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YV cmammi euceimneno snauenHs coi K OOHIEL 3 20JI0BHUX CLIbCLKO2OCNOOAPCLKUX KYIbIYD
01 dHcumme3sabesnedents CycniibCmea NpoooBOIbCMBOM. 3a2dNbHOBIOOMO, WO 3d OCMAHHIL
nepioo 01 bazamvox c8imMmosux azpapiis, 30kpema YKpaiHu, OCHOBHOW0 BUCOKOMAPHCUHATILHONO
KYIbMyporo € COs. 3ayikasneHicmos yi€lo KyIbmypow He nepecmac 3pocmamu, OCKIIbKU
BIOKPUBAIOMbCSL HOBI MOJNCIUBOCMI OJIA il peanizayii 3a KOPOOHOM, i 0COOIUBO Ye CMOCYEMbCSL
maxoi Kpainu-cieanma ax Kumaii — natlbineuioeo imnopmepa coi y ceimi. Boano nioiopanuii copm
cmanosums nonad 50% ycnixy y eupobnuymei. Basxciuso eusHauumu ma cmeopumu OnmuMaibHi
YMO8U 05 peanizayii NOMeHyiuHoi azomeikcyionoi aKkmueHOCmi COi KOJCHO20 COpMOmuny y
KOHKDEMHUX [PYHMOBO-KAIMAMUYHUX YMOBAX.

Hayxosysamu 6xazano, wo 20106HUMU NPUYUHAMU, AKI 3HAYHO OOMENHCYIOMb CUMOIOMUYHY
Qixcayiro Ons Hawux ymMos ye GIOHOCHO NOCYWIUBIWI YMOBU KYIbMUBYEAHHS COI, 0COOIUBO 8
ymoeax pizkux 3min Kiimamy. IIpome oonouachno 3asmwauarome, wo cmapmosi HOPMU A30MHUX
000pus + cumbiomuyro Gikcosanuil azomy, MONICYMb HIBEIOBAMU UL YACMUHY 610 nompeou
pociun coi 01 opmyeanus ypooicaio Ha pieni Ha pieni 4,0 m/ea. B ammocghepromy nosimpi
micmumbcs oausbko 76% azomy 6 ghopmi 2azy N, neoocmynno2o 0ns dcuenents pociut. Ilpome
3a605KU YHIKATbHIN 30amHocmi 606068ux ¢hopmyseamu cumbiomuuni 6iOHOCUHU 3 bakmepiamu pooy
Bradyrhizobium i Rhizobium eaz N2 xoneepmyemuvcs 6 amoHiliny Gopmy azomy, npuoamwy O
BUKOpUCMAaHHS pociuHamu. Lla e3aemo-0ia 8i0bysaemuvcs 8 6ya1b00uKax, 0e Micmamscsi 6i0N08IOHI
bakmepii. 3a ecmanosieHumu oanumu, 00 70% 3a2an1bHO20 CRONCUBAHHI A30MY COSL OMPUMYE 3d
PaxyHox 6ionoeiynoi gikcayii tioeo 3 nogimpsi 3a805Ku cumoiosy 3 6y1b004UK08UMU DAKMePIAMU.

Ha ocnosi nposedenoco ananizy naykosux nyonikayit no cumOiomuyHiu npooyKmueHoCmi
nocigie coi 6 Yxpaini ma ceimi HagedeHo NOKA3HUKU Oion02iunoi ixcayii nocisamu coi 8 po3pizi
OCHOBHUX KPAiH BUPOOHUKIE COi ma 0068e0eHO BaNCIUBICMb BUPOWY8aHHA Ccoi 6 YKpaiui.
ITiomeepoowceno, wo 6 YKpaini cos € 8axcaugor0 cmpameiyHow Kyibmyporo, AKd 6NAUAE HA
cmabinizayiro 3emiepoocmea, niOBUWEHHS POOIHOCMI mMa 3anacié aszomy IPYHmMY, JNIiKeidye
Odeiyum Oinka ma 0onomazae  po38 sa3anHi npoo008oIbYOI npodemu. 30i1buleHHs 8108020 300Dy
coi’ 8i0Oysaemvbcsi He MINbKU 3a PAXYHOK POWUPEHHS NI0OW NOCIBY, a U 3A80AKU NIOBUWEHHIO il
gpodrcatinocmi. [lna nioguweHns eghekmusHocmi 6upoOHUYmMea yiei Kyromypu 3anponoHo8amo
8NPOBAOUMU  KOMNIEKC [HHOBAYIUHUX pileHb Ha PI3HUX Ccmaodiax UupoOHUYmMeda, a makKo;iC
BUKOPUCTNOBYBAMU HOGI, NPOOYKMUBHI copmu. Y 6azambox nyonikayisx agmopu Ha2oi0uyioms, Wo
30-35 % ycnixy nio uac eupowysamHs coOi 3anexncumv 6i0 NPasUIbHO2O0 6UOOpPY copmy ma
ONMUMATLHO NIOIOPAHUX MEXHOLOSTUHUX NPULIOMIE BUPOUYBAHHS YIET KYIbMYPU.

Knrwwuosi cnosa. cos, copm, azomeixcayis, Oyrvboukosi oOaxmepii, cumbiomuuHa
NPOOYKMUBHICIb, IHOKYIAYISA.

Taon. 1. Puc. 1. Jlim. 22.

IocranoBka mnpodjemu. Cos sgK a30THIKCyrO4a KyJdbTypa MOTpedye
ONITHUMI3AIll] CHCTEMH KHUBJICHHS, a 1€ BIJAMOBIIHO CTBOPEHHSI CIIPUSATIMBUX YMOB IS
MIPOXOJIXKEHHS MpoIieciB ¢ikcallii 3 MOBITPS a30Ty, MPOXOHKEHHS (DOTOCUHTETUUHHUX
MIPOIIECIB, SIK1 3aJIeKaTh BiJl KIIBKOCTI Y IPYHTI IOCTYITHUX €JIEMEHTIB KUBJICHH [1].
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['onoBHUM acnekToM MIABUIIEHHS YypOKallHOCTI C€Oi € BUKOPHUCTaHHS
MOKUBHOTO TPYHTOBOT'O MOTEHLIANy, 32 YMOBH ONTHUMAJIBLHOTO MiA00PY COPTIB COi
BpPaxoOBYIOUH YMOBH HAaBKOJIMIIHBOTO cepenoBuiia. Cepen 0ararbox IHIIUX KYJIbTYp
COsI BUPI3HSETHCS CIIeM(IKOI0 KUBJICHHS, BOHA ORIy 3a 1HIII KyJIbTYpPH MOTpeOye
Ha (OpPMYBAaHHS BpOXKAIO KUIBKICTh MMOKUBHUX PEYOBHH, BIIPI3HSIETHCS TaKOX
HEPIBHOMIPHICTIO CIHOXKMBaHHS €JIEMEHTIB JKUBJCHHS 10 (a3zax MpOTIAroM
BETETAIIHHOTO TIepioay, KpiM TOTO MOXKE BHKOPHUCTOBYBaTH 13 IPyHTY (ocdop i
Kallil y BaXXKOPO3UYMHHHUX CIIOJyKax Ta pPEyTHII3yBaTW iX 3amacu Bija cTeben 1o
HACIHHS 1 CITIOKMBATH MPOTITOM TPUBAJIOTO TMEpioly Ha BiIacHI moTpedu. Bimomo, mo
BCl (iziosoriydal Ta OI10XIMIYHI MPOLECH MPOTIKAIOTh 3HAYHO CHEpPTriiHINIEe B
pocCiMHaxX, sIKi BITHOCHO Kpalie 3a0e3nedueH1 MpoAyKTHBHOK BOJIOToro [1].

[lepmr 3a Bce, moTpeba coi B €Jl€MEHTax >KUBIEHHS, OKPECIIOEThCA came
010JIOTITYHUMH OCOOJIMBOCTSIMU IIi€1 KYJbTYpHU. | SK 3a3HA4aIOCh BHUIIE, MPOTITOM
BEreTalifHOrO TepioAy, COs TOXKHBHI PEYOBHHU 3aCBOIOE  HEPIBHOMIPHO,
HaWIHTEHCHUBHIIIE y Mepioj TOYaTKy IBITIHHSI-TIOYATKy HanuBy HaciHHsA — N 57-61
%, P 60-67 %, K 65-75 %.

