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Applying organic fertilizers in the permanent growing resulted in the the lowest coefficient of bioenergy efficiency - 1.05;
the total energy consumption amounted to 74,651 MJ/ha, and the yield accumulated energy made 10,254 MJ/ha. Applying bi-
ennial rotation in permanent cultivation units contributed to 1.10 increase in bioenergy efficiency coefficient, in the total energy
consumption - 82,591 MJ/ha; in the yield stored energy - 11,872 MJ/ha.

Total energy consumption level under interrupted with one-year rotation were 79375 MJ/ha; yield stored energy - 11970
MJ/ha and bioenergy efficiency ratio - 1.15. The highest bioenergetic efficiency in the organic supply interruption was noted in
a four-level rotation - 1.21, while the total energy consumption increased slightly - to 87,802 MJ/ha and the yield accumulated
energy made the highest rate - 13837 MJ/ha.

In the mineral supply system under permanent cultivation the total energy consumption amounted to 73,771 MJ/ha with
yield energy accumulated of 11107 MJ/ha and bioenergy efficiency ratio of 1.15. Improving the bioenergy efficiency was noted
under permanent growing interruption with one-year link rotation - 1.23; with the total energy costs of 81,711 MJ/ha and the
yield stored energy of - 13150 MJ/ha.

For one-year interruption of the crop rotation the bioenergy efficiency ratio rose to 1.29, the yield accumulated energy
amounted to 13,163 MJ/ha with the total energy costs of 78,495 MJ/ha. The highest bioenergy efficiency rate in the system of
mineral nutrition was obtained under growing in the four-year interruption of the permanent rotation - 1.31, total expenses were
86,922 MJ/ha, and the yield accumulated energy 14,793 MJ/ha.

The highest rate of bioenergy assessment was noted under combined organic and mineral fertilizers, namely: the two-year
rotation link (yield stored energy - 16,415 MJ/ha, total expenses - 83,761 MJ/ha, bioenergy efficiency ratio - 1.50); for perma-
nent cultivation ((yield stored energy - 15,041 MJ/ha, total expenses - 75,821 MJ/ha, bioenergy efficiency ratio -1.52); under
the four-year rotation link ((yield stored energy - 17806 MJ/ha, total expenses - 88,972 MJ/ha bioenergy efficiency ratio - 1.54)
and the lowest bioenergy efficiency rate is observed for one-year interruption of the rotation - 1.57, the (yield stored energy
was 16468 MJ/ha, with total expenses of 80,545 MJ/ha.

It has been found out on the grounds of the results found that introducing organic fertilizer with interruption of a monocul-
ture with one- and two-year rotation element increases the yield and quality of vegetable production, thereby increasing yield
stored energy. Therefore, it is an energy-saving element in tomato growing technology.

The elements of tomato growing technology suggested in highly specialized farms (introducing short crop rotation links
and organic mineral supply system in vegetables growing) has BER of 1.50-1.57, that is, the crop yield accumulated energy
exceeds the amount of energy spent on it formation.
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BMNAVB BIOCTUMYNATOPIB CTUMITO TA PEIOMNAAHT
HA NMPOAYKTUMBHICTb A4YMEHIO APOIO

[JocnipxeHo Bnave Gioctumynstopis CTuMno Ta PeronnaHT Ha (hopMyBaHHS BPOXKaiiHOCTi sYMEHI0 Aporo B ymoBax [is-
feHHoro Cteny YkpaiHu. MokasaHo, Wo 6iocTMYNATOpK NiABULLYBaM NOMbOBY CXOXICTb, CTUMY/OBaIN HAKOMUYeHHs 6io-
Macu Ta (hopMyBaHHS 6i4HMX NaroHie. BogHouac cnpusnu opmyBaHHIO (hOTOACMMINALIAHOI NOBEPXHi MOCIBIB AYMEHIO, Ha
LU0 BKa3ye 3pOCTaHHS iHAEKCY NIMCTOBOT NOBEPXHI MPOTAroM BereTaLil. 3acTocyBaHHA 6i0CTUMYNATOPIB B TEXHOMOTIT BUPOLLY-
BaHHS SUMEHI0 Aporo 36inbLUyBano 6io10rivyHy BpoxaiHicTb Ha 10-13 %.

KntouoBi crnosa: 6ioctumynsatopu, PeronnaHt, CTUMMO, AYMiHb IPWiA, BPOXaiHICTb, (hoToACMMINALIAHMIA anapar.

MocTaHoBKa Npo6eMn. AUMiHb SPUIA HaNeXWTb [0 NPOBIAHMX 3ePHODYPaXKHUX KyNbTyp B YKpa-
THi | 32 NOCIBHOI MNJ/IOLWLE0 Ta Ba/IOBMM 360pOM 3aiiMae Apyre Micue nicns 03umoT niweHuui. 3a BUCOKOT
MOTEHLIAHOT 3epHOBOT NPOAYKTMBHOCTI cyyacHMx copTiB (6113bko 90 u/ra), cepefHiii piBeHb BpOXKaii-
HOCTI AYMEHI0 3a1MLWIAETHCSH HU3bKUM, HECTabiNbHMM 3 KONMBaAHHAM B MeXax POKiB Mif BNANBOM pi3-
HOMaHITHMX thakTopiB - A0 40 % i 6inbLe.

