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TA JIICIBHUI]TBO ma nepcneKmuel po3euUmKy 2022
YJIK [635.655:631:8:631.53.027]:581.45
DOI: 10.37128/2707-5826-2022-4-1
BIIJIUB MEPEJIIIOCIBHOI ILM. JIAYP, kano. c-2 nayk, ooyenm,
OBPOBKH HACIHA TA oexan ¢hakyromemy azpomomii ma
IMO3AKOPEHEBHUX JicieHuymaa
HITKUBJIEHDb HA IMHAMIKY | Binnuyvkuii HayioHanibHUl azpapHutl
OOPMYBAHHA I1JTIOMII VHIgepcumem
JUCTKOBOI ITOBEPXHI
POCJIMH COI

B cyuacnux ymosax eedenms cinbcbkoeo eocnodapcmea cucmema yOOOpeHHs € OOHUM i3
HaUbinbW  00PO2OBAPMICHUX MEXHONOSIYHUX NPUTIOMIE  8UPOWLYBAHHS  CIlbCLKO2OCNOOAPCHKUX
KyIomyp, y momy uucii i coi. B cknaonHux ymosax cb0200eHHs cnocmepieacmuvcsi 20Cmpull
Ooegiyum ma 3pocmanHs YiH HA PI3HI 6UOU eHep2opecypCis, V MOMY Yucli, i Ha MIHepalbHi
0obpusa. Miniugicme KUMAMUYHO-NO200OHUX YMO8 MA GUCOKA BAPMICMb MIHEPAIbHUX 000pU8
3YMOBNIOE NOULYK AIbMEPHAMUBHUX NIOX00i8 00 Onmumizayii ICHYIOYUX ma po3poOKU HOBUX
MEXHONI02IYHUX NPULOMIB BUPOUYBAHHS.

YV oamiti cmammi Haeedewi pezyrvmamu O00CHONCEHb WOO0 BUBUEHHS GNIUGY NPEnapamie
Oionoeiuno020 nNoxooxcents, a came iHokynaumie bioinoxynanm BTY, Pizonaun + Pizoceiis, Anoepiz
ma 0iono2iuHuUx 000pus 01 noszakopereoz2o niodxcusnenus bioxomnnexc BTY, ['vmigppeno ma
Xennpocm cos Ha opmyeanHs niowi 1UcmKosoi nosepxui ma npodykmueHocmi coi. Ilposedennsam
NOMbLOBUX  Q0CTIOJCEHb  Nepeddayanoch BUBYEHHsT GNIUGY NEPeOnoCi6HOi  00pOOKU  HACIHMA,
N03aKOPEHeB020 NIONHCUBTEHHS MA IX NOEOHAHHA 3 MEMOK BUHAYEHHS HAUOLIbUW eheKmUsHOT Moodeii
ix euxopucmanna. Ha ocnosi nposedenux cnocmepedicenvb ma OONIKI6 6CMAHOBIEHO, WO 6 YMOBAX
Jlicocmeny npagobepesicnoco, Ha Cipux JicOBUX IPYHMAX, OOCIIONCY8aHI npenapamu OiON0CIUHOZO
NOX0O0JICeHHsT Maau 0e3n0cepeoniil 6NIU8 SIK HA OUHAMIKY NIOWI JUCMKOBOI NOBepXHi, MaK i Ha
Gopmysarts npOOYKMUBHOCHII.

Maxkcumanvrna y 0ocnioi niowa nucmkosoi nogepxui 42,1+6,8 muc.m*/2a Gopmyeanacey Ha
sapianmi 00cnidy, 0e nposoOUIU NepeonocieHy 0opooxy Hacinua npenapamom biokomnnexc BTY
ma no3aKopenesi NiodiCusieHHs y azu 3-20 mpityacmozo aucmka ma OymoHizayii opeamo-
MiHepanvHum 0obpusom Xennpocm cos (2,5 n/ea), wo na 11,0 muc. M¥/2a abo 35,3 % Ginvwe
nopisHano 3 koumponaem. Kpim moeo na oamomy eapianmi 3aghixcosana i Haubitbwia y 00cnioi
ypoarcatinicmo 3epna 3,31 m/za, wo na 0,84 m/za (34,0 %) binvuie nopisuano 3 konmponem, 6e3
IHOKYIAYIT HACIHHA MA TUCKOBUX NO3AKOPEHe8UX NIOHCUBTEHD.

Knrouoei cnosa: cos, inoxynayis, 6ionociuHi 00opusa, niowa JuCmKo80i NOBEPXHI.
Taon. 1. Puc 2. Jlim 8.

