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VJIK 631.8
IMPOPOCTAHHS HACIHHSI TOPOXY O3UMOTIO 3A
BUKOPUCTAHHSI PET'YJISITOPA POCTA TA BIOTHOKYJISTHTA

IlleBuyk BikTopis BikTopiBHa
ACUCTEHT

BiganubKAN HAllOHATIBHUN
arpapHuil YHIBEpCUTET

M. Binnuns, Ykpaina

Anoranis: [TpoBeneno nepennociBHy oOpoOKy HaciHHS poOOYUMHU PO3UHMHAMMU
npenapatiB Exgodir-L1 (0,01 1/T) Ta BioiHokynsHT (2 7/T), a KOHTPOJb — BOJOIO.
JlocmipkeHo, 1110 HaWBUINA THTEHCHUBHICTH MOBHOTO HAOYOHSBIHHS HACIHHS TOPOXY
03UMOTO CIIOCTEpirajsach 3a BUKOPUCTAHHS CTHUMYJIIOBAIBHOTO mpenapaty Exmodit-
L1. VY nepioa rerepoTpodHOTo KUBJIEHHS HA MPOIECH IPOPOCTAHHS TOPOXY O3UMOIO
HalOUIeIMi BB MaB npernapat Enmodir-L1. Ilim gac mepexoay pociauH 10
aBTOTPO(HOTO >KMBIIEHHS 3MEHINyBajacs cupa maca CIM'0JIi 32 BUKOPUCTAHHS
cTUMYyJtoBaibHOTO Tipenapaty Ennmodity-L1, mo y cBoro 4epry, CynpOoBOIKYETHCS
aKTHUBI3AITI€I0 POCTOBUX IPOIIECIB B KOPEHAX 1 MPOPOCTKAX 1 30UIBIICHHIM iX MacH Ta
JTiHIMHUX po3MmipiB. lle 3acBimuye HASBHICTh PICTCTUMYIIOBAIBHOTO e(eKTy y
npenapaty Enmodir-L1.

[lepenmociBHa 00poOKa HACIHHSI TOPOXY O3MMOTO CTUMYJIIOBAJIBHUM Ta
MIKpOOHHUM TIperapaTaMu MPU3BOIMIA 10 30UTBIICHHS eHeprii mpopocTaHHs Ha 3,9-
5,6 % y TOpiBHSHHI 3 KOHTpPOJIEM. 3acTOCOBaHI TIpemapaTd IiJBUIIYBaJIU
71a00paTOpHy CXO0XKICTh HaciHHA Ha 1,6-2,3 %.

KarouoBi cioBa: crtumymioBaibHI Ta MIKpOOHI MpemapaTt, CXOXICTh Ta

€HEPrisi MPOPOCTaHHS, MPOPOCTOK, KOPiHB, TOPOX O3UMUH.

B Vkpaini 3Ha4HO 3MEHINYIOTBHCS IIOCIBHI IUIOIII TOPOXY SIPOro, IIPOTe

B1I0yBa€ThCSl BOPOBAIXKEHHSI COPTIB TOPOXY O3MMOTr0, TEXHOJIOTIS BHUPOIIYBaHHS
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SAKUX MPAaKTUYHO HE BUBYCHHA. TOMY JOCHIKCHHS CIIPSIMOBAaHI Ha BUBUEHHS COPTY
ropoxy o3zumoro HC Mopo3 3 MeTor po3poOKH arpOTEXHOJOTIYHUX MPUHOMIB
iHTeHCcu(iKanli 010J0ri4HO1 (ikcalii a30Ty, L0 Bilirpa€e Ba)KJIWMBE 3HAYEHHS IS
MIJBUILICHHS YPOXKAUHOCT1 KYJIbTYPH.