MiBgeHHUn CTen YKpaiHW XapakTepu3yeTbCA HECTIAKUM i HEAOCTaTHIM 3BOSIOXKEHHSAM, BUCOKUMMU
NITHIMK TemnepaTypamu, 3aCOMIEHICTIO YaCTUHU TPYHTIB. MOCTIHO gitounii Komnaekc abioTUYHUX da-
KTOpiB HeraTMBHO BMAMBA€E Ha pPicT | PO3BMTOK KOPEHEBOI cucTeMU, hOPMyBaHHA (DOTOCMHTETUYHOIO
anapaTty pOC/UH, a TaK0X Ha TPMBANICTb | e(heKTUBHICTb Or0 PYHKLiIOHYBaHHS, CYTTEBO 3HUXYE MpPO-
LYKTUBHICTb Ky/NbTYyp Ta NOripwye AkicTb NpoAykuii [1]. BupiweHHA Liei npo6aeMy MOXIMBE LWASXOM
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po3p06KM HOBMX Ta YAOCKOHANEHHS ICHYHOUMX €NeMeHTIB TEXHOMOTIi BUPOLYBaHHA AYMEHIO, B TOMY
yucni i 3a paxyHOK 3acTOCyBaHHA MeTaboniuHMX npenaparis A5 perynsauii pocToBUX i NPOAyKLUiAHUX
npouecis. Tak, 3rifHo 3 Aep>kaBHot [porpamoto “3epHo YkpaiHu - 2015” 36inblUeHHS BasOBOro BU-
pPOGHMLTBA 3epHa AYMEHIO APOro 40 Maixe 8 MAH T CTae MOXAWBMM NpPW 3aCTOCYBaHHI perynsaTopis
POCTY, SIKi MOCUNIOKTBL CTIAKICTb POCAUH A0 AiT abioTnyHmx hakTopis [2, 3].

AHani3 ocTaHHIX gocnigpkeHb i nybnikauin. PesynbTaty focnigXeHb Y KynbTypi in vitro Bkasy-
I0Tb Ha NO3UTUBHUI BNIMB CTUMYNATOPIB POCTY POCAUH PeronnaHt Ta CTUMNO Ha (POPMYyBaHHA Kope-
HeBOT cuctemun xmento [4]. MpeacTaBieHa copToBa cneyudivHicTs NWEHULi 03MMOT Ta AUYMEHIO APOro
Ha fito 6IOCTUMYNATOPIB, BUKOPMUCTAHHA AKUX 36iNbLIYBas0 BPOXAMHICTL KyNbTyp BiAMOBIAHO Ha 4-5
Ta 6-10 % [5]. AocnigkeHo BNAUB NepesnociBHOT 06PO6KU HACIHHA perynatopamu pocTy pocimH CTu-
Mno, PeronnaHT Ha Hakonu4yeHHsA onil y HaciHHi Lupinus albus L. [6], Ta Byrneeofis y nuctkax [7].
BctaHoBneHo, wo CTtumno Ta PeronnaHT BUABNANM 6i03aXMCHI BNAcTUBOCTI, MOCWOBANN POCTOBI
npoLecu, akTUByBanu yTBopeHHs 6060B0-pu3obianbHOro cumbiosy [8].

MeTa i 3aBaHHA fOCNiIKeHHSA. MeToto po6oTu 6yno 3’acyBatu BNANB GiocTumMynatopis CTuMno
Ta PeronniaHt Ha pocToBi npouecu, hopMyBaHHS (hoToacUMINALIAHOro anapaTty Ta 6i0n0rivyHy BpoXKaii-
HICTb AYMEHI0 fiporo copTy AganT B ymoBax lisgeHHoro Crteny YkKpaiHu.

Martepian i meToguka gocnigpxkeHb. docnig NpoBogMAN 3 BUKOPUCTAHHAM HACiHHSA Ta POCANH AY-
MeHto aporo (Hordeum sativum J.) copty AganT B ymoBax gocnigHoro nons TAATY (m. Menitonosb)
B 2015 poui. Api6bHoAiNAHKOBI gocnign 3aknafann Ha YopHo3emax MiBLEHHUX HAHOCHMX 3 BMIiCTOM
rymycy (3a TriopiHum) - 2,6 %, asoTy (3a KopHgingom) - 111,3 mr/kr, pyxomoro gocgopy (3a Yupuko-
BMM) - 153,7 mr/kr, 06MiHHOro Kanito (3a UMpukosum) - 255 Mr/kr. Po3milLeHHs BapiaHTiB cMcTemMaTu-
YHe y 4-pa30Biil NOBTOPHOCTI.