ITocranoBka mpo6aemu. Ha cydacHoMy erari pO3BUTKY arpompOMHCIOBOTO
KOMIUIEKCY YKpaiHu cosi, sSIK I[iHHA OLIKOBO-OJIiiHA KYJbTypa, SIKa Ma€ IIUPOKHMA
CIIEKTp BHUKOPHUCTAHHS B XapyoBId Ta TEXHIYHIM NPOMHCIOBOCTI, HaOyBae
BUKJIIOYHOTO 3HaueHHs. B HIH CKOHIIEHTPOBAHO HAMIIIHHIINII BJIACTUBOCTI BCHOTO
pocinuHHOTO CBITY. COsl XapaKTepHU3yEThCS BUCOKOKO aJallTaIlIel0 10 YMOB PETiOHIB
BUPOIIYBAaHHS, YHIBEPCAJIBHICTIO BHUKOPHUCTaHHS, 30allaHCOBaHICTIO Oloka 3a
aAMIHOKHCJIOTHUM CKJIaJ0M, HOTO (YHKIIIOHAIHPHOK aKTHUBHICTIO. 3aBISKH IIUM
BJIACTUBOCTSIM Ta BHUCOKIA MPOMYKTHBHOCTI COSl 3aiiMae y CBITOBIM mipamisi
POCIMHHOIO OlIKa Mmepiue Miclie SK 3a IUIOIAMM MOCIBY, TaK 1 32 BAJIOBUM 300pOM
3epHa cepell OAHOPIYHUX 3€PHOOO00O0BUX 1 OJHHUX KyIbTyp [1, 2].



ISSN 2707-5826 CIJIbCHKE I'OCIIO/JAPCTBO Pocrunnuymeo, cynacnuii cman No27
TA JIICIBHUI]TBO ma nepcneKmuel po3euUmKy 2022

OcoOnuBOro 3HAY€HHA B Cy4YacHMX yMoBax HaOyBae mpolOiiemMa pecypco- Ta
E€Hepro30epeKeHHs 32 BUKOPUCTAHHS MIHEpaIbHUX NOOpUB mia AaHy KyiabTypy. Lle
0OyMOBJIIOE TMPOBEJAEHHS MOJAJIBIIOT0 MOIIYKY HOBUX ULUISIXIB BHUPIMICHHS LI€i
npoOjieMr 3a palllOHAIBHOTO U e(QEeKTUBHOIO 3aCTOCYBaHHS PI3HUX IIpernaparib
010JIOT1YHOTO TIOXOJ/KEHHsSI Ta MiHepalbHUX J00puB. Cosi — yHIKaJbHA POCIWHA:
3aBASKA YCIIIIHOMY TO€JHAHHIO JIBOX BaXKJIMBUX IMpolEciB — (OTOCHHTE3Y Ta
O1osoriyHoi (pikcarlii a30Ty, — BOHa 3a0e3nedye CBOi MOoTpeOu Ta MOKpaIly€e a30THHUM
OanaHc IPYHTY 1 € TOOpUM MONIEPETHUKOM JIJIS 1HITMX KyJIbTyp. biojoriuna 3maTHicTh
aHOi KYJIBTypH 10 CHUMOIOTHYHOTO THUIy O>KUBIIEHHS 3aBISKU OyiIb00YKOBUM
Oakrepisim poay Rhizobium 3abesneuye pocnunu ikcoBaHuM aTMOCHEPHUM a30TOM
y (hopMi OpraHiuHMX CHOJIYK B HEOOMEXEHIM KUIBKOCTI ¥ y HalOUIbII HEOOX1THUMN
nepiof pocTy 1 PO3BUTKY POCIUH, IIO J1a€ MOXIWBICTH (popMyBaTH CTaOUIbHI Ta
€KOJIOT1YHO 4HuCTl Bpoxkai. [3, 8] ToMy B CyyacHMX YyMOBax JOCUTH aKTyaJlbHUM €
BUPILIEHHS MUTAaHHS a30Tdikcaiii 0000BUX KyJbTYp 3a 3aCTOCYBAHHS O10J0TTYHUX
npernapariB Ha OCHOBI NEPCIEKTUBHUX OyIbOOUYKOBUX OakTepiid Ta BUKOPUCTAHHS
010JI0T1YHUX MpenapaTiB ISl MiABUIIECHHS NPOAYKTUBHOCTI POCIHH COi.

AHaJi3 ocTaHHiX xocaimxenb i myoOaikaumii. JlocmimkeHHsS NpoBeIeHI B
ymoBax Jlicocteny mpaBoOepeKHOTO MoKa3aly, 1110 MaKCUMaJlbHA IJI0IA JTUCTKOBOT
MOBEpPXHI BCiX aociimxkyBaHux copTiB (Jlerenma, Binbiranka, Cy3ip’s, BIATOBIIHO
422, 46,0, 46,8 tuc.M’/ra) dopmyBamacs y ¢asi nammBy 606iB 3a CiBOH
1HOKYJIbOBaHUM  (OC(hOHITpariHoM HaciHHSAM Yy TIpyHT, mporpituii g0 10°C.
[IpoBenenns GakTepu3allii MOCIBHOTO MaTepiay 3a0e3neuye y ¢asi HanuBy 000iB
nomatkoBo 1,2-3,7 Tic. M*/ra IpUPOCTY IO JINCTKOBOT MOBEPXHi MOCiBiB [4].