B cyyacHOMy pOCIMHHMIITBI mepeq CiBOOI MacoBO 3aCTOCOBYIOTh aKTHBHI
mTaMyd a30T(dIKCaToOpiB 3 METOI MIABUINEHHS CUMOIOTHYHOI Ta acoIlaTUBHOI
azordikcanii [1]. V mitepaTypHMX JDKepenax BKa3yETbCS TO3MTHUBHA  JIist
Oynp00uKkOBHUX OakTepiil Ha 0000B1 KyJIbTYypH HE JHIIE, SIK a30T(HIKCaTOPIB, ane U sK
NOPOAYLEHTIB PI3HUX (P1310JI0TTYHO AKTHUBHUX PEYOBHH, IO CHPUSIOTH Mpoliecam
oHToreHesy pociun [2]. Ilpemapatu picTperyiaoBaibHOI dil € EKOJOTIYHO
6e3neyHnuMu [3—5] 1 MHUPOKO BUKOPUCTOBYIOTHCS JUIsl aKTUBAILii MPOIIECiB POCTY, 1110
y  KIHIEBOMY  pe3ynbTaTi  MPU3BOJAUTH /O  MIABUIICHHS  YPOXKaWHOCTI
CUTBCBKOTOCTIOAAPChKOI MpoayKiii [6—8], 3MEHIIyIOTh IIKOJAOYMHY [0 PI3HUX
¢itonaroreniB [9-11]. [ocnimkeHa e(eKTHUBHICTh BUKOPUCTAHHS MEPEANOCIBHOT
0o0poOKM HaCiHHS TIpenapaTaMy pICTPEryaloBaIbHOI Jii Ha pi3HUX 0000BHUX
pociauHax: 0006ax kopmoBux [12-18], kBacomi [19-23], coi [24], coueBui [25].
[cHYIOTH TTOAMHOKI POOOTH MO0 BILIMBY JaHHUX IpenapariB Ta ropoci spomy [26],
IpOTE BIACYTHI JAOCTIPKEHHS IIOA0 TOpoXy 03uMOTo. TOMy HaMM pO3IIOYATO CEPIr0
JIOCJTIJIIB BITHOCHO JIaHOI KYJIBTYPHU HAa OCHOBI SKWUX BUMILIN meBel myOmikarii [27—
30].

Jl1s1 ToKpalieHHs SKOCT1 TOBapHOI MPOYKIIii 1 piTocaHITApHOTO CTaHy MOCIBIB
BaTpO 3aCTOCOBYBATH KOMIUIEKCHE BHECEHHS PICTPEryJIOBaJbHUX IpenapariB Ta
IHOKYJISIHTIB, OCKUIBKM TIE€pIIl  3MIACHIOIOTh BIUIMB Ha (OpMyBaHHS Ta
(GYHKITIOHYBaHHS CHUMOIOTHYHHMX CHUCTEM OO00OBHX KyJIbTYp 1 MPHU3BOJATH [0
MIBHUINCHHS X TIPOYKTHBHOCTI.

VY nitepaTypHHX JKepenax BIACYTHI JaHi I[0JI0 KOMIUIEKCHOTO 3aCTOCYBaHHS
THOKYJISIHTIB 1 PICTPETYIIOBAILHUX MPENapaTiB Ha MPOPOCTAHHS TOPOXY O3UMOTO 1 iX
BIUIMBY Ha MOYATKOBUH PICT MPOPOCTKIB Ta KOPEHIB, 110 € JOCUTh aKTyaJbHUM JIs
OTPUMAaHHA JPYKHUX CXOMIB Yy HemepeadauyBaHUX TIAPOTEPMIYHHX YMOBAX

Jlicocteny IIpaBoOepekHOro.
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Merta nochiimkeHpb nosiAraia y BUSBIEHI BIUIMBY MIKpoOHOro (bioiHOKysiHTA)
Ta CTUMYIOBaNbHOTO TpenapatiB (Exmodit-L1) Ha mpomecu mpopocTaHHs HACiHHS
ropoxy ozumoro copty Hc Mopo3 1 Horo no4atkoBi €Tanu pocTy.