B yMmoBax chOrojeHHs BIJCOTOK B a30THOMY OalaHCi POCIMHHHIITBA
010JI0TTYHOTO a30Ty 3HAXOAMTHCS Ha JIOCUTh HU3bKOMY PIBHI Ta CTAHOBUTH Y MEXax
4-6 %. Ane 3a ymoBH (OpMYyBaHHS CIPUITIUBUX YMOB JUIsl CUMO103y OyJIb00YKOBUX
OakTepiii BoHa MOXKe 3pocTH 10 35 % [2].

B Vxkpaini Ha cborojgHi Ha OCHOBI OyJIbOOYKOBUX OakTepiii CTBOPEHO Ta
anmpoOoBaHO  psAx  OIOTEXHOJIOTIYHMX  MpemnapariB.  YCHIITHO  po3po0JeHi,
YAOCKOHAJIEHI Ta BIPOBAIKEHI y arpOBHUPOOHUIITBO HOBITHI B YKpaiHi cydacHi
TEXHOJIOT1i BUPOILYBAaHHA COi, K1 IepeAdadatoTh NEPEANOCIBHY IHOKYIIALII0 HACIHHS
AKTUBHUMHU IITaMaMU OyJIbOOUYKOBHX OAaKTEPii, 10 AOOpE 3HAH1 HA PUHKY Ta MOMIX
arpapiiB sk OloakTuBHI mpenapatu Hitparin, Puzorpodin, Puzoaktus, Puzobodir,
Pusorymin, Azotodit, Azopxic, Exorpany Ta iHii. BUBYEHHS BIUTMBY 1HOKYJISLIL Ta
MiHEpAJIbHUX JTOOPUB HAa MPOIYKTUBHICTH COi J1aJI0 MOXKJIMBICTh HAYKOBISIM JIATH
BHUCHOBKY, 110 MpPaBWJIbHA CHUCTEMa YJOOPEHHS COi JIMIE MiJACHIIE CUMOIOTHYHY
¢dikcamito a30Ty Ta € TPIOPUTETHUM 3aXOJOM 3aIlyYCHHsS IHOTO HAWOLIBII
Ne(dIIUTHOTO €JIEMEHTa XHUBJICHHS POCIUWH B OloJIoTiyHHM KpyrooOir. baratbma
EKCIIEpUMEHTaMU HayKOBIIB JIOBE/ICHO, 1110 iX BHECEHHS 3a BUPOILYBaHHS 0000BUX
KyJbTYp 3a0e3rnedye 3pocTaHHsl 300py MPOTEiHy, MiABUIIEHHS CTIHKOCTI POCIHH 10
XBOpOO, Crpus€e MiIBUIIEHHIO ypoxkaitHocTi 3eneHoi macu Ha 50,0-54,0 %, 3epHa —
Ha 11,0-40,0 %, Ta cpusie popmMyBaHHIO aKTUBHOTO CUMOIOTHYHOTO arapary.

AHaJi3 ocTaHHIX HAYKOBHX IyOJikauii i qociigkenb. MinepanbHi 100puBa
BiJIITPalOTh TOJIOBHY POJIb PU BHUPOIIYBaHHI yCiX CIIBCHKOTOCTIOAAPCHKUX KYIBTYP.
Ane xkoeimieHT BUKOPUCTaHHS POCIWHOI TOOPWB OBOJI HU3BKUH CTAaHOBUTH Ha
piBai He Oimbme 40-50%. YacTuHa e€IEMEHTIB JKUBJICHHS BHBITPIOETHCS,
BUMUBAETHCS Ta BUHOCUTHCS 3 IPYHTY, a Ti IO 3aJUIIAIOTHCS CTAHOBIATH 3HAYHY
HEOE3MeKy IS 37I0pPOB’S JIIOAVMHU Ta € 3arpo30i0 IS €KOJIOTii. YCi I HeTOJIKU
BUKOPUCTAHHS XIMIYHUX a30THUX JOOPUB CIIOHYKAIOTh O BHECEHHS KOPEKTUBIB MIPU
dbopMyBaHHI TEXHOJOTii BHUpoIyBaHHS coi. bionoriuna azotdikcaliis € HaJIHHIM
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METOJOM JUId  30aradeHHs pPOCIMH a30TOM, SIKMH HE BIJIMBA€E HAa HABKOJIUILIHE
cepenoBuile. Takuil crocid 103BOJI€ 3HAYHO 3MEHIIUTH BUTPATH CUPOBUHM 1 €HEPTii
Ha BUPOOHUIITBO a30THUX JOOPHB, 3HU3UTH TEXHOTCHHE HABAaHTAKEHHS HA €KOJIOTIIO
1 EHEpProBUTPATH Ha CUIBTOCHIPOAYKIIiIO. B10JIOT1YHUI a30T MIMPOKO 3aCTOCOBYETHCS
B OpPraHiuHOMY 3eMJIEpOOCTBi, J€ BiH € 0e33alepeyHrM MOCTaYaJIbHUKOM a30Ty Ta
CTaOLIIbHUM JIXKEPESIOM peHTa0eIbHUX YpOKaiB.

[Mutannsmu ¢ikcarii a30Ty y MociBax coi 3aliMajiCh Ta MPUCBATHIA CBOI
JOCTIKEHHST Taki HaykoBIll, sk 3abomotamit .M., Hixyp 1.M., lluranceka O.I.,
[Tannupesa I'. B. BoHU BHECIIM CBiil BHECOK Yy BHUPIIIEHHS MPIOPUTETHUX 3aB/IaHb, 1
HIOPIYHO BKa3yBajd Ha I1X aKTyaJbHICTh, 100 PYyXaTUCh 3 ypaxXyBaHHSM HOBUX
CBITOBHUX 1 HAIlIOHAJIBHUX TEHJICHIIIN MpU KYJIbTUBYBAaHHI II€1 KYJIbTYpH B YKpaiHi.

[3].

3 orJisiay Ha BUCOKI I[IHM Ha Ta3 1 3aCTapily TEXHOJOTI0 BUPOOHHUIITBA a30THUX
noOpuB B VYkpaiHi OiojioriuHa a3oTdikcalliss Mae Beluke 3HadeHHs. [Ipote
HE3BaXXal0UM Ha 4YMMally KUIbKICTh IUTIOCIB, Ol0JIOTi4uHA a3oTdikcaliss Mae psf
aCIeKTIB, $IKI MOXYTb OOMEXKHUTH €(QEKTUBHICTh LbOro Merony. CkaxiMo, s
KOXKHOT OKPEMO ClIbCHKOTOCTIOAAPCHKOT KYJIBTYpU MarOTh OyTH PO3pOOJICHI CBO1
iHOKyssHTH. OJIWUH 13 HEAOJIKIB, TOYHE JOTPUMAHHS CIIIBBIIHOIICHHS CYyCIHEH311
HACIHHS 1 poO0YOro PO34YHMHY; HE MEHII BaXJIMBUM (aKTOPOM € TIOTOAHI YMOBH, SIKi
TEX MaOTh BILJIMB Ha BUKOPUCTAHHS CUMOIOTHYHUX cucTeM. OTxe, 00poOKa HaCIHHS
THOKYJISSHTaMHU, 11€ Tpolnec 1H()IKyBaHHS HACIHHS, SIKUM Y POCIUHI IHTEHCU]IKYE yCi
3aXHUCHI cucTtemu [4].

Halikpami ymMoBH 111 popMyBaHHs Ha POCIMHAX coi OyJIb00YOK - TeMIiepaTypa
Ha piBHI 10-24 rtpamyca 1 mokazHuk pH B mexax 5,5-6,5. 3a ymMOB 3HM)KEHHS
TEMIIEpaTypy Ta 3MIHM MOKa3HUKA piBHA pH Oynb00ukM OynyTh YTBOPIOBATHCSH, alie
npotiec azotrdikcarii He BiTOyBaTUMETHCS.