HaciHHA aumeHt0 nmepeg ciB600 06p061aIM 3a CXEMO: BapiaHT 1- KOHTPO/b, HACiHHA IHKPYCTO-
BaHe po3umHoM Jlinocamy (5 mn/n); 2 - HaciHHA nepeg ciBboto iHKpycTyBanu 6ioctumynatopom CTum-
no (25 mn/T), a BapiaHT 3 - 6iocTumynaTopom PeronnaHT (250 Mn/T) Ha po3umnHax Jlinocamy.

bioctumynatopn Ctumno Ta PeronnaHt BupobHuuytea AN MHTL, «Arpo6iotex» fBns10Tb C060t0
KOMMO3WLUIAHI MONiyHKLIOHaNbHI npenapaTu, 6i03axuMCHI BNaCTUBOCTI SKUX 06YMOBNEHI CUHEPTIAHUM
e(eKTOM B3aEMOLIT NPOAYKTIB XUTTELIANLHOCTI B KYNbTYpi in vitro rpuba-mikpomivyeta Cylindrocarpon
obtisiucuilum 680, BUAINEHOr0o 3 KOPEHEBOT CUCTEMM >XeHbLUeH (CyMill amMiHOKWUC/OT, BYr/eBOAiB,
XUPHUX KUCNOT, nonicaxapupis, PiToropmMoHiB, MiKpOENeMeHTIB) Ta aBePCEKTUHIB - aHTunapasuTap-
HUX MakponigHMX aHTUBIOTUKIB, MPOAYKTIB MeTaboniamy rpyHTOBOro cTpenTtomiueTy Streptomyces
avermitilis [9].

Cisby npoBogunun y fobpe NigroToBaHWn rpyHT 3 HOPMOK BMCIBY 4 M/IH LUT. CXOXWUX HACiHWH/Ta.
MonepeaHUK - KyKypyA3a. lMosakopeHeBi 06po6KM NPoOBOANIN Y MDK(a3HUI Mepiog KiHeub KYL|iHHS -
noyaTky Tpy6KyBaHHA Ta 'y (ha3y KOMOCIHHA 3 BUKOPUCTaHHAM PeKOMeHA0BaHUX HOPM A8 6iocTumyns-
Topa Ctumno - 20 mna/ra Ta PeronnadT - 50 mn/ra. O6npmucKyBaHHA NOCIBIB NPOBOAW/MN Y BEYIPHIN vac
3 BUKOPWUCTAHHAM paHLUEeBOro o6npuckysaya 3 HOPMOK BUKOpPUCTaHHA poboyoro posumHy 300 n/ra
(0,03 n/m2). 36rpaHHA AYMEHIO APOro NPoBefleHO PyYHUM CMOCco60oM.

Y (hasy NOBHUX CXOAiB BM3HAYaM NOMbOBY CXOXICTb HACiHHA AYMeHt0. oLy MMCTKOBOro anapa-
Ty BU3HA4yanM MeToJ0M BUCIYOK Ta po3paxoByBanu iHAEKC NMcToBOT noBepxHi (1/1M). BmicT xnopodiny
BM3Havanu hyopoMeTpUYHO 3a gonomoroto N-tectepy (BMpobHMUTBO AnoHidA, Yara). O6nik 6ionoriy-
HOT BPOXKaMHOCTI MOCIBIB AYMEHIO MPOBOAWMN BiAMOBIAHO 40 3aranbHONPUIHATAX B arpobionorii meTo-
OVK. BusHayanm eneMeHTV 6i010TIYHOT BPOXKAHOCTI, @ came: KifibKiCTb MPOAYKTUBHUX CTe6en Ha 1 M2
KOoe®iLieHT NPOAYKTUBHOIO KYLLIEHHS, KifbKiCTb 3epeH Yy Kosoci, Macy 1000 HaciHWH, BONOTiCTb HaCiH-
HA, 6I0/I0TIYHY YpOXKaliHiCTb, pO3pax0oByBain rOCNOAApCbKMiA KOedilieHT AK BiHOLWEHHS Macu 3epHa
[l0 3aranbHOT Macu HaA3eMHOT YaCTUHU NociBy neBHOT nowi [10].

PesynbTaTv AocnigiB onpauboBaHO CTaTUCTUYHO 3 PO3paxyHKOM t-kpuTepito CT'lofeHTa Ta Haii-
MeHLWOoT icToTHOT pi3HuLi (HIPos). CTtatuctuuHy 06pob6KYy npoBefeHO i3 3aCTOCyBaHHAM MaHeni
Microsoft Office Excel 2010.