Pesynprati noCHiKEHb BIUIMBY 1HOKYJISILIT HAClHHA 1 [03aKOPEHEBOTO
niKUBJIEHHS B MoBax Jlicocteny YkpaiHu MOKa3yloTh, 110 Y cepennbomy 3a 2013-
2015 poku HaNOUIBIIY IJIOLLY JUCTS BUSBJIEHO B yJIbTpapaHHbOro copty Jlerenna ta
PaAHHBOCTHUTIIOTO copTy XOpOJI, SIKa Ha BaplaHTl 3 1HOKYJISLIEI0 HACIHHS CTaHOBUJIA
23,0 Tta 27,7 TuHC. M° /ra 3a BIANOBIJHOTO IMOKA3HHMKA 22,8 Tta 25,5 Tuc. M /ra y
BapiaHTi 0e3 1HOKyJsMii. 3acTOCYyBaHHS KOMIUIEKCY HAHOYAaCTOK METalliB B
KoHIIeHTparii 240 mr/m s oONpUCKYBaHHS IOCIBIB cOi Ha MoYyaTKy OyToHi3amii
cripusie 30UIBIICHHIO TWIONI JIMCTS y a3y uBiTIHHA 10 22,9 mjis yabTpapaHHIX Ta
28,1 Thc. M® /ra s paHHBOCTHIIIMX COPTIB coi. MakcHMalbHa B JOCII/l JTHCTKOBA
noBepxus 24,4 tuc. M 2 /ra mis copry Jlerenma ta 30,9 Tic. M°/ra amst copry Xopoi
dbopmyBanacs 3a moenHaHHa 1HOKYAIii HaciHHs «XaitKor Cymep» + «XaiKor
Cynep Extender» Ta mo3akopeHeBOro MiHKUBICHHS KOMIUIEKCHUM MIKpPOJI0OpUBOM
«Poctok bo6oBi» Ha (oHi 100puB y HOpMi N3oPsoKeo. [5].

YMo0BH Ta MeTOAMKA NPOBEICHHSI AOCTiAXKeHb. /[BoakTOpHUI MONBOBHUI
nocai npoBoguian BopogoBxk 2017-2021 pp. Ha pocmigHux auissHkax  HATD
«ArpoHOMIYHE» BIHHUIIPKOTO HALIIOHAJIBHOTO arpapHOT0 YHIBEPCUTETY, 3€MJI1 IKOT'O
posraioBani y ¢. ArpoHomiune Binuuipkoro paiiony Binauipkoi oGnacti. IpyHT
JOCJIITHOTO TOJISI — CIpUM JICOBUM CEPEIHhOCYTIIMHKOBUH.
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Meroto mocmipkeHHs Oyi0 BCTAHOBHUTH BILIMB BHUKOPHCTAHHS CyYaCHHUX PICT
pEryIoUnX Ta OaKTepialbHUX TMpEenapaTiB Pi3HOrO0 MeXaHi3My il Ha JUHAMIKY
(opMyBaHHSI ILTOIL JIUCTKOBOI IMTOBEPXHI Ta MPOJYKTUBHICTH COI.

Cxema momwsoBoro mociiny: @axmop A — Obpobka HacinHsa: 1) KOHTPOIb,
2) o0poOka HaciaHs OioiHOKyIssHTOM BTY (2 11/T), 3) 00p0oOKa HACiHHS IperapaToM
Pizonaitn (2 n/T) + Pizoceitd (2 n/T), 4) oOpobka HacinHs npenapatom Anzaepis (1,5
n/t). @axmop B — I[lozakopenese nioxcuenenns: 1) KOHTpob, 2) MpenapaTom
biokommnekc BTY (1,0), 3) npenaparom ['ymidpenn (1,0 n/ra), 4) Xennpoct cos
(2,5 n/ra).

bioinokynsat BTVY: piguHa Big KpeMOBOro 10 KOPUYHEBOTO KOJBOPY 3i
cenudiyauM 3anaxoMm. Ckiaa: KUTTE3NATHI KIITUHH OyIb00YKOBUX OakTepiid
Bradyrhizobium japonicum, cum6iormuni mo coi, Tatp Bim 2,0x109 KVO/em® |
MaKpO- Ta MIKPOEJIEMEHTH, O10JI0TIYHO aKTUBHI MPOAYKTH KUTTEAISUTBHOCTI OaKTepiid
(BiTaMiHU, TE€TEPOAYKCUHU, T10EPETIHH TOIIIO).

Pizonaiin: Olompemapar ayis 1HOKYJAIIi HaciHHA 0000Bux KymnbTyp. Ckiai:
KUTTE3NATHI KIITUHU OynbOoukoBux Oaktepiit: Bradyrhizobium japonicum,
cuMOioTuyH1 A0 coi, Tutp (2,0 — 6,0) < 109 KYO/CMS, MakKpo- Ta MIKpOEJIEMEHTH,
010JI0T1YHO aKTUBHI IPOAYKTH KUTTEIISIILHOCTI OaKkTepi (BiTaMiHH, FeTepOayKCHHH,
ribepesniHu TOILO).

