonicum
KB11+HR (3 13% pno 4 %). Pasom i3 Tum, BigmiyeHO 30inblieHHs Yy Oynbboykax 4acTku
npeactasHukiB ceporpynu 46 (3 17 % po 21 %) i KB11 (3 12 % go 25 %).

Baranowm, iHokynsuia coi wtamom B. diazoefficiens IMB B-8108 cnpusna dopmyBaHH0
36anaHcoBaHMX CUMMBIOTUYHMX CUCTEM, B SKMX HEe CMOCTepiranocs pi3koro AOMiHYBaHHS OKPeMuXx
wramis. [Mpo ue cCBiAYUTb NIABULLEHHS 3HA4YeHHs iHaekcy pisHomaHiTTs LWeHHoHa 3 1,60 vy
KOHTPOMbHOMY BapiaHTi 40 1,77 - y BapiaHTi 3 iIHOKynsLi€to.

AHani3 ypoxarHux JaHuX col 3a Ba pPOKM MokKasas, Lo WTaM-iHoKynaHT B. diazoefficiens IMB B-
8108 no3anTMBHO BMN/MBaAB Ha HACIHHEBY NPOOYKTUBHICTL coi (Tabn. 3). Ha doHi YucneHHnx nonynsauin
Opapfipn3obini BiH cnpuaB 36inNbLUEHHIO YpOXaNHOCTI coi copTy TuTaH Ha 17,5-19,6 % (3anexHo Big
POKY OoCrigKeHb) NOPIBHAHO 3 KOHTPONEM.
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Tabnuuga 3

YpoxanHicTb coi copTy TutaH 3a iHokynauii wtamom B. diazoefficiens IMB B-8108 (nonboBi gocnigu,
2023-2024 pp.)

YpoxaiHicTb, T/ra KOI-II-‘I)TM%IE-II-Oﬂ(g/O
BapiaHTun gocnigy cepenne 3a P ’
2023 2024 ben
Ba POKM
Be3 iHokynsuii (KOHTpOrb) 4,16 3,62 3,89 -
IHokynsiuia B. diazoefficiens IMB B- 4.89 433 461 18,5
8108 (wo 3aaBnseTbCA)
HIPos 0,38 0,37

Takum 4MHOM, 3a pesynbTaTaMu MNONbOBMX OOCAIAIB HOBUIA KOHKYPEHTOCMPOMOXHUIW wWTam B.
diazoefficiens IMB B-8108 3abe3neunB GopMyBaHHSI akTUBHUX CUMOIOTUYHUX CUCTEM Ta CMpuUsB
cTabinbHOMY 30inbLUEHHIO BPOXaWHOCTI coi copTy TutaH Ha 18,5 % (y cepegHbOMY 3a ABa poKu).

Mpuknag 3. EdeKTMBHICTb iHOKYNSAUIT coi MikpoOHMM npenapaTtoM Pu3orymiHom Ha OCHOBI LUTaMy
B. diazoefficiens IMB B-8108 nepesipsnu y BUpoBbHMYOMY Jocnifi B 'PyHTOBO-KNIMaTUYHNX YMOBaXx
ueHTpanbHoro Jlicocteny YkpaiHu (gocnigHe none IHCTUTYTY KOPMIB Ta CinbCbKOro rocnogapcrea
Moaginna HAAH, m. BiHHMuS). Tun rpyHTY - cipum nicoBui. Y rpyHTi HasdBHa 4ucrneHHa micuesa
nonynsuis pu3obin coi. Nepea nociBoM HaciHHA 06pobnanu GionpenapaTtom y po3paxyHKy 2 kr Ha 1 T
HaciHHga (iHOKynsAuiMHe HaBaHTaxeHHsA - 200-300 Tuc. kniTMH Ha 1 HaciHuHy). BupobHuumin gocnig
nposoaunu y 2024 p., BUkopucToByBanu coto copTiB Kobyko Ta TutaH.

Tak, iHokynsiuis HaciHHS coi copTy Kobyko PusorymiHom Ha ocHoBi HoBoro witamy B. diazoefficiens
IMB B-8108 3abeaneumna ¢opMyBaHHS BpoxalHoOCTi Ha piBHi 3,45 T/ra, wo Ha 0,30 T/ra (9,5 %)
Oinblwe, HiX y koHTponi 6e3 06pobku (Tabn. 4). 3a BukopucTaHHsA Pu3orymiHy Ha coi copTy TuTaH
BigMi4YeHOo Aelo GinbLniA NpUpIcT ypoxkanHocTi 3epHa - 0,34 T/ra abo 10,5 %.

Tabnuusa 4

Bnnus PusorymiHy Ha ocHosi wtamy B. diazoefficiens IMB B-8108 Ha ypoxainHiCTb 3epHa COi pisHUX
copTis (BMpoBHMYi ymoBm (60 ra), IKCITT HAAH)

YpoxanHicTtb, T/ra [pupicT 4O KOHTPOSI,
Copr coi Bes iHokynsauji PU3OryMiH Tra %
(kOHTpOIb)
Kobyko 3,15 3,45 0,30 9,5
TutaH 3,22 3,56 0,34 10,5

Omxe, Ons OTpMMaHHS CcTabinNbHO BWCOKMX BPOXAiB COi  Pi3HUX COPTIB 3anpornoHOBaHO
BMKOPUCTOBYBATU ans nepennociBHol iHOKynAvuji HaCiHHSA BUCOKOEhEKTUBHUI i
KOHKYPEHTOCMNPOMOXHUIA WwTam BynbbodvkoBux Oaktepii B. diazoefficiens IMB B-8108. LWTtam c
NPOAYLIEHTOM LLUMPOKOro CrneKkTpa PiTOrOpMOHIB-CTUMYNSTOPIB: ayKCWHIB, LIMTOKIHIHIB Ta ribepeniHis,
AIKi aKTMBHO BNIIMBAIOTb Ha NpouecH iHilialii 0ynb6o04KkoyTBOPEeHHS Ta hYHKLIOHYBaHHA CUMBIOTUYHNX
CUCTEM, PICT i PO3BUTOK POCIMH, iIX MPOAYKTUBHICTb.
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®OPMYIA KOPUCHOI MOJENI

Cnoci6 nigBuLLEHHA BPOXaWHOCTI COi, SKUA BiOPI3HAETBCA TUM, WO nepes NOCIBOM HaCiHHA
iHOKYIIOIOTb  BUCOKOEMEKTUBHMM | KOHKYPEHTOCMPOMOXHMM LTaMoM Oynbbo4ykoBux OGakTtepin
Bradyrhizobium diazoefficiens IMB B-8108 - npoayueHTOM iTOrOpMOHaneHUX pPEeYvYoBUH, i3
po3paxyHky 200-300 Tuc. knitTuH Ha 1 HaciHWHy, genoHoBaHuM Yy [enosutapii MikpoopraHiamis
IHcTUTYTY MikpoGionorii i Bipyconorii HAH Ykpainu 3a peecTtpauinHum Homepom B-8108.
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