PesynbTaTu gocnigkeHHs Ta iX 06roBoOpeHHs. BiTunsHaHI nonidyHKLioHanbHi npenapatu CTuM-
no Ta PeronnaHT iHTEHCUPIKYIOTb (i3ioN0riyHi Npouecu pocTy Ta NOLINY KNITUH, WO BUpaXaeTbCs y
iHTerpasibHOMYy POCTi Ta PO3BUTKY POC/VH, NigBULEHHI CTIAKOCTI 0 XBOPO6 Ta cTpecis, 36iNbLIEHHI
BPOXKaWHOCTI, MOKpaLWeHHI SKOCTi npoaykuii. JocnifXeHHs nokasanu, Lo 3a yMOB NepeanociBHOI 06-
poOGKM HaCiHHA fAuMeHIo 6iocTumynaTopamm CTumno Ta PeronnaHT BiporifHo 3pocTana noaboBa CXO0-
XicTb Ha 7,8 Ta 4,3 % BignoBigHo (Tabn. 1).
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Tabnuus 1- MonboBa CXOXKICTb, KOEILLIEHT 3arasibHOro KyLLiHHA Ta cyxa 6iomaca S4UMeHI0 Aporo copTy AganT y dasy
KYLLIHHS 33 YMOB iHKpYycTauii HaciHHA 6iocTumynaTopamu CTumno Ta PeroniaHT

BapiaHT
MokasHuK
KOHTPO/b Ctumno PeronnaHt
MonboBa cxoxicTb, % 83,5+4,3 91,3+4,0* 87,8+3,6*
KoediLieHT KyLLeHHA 2,61+0,17 3,38+0,25* 3,15+0,22*
Cyxa maca 100 pocnuH, 1 104,1+6,6 171,3+9,7* 221,0+14,4*

MpumiTtka. TyT Ta gani: * - pisHULA iICTOTHA MOPIBHAHO 3 KOHTPONeM 3a p < 0,05.

Ctumno Ta PeroniaHTt B PeKOMEHA0BaHUX KOHLEHTpaLifX NO3UTUBHO BIJIMHYAN Ha (DOPMYBaHHA 6iu-
HUX NaroHis, L0 NiATBEPAXKYE 3pOCTaHHA KoedillieHTa 3aranbHOro KyuwiHHa Ha 29,5 1a 20,7 % BignoBsigHO
Ta MOPIBHAHO 3 KOHTPONLHUMU POC/IMHAMW SUMEHIO Aporo. Cnig BiA3HauMTK, WO JoCNigKyBaHi 6iocTuMy-
NATOPU CNPUAU CYTTEBOMY HaKOMMYEHHIO CyXOi 6iomacu auMeHto. Tak, 3a fil CTumno cyxa mMaca Haf3em-
HOT YaCTUHW POC/INH AYMEHI0 Y (Pa3y KyLLiHHS 3pocna B 1,64 pa3u, a 3a fil npenapaTy PeronnaHT BigMiyeHO
malixe [BOpa3oBe 3p0CTaHHA CYX0i Macu MOPIBHAHO 3 POC/IMHAMMW KOHTPO/IbHUX MOCIBIB.

Bigomo, L0 ypOoXKaliHICTb CilbCbKOrOCNOA4APChKMX KYbTYP 3a0eXNUTb Bif acumMinsAuiiHoi noBepxHi
nociBiB, Be/IMYNHMN TX POTOCUHTETUYHOIO NOTEHLiaNy Ta IHTEHCUBHOCTI POTOCUHTE3Y. Bxe y a3y Ky-
WiHHA, B pe3ynbTaTi aKTUBHOI0 JOpMyBaHHA BGioMacu pocnuH, BiAMiYeHO 3pOCTaHHA NOLWi TNCTKOBOT
MOBepXHi NOCiBiB AYMEHIO NiJ BNAWBOM LOCNiAXKYBaHUX 6iocTumynatopis (Tabn. 2).

Tabnuugs 2 - Bnnue npenapatie CTumno Ta PeroniaHT Ha iHAEKC IMCTOBOI NOBepXHi NocisiB (M2M2) Ta BMICT xs10podi-
ny (ym. of.) B IMCTKaX SYMEHIO iPOro

®dasa po3BUTKY KOHTPO/b Ctumno PeronnaHt

KyLLigHHs 0,49+0,06 0,67+0,06 0,75+0,07*
509+3 519+3 529+3*

Buxig B Tpy6Ky 2,13+0,11 2,33+0,18 2,41+0,15*
573+8 582+6 586+5

4,08+0,20 4,46+0,25* 4,35+0,19

KONOCiHHA-LBITIHHSA 610+13 634+11* 629+12

Tak, IJ1M nociBiB A4MeHI0 Y (ha3y KyLLiHHSA, HACIHHA SKoro 6yno obpobneHo CTumno Ta PeronnaHT,
nepeBuLLyBaB KOHTPO/bHI 3HAYeHHA Ha 36,7 Ta 53,0 %. 3a no3akopeHeBOro 06pobiTKY pocnuH npena-
patamu CTumMno Ta PeronnaHT y a3y suxony B Tpy6kKy I/1M1 nocisis AsumeHto 3pocTas Ha 9,4 Ta 13,1 %
nopiBHAHO 3 /111 KOHTPO/ILHOIO BapiaHTa. Y nepiod opMyBaHHA Konocy Ta 'y dasy uBiTiHHA, IJ1M no-
CiBiB AUMEHI0, L0 06po6nanu npenapaTtamu CTUMNO Ta PeronnaHT, nepeBuLLyBaB 3Ha4eHHSA KOHTPO/Ib-
Horo BapiaHTa Ha 9,3 Ta 6,6 % BiAMNOBIAHO.