JlabopartopHuit  mociig  mpoBoAWIM B JlabopaTopii  3emMiepoOcCTBa,
IPYHTO3HABCTBA Ta arpoxiMmii BIHHUIIBKOTO HaIlIOHAJIBHOT'O arpapHOro YHIBEPCUTETY
npotsirom 2019-2020 pp. Ha HaciHHI ropoxy o3umoro copty HC Mopo3. Hacinus
o0poOuisii  poOOYMMU  pPO3YMHAMHU TIpenapaTiB 3a CXxeMow: 1 — KoHTpoib 0e3
00po0kw, 2 — iHOKYJsIIs bioiHOKysiHTOM (2 11/T), 3 — iHkpycTamis Exgogir-L1 (0,01
1/1) 13 po3paxyHky 20 1 poGouyoro po3unHy Ha 1 T HaciHHsA. [TOBTOpHICTH AOCITiTY
mectukpaTtHa. [IpoporyBaHHS HaciHHS 3/iMICHIOBATM B KOHTEHHEpax 3 IMICKOM B
TepmocTarti rpu Temneparypi 20+2° C no craaii pozsutky BBCH 08 6e3 cBitna, gami
— nipu ocBiTieHHI. Ha panHix crafisix po3BuTKy ropoxy ozumoro BBCH (00, 03, 05,
08, 12, 13, 14, 15) BaroBuM METOAOM BH3HAY&JIM MacH OpraHiB 1 MPOBOIMIH
BUMIPIOBAaHHS MOP(QOMETPUYHUX TOKA3HHWKIB HAJI3€MHOI Ta TiA3eMHOI YacTUH
POCIIUHHU.

JlocnipKeHHsT TOYaTKOBUX CTaJli TPOPOCTAHHS HACIHHS Ta OHTOTEHE3y
IIPOPOCTKIB € OCHOBHUM €TarioM JIJisi BUBHAUYEHHSA SIKOCTI 1 MOKIIMBOCTEHN (popmyBaTu
MOBHOITIHHI Ta PIBHOMIPHI CXOJIM B IOJOBUX yMOBaX. BHCOKY NpOIYKTHBHICTH
MOXXYTh 3a0e3leuyBaTd TOCIBU 3 APYXKHIMH CXOJIaMH Ta BHUCOKHM BH)KHBaHHSIM
pociuH. Bucoka CXO0XXICTh HACIHHS NMPH IOMY BUIIrpake BUPIMIAIBLHY POJb IS
3a0€e3neYeHHs JaHUX MOKA3HUKIB.

daza HaOyOHSIBIHHS PO3MOYMHAECTHCS TP JOCATHEHHI HACIHHSIM BOJIOTOCTI
BUIIE KPUTUYHOI. 32 paXyHOK HAJIXOHKCHHS BOJIOTH aKTHUBI3YETHCS KUTTEAISIBHICTD
KIIITUH, (DepMEHTAaTUBHA CHUCTEMa IMEPEXOJUTh B AKTHUBHUN CTaH, MOCUIIOIOTHCS
TIIPONITUYHI  TPOIECH, TNepeOyAOBYIOThCS  KOJOIMW, CHJIBHO  30UTBIIYETHCS
Koe(imieHT auxaHHsA. ToMy IHTCHCUBHICTh HAOYOHSBIHHS HACiHHS MOXKE BKa3yBaTH
Ha HIBUJAKICTH MPOXOPKEHHS MOJANbIINX €TaliB OPraHOTeHe3y, 30KpeMa, pPocTy 1
PO3BUTKY KOPEHIB 1 TMapoCTKiB. 3a OOpOOKH HACIHHS PICTPETryTIOBAILHAM
npenapatoM Exgodit-L1 Ta BioiHOKYJISHTOM BUSBIICHO ITIJIBUINCHHS IHTCHCUBHOCTI

noBHoro Ha0yOHsiBiHHs HaciHHA (BBCH 03). 3a Bukopuctanns npenapatry Exnodit-
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L1 cupa maca ciM'aHku 30uIbIIyBasiaca Ha 5,8 %, 00poOka bioiHOKyISIHTOM
NPU3BOAWIA 10 MIABUUICHHS JaHOro mokasHuka Ha 3,8 %. IlokasHuk cupoi macu
CIM'THKM TOpOXYy O3MMOTO 3MEHIIYBaBCS Ha CTajil MPOKIHOBYBAHHS 3apOJKOBOTO
kopinug (BBCH 05), mo mnos's3aHo 3 iHTeHcuikaliero meradomismy. Tak, 3a
o0poOku mpenaparom Engodit-L1 mnoka3nuk 3menmyBaBcss Ha 0,8 %, 3a
BUKopucTaHHs bioiHokymsiHTa — Ha 1,1 %. AKTHBI3alis mpolecy NpopOCTaHHS Y
Outblid  Mipi BimOyBajacs 3a BHUKOpUCTaHHS mnpenapary Ewngodit-L1, 1o
NPOSIBIISIIOTHCS Y 301IbIIEHH] TOKa3HUKA CUPOT MacHu KOpiHLs Ha 26,6 %.