[Tindbip 1HOKyJsIHTAa Ui CcOi TPOBOAMTHCA IMUIAXOM JOCHIKEHHS Ta
CHIBCTaBJCHHS TMOKAa3HHWKIB, SKI Ha BHCOKOMY 3a0e3nedyioTb e(eKTHBHICTD
IPOXOJKEHHs Tpoliecy a3zoTdikcarii. CuMOi0THYHA MPOAYKTUBHICTh CO1 3aJI€KHUThH
BiJI HAsBHOCTI y Oynb004YKOBHX OakTepidi crmerudikd 10 POCIMHHU-TOCIOAaps, ix
KOHKYPEHTO3JaTHICTh 1 BIPYJEHTHICTh, a30T(IKCyloUa aKTUBHICTh 1 €()EeKTHUBHICTh
B3a€EMOJIIi 3 pI3HUMHU TIOpUIaMH TIEBHOI POCIHUHU. 3aJekKUTh CHUMOIOTHYHA
azordikcarliss 1 Big TepMmiHy 30epiraHHs mpemnapary. Jlo mpukiamy, B ymMoOBax
CTEepPUJIBHICTh OyJIHOOUYKOBI OakTepii MOXKYTh pocTU. IIpu HOCATHEHHI MaKCUMaIbHOT
KOHIIEHTpaIlli O0akTepii TMHYTh, BUAUIAIOYM MPU LIbOMY TOKCHMHHU, a TIpemnapatd 3
TEepMiHOM 30epiranHs BiJ 1 poKy CTalOTh MEHII aKTUBHUMH [5].

EdextuBHa a3oTdikcaliiss MOKIUBA TIJIBKU MIPH BUKOPUCTAHHI CUCTEMH 3aXUCTY
KYJBTYP BiI XBOPOO 1 IIKITHUKIB, 3HAUHA YACTHHA SKUX NEPEIAETHCS Yepe3 HACIHHS 1
rpyHT. ToMy mepeamnociBHE MPOTPYIOBAHHS HACIHHS € EKOJIOT1YHO JOLUIBHUM 1
€KOHOMIYHO BUTIAHUM. JloJaBaHHS 1HCEKTHIMAIB 1 (PYHTIIUIIB 3a0e3leyye 3aXHCT
HACiHHS 1 MPOPOCTKIB BiJ XBOpoO 1 MIKiAHUKIB. [IpoTpyroBaHHS Mae BIANOBITATH
TaKUM BUMOTaM: MaTH BHCOKY O010JIOT14HY €()EeKTHBHICTh, HEOOXITHO 3a0€3MeUuTH
pIBHOMIpHE IOKPHTTS; MOBUHHO HE 3HMU)KYBATH MOCIBHHUX SIKOCTEH HaciHHA [2].
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OnHuM 13 TIPIOPUTETHUX 3aBllaHb IIPH BUPOIIYBaHHI COi € TMPOJIOHTAIlisd
cUMOI0THYHOI (ikcallli a30Ty y ApYrid moJioBUHI Bererarlii. BueceHHs QyHrinumis,
0COOJIMBO SIKI MarOTh SCKPAaBO BHUpPakeH1 (i3100TiuHI e(peKTH Ta 3aCTOCYBAHHS
M03aKOPEHEBUX MIKUBICHb KapOaMiOM JO3BOJIAIOTH MIATpUMATH (OTOCHUHTE3 Ha
J0CTaTHBO BUCOKOMY piBHI. [Ipu 11boMy, GyHTIIKIN 3aXUIIAIOTH JINCTOBY MMOBEPXHIO
B1Jl XBOPOO, a X MOE€THAHHS 3 aMITHUM a30TOM II1JIBUIILYE KOHIIEHTPAIII0 XJI0podiry,
110 3a0e3Meuy€e HaIXOKEHHS aCUMUISTHTIB HE TUTHKH 10 HACIHUHHM, a ¥ 10 KOPEHEBO1
cucTteMu. Y pe3yiabTaTi POCIWHU COI JOBIIMKA MEpioa MiATPUMYIOTH CHUMOI03 3
Oyb00YKOBUMH OaKTEpisIMU 1 HE a0OPTYIOThH iX JI0 3aBEpIlEHHS HAJIUBY HACIHHS. Y
pe3ynbTaTi MaeEMO Kpaule 3a0e3leyeHHs a30TOM Yy HalOUIbIl KPUTUYHUN TEepioj
BereTanli, mo copusie (OopMyBaHHS BUIIOI YpOXKAWHOCTI COi Ta MiJBUILYE BMICT
Oinka Ta ouii [5] .

OTxe mporec 1HOKYJIALIT BaKJIUBUHM IS MIATPUMKHA a30Ty B POCIMHI, IO
MPU3BOJUTH J10 3HAYHOIO 301IbIIEHHS BpoxkaitHocTi. OcoOauBO, MPU BUPOITYBAHHI
CO1 Ha HOBOMY MiCIIi, TOTPIOHO 0OOB’SI3KOBO MPOBOJIUTU THOKYJISILIIIO JIJIS 3aCEICHHS
MikpodII0pH TaHOTO TOJIA OyIEO00UYKOBUMHU OAKTEPISIMU BiIMOBITHOTO ITaMy.

[TinGip Xopomoro Ta SKICHOTO I1HOKYJISSHTA Ma€ Ba)XJIMBE 3HAUCHHSA, aJlkKe
3a0e3MeuyloTh HaKpaIuil po3mo/iia 1 BUKHUBAHICTh OAKTEpil Ha 1HOKYJIHOBAHOMY
HAClHHI, MaKCHUMI3yro4Hu O1oJoTiuHy ikcaiio a3oTy. Arpapii NMOBHHHI YBa)KHO
JOTPUMYBATUCA TEXHIYHMX DPEKOMEHAIllM, 3a3HaYE€HUX HAa KOXKHOMY MPOJIYKTI Ta
30CepeIKyBaTUCS HA METOUII TTPOBEICHHS 1HOKYJISIIIT.

AmHati3z Ta OIliHKa JTepaTypHHUX HAYKOBHX JDKEpel, K BiTuu3HsAHUX[1-5], Tak i
3akopoHHUX [17-22] myOmikamiii 3BepTae yBary Ha 3HAUYUMICTh JIOCHIIKYBaHOI
KyJbTYpH Hacammepea — O10J0T14HI OCOOJMBOCTI, COPTH, PEaKiit0 Ha OIOTUYHI Ta
a010TUYHI YUHHUKH, OCOOTUBOCTI (POPMYBAHHS CUMOIOTUYHOT IPOJYKTUBHOCTI .

Marepianu Ta MeTOIH JOCTIIKEHb. Hanmcanus myOJiKarii
CYIIPOBO/I)KYBAJIOCh aHANI30M Ta OIIHKOI OCIIPKEHb MO KUIBKOCTI (PIKCOBAHOTO
a30Ty pOCIMHAMH COi B YKpaiHi Ta CBITI, 3aCTOCOBYBAJIMCS METOJIM MATE€MaTUYHOI
CTATUCTUKH, KOPEJSIIHHOIO aHaji3y, JJIsS MPOTHO3YBaHHS MalOyTHIX MOKa3HHUKIB.
JlocmipkeHHsT MPOBOAMIIOCS  3T1IHO 32 BUKOPUCTAHHA METOJIMKM HAYKOBUX
JOCIIKEHb B arpoHOMii. ABTOpP BUKOPHUCTOBYBAB MaTepiajid BIACHUX JIOCIIIJIKEHb,
JlaH1 HAYKOBUX BUJAHb Ta MOKA3HUKH JIEP)KABHUX CTATUCTUYHUX MaTepialiB [6]