AHJepi3: piauHa BiJ MOJOYHOIO JIO CIPOTO KOJbOPY 31 cHeU(pIYHUM 3aaxoM.
Cknaz: KUTTE3IaTHI KIITHHU OyinbO0OUKOBUX Oaktepid Bradyrhizobium japonicum,
Kl MalOTh YHIKaJbHY CUMOIOTMYHY CHOPIJHEHICTh 10 OO0OOBUX KyJIbTYp, aKTHBHI
METa0OoITH MIKpOOpraHi3MiB (BiTaMiHH, (ITOTOPMOHU TOIIIO), KOMITOHCHTH
MOKUBHOTO CEpEIOBUINA (JIXKEpesia KUBJICHHSI MIKPOOpPraHi3MiB), 3arajbHE YHUCIO
JKUTTE3IaTHUX KITHH —2,5%109 KYO/em®. Kommorent 2 dochopMobimizyrounii
rpud Penicillium bilaii.

biokommekc BTY: OGionmpemapar ans KUBJICHHS Ta NPOQIIAKTUKH XBOPOO.
piauHA BiJl KPEMOBOTO JI0 KOPUYHEBOTO KOJIBOPY 31 CIAO0KUM CIIEM(PIYHIM 3a11axoM.
Ckuman: xuBl1 0akTepii: a30TPikcyroul — 3a0€3Meuy0Th POCIUHU a30TOM, Qocdop- Ta
KaJIIAMOOUTI3y04l — MEpPETBOPIOIOTh BAXXKOPO3UYMHHI CIOJIYKM Ha JOCTYIHI I
pociuH ¢dopmu: docdop, Kamid, 1HIIN ETEeMEHTH >KUBIICHHS, MIKPOOpPTaHi3MHU 3
(GYHTIMIHUMH BIIACTUBOCTAMM — 3aXUIIAI0OTh POCIMHU BiJl OaKkTepiadbHUX 1 TPUOHKUX
XBOPOO KOMIIOHEHTH TOKUBHOI'O CepeIoBUIIA (MaKpO-, MIKPOEIEMEHTH Ta OpraHivHi
JOKEpeia KUBJICHHS). 3arajibHe YMCIIO JKUTTE3aTHUX MIKPOOPraHi3MiB MPOAYIEHTa
e menmre 1,0x109 KYO/enm®,

I'ymippenn: KommnekcHe q00pHBO Ha OCHOBI TyMary Kailo 3 J0JaTKOBUM
BMICTOM KOPHUCHHUX MIKPOOPraHi3MiB Ta MPOAYKTIB ix Merabomizmy. Ckiiaa: KajikHi
COJi TyMiHOBUX Ta (YyJIbBOBHX KHCIIOT, KOMILIEKC Mikpooprani3miB: Bacillus
subtilis, Bacillus megaterium var. phosphaticum, Bacillus muciloginosus, Bacillus
macerans, Paenibacillus polymyxa, BAP (amiHOKHCIOTH, NENTHAM); SHTapHa
(OypImITHHOBA) KHCJIOTA; MOJIETUIICHIIIKOJb, MIKpOeJIeMeHTH (Cipka, MarHii, IUHK,
3aJ1130, MapraHel, 0op, MiJib, KpeMHIN, MOIIOACH, KOOAJIBT).
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XeIpocCT cosi: opraHo-mMiHepajabHe 100puB0o. MicTUTh B % 10: MakpoelIeMEeHTH
(P-2,9; K-3,5), mezoenementu (S-1,2; Mg-0,8), mikpoerementu (Fe-0,12; Co-0,01;
Mn-0,2; Mo0-0,03); Giosoriyao akTuBHI pedoBuHH: BiTaminu-0,02; aMiHOKHCIOTH-
1,0; mentuau-0,5; momicaxapuau-0,05.

Posmipn nocmigsoi mimsku — 40 M° , oGmikoBoi — 25 Mm°. IloBTOpHiCTH
YOTUPHUPA30Ba, PO3MIIIECHHS IUISTHOK CUCTEMaThudHe. B mociial BUCiBaIu COO COpPTY
Menicon. TexHomoOriss BUPOLIYBaHHS KyJbTypU — PEKOMEHIOBaHA Ui 30HH
Jlicoctenny mnpaBoOepexxHoro. OOJIKKM MPOBOAMUIM 3TIIHO 3arajibHONPUIHATUX Y
POCIMHHUIITBI METOAMK [6].

[TorogHi ymMOBH 3a TeMIlEpaTypHUM PEXKHUMOM Ta KUIBKICTIO OMaaiB MO pPOKax
JTOCIDKEHBb X04 1 Majiu JIeSIKl BIIXWJICHHS BiJ] cepeHiX OaraTOpiuHMX MOKa3HUKIB,
npoTe, B HIJIOMY OYJIM COPUSTIMBUMU JJI POCTY 1 PO3BUTKY POCIHH COi.