Bun3HauyeHHs 3arasibHOro BMICTY x/0podiny 3a gonomoroto N-TecTepy nokasasno, Wo npenapartu
Ctumno Ta PeronnaHT cnpuanu akTusaLil NMpoLeciB CMHTe3y Ta HarpoMagXeHHA (OTOCUHTETUYHUX
NirMeHTiB y IUCTKaxX AYMeHI0. BnpofosX pocnifXysaHuUX nepiofiB Beretauii SYMEHIO ApPOro BMICT
xXnopo@iny B niMcTKax 3poctas Ha 2,3-3,9 % 3a yMOB 06p06KM NociBiB 6ioCTUMYNATOpaMu.

MpoAYKTUBHICTb POC/IUH € KOMNNEKCHWUM MOKA3HUKOM fiT Ta B3aeMOZiT (hizionoriyHux, mopdgonori-
YHMX Ta iHWMWX 03HaK i BNacTMBOCTel. PiBeHb BPOXANHOCTI AYMEHIO BU3HAYaBCA iHAMBIAYaNbHOK Npo-
OYKTUBHICTIO POC/MH, fIKa, B CBOIO Yepry, 3afeXuTb Bif aMNAiTyAn KONNBaHb KifIbKOCTI MPOAYKTUBHUX
naroHis, BUMOBHEHOCTI Konoca, macu 1000 HaciHWH. 13 aHUX HaBefeHWUX y Tabnuui 3 BUAHO, L0 BUKO-
pucTaHHA npenapatis CTUMNO Ta PeronnaHT cnpusno 36iMbWEHHI0 YACeIbHOCTI NPOLYKTUBHOTO CTE6-
NOCTOK0 B NociBax AYMeHI0 A0 627 Ta 619 wT./mM2BignoBigHo, Wwo Ha 12,7 Ta 11,4 % nepeBuuLyBano no-
Ka3HWK KOHTPO/IbHOTO BapiaHTa focnigy.

Tabnuua 3 - BionoriyHa NpogyKTUBHICTb AYMEHIO ApOro copTy AfanT 3a yMOB 06p06KM NociBiB 6iocTUMynsTopamm
Ctumno Ta PeronnaHt

MokasHuK BapiaHT HIP
KOHTPO/b Ctvmno PeronnaHTt 0s
KinbKicTb NpoAyKTUBHUX cTe6en, WT./m2 555,7 626,5 619,2 57,6
KoediLieHT npoayKTUBHOT KYLLMCTOCTI 2,13 2,18 2,39 0,63
JloBXMHa Konoca, cM 8.3 8,6 8,9 1,0
KinbKicTb 3epeH B KOOCI, LUT. 22,7 22,6 23,2 1,1
Maca 1000 HaCiHuH, T 58,1 61,7 58,7 2,7
ocnopapcbkuii KoegiLieHT 0,450 0,453 0,451 0,008
BionoriyHa BpoxaiiHicTb, L/ra 56,5 63,4 61,9 52
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BBa)kaeTbCA, WO NOKAa3HUK NMPOAYKTUBHOT KYLLMCTOCTI AYMEHIO CNif PO3rNAfaTh AK OAWNH i3 BAXK-
BMX MOKa3HMKIB afanTMBHOCTI Ta 6i0N0TIYHOT CTIAKOCTI Y 3B 43Ky 3 TUM, LLO 3a AiT NiMiTytH0UnX hakTo-
piB 3MEHLUEHHSA e/IeMEHTIB MPOAYKTMBHOCTI Bif6yBa€eThCA B TaKiil MOCNIAOBHOCTI: MPOAYKTMBHA KyLLMC-
TiCTb, 3arafibHa KinbKicTb INCTKIB, pIiCT, naowa NMCTKOBOT noBepxHi [11]. Cnig BigMiTUTH, WO 3a Aii
npenapatis CTuMno Ta PeronnaHT KoegiyieHT NPOAYKTUBHOT KYLWMUCTOCTI 3pocTaB Ha 2,3 Ta 12,2 %
BiANOBILHO Ta MOPIBHAHO 3 KOHTPO/EM.