Buknan ocHoBHOro Mmarepiany. Y mnepury yepry (QopMyBaHHS MOTYXKHOTO
CUMOIOTUYHOIO amapaTy coi 3aJeXHTh B €(EKTUBHOI B3a€EMOIIi COpPTy Ta
CUMOI0TPOHOTO MIKPOOPraHi3My B KOHKPETHMX TIPYHTOBHX 30HAaX Ta YMOBax
BUPOIIYBaHHS, aje JOBEJICHO, 110 Ha HOro 1HTEHCHBHICTH CUMOIOTUYHOTO amapary
coi MOXHAa YMHUTH TEBHUHN BIUIMB 32 PaxXyHOK 3aCTOCYBaHHS OKPEMHX EJIEMEHTIB
TEXHOJIOT1] BUPOIyBaHHs IIi€l KynbTypu. Hacammepen, ciogu BigHOCATH, 0OpOOKY
coi OakTepiaJIbHUMHU MpernapaTamMH, BIIMIHHOCTSIMH HOPM MiHEpajJbHUX JOOPHB Ta
CHOCO0IB 3aCTOCYBaHHS PI3HOMAHITHUX MIKpOJOOPUB, BUKOPUCTAHHS CTUMYJISITOPIB
pocty pociuH Touo. ChOTOICHHS arpapHOi HayKH HE MOXKE 3a0€3MeYUTH BUUEPIIHY
BIIMOBIJIb CTOCOBHO BHKOPUCTAHHS a30THHX JOOpHUB Ta 0cCOoOJMBO mij 000O0BI
KyJIbTypHu. JlesKl HayKOBII 3BEPTAIOTh YBary Ta peKOMEHYIOTh BHECEHHSI BUCOKUX
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7103 a30THUX JTOOpPUB, JJIsl TOTO, 00 OTPUMYBATH CTaOlIbLHO BUCOKI BpOkai HaBITh
HE3BaYKAIOUM Ha Moro 0e3mocepe/iHiil BIUIMB Ha PO3BUTOK CUMOIOTHYHOTO arapary,
IPOTE € PSA TOCIITHUKIB Ta HAYKOBIIIB, SIK1 CTBEPKYIOTb PO JOLULIBHICTH BHECCHHS
HEBEJIMKUX «CTapTOBUX» J103 a30THUX 100puB came 10 30 kr/ra [8].

[lopsn 3 a30THUM KHUBJICHHSM 3HAa4YHYy POJb Biairpae i QochopHe KUBICHHS
0000BHX POCIUH ISl MPOXOJKEHHSI CUMOIOTUYHOI a30Tdikcalii y pociInHax coi.
30kpeMa BiJIOMO, 110 TPU HU3BKOMY MOKAa3HUKY 3abe3nedeHHs IpyHTy (ocdopom,
OakTepil He 37aTHI MPOHUKATH y KOPEHI POCIWH 1 TMM Ouibiie HE (GOPMYIOTH Ha
KopeHsx Oynp0o4ok [9].

VHIKaNbHICTIO €Oi € O010JIOrivHI 0COONMBOCTI, SIKI poONATH Ime il
MPUBAOIMBIIIOIO /JI1 BUKOPUCTAHHS B 0aratbOX cHcTeMax 3emiiepoOcTBa. Y TOMY
yucial eQEeKTUBHICTh O10J0riyHOi a3oTdikcaiiss B pe3yibTaTi Al OakTepiid 3
Bradyrhizobium na xopeneBux OynpOoukax coi. Came 3aBISKH YOMY COS MOXKE
3aJI0BOJIBHUTH BJIACHI MOTPEOU y a30Ti, 110 A€ 3MOry Ha 3HAYHOMY PiBHI 3aMIHUTH
MIJDKUBJICHHST MiHEpaJbHUMU J1oOpuBaMu. YacTka (iKCOBaHOTO a3oTy Bapitoe
3aJIEXKHO B1J] KJIIIMAaTUYHUX YMOB MPOTSITOM BEreTaIliiHOTO Nepioly, IPYHTOBUX YMOB,
3aCTOCOBAHO1 TEXHOJIOT1i BUPOIIYBAaHHS Ta COPTOBHX OCOOJIMBOCTEH i€l KyIbTYpH.
MiK 4YacTKOIO a30Ty, OTPUMAHOTO NUIIXOM (ikcarli a30Ty, 1 KUIBKICTIO a30Ty
CIIOJKUTOTO COEI0, ICHY€E BEJIMKA PI3HMUIIS, 1 1€ IMOBIPHO IOB'SA3aHO 3 PI3HOMAHITHICTIO
YMOB BUPOIIYBaHHSA CO1 B PI3HUX KpaiHax.

Tabnuys 1
Jlosb0Ba YacTKa a30Ty OTPMMAHOI0 HJIAXOM a30T@ikcallii Ta 4acTKa
a30Ty CIIO’KUTOI0 COEI0 B Pi3HUX KpaiHax, Kr/ra*

Jiana3zoH Jiana3zoH
Kpaita KUIBKOCTI Cepenniii KUIBKOCTI Cepenniii
¢ikcoBaHOrO MOKAa3HUK, % CIIO’KUTOTO MOKa3HHK, KI/Ta
azory, % a3oTy, Kr/ra
ABcTpaiis 73-90 83 246-488 371
Hirepis 84-87 85,5 14-188 87
Bpaswis 70-85 70 70-250 90
[Beitnapis 24-54 38 150-260 205
CIIA 0-96 o7 0-185 84
Jocepeno:  cgopmosano na ocnosi Oanux caumy https://www.agro.basf.ua/uk/News-Events/BASF-Agro-

News/actual-reccomendation-soybean.html

Jlo Toro >, METOAM Ta METOJUKH JOCHTIKEHBb, SIKI BUKOPHUCTOBYHOTHCS IS
BCTaHOBJICHHSI KIJIbKOCTI a30Ty, IO CIIOKUBAETHCS II€I0 ClIBCHKOTOCTIOAAPCHKOIO
KyJBTYpOIO, TAKOX BiJpi3HAIOTHCA. KokeH MeToN Ta KO)KHA METOJMKAa BU3HAYCHHS
Mae CBOi mepeBaru Ta Hemosikd. OpHaK yci Il 3BITH 3pOoOWMSIM SIBHIIIMM TOM
Oe3zanepeynuii ¢akt, 1mo OiojoriyHa aszoTdikcallis MpW BUPOIIYBaHHI COi Mae
BeJMKe 3HaueHHsA. bionoriyHa azoTdikcallis € CHOpUATINBOIO Ui HaBKOJIMIIHBOTO
CEpEeIOBHINIA 1 € BAXKJIMBUM JIKEPEJIOM a30Ty B CUTILCHKOMY Trocnonapctsi. [loreniiian
I[OTO SIBUIIA TOTPEOYy€e TOAATKOBOTO PO3KPUTTSA 3a JOIMOMOTOI arpOHOMIYHUX
3aX01B Ta MIKpOO10JOTIYHUX 3aC00iB, a TAKOXK CEJEKIIii POCIIHH.
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Cos 3matHa (iKCyBaTH BEJMKY KUIBKICTh aTMOc(epHoro azory. I xo4a cborojiHi
peanizaliisa 01070T14HOT a30Tdikcallli BUBYEHA HEIOCTATHBO, ICHYIOTh MEPCIEKTUBU
JUTA 11 TTOIIIIEHHS.

[Tix yac mpoBeAeHHS pPi3HOMaHITHUX JOCIIKEHb Ta HAIllIOHAIBHUX KOHKYPCIB Y
CIIA 6yno 3apeecTpoBaHO IyK€ BUCOKY BpokaiHicThb HaciHHs coi (6000-8600
Kr/ra). | ockinbKku coeBe HAciHHS OaraTe Ha OUIOK, BIPOTIIHO, IO OTPUMAaHHS TaKUX
BHUCOKHX YPO’KaiB BHUMaraTuMe BHCOKOTO PIBHS a30THOTO YKUBJICHHS. 3BICHO, LIS
notpeda Moke OyTH 3a/10BOJIEHA 32 PaXyHOK I'PYHTOBOT'O a30Ty Ta 3a BUKOPUCTAHHS
a30THUX 700puB. OmHAK poiib 6i0J0TIYHOI a30T(dikcalii cTae Bce aKTyalIbHINIOW Y
3B'SI3KY 3 BUCOKMMU BUTPAaTaMU, MOB'SI3aHUMHU 3 3aCTOCYBAHHSIM a30THHUX J0OPUB.

IHokysAIlisE HaciHHA coi OakTepismu Bradyrhizobium 3uauno 36inbinye Bpoxkait
KyJIbTYpHU. Y TBOPEHHS OUIBIIOT KITLKOCTI OyJIH00YOK, IMiJIBUIIICHHS] BPOXKAI0 HACIHHS
Ta BMICTY a30Ty B HACiHHI MOXJIMBO JHIIE 3a €(EKTHBHOI IHOKYJSALII HACIHHSA
BIIMOBITHOIO  KUIBKICTIO ~ OynpOoukoBux  Oaktepil.  CyTTeBe  3HMXKEHHS
KUTTE3TATHOCTI MikpoopraHizmiB (94,0-99.9 %) Moxe BUHMKHYTH B TNEplOoJl Mk
THOKYJISILIIEIO TA MTOCIBOM, TOMY METOJM 1HOKYJISILIT MatOTh OYTH TaKUMHU, 100 3BECTH
BTpaTu OyIbOOUYKOBHX OaKTepiii 40 MIHIMYMY 1 HaBITh 10 HYJIS.