Pe3yabTaTtH gocaigieHb. 3araJibHOBIZIOMO, III0 OCHOBOIO (OPMYyBaHHS
POYKTUBHOCTI Ta YPO’KaWHOCTI CUTBCHKOTOCTIOIAPCHKUX KYJIBTYp, B TOMY YHCIHI 1
coi, € (OTOCUHTETUYHA JISIBHICTh arpoQiTOIEHO31B, AKa OE3MOCEPEIHbO 3AIECKUTD
BIJl PO3BUTKY ONTHMAJIbHOI IUIOIII JIUCTKOBOI MMOBEPXHI Ta il NPOAYKTUBHOTO MEPIOA.
[Inoma acuMinsAIKHOTO amapary y coi Moxe (QopMyBaTUCh Y JOCHUThH IIUPOKOMY
miarmasoni — Big 20 1o 70 tHc. M/Ta, nmpore onTuManbHOK € 40-50 Tuc. m°/ra. SIKmio
oA JIMCTKOBOI MOBEPXHI MEHINA, TO ONTHUKO-O010JIOTIYHA CTPYKTypa IOCIBY HE
ontumizoBaHa 1 ToMy ®AP BUKOPUCTOBYEThCS HE palliOHAIBHO, SKIIO OUIbIIA — Y
pe3ynbTaTi B3aEMO3aTIHEHHS 3HaYyHA YaCTUHA JIUCTKIB Y HUKHBOMY sipyci oOmajae, a
peliTa npaitoe He e(peKTUBHO [7].

3a pe3yJbTaTaMu MPOBEICHUX HaMH OOJIKIB JWHAMIKK (OPMyBaHHS ILJIOIII
JIMCTKOBOI MOBEPXHI BCTAHOBJIEHO, 110 BC1 (PaKTOPH, SIKI BUBUAIUCH Y JOCHII, Mau
NpsIMUY BIUTUB Ha IHTEHCHUBHICTH (hOpMYBaHHS (POTOCMHTETHUYHOTO amapary pOCiIvH
Ccol.

3HAYHOI0 MIPOI0 PO3MIPH ACUMUIAIIIMHOI TOBEPXHI BapiloBAIM 3a POKAMH
JTOCII/DKEHh Ta BHU3HAYAINCh, IEPEBAXHO, YMOBAMHU BojorosabdesmneueHocTi. Y
HepIIiid IOJOBUHI BEreTalliHOrO NEpioy CHOCTEpIraBcs aKTHBHUM NPHUPICT
CyMapHOi IUIOIII JTUCTKOBOI MOBEPXHI POCIWH COi, MICIs YOTrO0 BOHA JOCsTraja CBOET
MaKCHUMaJIbHOI BEJIMYMHH, @ y KIHII BEreTalli poCiIuH CIOCTEPIrajioch 3MEHIIEHHS
ACUMUIALIIHOTO amapaTy, [0 MOSICHIOETHCS TePEePO3IMOAITIOM OpTraHiYHOI PEYOBHHH,
SKa TEPEMIILYEThCS Y T€HEPAaTUBHI OPraHu.

Ha ocHOBI mpoBeAeHHWX HaMM JAOCHIKEeHb Brpoaox 2017-2021 pp.
BCTAHOBJICHO, IO JAMHAMIKa HAPOCTAaHHS JIMCTKOBOI MOBEPXHI BIIPOJOBXK BETeTallii,
sKa MaJia KpUBOJIHIMHUI Xapaktep. JlocmipkeHo, 10 IJIoIa JUCTKOBOI MOBEPXHI
HapocTayia 10 (pa3u KiHIS IBITIHHA-TI0YATKY YTBOPEHHS 0001B 1 KOJIMBAJIACh 3aJIEHKHO
nociipkyBanux (Qakropis Big 31,1£53 nmo 42,1+6,8 TI/IC.MZ/Fa, MICJIST  4YOro
CIOCTEpIraioch 1i ICTOTHE 3MEHIIeHHA. Y ¢a3i (i310JI0TIYHOI CTHUTIIOCTI IO
JIMCTKOBOI MOBEpXHi cTaHOoBUIA Bia 19,4+3,8 no 25,7+4,tHC. m*/ra.

BcranoBneno, mo o0o0poOka HaciHHS Tiepea  CiBOOIO Ta MPOBEACHHS
M03aKOPEHEBOTO TIPKUBJICHHS CYTTEBO BIUTMBAIM Ha (POPMyBaHHS BEIUYHHHM IO
JUCTKOBOI NoBepxHI. Bukopucranusa 6ionpenapari bioinokynsaat bTY, Pizonaiin ta
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AHJepi3 MiJBUILYBAJIO IHTEHCUBHICTh HAPOCTAHHS JIMCTKOBOI MOBEPXHI POCIUH COIi,
npore, HaWOUIBII e(QEeKTUBHOIO TepeanociBHa oO0poOka Oyjia Ha BaplaHTax
BUKOpUCTaHHs mpenapary bioiHokynssHT BTY, mo 3a0e3neunno mpupicT IO
JIMCTOBOI MTOBEPXHI IO BITHOIIEHHI JI0 KOHTPOJIIO Ha 5,4-6,2 THC.M%/ra.