MikpoOHuil penapar Ta peryasTop pOCTy HE CYTTEBO MiABHUIYBAIH MOKA3HUK
JOBKMHHU TOJOBHOTO KOpeHs. Tak, 3a BHUKOpHCTaHHS bBiOiHOKYJSIHTa TOJOBHUMN
KOpiHb MOJOBXKYBaBcs Ha 6,7 %, a 3a n1i Ennodiry-L1 — Ha 1,8 %.

Bimomo, 1o mix yac mporecy MpOpOCTaHHS Ha PICT MPOPOCTKIB Ta KOPEHIB
3aTpayvaeThCcsl CyXa pEUYOBHMHA CIM'SHKH. BcTaHOBIEHO, MmO HaA CTaaii poOCTy
rinokotuiisi (BBCH 08) 3a mepenmnociBHOi 0OpoOKM HACIHHS CTUMYIJIIOBAaJIbLHUM
npernapatoMm Exngodit-L1 3MeHmryBanacs cupa maca cim'ssuka Ha 6,8 %, Toni sk 3a
3MIMCHEHHS 1HOKYJIAIIT HAaciHHSA bBi1OIHOKYJISHTOM BHSIBIEHI TMPOTHIICKHI 3MIHU —
30uThIIeHHS Ha 2,9 %. Ha Hamry nymky, 1ie moB's3aHO 3 pYWHYBaHHSM HAaCIHHEBOI
00O0JIOHKH TOPOXY 03UMOT0 OaKTEPISIMHU 1 MiJIBUIEHHSIM MOTJIMHAHHS BOJIH.

Busineno, o Ha cranii po3sutky BBCH 08 3acTocyBanHs 000X mpemnaparis
BUKJIMKAJIO CTUMYIIOIOUHH €(EeKT pOoCTy KOpPEHIB TOpoXy O3uMoro. BimMiueHo
MiBUIICHHS CUpOi Macu KopeHiB Ha 57,7 % 3a o0poOku HaciHHS BioiHOKYISHTOM,
Ha 46,9 % — 3a nii Exnodiry-L1. Ha naniii cranii po3BUTKY PICT KOPEHS y JOBXKHUHY
30UTBIITYBABCS Y BCIX JOCIITHUX BapiaHTaX, MpOTe HAWBUIIUI MTOKAa3HUK BHUSIBJICHO 32
Bukopuctanus Enodity-L1: ronoBHu KOpiHb MOOBKYBaBCs Ha 56,2 %, TOMI K 32
BUKopucTanHs bioiHOKynsiHTa — nutie Ha 22 %.

3a iHOKyJAIii HACiHHA TOpPOXYy O3WMOTrO bBIlOIHOKYJISHTOM  3HA4yHO
VIOBUTHHIOBABCS PICT MPOPOCTKa y A0BXKUHY (16,6 %). Tomy ciix BigMiTUTH, 110 HA
MPOLECH MPOPOCTaHHA ropoxy o3umoro copty HC Mopos, y nepion rereporpodHoro

KUBJICHHS, 3HAYHUH BIUTMB MaB nipenapat Exmodir-L1.
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Ha cragii BBCH 12 BigOyBaeTbcs mepexi 10 aBTOTPOPIoro >KUBICHHS. Y
000X AOCHITHUX BaplaHTax Ha LI CTalii CIIOCTEPIra€ThCs 3MEHILIEHHS CUPOi Macu
cim'sgoni. Tak, 3a 00poOku BioiHOKYJISHTOM JaHWi MOKAa3HUK 3MEHUIyeTbcsa Ha 3,4
%, 3a BILUTUBY CTUMYIIOBaJIbHOTO Tipenapaty Engodity-L1 — Ha 3,6 %.