3epHO € FOMI0BHOK CK/1agoBOK 6i0N0rivyHOT Ta rocnojapcbKoi BPOXKaMHOCTI 3epPHOBUX KONOCOBUX
KynbTyp. AHani3 JOBXWHW KOMIOCY Ta eNemMeHTIB CTPYKTYpW BPOXaWHOCTI nokasas, WO A0CNIMAKYBaHI
6i0CTUMYNATOPU He BUKIUKANWN BIPOTriAHUX 3MiH Y [OBXMWHI KOnoca, aKa Konusanacs B mexax 8,3-8,9 cm,
KifIbKOCTi 3epeH B KOMOCi, AKa 3MiHOBanacs B iHTepsani 22,6-23,2 wrt. Cnif Big3Ha4YnTU, WO iHTEH-
cuU@ikaLia pocToBMX MpoLeEciB B NOCiBaX AYMEHIO APOro 3a YMOB BMKOPWUCTAHHA BioCTUMYNATOPIB f0-
3B01MNa NiABULWUTN BUXiL TOBAPHOT YaCTUHM NPOAYKLii. BCTAHOB/IEHO, LLO 3a 3aCTOCYBaHHA BiOCTUMY-
natopa Ctumno BiporigHo 3poctasna maca 1000 3epeH AUMEHI0 Ha 6,2 % MOpPIBHAHO 3 KOHTPO/IbHUM Ba-
piaHTOM. E(DeKTUBHICTb BUKOPUCTaAHHA BEreTaTBHOT Macu POC/ANH Ha NO6YA0BY 3epHa MOXHa OLiHUTK
3a rocnogapcbkum KoediuieHTom. Mpenapat CTMMMO Halbinbw eeKTUBHO 36inbWwyBaB Krocn, sakuii
cTaHoBuB 0,453 B fOCNiAKXYyBaHUX MOCIiBaX SYMEHIKO APOro. BioforiyHa ypoXKahHIiCTb AUMEHH Ha KOHT-
ponbHOMY BapiaHTi cknana 56,5 u/ra. 3a BMpOLLYBaHHA AYMEHKO 3 BUKOPUCTaHHAM 6GiocTumynsatopa
Ctumno 6ionoriyHa BpOXaiiHicTb 3pocsia Ha 12,8 % i cknana 63,4 u/ra, a PeroniaHT nigsuuimMe Bpo-
XalHicTb fo 61,9 n/ra, wo Ha 9,6 % nepesuLLye 6i0NOriYHY BPOXKANHICTb KOHTPO/ILHOIO BapiaHTa.

BucHosku. Bioctumynatopn CTumno Ta PeronnaHT 3a yMOB nepeAnociBHOi 06po6Ky HaciHHA a4-
MeHI0 ApOoro B PeKOMEH0BaHUX KOHLEHTpaLiaX NigBULLYBaIN MOAb0BY CXOXICTb, CTUMY/OBAIN 3p0C-
TaHHA HAKOMMYeHHs 6iomacu Ta popmyBaHHS GiYHUX naroHis. CTUmMNo Ta PeronnaHT cnpusnu gopmy-
BaHHIO (DOTOACKMMINALINHOT NOBEPXHI MOCIBIB SYMEHIO, WO NiATBEPMAKYETLCA 3pocTaHHAM 1/ y pisHUX
thaszax BereTauii pocnuH Big 9,3 Ao 53,0 % NOPIBHAHO 3 KOHTPO/IbHWM BapiaHTOM. 3a YMOB 06p0o6KM
NoCiBiB AYMeEHI0 6iOCTUMYNATOPaMM BigMidyeHO 36inbleHHA BMIiCTY xnopoginy Ha 2,3-3,9 %.

BcTaHoBneHo, wo Ctumno Ta PeronnaHT 36inblWwyBany NPOAYKTUBHMUIA CTe6OCTI B MOCiBax fsume-
HIO Ta macy 1000 3epeH. 3acTocyBaHHA GIOCTUMYNATOPIB B TEXHOMOTIT BUPOLLYBaHHA AYMEHIO APOro
[,03B0O/INAO0 36iMbWINTK 6I0N0TIYHY BpOXaiHicTh Ha 10-13 %.

OTpumaHi faHi NigTBepAXYHOTb NEPCMNeKTUBHICTL MOAANbLIONo AOCNIAXKEHHA 6ionpenaparTis Ta pos-
KpUTTA MexaHi3miB TX afanToreHHUX edekTiB, 0co6/nMBO B nocywwnumeux ymosax [lisgeHHoro Creny
YKpaiHu.
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BnvaHune 6uoctumynatopos CTUMMO 1 PeronniaHT Ha NPoAYKTUBHOCTL AYMEHS APOBOro

M.A. KonecHukos, C.I1. lNoHoMapeHKo

VccnepoBaHo BAvsiHME 6rOCTUMYNATOpoB CTUMMO ¥ PeronnaHT Ha ()OpMMUpOBaHWE YPOXaiHOCTW fUMeHs SpOBOro B
ycnoBuax KOxHoli CTenn YkpauHbl. MokazaHo, 4To GMOCTUMYNSTOPbI MOBbILLIAIN MOMEBYH BCXOXECTb, CTUMY/IMPOBA/IN Ha-
KOMjeHne Gromacchl U (opMMpoBaHNe GOKOBbLIX CTE6MeR. BMocTMynsaTopbl cnocob6cTBoBanu (hOpMUPOBaHMKO (DOTOACCHUMM-
NALUMOHHOW NOBEPXHOCTY NOCEBOB AYMEHS, HA YTO YKa3blBaeT BO3POCTaHWe MHAEKCA /IMCTOBOI MOBEPXHOCTU Ha NPOTSHXEHUM
BereTaumu. Vcnonb3osBaHue 6UMOCTUMYNATOPOB B TEXHOMOMMU BbIPALLMBAHUA AYMEHS APOBOrO YBENMUMBANIO GUMONOTMYECKYIO
ypoXxaiiHoCTb Ha 10-13 %.