3a paxyHOK MpOBEJEHHS 1HOKYJIALII IJIOMIA JIMCTKOBOI MOBEPXHI POCIHUH COi
3pocrana Big 31,1+5,3 Tuc. Mz/ra, Ha KOHTPOJI1 0e3 1HOKYJIsA1ii, 10 36,5+6,6 THe.M>/ra
Ha BapiaHTi 3 iHOKyIIsLi€ero npenaparoM Bioinokymsiat BTY, 1o 33,7+6,0 trc.m%/ra 3a
BHKOPUCTAHHS Tpemapary Pisomaitn Ta 1o 34,9+6,7 Tmc.M’/ra 3a BHKOPHCTAHHS
npenapary Anjaepis (tadi. 1).

Tabnuysa 1

Junamika miionli JucTKOBOI nMoBepxHi pocaun coi 2017- 2021 pp. 3anexkHo0 Bia
nepeanociBHOI 00pOOKH HACIHHS TA M03aKOPEHEBUX MiKUBJIEHb, THC. m’/ra

Poxu mocnimxeHs
S w ; -
Lé; ITo3akopeHeBe E % ¥ = s B E w2 E é
& 2 T PKUBJICHHS =3 5 = E 3 E Z =T S E
S = “EE| 2 g8 | 288 | ZE
g, == = SR a8
= =)
4 KonTpoib 10,8+1,8 | 23,6£3,6 | 31,1+53 | 26,1+55 | 19,4+3,8
§ Biokommmrexkc BTY 11,3+2,1 27,0+4,2 34,7+6,1 29,56,3 21,340
= I'ymipenn 115420 | 25,443,3 | 33,4+6,2 | 28,7458 | 20,8+3,8
~ XenmpocT cost 11,5+2,3 27,8+4,1 35,946,1 30,4+6,4 22,2439
KonTpoib 12,3+2,3 | 27,5+4,4 | 36,5+6,6 | 30,246,2 | 22,3+4,0
g biokommiekc BTY 12,7420 | 31,4450 | 40,8+7,3 | 34,0+7,2 | 24,7444
kS %‘a 'ymidbpena 12,642,3 | 29,6449 | 39,2+7,1 | 32,3+6,7 | 23,8444
R .E M| XenmpocT cost 12,9+27 | 32,8449 | 42,1+6,8 | 35/4+7,2 | 25,7+4,1
= " Kontposs 11,842,0 | 26,7445 | 33,746,0 | 29,1+6,1 | 21,2+3,9
’E >§ Biokommiekc BTY 12,6+2,0 | 29,6+4,6 | 38,4+6,9 | 32,0+6,7 | 23,2+4,0
& 8 |Lymidpenn 12,4421 | 28,2448 | 35,846,3 | 30,1+6,1 | 22,1+4,0
A~ + A& | Xenmpoct cost 129420 | 30,4+4,7 | 39,5+7,0 | 33,0+6,8 | 24,0+4,2
. Konrposs 11,9420 | 27,2¢45 | 34,9+6,7 | 29,7458 | 21,5+3,8
'é Biokommiekec BTY 12,6£2,2 | 30,2446 | 39,2+7,1 | 33,0+7,0 | 23,8+4,1
= I'ymibpena 126+2,1 | 29,3x4,6 | 37,0x6,7 | 30,946,1 | 22,9443
< Xenmpoct cost 13,3+2,3 | 31,6450 | 40,7474 | 33,8+7,0 | 24,5+4,2
Koedirmient Bapiarii V, % 5,7 8,5 8,3 7,7 7,3
BigrocuHa moxuboka Sx% 1,4 2,1 2,1 19 1,8

JDicepeno: cghopmosaro Ha 0CHOBI B1ACHUX OOCTIONCEHD

[TpoBeneHHs MO3aKOPEHEBUX MHKUBIECHB ((ha3a TPETbOro TPIHYACTOro JUCTKA 1
OyroHizauisi) mnpenaparamu biokommiexkc BTV, I'ymidpenn ta XenampocT cod
3a0e3Meymiio aKTUBHE HAPOCTAHHS JIMCTKOBOI IMOBEPXHI y POCIMH C€OI 1 Ha 4ac
HacTaHHs (a3 KiHellb IBITIHHS Ha JaHUX BapiaHTax jgociiay BoHa Ha 6,1-17,0 %
[EPEBUIIyBaJla KOHTPOJIb.
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MakcumanbHa y  JOCHIAl  IUIOMIA  JIMCTKOBOT  moBepxHi  42,14+6,8
THC.M/Ta (OpMyBaIach Ha BapiaHTi TOCIIY Je MPOBOIMIN MEPEANOCIBHY 0OPOOKY
HaciHHsA mpenapaTtoMm biokommiekc bTY Ta mo3zakopenesi mimpkuBieHHs y dazu 3-To
Tpili4acToro JMCTKa Ta OyTOHI3allli OpraHo-MiHEPAILHUM JA0OPUBOM XEIIPOCT COs
(2,5 n/ra), wo Ha 11,0 Trc. M%/ra a6o 35,3 % Giblie MOPIBHSHO 3 KOHTPOJIEM.

