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"HawuioHanbHuit yHiBepcuTeT BOAHOIo rocrnoAapcTsa Ta NpMpoaoKopUCTyBaHHA, M. PiBHe

BUIJIbHI L-AMIHOKUCJ10TU POCJIMHHOIO NOXOMXEHHSA
AK YAHHUKUN ®OPMYBAHHS BPOXXAHK COI B YMOBAX
3MIHU KJNTIMATY B YKPAIHI

HDocnipkeHo ePpeKTUBHICTb NO3aKOPEHEBOro 3aCTOCYBAaHHSA EKCTPAKTy
BilbHUX L-aMiHOKUCNOT POCJIMHHOrO MNOXOMKEHHA Ha ¢$opMyBaHHA
BPOXXaWHOCTI Ta SAKOCTi 3epHa coi B yMoBax 3axigHoro lMonicca YkpaiHm 3a
CYYaCHMX KJ1IMAaTUYHUX 3MiH.

DocnipxeHHa npoBogunuca y 2023 poui Ha TEeMHO-CipuX FpyHTax
PiBHeHcbKOi obnacti. Y pocnipi BukopuctoByBanu copt coi STINE 11N20.
3acrocoByBanu npenapart EnerGreen Premium AMINO y Hopmax 0; 0,5; 1,0;
1,5; 2,0 n/ra WnsaXxoM No3aKopeHeBOro NiAXuBNEHHA Yy ¢pas3i KiHeub UBITIHHA —
dopMyBaHHSs 606iB. OLiHIOBaNN NOKAa3HMKKU BPOXKAWUHOCTI, CTPYKTYpPMU BpOXKalo
Ta BMIcTy Bifika y 3epHi.

BcTraHoBNEeHO, WO 3acTOCYyBaHHA EKCTPaKTy BinbHUX L-aMmiHokucnor
POCSIMHHOIO NOXOAXKEHHS CNPUSAE ICTOTHOMY NiABULLIEHHIO BPOXXalHOCTiI coi. Ha
KOHTPOJIbHOMY BapiaHTi BpoXXaWHicTb cTtaHoBuna 2,56 T/ra, Topi sK 3a
BHECEeHHA npenapaTty y HopMi 2,0 n/ra BoHa 3pocna po 3,44 T/ra, wo
3a6e3neunno npupict Ha piBHi 34,4%. MNpn uUbOMYy BiAMiYEeHO NOKpaLLEHHSA
Mop¢dooriYHUX NOKA3HUKIB POCSIUH, 30KpPEMa PO3BUTOK BereTaTMBHOI MacH,
36inblweHHs KinbKocTi 606iB Ta KinbKocTi HAaciHMH y 606ax. BMicT 6inka y 3epHi
nigsuwmeca 3 37,0% Ha kKoHTponi go 38,6% y BapiaHTi 3 MaKCMMaNbHOK
HOPMOK BHeceHHA. BcraHoBneHo, WO Haubinbw iHTEHCUBHE 3POCTaHHA
BPOXXaWHOCTI cnoctepiraerbcs y pianasoHi Hopm 0,5-1,0 n/ra, nicna uvoro
TEeMNU NPUPOCTY 3HMKYHTbCA. EKOHOMiIYHA ouiHKa NoKa3sana, Wwo BCi BapiaHTH
3acToCyBaHHA npenapaty € npubyTKOBMMM, a Hambinbw peHTabenbHUMM €
HopMum 0,5-1,0 n/ra.

[JoBeneHo [OOUINbHICTD BMKOPUCTAHHA  EKCTPaKTy BinbHux L-
aMiHOKMCJIOT POCJIMHHOIO NOXOMKEHHSA AK edpeKTMBHOro GioctumynsaTtopa y
TexXHonorii BupollyBaHHs coi. Mloro 3acTocyBaHHsi 3a6e3nevye NiABULLEHHS
BPOXXaWMHOCTi, MNOKpaLlEeHHA SAKOCTIi 3epHa Ta nNiABULIEHHA EKOHOMI4YHOI
edeKTMBHOCTI BuMpoO6HMUTBA. OTpuMaHi pe3ynbTaTm cBigYaTb npo
NepCcrneKTUBHICTb BUKOPUCTAHHA TaKUX Npenapartis B yMOBaX 3MiH KniMary.