KntoyeBble crioBa: 6MocTUMynaTopbl, PeronnaHt, CTUMIO, SUMeHb SPOBOIA, YPOXaHOCTb, JOTOACCUMMNALMOHHDIN annapar.

The effect of Stympo and Rehoplant biostimulators on spring barley productivity

M. Kolesnykov, S. Ponomarenko

Barley relates to the leading grain-forage crops in Ukraine and occupies the second place after winter wheat by sown area.
Notwithstanding the potentially high productivity of its modem varieties, the average barley yield is low and unstable due to the
influence of various factors.

The complex of abiotic factors negatively affects the growth of root system, photoassimilation area formation, and
decreases the plant productivity. The effective methods to solve this problem are to improve the existing technology of barley
cultivation, particularly via the preparations for metabolic regulation of growth and production processes. The efficacy of the
application of the bio-stimulants Rehoplant and Stympo in wheat, barley, lupin, soybeans production has been proved.

The aim of the study was to determine the influence of plant growth bioregulators Stimpo and Regoplant on the growth of
the barley variety Adapt, its photoassimilation apparatus formation and biological productivity under the conditions of South
Steppe in Ukraine.

The studies were conducted using spring barley seeds and plants (Hordeum vulgare L.) of the variety Adapt in the small
plot experiment (Tavria State Agrotechnological University, Melitopol). The experimental area was located on the areas with
southern alluvial black soil with humus content (by Turin) - 2.6 % N (by Komfild) - 111.3 mg/kg mobile phosphorus
(by Chyrykov) - 153.7 mg/kg exchangeable potassium (by Chyrykov) - 255 mg/kg, pH of the water/salt - 7.0/7.3.

The stimulators Stympo and Rehoplant produced by Interdepartmental Science and Technology Centre "Agrobiotech”
NAS and MES have been applied. The presowing and leaf treatment with the biopreparations were performed in doses
recommended by the producer. These stimulators are multifunctional preparations which contain amino acids, carbohydrates,
fatty acids, polysaccharides, plant hormones, minerals and aversectynes.

Barley seeds of the experimental variants were treated with Stympo, 25 ml/t (v.2) and Rehoplant, 250 ml/t (v. 3) prepared
on Liposam solution, 5 ml/L The sowing rate was 4.0 million pcs seeds/ha. FoUa treatment was performed in the phases of
tillering and earing according to the recommended standards for Stympo - 20 ml/ha, Rehoplant - 50 ml/ha. The germination
rate, leaf area index (LAI), chlorophyll content and biological yield elements were under control.

The study has shown that barley seed pre-treatment with Stympo and Rehoplant stimulators significantly increased
germination by 7.8 % and 4.3 % respectively. Stympo and Rehoplant positively affected the formation of side shoots which
proved the total bushing factor increase by 29.5 % and 20.7 respectively, compared to the control variants of spring barley.
The biostimulators contributed the dry biomass accumulation in spring barley significantly.

It is known that the crop yield depends on the crop assimilation surface. In the study, the barley LAI exceeded the control
variant by 36.7 % and 53.0 % when the seeds were treated with Stympo and Rehoplant during the tillering stage. LAT was by
9.4 % and 13.1 % more compared to the control when folia treatment with Stympo and Rehoplant was performed during the
stem elongation. The LAI of the treated barley crops exceeded the control by 9.3 % and 6.6 % respectively during the heading
and flowering periods.
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The total chlorophyll content measured with the help of N-testers showed that Stympo and Rehoplant induced synthesis
activation and photosynthetic pigment accumulation in barley leaves. In case of stimulator application in the periods of barley
vegetation this index increased by 2.3-3.9 %.

The data shows that the use of Stympo and Rehoplant treatment increased the number of productive stems up to 619 and
627 units/m2, respectively. It should be noted that the productive bushing factor grew by 2.3 % and 12.2 % in case of Stympo
and Rehoplant use respectively.

The analysis of yield structural elements showed that these stimulators did not affect the length of the spikelet, which
ranged between 8.3 and 8.9 cm, and the number of grains in the spikelet, which varied in from 22.6 to 23.2 pieces. It was
determined that Stympo stimulator significantly increased the weight of 1000 grains of barley by 6.2 % compared to the control
variant.

The calculated biological yield of control barley crops was 56.5 t/ha. The biological yield increased by 12.8 % and was
63.4 t/ha in case of Stympo application. The biological yield was 61.9 t/ha in case of Rehoplant treatment, which exceeded the
control by 9.6 %.

Thus, Stympo and Rehoplant biostimulators increased the field germination, stimulated the biomass accumulation and
formation of lateral shoots in case of pre-sowing barley seed treatment at the recommended concentrations. Stympo and
Rehoplant contributed the barley photoassimilation surface formation. It was shown that Stympo and Rehoplant increased the
number of productive stems in spring barley and the 1000 grain weight. The use of biostimulants in barley production increased
the biological yield by 10-13 %.