[TpoBeneni HaMu AoCHXKEeHHS B yMoBax Jlicocremny nmpaBoOepe:KHOTO Ha CIpUX
JICOBUX I'PYyHTaX CBIAYATh MPO TE, IO BEJIMYMHA YPOXKAWHOCTI 3epHA COI Y 3HAUHIM
MIpl 3ajie)kajga BiJ TOTOAHUX YMOB POKIB JOCHDKeHb Ta (akTopiB, sKi
JTOCHIDKYBJIMCS, a caMme IepearnociBHa o0OpoOka HACIHHSA Ta T03aKOPEHEBl
nipkuBieHds. Tak, y cepeaabomy 3a 2017-2021 pp. ypokaiiHICTh 3epHa BapiroBaja y
Mexax Big 2,47 no 3,31 1/ra.

Maxkcumanbaa ypoxkaitHicTh 3epHa coi 3,31 1/ra gopmyBanacs Ha BaplaHTax
nociiay, e nepes ciB0o HaciHHA coi 00po0siiin iHOKYIsiHTOM biokommieke BTY
Ta IPOBOJWIM JIBA [TO3aKOPEHEBI MIJKUBJIEHHS OpraHO-MIHEPaIbHUM XEIIPOCT COs
y (a3i 3-ro TpiiuacToro jucTKa Ta OyToHizamii, mo Ha 0,84 T/ra (34,0 %) OinmbIme
NOPIBHAHO 3 KOHTpOJIeM Oe€3 1HOKYJAIil HaciHHA Ta JIMCTKOBUX I03aKOPEHEBHUX
1JKUBIICHD (puc. 1).

3,50 3 5 o . S T -3
’ O oA o o e =) o @ o
N © ®© © A © N E NN
3,00 O Qo N -
s 5 o o ~ ~

= N [ o B B R |

S 2,50 i R R R A R g -
o & s Ml AR it | A A g O
s i pad i Ea B Ral s Wt I s,
g L L1112 12111

g e e o] B Brnd B ooyl sl S | B | i
9 2,00 i Vg arimiy g A R
© pau] [ ] et e pete s Wt I s,
i F TR o s : o
2 pau] [ e s [ e e s W I s,

= e s g B Prd By ooy sl S | B | i
o 1,50 i Yimivam i el e e
g= pau] [ ] et e pete s Wt I s,
= Lttt 1r1r111

= s B g pne Prnd P ooy sl S | B I
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KonTpons bioinokynsut BTY | Pizonaiin (2 n/t) + | Anmepis (1,5 1/1)

(2 n/1) Pizoceiid (2 n/T)

*[Ipumimxa: 1 - Korrpons; 2 - biokommuieke bTY; 3 — I'ymidpenn; 4 - Xenmpoct cosl.
Puc 1. YpoxkaiiHicTh 3epHa cOi 3aJ1eKHO BiJ IepeAnociBHOI 00poOKH
HACIHHSA Ta M03aKOpPEeHEeBMX MiUKNBJIEHb, Y cepeaqHbomy 3a 2017-2021 pp., T/ra

Cepen AoCHipKyBaHMX 1HOKYJISIHTIB ~HAWOUIbII  €(QEKTUBHUM  BUSBHUBCA
bioinokynsut BTY, mpu npoMy Ha JaHOMY BapiaHTI YpOXaWHICTh 3€pHa COi
dopmyBanace y Mexax 2,81 T/ra, 110 MepeBUILyBajIo KOHTPOJb BiaAnoBiaHO Ha 0,34
t/ra (13,9 %). 3a BukopucTaHHs iHOKYJsAHTIB Pizonmaitn + PisoceiiB ta Anzepis
npubaBka ypoxaitHocTi cranoBuia BianosigHo 0,21 1/ra (8,5 %) 10,23 1/ra (9,3 %).

10
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OTtpumaHni pe3yibTaTh AOCTIHKEHb CBIAYATh TaKOXK MPO CYTTEBY €(HEKTUBHICTD
M03aKOPEHEBUX TMIKUBIEHb. Ha BapiaHTax 3 TMPOBEACHHSM IO3aKOPEHEBUX
nijpKkuBieHs npenapatamu biokomimieke bTY, ['ymidpenn ta XennpocT cost y dhazu
3-it TpiituacTuil TUCTOK 1 OyTOHI3alli mprubaBKka ypoKaiHOCTI CTAHOBHJIA BIATIOBITHO
0,27-0,38 1/ra (10,9-13,5 %), 0,19-0,26 1/ra (7,9-9,3 %) i 0,34-0,47 1/ra (13,6-17,3
%).

Ha ocHOBI mpoBeIeHOr0 KOPEISIiHHO-PErPeCcifHOr0 aHaji3y BCTAHOBJICHO, IO
XapaKTepUCTUKA CUJIM 3B'SI3KY YPOXKAHHOCTI 3€pHA CO1 € 3HAYHOIO Ta TICHO KOPEIIOE
13 TUIOIICIO JINCTKOBOT MoBepxHi pociuH (Puc.2). BussiceHa 3aJIe)kHICTh ONMUCYETHCS
HACTYITHUM PIBHSIHHSIM perpecii:

V=-0,3116+0,0867*x

ne: Y — yposkaiiHicTb 3epHa, T/ra; X — IUIOIIa JTHCTKOBOI TOBEPXHi, THC. M7/Ta.