Knruyosi cnoBa: BinbHi L-aMiHOKNCNOTU POCIMHHOIO NMOXOLXKEHHS; COS;
BioCcTUMynNATOpPW;  NO3aKOpPeHeBe  MIAXMWBMIEHHS;  BPOXaWHIiCTb;  6inok;
CTPECOCTINKICTb.
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AHani3 octaHHix pocnig)xeHb i nybnikauin. Liboropiy cos 3HoBYy
BUSABM1aCb OAHIE i3 OCHOBHUX NOJSIbOBUX KYNbTYpP B YKPaAIHi, B TOMY 4ucni
ANa arporpyHToBol 30HM 3axigHoro lMoniccs. A TOMY NUTaHHSA MOHITOPUHTY
3acobiB 11 BpOXXaWHOCTI B YMOBAX iHTEHCMBHOI0O 3eMJ1epo6CTBA HE BTPAYvaE
aKTyanbHocTi. 3a iHdopMauieto  MiHarpononitukn, B yMoOBax
noBHoMacwTabHoro BToprHeHHs B 2022 poui yKpalHCbKi arpapii 3ibpanu
cot 3 1,5 MnH ra, otpumaBwu 3,7 MJTH TOHH BpoXKato. [1opiBHAHO 3 MUPHUM
2021 pokoM, nnowi nig uielo KynbTypow 36inbwunucb Ha 4%. Y ce3oHi
2026 uvepe3 BiMHY Yy [lepcbKin 3atoui i, SK HacNigOK HAA3BUYAMHOIO
300PO0XKYaHHSA a30THUX [06pUB, COA 3HOBY CTasia BAaXKJSIMBOK KyNbTYpoo,
Ha sIKy c/r BUPOOHMKM NoknagatTb Benuki Hagil. Coa Ma€ yHiKanbHy
3paTHICTb dikcyBaTV 6e3KoWTOBHUIN (aTMOCcdEPHMIA) a30T 3a [OMNOMOIoH
6ynbboukoBux b6aktepin [3]. OpgHak, ona epeKTUBHOCTI LbOro CUMBio3y
HeoOXigHi cnpmMATNMBI yMOBKU st poboTn pepMeHTy — HiTporeHasun. Cos
Ay>xe pobpe pearye Ha No3akKopeHeBe MiOXXUBMEHHS aMiHOKUCIOTAMMW.
BoHM € Ba)XNMBUM eNeMeHTOM Cy4YaCHUX TEXHOJIOMN BUPOLLYBAHHSA L€l
KyNbTypWu, AKi 003BONSAOTb OTPUMYBATUM CTabinbHIi BMCOKI BpOXal Ta
3abe3nevyBaTtn npoaoBosibvy 6e3neKky YKpaiHu i cBiTy. AMIHOKMCIOTK —
Le NOTYXHi BiocTMMynATOpPY, SKi NiABULLYIOTb BPOXAaNHICTb Ta CTINKICTb
A0 6ioTMYHMX Ta abioOTUYHMX CTpeciB, OCKIJIbKM BOHW € OypniBeNbHUM
MaTepianoM gnsa 6inkoBux KNiTUH. OcHOBHI edeKTH, AKi 3abe3nevyoTb
aMIHOKMC/IOTM Ha Ccol, HACTYynHi: 3HATTA repbiumpgHOro Ta X0JI0A0BOrO
CTPecy; y4acTb y cuHTe3i xnopodiny i B poboTi poTtocucteM Ta a30THOMY
0OMiHi; 3abe3neyyrTb Kpawy poboTty 6ynbbo4oK Ta [OCTYMHICTb
MIKPOEJIEMEHTIB; MOKPALLEHHS NOKA3HUKIB 3aNUIeHHS, 3HATTS CTpecy Big
HaAMipHO BMCOKMX TemnepaTtyp, NioBULLEHHA BpoXKaWHocTi (6inblua
KinbKicTb 606iB Ha POCNMHI, KpaWMn HanuB 3epHa, BUWA Maca Tucadi
HaciHWH). Halkpalwe aMiHOKMCNOTM npaulloTe K «CTPaxoBU» Ta
AHTUCTPECOBUN IHCTPYMEHT. | 0C06IMBO aKTyaNlbHUM 1X 3aCTOCYBaHHSA € B
nepiog CTPIMKOI 3MiHW KNniMaTy B YKpaiHi Big4 NOMIpHO KOHTUHEHTaNIbHOro
00 Pi3KO KOHTUHEHTANbHOrO.