3acToCcyBaHHsSI ~ NEPEANOCIBHOI ~ OOpOOKM  HACiHHA Yy  POCIHMHHMIITBI
Olonpenaparamu, ab0 Tak 3BaHa IHOKYJIALS HACiHHS, Ma€ Ha MET1 IIJIBUIICHHS
BpPOXKAMHOCTI 6000BUX KYJIBTYpP, Y TOMY YHUCHI i COI, 1 MOKE TPAaKTyBaTHUCS 3 OTJIALY
aKTUBHOCTI TipolieciB azoTdikcailii. EQEeKTUBHICTh IBOTO arpOTEXHIYHOTO MPUHOMY
OKPECIIIOEThCS 3JIaTHICTIO OYJIBOOYKOBUX OakTepii MpOJYKyBaTH PiCTCTUMYJIIOIOUI
3’¢qHaHHSA. A OlOJIOTIYHO AaKTHMBHI PEYOBHHHM, $SK TOPMOHH KOOPIMHATOPH,
(GYHKIIOHYIOYHM MOXYTh 3a0e3medyBaT pPOCTOBI TMPOLECH Ta METaboJIYHy
PETYJISIII0 POCIWH, a 32 IPABUJIBHOI arpOTEXHIKH, TOTPUMAHHS YCI1X TEXHOJIOTTYHHUX
BUMOT 3a0e3nedarh HaJBUCOKY e(PEeKTHUBHICTH 0000BO-pH3001adbHOTO CHUMOI03Y
POCIIH COI.

Bwmict a30Ty B OUTBIIOCTI TPYHTIB, IO BUKOPUCTOBYIOTHCS JIJISl BUPOIIYBaHHS
coi, Ma€ CTAaHOBHUTHU 3a PEKOMEHAAIISIMHU P PI3HUX JpKepen Ha piBHI 5-10 mr/kr Ha 0-
30 cM rmbuHu. OHAK BUINI MOKa3HUKU BMICcTy a30Ty B IpyHTi (30 mr/kr N Ha 0-30
CM TIUOWHM) 3aTPUMYIOTHh MOYATOK (opMyBaHHS Oynb0, raJbMyIOTh iX PO3BUTOK,
CKOPOUYYIOTh MEXI iX MOIIMPEHHs 1, OTXKe, MOTIpIIyITh (ikcaliio azory. Tomy,
HAYKOBIII BKa3ylOTh YMOBY JIJIsl JOCSITHEHHSI BUCOKOTO PiBHS (hiKcallii a30Ty - HE CHiA
BUOUpATHU JUISl TIOCIBY COi IPYHTH 3 BHUCOKHMM BMICTOM a30Ty, a00 X HOro BMICT
NOBUHEH OYyTH BUYEpIAHUN JI0 TMOCIBY COi 32 PaxyHOK BKJIIOUEHHS B CIBO3MIHY
KYJIBTYpP 3 BUCOKOIO MOTPEOOIO B IILOMY €JIEMEHTI.

Sk 3a3Havanock paximie, eheKTUBHICTL 010JI0TTYHOT a30TdhiKcallii 3a1eKUTh BiJl
HACTYIHUX (DAKTOPiB:

1) ximiMaTnaHUX (Temneparypa ta GoTomnepion);

2) B3aeMoii (pakTOpiB HABKOJMIIHBOTO CEPEIOBHUIIA TAa POCIUHU COi, TAKUX 5K
3IaTHICTh COpPTY coi 1o (ikcamii aTMochepHOro a3oTy, POIOUICTh IPYHTY Ta
MOCTayaHHs MaKpo- Ta MIKpOEJIEMEHTaMHU;
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3) KOHKYPEHTOCIPOMOXHOCTI OaKTepiadbHOTO INTamy, KiJbKOCTI Ta SIKOCTI
0akTepiabHOTO PO3UMHY, JOTPUMAHHS BUMOT 11010 MOT0 BUKOPUCTAHHS Ta BiJIMOBH
B/l 3aCTOCYBaHHSI HECYMICHHUX 3 HACIHHSAM arpoXiMiKaTiB.

Cost B OLiblIiid Mipi, TOPIBHSHO 3 1HIIMMH 3€pHOO0OOBUMHU KYJIbTypaMU Mae
3MaTHICTh 3aBJASIKM CIIOHTAHHOMY aOOpPUT'€HHOMY 1HOKYJIOBAaHHIO JI0 JIOCUTH
HE3HAYHOTO OyIhOOUKOYTBOPEHHS. BiAmoBiaHO i TOMY, a30T(hIKCYIOUU MOTEHITIAI
cuMO0103y COi 3 HasBHUMH Yy I'PYHTI PU3001IMU MEPEBAKHO OOMEKEHUN HEBHCOKOIO
a30T(IKCYBaIbHOIO aKTUBHICTIO OaKTepiil IpyHTOBUX Oaktepiid. CaMe TOMy OJHUM 13
BOXJIMBUX TEXHOJOTIYHUX TPUUOMIB Ta PYHIHHOK CuiIoK  (GOpMyBaHHS
CUMOIOTHYHOI MPOAYKTHUBHOCTI € MepeanociBHa o0poOka HACIHHA OlompenapaTamu,
70 CKJaay SKMX BXOJSTh CEJIEKIIOHOBaHI IMTaMu crenudiyHux pusooi, a 1e 1
apryMEHTY€ TOJajbIle MIABUIIEHHS MPOAYKTUBHOCTI coi. Ciija 3a3HAuUTH, IO
YTBOpPEHHS OyJb0OUYOK Ta HAKOMMUYEHHS iX MacH Y COPTIB COI BiI0OyBa€ThCs 3aJI€KHO
Bil (a3su pPO3BUTKY POCIHMH, Ha 1€ 3BEPTAIOTh YBary MPAaKTUYHO yC1 HAYKOBII
[2,3,4,10,12].

Cepen HayKOBIIIB Ta arpapiiB yTBepaujaca AyMKa, M0 il 6000Bi1 KyJbTYpH,
30KpeMa il COI0 He BapTO BHOCUTHU a30THI J0OpHBA, OCKIJIBKH CBOIO MOTPeOy BOHU
3/1aTHI 33/I0BOJIBHUTH 3a PaXyHOK CUMOIOTHYHOI (hikcauli a3oty 3 arMmochepu. Tomy
NPUMHIATO BBAXKATH, IO OCHOBHAa 4dYacTKa JJO0OpWB, $Ky BHOCATH IIiJl COMO
MpEeJCTaBlIeHa HacaMIliepe]l KOMIUIEKCHUMHU Jo0puBaMu abo 3K KapOaMiioM, SKl
BHOCATH B PSAJOK IpH CiBO1 a00 MiJ NEPEANOCIBHY KyJIbTHBALII0. 32 TBEPIKEHHIMU
HayKOBUX Kepen st GopmyBanHa 4.0 T/ra HaciHHS 3 BIJANOBIJHOK YaCTKOIO
MOOIYHOT TPOJYKINT COS MOXKE BUKOPHCTOBYBATH Nogo300Ps52-68K72.83. 3BICHO, 1110
OCHOBHHM JIPKEPEJIOM HAJXOHKEHHS a30Ty € CUMOIOTHYHA a30Tdikcarrisl.

S0 nmpoBecTH aHaji3 IHTEHCUBHOCTI 010J10T19HOT (ikcallii a30Ty MOCiBaMu coi
B pI3HUX KpaiHax CBITy, TO BapTO BIAMITHTH, L0 CEPEIHHO3BAXKEHI MOKA3HUKH
IHTEHCUBHOCTI 010J10T14HOI (hiKcalii a30Ty 3 MOBITPSA CO€I0, TOCUTH BIAPI3HSIIOTHCS,
3HOBY XK TaK{ MIPUYUHOIO € BUIIIEBKa3aH1 (PaKTOPH.