VY BCiX JOCHITHUX BapiaHTax BIAMIYEHO MPHUPICT CHUPOi MAaCH KOPEHS TOpOXy
03UMOTr0, MPOTE HAWICTOTHIIIE BIUIMBAB MIKpOOHMII mpemnapaT. 3a BUKOPUCTAHHS
MIKpPOOHOTI0 TpemnapaTry cupa Maca KopeHs 30uibinyBanacs Ha 17,3 %, y mopiBHSHI 3
KoHTpoJsieM. [Ipu 1IbOMY ICTOTHHI BIUTMB HA JIOBXHHY TOJIOBHOT'O KOPEHS BUSBIICHUN
3a BUKOPHUCTAHHS PEryjsiTopa pocTy. BiamideHo 1ocTOBipHE 30UIBIICHHS JTOBKUHU
rOJIOBHOTO KOpeHs 3a Aii npenapatry Ennodity-L1 Ha 56 % NopiBHSIHO 3 KOHTPOJIEM.
Ha crazii npyroro cnpapXHBOTO JUCTKA 3 TPUIUCTKAMHU HE BHUSBICHO BIUIMBY
JOCIIPKYBaHHUX MTpernapartiB Ha PiCT MPOPOCTKIB.

Ha cranii po3surky BBCH 13 BimMiueHO 3MEHIIIEHHSI CUPOi Macu HACIHMHU Ha
8,2 % nuie 3a BUKOpPHUCTaHHA MiKpoOHoro mnpenapary bioiHokymnsHTa. Y BCix
JOCIIIPKYBAaHUX BapiaHTaX CHOCTEpIraBach aKTUBAIllsl POCTOBUX MPOIIECIB Y KOPEHSIX
ropoxy O3UMOTo. Y TOpIBHSHHI 3 HEOOpOOJIEHWM HACIHHA HAWOLIBIIUN MPUPICT
CUpOi Macu KOpeHIB BHsBJIEHUN 3a BukopuctanHs Ennodiry-L1 (68,8 %). 3a
00poOKHM MIKpOOHHUM IpenapaToM JIaHWi MOKa3HUK 301uTblTyBaBcsa Ha 46,6 %. Takox
y 000X BapaHTax JOCIIAY BIAMIYEHO 30UIBIIECHHS TOBXHWHHU TOJIOBHOT'O KOPEHS,
IpoTe HalKpamuid epeKT crocTepiraBcs 3a 0OpoOKH peHTyIsiTopoM pocty (Ha 20,8
%).

Ha cranii BBCH 14 (cramis 4oTHpbOX CHpaBKHIX JIMCTKIB 3 MPHIMCTKAMH )
CIIOCTEPIra€ThCsl 3HaYHA BUTpATa MOKMBHUX PEYOBHUH CIM'AJ0JIEH TOPOXY 3UMOIO Y
BapiaHTaX 3a BUKOPUCTAHHS CTUMYIIOBAJBLHOTO TpernapaTty Ta WOro Cywimi 3
bioiHOKyIsTHTOM, MO IO MIATBEPKYETHCS AKTUBI3AII€I0 POCTOBHX IPOIIECIB B
KOpeHAX 1 mapocTkax. BapTo 3BepHyTH yBary Ha Te, IIO BIUIMB 3aCTOCOBAHHX
mpernapariB Ha 3MiHYy CHpPOi Mach KOPEHIB BHUSBJIICHO JIMIE 332 BUKOPUCTAHHS
bioiHokymnsiHTa, MpudoMy mporecu (GopMyBaHHS KOPEHIB y JTaHOMY JOCTiTHOMY

BapiaHTI ICTOTHO YMOBUTLHIOBAIKCH. [CTOTHHI BIUTMB Ha PICT TOJOBHOTO KOPEHS B
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JOBXHHY BIIMIYE€HO IPH 3aCTOCYBaHHI CTHUMYJIOBaJIbHOrO npenapaty Enmpodit-L1
(306u1bIIYBanacs Ha 22,8 %) MOPIBHSAHO 3 KOHTPOJIEM