Ha cyyacHoMy eTani aKTMBHOro BIOHOBMIEHHA  PO3BUTKY
TBAPUHHULTBA 3piC NONUT Ha BiNOK, OCHOBHUM [O)KEpPesioM SKOro B CBITi
3anunwaceTbca cod. BooHoyac Hachnigku rnobanbHOro noTenfiHHA Angd
3axigHoro Nonicca [o3BoNNAM OTPMMYBATU AOCUTb BUCOKI BpOXKal paHille
HexapaKTepHOl AN perioHy Wi€l cinbCcbKOrocnoaapcbkoil KynbTypu [4]. Y
3B'A3KY i3 UMM, JOCNIOXKEHHS BMJIMBY aMiHOKMCIOT HA BPOXAaWHICTb COl €
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OOCUTb aKTyasibHOK NpobseMor [N Cy4acHOro arpoBMpobHuuTBa B
yMmoBax [loniccs.

OuiHka e¢dEeKTUBHOCTI CUCTEM MO3AKOPEHEBOr0 XWBJIEHHSA COI
AMIHOKMCNI0TaMKN NOKa3ana He4OCTaTHIN pPiBEHb 1T PO3KPUTTS, OCKINIbKK Y
Baratbox BMnNagKax AOCAIAXYBANMCb aMiHOKMCAOTM ab0 HEPOCIIMHHOIO
NOXOMXKEHHS, abo HeBiNbHI aMiHOKMCNOTK, abo He L-aMiHokucnotn [1-2;
5-9]. He BCi aMiHOKMCIOTM MalTb 0OQHaKOBY PYHKLiIO Ta He 04HAKOBO
Ail0Tb Ha KynbTypy. Came TOMy BaXJIMBUM BMICT aMiHOKMCIIOT Ta IX
nponopuis (amMiHorpaMa) KOXHOro 3aCTOCOBAHOr0 NPOAYKTY. 3aCBOEHHS
BIIbHUX aMIHOKUCNOT € edbeKTUBHIWMM, HIXK NenTUAIB Ta noninenTuhis
3aBOSAKN IXHbOMY MaJsioMy MOJIEKYNIAPHOMY pO3Mipy Ta BIiACYTHOCTI
3apaay, Wo 003BOJISAE IM JIErKO NPOXOOUTU Yepes3 KYTUKYIN Ta KJITUHHI
mMeMbpaHu. LS xapakTepucTMka [O03BOJSISE BUKOPUCTOBYBATU  IX
b6e3nocepeAHbO POC/IMHHUMU KNiITUHaMKM B MeTaboniyHMx npouecax be3
HeobXxigAHOCTI nonepenHbLOI Aerpaaauii. 3 iHWoro 60Ky, KOPOTKONAHLOMOBI
nenTuaun noTpebyoTb rigponily, Wo BMMarae BUTpaT eHepril. EK3oreHHe
3aCTOCYBaHHS BiJIbHUX aMiHOKMCNOT EKOHOMUTb EHEPTito Ha BUPOOHULTBO
BiJIbHUX aMIHOKMUCJIOT POCJIMHOM, WO Bigo6pakaeTbCA B MOKPALLEHIN
eHepril pocTy, CTINKOCTI [0 CTPecy, a TAaKoX NigBULLEHHI BPOXANHOCTI Ta
AKoCTi. Maca BinbHMX aMiHOKUCAOT cknagae 6nm3bko 110 panbTtoH (Ja) i
Bi4MOBIQHO Yac abcopbuii pocnnHow 1-3 roguHu, Toai SK Maca HeBINIbHUX
aMiHokucnoT — 6am3bko 10000 da i yac ix abcopbuil Big KinbKOX roguH Ao
KiIbKOX OHIB.

AMiHOKMCnotTn MoXyTb b6ytm B L- Tta D-dopmi, ane nunwe L-
aMiHOKNCNIOTM BUPOONAOTLCA B KNITMHAX Ta BKJKYAKTbLCA A0 CKnagy
binkie. BukniwoyHo L-aMiHOKuMcnotM € 6ioNOriYHO aKTUBHMMM Ta
KOPUCHMMM AN POC/IMH.

NonepenHi pocnigXeHHA niaTBepaAuMNM NIABULWEHHA MNOKAa3HMUKIB
BPOXaWHOCTI col Big 3acTtocyBaHHA aMiHokucnoT [1; 5]. Takox 6yno
BCTAQHOBJIEHO BUCOKY epEKTUBHICTb BNJIMBY HA BPOXAWHICTb COI CUCTEMM
NMO3aKOPEHEeBOro NiAXXMUBJIEHHA aMiHOKucnoTamu [2].

LLlo cTocyeTbCcs BUBYEHHSA Ail CUCTEMU NIOXKUBIIEHHA €KCTPAKTaMu
came BifibHMX L-aMiHOKUCNOT POC/IMHHOIO NMOXOAXEHHS, TO MOHITOPWUHT
nitepatypHux pxkepen 3 2008 poKy BMSABMB HELOCTATHIO KiNbKICTb
pe3ynbTaTiB NoAibHUX [oCnig)KeHb, WO nNiATBEPAXXYE HOBU3HY Ta
AKTYanbHICTb BUCBITNEHMX pe3yNnbTaTiB OOCAIOXKEHb Yy NpencTaBlieHin
HayKoBIn nybnikau,il.