Key words: biostimulators, Stympo, Rehoplant, spring barley, photoassimilation surface, yield productivity.
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BMNAWB NBEPENIHY HA ®POPMYBAHHA ®POTOCUHTETUYHOI O ATNAPATY
TATIPOAYKTUBHICTb MNEPLKO CONOAKOIO

Pe3ynbTaT JOCNiMLKeHb CBif4aTh, L0 3aCTOCYBAHHA €K30r€HHOro ribepeniHy Ha Ky/bTypi MepLto COMoAKoro y gasy
6yTOHI3auii NpUBOAMTbL A0 3MiH MOP(OreHe3y pocauH. MpoTAroM ycboro nepiogy Beretauii pocivHu, 06pobneHi ribepeniHoMm,
XapakTrepusyBanucs 6inbll iHTEHCUBHUM POCTOM, HiX POC/IMHW KOHTPO/IbHOIO BapiaHTa. JocnifixeHo, Wo 3a 4ii npenaparty
3pocTana KinbKiCTb MMCTKIB, CymMapHa N/oLLa IMCTKIB Ha POC/MHI, TXHA Maca CyXol Ta CMpoT PeHOBUHW, LLO CBIAYNTL NpO thop-
MYBaHHS 6i/lbLLI MOTYXXHOrO /IMCTKOBOrO anapary.

[iGepenosa Ku1cnota cnpusna 36inbLUeHHI0 TOBLUMHU X/TOPEHXIMU Ta NiABULLEHHIO JIMCTKOBOIO Ta X10pogiNbHOro iHAeK-
CiB, L0 CBIiAYNUTb NPO (POPMYBaHHS Gi/lbLL MOTYXXHOr0 POTOCUHTETUYHOrO anapary.

MoninLeHHs QITOMETPUYHKX | ME30CTPYKTYPHUX NOKA3HUKIB NUCTKIB CNIPUSAIN MOCUNEHHIO (HOTOCUHTETUYHOI aKTUBHOC-
Ti IMCTKOBOrO anapaty. Lle niaTBepmKyeTbes BinbLL BUCOKMMY MOKA3HWKaMM 3HAUEHHS YNCTOT MPOLYKTUBHOCTI (DOTOCKHTESY.

BkasaHi 3MiH/ MOP(HOMETPUYHMX Ta Me30CTPYKTYPHUX NOKAa3HWKIB pocnuH neputo nig snavsom 0,005 % ribepenosoi Ku-
CNoTV CNpMANKM NiABULLEHHIO NPOAYKTUBHOCTI KyNbTypu Ha 32 %.

Kntouosi cnosa: nepeup conogkuid (Capsicum annuum L.), perynsTopy pocTy pocivH, ribepenid, MopgoreHes, gotocu-
HTETUYHUIA anapart, YPOoXXaiHiCTb.

MocTaHoOBKa Mpobaemun. 3pocTatoydi NoTpebn CyvyacHOro CiflbCbKOrocrnoapcbkoro BMpOoGHMULITBA
BM3HAYal0Tb HeOOXiAHICTb MOLWYKY HOBMX LINAXIB i CNOCO6IB MiABULLEHHSA YpOXal Ta MOKpaleHHA
oro AKocTi. BupiweHHs uMx 3aBfaHb MOXJ/MBE Ha OCHOBI OiflbLL BMCOKOrO PiBHS peanisayii reHeTny-
HOro noTeHUiany B NpPoAyKuiitHOMY npoueci pocanHn [1]. BaXnMBUM KOMMOHEHTOM Cy4aCHMUX TEXHO-
NOTIA poCNMHHULUTBA CTalTb perynatopu pocty [2, 3]. IHTepec Ao uiel rpynu cnonyk 06yMOBEHWI
LWMPOKNUM CMEKTPOM TX AiT HA POCNMHU, MOX/UBICTIO CNPAMOBAHO PErynBaTu OKpemi eTanu pocTy i
PO3BUTKY 3 METOI MOGini3ayil MoTeHUiaNbHUX MOXMBOCTER POCMHHOIO OpPraHi3My, AnA NigBULLEHHS
YPOXaHOCTi. 3acTOCyBaHHA perynsaTopis pocTy - Le HOBWIA Hanpsam arpobionorii, wo 3acHoBaHWi Ha
Cy4acHUX LOCATHEeHHAX GiTodizionorii, MonekynapHoi 6ionorii i 6ioximii [4].

AHani3 ocTaHHixX gocnimkeHb Ta Ny6/iKauliiA. 3a 4ONOMOrol CUHTETUYHUX PICTPErYOIUYNX pe-
YOBMH MOXHa BNANBATU Ha IHTEHCUBHICTb | CNPAMOBAHICTb (i3ioNoriyHUX npouecis, NPULLBUALLIYBATU
Yy CMNOBINLHIOBATM He NWLLE PICT, afe i UBITIHHSA, NPOLECU YTBOPEHHSA | A03piBaHHA NA0A4iIB, BUKANKATK

®bposko O.B., Kyp’ata B.I"., Porau B.B., 2016.
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