3 ornsny pucyHka 1, piBeHb BUKOPHUCTaHHS O10JIOTIYHOTO a30Ty B YKpaiHi
Maike BJBIYl HUXYUN TOPIBHSHO 13 TEPEJOBUMH COEBHUPOIIYIOUUMU KpaiHaAMHU.
OnHUMH 13 OCHOBHUX MPUYMH, SIKI 3HAYHO JIIMITYIOTh CUMOIOTHYHY (pikcarlito y Hac
1[€ MOPIBHSHO MOCYIIIUBINII YMOBU KyJIbTUBYBAHHS COi. AJie BapTO 3a3HAYUTH, IO
CTapTOBI HOPMHU a30THUX JA0OpUB + CUMOIOTHMYHO (IKCOBAaHMM a30Ty, B 3MO3i
MOKPUTH JIMIIIE TIOJIOBUHY POCIHUH COi B MOTpeOu miis GOpMyBaHHsS ypOKaro Ha
pieHi 4,0 T/ra [7].

Bapro 3a3Haumtu ¥ yMOBM 3a SIKUX CHUMOIOTHMYHA (Dikcallis a30Ty CO€EH0
BiJI0yBa€ThCS HAOUIbII €(heKTUBHO:

1. HasBHICTH OakTepiii akTtuBHOro Imtamy Bradyrhizobium japonicum i
HapocTaHHs 0ynp0040K. BBaxkaeTbcs, 110 1 300py ONTHMAIBHOTO BPOXKAKO COT;

2. 1OoCTaTHS KUIBKICTh OyJabOOYOK HAa OJAHIM POCIMHI COi Ma€e CTAaHOBUTH HE
MeHie 25-50 6yap0040K;

3. IOCTaTHE HAJIXO/KEHHS MPOJIYKTIB (DOTOCHHTE3y 110 KOPEHEBOi CHUCTEMH 1
Oynb0040K. AKTUBHA BEreTallis pOCIUH COT;
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Puc.1. InTencuBHicTh 6ioy0T1yHOT (PiKkcaliii a30Ty MOcCiBaMH CO1, KI™*
JIxepero: chopMoBaHO Ha OCHOBI janmx caity https://www.agro.basf.ua/uk/News-Events/BASF-Agro-
News/actual-reccomendation-soybean.html

4. piBeHb 3BOJIOKEHHS I'PYHTY — 60-70% BiJ1 TOBHOT BOJIOTOEMHOCTI IPYHTY;

5. onTMMainbHa Temreparypa IpyHry +25...+27°C;

6. omTEManbHa aeparis i migeHicTh rpyHTY (1,0-1,1 r/em®);

/. peakilis IpyHTOBOTO PO3UMHY: OJM3bKa O HEUTpalibHOI — HelTpanbHa pH
5,5-7,0.

He MeHI BaxxJIMBI aclieKTH - aepallisi IpyHTY Ta piBEHb 3a0€31eUeHHS BOJIOTOIO.
Bynbp0oukoBi 6akTepii HE YTBOPIOIOTHCSA B CYXOMY IPYHTI, SIKIIO HA MOMEHT MOYaTKy
BereTailii BoJIoTicTh ckiagae menie 50-60% Bia MOBHOT IPYHTOBOI BOJIOTOEMKOCTI.
Ha OinmpIn mi3HIMMX CTamisIX PO3BUTKY POCIMH HEJOCTATHS KUIBKICTH BOJIU MOXKE
HaBITh BHUKJIMKATH 3HUKHEHHA OynbO0odoK. ToMmy [Uisi BUPOLIYBAaHHS COi JEsKe
Mepe3BOJIOKCHHS (KpIM JOBIHMX 3aTOINICHb) € MEHIN INKIJUIMBUM, HIK Jedirur
BOJIOTU.

HaiiBa)x1uBiIIow yMOBOIO 3a TBep/DKEHHsM AHartonis babuda € oxep:kaHHs
BUCOKHMX YpPO’KaiB COi 32 YMOBU JIOCTaTHBOI KUIBKOCTI y TIPYHTI a30T(IKCYIOUUX
Oynb004YKOBHX  OakTepidd, JOCTYIMHUX €JIEMEHTIB O KUBJCHHS, ONMUMATbHUX
NOKA3HUKI@ BOJIOTHM 1 TEMIIEpaTypHOTO pPEeXKUMy. TOMy BaKIMBUM AacleKTOM €
BCTAaHOBUTHU 1 chOpMyBaTU ONTHUMAaIbHI YMOBHU CEPEAOBUIIA JJIA MOBHOI peasizallii
MOTEHI[IHHO MOKJIMBOI a30T(IKCYIO4YOi aKTUBHOCTI COi KOXXKHOTO OKpPEMO B3SITOrO
COpPTYy Ta B MEBHUX IPYHTOBO-KIIMAaTUYHUX yMOBax [10].

Takox HayKOBIIMU BiJ3HA4eHO, IO Yy coOi (ikcalls a3ory OyIb00YKOBUMHU
OakTepisiMU Ta MOJAJIBIIE HOTO TPAHCTIOPTYBAHHS B POCIIMHY HAMOUIbII 1IHTEHCUBHO
B110yBaroThCsl y (pa3i MBITIHHS Ta GOPMYBaHHA 1 HAIMBaHHS 0001B mpu Temmneparypi
noBitps Gins 24-29 °C ta mpu BimHOCHIH Bomorocti mositps Ha piBHi 50-80 %.
MaxkcruMasbHi 3HaUeHHS Macu aKTUBHUX OyJbOOUYOK Y AOCTIIKEHHSX MPOBEICHUX B
yMoBax BiHHMYYMHM BIAMIYEHO Ha MOMEHT (ha3d TMOBHOTO UBITIHHA — IOYATOK
HAJIMBaHHS 3€pHA, JaJbllIe BIAMIYCHO 3HIDKCHHS pu300iaiibHOl akThBHOCTI [11].
Haiibisnpima  3ajie’kHICTh MPOIYKTUBHOI coi Oyiia BiJ a30T(iKCYHO40i aKTUBHOCTI
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Oynb004YKOBHX OakTepiil, BUCOKA — B KIIBKOCTI OyJIb00YOK, CEpelaHs — BiJ Macu
Oynb0ouok [12].

Barato mxepen cBiiuaTh npo Te, 110 HAaHOUIBII MOMMPEHUH 1 JOCTYITHUHN CIIOCi0
M1JIBUIICHHS €PEKTUBHOCTI CUMOIOTHYHOI (piKcallii a30Ty CO€I0 € IHOKYJISIIIS HACIHHS
BHCOKOAKTUBHUMHU, BIJICEJIEKTOBAHMMHU IITaMaMu Oynb00oukoBUX Oaktepiid. Benuke
3HAUEHHS BIAIrpae 1 BUOIp 1HOKYJSIHTA, L€ € 3alOpPYKOI0 MPABUIBLHOTO BUKOHAHHS
BJIacHE Tporiecy iHoKysii [13,17].

biomoriuna ¢ikcartis a3ory Ta (OTOCHHTE3 HAWBaXJIMBINI JBa MPOLECH Y
pociauHax coi, SKI MOETHYIOTbCS LHUKIIYHO Ta CIOYTylOTh (yHAAMEHTOM s
BUKOpUcTaHHs eHeprii CoHIlA y mpoliecax CHHTE3y OLIKiB, 130()IaBOHIB, (PEPMEHTIB,
KUPIB, BYIJICBOJMIB, BITaMiHIB, MIHEPAJIbHUX PEYOBUH Yy CIIBBITHOIICHHI IHUX
PEUYOBHUH SIKE € KOPUCHHUM JJIsi JIFOJIMHU 1 TBapWH. 3aBMISKU TMOEIHAHHIO IUX JBOX
nporieciB GOTOCUHTE3Y 1 010J0T14HOI (pikcarllii a30Ty cos 3AaTHA cHOPMyBaTH 3€pPHO 3
BHCOKHMM BMICTOM OlJKa, II0 CYTTEBO BIJpi3HSAE iX BIJ 0OaraThboX IHIIMX BHJIB
POCIIUH.

@ikcyBaTH MOJEKYISPHUM a30T CIPOMOXHI JUIIEe TI OyJbOOYKM Ha KOPEHSX
Ccoi, SIKI MalOTh Y CBOEMY CKJIaji JierreMorio0iH. Came popMyBaHHS LIbOTO €J1eMEHTa
PO3MOYHMHAETHCS OJTHOYACHO 13 TOYaTKOM OioJtoriunoi ¢ikcarii N, [8].