MeToto pocnigXKeHHs 6yno ouiHUTM ePeKTUBHICTb NO3aKOPEHEBOIO
3aCTOCYBAHHA  €KCTPaKTy  BiNbHMX  L-aMIHOKMCNOT  POCAMHHOrO
NOXOOXKEHHS Ha POpPMYBaHHS BPOXXAMHOCTI Ta IKOCTI 3epHa €Ol B YyMOBax
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3axigHoro [lMonicca YKpalHM 3@ CydaCHUX KNiMaTU4YHUX 3MiH. 06'eKTOM
AocnigXeHb 6ynm npouecy ¢opMyBaHHS BPOXKako COl cepeaHbOPaHHbOro
copty STINET1N20 (CLUA) Ha TeMHo-cipux rpyHTax. [lpeameTom
AOChigXeHb OyNM NOKa3HUKKU BPOXKAMHOCTI COl.

MeToauka pocnigkeHb. [lonboBI pocnigXeHHS NpPoOBOAMIUCH
BnponoBx 2023 poky y nonboBomy gocnigi TOB «ArpoxonauHr 3opsa» Ha
[OCNigHOMY noniroHi y c. 3ops PiBHeHcbKoro panoHy PiBHeHCbKOI
obnacTi. JocnigHnin nNoniroH po3TawoBaHun 6ina aBTogoporu PiBHe —
Jlyubk 3a 18 KM Big o6nacHoro ueHTpy M. PiBHe. [pyHTV Ha gocnigHoMy
NONIroHi — TEMHO-CIipi, CepenHbOro Ta BaXKO-CYr/IMHKOBOIr0 MexXaHiYyHoro
cknapy. BmicT rymycy - 3,5-3,9%, pH rpyHTy — 5,3-5,7 (cnabokucnun).

HocnipykeHHsa nposoaunuck Ha coi copTy STINET1N20 (opuriHaTop
— komnaHia STINE, CLLA). OcobnuBicTb LbOro COpTy COI: He Mo, CTiKa A0
Ail0Y0T PeYOBUHU TPUOEHYPOH-METUII.

Onsa pocnipie 6y o6paHmnn npenapat EnerGreen Premium AMINO
BiTYM3HAHOro BMpobHMUTBa: TOB «Arpoxim TexHonorii» (XMenbHUUbKa
o6nactb).

Xapaktepuctukm npenapaty EnerGreen Premium AMINO:

pH - 4,4; ryctnna - 1,11 r/n.

AMIHOrpama:

CnisBigHOWEHHA aMiHOKKCAOT

1T prtss MACTI 30800
P— 1%
i~

ENER

TexHonoris BMpowyBaHHA col Byna KIacu4yHo, i3 3aCTOCYBaHHAM
3acobiB  3axucty pocauH (33P) Ta Mikpomo6bpus (MKO) pns
no3aKopeHeBoro nNigxueneHHs (tabn. 1). MonepeaHNK — NwWeHULUSA 03MMa
(copt Marttyc, opuriHatop - Strube, HimeuyumHa). 06po6ITOK rpyHTY
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nepenbayvyaB 3AINCHEHHS MOCAIAOBHO TaKUX TEXHOMOMYHUX 3aXOAiB:
OCiHHA OpaHKa Ha rMbuHy Oo 25 cM, BeCHsAAHA KynbTuBauia o 12 cm.
MNocie 3pincHoBaBcs nociBHMM komnnekcoM HORSCH 3 Mmixkpaansam 30 cm,
3 HopMoto Buciey 500 TucsaY HaciHMH Ha ra, rMunbuHa nociBy 3-4 cM. B
SIKOCTI OCHOBHOIO »XMBJIEHHA BUKOPMUCTOBYBABCA CYXMW iHOKYNSAHT ONS
dikcauii atMocpepHoro a3oty Premium Inoculant BupobHuuTBa KOMNaHiil
Legume Technology (CnonyyeHe KoponisctBo Benukoi BputaHii Ta
MisHiuHOT IpnaHaii).

Mepiog pocnigxeHb 2023 pik 3a METEOPONOTriYHMMM yMOBaMu OyB
OinblW-MeHW OJHOPIAHMM, B LIJIOMY XapaKTepu3yBaBCA SIK OOCTATHbO
3gonoxeuun (F'TK=1,00). TligpoTepMiyHi yMoBM Habnmxanuca po
ONTUMYMY.