[Ipu upomy koedimienT kopensmii cranoBuB r= (0,986, a ckoperoBaHwmii
Koe(iIieHT aeTepMiHarlii, BiAMOBIIHO, r%=0,972, n-80.

4,4 . . . . . . . . . . . . .

42t
4,0t
38
3,6
34
32|

30

YpoxanHicTb

28
26|
24t
22}

20

18 ¢}

1,6 1 1 1 1 1 1 1 1 1 1 1 1 1
24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

lNnowa nuctkis

Puc. 2. PeakuiiiHa moBepxHsl 3aJIe:KHOCTI ypo:xaiHocTi 3epHa coi (Y) Bix
BeJIMYMHU IJIOMII JIMCTKOBOI MOBEPXHi, y cymi 3a 2017-2021 pp.

BucHOBKHM 1 mepcneKTHBM NOJAJBIIMX JOCHIIKeHb. TakuM YHUHOM,
pe3ynbTaTi MmonboBUX Aochimkenb (2017-2021 pp.), npoBeaeHUX Ha CipUX JIICOBUX
IpyHTaxX B yMoBax npaBobepexxkHoro Jlicocreny Ykpainu i3 BUBUCHHS €(EKTUBHOCTI

11
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Ha nociBax coi iHokyystHTIB (Bio-iHokymnstut BTY, Pisonaitn + Pi3oceiiB Ta AHaepis)
Ta OlOJOTIYHUX JOOpHWB Mg Mo3akopeHeBux ImikuBiIeHb (biokommiekec BTV,
T'ymidpenn ta Xemmpoct cost). [lo3akopeHeBi HiHKUBIEHHS OpraHO-MiHEPAJIbHUM
noopuBoM XenmpocT cos (2,5 n/ra) Ha (oHI MpOBENEHHS IHOKYJNALIl HACIHHS
npenaparom bio-iHokynsHT BTY (2,0 1/T) 3a6e3neumio ¢popMyBaHHS MaKCHMAIBHOT
IUIOLIi JINCTKOBOI MOBepXHi Ha piBHi 42,1+6,8 Trc.M*/ra, mo Ha 11,0 THe. M*/ra a6o
35,3 % Ounblle NOPIBHIHO 3 KOHTposieM. KoMIuiekcHe BUKOPUCTaHHS OakTeplalbHUX
npenapariB HUIIXOM O0OpOOKM HACIHHA Ta MO3aKOPEHEBUX MIHKUBJICHb 3a0€3MEeUnII0
(dopMmyBaHHs BpokailHOCT1 3epHa coi Ha piBHI 2,80— 3,31 T/ra, 1m0 MepeBUIyBaIO
koHTpoJb Ha 0,34-0,84 1/ra (13,3-34,0 %). MakcumanbHa k ypoxKailHICTh 3epHa COi
(3,31 1/ra) y nocmiai, B cepelHbOMY 3a POKH JO0CIIIKEeHb, 3apikcoBaHa Ha BapiaHTax,
ne BukopuctoByBain bioiHokynsut BTY (2,0 11/T) Ta opraHo-miHepanibHe TOOPUBO
Xemnmpoct cos (2,5 n/ra).
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ANNOTATION
THE INFLUENCE OF PRE-SOWING TREATMENT OF SEED AND EXTRA-
ROOT NUTRITION ON THE DYNAMICS OF FORMATION OF THE LEAF

SURFACE AREA OF SOYBEAN PLANTS

In modern agricultural conditions, the fertilization system is one of the most expensive
technological methods of growing agricultural crops, including soybeans. In today's difficult
conditions, there is an acute shortage and rising prices for various types of energy resources,
including mineral fertilizers. The variability of climatic and weather conditions and the high cost of
mineral fertilizers lead to the search for alternative approaches to the optimization of existing and
the development of new technological methods of cultivation.

This article presents the results of studies on the impact of biological preparations, namely
the inoculants Bioinoculant BTU, Rizoline + Rizosev, Anderiz and biological fertilizers for foliar
feeding Biocomplex BTU, Gumifrend and Helprost soybean on the formation of the leaf surface
area and productivity of soybeans. Conducting field research involved studying the impact of pre-
sowing seed treatment, foliar fertilization and their combination in order to determine the most
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effective model of their use. On the basis of the conducted observations and records, it was
established that in the conditions of the right-bank forest-steppe on gray forest soils, the
investigated preparations of biological origin had a direct effect on both the dynamics of the leaf
surface area and the formation of productivity.

In the experiment, the maximum leaf surface area of 42.1+6.8 thousand m2/ha was formed on
the variant of the experiment where pre-sowing treatment of seeds with the BTU Biocomplex
preparation and foliar feeding in the phase of the 3rd trifoliate leaf and budding with organo-
mineral fertilizer Helprost soybean (2.5 I/ha), which is 11.0 thousand m%ha or 35.3% more
compared to the control. In addition, this variant recorded the highest grain yield of 3.31 t ha™,
which is 0.84 t ha™ (34.0%) more compared to the control without seed inoculation and foliar
foliar feeding.

Key words: soybean, inoculation, biological fertilizers, leaf surface area.

Table. 1. Fig. 2. Lit. 8.
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