3a TBepmxkeHHsIM YnHumka O.C. Ha €heKTUBHICTh MPOXOJKEHHS 010JI0T1YHOT
a30Tdikcalli y JOCHIKEHHIX Ha YOpHO3eMaX BUIYKEHUX TTTUOOKUX MajJOTyMyCHUX
BAXKOCYIJIMHKOBHX HAa JICCOBUIHHMX CYIJIMHKax BIUIMBAJM caMe€ COPTOBI
ocobmmBocTi. Cepen COpTIB €OI, 110 BUBYAIKUCH aBTOPOM, MaKCHUMAaJbHY KUIBKICTb
OynbOouok (64,2 1wr./pocauHy) copmyBaB copt XytopsiHouka. Ilpote
3a3HAYAETHCS, M0 COPT coi XYTOPSHOYKA TAaKOX 3a0e3rneyuB (POpPMYBaHHS BEIHKOL
KUIBKOCTI, aJie 3HaYHO MUIKIMUX Oyinp004oK. MakcuMalbHy K CUpY Macy pu300iii Ha
JIsHKaX 0e3 BUKOPHUCTAaHHS KOMIUIEKCHMX J00puB 3abe3rneuuB copT coi demina —
0,720 r/pocnuHy aKTUBHUX OylIbO0OUOK, a HalWePEKTUBHIIMIUMHU TOKa3HUKAMU
cUMOI0TUYHOI a30Tdikcalrii Oyau Ha JOCIIAHOMY TOCIBl JlaHi y coi copty Demina.
3acTOCyBaHHSI KOMIUIEKCHUX JOOpHUB IMiJIBUINYBajJO0 €(QEKTUBHICTh O10JOT14YHOT
¢ikcamii a30Ty pOCIMHAMHM LBOrO0 COPTy 1 MakcuMmaibHuMH MokazHuk ACII Ta
KUTBKICTh (DIKCOBAHOTO a30Ty OyJjM Ha BapiaHTi 3 BUKOpucTaHHsSM Bykcamy — 31,8
THC. Kr-1110/ra Ta 194,7 xr/ra [14].

Takox Big3HAUYEHO MO3WTHUBHHK BIUIMB (hochopy W 1HIIMMH JOCTIIHKEHHIMHU.
He3Baxatouu Ha Te, 10 B PI3HUX TUNAX IPYHTIB 37€0UIBIIOTO MICTHUTHCS JOCTATHS
KUIBKICTb CIIOJIYK IIbOTO €JIEMEHTa, BOHU J1y>K€ YaCTO aKyMYJIIOIOTbCS Y HETOCTYITHUX
dbopmax € s pocivH. Y IPYHTI 3HayHA KUIBKICTH Qocdopy mepedyBae B ¢dopmi
OpraHiYHUX CIOJIYK, a00 y BHUTJISI BaXXKOPO3UMHHHUX MiHepanbHUX hopm (pocharu
KaJIbIIif0, allfOMIiHIIO, 3aii3a). 3a JIOMOMOTOI0 MOKIMBO MIKPOOPTaHI3MIB MOXHA
3pOOUTH MPUJIATHUM JIJIsl 3aCBOEHHS POCIMHAMU 1iek enemeHT. Cepea pi3HUX BUJIIB
MIKPOOPTraHi3MiB HallB1IOMIIIMMU € apOyCKYJISIPHO-MIKOPU3HI TPUOH, K1 3aCENSAIOTh
pusochepy OaraTbOX BHIIB CUIBCHKOTOCIOAAPCHKUX POCIHMH, y TOMY YHCIl U
3epHO0000BUX KYyJIBTYp Ta COi B IIIoMy. BOHM B3a€EMOJIIOTH 13 KOPEHEBOIO
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CUCTEeMOI0 Ha TMpHUHIHUNAX CcHUMOi03y, TOOTO K POCIMHA-TOCIOAAp, TakK
MIKPOOPTaHI3MHU OJEPKYIOTh KOPHCTh BiJ TaKoro CIHiBICHyBaHHsS. JloBeneHoO, 110
MIKOpHU3HI TPUOHU JKUBJISITHCA MPOAYKTaMH (DOTOCHHTE3Y POCIUMH 1 MPUHOCATH iM
3HAYHY KOPHUCTh. 3a JOMOMOTOI Jy)X€ PO3BUHYTHX Ti(iB, SKI IPOHHKAIOTH Y
KJIITUHHA, €HJIOMIKOPU3HI TpUOM KOJOHI3YIOTh Oin3bko 80% MOBXHHM KOPIHHS,
MocTayarouu pociivHaMm (ocdop, a TakoK Taki MIKPOEJIEMEHTH, K 3a1i30, Midb 1
IMHK, 7O TOr0 3, iX MIKOpU3a KOHKYpy€ 3 (QiTonaToreHaMu, O3J0POBIIOIOYU
puzocdepy Ta HaBKOJUIIHI apu IpyHTy [15].

3a crnocTepeXeHHAMU AOCIIIHUKIB, MIKOPU3a Ma€ JOCUTh PO3TaIyKEHY CITKY
MILIENIIO0, sIKa B COTHI pa3iB MEPEBUIIYE IUIONLY KOHTAKTY 3 I'PYHTOM IOPIBHSHO 3
KOPEHEBOIO CHCTEMOIO POCIHHH. A 1€ B CBOIO UEPry Ja€ 3MOTY OLIBIIOK MIPOIO
3a0e3MeYnTH POCIMHMU €JIEMEHTAaMU JKUBJIEHHS Ta BOJOI0, OCOOJIMBO 3a
HECIIPUATINBUX YMOB JOBKULIA [15].

HemonaBHo BUeH1 BUSBWIIM, IO €HOMIKOPHU3HI TPUOU BUIUISAIOTH crienn(iuny
CIIONYKYy — TJIOMaJIHWH, siKa crpuse ¢GOpMyBaHHIO TPYHTOBHX arperatiB, MIoO
MIATPUMYIOTh MOPHUCTICTh IPYHTY, MOTO aepailito, 3aXUIIal0Th OpraHiyHl peYOBUHU
B/l IMIKNIMBUX MIKpoOpraizMiB. HasiBHICTb 3HA4YHOi KUIBKOCTI MaKpOarperaris
(po3mip > 250 MKM) y TIpYHTI MOJINIIye HOTO CTPYKTYpY, 3HIXKYE 00 €MHY
UI[UTBHICTB, 30€pirae 4acTKU I'PYHTY B1J] YIIIJIbHEHHS.

Ha xanb, Mikopu3Hi rpulu Ayke BHOAriMBi MiJ] 4ac BUPOLIYBAHHS B YMCTIN
KyJIbTypi 3a 1a00paTopHUX YMOB. TOMy CHOTO/HI MPAKTUYHO HEMA€ BITYM3HSHUX
nmpenaparib, 5Kl MOXHa Oyyo O 3aCTOCOBYBaTH y BUPOOHHUYMX YMOBaX MOJIOHO 0
azoTdikcyrounx [15].

BaxxnuBicTh 1HOKYJIALIT BIAMIYEHO y JOCIKEeHHIX B yMoBax I[lomicest Ykpainu
Ha ACHO-cipux rpyHTax 3 pH - 5,6-5,9, 06po0ieHHst HaciHHs 1HOKYJIsTHTOM OnTiMaii3
B 11031 280 1/1 11., BHECEHHS MiHEpaIbHUX 0OpUB y HOpMI NgoPeoKeo 1 TpoBeneHHs y
dazy yTtBOpeHHs 000iB, TMO3aKOPEHEBOTO IMIKUBICHHS 3a0e3medye OTpUMAaHHS
BpPOXKaWHOCTI yJIbTpapaHHbOTro copTy Ycrsa 4,05 T1/ra 1 30arauye rpyHT 010J0T14YHO
(hiKCOBaHMM a30TOM IOBITPs Y KinbkocTi 122 kr/ra [16].