Puc. 1. CopT col, wo gocnig)xyeascs, y dasi 3—5 Tpinyactux 1McTka

Tabnuus 1
CucteMa 3axucTy coi

HasBa copty, | OguHnui Hopmu

Bug poboTtun Ctpokum 33P, MKJ BUMIpY 3aCTOCYBaHHS
npoBeaeHHS Ha 1 ra

STINE 11N20 T 0,100
MepepnociBHnN Hepo3puBHMi npouec 3 MOCiBOM, Temnepatypa [FPYyHTY Ha
06pob6iTOK FpYHTY | rNmbuHi 5cm 12-14°C

TeBipoH

$nyTtpnadon, 30
I'Ipo.preHHﬂ 06p96Ka /n o |/t 18
HaCiHHSA HaCiHHA :

TiabeHpason, 45

r/n
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NpPOOOBXeHHA Tabn. 1

Roots
P205 - 97,7 r/n;
N - 40,5 r/n;
K20 - 29,8 r/n;
Zn - 27,5 r/n (EDTA); 503 — | /T 1.0
19,3 r/n; Cu-9,1r/n(EDTA);
Mn-5,4r/n (EDTA); Fe - 3,2
r/n (DTPA)
Humic
ryMiHoBi Kucnotun y d¢opMi | n/T 1,0
KaninHoi coni, 200 r/n
Jlokep
TiameTtokcam, 350 r/n n/T 0.5
MNocis MnbuHa 3apobKu HaciHHA 3-4 cM
BHECEHHS
prHTosl nicna - nocisy | |, noTpe6ye
repbiungn o nosieu
cxoAiB
Bopa n/ra 200
TamepnoH
TpubeHypoH-meTun, 750 r/kr kr/ra 0.025
|  BHeceHHs | dasa 3-5 | TawraH
CTpaxoBux TpinyacTux TndeHcynbbypoH-mMeTun, Kr/ra 0,010
repbiungie JINCTKIB 750 r/kr
Top nambpoa — UMranoTpuH, n/ra 0.2
50r/n
Opon 90 npununay n/ra 0,3
Amino
EKCTPaKT BIlbHAX | 10
L-aMiHOKMCNOT pOCNMHHOIO
Il BHECEHHSA Ctumyn. pis noxomxxeHHs, 200 r/n
Mollium
Co - 8 r/n (EDTA); | n/ra 0,5
Mo -80r/n

163



Cepisa «Cinbcbkorocnofapcbki Hayku»

Bunyck 2(114) 2026 p. Y. 2

ISSN 3154-8059

NpPOOOBXeHHA Tabn. 1

repbiunpie

1 BHECEeHHH

He paHiwe 3-x
OHIB nicns
nepworo
BHECEHHS

Bopa

n/ra

150

Xank
dnyasundon-r-oyrmn,
150 r/n

n/ra

1,0

$yHriumom
iHCeKTUUMaun

v BHECEHHS

+

daza noyaTok
OyToHi3auii

Bopa

n/ra

200

Bisepa
TiopaHat-meTun, 310
r/n + enoKCcMKoHason,
120 r/n + TebykoHason,
70 n/r

n/ra

0,6

LLokep
imigaknonpug, 300 r/n
+ naMbaa-unranoTpuH,
100 r/n

n/ra

0,2

Ocean
EeKCTpaKT
BOLOpPOCTEN
Ascophyllum nodosum

MOPCbKUX

n/ra

1,0

B
6opeTaHONaMiH,
150 r/n

n/ra

1,0

Amino

€KCTPaKT BiNbHUX L-
aMiHoKucnoT
POC/IMHHOIO
NOXOMXKEHHS,

200 r/n

n/ra

1,0

Opon 90
npununay

n/ra

0,3

V BHeceHHS

3aBepLUeHHs
LUBITIHHSA -
dopMyBaHHSA
606iB

Bopa

n/ra

200

Kackapn
a30KCcUCTPOBiH,
250 r/n

n/ra

0,6

Timep
TiameTokcam, 141 r/n +
naMbpa-umMranoTpuH,
106 r/n

n/ra

0,2

Amino
EeKCTPaKT
L-amiHokuncnoTt
POC/IMHHOIO
NOXOOKEHHS,
200 r/n

BiIbHUX

n/ra

Hocnin
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NpPOOOBXeHHA Tabn. 1

Soybean
N-103,9r/n;
S03-56,9r/n;

B-15r/n;