IIpu 3acTocyBaHH1 cTUMYJIOBaJibHOrO mpenapary Enpodir-L1 Busasieno
HaNWOUIbII IHTEHCUBHUMN JIHIKHUNA PICT MPOPOCTKIB Ta HAKOMMYEHHS IX CHPOI MacCH.
Tak, goBxuHa MpopocTka 30uIblIyBanacs Ha 16,6 %, a cupa maca — Ha 30 %, y
NOPIBHAHHI 3 KOHTposieM. CyTT€BUX 3MIH y POCTI HPOPOCTKIB 3a y BaplaHTI 3
IHOKYJIbOBAaHMM HACIHHSM JIMILIE aKTUBHUM IITAMOM pU3001il HE BUSBIEHO.

VY Bcix mocaumpkyBaHux BapianTax Ha ctanii BBCH 15 (ctamist po3BuTKy n'situ
CIIPaBXKHIX JIUCTKIB) CIIOCTEPIra€ThCA CIOBUIBHEHHS KOPEHEBOI'O0 POCTY, IO
NOB'SI3aHO 3 MIATOTOBKOIO A0 (opmyBaHHs Oylb00UOK, TOOTO 31 3MIHOIO Iepediry
MIKpOOIOJIOTIYHUX TIpoleciB  y pu3ocdepl KopeHiB pociauH. OTxe, ICTOTHO
30UTBIIYBaJIacsa CUPa Maca KOPEHIB ropoXy O3UMOT0 Y JIOCHIKYBHUX BapiaHTax, sKi
MICTWJIM ~ CTUMYyMoBanbHUI mpenapar Expodir-L1. Opnak, y mnapocrtkax
IHTEHCHUBHICTh TIepeOIry MeTaOONIYHUX TMPOIECIB TMOCUJIIOBANACs, TOMY CYTTEBO
30uTBIIYBajiacs iX mMaca cUpoi pedoBUHHU. HaliCTOTHIIIMKA BIUIMB HA MPUPICT CHUPOI
Macu MpOpoCTKa OyB BUSIBIICHWU 32 BUKOPUCTAaHHS peryistopa pocty Enmodir-L1
(36u1bmryBanacs Ha 3,5 %).

Takum uMHOM, cupa Maca CiM'SA0J1 ICTOTHO 3MEHIIY€EThCS 32 BUKOPUCTAHHS
cTUMYyJTtoBabHOTO Tipenapaty Enmodity-L1, mo y cBoro 4epry, CynpoBOIKYETHCS
aKTHUBI3AI[I€I0 POCTOBUX IMPOIIECIB B KOPEHAX 1 MPOPOCTKAX 1 30UIBIICHHSAM 1X MacH Ta
JTiHIMHUX po3MmipiB. lle 3acBimuye HASBHICTh PICTCTUMYIIOBAIBHOTO e(eKTy Yy
npenapary Eanodir-L1.

BussineHo, mo 3a mepioj JOCHIPKEHHS ICTOTHUH BIUIMB Ha ITOKa3HHUKHU
JOBXKMHH Ta Macu KOPEHS MPOSIBIUIN CTUMYINTIOBaIbHUN nipernapat Eamodir-L1. Jlis
MIKpOOHOTO TIpemapaTy Ha POCTOBI MPOIECH KOPEHS He cyTTeBa. HallOunbImii BITUB
Ha PICT IPOPOCTKA Y JOBXKHUHY Ta HOro Macy MposiBJISIB CTUMYJIIOBAJIbHUIN Mpenapar.
Jis mpemapaTy bioiHOKYISIHT Ha PICT MPOPOCTKA HE CYTTERA.

BcranoBneno, mio mepeamnociBHa 00poOka HACiHHA TOpPOXY O3UMOTO

CTUMYJTIOBATHPHIM Ta MIKPOOHHUM TMpenapaToM 10 30UTBIICHHS €HEprii MpOopOCTaHHS
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Ha 3,9-5,6 % y NOpIBHSIHHI 3 KOHTPOJILHUM BapiaHTOM. [locnipkyBaHi npenapatu

M1ABULTYBAJIM JAOOPATOPHY CXOXKICTh HaciHHA Ha 1,6-2,3 %.
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