Haocranok BapTto Oyno © BKkazaTh TMpoO B3aEMO3B’SI30K CHUMOIOTHYHOT
MPOAYKTUBHOCTI Ta poTocunTe3y. OniepKaHuil a30T y pe3ysibTaTi cMMO103y POCIIHH 1
MIKpPOOpPTaHi3MiB Ma€ 3HAYHY YHUCENbHICTh IepeBar MOPIBHAHO 13 a30TOM
MiHEpaJIBbHUM, KpIM TOTO, OilojioriyHa a3oTdikcallis BIIICpae MPIOPUTETHY POJb Y
HalOBHEHHI TIPYHTIB JIETKMM Ta IIBUIAKUM a30TOM. 3a pe3yJbTaTaMHU aHaji3zy
JTTEpaTypHUX JDKEpEN SK YKpPaiHChKUX, TaK 1 3apyODKHUX HAYKOBIIIB, BIJIOMO, IIIO
IIOPIYHO Y CBIT1 3 MiHEepaJbHUMU N0OpuBaMu BHOCUTHCS 40—50 MH. T MOTPiOHOTO
a30Ty JJIsl 3a0€3MeUeHHsI MOTPed POCIIMH, TO/I K 3aBISIKA MIKpOOi0JIOTiuHIM (ikcarii
el moka3HuK jocsrae g0 piBas 150-190 muH. T.

3a cBoiM MmacmTaboMm a3oT(dikcallilo MOXXHAa BHCTaBUTH Ha OJIHY JIHIIO 13
(OTOCHMHTE30M, 3B'S30K 3 SKHUM JY>KE TICHO IOB’s3aHUN MK CO0010: a30T(iKcaIlis
3a0e3neuye MocTa4aHHs POCJIMHI JIETKOJOCTYITHI a30TOBMICHI CHOJIYKH, a TMPOIEC
(doTOoCHHTE3y TOCTayae 1ii EHEepPreTMYHUM MmaTepiall B SKOCTI BYIJIEBOJIB, SKi
Oe3nepeyHo JOEAHYIOThCS B 00OMiH pedoBuH [21, 22].
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VYciMa HayKOBISIMH TIAKPECICHO, IO B POCIUH 3€pHOOOOOBUX KYJIBTYp, I€
no0pe po3BHUHEHI Ta (YHKIIOHYIOTH OyJIbOOYKM, 3aBXKIU IiJIBUIIEHA AKTUBHICTb
(dboToCHUHTETUUHUX TMpoleciB. [Moko3a ¥ caxapos3a, fKI JIOKAII3YIOThCS Ta
CUHTE3YIOThCS B JIMCTKAX, MEPEHOCATHCS PioeMoro 10 OyiIb004YOK, J€ BPEIITi-PEeIT
3aCBOIOIOTHCSI BIJTIOBIIHUMHU OakTepisiMU. 3BOPOTHHUM 3B'I30K IPOCIIIKOBYETHCS,
KOJIM 3aBISKU 30UIBIICHHIO JIMCTKOBOI IMOBEPXHI POCIMH, a TaKOX IT1JBUILICHOMY
HaKOMUYEHHIO XJIOpo(duly B (OTOCHHTE3YHOUMX oOpraHax, OyiabOOUYKOBiI Oakrtepii
CTUMYJIIOIOTh IIpoliec (POTOCUHTERY.

BucHoBKH i mnepcneKTMBH MOAAJBIIMX JAOCHiAXKeHb. [HOKymsAmmis, sK
BOKJIMBUN TPUIOM O10TEXHOJIOTII Yy BHPOOHHIITBI COi, 0O3Ha4ae 0OpoOKy i HACIHHS
a00 BHECEHHsI B I'PYHT aKTHUBHHUX IITaMiB crelu(IyHUX OyIbOOUKOBUX OakTepiil y
BUTJISIAI TIATOTOBJICHUX TMpEnapariB, MO0 BUKIUKATH YTBOPEHHS OyiIh00YOK Ha
KopeHsix pociuH. Jlimepu y BUpOOHMIITBI ¥ 3acTocyBaHHI 1HOKYJISHTIB CIIIA,
bpasunisa, Aprentmna, Kwurai, Inmis, Kanmama Ta iHmn. SKmo iHOKYJAIis He
nmpoBoAWIacs, 103U a30Ty i OO0OBUX HEOOXiTHO pPO3paxoByBaTH fAK 1 s
HEe0000BUX KYJIbTYp, & TAKOK BPAaXxOBYBATH, IO AJs (POPMYBAHHS BUCOKOOIIKOBOIO
1 11 HaciHHS BOHU OTPEOYIOTH OUIBIIE a30TY, HIXK 371aKOB1 KYJIBTYPH.

Cum0103 KOpEeHEeBOi CHCTEeMH 3 OakTeplaJbHUMHU KIITUHAMU 3YMOBIIIOE
Olosioriuny ikcaniro azotry. KopeHneri O0ynb00UKkHM Ha CO1, y CKJIAl IKUX MICTUTBCS
jaeremMorjio0iH Ta (EepMEHTAaTUBHUI KOMIUIEKC OepyTh ydacTb y (opMyBaHHI
CUMOIOTHYHOI MPOAYKTUBHOCTI. Y I[bOMY B3a€MO3B’S3KYy TI'OJIOBHA pOJIb BUKOHYE
KOpEHEBa CHCTEMa, Yepe3 Ky 10 Oyap0040K HAIXOASITh BOJAa Ta MOKUBHI €JIEMEHTH,
came Il YacTHHAa KOPEHEBOI CUCTEMHM, Ha SIKIM MICTAThCS OyJIbOOYKH, HA3UBAETHCS
CUMOIOTHYHUM amapatoM. Bce *k, 3a HAlIMMHU CIOCTEPEKEHHAMH, B TPAAUIIHHUX
OCHOBHHMX pallOHax CO€CISIHHs 0e3 1HOKYJISIT Ha KOPEHAX COi XOY 1 YTBOPIOIOTHCS
Oynb00UYKH, SIK 1 IPU 1HOKYJIALIT, ajie BOHU JIPIOHIII, MAlOTh ciiabIine 3a0apBieHHS,
po3MillieHi Ha GOKOBUX KOPIiHISAX. X eeKTHBHICTh 3 POKAMU 3MEHIIYETHCS, TOMY
BUHHMKA€E HEOOX1AHICTh MPOBEICHHS HOBO1 1HOKYJIALII.
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ANNOTATION
BIOLOGICAL NITROGEN FIXATION AS A WAY OF INCREASE YIELD

OF SOY

The article highlights the importance of soybeans as one of the main agricultural crops for
the life support of society with food. It is well known that soybeans have been the main high-margin
crop for many global farmers, including Ukraine, in recent years. The interest in this crop
continues to grow as new opportunities for its sale abroad open up, especially in such a giant
country as China, the world's largest soybean importer. The right variety accounts for more than
50% of production success. It is important to identify and create optimal conditions for realising the
potential nitrogen-fixing activity of soybeans of each variety in specific soil and climatic conditions.

Scientists have pointed out that the main reasons that significantly limit symbiotic fixation in
our conditions are relatively drier soybean cultivation conditions, especially in the face of abrupt
climate change. However, it is also noted that the starting rates of nitrogen fertilisers +
symbiotically fixed nitrogen can only offset part of the soybean plants’ need for a yield of 4.0 t/ha.
The air contains about 76% of nitrogen in the form of N2 gas, which is not available for plant
nutrition. However, thanks to the unique ability of legumes to form symbiotic relationships with
bacteria of the Bradyrhizobium and Rhizobium genera, N2 gas is converted into an ammonium
form of nitrogen suitable for plant use. This interaction takes place in the nodules, which contain
the respective bacteria. According to established data, up to 70% of the total nitrogen consumption
of soybeans is obtained through biological fixation of nitrogen from the air through symbiosis with
nodule bacteria.

Based on the analysis of scientific publications on the symbiotic productivity of soybean crops
in Ukraine and the world, the indicators of biological fixation by soybean crops in the context of the
main soybean producing countries are presented and the importance of soybean cultivation in
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Ukraine is proved. It is confirmed that soybeans are an important strategic crop in Ukraine, which
contributes to the stabilisation of agriculture, increase of soil fertility and nitrogen reserves,
eliminates protein deficiency and helps to solve the food problem. The increase in gross soybean
harvest is not only due to the expansion of sown areas, but also due to higher yields. To increase
the efficiency of soybean production, it is proposed to introduce a set of innovative solutions at
different stages of production, as well as to use new, productive varieties. In many publications, the
authors emphasise that 30-35% of success in soybean cultivation depends on the right choice of
variety and optimally selected technological methods of growing this crop.

Key words: soybean, variety, nitrogen fixation, nodules, symbiotic productivity, inoculation.
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