Mn -9,2 r/n (EDTA);
Mo - 3 r/n (EDTA);
Cu-1,5r/n (EDTA);
Fe - 1,2 r/n (DTPA);
Zn-1,2 r/n (EDTA);
Co-0,3r/n (EDTA)

MgO - 20,8 r/n (EDTA);

n/ra 2,0

Apon
npununnad

90 n/ra 0,3

[ecukauis

Hecart

ovkeat anbpowmig, 150 r/n

n/ra 3,0

-

Puc. 2. CopT col, wo gocnigyxysascs, y dasi byToHizauil

e
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PesynbTatn pocnimkeHb. Bpo)kalHicTb col 6e3 3acTocyBaHHS
Mikpoao6puB cTaHoBUNa 2,56 T/ra (KOHTpoNbHa AingaHKa). BucoTta pocnuH
cknapgana 88-94 cMm. KinbKicTb cTeb6en Apyroro nopsigKy, ki po3MilleHi Ha
LeHTpanbHOMYy cTebni, B cepegHboMy cTaHoBuna 2-3. Ha pocauHax
HapaxoByBanocb 43-50 60ob6ukKiB, B cepegHboMy 606u chopmyBanu no 3
HacCiHMHKW. BMicT 6inka ctaHosue 37,0%.

Mpwn 3acTtocyBaHHi npenapaty EnerGreen Premium AMINO B HopMi
0,5 n/ra cnocTtepirannMcs HacTynHi MOKA3HUKU: BPOXKAWHICTb — 2,92 T/ra
(npupict 0,36 T/ra abo 14,1% B nopiBHAHI 3 KOHTponeM). Bucora pocnuu
89-97 cMm. KinbKicTb cTeben gpyroro nopsagKy 4—6, KinbKictb 606iB — Bif
47 po 55, KinbKicTb 3epHUH B 606ax — nepeBakHo 3. BmicT 6inka — 37,5%.

Mpwn 3acTtocyBaHHi npenapaty EnerGreen Premium AMINO B HopMi
1,0 n/ra oTpuManu HaCTynHi NOKA3HWUKKU: BpoXawuHictb — 3,37 T/ra
(npupict 0,81 T/ra abo 31,6% B nopiBHAHI 3 KOHTponeM). Bucota pocnuu
93-100 cM. KinbkicTb cTeben gpyroro nopsgky 5-12, KinbKicTb 606iB — Bify
52 po 68, KinbKicTb 3epHKUH B 606ax — Big 3 oo 4. BmicT 6inka — 38,1%.

Puc. 3. CopT coi, wo gocnigxxyeascs, y ¢pasi Ao3piBaHHA 60biB
(nepen 36MpaHHAM BpoXKalo)

Mpwn 3acTocyBaHHi npenapaty EnerGreen Premium AMINO B HopMi
1,5 n/ra cnocTtepirann HacTynHi NOKa3HMKWU: BpoXauHictb — 3,41 T/ra
(npupicT 0,85 T/ra abo 33,2% B NopiBHAHI 3 KOHTposeM). Bucota pocnuH
94-102 cM. KinbKicTb cTeben gpyroro nopsagky 7-12, Kinbkicte 606iB — Bif
58 po 73, KinbKicTb 3epHUH B 6ob6ax — Big 3 Ao 4. BmicT 6inka — 38,4%.
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Mpu 36inbweHHi HopMn npenapaty EnerGreen Premium AMINO po
2,0 n/ra oTpMManu HACTYNHi MNOKa3HWKW: BpPOXaWHicTb — 3,44 T/ra
(npupict 0,88 T/ra abo 34,4% B nopiBHAHI 3 KOHTponeM). Bucota pocnuH
95-104 c™m. KinbkicTb cTeben gpyroro nopsagaky 7-13, KinbkicTb 606iB — Bif
59 pno 77, KinbKicTb 3epHuUH B 606ax — Big 3 oo 4. BmicT 6inka — 38,6%.

Puc. 4. Okpema pocaiMHa COpTY COl, WO JocniaXyBaBcs, Y ¢asi [o3piBaHHSA

HopMuK BHeceHHs npenapaty EnerGreen Premium AMINO

606iB (Nnepen 36MpaHHAM BpOXKato)

Tabnuuga 2
3MiHKN AKICHNX NOKa3HMKIB Bpoxkato col copTy Stine 11N20 3anexHo Big
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0 88-94 2-3 43-50 3 37,0 2,56 2,56 0 0
0,5 89-97 4-6 47-55 3 37,5 2,92 2,56 0,36 | 14,1%
1,0 93- 5-12 52-68 3-4 38,1 3,37 2,56 0,81 | 31,6%
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NpPOOOBXEHHA Tabn. 2

1.5 94— 7-12 | 58-73 | 3-4 | 38,4 | 3,41 2,56 | 0,85 | 33,2%
102

2,0 95— 7-13 | 59-77 | 3-4 | 38,6 | 3,44 | 2,56 | 0,88 | 34,4%
104

MpupicT BpoXkanHocrTi, T/ra
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Puc. 5. MNpupicT BpoXXanHOCTI A0CNiAXYyBaHOI COI Big, HOPMU NO3aKOPEHEBOr0
BHeceHHs npenapaty EnerGreen Premium AMINO

Binok, %
38,8
38,6
38,4
38,2
38
37,8
37,6
37,4
37,2
37
36,8
0 0,5 1 1,5 2 2,5
Puc. 6. Mpupict BMicTy 6inka y 3epHi 4OCNIAXKYBaHOI COI Big HOPMMU
no3akKopeHeBOro BHeceHHsa npenapaty EnerGreen Premium AMINO
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OvHaMika npupocTy BPOXXaWHOCTI
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Puc. 7. Oiarpama 3anexHoCTi AMHAMIKU NPUPOCTY BPOXKANHOCTI A0CNIAXKYBaHOI
COl Bif, NpMpOCTy HOpMKU BHeceHHs npenapaTy AMINO
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OwvHamika npupocTty BMicTy Binka
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Puc. 8. [liarpaMa 3ane>HOCTi AMHAMIKM NPUPOCTY BMICTy Binka y 3epHi
A0CNiAXyBaHOI Col Big, HOPMU BHeceHHA npenapaty AMINO
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HamMmn Takoxx 6ynn npoBedeHi  pPO3paxyHKUM  eKOHOMIYHOI
edeKTUBHOCTI 3acTocyBaHHA npenapaty EnerGreen Premium AMINO gns
NO3aKOPEHEBOro MigXuMBNeHHa col y ¢a3i 3aBeplieHHA UBITIHHA -
dopMyBaHHSA 606iB:

- BapricTb npenapaty EnerGreen Premium AMINO - 382 rpH/n;

- BapTictb 1 TOHHM ypoxakw col 3 BMicToM binka 36,0-37,9% -
18 000 rpH;

- BapTicTb 1 TOHHKM ypoXak coi 3 BMicToM 6inka 38,0% i 6inbwe —
18 820 rpH.

Pe3ynbTaTn npepcrtaeneHi y Tabn. 3 ta Ha puc. 9.

Tabnuusa 3
Pe3ynbTaTn eKOHOMIYHOI e pEKTUBHOCTI Bif, 3aCTOCYBaHHSA Npenaparty
EnerGreen Premium AMINO Ha coi y ¢pa3i 3aBepLUeHHS UBITIHHSA —
dopMyBaHHSA 606iB

Hopma BapricTb MpupicT Baprictb BmicTt |JonnaTa |3araneHa
npenaparTy, | npenapary, | BpOXXaWHOCTI, | npupocTy 6inka |3a BMicT|BapTicTb
n/ra rpH/ra T/ra BPOXaWHOCTI, |y 6inka, npupocTy,
rpH/ra 3epHi, |rpH/T rpH/ra
%
0,5 191 0,36 6 480 37,5 0 6 480
1,0 382 0,81 14 580 38,1 820 15 400
1,5 573 0,85 15 300 38,4 820 16120
2,0 764 0,88 15 840 38,6 820 16 660

MopiBHAHHSA BapTOCTEN HOPM Npenaparty Ta
AOAATKOBUX BPOXXaWHOCTEMN, Y FPUBHAX

20000
15000
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5000

0 [ — — I

1 2 3 4

mPanl Pap2

Puc. 9. [liarpama 3anexHocTi ANHAMIK pocTy BapTocTi HopM npenapaty AMINO
(Pap 1) Ta BapTOCTi OTPMMaHOro foOaTtkoBoro Bpoxkato (Pag 2)
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TaknM 4YMHOM BCi [oOCNigXeHi HOpPMM BHECEHHS npenapaTty €
€KOHOMIYHO e(EeKTUBHMUMM | OKYMHMMMW, a Hambinbw peHTabenbHi,
o4yeBUAHO, 3HaxoaATbCA B giana3oHi 0,5-1,0 n/ra.

BucHoBku: 1. BuKopucTtaHHA noO3aKopeHeBO HA COI EKCTPAKTy
BilbHUX L-aMIiHOKUCNOT POCAIMHHOIO MOXOAXEHHS Yy ¢a3i 3aBepLleHHS
UBITIHHA — <¢opMyBaHHA 006iB BuaBMNocs edpeKTUMBHMM. BHeceHHs
npenapaty EnerGreen Premium AMINO B)Xe Ha nepuwin AOCAIAXYBaHIN
AiNSHUi i3 MiHiManbHO fo30t0 BHeceHHs 0,5 n/ra 36inbWwMNo BpoXKanHicTb
col po 2,92 t/ra, 10610 Ha 0,36 T/ra abo Ha 14,1% B MNOPIBHSAHHI i3
KoHTponeM (2,56 T/ra). BmicT 6inka y 3epHi 36inbwuecsa Ha 0,5% - Big
37,0% po 37,5%. A Ha pinaHui i3 MaKCMManbHNUM BHECEHHSAIM NpenapaTy B
Hopmi 2,0 n/ra BpoxkaunHicTb ctaHoBuna 3,44 1/ra — npupict 0,88 T/ra abo
34,4%, BMicT 6inka y 3epHi cknaB 38,6% — npwupict 1,6 NPOUEHTHUX
NYHKTWN.

2. BcrtaHoBneHo, wo 36inbleHHS HOPMM BHECEHHSA npenaparty
NPM3BOAUTL A0 30iNblIeHHSA BPOXAWMHOCTI COI, ane AWHaMiKa UbOro
36inbweHHs nicna HopMu 1,0 n/ra ynoBinbHIOETLCS.

3. BuaBneHo, wo 306inbWeHHA HOPMW BHECEHHs npenaparty
NPM3BOAUTL 40 36iNblUEHHS BMICTY BiNKy Y 3€pHi col, NpU4YoMy B Aiana3oHi
HopmM npenapaTty 0,5-1,0 n/ra oTpManun 3poCTaHHSA AWHAMIKN NMPUPOCTY
BMicTy 6inka, a B pgiana3oHi 1,0-2,0 n/ra cnoctepiraeMo ynoBiflbHEHHS
AWHAMIKM NPUPOCTY BMICTYy BinKa y 3epHi col.

4. Bci pocnigXXeHi HOPMKM BHECEHHSA npenapaty € eKOHOMIYHO
ePEeKTUBHUMN | OKYNMHMMWU, a Hambinbw peHTabenbHi, 04YeBUAHO,
3HaxogaTbcsa B pianasoHi 0,5-1,0 n/ra. B noganbwoMy MOXJINBO
AOCNIANTUN BUSBNIEHUN Aiana30oH 3 MEHLWMWM KPOKOM 30i/iblUeHHS HOPMM
BHECEHHS npenapaTy ANs BUSBNEHHS Hanbinbw peHTabenbHOI HOPMMU.
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FREE L-AMINO ACIDS OF PLANT ORIGIN
AS FACTORS OF SOYBEAN YIELD FORMATION IN CONDITIONS OF
CLIMATE CHANGE IN UKRAINE

The aim of the study was to assess the effectiveness of foliar application
of an extract of free L-amino acids of plant origin on the formation of soybean
grain yield and quality in the conditions of Western Polissya of Ukraine under
modern climate change.

The studies were conducted in 2023 on dark gray soils of the Rivne
region. The soybean variety STINE 11N20 was used in the experiment. The
EnerGreen Premium AMINO preparation was applied at rates of 0; 0.5; 1.0; 1.5;
2.0 l/ha by foliar feeding in the end of flowering — bean formation phase. Yield
indicators, crop structure and protein content in the grain were evaluated.

It was found that the use of an extract of free L-amino acids of plant
origin contributes to a significant increase in soybean yield. In the control
variant, the yield was 2.56 t/ha, while with the application of the drug at a rate
of 2.0 l/ha it increased to 3.44 t/ha, which provided an increase of 34.4%. At
the same time, an improvement in the morphological indicators of plants was
noted, in particular, an increase in the number of beans, the number of seeds
in beans and the development of vegetative mass. The protein content in the
grain increased from 37.0% in the control to 38.6% in the variant with the
maximum application rate. It was found that the most intensive increase in
yield is observed in the range of rates of 0.5-1.0 l/ha, after which the growth
rate decreases. The economic assessment showed that all variants of the
drug application are profitable, and the most profitable are rates of 0.5-
1.0 l/ha.

The feasibility of using an extract of free L-amino acids of plant origin
as an effective biostimulant in soybean cultivation technology has been
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proven. Its use provides increased yield, improved grain quality, and
increased economic efficiency of production. The results obtained indicate the
prospects for using such preparations in conditions of climate change.

Keywords: free L-amino acids of plant origin; soybean; biostimulants;
foliar feeding; yield; protein; stress resistance.
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